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Foreword

Thank you for purchasing the DL1700E Series (DL1720E, DL1735E, DL1740E, or
DL1740EL) Digital Oscilloscope. This user's manual contains useful information about
the functions and operating procedures of the DL1700E, and lists the handling
precautions. To ensure proper use of the instrument, please read this manual
thoroughly before beginning operation. Keep this manual in a safe place for quick
reference in the event a question arises. The following manuals are provided for the

DL1700E Series.

Manual Title

Manual No.

Description

DL1700E Series
User’'s Manual

IM701730-01E

This manual. Explains all functions and
procedures of the DL1700E excluding the
communication functions.

DL1700E Series
Operation Guide

IM701730-02E

Provides a brief explanation of the functions
and basic operating procedures of the
DL1700E.

DL1700E Series
Communication Interface
User's Manual (CD-ROM)

IM701730-17E

Describes the communication functions of
the communication interface.

DL1700E Series
Serial Bus Signal Analysis Function
User’s Manual

IM701730-51E

Explains the operating procedures of the
optional serial bus signal analysis function.

» The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions. The figures
given in this manual may differ from those that actually appear on your screen.

» Every effort has been made in the preparation of this manual to ensure the accuracy
of its contents. However, should you have any questions or find any errors, please

» Copying or reproducing all or any part of the contents of this manual without the

» The TCP/IP software of this product and the document concerning the TCP/IP
software have been developed/created by YOKOGAWA based on the BSD
Networking Software, Release 1 that has been licensed from California University.

* Microsoft, Internet Explorer, MS-DOS, Windows, and Windows NT are either
registered trademarks or trademarks of Microsoft Corporation in the United States

» Adobe, Acrobat, and PostScript are trademarks of Adobe Systems Incorporated.
* UNIX s either a registered trademark or trademark of The Open Group in the United

» For purposes of this manual, the TM and ® symbols do not accompany their

» Other company and product names are trademarks or registered trademarks of their

Notes
contact your nearest YOKOGAWA dealer.
permission of Yokogawa Electric Corporation is strictly prohibited.
Trademarks
and/or other countries.
States and/or other countries.
respective trademark names or registered trademark names.
respective companies.
Revisions

» 1st Edition: July 2004
» 2nd Edition: July 2007

2nd Edition: July 2007 (YK)
All Rights Reserved, Copyright © 2004 Yokogawa Electric Corporation
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Checking the Contents of the Package

Unpack the box and check the contents before operating the instrument. If some of the
contents are not correct, or if any items are missing or damaged, contact the dealer from

which you purchased them.

DL1700E Main Unit

Check that the model name and suffix code given on the name plate on the rear panel of
the instrument matches the ones you ordered. Also note the instrument number (NO.),
and be prepared to give this number to your Yokogawa representative when contacting

them for repairs and other issues.

MODEL
SUFFIX

NO.

YOKOGAWA ¢

Made in Japan

T

Model Suffix

Specifications

701715 (DL1720E)
701725 (DL1735E)
701730 (DL1740E)
701740 (DL1740EL)

2-channel, 1 MW memory model
4-channel, 2 MW memory model
4-channel, 2 MW memory model
4-channel, 8 MW memory model

Power cord -D

UL/CSA Standard power cord (Part No.: A1006WD)
[Maximum rated voltage: 125 V; Maximum rated current: 7 A]
VDE Standard Power Cord (Part No.: A1009WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]

BS Standard Power Cord (Part No.: A1054WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]

AS Standard Power Cord (Part No.: A1024WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]

GB Standard Power Cord (complies with the CCC)(Part No.:
A1064WD) [Maximum rated voltage: 250 V, Maximum rated
current: 10 A]

Built-in media drive -J1
-J3

Floppy disk drive'
PC card interface’

Option specifications /B5
(Optional) /EX2

/EX4

/C10
/P2
/P4
/F5

Built-in printer?

2 additional 701941 miniature passive probes in place of
700988 passive probes (for the DL1720E)

4 additional 701941 miniature passive probes in place of
700988 passive probes (for the DL1735E/DL1740E/
DL1740EL)

Ethernet interface

Probe power, 2 outputs (for the DL1720E)

Probe power, 4 outputs (for the DL1735E/DL1740E/DL1740EL)
[’C + SPI Bus Signal Analysis Function

1. Select floppy disk drive or PC card interface for the built-in media drive.
2. One roll paper (B9850NX) is included.

NO. (Instrument Number)

When contacting the dealer from which you purchased the instrument, please give them

the instrument number.
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Checking the Contents of the Package

Accessories

The standard accessories below are supplied with the instrument. Check that no
accessories are missing or damaged.

. Power Cord (one of the following power cords Front panel protection cover
is supplied according to the instrument’s suffix codes) (transparent)
B9989FA
UL/CSA Standard VDE Standard BS Standard  AS Standard  GB Standard
A1006WD A1009WD A1054WD A1024WD A1064WD
H
Printerroll  Power fuse  Rubber feet Probe case 400 MHz passive 500 MHz miniature
paper2 A1352EF 1 sheet (4 pcs.)  B9918EZ probe! passive probe!
B9850NX B9989EX 700988 701941
P o @ ,.
User’s Manual (this document) 1
Operation Guide 1 Communication Interface
Serial Bus Signal Analysis User's Manual
. B8052YZ
Function User’s Manual3 1

©)

-

. The DL1720E comes with two, and the DL1735E/DL1740E/DL1740EL comes with four. On models with the /EX2
or the /EX4 option, 701941 passive probes are provided in place of 70988 passive probes.

2. Provided on models with the /B5 option (built-in printer).

3. Provided on models with the /F5 option (serial bus signal analysis function).

Optional Accessories (Sold Separately)
The optional accessories below are available for purchase separately. Check that no
accessories are missing or damaged. For inquiries regarding accessories, please
contact the dealer from which you purchased the instrument.

FET probe 100:1 probe Miniature passive probe Differential probe
700939 700978 701941 700924/701921*

Differential probe Probe power cable Differential probe Differential probe
(for 700924 and 700925) 701920 701922
B9852MJ 2 ;

Current probe Current probe GO/NO-GO cable
701932/701933 > 701930/701931 366973

* The 701921 comes with
a probe power cable
(model B9852MJ)
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Checking the Contents of the Package

Spare Parts (Sold Separately)

The spare parts below are available for purchase separately. Check that no accessories

are missing or damaged.

For inquiries regarding spare parts, please contact the dealer from which you purchased

the instrument.

NamePart No. Lot Qty. Notes

Roll paper for printer B9850NX 5 Thermalsensible paper, total length
of 30 m

400 MHz passive probe 700988 1 Input resistance of 10 MQ and
overall length of 1.5 m

Front panel protection cover B9989FA 1

(transparent)
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Safety Precautions

This is an |IEC safety class | instrument (with protective grounding).
The following general safety precautions must be taken during all phases of operation,
service, and repair of this instrument. If this instrument is used in a manner not specified
in this manual, the protective features provided by the instrument may be impaired. Also,
Yokogawa Electric Corporation assumes no liability for the customer’s failure to comply
with these requirements.

The following symbols are used on this instrument.

A Danger. Refer to the user’s manual. This symbol appears on dangerous
locations on the instrument which require special instructions for proper
handling or use. The same symbol appears in the corresponding place in the
manual to identify those instructions.

Functional ground terminal (not to be used as a protective ground terminal).
Alternating current.

Direct current

ON (power)

OFF (power)

ON (power)

P pO—1 ¢ w*

OFF (power)
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Symbols Used on This Instrument

Make sure to comply with the precautions below. Not complying might result in injury

or death.

e Use the Correct Power Supply
Before connecting the power cord, ensure that the source voltage matches the
rated supply voltage of the instrument and that it is within the maximum rated
voltage of the provided power cord.

¢ Use the Correct Power Cord and Plug
To prevent the possibility of electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged into an outlet
with a protective earth terminal. Do not disable this protection by using an
extension cord without protective earth grounding.

e Connect the Protective Grounding Terminal
Make sure to connect the protective earth to prevent electric shock before
turning ON the power. The power cord that comes with the instrument is a
three-prong type power cord. Connect the power cord to a properly grounded
three-prong outlet.

¢ Do Not Impair the Protective Grounding
Never cut off the internal or external protective earth wire or disconnect the
wiring of the protective earth terminal. Doing so poses a potential shock hazard.

¢ Do Not Operate with Defective Protective Grounding or Fuse
Do not operate the instrument if the protective earth or fuse might be defective.
Make sure to check them before operation.

* Fuse
To prevent a fire, make sure to use fuses with the specified standard (voltage,
current, type). Before replacing the fuses, turn off the power and disconnect the
power source. Do not use a different fuse or short -circuit the fuse holder.

e Do Not Operate in an Explosive Atmosphere
Do not operate the instrument in the presence of flammable liquids or vapors.
Operation in such environments constitutes a safety hazard.

* Do Not Remove Covers
The covers should be removed by YOKOGAWA's qualified personnel only.
Opening the cover is dangerous, because some areas inside the instrument
have high voltages.

¢ Ground the Instrument before Making External Connections
Securely connect the protective grounding before connecting to the item under
measurement or an external control unit. If you are going to touch the circuit,
make sure to turn OFF the circuit and check that no voltage is present.
To prevent the possibility of electric shock or an accident, connect the ground of
the probe and input connector to the ground of the item being measured.

. _______________________________________________________________________________________________________|
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I Waste Electrical and Electronic Equipment

Waste Electrical and Electronic Equipment (WEEE), Directive 2002/96/EC
(This directive is only valid in the EU.)

mmmm | Dis product complies with the WEEE Directive (2002/96/EC) marking
requirement. This marking indicates that you must not discard this electrical/
electronic product in domestic household waste.

Product Category
With reference to the equipment types in the WEEE directive Annex 1, this
product is classified as a ?Monitoring and Control instrumentation? product.

Do not dispose in domestic household waste. When disposing products in the
EU, contact your local Yokogawa Europe B. V. office.

IM 701730-01E vii



Conventions Used in This Manual

Safety Markings
The following markings are used in this manual.

A Improper handling or use can lead to injury to the user or damage
fo the instrument. This symbol appears on the instrument to
indicate that the user must refer to the user’'s manual for special
instructions. The same symbol appears in the corresponding place
in the user’'s manual to identify those instructions. In the manual,
the symbol is used in conjunction with the word “WARNING” or
“CAUTION.”

m Describes precautions that should be observed to prevent serious
injury or death to the user.

Caution Describes precautions that should be observed to prevent minor or
— moderate injury, or damage to the instrument.
Note Provides important information for the proper operation of the

instrument.

Notations Used on Pages Describing Operating Procedure
On pages that describe the operating procedures in Chapter 3 through 16, the following
notations are used to distinguish the procedures from their explanations.

Carry out steps in the order shown. The operating procedures are

Procedure : ) , s
given with the assumption that you are not familiar with the
operation. Thus, it may not be necessary to carry out all the steps
when changing settings.

Explanation Describes settings and restrictions relating to the operation. A

detailed description of the function is not provided. For a detailed
description of the function, refer to Chapter 2.

Notations Used in the Procedure

Panel Keys and Soft keys
Bold characters used in the procedural explanations indicate characters that are marked on the
panel keys or the characters of the soft keys displayed on the screen menu.

SHIFT+Panel Key
SHIFT+key means you will press the SHIFT key (causing the green indicator to the left of the
SHIFT key to illuminate), and then press a panel key. The setup menu marked in purple above
or below the panel key that you pressed appears on the screen.

Jog Shuttle & SELECT
Jog shuttle & SELECT indicates selecting or setting parameters and entering values using the jog
shuttle, the SELECT key, and other keys. For details on the procedure, see section 4.1 or 4.2.

Unit
k Denotes “1000.” Example: 100 kS/s
K Denotes “1024.” Example: 459 KB (file data size)

viii IM 701730-01E



Flow of Operation

The figure below is provided to familiarize the first-time user with the general flow of the
instrument operation. For a description of each item, see the relevant section or chapter.

.

~N

Making Preparations for Measurements

Instrument installation P Section 3.2

¥
Power connection (ON/OFF) P Section 3.3
Probe connection P Section 3.4, 3.5

Vs

.

Displaying Waveforms on the Screen

Initialization P Section 4.4
4
Auto setup P Section 4.5

J

Vs

~N

Waveform Display Conditions

« Vertical axis P Sections 5.1 t0 5.9

¢ Horizontal (time) axis P Sections 5.10 to 5.11
o Trigger P Chapter 6

e Waveform acquisition P Chapter 7

e Waveform and information display P Chapter 8

¥

Computing, Analyzing, and Searching Waveforms

e Waveform computation p Chapter 9

e Waveform analysis p Sections 10.5 to 10.8
e Waveform search p Sections 10.2 to 10.4
¢ GO/NO-GO determination p Sections 10.9 to 10.11

\ 4 \

.

Printing and Saving Waveforms

e Screen image printing P Chapter 11
¢ Saving of various types of data P Chapter 12
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Chapter 1

1.1

Names and Functions of Parts

Front Panel, Rear Panel, and Top Panel

Front Panel

ESC key
Used to clear the soft key menu and dialog box.

Built-in storage media drive

Soft key

Used to select items on the
soft key menu that appear on
the screen.

SHIFT key

The keys enter the shifted
state when you press the
SHIFT key thereby
illuminating the green
indicator located above the

Used when saving data to a PC card or floppy
disk. -> Section 12.2

DL1735E/DL1740E/DL1740EL

ﬂ DILI1740E 5i#uoscore

'YOKOGAWA 4

-

LCD

Jog shuttle

Used to set values, move the cursor,
and select items in setup operations.
Turn the shuttle ring to vary the rate of
change according to its angle.
SELECT key

Confirms the item selected or value set
using the jog shuittle.

RESET key

Resets the value set using the jog
shuttle to its default.

Arrow (< and >) keys

Moves the selected digit when entering
a value using the jog shuttle.

Used to change settings and move the
cursor.

Functional ground terminal
Connect the ground cable when

slied JO suoldun4 pue sswen H

SHIFT key. The setup menu performing phase correction of the probe.

marked in purple above the

Probe compensation signal output
panel keys can be selected.

terminal A
Outputs the probe compensation
signal.

Measurement Input Terminal /\

Terminals where probes are connected.

The DL1735E/DL1740E/DL1740EL comes with four
terminals. -> Section 3.4

Power switch -> Section 3.3

Panel keys and knobs

Keys/Knobs that are pressed first when entering a setting or executing an
operation. Display various setup menus. For execution keys, the operation
of the pressed key is executed. For a description of the names and
functions of the panel keys and knobs, see section 1.2.

DL1720E

External trigger/external clock/trigger gate input
terminal /N\

Used when inputting external trigger, clock, or trigger
gate signals. -> Sections 6.6, 6.16, and 14.1

With the DL1735E/DL1740/DL1740EL, it is located on
the rear panel (see next page).

Signal Input Terminal A
Terminals where probes are connected.
Or two terminals with the DL1720E. -> Section 3.4

IM 701730-01E 1-1



1.1 Front Panel, Rear Panel, and Top Panel

Rear Panel
DL1735E/DL1740E/DL1740E
Ethernet port (optional)
Used when connecting to a network. -> Section 13.1

Video signal output connector
Used when displaying the instrument’s screen image on an external
display. -> Section 14.3

GP-IB connector
Used when carrying out communications via
the GP-IB interface. For details on the

communication function excluding the Ethernet
\ . communications, see the Communication
= @ e G§ L ?:: Interface User's Manual (IM701730-17E).
o | B . . .
eyl WE) Main power switch /N -> Section 3.3
Power connector A -> Section 3.3
o GO/NO-GO determination output terminal
= @ g:(t:;t)ll;tns 1%01/2\10-60 determination results. ->
= OX=XC11 |
7 7
Exhaust holes Probe power supply terminal A
-> Section 3.2 Used to supply power to the FET probe or current probe

made by YOKOGAWA. The DL1735E/DL1740E/DL1740EL
comes with four terminals. -> Section 3.4

Trigger output terminal
Used when outputting the trigger signal externally. -> Section 14.2

External trigger/external clock/trigger gate input terminal A
Used when inputting external trigger, clock, or trigger gate signals. ->
Sections 6.6, 6.16, and 14.1

USB connector for connecting to a PC
Used when connecting a PC with a USB interface. -> Communication Interface User’s
Manual (IM701730-17E).

USB connector for connecting peripheral devices A
Used when connecting a USB printer, USB keyboard, USB mouse, or USB storage. ->
Sections 4.3, 11.3, and 12.3

DL1720E

=

Probe power supply terminal &

Used to supply power to the FET probe or current probe
made by YOKOGAWA. The DL1720E comes with two. ->
Section 3.4

Trigger output terminal
Used when outputting the trigger signal externally. -> Section 14.2
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1.1 Front Panel, Rear Panel, and Top Panel -

Top Panel

Handle

1
slied JO suoldun4 pue sswen

Built-in printer (optional)
Prints screen images or setup data. ->
1 Sections 11.1 and 11.2

)
I
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1.2 Panel Keys and Knobs

Vertical Axis

VvsDIV

O

u]

u]

BEEE

Horizontal Axis

HORIZONTAL 4y,
SEARCH

TIME 7DIV

CH1 to CH4* Keys (Sections 5.1 to 5.10, and 8.9)

« Each key displays a menu used to turn ON/OFF the channel’s display and set the
vertical position, coupling, probe attenuation/current-to-voltage conversion ratio, offset
voltage, bandwidth limit, expansion or reduction of the vertical axis, linear scaling, and
waveform labels.

» If you press a CH key before operating the V/DIV knob to display the menu for the
channel, the channel becomes controllable using the V/DIV knob.

» The indicator to the left of each CH key illuminates when the channel is ON.

* There are two channel keys (CH1 and CH2) on the DL1720E and four channel keys (CH1 to
CH4) on the DL1735E/DL1740E/DL1740EL. The notation CH1 to CH4(2) is used in this
manual to indicate that CH1 to CH2 or CH1 to CH4 can be controlled or configured on the
DL1720E and the DL1735E/DL1740E/DL1740EL, respectively.

Note

The setup menu used to specify whether the offset voltage is applied to the measured and
computed results is located in the menu that appears when the MISC key (see section 1-7) is
pressed.

V/DIV Knob (Section 5.2)

« Sets the vertical sensitivity*.

» Before turning this knob, press one of the CH1 to CH4(2) keys to show the menu for
the channel and have the channel selected.

 If you change the vertical sensitivity setting when waveform acquisition is stopped, the

new setting takes effect when you restart waveform acquisition.

* In the attenuation/current-to-voltage conversion ratio setting of the probe, if the probe
attenuation is specified, the voltage sensitivity is set. If the current-to-voltage conversion ratio
is specified, the current sensitivity is set.

PRESET Key (Section 5.7)

» Displays a menu used to automatically set the probe attenuation/current-to-voltage
conversion ratio, V/div, offset voltage, trigger level, and other parameters to the
optimum values for CMOS or ECL signals (or to arbitrary values).

» Presets can also be applied to all channels at once.

TIME/DIV Knob (Section 5.11)

» Sets the horizontal axis (time axis) scale.

» If you change the setting when waveform acquisition is stopped, the new setting takes
effect when you restart waveform acquisition.

ZOOM Key (Section 8.4)
Displays a menu used to set the zoom display of waveforms.

SHIFT+ZOOM (SEARCH) Key (Section 10.4)
Displays a menu used to set waveform searches (Search and Zoom function).

IM 701730-01E



Triggers

1.2 Panel Keys and Knobs -
MODE Key (Sections 6.1 and 7.6)
O—TRIG’D

o a Displays a menu used to set the trigger mode and sequential store.

SIMPLE | ENHANCED,

omon_ pELAY SHIFT+MODE (ACTION) Key (Section 6.15)
Displays a menu used to set the action-on-trigger.

SIMPLE Key (Sections 6.5 to 6.7)

» Displays a menu used to set the simple trigger (normal edge trigger).

« The simple trigger setting is activated when the indicator located above and to the left
of the SIMPLE key is illuminated.

slied JO suoldun4 pue sswen

ENHANCED Key Sections (6.8 to 6.14)

» Displays a menu used to set the enhanced trigger (activates complex triggers such as
pattern triggers).

» The enhanced trigger setting is activated when the indicator located above and to the
left of the ENHANCED key is illuminated.

POSITION Key (Section 6.2)
Displays a menu used to set the trigger position.

SHIFT+POSITION (DELAY) Key (Section 6.3)
Displays a menu used to set the trigger delay.

TRIG’D Indicator
llluminates when a trigger is activated.

Note

The setup menu for the trigger gate is located in the menu that appears when the MISC key
(see page 1-7) is pressed.

Common Operations and Waveform Acquisition, Display, Computation, Analysis, and

Search
=0/ | 1 ] | I | \W0oO
(@Esrelarsa) (e [ Jeonoad ) (Reser)  (seeecy)

XY
(setup |oispLav)Cory| o—(sHiIFT)

SETUP Key (Sections 4.4, 4.5, and 12.1)

Displays the auto setup menu in which settings can be automatically configured
according to the input signal, the initialize menu in which settings can be initialized to
their factory defaults, and the setup data can be stored/recalled.

DISPLAY Key (Sections 8.1 to 8.3, and 8.7, 8.8, and 8.10)
Displays a menu used to set the waveform display and information display.

SHIFT+DISPLAY (X-Y) Key (Section 8.5)
Displays a menu used to set the X-Y display.

MEASURE Key (Sections 10.6 to 10.8)
Displays a menu used to set the automated measurement of waveform parameters and
statistical processing.

CURSOR Key (Section 10.5)
Displays a menu used to set cursor measurements.
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1.2 Panel Keys and Knobs

GO/NO-GO Key (Sections 10.9 and 10.10)
Displays a menu used to set GO/NO-GO determination.

MATH Key (Sections 9.1 to 9.7)
Displays a menu used to set waveform computation.

SHIFT+MATH (PHASE) Key (Section 9.8)
Displays a menu used to set phase shifts.

HISTORY Key (Sections 10.1 to 10.3)

Displays a menu used to display and search waveforms using the history memory
function. Waveforms that have been sequentially stored can also be displayed and
searched.

ACQ Key (Sections 5.10 and 7.2 to 7.5)
Displays a menu used to set the record length, acquisition mode, interleave mode,
sampling mode, time base, and other parameters for waveform acquisition.

START/STOP Key (Section 7.1)
Starts/Stops waveform acquisition according to the trigger mode. Waveform acquisition
is in progress when the indicator above the START/STOP key is illuminated.

Printing Screen Images and Saving and Loading Data

=10/ | | | \WOO

(msrelcmson) Criz [ wee Jeonoad warr) (reser)  (Gaed)

FILE Key (Sections 12.4 to 12.8, and 12.11 to 12.13)

» Displays a menu used to save or load various data from the storage medium (built-in
storage medium, external USB storage, or net drive).

* You can display thumbnails of the screen image data that are saved.

COPY Key (Chapter 11)
Executes the printing of the screen image on a printer (built-in printer, USB printer, or
network printer).

SHIFT+COPY (MENU) Key (Sections 11.2 to 11.4)
Displays a menu used to print screen images on a printer.

IMAGE SAVE Key (Section 12.9)
Executes the saving of the screen image data to a storage medium.

IMAGE SAVE (MENU) Key (Sections 12.9 and 12.10)
+ Displays a menu used to save screen image data to a storage medium.
* You can display thumbnails of the screen image data that are saved.

1-6
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1.2 Panel Keys and Knobs -
Calibration, Ethernet Communications, and Other Operations
=0 T T T T T I \WGG
C II ))(( IIMISCI )DICLD)@ o e

MISC Key

-> Sections 3.6, 4.6, 4.7, 6.16, chapters 13 and 15, sections 16.3, 16.4, and the
Communication Interface User’'s Manual (IM701730-17E)

» Displays a menu used to set the date/time, calibration, input signal delay time
correction, trigger gate, Ethernet communications, menu and message language, ON/
OFF of the click sound, USB keyboard language, ON/OFF of the application of the
offset voltage to the measured and computed results, screen color and intensity,
backlight, self test, and remote control.

» Displays the setup data and system condition (the presence/absence of options,
firmware version, etc.).

C

slied JO suoldun4 pue sswen

SNAP SHOT Key (Section 8.6)
Freezes the currently displayed waveform on the screen in black and white (default
setting).

CLEAR TRACE Key (Section 8.6)
Clears the snapshot waveforms and accumulated waveforms.

HELP Key (Section 4.8)
Turns the help window that provides description about the procedure ON and OFF.

IM 701730-01E 1-7



1.3 Display Screens

Normal Display Screen
Record length/display position

<When displaying normal waveforms>

The length of the Specified record length

green frame

e

indicates the ratio

I

1[50k

of the display

record length with , o
Display position

Internal processing indication

Indicates the current processing status by the color of the

% symbol.

Green Computing (power spectrum) or accumulating
history waveforms

Yellow Automated measurement of parameters in progress

or searching

Sending mail, executing a command of the FTP

server function, or executing an HTTP command

Waveform acquisition status
Stopped

Running (acquisition in progress)
Running Pre... (acquiring pre data)
Running Post... (acquiring post data)
Running Waiting for Trigger

Blue

Display record
length -> App. 1

Trigger position
Date/time See

section 3.6. 6.2.

f }
f f
—— Green frame¢

mark. See section

<When displaying zoom waveforms>
Z1 zoom position Z2 zoom position

Z1 [ -

z2 U]

= =[] 50k
'Green frame
Display position of the normal waveform

Specified record length. See section 7.2.

Sample rate. See appendix 1.

Acquisition mode. See section 7.5.

Normal Normal mode

Env Envelope mode

Avg Averaging mode

BoxAvg Box average mode

If the horizontal axis scale is changed when waveform
acquisition is stopped, the new horizontal axis scale and
sample rate are displayed highlighted at the position where the
acquisition mode is displayed.

Horizontal axis scale (time axis T/div)
See section 5.11.

Connected to the network
-> Chapter 13

2004,64-13 09:30:49 = 1ok | Normal = Rectanqular frame

(_)S:(SF(W A = Nﬂi-’?flﬂk 5 ey e T Enclosedgby a rectangular
L_abel of the Waveform acquisition count ég:lgf..?;u Lr:ir:g S\f\;i:ebr;,t\i;/edﬁ/hannel °
T A AN AN ANAN | O Bl

B channels*
Scale value / \/ \/ \/ \/ \ Vertical axis sensitivity
\Slzftisc:icltlo:s?iin - (V/div)* -> See section 5.2.
Soo socton 5.3, Y Bandwidth limit*
) -> Section 5.8

Ground level mark Input coupling.
See section 2.2. See section 5.4.
Trigger level mark L /TN AN 7N Probe
See section 2.3. 1 N NI pge @ £ =1 attenuation/current-to-
Time from the trigger 7.0V voltagg conversion ratio
position to the left ,ﬁTIL — ->.Sect|on 55
and right ends of the _;Si'r;rrl‘;jn T Ir;’lltlerpnl Graticule Scale Trace ccjgﬁ%: Trlg_ger slope. See
waveform display Dual |Sme au 0 M uF:alu?E‘ |DF%abeﬁl r 4 | N?{fz) ‘ section 2.3 and chapter 6.
frame | | | | | Trigger source. See

Setup menu

section 2.3 and chapter 6.
Comment

Displays the specified
comment when printing or
saving the screen image.

Trigger level. See section 2.3 and
chapter 6.
Trigger mode. See section 6.1.
Trigger type. See section 2.3 and chapter 6.

* If the vertical axis scale is changed when waveform acquisition is stopped, the new vertical axis sensitivity is
displayed highlighted at the position where the input coupling and bandwidth limit are displayed.

Note

In some cases, the LCD on the instrument may include a few defective pixels. For details, see
section 17.5.
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1.3 Display Screens -
Display Example When Displaying Zoom Waveforms
Zoom position of zoom waveform Z1 with respect to the
specified or display record length

Zoom position of zoom waveform Z2 with respect to
the specified or display record length

Zoom box Z2 indicating the

Zoom box Z1 zoom range of Z2
indicating the zoom T/div of the normal waveform
range of Z1 See section 5.11.
2004-04,13 16:00: 27z ———wm - t_y5q0x  Normal i
T 2 s 20Msiiv

Stopped 352
[CRT EL o

<< Moinpd00k >3

ke

slied JO suoldun4 pue sswen

CH1 10:1 ‘

. Foro-Yriie Display record
N NALANA N A A D AN e wi | pieblayreo
K2R VA VAR VAR V/ I VAR VAR VAR V/ I Vi I i i
ég-ﬁ %tl‘i“ normal waveform
Main waveform o Sl
display frame al ANA N DA NANAN Display record
IV V VALALN NN N/ \_/| length of Z1
—100000.nuq T T et - - ;\L‘luu;ﬁ: Dlsplay record
] length of Z2
E //—\\”—“"‘""’* v T/div for Z2
e~ |
T/div for Z1
Zoom waveform o T i et Edge CH1 &
H Auts
display frame S~ o0 u
é\/ \
Lz nnnn e e e (28000 e 2000 Z00H

Mode Formit [a @y 21 Mag | 2l Pos
hllocation x 10 -3.000004id IFit Meas it Heas
Maingz1&zz | Haih @ 22 Mag | 22 Pos |[Rng to Z1)|[Rng to 22
4. di

X 100

Display frame of Z1 Display frame of Z2

Display Example When Displaying X-Y Waveforms

200464-13 10:28:23 1ok Hormal =
Stopped 18 7 100kS/s  10nsddiv
CHT GO << Maink L0k »» CH1 1@:1

N /N N N AN e

T
Es CHZ 16:1
N S N N N i
Main waveform o Cina el

display frame N\ N\ N N yaN
7 NSNS N

50, 00ms  —g4p,0 y S0, 00ns.

|

CH: 0.7
Waveform
assigned to the
Y-axis .
Y-axis scale
X-Y waveform Waveform value 2325 CHL
display frame assigned to the 2.3 U
X-axis
%o v by =0 4
Hode X Axis Select Display X Trace ¥ Trace [@T-Rangel
-5.000di
T-¥ & X-¥ fingie] huai Xyz | OFF PN CH1 CH2 ET-Range2
5.000di

X-axis scale value
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1.3 Display Screens

Display Example of the Setup Information List

If you press the Setup Info soft key (displayed on the second page of the menu that
appears when pressing the MISC key), a list of setup data is displayed as shown below.
This screen can be printed as additional information (see section 11.2) when the
waveforms displayed on the screen (screen image) are printed on the built-in printer
(optional).

List of Setup Information
Setup data related to the vertical axis, trigger, and horizontal axis of CH1 to CH4(2) is
displayed.

20040406 15:55:53zy — 1o Normal &
Setup Information CH1 16:1
ERTICAL 9.500 U div
CHI CHZ CH3 CH4 oC_ Full
Urdiv 9.500 U 0.500 U 9.500 U 0.500 U CHZ 16:1
Coupling DCIM® DC1Ng DC1MS DC1Ng 9.500 U div
Probe 16:1 16:1 16:1 16:1 oC  Full
offset 9.000 U 0.900 U 9.000 U 0.900 U
Position O.00div 0.00div 0.00div 0.00div
Bandwidth Full Full Full Full
[TRIGGER HORIZONTAL
Type Edge Trdiv Snsiliv
Hode Auto Janple Rate 200kS/5
Position 50.0x AC Mode Nornal
Delay 9.6us Record Length Main:16k
Hold Off ©.00us Z1 1k
Gate OFF Z2Z 200
Source CH1 Time Base Int
Interleave OFF Edge CH1 £
Auto
CH1 CHZ CH3 CH4 Ext 8.3006 U
Level 0.300 U 9,300 V 9.000 U 9.000 U 9.000 U
Slope F E3 Ey E3 Ey test
Coupling OC Ic c Ic [ AIsC
HFRe j OFF OFF OFF OFF
Hys Back
(2,2)
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Chapter 2  Explanation of Functions

2.1 System Configuration and Block Diagram

System Configuration

USB PERIPHERAL

interface
Data save/load

USB storage

External clock input
External trigger input
Trigger gate input

GO/NO-GO determination «———
output ——

RGB video signal output
Trigger output

Device under

Built-in printer (optional)

Print screen images

USB PERIPHERAL

interface

Input @
USB mouse
Input EEEEEET il
USB keyboard
o,

Waveform data

Qo TTTTTIY
(==L N

S55=0

& eeels Setupdata

200

Waveform data

Screen image
data

endatal__ |
Screen data

USB printer

GP-IB interface
USB interface
Ethernet interface (optional)

(Optional)

measurement Setup data
Signal input Screen image data
E]
]
Floppy disk or PC card
PC
Block diagram
Primary Acquisition | VGA video
memory memory output
Pre- .
ATT AMP Multiplexer A/D ! ——[ colorLcD
ot ol D> f - -(—
——| processing
CH2 o—»D» >—I—> <j:J4. P::mtary pr(ii,;:ry c;rcuit ‘—' (Optional)
lata
CH3* O_'D» >—I—> — | circuit lmcircuit Display
memory
CH4* O——D»D—I—' L.
- pr Data- g Keyboard
memory m
cpu
FDD
Tr_iggc_etr ‘ ’ Time base <_T PC ca?dr
circui
External clock input I
External trigger input ©

Trigger gate input

O Trigger output

* CH3 and CH4 not available on the DL1720E. On the DL1720E, an input terminal is provided in
the CH4 position that can be used alternately for an external trigger, external clock, or trigger

gate.

IM 701730-01E
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2.1 System Configuration and Block Diagram

Signal Flow

The signal applied to each signal input terminal is first passed to the vertical control
circuit consisting of an attenuator (ATT) and pre-amplifier. At the attenuator and pre-
amplifier, the voltage and amplitude of each input signal is adjusted according to the
settings such as the input coupling, probe attenuation ratio, V/div, and offset voltage. The
adjusted input signal is then passed to the multiplexer, and then passed from the
multiplexer to the A/D converters according to the time axis settings.

At the A/D converter, the received voltage level is converted into digital values. The
digital data is written to the primary memory by the primary data processing circuit at the
sample rate that matches the time axis setting.

The data written to the primary memory is processed (averaged, for example) by the
secondary data processing circuit and written to the acquisition memory.

The data written to the acquisition memory is converted into waveform display data by
the secondary data processing circuit, transferred to the waveform processing circuit,
and stored in the display memory. The waveforms are displayed on the LCD using the
data stored in the display memory.

2-2 IM 701730-01E



2.2 Vertical and Horizontal Axis

Vertical Sensitivity (V/div) <For the setup procedure, see section 5.2>

The vertical sensitivity setting is used to adjust the displayed amplitude of the waveform
for easy viewing.
The vertical sensitivity is set by assigning a voltage to one grid square (one division) on
the screen.
By switching attenuators with different attenuation and changing the amplification of the
pre-amplifier, the sensitivity changes in steps (for example, vertical axis sensitivity
changes in steps as in 1 V/div, 2 V/div, and 5 V/ div).
In addition, by computing the digital data of the waveforms acquired at the vertical
sensitivity described above, the waveforms can be displayed by setting the sensitivity to
0.4 (or 0.5) to 10 times the vertical axis setting that was used to acquire the waveforms
(Variable).

If 1.00 V/div is changed to 0.500 V/div

Vertical
position~_ L
mark I L/ I \
GND level
mark o -
ﬂdiv: 1.00V _1div=0.500V
Note

Voltage Axis Sensitivity Setting and Measurement Resolution

For precise voltage measurements, set the voltage axis sensitivity so that the amplitude of the
displayed waveform is maximized.

The instrument uses 8-bit A/D converters to sample the input signal at a resolution of 255
levels (LSB). On the screen, the waveforms are displayed using twenty-four levels per
division on the grid.

Valid Data Range

Assuming that the output value from the A/D converter is in the range of 0 to 255, the data
point at the center of the screen corresponds to 128 of the A/D output. However, because the
full range of the A/D converter is 255 levels, the 256th level on the screen is not used. In
addition, the instrument handles the output values of the A/D converter as Os and 1s.
Therefore, the valid data range of the instrument is approximately +5.29 divisions from the
center of the screen.

If the vertical axis position is moved after stopping data (waveform) acquisition, the valid data
range also moves by the same amount.

Vertical Position of the Waveform <For the setup procedure, see section 5.3>

Since the instrument is capable of displaying four channels (two channels on the
DL1720E) of input waveforms, the waveforms may overlap making them difficult to be
observed. In this case, you can change the display position of waveforms along the
vertical axis (vertical position) for easier viewing.
The vertical position can be set in the range of + 4 divisions.
The vertical sensitivity (V/div) switches around the vertical position (mark).

Position 2.00 div
™ ™

Position 0.00 div

X

C

X
|

Vertical position N
mark

N L

Position -3.00 div

IM 701730-01E
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2.2 Vertical and Horizontal Axes

Input Coupling <For the setup procedure, see section 5.4>
If you wish to observe just the amplitude of an AC signal, it is best to remove the DC
component from the input signal. On the other hand, there are times when you wish to
check the ground level or observe the entire input signal (both the DC and AC
components). In these cases, you can change the input coupling setting. By changing
the input coupling, the method used to input the signal to the vertical control circuit
(voltage axis) is switched.
The input coupling can be set to one of the following.

AC1 MQ

The input signal is coupled to the attenuator of the vertical control circuit through a
capacitor. This setting is used when you wish to observe only the amplitude of the AC
signal, eliminating the DC component from the input signal.

Input
terminal
Vertical
control |
1 MQ circuit
DC1 MQ

The input signal is directly coupled to the attenuator of the vertical control circuit. Use
this setting if you wish to observe the entire input signal (DC component and AC

component).
Input
terminal Vertical |
control
1Mo circuit
DC50 @

This setting is similar to DC1 MQ described above except the input impedance is 50 Q .
Use caution because the allowable maximum input voltage is decreased.

Input
terminal Vertical |
control
50 0 circuit
GND

The input signal is coupled to the ground, not to the attenuator of the vertical control
circuit. You can use this setting to check the ground level on the screen.

Input

terminal .
Vertical
Oo— O
control
circuit
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2.2 Vertical and Horizontal Axes

Probe Attenuation/Current-to-Voltage Conversion Ratio
<For the setup procedure, see section 5.5>

Normally a probe is used in connecting the circuit being measured to the measurement
input terminal. Using a probe has the following advantages.

» Avoids disturbing the voltage and current of the circuit being measured.

 Inputs the signal with no distortion.

« Expands the voltage range that the instrument can measure.

The instrument comes standard with 400 MHz passive probes. The probe attenuates the
measured signal to 1/10. When using a probe, the attenuation setting on the DL1700E
must be set equal to the probe’s attenuation so that the measured voltage can be read
directly. When using the 400 MHz Passive Probe (voltage probe) that comes with the
instrument, enter a setting of 10:1.

The other voltage probe settings that are available on the instrument are 1:1, 100:1, and
1000:1, and for the current probe, 10 A:1 V (0.1 V/A), and 100 A:1 V (0.01 V/A). When
using a probe other than one supplied with the instrument, set the attenuation ratio on
the instrument to match that of the probe used.

Offset Voltage <For the setup procedure, see section 5.6>

When observing a voltage riding on top of a predetermined voltage, an offset voltage can
be applied to eliminate the predetermined voltage so that only the changes in the signal
can be observed with higher voltage axis sensitivity.

Usually, the offset voltage does not affect the cursor measurement values, the result of
the automated measurement of waveform parameters, or the computed values.
However, you can apply the offset voltage to cursor measurement values, the result of
the automated measurement of waveform parameters, and the computed values by
setting Offset Cancel to ON (see section 15.3).

When Offset Cancel is OFF
1 V/div, Offset: 0 V, 1 V/div, Offset: -2 V 500 mV/div, Offset: -2 V
Position: 0 div

=

When Offset Cancel is ON

H

Bandwidth Limit <For the setup procedure, see section 5.8>

You can set a bandwidth limit at 20 MHz or 100 MHz against the input signal for each
channel. You can observe waveforms with the noise components above the specified
frequency eliminated.

Linear Scaling <For the setup procedure, see section 5.9>

You can set the scaling coefficient A, offset value B, and units (UNIT) for the measured
values (X) obtained through cursor measurement or automatic measurement of
waveform parameters.
For example, this is useful for converting voltage values to current values by multiplying
the values measured on the instrument by the voltage ratio of an external voltage divider.
Y (UNIT)=AX+B X: Value before linear scaling
Y: Value after linear scaling

IM 701730-01E
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2.2 Vertical and Horizontal Axes

Horizontal Axis (Time Axis)

Selecting the Time Base <For the setup procedure, see section 5.10>

By default, the sampling timing of waveform data is controlled by the internal clock signal
generated from the time base circuit within the instrument (see the block diagram in
section 2.1). The timing can also be controlled by a clock signal applied externally.
External clock signals are input through the external clock input terminal on the rear panel.
The external clock input is useful for observing a signal whose period varies or for
observing waveforms by synchronizing to the clock signal of the signal being measured.

Time Axis Setting <For the setup procedure, see section 5.11>

When using the internal clock, the time axis scale is set in terms of the time per one grid
square (one division). The setting range is 1 ns/div to 50 s/div (or 1ns/div to 5s/div when
the record length is equal to 1 kWord). Since the horizontal axis display range is 10 div,
the waveform display time is T/div x 10.

1 div=500 us 1 div=1 ms

<> | ||

AN AL A A

! 10 div |
Note

Display along the Time Axis
Sampled data is acquired to the acquisition memory, and waveforms are displayed based on
the stored data.
The number of display lines in ten divisions of the screen (along the time axis) is 500 (250
lines in the zoom waveform display section of Main & Z1 & Z2). Therefore, the waveforms are
processed according to the display record length as described below. For more details about
the relationship between the time axis, acquisition mode, record length of the acquisition
memory, display record length, and other parameters, see appendix 1, “Relationship between
the Time Axis, Sample Rate, and Record Length.”
»  When the display record length is greater than the number of display points

Multiple data existing on the same display line on the time axis are connected by a line

and displayed
«  When the display record length is less than the number of display points

The display is interpolated (see section 2.4).

ecord length loaded into
’-_the acquisition memory

R Sampled data
[ ] Display record length [ ]

On the screen

Voltage axis

f~——— 500 lines ——~ Time axis

Relationship between the Time Axis Setting, Sample Rate, and Record Length

The sample rate and record length of the data loaded into the acquisition memory changes
when the time axis setting is changed.

For more details about this relationship, see appendix 1, “Relationship between the Time
Axis, Sample Rate, and Record Length.”

2-6
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2.2 Vertical and Horizontal Axes

Relationship between the Time Axis Setting and Sampling Mode
Depending on the time axis setting, you can switch the mode used to sample the input signal
(sampling mode). The time axis settings that allow the sampling mode to be changed vary
depending on the acquisition mode and other settings. For more details about this
relationship, see appendix 1, “Relationship between the Time Axis, Sample Rate, and Record
Length.”
¢ Realtime Sampling Mode
By changing the time axis setting, the sample rate changes, allowing sampling of data at
up to 1 GS/s (or 500 MS/s when interleave mode is OFF; for a description of interleave
mode, see section 7.5). The input signal is sampled sequentially, and the data is stored
in the acquisition memory.
In this mode, the instrument can only display waveforms correctly up to one-half the
frequency of the sample rate (the number of samples per second, in units of S/s) as
defined by the sampling theorem.” Therefore, this mode is best suited for observing
waveforms that undergo slow changes relative to the sample rate.

If the sample rate is comparatively low with respect to the input signal frequency, the
harmonics contained in the signal are lost. In this case, some of the harmonics will appear
at low frequencies due to the effects described by the Nyquist sampling theorem. This
phenomenon is called aliasing. You can prevent aliasing by acquiring waveforms with the
acquisition mode set to envelope.

Aliased signal Input signal Sampling point

* Repetitive Sampling Mode
In repetitive sampling mode, you can set the time axis to a setting that will cause the
sample rate to exceed 1 GS/s (2 GS/s when interleave mode is ON). In this mode, one
waveform is created from several cycles of a repetitive signal. This is equivalent to
sampling the signal at a higher sample rate than the actual sample rate. The maximum
apparent sample rate is 100 GS/s on the instrument.
In addition, even in realtime sampling mode, if the relationship of the time axis and the
display record length would cause the sample rate to exceed 1 GS/s (or 2 GS/s when
interleave mode is ON), the mode automatically switches to repetitive sampling. There are
two types of repetitive sampling.
One is sequential sampling in which the data is sampled by intentionally offsetting the
sampling points by a certain time with respect to the trigger point. The other is random
sampling in which the data that is offset randomly from the trigger point is sampled and
resorted with respect to the trigger point. The instrument employs random sampling which
enables the waveform before the trigger point (trigger position, see section 2.3) to be
observed.

Time Axis Setting and Roll Mode Display

If T/div is set to a certain range (see appendix 1, “Relationship between the Time Axis,

Sample Rate, and Record Length), the waveforms are displayed in roll mode. In roll mode,

the displayed waveform is not updated using triggers (update mode). Rather, the oldest data

is deleted as new data is acquired, and the waveform is shifted from right to left on the

screen. Roll mode display allows waveforms to be observed in the same way as on a pen

recorder. It is useful in observing slowly repeating signals or signals that change slowly. It is

also useful in detecting glitches (spikes in the waveform) that occur intermittently.

* Roll mode display is also used when the trigger mode is set to Single. However, the
displayed waveforms stop when a trigger is activated.

U -
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2.3 Triggers

Trigger Source, Trigger Slope, and Trigger Level
Trigger Source
Trigger source refers to the signal against which trigger conditions are checked.

Trigger Slope

Trigger slope refers to the movement of the signal from a low level to a high level (rising
edge) or from a high level to a low level (falling edge). When the slope is used as one of
the trigger conditions, it is called a trigger slope. Edge refers to the point where the
trigger source slope passes the trigger level (or, when trigger hysteresis (see page 2-13)
is specified, the point where the slope passes the hysteresis level).

Trigger Level

Trigger level refers to the level at which a trigger is activated when passed by the trigger
source.

With simple triggers such as the edge trigger described later, a trigger is activated when
the level of the trigger source passes through the specified trigger level.

Trigger level

Trigger source

Trigger activates here on
arising edge ({).

Trigger Type <For the setup procedure, see chapter 6>
The triggers used on the instrument can be classified into two main types: simple triggers
and enhanced triggers.

Simple Triggers
This function activates triggers on a single trigger source.

e Edge Trigger <For the setup procedure, see sections 6.5 to 6.7>
This function activates a trigger on a single trigger source. lt is the simplest kind of
trigger. A trigger is activated when the trigger source rises above (rising) or falls
below (falling) a specified trigger level.
You can select the trigger source from input signals (CH1 to CH4, or CH1 to CH2 on
the DL1720E), the external trigger signal, and the commercial power supplied to the
instrument. In the case of commercial power supply signals, a trigger is activated only
on the rising edge.

Enhanced Triggers
Multiple conditions or a special-purpose condition can be specified as a trigger condition.

¢ A->B(N) Trigger <For the setup procedure, see section 6.8>
A trigger is activated the nth time condition B becomes true after condition A has
become true.

- True - True N times

Trigger
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2.3 Triggers

Condition A: CH1 =L, CH2 = L, Enter, Condition B: CH1 =H, CH2 = H, Enter, N=3
L: low level, H: high level

CH1 \ ZZ \ 7Z

Trigger
CH1 _H[L H [L]H
cH2 L|H|L|/H[L[H]L[H]L]H]L]H]L

B (1)B(2)B (3)
Condition A true

* A Delay B Trigger <For the setup procedure, see section 6.9>

The trigger activates the first time condition B becomes true after condition A has
become true and the preset time has elapsed.

True Progress True

“ Delay Time E

Trigger
Condition A: CH1 =L, CH2 = L, Enter, Condition B: CH1 = H, CH2 = H, Enter, Delay = 1 us

CH1 \ ZZ % 7Z

Trigger
CH1 H|L]| H [L]H
cH2 L|H|L|/H[L[H]L[H]L]H]L]H]L
1us

Condition A true Condition B true

Pattern Trigger <For the setup procedure, see section 6.10>

With pattern triggers, the multiple trigger sources are set, and a trigger is activated
when all of the trigger conditions of the trigger sources are met or when the trigger
conditions are no longer met. Trigger conditions are specified by combining the status
(high or low) of each trigger source. In addition, one of the trigger sources can be set
to the clock signal, and the trigger can be activated in sync with the clock signal.

Condition CH1=L,CH2=L,CH3=H,CH4 =L

I
CH1 ZZ \ ]Z \ ZZ &K

CHt Ll H J[L[H L] H L
cH2 L [Hl L [H[ L [H[ L [H|L
CH3' L H | L H
CH4™ L | H | L
J *1 1. CH3 and CH4 not
Trigger is activated available on the DL1720E.

IM 701730-01E
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2.3 Triggers

Width Trigger <For the setup procedure, see section 6.11>

A trigger is activated by determining whether the time width over which the specified
condition is met or not met is shorter or longer than the determination time width set in
advance. The condition is set on the AND logic of the status (High, Low, or Don’t
Care) of each channel or the AND logic of the window condition (IN, OUT, or Don’t
Care) of each channel.

N S S

cHt HJL] H [ v [ H [ L | H [ L
CH2 H L [ H] L [H] L [H L
500 ns EOO ng 400 ns
- ]
450 ns
) ~1A A A
DA B c

When the condition is set to CH1 = H, CH2 = L, CH3* = X, CH4* = X, Condition =
True, and Time = 350 ns

Determination Type Results

Pulse <T Trigger is activated at point B.

Pulse > T Trigger is activated at points A and C.

T1 <PLS<T2 When set to Time1 = 350 and Time2 = 450 ns, the trigger activates at
point C.

Time Out When set to Time1 = 450, the trigger activates at point D.

* CH3 and CH4 not available on the DL1720E.

OR Trigger <For the setup procedure, see section 6.12>

A trigger is activated when any of the edge or window conditions specified on
channels 1 through 4 are met. For example, a trigger can be activated on the rising
edge of CH1 or CH2.

CH1

CH2

Triggers Triggers Triggers

Condition CH1 =1, CH2 =}

Window Trigger <For the setup procedure, see section 6.13>

A certain voltage range (window) is set and a trigger is activated when the trigger
source level enters this voltage range (IN) or exits from this voltage range (OUT). This
trigger is used in combination with the OR or Width trigger. The window trigger setting
is located in the OR or Width trigger menu.

IN ouT

rigger is activated Trigger is activated

Vldth Window V;t::lthm/\/v Window
i [ T

Center U\ Center
1 Trigger is activated |

2-10
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2.3 Triggers

* TV Trigger <For the setup procedure, see section 6.14>
This trigger is used when observing video signals. The following broadcasting types
are supported: NTSC, PAL, SECAM, 1080/60i, 1080/50i, 720/60p, 480/60p, 1080/
25p, 1080/24p, 1080/24sF, and 1080/60p.

Trigger Mode <For the setup procedure, see section 6.1>
Sets the conditions for updating the displayed waveforms. The following five trigger
modes are available.

Auto Mode

If a trigger occurs within a specified amount of time (approximately 100 ms, referred to
as the timeout time), the displayed waveforms are updated. If a trigger is not activated
within the timeout time, the displayed waveforms are automatically updated.

Auto Level Mode

If a trigger occurs within the timeout period, the waveform is displayed in the same
fashion as in auto mode. If a trigger is not activated within the timeout time, then the
center value of the amplitude of the trigger source is detected, and the trigger level is
changed to that value. A trigger is activated using the new value, and the displayed
waveforms are updated.

1/2 the amplitude
1 <—Trigger level | Amplitude
1/2 the amplitude

Normal Mode
The displayed waveforms are updated only when a trigger occurs. The displayed
waveforms are not updated if a trigger does not occur.

Single Mode
When a trigger is activated, displayed waveforms are updated only once, then
acquisition stops. This mode is useful when you are observing a single-shot signal.

Single(N) Mode

Waveforms are acquired and stored in different memory areas each time a trigger is
activated the specified number of times. Then, acquisition is stopped, and all the
acquired waveforms are displayed. For details on the acquisition method of waveforms in
Single(N) mode, see “Sequential Store” on page 2-16.

IM 701730-01E 2-11
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2.3 Triggers

Trigger Position <For the setup procedure, see section 6.2>
When you start waveform acquisition, a trigger is activated according to a specified
trigger condition, and the waveform acquired to the acquisition memory is displayed. If
the trigger delay described below is set to 0 s, the point at which the trigger is activated
(trigger point) and the trigger position match. By moving the trigger position on the
screen, you can change the display ratio of the pre-data—the waveform data stored in
the acquisition memory before the trigger point (pre-trigger section)—and the postdata—
data after the trigger point (post-trigger section).

| Display record length |

0‘|‘A> Triggerfosition 10(|]%

[Pre-trigger section | Post-trigger section |

~ -,
N -
N -,
~ -,
N -

Trigger Delay <For the setup procedure, see section 6.3>
Normally, the waveform around the trigger point is displayed. However, by setting a
trigger delay, you can display the waveform that is acquired a specified time after the
trigger point. The selectable range of trigger delay is 0 to 4 s.

T (Trigger position)
-

Delay

_’L\ )

Trigger point

Trigger Coupling <For the setup procedure, see sections 6.5, 6.8 to 6.13>
As with the input signals, the input coupling can be switched on trigger sources. Select
the input coupling that is suitable for the trigger source signal.
The following two types of input coupling are available for the trigger source signal.

DC: Select this setting when using the source as-is with no processing of the signal.
AC: Select this setting when using the signal with the DC components removed for the
trigger source. When this setting is used, a trigger can always be activated on
signals whose amplitude is around one division or greater if the trigger level is set

to0OV.

HF Rejection <For the setup procedure, see sections 6.5, 6.8 to 6.13>
Turn HF rejection ON when eliminating high frequency components above 15 kHz or 20
MHz from the trigger source. This prevents triggers from being activated at unexpected
points due to the effect of high frequency noise.

Trigger Gate <For the setup procedure, see section 6.16>
You can control whether to enable a satisfied trigger condition using an external signal.
You can also select the status of the external signal that enables the satisfied trigger
condition.
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2.3 Triggers

Trigger Hysteresis <For the setup procedure, see sections 6.5, 6.8 to 6.12>
If there is insufficient trigger level width and noise is present in the trigger source, the
trigger point fluctuates each time a trigger is activated. This causes the displayed
waveforms to be unstable. Therefore, a given margin (hysteresis) is added to the
specified trigger level.
You can select A7 (narrow hysteresis) or -AZ (wide hysteresis) on the instrument. When
set to A7, the hysteresis widens thereby reducing the fluctuation of the trigger point
caused by noise. Thus, a stable waveform display is achieved. However, this setting
tends to make the trigger point ambiguous. On stable waveforms without noise, set the
-A# hysteresis to make the trigger point more accurate.

-

-
"
-

A/I i Hysteresis width

A\ n
X
W Trigger is activated

-,

Trigger Hold Off <For the setup procedure, see section 6.4>
The trigger hold-off function temporarily stops detection of the next trigger once a trigger
has been activated. This function is useful when observing a pulse train signal, such as a
PCM code and you wish to display the waveform in sync with repetitive cycles, or when
using the history memory function described later (see page 2-16) and you want to
change the waveform acquisition period.

IPeriod of repetition: TI
Trigger level < >

Inputsignal\ f :| ,, | ,,,,,

Trigger source
signal

Trigger signal limited by hold off time t (when the trigger slope is set to rising edge)

Action-on-Trigger <For the setup procedure, see section 6.15>
A specified action can be executed each time a trigger is activated. You can select from
various actions including sounding of a buzzer, saving of waveform data or screen image
data, printing of screen image data, or transmission of e-mail messages (when the
Ethernet interface option is installed).
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2.4 Waveform Acquisition and Display Conditions

Record Length <For the setup procedure, see section 7.2>

The term record length refers to the number of data points acquired per channel in the
acquisition memory.

The record lengths that can be specified (specified record length) are 1 kW (1000
points), 10 kW, 50 kW, 100 kW, 250 kW, 500 kW, 1 MW, 2 MW, 4 MW, and 8 MW. The
maximum record length that can be specified varies depending on the model and
interleave mode setting.

Displayed record length refers to the number of these data points that are actually
displayed on the screen. When the time axis setting is changed, the sample rate and
display record length change (see appendix 1).

In most cases, the displayed record length is identical to the (acquisition) record length.
For certain time-axis settings, however, the lengths become different (see appendix 1).

Specified Record Length

The length of the green frame indicates the
[; t 1 []sok ratio of the display record length with

— respect to the specified record length.
Display position

Green frame

Interleave Mode <For the setup procedure, see section 7.3>

This mode allocates the memory of even channels to the odd channels (for example
allocating the memory of CH2 to CH1) to enable the use of twice the normal memory.
When interleave mode is turned ON, even channels can no longer be used, but
parameters such as the history memory, acquisition count of sequential store, and record
length can be set twice their normal values.

In addition, since two A/D converters can be used to sample a single input signal and
raise the maximum sample rate, a sample rate of 2 GS/s can be achieved in realtime
sampling mode.

For the relationship between interleave mode, time axis, record length, and sample rate,
see appendix 1.

Sampling Mode <For the setup procedure, see section 7.4>

As explained in “Relationship between the Time Axis Setting and Sampling Mode” in
section 2.2, the sampling mode can be switched between realtime sampling mode and
repetitive sampling mode depending on the time axis and record length settings. The
time axis range that allows repetitive sampling mode varies depending on the acquisition
setting. For details, see appendix 1.

Acquisition Mode <For the setup procedure, see section 7.5>

When storing sampled data in the acquisition memory (see “Signal Flow” in section 2.1),
it is possible to perform processing on data and display waveforms based on the
processed data. The following four types of data processing are available.

Normal Mode
In this mode, sampled data is stored in the acquisition memory without processing.

IM 701730-01E



2.4 Waveform Acquisition and Display Conditions

Averaging Mode

Averaging is a process in which waveforms are acquired repeatedly to obtain the
average of waveform data at the same time point (the same time in relation to the trigger
point).

The instrument takes the exponential or simple average of the waveform data and writes
the results to the acquisition memory. The averaged data is then used to generate the
display.

You can set an average count of Infinite for exponential averaging, or in the range from 2
to 65536 (in 2" steps where n is a natural number) for simple averaging.

Set the attenuation constant for exponential averaging in the range from 2 to 256 (2"
steps where n is a natural number).

Exponential averaging (when set to infinite) ~ Simple average (when set to 2 to 65536)

N
> Xn
An == {(N=1)An1 + Xn} An= =1
"N I
An: n'" averaged value Xn: n'" measured value
Xn: nt" measured value N : Average count
N : Attenuation constant (2 to 256, 2" steps) (acquisition count, 2" steps)

Envelope Mode

In normal mode and averaging mode, the sample rate (the number of times data is
acquired per second in the acquisition memory) drops if T/div is increased (see appendix
1). However, in envelope mode, the maximum and minimum values are determined from
the data sampled at 400 MS/s (or 800 MS/s or 1GS/s when interleave mode is ON) at
time intervals two times that of the sampling period of normal mode, and are stored as
pairs in the acquisition memory.

Envelope mode is useful when you want to avoid aliasing (see section 2.2), since the
sample rate is kept high irrespective of the time axis setting. It is also useful when you
want to detect glitches (pulse signals which rise very fast) or display an envelope of a
modulating signal.

Envelope curve

Box Average

The moving average of the data sampled at 400 MS/s (or 800 MS/s or 1GS/s when
interleave mode is ON) is determined, stored in the acquisition memory, and displayed.
Box averaging is useful for eliminating small amounts of noise from the input signal. It
can also remove noise from a single-shot signal.

. 36

Input signal 1
(At 20 MS/s, g
interleave OFF) ©

>
Box averaged data T

% a

S

o

>

—Time
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2.4 Waveform Acquisition and Display Conditions

Sequential Store <For the setup procedure, see section 7.6>

This function stores waveform data in the acquisition memory the specified number of
times and displays the data when in realtime sampling mode. The operation stops when
acquisition is finished. This function operates when the trigger mode is set to Single(N).
The maximum number of waveform acquisitions of sequential store varies from 1 to 2048
depending on the specified record length, interleave mode, and model. A record length
of one waveform (the amount of one acquisition on one channel) is the same as the
maximum display record length.

Once the specified number of waveforms have been stored, you can display any of the
waveforms individually or all of them together. This function is useful when capturing the
changes in the waveform over time. Waveforms are not displayed while waveform
acquisition is in progress.

The figure below shows an example when data is sequentially stored one hundred times.

Display example when the acquisition count is 100

 Display all waveforms ¢ Display the newest e Display the oldest
(when selecting ALL) waveform (when Select waveform (when Select
Record No. = 0) Record No. = —99)

AAA A

[ \
YAYAVARRVARN

History Memory <For the setup procedure, see section 10.1>

When waveforms are being measured, the waveform data stored in the acquisition
memory as a result of a trigger being activated is displayed as waveforms on the
instrument screen. When triggers are continuously activated and waveforms are
acquired, it is impossible to stop the measurement in time when an abnormal waveform
appears (newer waveforms appear on the screen). Normally, abnormal waveforms in the
past cannot be displayed. However, by using the history memory function, the past
waveform data (history waveforms including the current displayed waveform) stored in
the acquisition memory can be displayed when waveform acquisition is stopped. You
can display a specified history waveform from the data (up to 2048 waveforms, or the
number of triggers) stored in the acquisition memory. In addition, a certain history
waveform can be searched (see section 2.6).

The number of waveforms N that can be acquired and held as history waveforms varies
from 1 to 2048 depending on the record length, interleave mode setting, and model. If
the number of waveforms N that can be acquired and held is exceeded, the oldest
history waveform is cleared. The waveform currently displayed on the screen (newest
waveform) is counted as the 1st waveform, and up to N-1 waveforms in the past can be
displayed.

The following figure indicates an example when N = 1024.

Holds waveform data of the last 1024 triggers

1 1

I I

o /\

vy Currently displayed waveform
- (Select Record=0)

I I

1 1

N Select Record 0

\ Displays past waveforms

(when Select Record set in the range from 0 to —1023)

Select Record -25
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2.4 Waveform Acquisition and Display Conditions

Display Format <For the setup procedure, see section 8.1>

Splitting the Screen

The screen can be split evenly so that input waveforms and computed waveforms can be
easily viewed. The screen can be divided into the following:

Single (no division), Dual (two divisions), Triad (three divisions), Quad (four divisions),

and Hexa (six divisions)*
* Quad (four divisions) and Hexa (six divisions) are not available on the DL1720E.

Waveform Mapping

You can select one of the following for the mapping of the input channels to the divided

windows.

Auto: Waveforms whose input channels are turned ON are assigned in order from the top.

Fixed: Waveforms are assigned in order from the top regardless of whether the input
channels are turned ON or OFF.

User: Channels are assigned in order from the top to an arbitrary number of screen
divisions regardless of whether the input channels are turned ON or OFF.

Display Interpolation <For the setup procedure, see section 8.2>

In interpolation areas where less than 500 points of data exists in ten divisions along the
time axis (or less than 250 points in the zoom display section when waveforms are
zoomed in Main&Z1&Z2), a continuous waveform cannot be displayed because there
are not enough sampled points. In this case, the waveform is displayed by interpolating
between data points. You can select one of the following interpolation methods.

Linear Interpolation
Linearly interpolates between two points.

Sine Interpolation

Generates interpolation data using the function , then interpolates between two
points using the resulting sine curve. Sine interpolation is suitable for observing sine
waves or similar waves.

sin x

Pulse Interpolation
Interpolates between two points in a step pattern.

Interpolation OFF
Displays discrete dots without performing interpolation.

IM 701730-01E
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2.4 Waveform Acquisition and Display Conditions

Accumulated Display <For the setup procedure, see section 8.3>

The display time of old waveforms can be set longer than the waveform update period,

so that newer waveforms appear overlapped (accumulated) on older waveforms.

Accumulated display is useful when observing jitters and temporary turbulence in

waveforms.

The following two modes are available.

» Persist: Accumulates waveforms using a single color for each channel.
The intensity is gradually reduced, and the waveform disappears after the
specified time.

« Color:  Accumulates waveforms using eight colors indicating data frequency
information.

Zooming the Waveform <For the setup procedure, see section 8.4>
The displayed waveform can be expanded along the time axis. This function is useful
when the waveform acquisition time is set long and you wish to observe a particular
section of the waveform closely.
Zooming is not possible if the number of displayed points on the screen is less than or
equal to 50.

Zoomed waveforms of up to two locations can be displayed simultaneously (dual zoom).
Below are the combinations of the normal waveform and zoomed waveform displays
when the normal waveform display frame is denoted as Main and the two zoom
waveform display frames are denoted as Z1 and Z2.

<Main> <Main> <Z1> <Z1>

<Z1> | <Z2> <Z1> or <Z2> <Z2> or <Z2>

When displaying Main (main waveform) and Z1 (zoomed waveform), or Main and Z2
simultaneously, a zoom box indicating the zoom position is displayed within the main
waveform display frame. The center of the zoom area corresponds to the center of the
zoom box. For a display example, see “Display Example When Displaying Zoom
Waveforms” in section 1.3.
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2.4 Waveform Acquisition and Display Conditions

X-Y Waveform Display <For the setup procedure, see section 8.5>

The relationship between the levels of two input signals can be observed by taking the
level of the waveform assigned to the X-axis (horizontal axis) and the level of another
waveform (whose display is turned ON) assigned to the Y-axis (vertical axis).
Simultaneous observation of X-Y waveforms and normal T-Y waveforms (waveform
display using time axis and level) is possible.

You can use the X-Y waveform display function to measure the phase angle between
two sine wave signals. For example, the waveform that appears when two sine
waveforms are shown on the X-Y display is called a Lissajous waveform. From this
waveform, the phase angle can be obtained. For a display example, see “Display
Example When Displaying X-Y Waveforms” in section 1.3.

Lissajous waveform
Phase
angle 0°
Phase
angle 45°
Phase
angle 90°
Frequency

ratio 1:1 1:2 1:3
(X:Y)

I
=SS

Snapshot <For the setup procedure, see section 8.6>

When the trigger mode is set to a mode other than Single or Single(N), the displayed
waveforms are periodically updated or displayed in roll mode (see page 2-7). Therefore
to hold the waveform you are currently viewing, you must stop waveform acquisition.
By using the snapshot function, you can temporarily hold the waveform (snapshot
waveform) that would be cleared when the screen is updated on the screen. The
snapshot waveform is displayed in white, allowing for easy comparison against the
updated waveform. The snapshot waveform is a screen image waveform. You can save,
load, and print the screen image data, but cursor measurements, automated
measurement of waveform parameters, zoom, and computation cannot be performed on
it.

Snapshot waveforms

RNV

Clear Trace <For the setup procedure, see section 8.6>

You can clear the snapshot waveform and restart averaging and accumulation using one
key operation. Pressing the SHIFT key followed by the SNAP SHOT key clears only the
snapshot waveforms.

IM 701730-01E
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2.4 Waveform Acquisition and Display Conditions

Other Waveform Display Settings

Graticule <For the setup procedure, see section 8.7>
You can change the type of graticule that is displayed to suit your needs. For example,
you can show a grid on the screen or show only the frame.

Displaying Scale Values <For the setup procedure, see section 8.8>

The upper and lower limits (scale values) of the vertical and horizontal axis of each
channel can be displayed. For a display example, see “Normal Display Screen” in
section 1.3.

Displaying Waveform Labels <For the setup procedure, see section 8.9>

You can arbitrarily set a waveform label for the waveforms input on each channel using
up to eight characters. For a display example, see “Normal Display Screen” in section
1.3.

Translucent Display <For the setup procedure, see section 8.10>
The dialog boxes that appear during setup operation become translucent allowing the
contents underneath the dialog boxes to be seen.
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2.5 Waveform Computation

Addition, Subtraction, and Multiplication <For the setup procedure, see section 9.2>
Addition, subtraction, and multiplication can be performed between waveforms of CH1
and CH1 to CH4; CH2 and CH1 to CH4; CH3 and CH1 to CH4 or Math1; and CH4 and
CH1 to CH4 or Math1 (or between CH1 and CH1 to CH2, or CH2 and CH1 to CH2 on
the DL1720E). The computed result becomes the Math1 or Math2 waveform (or the
Math1 waveform for the DL1720E).

Addition (+) and subtraction (—) are useful functions when comparing waveforms against
a standard signal, checking the signal logic, or comparing the phase. Multiplication (_) is
a useful function when applying a voltage signal and a current signal and checking the
power waveform.

Addition (+) Subtraction (-) Multiplication (x)
| AA N A AA LT | P
\V4 W\ V 7
‘//
[ [ ]
W [
[ / A/
v

Binary Computation <For the setup procedure, see section 9.3>
The selected waveform can be converted to a digital waveform of Os and 1s with respect
to the specified threshold level. This computation can be performed on the waveforms of
CH1 to CH4 and Math1 (or CH1 to CH2 on the DL1720E).

Inversion <For the setup procedure, see section 9.4>
The voltage axis can be inverted on the display by multiplying the measured data by -1.
This computation can be performed on the waveforms of CH1 to CH4 and Math1 (or
CH1 to CH2 on the DL1720E).

Differentiation (Diff) and Integration (Integ) <For the setup procedure, see section 9.5>
Differentiates or integrates the waveform of the selected channel. This computation can
be performed on the waveforms of CH1 to CH4 and Math1 (or CH1 to CH2 on the
DL1720E).

Phase Shift <For the setup procedure, see section 9.8>
You can shift the phase of the displayed waveforms on CH1 to CH4 (or CH1 and CH2 on
the DL1720E), and use the phase-shifted data in calculations.

Scaling the Computed Waveform <For the setup procedure, see section 9.2>
Normally, auto scaling is performed when computed waveforms are displayed. However,
you can also select manual scaling.
When auto scaling is used, the vertical center line level' and sensitivity? of the display
frame are automatically determined from the computed waveform, and the computed
waveform is displayed.

When manual scaling is used, you can set the center and sensitivity as necessary.
1. Voltage in the case of voltage waveforms.
2. Voltage per division in the case of voltage waveforms.
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2.5 Waveform Computation

Power Spectrum Display <For the setup procedure, see section 9.6>
The power spectrum of the input signal can be computed and displayed by taking the
FFT (Fast Fourier Transform). This is useful when you wish to check the frequency
distribution of the input signal.

TN s T

¥+ —9.1797E+00
Y .

Power spectrum waveform —>

You can select the time window from Rectangular, Hanning, and Flattop.

The rectangular window is best suited to transient signals, such as impulse waves, which
attenuate completely within the time window.

The Hanning and flattop windows allow continuity of the signal by gradually attenuating
the parts of the signal located near the ends of the time window down to the 0 level.
Hence, it is best suited to continuous signals. With the Hanning window, the frequency
resolution is high compared to the flattop window. However, the flattop window has a
higher level of accuracy. When the waveform being analyzed is a continuous signal,
select the proper window for the application.

FFT is performed on 1000 or 10000 points of measured data. The data is converted to
half the specified number of points and displayed.

Window Integral Power spectrum
Rectangular

window |<— T —>|
ulﬂh.

j
¢_
=

! I
|<—T—>| BVAVAVE
Hanning window - T —>
7| \\
Sine wave > VN — | —
|<— T —>| AV
—_— t
Flattop window -~ T —>]
\/\/ A A
\
—> —> |- - —>
KT | At

Rectangular window: W(t)=u(t)-u(t=T)  U(t) : Step function
Hanning window: W(t)=0.5-0.5cos(2x %)

Flattop window: W(t)={0.54-0.46 cos(2t %)}

sin{2r(1-2¢T)}
T 2n(1-2tT)

FFT Function
Given that the complex function resulting after the FFT is G = R + jl, the power spectrum
can be expressed as follows:

DC component AC component
2,12
10 log(R? + 12) 10 Iog(%)
R: Real Part

I: Imaginary Part
Reference value (0 dB) of the logarithmic magnitude (Log mag): 1 Vrms?
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2.6 Analyzing, and Searching Waveforms

Displaying History Waveforms <For the setup procedure, see section 10.1>

History Search

Past waveform data (history waveforms) stored in the acquisition memory can be
displayed when waveform acquisition is stopped. You can display a specified history
waveform from the data (up to 2048 waveforms, or the number of triggers) stored in the
acquisition memory.

The number of waveforms N that can be acquired and held as history waveforms varies
from 1 to 2048 depending on the record length and interleave mode settings. The
waveform currently displayed on the screen (newest waveform) is counted as the 1st
waveform, and up to N-1 waveforms in the past can be displayed.

You can search history waveforms that meet specified conditions when waveform
acquisition is stopped.

Zone Search <For the setup procedure, see section 10.2>
You can search history waveforms that pass or do not pass a specified search zone.

History waveforms

lala T —A~— A~ Specified search zone
17\ \/\

Selected Record No. 0

- Detects waveforms that pass
through the specified search zone

Selected Record No. -25

Waveform Parameter Search <For the setup procedure, see section 10.3>
You can search history waveforms that meet or do not meet the specified search
parameter conditions.

History waveforms

| Search parameter: P-P
i Status of the search parameters
I

S/ p-p for the searched waveform: OUT
/ /
y

~.

e =S -

I
I
I
! Selected Record No. 0

{—Detects this section

-

P-P

'
'
)
Selected Record No. -28
L —

Search range
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2.6 Analyzing, and Searching Waveforms

Search and Zoom <For the setup procedure, see section 10.4>
When waveform acquisition is stopped, you can search the displayed waveforms (within
the display record length, see appendix 1) and display the waveforms that match the
search conditions expanded on the screen.

Edge Search
Search is performed on the number of times the waveform goes above or below (rising
or falling) a specified level.

Search condition Edge: rising edge and detection count: 2

Search start point Detection position

N\ AN/AW/A

Hysteresis [\ /\ --\-%-\-7--\-7’—>Specified level

\/\/\/\/

———

Displays the detected section expanded
in the zoom waveform display frame

Serial Pattern Search

Search is performed on whether the serial status pattern of the waveform (status pattern
of the waveform that changes over time) is the same as the status pattern set in
advance. You can also set whether the timing used to detect the waveform status (up to
sixty-four statuses) is synchronized to a selected clock signal or is performed at certain
time intervals.

Condition Clock channel: CH1, slope on which to check the status: rising,
and searched waveform: CH2

Low level

CH2
CH2 status L H L L H L ----- H — L L
Previously specified pattern L L H L - H X L L
H: High level ' T '

L: Low level Detects the section that is the same as the specified pattern.
X: Don’t care
Displays the waveform expanded in the zoom waveform display frame
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2.6 Analyzing, and Searching Waveforms

Parallel Pattern Search

Search is performed on whether the parallel status pattern of the waveform (each status
pattern at the same point in time) is the same as the status pattern set in advance. You
can also set whether the waveform status is detected in sync with the selected clock
signal and whether statuses of all waveforms are detected.

Conditions Clock channel: None, CH1 =L,CH2=L, CH3*=H,
CH4* = L, Math1: X, Math2: X

CH1

oe N
o )

suonoun4 jo uoneuejdxgy ﬂ

i
CHIL], H [ LIH[ L] H L H:High level
cH2_L [H| L [H[ L [H[ L [H[L | iowlevel
CH3* L H | L H  X:Don’t care
CHa*___ L | H | L

L Detects this position and displays
the waveform expanded in the zoom
waveform display frame

* CH3 and CH4 not available on the DL1720E.

Conditions: Clock channel: CH1, falling slope, CH2: L, CH3*: H, CH4* L

CH1 ¢

CH2 L [H| L [H| L [H] L [H[L  Q:Highlevel
CH3* L H | L [ H L: Low level

L Detects this position and displays the
waveform expanded in the zoom
waveform display frame

* CH3 and CH4 not available on the DL1720E.
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2.6 Analyzing, and Searching Waveforms

Pulse Width Search
Search is performed on whether the pulse width of the waveform above or below a

specified level is shorter or longer than the specified determination time.

Pulse<Time

T

o

v
[l

Pulse>Time

o

e

7

[

1 U

T1<Pulse<T2

L L

i

«

[]-]

1 L

Time Out

-

L L

]

5
10

U U

1 U

UL U

T,T1,T2: Specified determination time V: Center position when zooming

Auto Scroll

v: Start point for next search

The zoom position automatically moves (auto scroll) in the specified direction. You can
confirm the zoomed waveform and stop the scroll operation at an arbitrary position.
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2.6 Analyzing, and Searching Waveforms

Cursor Measurements <For the setup procedure, see section 10.5>

Cursors can be placed on the displayed waveform (within the display record length. See
appendix 1) and various types of measured values at the cross point of the cursor and
waveform can be displayed. Four types of cursors are available.

Horizontal Cursors

Two broken lines (horizontal cursors) are displayed on the horizontal axis (X-axis). The
Y-axis values at the cursor positions can be measured. The level difference between
cursors can also be measured.

Vertical Cursors

Two broken lines (vertical cursors) are displayed on the vertical axis (Y-axis). The time
(X-axis values) from the trigger point to each vertical cursor and the time difference
between the vertical cursors can be measured. In addition, the signal level (Y-axis value)
at each cursor position and the level difference between the cursors can be measured.

Marker Cursors

Four markers are displayed on the selected waveform. The level (Y-axis value) at each
marker, the time (X-axis value) from the trigger position, and the level difference and
time difference between markers can be measured.

Angle Cursors (Degree)

Measurements can be made by converting the time axis values into angles. The zero
point (position of reference cursor Ref1) and the end point (position of the reference
cursor Ref2) are set on the X-axis and an angle (reference angle) is assigned to the
width of Ref1 and Ref2. The positions of the two angle cursors (Cursor1 and Cursor2)
can be converted into angles from the specified reference angle and measured.

Both Horizontal and Vertical Cursors (H&V)
Displays Horizontal and Vertical cursors simultaneously. H&V cursors can be used on
products with firmware version 2.09 or later.

When using vertical cursors When using marker cursors
2004/04/15 16:47:37 |[——————Jnnx MNormal 2004/04/15 16:45:3¢ [|/——————ov Normal
Stapped 359 El SMS/S 200HsAiv Stopped 359 q SMS/s 200HsAiv
— Cursor 1 Marker 1 Marker 3
eemeremem 5
B A Marker 2
B 3 L AV A
= (&
Cursor 2— Marker 4
X1 -600 .6us Y1 833.333nV
X2 —200 .6us Y2 —125.000mY
X3 200.0us Y3 833.333mY
X1 —496.4us Y1 -145.833nU X4 900 .0us Y4 -166.667nY
X2 866.6us Y2 -125,000nY AXZ 400 .0us a2 —958.333nV
ﬁx 1.2964ns aY 20.8333nV A%3 806 .6us aY3 0.60600U
1/4% 771.3669Hz AX4 1.1000ms Y4 —1.06000V
~ [
| |
Value measured with the cursor Values measured with the cursor
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2.6 Analyzing, and Searching Waveforms

Automated Measurement of Waveform Parameters

Automated Measurement of Waveform Parameters <For the setup procedure, see
section 10.6>

You can automatically perform measurement on channels of specified rise times, pulse
widths, and other parameters. Up to twenty-seven items can be measured. Up to twelve
parameters from the selected parameters of all the channels can be displayed.
Measurement is performed on the data stored in the acquisition memory.

Statistical Processing <For the setup procedure, see section 10.7>

You can perform statistical processing on the automatically measured values above.

The following five statistics can be determined on the two measured values of automated
measurement parameters.

.

.

.

Maximum value (Max)

Minimum value (Min)

Average value (Avg)

Standard deviation (Sdv)

Number of measured values used in the statistical processing (Cnt)

20040415 17:13:16 [———=——=——oiov MNormal
36 T

Stopped 5MS/S 200MsAtis

T IS

+<——Measurement range —*

E

v -
P-P (C3) 1.02083U Hax (C3) 854.167m0 | Automated measurement values of statistics

Max 1.02683U ) Max 854.167nU Y

Min 1.02083V Min 854.167nU
“Avg 1.02083V sAvg 854.167mY

Statistical processing results
:Sdv 0.00000V —| :8dv 0.00000V |
L

:Cnt 1 -/ :Cnt 1 -

The following three statistical processing methods are available.

Normal Statistical Processing

Statistical processing is performed on all acquired waveforms while acquiring waveforms.
Statistical Processing by Cycle

The displayed waveform is separated into automatically determined cycles, and
statistical processing is performed on the measured values within each cycle.
Statistical processing is performed from the oldest data of the displayed waveforms.

When Own is selected as the waveform used to determine the cycle

CH1
| In the left figure, the number of
Applicable cycles cycles of the channel whose
ARANY cycle is the slowest (CH3) is 4.
CH2 Therefore, statistical processing

is performed on the four oldest
Applicable cycles cycles of data for CH1 and CH2,
also. The rest of the data is not

CH3* used in statistical processing.

App"cable cycles * CH3 not available on the DL1720E.

Statistical Processing of History Waveforms

Automated measurement is performed on the history waveforms in the selected range
and statistical processing is performed. Statistical processing is performed from the
oldest data.
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2.6 Analyzing, and Searching Waveforms

Automated Measurement of Waveform Parameters on Dual Areas <For the setup
procedure, see section 10.8>

You can specify two areas and perform automated measurement of waveform
parameters on each area. You can also perform computation on the parameters
determined in the two areas. Per cycle statistical processing is not possible.

GO/NO-GO Determination <For the setup procedure, see sections 10.9 to 10.11>

The GO/NO-GO function is useful when you want to inspect signals and track down
abnormal symptoms on a production line making electronic equipment. The NO (NO-
GO) condition is set (whether the waveform enters the previously specified range), and a
certain operation is performed when the condition is met.

There are two methods in making the determination: a method in which a waveform zone
is set on the screen and a method in which a waveform parameter range is specified.
You can select from various actions for the NO-GO operation including sounding of a
buzzer, saving of waveform data or screen image data, printing of screen image data, or
transmission of e-mail messages (when the Ethernet interface option is installed).

Also, you can output determination results signals externally on the GO/NO-GO
determination output terminal.

IM 701730-01E
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2.7 Communication

Communication Using Commands (GP-IB, USB, or Ethernet)

<For the setup procedure, see the Communication Interface User’s Manual CD-ROM>
The instrument comes standard with a GP-IB and a USB interface. An Ethernet interface
is available as an option. Using communication commands, you can output waveform

data to a PC for data analysis or control the instrument using an external controller to
carry out waveform measurements.

Communication
interface

ol «—Z—

===
§8l§l%w —
decceh (= ==
DL1700E PC

Saving and Loading Data from a Network Drive (FTP Client)
<For the setup procedure, see section 13.3>

As with the built-in storage medium and external USB devices, waveform and setup data

can be saved and loaded and screen image data can be saved to an FTP server* on the
network.

* PC or workstation on which the FTP server function is running.

Ethernet
|
{— ¢ =
CDO o —)
:§010[¢:1:s oD
“@“ FTP server
DL1700E

Printing on a Network Printer (LPR Client) <For the setup procedure, see section 13.4>
The screen image can be printed on a network printer in the same way as the built-in
printer (optional) or a printer connected via the USB PERIPHERAL interface.

Ethernet

I

N . z=

mcm

$55=0
%

DL1700E

Printer
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2.7 Communication

Transmitting E-Mails (SMTP Client) <For the setup procedure, see section 13.5>
Information from the instrument can be transmitted periodically in an e-mail message to
a specified mail address. You can also transmit information such as the trigger time in an
e-mail message as an action for the GO/NO-GO determination or action-on-trigger.

Ethernet
q
Mail
I — = O]
DL1700E PC

Accessing the instrument from a PC or Workstation (FTP Server)
<For the setup procedure, see section 13.6>
The instrument can be accessed from an FTP client on the network, and the files on the

built-in storage medium of the instrument or external USB device can be retrieved.
* PC or workstation on which the FTP client function is running.

Ethernet

C—
=

| — =§go|

DL1700E PC/Workstation

Web Server <For the setup procedure, see section 13.7>
The instrument can function as a Web server. By displaying the Web page of the
DL1700E, file transfer, monitoring of displayed waveforms, basic DL1700E setup
operation, and the retrieval operation of waveform data are possible.

Ethernet
L~
ey === )
§8I8I=’@ =
= ===
DL1700E PC

Using the Instrument as a Network Drive <For the setup procedure, see section 13.11 >
The external storage medium of the instrument can be used as a network drive from a
PC running Windows XP.
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2.8 Other Useful Functions

Entering Values and Text Using the USB Keyboard
<For the setup procedure, see section 4.3>

You can connect a USB keyboard and enter file names and comments. In addition, the
functions of each key on the front panel of the instrument are assigned to the keys on the
keyboard. Thus, the keyboard can be used to carry out operations that are the same as
the key operations on the instrument. For the key assignments, see appendix 5.

USB PERIPHERAL

]

| N

USB keyboard

DL1700E

Operating the Instrument Using a USB Mouse
<For the setup procedure, see section 4.3>

You can use a USB mouse to operate the instrument as you would using the front panel
keys. In addition, you can point to a desired item on a menu and click the item. This is
analogous to pressing a soft key corresponding to a menu and pressing the SELECT

key.
USB PERIPHERAL @
USB mouse

DL1700E

Initialization <For the setup procedure, see section 4.4>

You can perform initialization using a simple panel key operation. However, certain
settings (communication settings and setting information saved with the store/recall
function) are not initialized.

To initialize the settings excluding the date/time setting (display ON/OFF is initialized) to
their factory default conditions, turn ON the power while holding down the RESET key.
Release the RESET key after a beep is heard.

Auto Setup <For the setup procedure, see section 4.5>

This function automatically sets the voltage axis, time axis, trigger settings, and other
settings to suit the input signal. This is useful when the characteristics of the input signal
are unknown. However, the auto setup function may not work depending on the input
signal.

Preset <For the setup procedure, see section 5.7>

This function sets the V/div, input coupling, trigger level, and other settings to values that
are suitable for CMOS and ECL signals (or arbitrary settings). You can also
automatically set to the optimum values for the current probe 700937, 701930, 701931,
and 701932 (sold separately).
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2.8 Other Useful Functions

Printing Screen Images <For the setup procedure, see chapter 11>

Screen images can be printed on the built-in printer (option), USB printer, or network
printer (when the Ethernet interface option is installed).

Ethernet
(//E/ 5; ) Built-in printer
USB PERIPHERAL 1@2
Printer Printer

DL1700E

Saving and Loading Data from the Storage Medium
<For the setup procedure, see chapter 12>

The DL1700E allows various data to be stored to and loaded from the following storage
media.

» Floppy disk or PC card

» External USB storage (MO disk drive, hard disk drive, flash memory)

» Network drive (when the Ethernet interface option is installed)

Ethernet
E USB PERIPHERAL
USB device : :
0 =
Floppy disk or PC card DL1700E Network drives

| — =§go|

PC

Saving and Loading Setup Data, Waveform Data, and Snapshot Waveforms
<For the setup procedure, see sections 12.5 to 12.7>

The setup data, waveform data, and snapshot waveforms can be saved to or loaded
from a selected storage medium.

Saving Screen Image Data and Displaying the Thumbnails of the Stored Screen
Image Data <For the setup procedure, see sections 12.9 and 12.10>

The screen image data can be stored to a selected storage medium. The data can be
stored in TIFF, BMP, PostScript, PNG, and JPEG formats allowing the data to be pasted
onto a document created with a DTP application. In addition, the thumbnails (reduced
and simplified images) of the screen image data saved to the storage medium can be
displayed on the instrument screen. This feature is useful for checking the contents of
the stored screen image data.

IM 701730-01E
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2.8 Other Useful Functions

Saving Automated Measurement of Waveform Parameter Values <For the setup
procedure, see section 12.8>

You can save the automatically measured waveform parameter values to a storage
medium.

Operating the instrument Using a Free Software Program

The instrument can be controlled from a PC using Wirepuller, a free software program,
when connected via the GP-IB, USB, or Ethernet interface. The software program can be
downloaded from the following Web pages.

» English version http://www.yokogawa.com/tm/tm-softdownload.htm
» Japanese version http://www.yokogawa.co.jp/Measurement/F-SOFT/
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Chapter 3  Making Preparations for Measurements

3.1 Handling Precautions

Safety Precautions
If you are using this instrument for the first time, make sure to thoroughly read the safety
precautions given on page vi.

Do Not Remove the Case

Do not remove the instrument from the case. Some sections inside the instrument have
high voltages and are extremely dangerous. For internal inspection or adjustment,
contact your nearest YOKOGAWA representative.

Unplug If Abnormal Behavior Occurs

If you notice smoke or unusual odors coming from the instrument, immediately turn OFF
the power and unplug the power cord. If such an irregularity occurs, contact your
YOKOGAWA dealer.

Do Not Damage the Power Cord

Nothing should be placed on the power cord. The cord should be kept away from any
heat sources. When unplugging the power cord from the outlet, never pull by the cord
itself. Always hold and pull by the plug. If the power cord is damaged, contact your
dealer for replacement. Refer to page iii for the part number when placing an order.

General Handling Precautions
Do Not Place Objects on Top of the Instrument
Never place other instruments or objects containing water on top of the instrument,
otherwise a breakdown may occur.

Do Not Apply Shock to the Input Section
Vibration or shock to the input connectors or probes may turn into electrical noise and
enter the instrument via the signal lines.

Do Not Damage the LCD
Since the LCD screen is very vulnerable and can be easily scratched, do not allow any
sharp objects near it. Also it should not be exposed to vibrations and shocks.

Unplug during Extended Non-Use
Unplug the power cord from the outlet.
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3.1 Handling Precautions

When Carrying the Instrument
Remove the power cord and connecting cables. Always carry the instrument by the
handle on the top (as shown below), or carry it with both hands.

Cleaning

When cleaning the case or the operation panel, first remove the power cord from the AC
outlet. Then, wipe with a dry, soft, clean cloth. Do not use volatile chemicals since this
might cause discoloring and deformation.
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3.2

Installing the Instrument

Installation Conditions

Install the instrument in a place that meets the following conditions.

Flat, Even Surface

Install the instrument in the correct orientation on a stable, horizontal surface. The
recording quality of the built-in printer (optional) may be hindered when the instrument is
used in an unstable place.

Well-Ventilated Location

Ventilation holes are located on the bottom of the instrument. In addition, there are
exhaust holes for the cooling fan on the rear panel. To prevent internal overheating,
allow for enough space around the instrument (see the figure below) and do not block
the ventilation and exhaust holes. If a printer comes with your DL1700E, allow extra
space for operation and do not place objects on top of the printer.

Y272

10 cm or more

V.

5cm or
more

£8/8l=¥2
u© 5}
WA

A\

Ambient Temperature and Humidity
Ambient temperature: 5-40°C
Ambient humidity: 20 to 80% RH (when the printer is not used)  However, no
) ) } condensation
35 to 80% RH (when the printer is used) may be present
Note
» To ensure high measurement accuracy, operate the instrument in the 23 +2°C temperature
range and 55 +10% RH.
+ Condensation may occur if the instrument is moved to another place where the ambient
temperature is higher, or if the temperature changes rapidly. In such cases, allow the
instrument adjust to the new environment for at least an hour before using it.

IM 701730-01E
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3.2 Installing the Instrument

Do not install the instrument in the following places.

Installation Position

Place the instrument in a horizontal position or inclined position using the stand (see the
figure below). When using the stand, pull it forward until it locks. To retract it, push on the
inside and set the stand back to its original position. When placing the instrument on its
rear panel, use the rear panel stand.

Rubber Feet

.

.

.

In direct sunlight or near heat sources.

Where an excessive amount of soot, steam, dust, or corrosive gas is present.
Near strong magnetic field sources.

Near high voltage equipment or power lines.

Where the level of mechanical vibration is high.

On an unstable surface.

If the instrument is installed in a tilted position as shown in the figure above, rubber
stoppers can be attached to the feet to prevent the instrument from sliding. Four rubber
feet are included in the package.

3-4
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3.3 Connecting the Power Supply and Turning the
Power Switch ON and OFF

Before Connecting the Power
Make sure that you observe the following points before connecting the power. Failure to
do so may cause electric shock or damage to the instrument.

VAN

» Before connecting the power cord, ensure that the source voltage matches the
rated supply voltage of the instrument and that it is within the maximum rated
voltage of the provided power cord.

» Connect the power cord after checking that the power switch of the instrument is
turned OFF.

» To prevent the possibility of electric shock or fire, be sure to use the power cord
for the instrument that was supplied by YOKOGAWA.

» Make sure to perform protective earth grounding to prevent electric shock.
Connect the power cord to a three-prong power outlet with a protective earth
terminal.

» Do not use an extension cord without protective earth ground. Otherwise, the
protection function will be compromised.

+ Use an AC outlet that complies with the power cord provided and securely
connect the protective grounding. If such an AC outlet is unavailable and
protective grounding cannot be furnished, do not use the instrument.

Connecting the Power Cord

1.

Check that the main power switch and power switch are turned OFF (see next
page).

2. Connect the power cord plug to the power connector on the rear panel. Use the
power cord that came with the package.

3.  Connect the other end of the cord to an outlet that meets the conditions below. The
AC outlet must be of a three-prong type with a protective earth ground terminal.
The AC outlet must be of a three-prong type with a protective earth ground terminal.

Rated supply voltage 100 to 120 VAC/220 to 240 VAC

Permitted supply voltage range 90 to 132 VAC/198 to 264 VAC

Rated supply voltage frequency 50/60 Hz

Permitted supply voltage frequency range 48 t0 63 Hz

Maximum power consumption (when using the printer) 200 VA

*

The instrument can use a 100-V or a 200-V system for the power supply. Check that the voltage
supplied to the instrument is less than or equal to the maximum rated voltage of the provided
power cord (see page ii) before using it.

Main power switch
3-prong outlet

2 \'I

\/
Power cord

(included in the package)

IM 701730-01E
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3.3 Connecting the Power Supply and Turning the Power Switch ON and OFF

Turning the Main Power Switch ON and OFF
The main power switch is located in the right center of the rear panel. Press the switch
on the ON side to turn the power ON, and on the OFF side to turn the power OFF.

MAIN POWER
OFF
o

[—————
ON
|
=

Turning the Power Switch ON and OFF
Items to Be Checked before Turning ON the Power
» That the instrument is properly installed: 3.2 Installing the Instrument
» That the power cord is properly connected: Connecting the Power Cord (page 3-5)

Turning the Power Switch ON and OFF
The power switch is located in the lower left corner of the front panel. The power switch
is a push button. Press once to turn it “ON” and press again to turn it “OFF.”

Power Up Operation
Self-test and calibration start automatically when the power switch is turned ON. If the
check results are satisfactory, the normal waveform display screen will appear.

Note

» Allow at least ten seconds after turning OFF the main power switch and the power switch
before turning it ON again.

+ If self-test and calibration do not start when the power is turned ON, or if the normal waveform
display screen does not appear, turn OFF the main power switch and the power switch and
check the following points.

» That the power cord is plugged in properly.

« That the correct voltage is coming to the power outlet (see page 3-5).

+ That the power fuse has not blown -> See section 16.5.

If the instrument still fails to power up when the main power switch and the power switch is
turned ON after checking these points, contact your nearest YOKOGAWA dealer.
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3.3 Connecting the Power Supply and Turning the Power Switch ON and OFF

Warm Up and Calibration

» To ensure accurate measurements, allow the instrument to warm up for at least thirty
minutes after turning ON the power switch.
« After warm-up is complete, perform calibration (see section 4.6).

Power Down Operation

Current settings are stored immediately before the power is turned OFF or when the
power cord is unplugged. Therefore, the next time the power is turned ON, the
waveforms are displayed using the previous settings.

Note

A lithium battery is used to retain the setup parameters. When the lithium battery voltage falls
below a certain level, a message is displayed on the screen (see section 16.2) when the
power switch is turned ON. If this happens, you must quickly have the lithium battery
replaced. The user cannot replace the battery. Contact your nearest YOKOGAWA dealer.
For information regarding battery life, see section 16.6.

IM 701730-01E
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3.4 Connecting the Probe

Signal Input Terminal
Connect the probe (or other input cable such as the BNC cable) to any of the input
terminals (four terminals marked as CH1 to CH4 on the DL1735E/DL1740E/DL1740EL
or two terminals marked CH1 and CH2 on the DL1720E) at the bottom section of the
front panel. The input impedance is 1 MQ +1.0% and approximately 20 pF or 50 Q
1.0%.

A CAUTION

+ The maximum input voltage for 1-MQ input is 400 V (DC + ACpeak) or 282
Vrms when the frequency is 1 kHz or less. Applying a voltage exceeding either
of the two values can damage the input section. If the frequency is above 1 kHz,
damage may occur even when the voltage is below this value.

+ The maximum input voltage for 50-Q2 input is 5 Vrms or 10 Vpeak. Applying a
voltage exceeding either of the two values can damage the input section.

DL1735E/DL1740E/DL1740EL

C 1MQ/20pF< 400Vpk CATI A 50Q< 5Vrms,10Vpk

CH2

DL1720E
(iMi20pF< 400vpk CATI A\ 500< 5Vrms10Vpk )

Precautions to Be Taken When Connecting Cables

« When connecting a probe to the instrument for the first time, perform phase correction
of the probe as described in section 3.5, “Compensating the Probe (Phase
Correction).” Failure to do so will cause unstable gain across different frequencies,
thereby preventing correct measurement. Perform the phase correction on each
channel to which a probe is to be connected.

» Note that if the object being measured is directly connected to the instrument without
using a probe, correct measurements may not be possible due to loading effects. Use
caution when formatting a storage medium.
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3.4 Connecting the Probe

Probes

Specifications of the Probe (Model 700988) That Comes Standard (after Calibration)

Item Description Requirement
When attenuation is 10:1  When attenuation is 1:1

Input resistance/ 10 MQ 2%, approx. 14 pF 1 MQ 1.0%, approx. 150 pF When used on the

capacity instrument

Attenuation 10:1£3% _ When used on the
instrument

Frequency range DC to 400 MHz DC to 6 MHz When used on the
instrument

Rise time Within 900 ps Within 58 ns When used on the
instrument

Maximum input 600 V (DC + ACpeak) or * _

voltage 424 Vrms and frequencyis

100 kHz or less
Connector type BNC BNC _
Total length 1.5m 1.5m _

* When using the instrument with the attenuation set to 1:1, use the probe at a voltage less than or
equal to the maximum input voltage of the instrument.

Miniature Passive Probe (701941) Specifications after Probe Phase Correction
(On models with the /EX2 or the /EX4 option, 701941 passive probes are provided in
place of 700988 passive probes.)

Iltem Specifications Conditions

Input resistance/capacity 10 MQ +2% / approx. 10 pF When used on the DL1700E
Attenuation 10:1 3% When used on the DL1700E
Frequency range DC to 500 MHz When used on the DL1700E
Rise time Within 700 ps When used on the DL1700E
Maximum input voltage 400 Vrms* 500 kHz or less

For the maximum input voltage when 500
kHz is exceeded, see the manual that
comes with the probe.

Connector type BNC
Cable length 1.2m

* This probe complies with the following measurement categories of IEC 61010-031.
Measurement category | 400 Vrms (transient overvoltage: 1250 V)
Measurement category Il 300 Vrms

Precautions to Be Taken When Using Probes Other Than Those Provided with the

Instrument

» When measuring a signal containing frequency components near 500 MHz, use a
probe with a frequency range of 500 MHz or higher.

» Note that measured values cannot be displayed correctly when using a probe with an
attenuation other than 1:1, 10:1, 100:1, and 1000:1.

Setting the Probe Attenuation

Follow the procedures given in section 5.5 and set the attenuation/current-to-voltage
conversion ratio of the instrument according to the probe attenuation/current-to-voltage
conversion ratio. Correct measured values can be displayed only if the setting is correct.

When Using the FET Probe, Current Probe, or Differential Probe

VAN

When using FET probes (700939), current probes (700937, 701930, 701931, 701932, or

701933), or differential probes (701920 or 701922) made by YOKOGAWA, use the

probe power supply on the rear panel of the instrument.

. ___________________________________________________________________________________________________|
CAUTION

Do not use the probe power supply terminals on the rear panel of the instrument
for purposes other than supplying power to the FET probe (700939), current
probes (700937, 701930, 701931, 701932, or 701933), or differential probes
(701920, or 701922). Doing so may damage the instrument or the device
connected to them.

e ——————E—EEE—EEE—E—————E—————————————————e
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3.4 Connecting the Probe

When Using the FET Probe, Current Probe, or Differential Probe

When connecting FET probes (700939), current probes (700937, 701930, 701931,
701932, or 701933), or differential probes (701920 or 701922) to the probe power supply
terminal on the rear panel, make sure that the current does not exceed the range shown
below. Otherwise, the instrument operation may become unstable due to the activation
of the excessive current protection circuit of the power supply.

DL1735E/DL1740E/
DL1740EL DL1720E

Given terminals A through D

(Consumption current of A) +
(consumption current of B) <400 mA

(Consumption current of C) +
(consumption current of D) < 400 mA

(Total consumption current of

A through D) < 600 mA

When using the current probe (700937, 701930, 701931, 701932, or 701933), the
number of probes that can be used is limited by the current generated by the device
under measurement (current measured by the current probe). The characteristics of the
measured current versus the current consumption of an active probe that can be
connected to the instrument are shown below.

Current probe (700937) Current probe (701930)
250 400
< 200 < 200
|§|150 ‘g' -
c ] - c 200 = .
© 100 ——F= =1 Positive o —-r- Positive
B 50 —a-" current S 100 o current
£ £ = 1
3 0 3 0
g ! 2 =< !
6 % . Negative g -100 N S Negative
Sa00 == — current - Sheo current
c € -200
©-150 o
5.200 5 -300 (>
o o
-250 -400
-15 -10 -5 0 5 10 15 -150 -100 -50 0 50 100 150
Measured current [A] DC Measured current [A] DC
- - - = AC (f=50 Hz) - - - = AC (f=50 Hz)
Current probe (701931) Current probe (701932/701933)
500 600 -
400 500
T g o
E % ks £ 300f
200 = 3 B .
_5 1~ Positive ,§ 200 ¢ == Positive
B 100 ~ current B 100 ===" current
£ t £ g - t
> 0 > 0 .
@ = 2 << o }
g -100 = < Negative S 100 << Negative
£ 00 e ~< current £ 200k =~ current
S - 5 00k
o o 400
-400 L~ -500 -
500 -600 E
500 -400 -300 -200 -100 100 200 300 400 500 -30 -20 -10 0 10 20 30
Measured current [A] DC Measured current [A] DC
- - - = AC (f=50 Hz) - - - = AC (f=50 Hz)

Calculate the consumption current of the FET probe (700939) and the differential probe
(701920 or 701921) at 125 mA maximum for both positive and negative polarities.
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3.5 Compensating the Probe (Phase Correction)

& CAUTION

Do not apply external voltage to the probe compensation signal output terminal.
Doing so can damage the internal circuits.

Procedure
1. Turn ON the power switch.
2.  Connect the probe to the input terminal to which the signal is to be applied.
3.  Connect the tip of the probe to the probe compensation signal output terminal and
the ground wire to the functional ground terminal.
4.  Perform auto setup according to the procedures given in section 4.5.
5. Insert a flat-head screwdriver to the phase correction hole and turn the variable
capacitor to make the displayed waveform a correct rectangular wave.
Phase correction hole
Probe compensation signal
output terminal
Functional ground terminal
Explanation

Necessity of Phase Correction of the Probe

When using the oscilloscope with a probe, the probe phase must be corrected by
adjusting the variable capacitor inside the probe so that the gain is constant relative to
the frequency. Measurements will not be accurate unless this adjustment is made,
therefore you should make sure to perform this phase correction when using the probe
for the first time.

The input capacitance differs depending on the oscilloscope. It can also vary slightly
from channel to channel, even on the same oscilloscope. Even if the phase has been
previously corrected, you must perform the correction again if you move the probe to a
new oscilloscope or a different channel.

Probe Compensation Signal

The probe compensation signal output terminal outputs the following rectangular wave
signal.

Frequency: Approximately 1 kHz

Amplitude: Approximately 1 V

IM 701730-01E 3-11
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3.5 Compensating the Probe (Phase Correction)

Differences in the Waveform due to the Phase Correction of the Probe

Correct waveform Over compensated Under compensated
(the gain in the high (the gain in the high
frequency region is up) frequency region is low)
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3.6 Setting the Date and Time

Procedure

=0

(measure] cursor) (Fil

misc Ja

Wo-Go| maTH )

X-Y MEI

( serup IDISPLAY) COP'VIIMAGE SAVE )0—|

IENG"

|

o
2

PRESET

o
2
~

vsDIv

®

O
O

2
=

SEARCH O—TRIG'D
ZOOM a =}
SIMPLE | ENHANCED)

TIME DIV

“PHASE

ACTION __DELAY

W

START/STOP

RESET

/
)
o8

+ To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

T
&
h]

SELECT,

keyboard or a USB mouse, see section 4.3.

e
o,

—

Displaying the Date/Time Setup Dialog Box

1. Press the MISC key.
2.  Press the System Config soft key. The System Cnfg menu appears.
MISC,
Aalihratiu AHemnte ANetunrk |ASUStEN I ueruieul Mext |
Control config s2)
3.

Press the Date/Time soft key. The Date/Time setup dialog box appears.

Bysten Cnf:

MISC

OFfset

sjuswaainseay 4o} suoneledaid bunjep ﬂ

T [gger
Gate
OFF

Date Time | | Cancel

F| oM

LG Fessage
Language | Language
ENG JPN

Turning the Date/Time Display ON and OFF
4.  Use jog shuttle & SELECT to set Display to ON or OFF.

Tick souy 'A

OFF

Selecting the Date/Time Setting Method
5. Use jog shuttle & SELECT to set the Type to Manual or SNTP.

Date Time,

Display OFF, PH]

Tupe anuai

__SNTP,

Turning the Date/Time display ON and OFF
Selecting the Manual or SNTP method for the

Date Year
Honth [ 4 ]
Hinute

secona

Set

Day

Time Hour

Date/Time display settings.
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3.6 Setting the Date and Time

Explanation

* When Selecting Manual (Manually Enter the Date and Time)

6 Use jog shuttle & SELECT to set the Year.

7. Likewise, set the Month, Day, Hour, Minute, and Second.

8 Turn the jog shuttle to move the cursor to Set and press SELECT. Press SELECT
to confirm the Date/Time setting.

Date Time,
Display [ OFF__PN 1
Type
late vear —[Z664 3 Set the year, month, date,
Month [ 4} hours, minutes, and seconds.
nay 12}
Tine Howr [18_F——r
Minute [ 40}
Secomd [ 46}
Set Confirm the entered date.

When Selecting SNTP (Use the NTP Server or SNTP Server to Set the Date/Time)

6. Use jog shuttle & SELECT to set the Time Hour of Time Difference from GMT in

the range of -12 to 13.

Likewise, set the Minute of Time Difference From GMT in the range of 0 to 59.

Turn the jog shuttle to move the cursor to Set and press SELECT.
If the instrument is connected to the network and the NTP server or SNTP server is
already specified, pressing SELECT will make the instrument retrieve the date/time
information from the NTP server or SNTP server and automatically set the current date/
time by calculating the specified time difference from GMT. If the time information cannot
be retrieved such as due to an incorrect assignment of the SNTP server, an error
message is displayed.

® N

Date Time,

Display

Type T

Time Difference From GHMT

Tine Hour  [79_ | Set the time difference from GMT
minute [0_} (Greenwich Mean Time).

Confirm the specified time difference from GMT
(Greenwich Mean Time).

Set

Date (Year/Month/Date)
Set the year, month and day. The selectable range of years is 1999 to 2079.

Time (Hour/Minute/Second)
Set the time using a 24-hour clock.

Automatically Setting the Date/Time Using the NTP Server or SNTP Server

On models with the Ethernet interface installed, the instrument can behave as an SNTP
client to retrieve data/time information from a specified NTP server or SNTP server on
the Internet and automatically set the date/time. After retrieving the current date/time
information, the date/time information is retrieved every time the power to the instrument
is turned ON.

For the procedure of specifying the SNTP server, see section 13.8, “Setting the Time
Difference from GMT (Greenwich Mean Time).”

The time difference from GMT that you specify here is synchronized to the Time
difference From GMT setting in section 13.8, “Setting the Time Difference from GMT.”

Note
+ The date/time setting is backed up with the lithium battery when the power is turned OFF.
» Leap years are supported.
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Chapter 4 Common Operations

4.1 Operations and Functions of Keys and the Jog

Shuttle

Basic Key Operations
Displaying the Setup Menu of the Panel Keys

1.
2.

'@ Record Hode [ Count nterleave Repetitive | Time Base
Length
10k Normal Inf inite oN | DFF] on Ext
Il Il Il Il

Press the desired panel operation key. The setup menu appears.
Press the soft key corresponding to the desired setup menu item.

Al_—— Setup menu

A:

C:

D:

|
D
C (T or[@)
When controlled by the jog shuttle, [E changes to [@ .
B
A (Trord)
When controlled by the jog shuttle, £ changes to &@.

Press the corresponding soft key to set the item under jog shuttle control.
Turn the jog shuttle to change the setting. Press RESET to set the item back to the initial setting.

Press the corresponding soft key to display the selection menu.
Press the soft key corresponding to a selection to make the selection.

Press the corresponding soft key to set the item under jog shuttle control.
Turn the jog shuttle to set the value. Press the arrow keys to change the selected digit.
You can directly enter the value from a USB keyboard.

Press the corresponding soft key to switch the selected item.

Tk

B| Pattern Width To Page Z

k>

[
System veryiey
Conf iy

MISC, [{Page (1-Z))
Next
1s2)
1 1 i ]

E F

: Appears when there are two pages of the setup menu.

Press the corresponding soft key to display page 2/2 (2 of 2) of the setup menu.
The name changes to “Back (2/2).” To return to page 1/2 (1 of 2),
press the corresponding soft key again.

: Appears when the soft key selections span over multiple pages.

Press the corresponding soft key or the right arrow key to display the next page of the menu.
For example, if there are two pages, the pages advance in the following order:
page 1, page 2, page 1, page 2, and so on.

Displaying the Setup Menu Marked in Purple above or below the Panel Keys

In

the explanations in this manual, SHIFT + panel key name (purple text) refers to the

following operation.

1.

Press the SHIFT key. The green indicator above SHIFT illuminates to indicate the
shifted state. The setup menu marked in purple above or below the panel keys can
be selected.

Press the panel key corresponding to the setup menu you wish to display.

IM 701730-01E
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4.1 Operations and Functions of Keys and the Jog Shuttle

Operations on the Setup Dialog Box
In the explanations in this manual, jog shuttle & SELECT refers to the following
operation.
1. Open the setup dialog box using basic key operations or other means.
2. Turn the jog shuttle to move the cursor to the item you wish to set.
3. Press SELECT.
The behavior that results when you press SELECT varies depending on the item
as described below.
* When selecting a medium, directory, or file name on the File List window, you operate the
jog shuttle to move the cursor and select using the SELECT key. This operation is also
referred to as jog shuttle & SELECT.

Setup Dialog Box
Turn the jog shuttle to move the cursor to the item you wish to set.

L M1 Setup 3 CHT 10:1
20.0 Usdiv
source1 —G . Fuil
CHZ 10:1
Operation 0.500 Usdiv
DC  Full
Sourcez CHZ,
Scale [irta] _Hanwa ]
Center 0.DOOOE+00, —H
Sensitivity 5.0000E+01_]
unit — —
e | llmﬂ“”mﬂﬂﬂ”ﬂﬂﬂﬂmﬂmmﬂﬂﬂﬂﬂﬂm
TV CH1
Auto
Y1 —43.333E+0
Y2 44.167E+01 TEST
Ay 87.560E+00 sg. gs HATH

FT Dispiay [l Setup | M1 Label
DFF] oM c1+c2 Math1

0.0
Z Display [aFZ Setup | N2 Label

o | cawce Hathz

When Source1 is selected (G)

Hi Setup,

When Center is selected (H)

H1 Setup,

sourcel Sourcel

Operation Operation

Source2 Selection SourceZ

scale menu Scale [Juto[ _Hanuai]
Center Center — Value entry box
Sensitivity Sensitivity

unit o — unit o —

Smoothing CPFE O] Snoothing L PFF___OH_]

G: Press SELECT to display the selection menu.
Turn the jog shuttle to move the cursor to the item you wish to set.
Press SELECT to confirm the selection.

H: Press the SELECT key to display the value entry box.
Turn the jog shuttle to set the value. Press the arrow keys to change the selected digit.
You can directly enter the value from a USB keyboard.
Press RESET to set the item back to the initial setting.

I: Press the SELECT key to switch the selected item.

Clearing the Setup Menu and Setup Dialog Box Displays

Press ESC. The setup menu or the dialog box shown on top is cleared from the screen.

Note
+ In the procedural explanations in this manual, the operation of clearing the setup menu or
setup dialog box may not be given.
+ If the setup menu is cleared when the automated measurement values of waveform
parameters or cursor measurement values are displayed in the waveform display area, these
measured values are displayed at the display position of the setup menu.

4-2
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4.2 Entering Values and Strings

Entering Values

Entering Values Directly Using the Dedicated Knobs
The dedicated knobs indicated below can be turned to directly enter values.

« V/DIV knob
« TIME/DIV knob

=0,

\©00

@ |cursor) (FiLe | misc Jeomo-cd| math) .
XV MENU MENU Tprase ( ACQ | START/STOP
(seTup [oispLav)(copy]maGe save)n
[ E— 1 v—D) L
D ) | ;
iy
vsoIv TIME DIV
o ACTION _DELAY
(ooe | rosmar)
e
V/DIV TIME/DIV

Entering Values Using the Jog Shuttle
After selecting the setup item using the soft key, use the jog shuttle to change the value

(in the explanations in this manua

I, this operation may be indicated as jog shuttle &

SELECT. The outer shuttle ring can be used to step through the values in large

increments. On some items, the a
the selected digit.

rrow keys below the jog shuttle can be used to change

Resets the value to the initial value.

=0,

N¥4efe!

(seTup [oispLav)(copy] mace save)o

(measure] cursor) (FiLE | misc Jaono-ad| maTH ) .
X-Y___MENU _MENU “pHASE ( ACQ

Jog shuttle
Decreases the value.

il ..PRESET .e:l I' o 8
o(ceH2 W
u 7o ey acrion_pELay Increases the value.
ZED o) %@
V
Arrow keys: Changes the current digit.
Shuttle ring

/T
Display ‘ W sition | CoupTing Probe  |i@ OFfset
OFF E 0.00div DC1M 10:1 0.000kV

THL 7o

Banduidth
Next
Full ar2)

Mark indicating that the jog shuttle can be used to set the value

Note

The items that can be changed
RESET key is pressed.

using the jog shuttle are reset to their default values when the
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4.2 Entering Values and Strings

Entering Strings

2004/04/13 16:27:
Stopped
CHY

The keyboard displayed on the screen is used to enter character strings such as file
names and comments. The jog shuttle, SELECT key, and arrow keys are used to
operate the keyboard to enter the character strings.

Operating the Keyboard

1.

Turn the jog shuttle to move the cursor to the character to be entered. You can also
press the soft keys corresponding to A and ¥ to move the cursor vertically.

2.  Press the SELECT key to enter the character.
If a character string has already been entered, move the cursor to the position in
the string at which you want to enter a character.

3. Repeat steps 1 and 2 to enter all the characters in the string.

4. Selecting ENT on the keyboard and pressing SELECT confirms the string and the

keyboard disappears. You can also press the ENT soft key to confirm the string
and clear the keyboard. At the same time, the confirmed string is temporarily
stored.

If you wish to clear the entire string that you have entered, press RESET before
confirming the string.

Keyboard for entering capital letters: toggle using the CAPS soft key.

16,

13
2

Input character string
INSERT indicator
—

2005rs S0t Moves the cursor upward.

T IR

< Maing 1| 3> CH1 16:1
20.0 UAdiv
DC_ Full
CHZ 10:1
0.500 Udiv
OC  Full

: Moves the cursor downward.
C:

Switches between uppercase and

0, 00E+ 00

lowercase and a portion of the symbols.

= INSERT

D: Deletes the character before the entry position.

Zut

£l N E I
Lile[ 1l

E: Switches the insert/overwrite mode.
When in insert mode, the INSERT indicator

;M] LMJ N B 1 on the keyboard illuminates in red.
5o v
st F: Recalls the temporary stored string.
= = See “Recall” described later.
a v CAPS BS INS K9] ENT
e ey
| | | | | | G: Confirms the displayed characters.
A B C D E F G

Keyboard for entering lowercase letters: toggle using the CAPS soft key.

| TEST |

Temporary Storage of Character Strings
Up to eight confirmed strings are automatically stored. When the number of confirmed
strings exceeds 8, the strings are deleted in order starting from the oldest string.

For items with a string set as a default value such as channel labels, up to eight strings
including the initial string can be temporarily stored. Even when the number of confirmed

string exceeds 8, the default string is not cleared. The oldest of the seven confirmed
strings excluding the default string is deleted.
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4.2 Entering Values and Strings

Recalling

(Note

that the unconfirmed string that is displayed in the entry box of the keyboard is

overwritten when a string is recalled using the procedure in step 1 below.)

1.

Keys

Every time the ¥) soft key is pressed, strings that are temporarily stored appear in
order from the newest string in the input box of the keyboard. When the eight
strings that are temporarily stored are displayed, the newest string is displayed
again.

You can also edit the recalled string by performing steps 1 to 4 of “Entering Strings”
described above. When the string is confirmed, it is temporarily stored as a new
string.

Other Than the Character Keys

DEL

Deletes the character at the cursor.

INS

Switches the insert/overwrite mode. When in insert mode, the INSERT indicator on the
keyboard illuminates in red.

SPAC

E Enters a space.

ENT

Confirms the displayed characters.

CAPS

Switches between uppercase and lowercase. Also switches a portion of the characters
assigned to the keyboard.

Number of Characters and Types That Can Be Used in the Settings

Number of Characters Characters That Can Be Used

Date/Time Specified number 0to9(/:)

File name 1 to 14 characters 0t09,At0Z,%, _, (,), -
Comments for screen images 0 to 20 characters All characters (including spaces)
Comments for files 0 to 25 characters All characters (including spaces)
Comments for e-mails 0 to 30 characters All ASCII characters on the keyboard

(including spaces)

E-mail address 0 to forty characters  All ASCII characters on the keyboard

(including spaces)

User name and login name 0 to 15 characters All ASCII characters on the keyboard

(including spaces)

Password 0 to 15 characters All ASCII characters on the keyboard

(including spaces)

Note

Multiple @ characters cannot be entered consecutively.

File names are not case-sensitive. Comments are case-sensitive. In addition, the following file
names cannot be used due to limitations of MS-DOS.

AAUX, CON, PRN, NUL, CLOCK, COM1 to COMS, and LPT1 to LPT9

IM 701730-01E
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4.3 Operating the instrument Using a USB
Keyboard or a USB Mouse

Operations Using a USB Keyboard
You can connect a USB keyboard for entering file names, comments, and other
information. In addition, the functions of each key on the front panel of the instrument are
assigned to the keys on the keyboard (see appendix 5). Thus, the keyboard can be used
to carry out operations that are the same as the key operations on the instrument.

Keyboards That Can Be Used

Keyboards that can be used depend on the USB keyboard language that you selected in
section 15.2 (English or Japanese). The following keyboards that conform to USB
Human Interface Devices (HID) Class Version 1.1 can be used.

* When the USB keyboard language is English: 104 keyboard and 89 keyboard

» When the USB keyboard language is Japanese: 109 keyboard and 89 keyboard
The default setting is the language specified by the message language selection (see
section 15.1). To use a Japanese keyboard, change the USB keyboard language
according to the procedures given in section 15.2.

Note
« Connect only the keyboards that are allowed.
» The operation of USB keyboards connected to a USB hub or those that have mouse
connectors is not guaranteed.
» For USB keyboards that have been tested for compatibility, contact your nearest
YOKOGAWA dealer.

USB PERIPHERAL Connector
Connect the USB keyboard to the USB PERIPHERAL connector on the rear panel.
There are two USB PERIPHERAL connectors (ports).

1234
| I -
— Port 1
(== Fen
Pin No. Signal Name
1 VBUS: +5V
2 D-: —Data
3 D+: +Data
4 GND: Ground

Connection Procedure

When connecting a USB keyboard, directly connect the keyboard to the instrument using
a USB cable as shown below. You can connect the USB cable regardless of whether the
power to the instrument is ON or OFF (supports hot-plugging). Connect the type A
connector of the USB cable to the instrument; connect the type B connector to the
keyboard. When the power switch is ON, the keyboard is detected and enabled
approximately six seconds after it is connected.

_—

USB PERIPHERAL @

]||[C

]||C oo
J||C OO ©
1| |C

]J|C

=
— 8181282
USB keyboard M

DL1700E

(==
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4.3 Operating the instrument Using a USB Keyboard or a USB Mouse

Note

» Connect the keyboard directly without going through a USB hub.

» Do not connect multiple keyboards. Only one keyboard, one mouse, and one printer can be
connected.

* Holding down a key on the keyboard does not enter the character or value repeatedly.

» Do not connect and disconnect multiple USB devices successively. Allow at least ten seconds
between the connection and disconnection of a USB device and the connection and
disconnection of the next USB device.

» Do not disconnect the USB cable after the power is turned ON until key operation becomes
possible (approximately 20 to 30 s).

Confirming the Type of Keyboard That Is Connected
To determine the type of keyboard that is connected to the instrument, follow the
procedure given in section 15.2.

Entering File Names, Comments, and Other ltems

When a keyboard is displayed on the screen, you can enter the file name, comment, and
other items using a USB keyboard. The character that is entered through each key of the
USB keyboard varies depending on the keyboard type. For details, see appendix 5.

Executing Functions Corresponding to the Front Panel Keys of the Instrument
The functions corresponding to the front panel keys of the instrument are assigned to the
keys on the USB keyboard. By pressing the keys on the keyboard, you can operate the
instrument in a similar fashion. The assignment of functions varies depending on the
keyboard type. For details, see appendix 5.

Entering Values from a USB Keyboard

You can enter values from a USB keyboard for items with the [@ or [& icon.
Value entered from the keyboard
P,

Auto
5.0V

TEST
CHL ©\y
|

WIW' Bandwidt!
I Next |
10:1 0.666kV Full 1r2)
Press the corresponding soft key to enter a numerical

value using the USB keyboard
Press the Enter key to enter the value and display it on screen.

Entering Values with Prefix Units

If a prefix unit is shown as in “Offset” in the above example (“k” of “kV”), you can enter
not only the value but also the prefix unit from the USB keyboard.

The items for which you can enter prefix units are voltage (V), time (seconds: s), and
current (A).

¢ Entry Example
» Entering 1 for the Offset in the example above is equivalent to entering 1 V, and
the screen displays 1000 mV or 1.0 V.
» Entering 1, 0, m for the Offset is equivalent to entering 10 mV. The screen displays
10 mV, 0.01 V, and so on. In this case, the setting takes effect from the point at
which the prefix units are entered, so you do not have to press the Enter key.

Input Key Prefix Unit
K ork 10° (kilo)
m 1073 (mili)
Uoru 1078 (micro)
Norn 107° (nano)
Porp 107"2 (pico)
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4.3 Operating the instrument Using a USB Keyboard or a USB Mouse

Operations Using a USB Mouse

You can use a USB mouse to operate the instrument as you would using the front panel
keys. In addition, you can point to a desired item on a menu and click the item. This is
analogous to pressing a soft key corresponding to a menu and pressing the SELECT
key.

USB PERIPHERAL Connector
The USB mouse is connected to the USB PERIPHERAL connector on the rear panel of
the instrument. For details on the USB PERIPHERAL connector, see page 4-6.

Compatible USB Mouse
A USB wheel mouse conforming to USB HID Class Version 1.1 can be used.

Note
» For USB mouse devices that have been tested for compatibility, contact your nearest
YOKOGAWA dealer.
» Some items cannot be specified when using a mouse without a wheel.

Connection Procedure

When connecting a USB mouse, directly connect the mouse to the USB PERIPHERIAL
connector on the rear panel (see page 4-6). You can connect/disconnect the USB mouse
connector regardless of the power ON/OFF state of the instrument (supports hot-
plugging). When the power switch is turned ON, the mouse is detected approximately six
seconds after it is connected, and a pointer (} ) is displayed.

USB PERIPHERAL

D
—

USB Mouse

DL1700E

Note

There are two USB PERIPHERAL connectors on the instrument. However, do not connect
mouse devices to both connectors at the same time.

Confirming the Type of USB Mouse That Is Connected
The procedure for confirming the type of USB mouse that is connected to the instrument
is the same as the procedure for confirming the type of USB keyboard. See section 15.2.

4-8
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4.3 Operating the instrument Using a USB Keyboard or a USB Mouse

USB Mouse Operation

e Operations Similar to the Front Panel Keys (Top Menu)
Displaying the Top Menu
Right-click on the screen. The front panel key names on the instrument are displayed
as the top menu.
Selecting Items on the Top Menu
Click the item you wish to select. The setup menu corresponding to the selected item
is displayed on the right side of the screen. The top menu is cleared from the screen.
Pointing to items with a sub menu (items with a > mark displayed to their right)
displays the sub menu. As with the top menu, click the item you wish to select and
left-click the item.

Top menu
Right-click to display the top menu
— Sub menu
Items that have layers under the top
Pointer menu are displayed as sub menus
2004,05/20 15:15:21 frox | Normal
Stopped 4674 q 1MS/s 1msAliv
. . . B | . . e e CH1 10:1
Ay 50.0 Usdiv
1 TRIGGER k > SIMPLE IC  Full
= CHANNEL > ENHANCED CHZ 10:1
PRESET MODE 56.0 Usdiv
DISPLAY POSITION nc Full
200M ACTION e CH3 10:1
x-Y DELAY 50.0 Usdiv
MEASURE DC  Full
3 CURSOR CHd 10:1
MATH 56.0 Usdiv
PHASE nc Full
HISTORY
SEARCH
GDAND-GD
3 HISC
SETUP
FILE
COPY-MENU . e P e Edge CH1 £
IMAGE-MENU Auto
START-STOP 0.0V
IMAGE SAVE
SNAPSHOT
CLEAR TRACE

¥

The setup menu appears.

[_DISPLAY.

Format Interpol | Graticule Scale Trace ccunulate
Value Label Next
Dual sine Ay [ E|orr P JorF PN OFF 1-2)

Note

» The following key names do not appear on the top menu.
ESC, RESET, SELECT, HELP, and arrow keys

» The top menu also displays characters that are marked in purple above the panel keys.

» The TRIGGER sub menu contains the following TRIGGER group panel key names.
MODE, SIMPLE/ENHANCED, POSITION, ACTION, and DELAY

» To display the COPY menu or the IMAGE SAVE menu, select COPY-MENU or IMAGE-
MENU, respectively. To execute the COPY or IMAGE SAVE operation, select COPY or
IMAGE SAVE, respectively.

IM 701730-01E
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4.3 Operating the instrument Using a USB Keyboard or a USB Mouse

¢ Setup Menu Operation (Similar to the Soft Key Operation)

Selecting an Iltem on the Setup Menu

Left-click the item you wish to select on the setup menu.

If another menu appears when you select an item, move the pointer to the new menu
displaying the item you wish to select and left-click the item.

If an item such as ON or OFF appears when you select an item, move the pointer to
the new frame and left-click within the frame to switch the selected item.

For menus in which items are selected using jog shuttle & SELECT (see page 4-3),
left-click the desired item. Left-click again to confirm the new setting and close the
selection dialog box. You can turn the mouse wheel to select scrollable items.
Left-click within the frame to show the selection menu.

Point to the item you wish to select and left-click the item to confirm the selection.

Left-click within this frame to switch the
selected item for each click.

J’ DTSPLAY.
Fornat terpol | (Gfaticule ||| Scale Trace Jpccunuiate

Value Label Next
Dualk Sine ) 0 E| rr N |orr pH OFF 12)

Selection items

Clearing the Menu
Left-click an area outside the menu.

Setting Values

For menu items with a [@ or [& icon, the numeric value can be entered as follows:

+ To select a menu item with a [@ or [ icon, left-click the center of the menu item. If
there are two setup items in a single menu item, you can repetitively left-click to
select either item.

» Turn the mouse wheel downward to increase the value.

» Turn the mouse wheel upward to decrease the value.

» To change the selected digit, move the pointer to the left or right of the value. The
pointer changes to % or {&. Left-click to the left or right of the value. If you point to
the left of the value and left-click, the current digit moves to the left; if you point to
the right of the value and left-click, the current digit moves to the right. The current
digit moves one digit at a time for each left-click.

» To restore a value’s default setting, right-click on the value’s menu item.

L T\
Display ositig) Coupling Probe @ Offset [ Bandwidth
I Next I
OFF @ . 00, DC1HR 10:1 0.000kV Full -2y

Moving the pointer in this menu causes the pointer shape to change.
Left-click to move the current digit.
Right-click on the menu parameter to reset the value to default.

4-10
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4.3 Operating the instrument Using a USB Keyboard or a USB Mouse

Selecting Toggle Box Items on the Dialog Box

Left-click the item you wish to select. The item is selected. Click the selected item
again to deselect it.
To close the dialog box, point to an area outside the dialog box and left-click.

Tien Setup,

@ p-p
Max
Min
Aug
Rms
Sdev
High
(©) Low
+0Shot

@ -0Shot

@ Freq
(©) Period

@ Fall
@ +Width
@ -Width
@ Duty
(@) Burstl
(@) BurstZ

(@ Pulse

(@ AugFreq
(©) AvgPeriod

@ Int2TY
@ Intixy
@ Int2xyY

[CATT Clear,

Copy To AIT Trace_]|

Note

— Left-click the item you wish to select.

To close an error dialog box, left- or right-click or turn the mouse wheel without moving the
mouse.

Selecting a File, Directory, or Disk Drive on the File List Window

Left-click a file, directory, or disk drive name to select it.

Turn the mouse wheel to scroll through the file list.

To cancel the selection, point to an area outside the file list window and left-click. The
selection is cancelled, and the file list window closes.

File List

[Path - 10

[_Space 0 byte

File Name,

Size,

Date, Attr,

[FD

1
([NetWork 1 E

1— Scroll bar

\d

Move the pointer to the file, directory, or
storage medium you wish to select and left-click.
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4.3 Operating the instrument Using a USB Keyboard or a USB Mouse

e Setting the V/div and T/div

Setting the V/div

When the waveform of a channel measuring a voltage is displayed, point near the V/
div value displayed at the bottom of the screen. The pointer changes to “%.
Left-click on the V/div value of the channel you wish to set. The target V/div value is
enclosed in a box and selected.

Turning the mouse wheel upward increases the V/div value; turning it downward
decreases the V/div value.

Setting the T/div

Point near the T/div value displayed at the upper right corner of the screen. The
pointer changes to “@. Turning the mouse wheel upward increases the T/div value;
turning it downward decreases the T/div value.

Moving the pointer to the position indicated below changes the pointer display (R).
You can change the V/div or T/div setting by turning the wheel in this condition.

20040414 10:18:45 |——=or————n1ox( MNormal
Stopped 536 q SMS/s ZOBHsAiv
CH: o0 <C Mairf L0k 3>
CH3 10:1
0.500 Usdiv
OC  Full

Edge CH3 £
Auto
0.355 U

TEST
[-1000. 0uz CH3

1000, 0us
Display |@Position | Coupling Probe |5 Offset [ Banduidth

Next
OFF [N | .00 ICiMe: 10:1 0.000 V] Full I (1/2)|
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4.4

Initializing Settings

Procedure

cursor) ((FILE_| misC |conoGd| math ) RESET SELECT
Y MENU _WENU PHASE Aca START/STOP
(serup [oipLav)(cory IIMAGE SAVE )

VERTICAL
ARCH D——TRB D
CD (e
PRESE T Zoom
c,, 2 SlMPLE ENHANCED
vsDIvV TIME 7DIV

AcnnN DELAY

= G

Y

14

Executing Initialization
1. Press SETUP.

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

2.  Press the Initialize soft key. Initialization executes.

2004,04,14 10: 44 43 DED]M{ Normal
Stnppeﬂ

5HMS/S 200HsAliv

T Tainf 10k 37

CH3 10:1
0.500 Udiv
Full

Edge CH3 §
Auto
0.355 V

TEST
SE’D_IP ]

Cancels initialization

Canceling Initialization

Store Undo
Recall Initial
—ize.

Executes initialization

Undu
Auto
_Setup

3.  Press the Undo Initialize soft key. The settings return to the conditions that existed

immediately before initialization.

Note

When you turn OFF the power switch, the settings that existed immediately before
initialization are cleared. Therefore, the “Undo Initialize” operation is not possible in this case.

IM 701730-01E
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4.4 Initializing Settings

Explanation

Values set using keys can be restored to their original conditions upon shipment from the
factory. This is useful when you wish to clear previous settings or start measurement
from scratch.

Initialization

Initialization refers to the act of restoring the factory default conditions.

For a description of the conditions of the instrument upon shipment from the factory, see
appendix 4, “List of Default Settings.”

Settings That Cannot Be Initialized

» Date/Time settings

« Communication related settings

» Setup data that has been stored using the store/recall function
» English/Japanese language setting

» USB keyboard language

Canceling Initialization
If you initialize the settings by mistake, you can press the Undo Initialize soft key to
return to the conditions that existed before the initialization.

Initializing All the Settings

When the power is turned ON while holding down the RESET key, all settings excluding
the date/time setting (display ON/OFF is initialized) are initialized to the factory defaults.
Setup data that has been stored using the store/recall function is also initialized. If you
initialize the instrument in this fashion, the settings cannot be set back to their original
condition.
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4.5 Executing Auto Setup

Procedure

SNAT HELP
00

/

CLEAR
TRACE
(=) O/

0

vsDIv

=]

el cursor) (FiLE | misc Jeomo-Go| math)
NXY

MENU __MENU

( Ger oy o] mace sayo—(emer)

PHASE

SEARCH

TIME/DIV

START/STOP

!

a

TRIG'D

[ENHANCED)

RESET SELECT)

€D
€D,
o(e)

O

ACTION __DELAY.

O

N

L‘E:\

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Executing Auto Setup
1.  Press SETUP.

2.  Press the Auto Setup soft key. Auto setup executes.
When auto setup is executed, waveform acquisition starts automatically.

Before Auto setup

2004,04/14 13:49:41 [=—==t———————yronc_NOrMal
Stopped 538 1 S0OMS/s 2wy
<RI T0E 35 - - - AT 16:1
: Z.00 Vadiv
™ Full
- e e e e CHZ 10:1
2.00 VAdiv
IC  Full
CH3 10:1
Z.00 Vadiv
DG Full
CH4 10:1
2.00 VAdiv
IC  Full
SPI Bus
N Auto
p
et S P
[ — Executes auto setup
z [
Initial Auto Store Undo Undo
—ize setup Recall || mitial Auto
—ize. —Setup.
After auto setup '
2004,04/14 13:40:52 [=———r———————"nv _ Normal
91 1 500MS /S Z00nsAiv

Stopped

SE MIneLE 7,

Eet

CH1 10:1
1.00 Usdiv

1.00 Vdiv
DG Full

IC  Full
b CH4 10:1

1.00 Vdiv

DC  Full

CH3 10:1
1.00 Usdiv

..... Edge CH4 §
..... auto

iﬁ NS r

[
Initial Auto Store
—-ize Setup Recall

I his ——Cancels auto setup
l—Setup.

0.08 v
Undo
Initial
e Z B

Canceling Auto Setup
3.  Press the Undo Auto Setup soft
condition.

key. The settings are set back to their original

IM 701730-01E
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4.5 Executing Auto Setup

Explanation

The auto setup function automatically sets the key settings such as V/div, T/div, and
trigger level that are appropriate for the input signal.

Center Position after Auto Setup
The center position after auto setup is 0 V.

Applicable Channels
Auto setup is performed on all channels.

Loaded Waveforms
After Auto Setup, loaded waveforms are unloaded. Press the Undo Auto Setup soft key
to recover unloaded waveforms.

Canceling Auto Setup

Pressing the Undo Auto Setup soft key sets the instrument back to the conditions that
existed immediately before auto setup. However, when you turn OFF the power switch,
the settings that existed immediately before auto setup are cleared. Therefore, the “Undo
Auto Setup” operation is not possible in this case.

Applicable Waveforms for Auto Setup

Frequency: Approximately 50 Hz or higher

Absolute value of the input voltage: Maximum value is greater than or equal to
approximately 20 mV (1:1)

Type: Repetitive waveform (not complex)
Input coupling: DC
Note

The auto setup function may not work properly if the waveform includes DC components or
high-frequency components.

4-16
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4.5 Executing Auto Setup

Setup Data after Executing Auto Setup

Waveform acquisition/display conditions

Acquisition mode
Acquisition count
Record length
Interleave mode
Time base
Accumulate mode
Zoom target

Normal

Infinite

10k

OFF

Int

OFF

Channels whose display is ON (waveforms whose Allocation on the
ZOOM menu is OFF are not displayed).

Vertical-axis settings
V/div

Offset voltage
Coupling
Bandwidth limit
Display ON/OFF

Position

Value that causes the absolute value of the input waveform to be 1.6 to
4 divisions

oV

Other than DC50 Q: DC 1 MQ; DC 50 Q , DC 50 Q

FULL

Turns ON channels whose absolute value of the input voltage is greater
than or equal to 20 mV (1:1)

0 divisions

Horizontal-axis settings
T/div

Value that the displays 1.6 to 4 periods of the waveform with the
shortest period of the auto setup target waveforms

Trigger settings
Trigger mode
Trigger type
Trigger source

Trigger level/slope
Trigger coupling

Auto

Simple

Channel whose waveform amplitude is greater than or equal to one
division with the longest period

Center level between the maximum and minimum values/rising

DC

HF rejection OFF
Hysteresis 7%4
Hold off time 80 ns
Trigger position 50%
Trigger delay Os
Trigger gate OFF
Computation settings

Scaling auto

Items other than those listed above are not applicable for auto setup.
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4.6 Performing Calibration

p—

SNAR HELP

msc |egnocd war) located above the soft keys.

(measure] cursor) (i
X-Y__ MEl IENUYZ

e
©

|

Press the MISC key. The MISC menu appears.
Press the Calibration soft key. The Calibration menu appears.

MISC

[ - [ [
alibration Renote Network Systen uery iew Next
Control Conf ig 1,2)

Press the Auto Cal soft key to select ON or OFF.

Auto Cal Deskeu
al Exec
OFF E ON

Press the Cal Exec soft key. Calibration is executed.

ral Exec

alibration
HISC

alibration
HISC,

Auto Cal Deskew

OFF @ @ ON

\: O O + To exit the menu during operation, press ESC

serup JorseLan)(Copr] mace save)o—(sHiT) « For a description of the operation using a USB
)
o(ent a o keyboard or a USB mouse, see section 4.3.
PRESET Zoom
[ENHANCED)
e vsDIV TIME /DIV @ -
ofen3 ACTION _ DELAY
POSITION
o Ol Ol e &
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4.6 Performing Calibration

Explanation

Calibration

The following items are calibrated. Perform calibration when you wish to measure
waveforms with high accuracy.

» Ground level and gain of the vertical axis

» Trigger threshold level

» Time measurement value during repetitive sampling

Note
The calibration described above is performed automatically when the power switch is turned
ON.

Precautions to Be Taken When Performing Calibration

» Always allow the instrument to warm up for at least thirty minutes after the power is
turned ON before starting calibration. If calibration is performed immediately after the
power is turned ON, the calibration may be inaccurate due to drift caused by
fluctuation in the temperature of the instrument.

» Calibration must be performed when the temperature of the instrument is stable and is
between 5 and 40°C (preferably at 23°C = 2°C).

» Do not apply a signal when performing calibration. Calibration may be executed
incorrectly when an input signal is being applied.

Auto Calibration

Calibration is automatically performed when T/div is changed and waveform acquisition
is started for the first time after the following time elapses after turning ON the power.

+ 3 minutes

* 10 minutes

« 30 minutes

* 1 hour and every hour thereafter

If calibration was executed while a signal was being applied, it is recommended that the
instrument be recalibrated without applying a signal.

IM 701730-01E
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4.7 Correcting the Delay Time of the Input Signals

SNAT HELP

I sie

Procedure
CLEAR
TRACE

(== O/

SETUP IDISPLAY) COPY IMAGE SAVE )O— SHIFr
SEARCH

z%

vsDIv TIME/DIV

o

o

SELECT
ACG START/STOP

IZI TRIG'D

a a
@ [ENHANCED)

ACTION __ DELAY.

S

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

|/

Press the MISC key. The MISC menu appears.
Press the Calibration soft key. The Calibration menu appears.

MISC

ry

alibrat iuvl

Renote

Control

[
Network

[
Systen
Conf ig

Fueru iew |

Next
(1-2)

Press the Deskew soft key to select ON or OFF.
« If you select ON, proceed to step 4.
« If you select OFF, the procedure is complete.

Auto Cal Deskeu
al Exec
OFF E ON

Press the Target CH soft key. The Target CH menu appears.

Auto Cal Deskeu Target CH i_Deskeu
al Exec Time
OFF E OFF @ CH1 0.00ms

Press the CH1 to CH4(2) soft key to select the target channel.

Auto Cal CH1 CHZ CH3 CHa4
al Exec
OFF ]
] 1 1 1 1

Turn the jog shuttle to set the Deskew Time.

Auto Cal Deskeu Target CE
al Exec
OFF E OFF E CH1

alibration
HISC

Hicr
@ Deskeu
Time

6.60Ns
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4.7 Correcting the Delay Time of the Input Signals

Explanation

You can use the deskew function to minimize the effects (skew) of the delay time of the
input signals due to the probe or other factors, and observe the input signal.

You can correct the delay time of the signals on CH1 through CH4(2).
You can select up to CH2 on the DL1720E and up to CH4 on the DL1735E/DL1740E/
DL1740EL, respectively.

Selectable Range of Skew Correction
The correction time can be set in the following range.
—100 ns to 100 ns (resolution is 0.01 ns)

IM 701730-01E
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4.8 Using the Help Function

Procedure

=0,

+ To exit the menu during operation, press ESC

located above the soft keys.

SETUP IDISPLAY)

(measure]cursor) (FiLE | misc Jeomo-Go| matH)
XY___MENU _MENU "PHASE Aca

IMAGE SAVE )O—{ SHII'T

n@
PRESET
CH2
vsDIvV
e
D

—

» For a description of the operation using a USB

H O—TRIG'D

Zoom 9 9
@ [ENHANCED)

TIME/DIV
ACTION __ DELAY.

EE D

keyboard or a USB mouse, see section 4.3.

8

|

Explanation

Displaying the Help Window
1. Press HELP. The help window appears.
2.  Press the panel key or soft key that you wish to review.

Clearing the Help Window
3.  Press HELP again. The help window disappears.

Displaying the Help Window

When you press the HELP key, a help window containing information about the soft key
menu or jog shuttle menu that was displayed immediately before HELP was pressed
appears.

If you press a key while the help window is displayed, the help window shrinks. If you
press a key while the small help window is displayed, a help window containing
information about the key appears.

Clearing the Help Window
If you press the HELP key again while a help window is displayed, the help window
closes.

4-22
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Chapter 5

Vertical and Horizontal Axes

5.1

Turning Channels ON and OFF

Procedure

CLEAR

=%

£ ‘;HELP

\: + To exit the menu during operation, press ESC

T
(ersre]omson) (FLe | msc Jeanocd warr) located above the soft keys.
(SETUP |D'SPW>( [ mace SAVE)D— SHIFT » For a description of the operation using a USB
o T—TRIG'D 2 i
a o keyboard or a USB mouse, see section 4.3.

ACTION __DELAY.

S

|

Explanation

1. Press one of the CH1 to CH4(2) keys to select the channel. The CH menu
appears.

2.  Press the Display soft key to select ON or OFF. You can also turn ON/OFF the
channel by pressing CH1 to CH4(2) twice.

20040415 18: 24 4@ ——y lam!

Stopped SMS/s_ 200usdlin

<C Mainf L0k 5> CH1 10:1

0.500 Usdiv
Full

Edge CH1 £

Cl
Display | gPosition | Coupling Probe @ Offset [ Banduidt]

| Next |
OFF m 0.00div ICiNe 10:1 0.0006 V Full 1-2)

For channels that are turned ON, the LED to the left of the channel key illuminates.
You can simultaneously display the waveforms input on channels 1 through 4 (or
channels 1 and 2 for the DL1720E).

For channels that are turned ON, the LED to the left of the channel key illuminates.

Note

» The screen can be split into up to six display areas (or up to three on the DL1720E) using the
DISPLAY menu (see section 8.1). Scale values (see section 8.8) and waveform labels (see
section 8.9) can also be displayed.

» If waveforms are recalled from the history waveforms or loaded from a storage medium such
as a floppy disk or PC card, the input waveform cannot be displayed. To compare them, you
can use the Snapshot function (see section 8.6).
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5.2 Setting V/div

Procedure

CLEAR

(=0

(measure]cursor) (FiLE | misc Jeomo-Go| matH )

MENU___MENU

Xy
(seTup [oispLav)(copy|mace save)o—(sHiIFT)

“PHASE

(P =SJERTICAL ___ 1))

HORIZONTAL #v)

SEARCH

TIME /DIV

O

RESET SELECT

A
4
BS

0
START/STOP

O—TRIG’'D
a

a
@ [ENHANCED)

ACTION _ DELAY

|

B
i

W
)

&
T
]
o

<For a description of this function, refer to page 2-3.>

 To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

/

Using the V/div Knob

1.  Press one of the CH1 to CH4(2) keys to select the channel. The CH menu
appears.

2. Turn the V/DIV knob to set the V/div value.

Note

The displayed waveforms do not change if you change the V/div value while the waveform
acquisition is stopped. The new V/div value takes effect the next time the waveform
acquisition is started.

Turning the V/DIV knob while acquisition is stopped has no affect on cursor measurement
values and automated measurement values of waveform parameters. The displayed values
are for the original V/div setting.

Using the Variable Soft Key

1. Press one of the CH1 to CH4(2) keys to select the channel. The CH menu
appears.
2.  Press the Next (1/2) soft key.
[T cwr—
Tisplay [rosition | Coupiing Probe @ OFfset [ Bandwidil
OFF @ 0. 00div DCiMe 16:1 0.000kV Full || N?ffml
3.  Press the Variable soft key.
CHL Ty
@Variable inear Scl Label
hix+B I Back
0.500 U| @ ON CH1 (Z2s/2)
4. Turn the jog shuttle to set the V/div value.
Note

If you change the V/div value by turning the V/DIV knob, the Variable setting is cancelled.
If you press the RESET key, the V/div value set using the Variable soft key is reset, and the
value returns to the initial V/div value set using the V/DIV knob.

5-2
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5.2 Setting V/div

Explanation

The V/div (A/div when current probes are used) setting is used to adjust the displayed
amplitude of the waveform for easy viewing. You can set the value in terms of the
voltage (current) per division of the screen grid.

There are two methods for setting this value.

Setting Using the V/div Knob
V/div is set in steps of 1-2-5 (1 V/div -> 2 V/div -> 5 V/div).
This value becomes the reference for the selectable range of settings using Variable
(see the next section) and the setup step (resolution).
¢ Selectable Range of V/div
The table below shows the selectable range according to the probe attenuation/
current to-voltage conversion ratio setting (see section 5.5).

Probe attenuation Setting range (when input coupling Setting range (when input coupling
AC1 MQ or DC1 MQ is selected): DC50 Q is selected):

1:1 2 mV/div to 10 V/div: 2 mV/div-1 V/div
10:1 20 mV/div-100 V/div 20 mV/div-10 V/div
100:1 0.2 V/div-1 kV/div 0.2 V/div-100 V/div
1000:1 2 V/div-10 kV/div 2 V/div-1 kV/div

Probe current-to-  Setting range (when input coupling Setting range (when input coupling
voltage conversion AC1 MQ or DC1 MQ is selected): DC50 Q is selected):

ratio
10A:1 20 mA/div-100 A/div 20 mA/div-10 A/div
100A:1 0.2 A/div-1 kKA/div 0.2 A/div-100 A/div

Using the Variable Command in the CH Menu
The variable command allows the V/div (A/div) values to be set in smaller steps than the
setting entered using the V/div knob. It can also be used to expand/reduce the displayed
waveform vertically after waveform acquisition.
Waveform acquisition can be started using the modified V/div (A/div) setting.
* Setting Range and Steps

The table below shows the values for the case when the probe attenuation is 10:1.

Setting Using the V/div Knob Selectable Range Using Variable Setting Steps

20 mV/div 2.0 mV-50.0 mV 0.2mV
50 mV/div 5.0 mV-100.0 mV 0.5 mV
100 mV/div 10 mV-200 mV 1mVv
200 mV/div 20 mV-500 mV 2mV
500 mV/div 50 mV-1000 mV 5mV

1 V/div 0.10 V-2.00 V 0.01V
2 V/div 0.20 V-5.00 V 0.02V
5 V/div 0.50 V-10.00 V 0.05V
10 V/div 1.0V-20.0V 0.1V
20 V/div 2.0V-50.0V 0.2V
50 V/div 5.0 V-100.0 V 05V
100 V/div 10 V-200 V 1V

» The values are 1/10th, 10 times, and 100 times the values shown above if the probe attenuation
is 1:1, 100:1, and 1000:1, respectively.
« If the probe current-to-voltage conversion ratio is 10 A: 1 V (0.01 V/A), the values are the same
values shown above with the unit changed to A. If the ratio is 100 A: 1 V (0.01 V/A), the values

are ten times the values shown above with the unit changed to A.
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5.3 Setting the Vertical Position of the Waveform

Procedure

CLEAR

(=0

<For a description of this function, refer to page 2-3.>

wn

=0
T
]
o

 To exit the menu during operation, press ESC

(measure] cursor) (FiLE | misc Jcono-cd] marH)

XY MENU___MENU
SETUP |DISPLAY)(COPY | IMAGE SAVE )O—|

(P SJERTICAL )

“PHASE

SEARCH

a

TIME /DIV

O

0
START/STOP

B
i

|

O—TRIG’'D

a
[ENHANCED)

ACTION _ DELAY

A
4
BS

RESET

SELECT located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

W
)

/

Press one of the CH1 to CH4(2) keys to select the channel. The CH menu

appears.

Press the Position soft key to set Position as the item under jog shuttle control.

[EPosition

0.00div

Display,
OFF @

DCiMe

I Coupling

[ AY)

Probe @ Offset [ Bandwidth
16:1 0.000kV Full

Next
s2)

Turn the jog shuttle to set the vertical position.
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5.3 Setting the Vertical Position of the Waveform

Explanation

Range of Movement
The vertical position can be moved within a range of = 4 divisions from the center of the
waveform display frame.

Resolution
0.01 divisions

Confirming the Vertical Position
For input waveforms and computed waveforms, the ground level and vertical position are
marked to the left of the waveform display frame.

500 mV/div, Offset: —1 V, Offset Cancel: OFF, Position: 0 div

Ground level mark _>@

Vertical position mark —> C

Note

« The waveform data that goes off the waveform display frame when moving the vertical
position is handled as overflow data.

+ If the display waveform goes out of the waveform display frame from moving the vertical
position during waveform acquisition, a chopped waveform is displayed as shown in the
following figure even if the vertical position is returned to its original position after stopping the
acquisition.

- VY s

» Changing the vertical position also changes the valid data range. For details, see section 2.2.
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5.4 Setting the Input Coupling

Procedure

CLEAR

(=0

(measure] cursor) (FiLE | misc Jcono-cd] marH)

XY MENU___MENU
seTuP |oispLav)(copy| maGe save)o—(sHIFT)

0
TPHASE START/STOP

A
4
BS

RESET

SELECT

&
T
]
o

SEARCH TRIG’D
s
ENHANCED

TIME /DIV

O

B
i

ACTION _ DELAY

W
)

<For a description of this function, refer to page 2-4.>

 To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

/

1. Press one of the CH1 to CH4(2)
appears.

keys to select the channel. The CH menu

2.  Press the Coupling soft key. The Coupling menu appears.

Probe @ Offset

16:1

Display [wPositiol [ Coupling
OFF @ 0.00div DC1Me

9.600kV

CHT vy

Next
s2)

Bandwidth

Full

3.  Press the soft key corresponding to the desired coupling.
If DC50 Q is selected, a menu used to confirm the execution appears. Press the Set to

DC50 Q or Cancel soft key.

Display

OFF @l

DCSeR GND

CHL Ty

[E nduidth

Full

j AC1MR | DCiMn |
X X

Hext
1-2)

5-6
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5.4 Setting the Input Coupling

Explanation

Selecting the Input Coupling

You can select the method of coupling the input signal to the vertical control circuit from

the following.

AC1 MQ: Acquires and displays only the AC component of the input signal.

DC1 MQ: Acquires and displays all the components (DC and AC) of the input signal (1
MQ input).

DC50 Q: Acquires and displays all the components (DC and AC) of the input signal (50
Q input).

GND: Checks the ground level.

Input Coupling and Frequency Characteristics

The frequency characteristics when AC1MQ, DC50%2, and DC1MQ is selected are
shown below.

Note that when AC1MQ is selected, low frequency signals or signal components are not
acquired (as shown in the figure below).

When AC1 MQ is selected When DC50 Q or DC1 MQ is selected

Attenuation

VAN

Attenuation

0dB
-3dB

Tlnput frequency 400 MHz Input frequency 500 MHz<— When DC50 Q is selected

Hz i
10 Hz or less when using the 1:1 probe 400 MHz<«— When DC1 MQ is selected

1 Hz or less when using the 10:1 probe

CAUTION

The maximum input voltage for 1-MQ input when the frequency is 1 kHz or less
is 400 V (DC + ACpeak) or 5 Vrms or 10 peak for 50 Q input. Applying a
voltage exceeding either of the two values can damage the input section. If the
frequency is above 1 kHz, damage may occur even when the voltage is below
this value.
. ___________________________________________________________________________________________________|
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5.5 Selecting the Probe Attenuation/Current-to-
Voltage Conversion Ratio

Procedure

=0,

(measure]cursor) (FiLE | misc Jeono-d| matH
XY MENU _MENU “PHASE

(serup [oispLav)(opy [ mace save)o—(sHIFT)

HORIZONTAL v}
‘IIHHH’ ‘Illlii'
vsDIv

TIME/DIV
/ Q

g
3

O

”E

—TRIG'D
a a
‘gzi!i [ENHANCED)

ACTION __ DELAY.

S

U

\@ SNAT HELP

O

> =
AcQ | START/STOP

<For a description of this function, refer to page 2-5.>

To exit the menu during operation, press ESC
located above the soft keys.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

7

[EPosition | Coupling

Probe
0.00div DC1Me 16:1

1.
appears.
2.
Display
OFF @
3.

j Offset [ Bandwidth

9.600kV

Press one of the CH1 to CH4(2) keys to select the channel. The CH menu

Press the Probe soft key. The Probe menu appears.

CHT vy

Next
s2)

Full

Press the soft key corresponding to the desired attenuation/current-to-voltage

conversion ratio, then set the attenuation ratio.

[

10A:1U
(9.1U-0)

160A:1U
(0.01V-A)

1:1 160

LYY

1660:1
Next
(1-2)

1

Explanation

You can select the attenuation or the current-to-voltage conversion ratio of the probe of
each channel according to the probe being used from the following.

Probe attenuation:

Probe current-to-voltage conversion ratio:

1:1,10:1, 100:1, 1000:1
10A:1 V(0.1 V/A)*, 100A:1 V(0.01 V/A)*

* The output voltage of the supported current probe is indicated inside the parentheses.

Note

If the attenuation or the current-to-voltage conversion ratio is not set correctly, the voltage and
scale values of the input signals will not be displayed correctly. For example, if you set the
attenuation to 1:1 when you are actually using a 10:1 probe, the displayed value for the
waveform amplitude will be 1/10th the actual value.
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5.6 Setting the Offset Voltage

Procedure

<For a description of this function, refer to page 2-5.>

=6

SNAL HELP

(measure] cursor) (FiLE | misc Jcono-cd] maTH

O
D RESET SELECT
X-Y__ MENU _MENU “PHASE | ACQ | START/STOP
0

SETUP |DISPLAY)(COPY | IMAGE SAVE

zoom a 2
ENHANCED)

TIME DIV
ACTION __DELAY

S G

|

Setting the Offset Voltage Value

1. Press one of the CH1 to CH4(2) keys to select the channel. The CH menu

appears.
2.  Press the Offset soft key.

\C O O » To exit the menu during operation, press ESC

located above the soft keys.
» For a description of the operation using a USB
O—TRIG'D keyboard or a USB mouse, see section 4.3.

CHT Ty

Display [wPosition | Coupling Probe @ Offset | Bandwidth
Next |
OFF E 0.00div DC1MR 10:1 0.000kV Full s2)

3.  Turn the jog shuttle to set the offset voltage.

Resetting the Offset Voltage Value
4.  Press RESET. The offset voltage is setto 0 V.
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5.6 Setting the Offset Voltage

Explanation

The offset voltage setting applies to all input couplings (AC1 MQ, DC1 M Q, DC 50 Q,
and GND).

Selectable Range of Offset Voltage

Voltage Axis Sensitivity (Probe = 1:1) Offset Voltage Selectable Range

2 mV/div to 50 mV/div -1.0Vto1.0V

0.1 V/div to 0.5 V/div -10.0Vto 10.0V

1 V/div to 10 V/div —100.0 V to 100.0 V (except 1/V/div only for DC50 Q)

» The resolution is 0.01 divisions. For 2 mV/div, the resolution is 0.02 mV.

» The values are 10 times, 100 times, and 1000 times the values shown above when the probe
attenuation is 10:1, 100:1, and 1000:1, respectively. If the probe current-to-voltage conversion
ratio is 10 A: 1V, the values are the same 10 times the values shown above with the unit

changed to A. If the ratio is 100 A: 1 V, the values are 100 times the values shown above with the

unit changed to A.

Resetting the Offset Value
Pressing the RESET key resets the offset value to 0 V.

Notes on Setting the Offset Voltage

Only the display position changes when acquisition is stopped. The new offset voltage

is applied to the acquired data the next time waveform acquisition is started.

You can select whether to apply the offset voltage to cursor measurement values,

automated measurement values of waveform parameters, and computation. See

section 15.3.

If you change the probe attenuation, the offset changes proportionally to reflect the

new attenuation rate.

If you change the vertical axis sensitivity after setting the offset voltage value, the

offset voltage value does not change.

The selectable range and resolution of the offset voltage value vary depending on the

vertical axis sensitivity setting.

The behavior when you change the vertical axis sensitivity after setting the offset

voltage value is indicated below. If you change the vertical axis sensitivity back to the

original setting without changing the offset voltage value, the original offset voltage
value returns.

» When the vertical axis sensitivity is increased (the value is decreased) and the
specified offset value exceeds the selectable range of the offset voltage at the new
vertical axis sensitivity, the offset voltage is set to the maximum value of the
selectable range of the offset value at the new vertical axis sensitivity.

» When the vertical axis sensitivity is decreased (the value is increased) and the
specified resolution of the offset value falls below the resolution of the offset value
at the new vertical axis sensitivity, the resolution is set to the resolution of the offset
voltage at the new vertical axis sensitivity.
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5.7 Using the Preset Function

Procedure

CLEAR

=8,

SNAT HELP

\v4¢fe

TIME/DIV

O

ACTION __DELAY.

S

+ To exit the menu during operation, press ESC

- g
(esrdarson) (rie | wsc Joonosd wari) RESET located above the soft keys.
(serve JoispLanCopv] mace save)o—(sHrr) + For a description of the operation using a USB
= CHoRzoNTL %) '
SEAFCH g e keyboard or a USB mouse, see section 4.3.
()

L/

Selecting Channels
1.  Press PRESET. The PRESET menu appears.
2.  Press the Select soft key. The Select menu appears.

[PRESET

Select Tupe Usdiv J® Offset JETrig Lel

ALl

SMOS(5V)

Probe |
10:1

2.00 v

8.00 v

2.50 v

E’

3.  Press the All or CH1 to CH4(2) soft key to select the channel for setting the preset.

Pressing All will select all the channels. The CH3 and CH4 soft keys are not displayed on
the DL1720E.

“ All

CHZ

CH3

CH4

[_PRESET

IE,

Trig V1

z.50 v

Selecting the Probe Attenuation/Current-to-Voltage Conversion Ratio
4.  Press the Probe soft key. The Probe menu appears.

Select

all

Type
CHOS (SV)

Probe

10:1

oy
Z.00 U

Usdiv

[_PRESET,

B Offset [mirig Lol
Exec
0.00 U z.50 v

5.  Press the soft key corresponding to the desired attenuation/current-to-voltage
conversion ratio.

16A:1U
(9.1V-0)

100A: 1V
(9.01V/A)

100:1

PRESET

Exec |
1"

1000:1
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5.7 Using the Preset Function

Selecting the Preset Type
6. Press the Type soft key. The Type menu appears.

setect Tupe Probe [ Udiv [ OFfset [pTrig Lol PRSI
’Tm 10:1 [z.auu m .50 U | Exer |
7. Press the CMOS(5 V), CMOS(3.3 V), ECL, or User soft key.

Select “FNUS(SU) | HOS(3.3V) ECL User
all
| x X X X

[PRESET
Trig vl

Exec
z2.5 v

i

If you selected User for Type in step 7, proceed to step 8. If you selected a Type other

than user, proceed to step 12.

Setting V/div, the Offset Voltage, and the Trigger Level (When Type is Set to User)

8.  Press the V/div soft key.
9.  Turn the jog shuttle to set the V/div value.

[ PRESET_]
Select Type Probe | [@ Usdiv |5 Offset |irig Lol
Exec
a1 CHOS (V) 10:1 z.00 U 9.00 U z.50 U | |

10. Press the Offset or Trig Lvl soft key.
11.  Turn the jog shuttle to set the offset voltage or trigger level.

_PRESET,

Select Type Probe @ U-div] o Offset [pIrig Lol | —
Exec

Al CHOS (5V) 10:1 z.00 ¥ 0.00 U z.50 ¥ |

Executing Presets
12. Press the Exec soft key to execute the presets.

Select Type Probe  |@ U-sdiv g Offset Jpirig W [ —
Exec
Al CHOS (5V) 10:1 z.00 ¥ 0.00 U 2.50 | ”

Note

If you selected User for the Type in step 7, Type automatically reverts to User when the V/div,

Offset, or Trig Lvl settings are changed.
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5.7 Using the Preset Function

Explanation

The key settings of V/div, input coupling, trigger level, and other items are automatically
set to the optimum values (or arbitrary values) for the CMOS signal or ECL signal. You
can also automatically set them to the optimum values for the current probe 700937,
701930, 701931, or 701932 (sold separately).

You can set each channel separately or set all the channels to the same settings.

Setup after Executing Preset

Preset type CMOS(5 V) CMOS(3.3 V) ECL User
Input coupling DC1 MQ DC1 MQ DC1 MQ DC1 MQ
Trigger coupling DC DC DC DC
Probe 1:1,10:1, 100:1, 1000:1, 10 A:1 V(0.1 V/A),100 A:1 V

Select from (0.01 V/A)
V/div 2 V/div 1 V/div! 200 mV/div' Arbitrary?
Offset voltage ov oV -1.3V Arbitrary?
Trigger level 25V 1.65V -1.3V Arbitrary?

1. 2 V/div (2 A/div) for 1000:1.
2. For the selectable ranges, see section 5.2, “Setting V/div,” 5.6, “Setting the Offset Voltage,” and
6.5, “Setting the Edge Trigger (SIMPLE).”
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5.8 Setting the Bandwidth Limit

Procedure

<For a description of this function, refer to page 2-5.>

=6,

§% HELP
OO

(MEAsunE|a.mon) (re | msc Jeomo-co| matr)

“PHASE

MENU___MENU

SETUP IDISPLAY) COPY' IIMAGE save )a—( SHIFT

zoom

TIME /DIV

0
RESET SELECT
ACQ | START/STOP

O—TRIG’'D

a a
@ [ENHANCED)

ACTION _ DELAY

S G

|

 To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1.  Press one of the CH1 to CH4(2) keys to select the channel. The CH menu
appears.
2.  Press the Bandwidth soft key. The Bandwidth menu appears.

Display [wPosition | Coupling

OFF @

0.00div DCiMe

Probe @ Offset Eanﬂuldth
10:1 0.000k\ Full

Next
(1/2)

3. Press the 20MHz, 100 MHz, or Full soft key.

Display [izPosition | Coupling

“ 20MHZ
OFF E 0.00div DC1MQ .

166MHZ

E’

4.  As necessary, repeat steps 1 to 3.

Note

HL

Next
1-2)

The bandwidth limit is set for each channel. Set the bandwidth limit for all necessary
channels.

Explanation

You can remove high frequency components (20 MHz or more, or 100 MHz or more)
from the input signal. The bandwidth limit is set for each channel.

Bandwidth Limit
Bandwidth limits of 20 MHz and 100 MHz are available. The frequency characteristics

when bandwidth is limited are shown below. If you select Full, the frequency bandwidth
is 500 MHz (50 Q input) or 400 MHz (1-M Q input).

Attenuation
-3dB

by

\

2

Approx. 20 MHz

* 500 MHz at 50 Q input
400 MHz at 1 MQ input

Approx. 100 MHz

FULL*  Input frequency
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5.9 Using the Linear Scaling Function

<For a description of this function, refer to page 2-5.>
Procedure

=0 @00
O/ \ O O + To exit the menu during operation, press ESC
(esrelarso) Cene Tmsc Joonood warr) located above the soft keys.

X-Y
( ssrulmsmv)oow MWAGE SAVE)C—(SHIFT ) + For a description of the operation using a USB

CQ || START/STOP

CHORZONTAL &) .

a O—TRIG'D o keyboard or a USB mouse, see section 4.3.
ZooMm

[ENHANCED)

ACTION __DELAY

S G
N |

1. Press one of the CH1 to CH4(2) keys to select the channel. The CH menu
appears.
2.  Press the Next (1/2) soft key.

(P

TIME DIV

Display [wPosition | Coupling Probe @ Offset [ Bandwidtl -
I Next |
OFF @ 0.00div DC1Me 10:1 0.000kV Full 123

3.  Press the Linear Scl AX+B soft key to select ON.

CHT g

@Variable inear Scl Label
1X+B Back
0.500 U ON CH1 (2723

4.  Press the A/B soft key to set the jog shuttle control to A.
5. Turn the jog shuttle to set the A value.
6. Likewise, set the B value.
7. To attach a unit, press the Unit soft key to display the keyboard and enter the unit

name.

CHL Ty
[@Variable inear Sc & [ Unit Label
hx+B 1.0000E +&f | Back I

’7 0.566 V OFF @ %_gnng}:oa CH1 2s2)

Note

+ Linear scaling is not available for the following waveforms.
» Snapshot waveforms
» Accumulated waveforms (however, linear scaling is possible on the accumulated

waveform acquired last.)

+ Linear scaling is set for each channel.

» The scaling coefficient A and offset value B that you entered are held even if you turn OFF
the linear scaling function.

» Computation is performed using the linear scaling results.
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5.9 Using the Linear Scaling Function

Explanation
The computation shown below is executed using the specified scaling coefficient A and
offset B. The cursor measurement values and automated measurement values of
waveform parameters are displayed using the scaled values. Also, units can be added to
the displayed linear scaling results.

Y=AX+B (where X is the measured value and Y is the linear scaling result)

Setting Scaling Coefficient A and Offset Value B
Selectable range of Aand B:  —9.9999E+30-+9.9999E+30
Default settings: A 1.0000E+00

B 0.0000E+00

Setting the Unit
You can set the unit using up to four alphanumeric characters.

Displaying the Scale Value
The upper and lower limits of the vertical axis of each channel can be displayed using
linear-scaled values (see section 8.8).
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5.10 Selecting the Time Base

Procedure

<For a description of this function, refer to page 2-6.>

=6

SNAL HELP

YOO

+ To exit the menu during operation, press ESC

Gesrearson) (i | msc leonocd weng) snrsron) located above the soft keys.
Cserw JospLan(Gopr| mace SAVE)”— g « For a description of the operation using a USB
Crommy) (T _5) ,
oot SeaRGI] o e keyboard or a USB mouse, see section 4.3.
SIMPLE | ENHANCED)
e vsDIV TIME DIV - -
n@ ACTION __ DELAY
POSITION
5 Ol Ole= &

7
®
——

|

Explanation

1.  Press ACQ. The ACQ menu appears.
2.  Press the Time Base soft key to select Int or Ext.

@ Record fiode  |i@  Count nterieave Repetitiv] | Tine Base
Length
10k Normal Infinite oN ON Ext

Setting the Threshold Level When Using an External Clock
3.  Press SIMPLE. In the menu that appears, set the trigger source to EXT and set the
level.
This operation is common with the trigger level settings. For details on the Procedure, see
section 6.6.

Selecting the Time Base

You can select from the following.

Int: Internal clock signal

Ext:  Clock signal applied to the external clock input terminal

When Setting the External Clock Signal as the Time Base

Apply a clock signal of the following specifications to the EXT CLOCK IN/EXT TRIG IN/
TRIG GATE IN terminal on the rear panel (shared with the external trigger input, or the
EXT. terminal on the front panel of the DL1720E).

Item Description

Connector type
Maximum allowable input voltage

Frequency range
Minimum input amplitude
Input impedance
Threshold level

Sampling jitter
Minimum pulse width

BNC

+40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz
or

40 Hz to 20 MHz (continuous clock only)

0.1 Vp-p

Approximately 1 MQ and approximately 20 pF

+ 2V, setting resolution is 5 mV (on the DL1735E/DL1740E/
DL1740EL)

+ 1V, setting resolution is 5 mV (when the = 1 V range set on
the DL1720E)

+ 10V, setting resolution is 50 mV (when the + 10 V range set
on the DL1720E)

+1.25 ns or less

10 ns or more for high and low

IM 701730-01E
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5.10 Selecting the Time Base

[Input terminal]

For the DL1735E/DL1740E/ For the DL17420E
DL1740EL (terminal on the front panel)
(te/rminal on the rear panel)

EXT CLOCK IN

GO/
NO-GO

EXT TRIG IN
TRIG GATE IN
<40Vpk 1MQ

CAUTION

Applying a voltage that exceeds the maximum allowable input voltage indicated
on the previous page to the EXT TRIG IN/EXT CLOCK IN/TRIG GATE IN
terminal (or the EXT terminal on the DL1720E) can damage the input section.

Notes on Sampling with an External Clock

.

.

.

The clock signal must be a continuous clock signal. Burst signals cannot be applied.
Only realtime sampling mode can be used.

You cannot set the acquisition mode to Envelope or Box Average.

You cannot display waveforms in roll mode.

No function is provided for frequency-dividing the clock signal.

Since the time axis setting cannot be changed, zoom in/out of the time axis when you
wish to change the display range of the time axis. For the zoom Procedure, see
section 8.4.

You cannot set a trigger delay.

You cannot use the deskew function.

The time measured by the cursor measurement or automated measurement of
waveform parameters is expressed in the number of pulses of the clock signal. No
unit is displayed.

The threshold level for the external clock input and the trigger level for the external
trigger input are common.

5-18
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5.11 Setting T/div

Procedure

<For a description of this function, refer to page 2-6.>

=6

SNAG HELP

YOO

+ To exit the menu during operation, press ESC

Xy
(seTup [oispLav)(copy]mace save)o—(sHIFT)

O—TRIG'D
a a

[ENHANCED)

ACTION __DELAY

(measure]cursor) (FiLE | misc Jeomo-Go| matH) =
- MENU __ MENU “PHASE

S G

located above the soft keys.
» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

|

1. Turn the TIME/DIV knob to set the T/div.

Note

If the TIME/DIV knob is turned while the waveform acquisition is stopped, the new T/div value
is displayed inside the parentheses at the upper right corner of the screen. The new T/div
value becomes valid the next time waveform acquisition is started.

Explanation

You can set the value in terms of time per div (divisions) of the screen grid.

Selectable T/div Range

1 ns/div to 50 s/div in 1-2-5 steps (when the record length is greater than or equal to 10

kW)

1 ns/div to 5 s/div in 1-2-5 steps (when the record length is equal to 1 kW)

T/div and Sampling Mode

The maximum sample rate when repetitive sampling is OFF (see section 7.5) is 500 MS/
s (or 1 GS/s when interleave mode is ON). In repetitive sampling mode, you can set the
sample rate to 1 GS/s or more (or 2 GS/s or more when interleave mode is ON).
However, the time axis range that allows repetitive sampling mode varies depending on
the model and record length setting. For details, see appendix 1.

Note

When you change the T/div setting, repetitive sampling mode may be automatically enabled
even when repetitive sampling is set to OFF (see appendix 1).

T/div and Roll Mode

Under the following three conditions, roll mode display is enabled for the T/div settings

listed below.

» When the acquisition mode (see section 7.5) is something other than Average.
*  When the number of waveform acquisitions (see section 7.5) is set to Infinite.
« When the trigger mode (see section 6.1) is set to Auto, Auto Level, or Single.

Record length

T/div

1 kWord
10 kto 1 MWord
2 MWord
4 MWord
8 MWord

50 ms/div to 5 s/div
50 ms/div-50 s/div

100 ms/div-50 s/div
200 ms/div-50 s/div
500 ms/div-50 s/div
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Chapter 6  Triggers

6.1

Procedure

CLEAR

Selecting the Trigger Mode

<For a description of this function, refer to page 2-11.>

g e

=%

00

(weasure]cursor) (FiLE | misc Jconocd matH)
X-Y_ MENU _MENU “PHASE

(serup [oispLay)(cory| mace save)o—(SHIFT)

0
RESET SELECT
ACQ | START/STOP

To exit the menu during operation, press ESC
located above the soft keys.
For a description of the operation using a USB

ko
i)

o

O—TRIG'D

a o
SIMPLE | ENHANCED)

keyboard or a USB mouse, see section 4.3.

TIME DIV
ACTION \\DELAY

DSITION

&

Explanation

1.  Press MODE. The MODE menu appears.
2. Press the soft key corresponding to the desired mode.
For the Procedure of selecting Single(N), see section 7.6.

Auto Auto Normal single
Level

MODE,

single(N)

Auto Mode

If the trigger condition is met within the 100-ms timeout period, the waveform is updated
on each trigger occurrence. If the trigger condition is not met after the timeout period
elapses, the waveform is automatically updated. If the time axis setting is in the range in
which the display mode is set to roll mode, the display is set to roll mode (see page 2-7).

Auto Level Mode

If a trigger occurs within the timeout period, the waveform is displayed in the same
fashion as in auto mode. If a trigger is not activated within the timeout period, then the
center value of the amplitude of the trigger source is detected, and the trigger level is
changed to that value. A trigger is activated using the new value, and the displayed
waveforms are updated. Auto-level mode is valid only if the trigger is a simple trigger
and the trigger source is between CH1 and CH4 (or CH1 and CH2 for the DL1720E). For
all other cases, the operation is the same as for auto mode.

If the time axis setting is in the range in which the display mode is set to roll mode, the
display is set to roll mode.

Normal Mode

The display is updated only when the trigger conditions are met. The display is not
updated if the trigger does not occur. Therefore, to check the waveform or ground level
when no trigger is detected, use auto mode.
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6.1 Selecting the Trigger Mode

Single Mode

The display is updated once when the trigger conditions are met and the waveform
acquisition stops. In the time axis setting range in which the display is set to roll mode,
the display is set to roll mode. When a trigger occurs, the specified record length of data
is acquired and the displayed waveform stops.

Single(N) Mode
Select this mode when acquiring waveforms using the sequential store function. For the
procedure of selecting this mode, see section 7.6.

Note

The trigger mode setting applies to both simple and enhanced triggers.

6-2
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6.2 Setting the Trigger Position

Procedure

<For a description of this function, refer to page 2-12.>

=6

SNAL HELP

YOO

+ To exit the menu during operation, press ESC

(measure[cursor) (FiLE | misc Jeono-co| math) 5
XY MENU _MENU TPHASE | ACQ

( serup IDISPLAY) mF’VIIMAGE SAVE)O

located above the soft keys.

;

|

o

cH1
PRESET

vspIv

cHd Q

a
N

» For a description of the operation using a USB

.
SEARCH O—TRIG'D keyboard or a USB mouse, see section 4.3.
..ZOOM
TIME DIV

7
(D).
=

Explanation

1. Press POSITION. The POSITION menu appears.

2. Turn the jog shuttle to set the trigger position.
+ If you wish to select 10%, 50%, or 90%, you can Press the corresponding soft key.
+ Pressing RESET resets the value to 50% .

@Position
50.07

POSTTION,

set to
162

Set to
502

Set to
96

Trigger position
Trigger position = Trigger point + trigger delay (delay time).
You can select the location of the trigger position on the screen.

4'T (Trigger position)

)

Delay

Trigger point

Selectable Range of Trigger Position
The trigger position can be set in the range of 0 to 100% (resolution is 0.1%) taking the
display record length to be 100%.

Display the Trigger Position
The trigger position mark that appears at the top of the screen indicates the trigger
position with respect to the display record length.

0%

1] ‘_ ]|

N

Trigger position mark

100%
v
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6.2 Setting the Trigger Position

Notes on Setting the Trigger Position

» If you change the trigger position while waveform acquisition is stopped, the new
setting will not become effective until acquisition is started and the waveform is
updated.

* Note that cursor time measurements are with respect to the trigger position. Changing
the trigger position therefore changes the measurement values (except when in roll
mode display).

» If you change the T/div setting, the time axis setting is rescaled with respect to the
trigger position.
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6.3 Setting the Trigger Delay

Procedure

<For a description of this function, refer to page 2-12.>

=6

+ To exit the menu during operation, press ESC

(measurecursor) (FiLE | misc Jeomo-co] marH

\@ §% HELP
located above the soft keys.

n@
PF'ESE T

cH 2
VIDIV

n@

D

XY MENU ___ MENU PHA
( seTuP IDISPLAY) oop'vlmas SAVE’ I

SEARCH
zoom

TIME DIV

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

&

Explanation

1. Press SHIFT + POSITION. The DELAY menu appears.

2.  Press the soft key corresponding to the desired unit of time (ms, us, ns, or ps).
If you are not specifying a time unit (ms, us, ns, or ps), press the DELAY soft key.

2. Turn the jog shuttle to set the delay time.
Pressing RESET resets the value being selected to 0 s.

@ ns B us E ns E ps ©  Delay |

L] L] ) @ 9.0m

Although the display usually shows the waveform before and after the trigger point, it is
possible to display the acquired waveform after a fixed time period elapses using the
trigger delay.

Selectable Range of Trigger Delay
0 to 4 s (resolution is (1/sample rate)/10))

J (Trigger position)

T

Delay

Trigger point

Notes on Setting the Trigger Delay

» When T/div is changed, the trigger delay remains unchanged.

» If the time base is set to external clock, the trigger delay cannot be specified (it is fixed
at0s).
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6.4 Setting the Hold Off Time

Procedure
For Simple Triggers

seTuP |oispLav)(copy| maGe save)o—(sHIFT)

SEARCH
PRESET

(=)

vsDIv TIME /DIV

OlO

|

o
2

o
2
~

o
2
@

o
2
N

e
@
A

Ghace 887 He
Coleld OO
@ [cursor) (FiLe | misc Jeomo-cd| matr) =
X-Y__ MENU _MENU “PHASE

<For a description of this function, refer to page 2-13.>

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

/

1. Press SIMPLE. The SIMPLE menu appears.

2.  Press the Hold Off soft key.

Source @ Level Slope | Coupling | HF Re ject [iysteresis
CH1 150 A © ft Ac OFF M =

[ —

[EHOLd OFF
Ws)
0.0

3.  Turn the jog shuttle to set the hold off time.
Pressing RESET resets the value to 0.08 us.

For Enhanced Triggers

=6,

@

Jcursor) (rie | misc Jeono-cd| matn) 5 RESET
X-Y__ MENU _MENU “PHASE
SETUP |DisPLAY)(CoPY | mMAGE SAVE n—

|

o

o
22
N =

PRESET

vsDIv

O

o
2
Py

o
2
N

HORIZONTAL 4v)

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

SEARCH
(=)

TIME /DIV

@0

e
@
A

1.  Press ENHANCED. The ENHANCED menu appears.
2.  Press the Hold Off soft key.

Tupe [« S [ count f@Hold Off
bet pattern Level, ws)
A -> BN Coupling 1 0.0

3.  Turn the jog shuttle to set the hold off time.
Pressing RESET resets the value to 0.08 us.

Note

The hold off time setting applies to both simple and enhanced triggers.
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6.4 Setting the Hold Off Time

Explanation

As shown in the figure below, this setting prevents a trigger from being activated for a
specified time, even when the trigger conditions are met during this time. This is useful
when you wish to activate the trigger in sync with a periodic signal as in the figure below.

Period of repetition: T
. | |
Trigger level [ |

Trigger source
signal

Trigger signal limited at hold off time t
(when trigger slope set to rising edge)

Selectable Range of the Hold Off Time
The selectable range is 80 ns to 10 s (the default value is 80 ns), and the resolution is 20
ns.

Notes on Setting the Hold Off Time

» The updating of the waveform may slow down when using repetitive sampling. In this
case, set the hold off time to a smaller value.

» If you are setting the hold off time to 100 ms or greater, set the trigger mode to
normal.

* When used with A->B(N) or A Delay B trigger, the hold off time applies only to
condition A.

IM 701730-01E
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6.5 Setting the Edge Trigger (SIMPLE)

<For a description of this function, refer to page 2-8.>
Procedure

CLEAR snae HE,_P

(=) &0 | —
+ To exit the menu during operation, press ESC
Jcursor) (rie | misc Jeono-d| marH .
Gesrelars) (e [sc ] LpHAQE located above the soft keys.
S~

(seTup IDISPLAY)(mPVIIMAGE save)o—(SHIFT) . At ; ;
S - ; For a description of the operation using a USB

o)

vsDIv TIME /DIV

keyboard or a USB mouse, see section 4.3.

é@@
O
O
B
i
(]
e

Setting the Trigger Source
1. Press SIMPLE. The SIMPLE menu appears.
2.  Press the Source soft key. The Source menu appears.

SIHPLE,
Source |(5 Level Slope | Coupling | HF Reject iysteresis |iHold OfFf
(LIS)
CH1 1sev[F] © o5t Ac M =

3.  Press the soft key corresponding to the desired trigger source.
The CH3 and CH4 soft keys are not displayed on the DL1720E.

STHPLE,
CH1 CHzZ CH3 CHa Ext Line Hold Off
(u3)|
6.6

Setting the Trigger Level
4.  Press the Level soft key.

Source @ Level Slope CoupTing | HF Reject Husteresis |FHold Off
(u3)|
cH1 150 ufl] ¥ £t aC or | = 0.09

5. Turn the jog shuttle to set the trigger level.
Pressing RESET resets the trigger level to the current offset voltage.

Note

The trigger level setting applies to both simple and enhanced triggers.

Setting the Trigger Slope
6. Press the Slope soft key to select £, L, or 1.

Setting the Trigger Coupling
7.  Press the Coupling soft key to select DC or AC.

STHPLE,

Source | Lewel] [ Slope [ Coupling ) HF Reject iysteresis |@Hold Off
ws)
1.50 { 1 i ac E b4 0.0

Note

The trigger coupling setting applies to both simple and enhanced triggers.
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6.5 Setting the Edge Trigger (SIMPLE)

Explanation

Setting the HF Rejection
8.  Press the HF Reject soft key. The HF Reject menu is displayed.

STHPLE,

source @ Level Slope | Coupling] [ HF Reject | ysteresis |[gHold OFf
(us)
CHL 150 vl © ft AC OFF o S 0.08

9.  Press the soft key corresponding to the desired frequency.
Source e Level Slope CoupTing l" OFF
CH1 | 150 V[F] & fi ac

The HF rejection setting applies to both simple and enhanced triggers.

20MHZ | 15kHz

Note

Setting the Hysteresis
10. Press the Hysteresis soft key to select A% or 2.

HPL]

—STAPLE,

Source @ Level Slope Coupling | HF Rejec] Husteresis | SHold Off
(us)

CH1 150 V[ T fi ac OFF M = 0.0

The Hysteresis setting applies to both simple and enhanced triggers.

Note

Setting the Hold Off
11. Set the hold off time according to the procedures given in section 6.4.

Selecting the Trigger Source

You can select from CH1 to CH4(2).

» For the procedure of setting the external signal applied to the EXT TRIG IN terminal
on the rear panel as the trigger source (setting the trigger source to EXT), see section
6.6.

» For the procedure of activating the trigger in sync with the power supplied to the
instrument (setting the trigger source to line), see section 6.7.

* The terminal located on the rear panel of the DL1735E/DL1740/DL1740EL, and on the front
panel of the DL1720E.

Setting the Trigger Level

« The selectable range is eight divisions within the screen. The resolution is 0.01
divisions. For example, the resolution for 2 mV/div is 0.02 mV.

* You can also press the RESET key to reset the trigger level to the current offset
voltage.

Setting the Trigger Slope

You can select how the trigger source is to cross a specified level for activating the

trigger from the following three choices.

£: Activated when the trigger source changes from below the trigger level to above the
trigger level (rising).

b Activated when the trigger source changes from above the trigger level to below the
trigger level (falling).

f1: Activated on either a rising edge or falling edge.

IM 701730-01E
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6.5 Setting the Edge Trigger (SIMPLE)

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Setting the HF Rejection

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.
A/4:  Approximately 0.3 divisions* of hysteresis around the trigger level.
7 : Approximately one division* of hysteresis around the trigger level.
* The value above is an approximate value. It is not strictly warranted.

Setting the Hold Off
See section 6.4.
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6.6 Setting the External Trigger (SIMPLE)

Procedure

CLEAR

=8,

SNAT HELP

OO0 |.

[cursor) (FiLe | misc Jeomo-ad] marr .
( - x-v) CMf:'NuI MENlIJ OILPHAs)E FEsET SELECT
(serup [oispLav)(opy [ mace save)o—(sHIFT) .

|

o

[ — o —C)
SEARCH

To exit the menu during operation, press ESC
located above the soft keys.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

=]

o

OO0

vsDIv

O

TIME/DIV

O

=)
N

L‘E:\

Setting the Trigger Source
1. Press SIMPLE. The SIMPLE menu appears.
2.  Press the Source soft key. The Source menu appears.

SIMPLE

Source (5 Level Slope Coupling [ HF Reject Husteresis |@Hold Off
(us)|
CH1 1.50 V[F] + ft ac OFF M = 0.0

3.  Press the Ext soft key.
The CH3 and CH4 soft keys are not displayed on the DL1720E.

STHPLE,
" CH1 CHZ CH3 CH4 Ext l Line Ho1d Off
(u8)|
0.0t
1 1 [ 1 1
Setting the Trigger Level
4.  Press the Level soft key.

Source @ Level Slope Probe [EHold Dff
(u8)|
Ext 0.000 U j T ft l 10:1 .08

l— On the DL1720E, the Range
item is displayed in this position.

5. Turn the jog shuttle to set the trigger level.
Pressing RESET resets the trigger level to 0 V.

Setting the Trigger Slope
6. Press the Slope soft key to select £, L, or fi.

Setting the Probe Attenuation
7.  Press the Probe soft key to select 1:1 or 10:1.

Source @ Level Slope Probe
Ext 0.000 ! Tt ] 10:1

STHPLE,

[EHOLd OFF
ws)

0.63
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6.6 Setting the External Trigger (SIMPLE)

Explanation

Setting the Range (DL1720E)

8.  Press the Range soft key to select the range.
Select either =1 V or =10 V when 1:1 was selected for the probe, or +10 V or =100 V when
10:1 was selected for the probe.

STHPLE,

Source @ Level Slope Range Probe mHold Off
(us))]
Ext 0.000 V El f +1oy El 10:1 0.08

Setting the Hold Off
9.  Set the hold off time according to the procedures given in section 6.4, “Setting the
Hold Off Time.”

You can activate a trigger based on the external signal applied to the EXT TRIG IN
terminal on the rear panel of the DL1735E/DL1740E/DL1740EL (or the EXT terminal on
the front panel of the DL1720E).

Note

For detailed specifications of the EXT TRIG IN terminal (or the EXT terminal on the
DL1720E), see section 14.1.

Selecting the Trigger Source
Select Ext.

Setting the Trigger Level
Selectable range: <2V (for the DL1735E/DL1740E/DL1740EL)
=1V (when set to the =1 V range on the DL1720E)
=10 V (when set to the +10 V range on the DL1720E)
Resolution 5 mV (for the DL1735E/DL1740E/DL1740EL)
5 mV (when set to the =1 V range on the DL1720E)
50 mV (when set to the +10 V range on the DL1720E)

Setting the Trigger Slope

You can select how the trigger source is to cross a specified level for activating the

trigger from the following three choices.

£ Activated when the trigger source changes from below the trigger level to above the
trigger level (rising).

1: Activated when the trigger source changes from above the trigger level to below the
trigger level (falling).

f1: Activated on either a rising edge or falling edge.

Setting the Probe Attenuation

Select a probe for the EXT TRIG IN terminal (or the EXT terminal on the DL1720E), input
a trigger signal, then select one of the following according to the attenuation of the
connected probe.

1:1,10:1

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”
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6.7 Activating Triggers on the Commercial Power

Supply (SIMPLE)

Procedure

CLEAR

=8,

\®00

(w Jcursor) (Fe | misc Jeono-cd| matH

X-Y MENU __MENU “PHASE

SETUP |DisPLAY)(CoPY] mage savE)o—(SHIFT)
[ — o —C)
SEARCH

|

.
> =
ACQ | START/STOP

o

vsDIv TIME/DIV

OO

=]

OO0

o

=)
N

L‘E:\

Setting the Trigger Source

To exit the menu during operation, press ESC
located above the soft keys.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1. Press SIMPLE. The SIMPLE menu appears.
2.  Press the Source soft key. The Source menu appears.

Source (3 Level Slope

Coupling [ HF Reject Husteresis J@Hold Off
(us)|
ciL 15 V[F] At AC or || = 0.04

3.  Press the Line soft key.

The CH3 and CH4 soft keys are not displayed on the DL1720E.

STHPLE
Ext Line

( CH1 CHZ CH3 CH4

io1d DFf
us)|
0.08

Setting the Hold Off

4.  Set the hold off time according to the procedures given in section 6.4, “Setting the

Hold Off Time.”

e —

Source

Line

@Hold OFF
ws)
o0l

Explanation

This setting is used for activating a trigger on the rising edge of the waveform of the
power being supplied to the DL1700E. Waveforms can be observed by synchronizing to
the commercial power supply frequency (50 Hz or 60 Hz).

Selecting the Trigger Source
Select Line.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

IM 701730-01E
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6.8 Setting the A->B(N) Trigger (ENHANCED)

Procedure

CLEAR

=%

<For a description of this function, refer to page 2-8.>

HELP

@oo

C Jcumsor) (Crie | misc Jcomocd| marh )

XY

MENU __ MENU "FﬂiASE

(setvp IDISPLAY)(QJPVIIMAGE SAVE )o—|

HORIZON )

TIME DIV

HESET SELECT
ACQ | START/STOP

o—

Setting the Trigger Type
1. Press ENHANCED. The ENHANCED menu appears.

2.

Type

A —> B(N)

+ To exit the menu during operation, press ESC
located above the soft keys.

 In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Press the Type soft key. The Type menu appears.

ENHANCED,

o
et Patter

o
Levels

Coupling

[5 Count
1

[@Hold OFf
ws)
9.0

3.

Press the A->B(N) soft key.

=

1 Delay B| Pattern

Width

NHANCED,

Hold OFf
ws)y
0.08

Setting the Status and Condition of Condition A and Condition B

4.

Press the Set Pattern soft key. The Set Pattern dialog box opens.

The settings related to CH3 and CH4 are not displayed on the DL1720E.

Set Fattern,

Condition [Enter [Fxit_]

|

Use jog shuttle & SELECT to set the status of condition A of each channel to H, L,
or X.

Use jog shuttle & SELECT to set the condition of condition A to Enter or Exit.
Likewise, set condition B.

Set the status of condition A/B
for each channel to H, L, or X.

Set the Condition of condition
A/B to Enter or Exit.

ENHANCED,

Type

A -> B(N)

SEL Patter

LEUE 1
Coupling

|r‘ Count |

[oHo1d OFFf
ws)|
0.08

Press ESC. The Set Pattern dialog box closes.
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6.8 Setting the A->B(N) Trigger (ENHANCED)

Setting the Trigger Level
9.  Press the Level/Coupling soft key. The Level/Coupling dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.

l 5 Count @Hold Off

Type = -
et Patte Levels
A —> B(N) Coupling

¥

LevelCoupling, *1

(u8)|
1 0.08

. Setting the level of each channel
. Set the hysteresis of each
e —— channel to 7 or A*.

ol ASUALI_LIIY 3 get the trigger coupling of each
e —— channel to DC or AC

CHa [___1.00 U] [ oc__I _orF_] . .
| | | | *4. Set the HF rejection of each

i i i i channel to OFF, 20 MHz, or 15
" 2 3 4 kHz.

Level Hys Coupling HF Rej *2

10. Use jog shuttle & SELECT to set the level of each channel.

Setting the Hysteresis
11.  Use jog shuttle & SELECT to set the hysteresis of each channel to A or L.

Setting the Trigger Coupling
12. Use jog shuttle & SELECT to set the trigger coupling of each channel to DC or
AC.

Setting the HF Rejection

13. Use jog shuttle & SELECT to set the HF rejection of each channel to OFF,
20MHz, or 15kHz.

14. Press ESC. The Level/Coupling dialog box closes.

Setting the Number of Times Condition B Is to Be Met
15. Press the Count soft key.

ENHANCED_

Tupe = S [ Count ToHold OFF
Fet Pattern Levels (us)|
A —> BN Coupling 1 0.08

16. Turn the jog shuttle to set the count.
Pressing RESET resets the value to 1.

Setting the Hold Off
17. Set the hold off time according to the procedures given in section 6.4.

Note

+ The status settings of conditions A and B apply to the A->B(N) trigger and A Delay B trigger.

« The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to both simple
and enhanced triggers.
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6.8 Setting the A->B(N) Trigger (ENHANCED)

Explanation

A trigger is activated the nth time condition B becomes true after condition A has become
true.

Setting Conditions A and B
e Status of Each Channel
You can select from the following three choices.
H: Above the preset trigger level
L: Below the preset trigger level
X: Don’t Care
e Condition
You can select from the following two choices.
Enter: Trigger is activated when all channels match the specified condition.
Exit:  Trigger is activated when any of the channels no longer match the specified
condition.

Setting the Number of Times Pattern B Is to Be Met
1 to 108 times

Setting the Trigger Level
Selectable range: Eight divisions of the screen.
Resolution 0.01 divisions: For example, the resolution for 2 mV/div is 0.02 mV.

Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.
Yaat Approximately 0.3 divisions™ of hysteresis around the trigger level.
L. Approximately one division* of hysteresis around the trigger level.
* The value above is an approximate value. It is not strictly warranted.

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Turning the HF Rejection ON and OFF

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Hold Off
See section 6.4.

Note

If you wish to activate a trigger on a single pattern condition, use the pattern trigger. If you
specify all Xs for the status of condition A or condition B, triggers will not be activated.

6-16
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6.9 Setting the A Delay B Trigger (ENHANCED)

Procedure

=06,

(weasure]cursor) (FLE | misc Jconocd matH)
XY MENU___MENU

LPHASE
(seTup [oispLay)(copy]mace savE)o—
[ — e —D)

: ‘IIHEH’ 1lHIIIIj

vsDIv TIME /DIV

O10O

e®®@

o

0
RESET SELECT
START/STOP

=)
\

L‘E:\

1

SNAR HELP

00

<For a description of this function, refer to page 2-9.>

+ To exit the menu during operation, press ESC
located above the soft keys.

* In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Setting the Trigger Type
1.  Press ENHANCED. The ENHANCED menu appears.
2. Press the Type soft key. The Type menu appears.

Type
A -> BIN)

ENHANCED

[~
et Patter

[ [ count
Levels
Coupling 1

[@Hold OFf
ws)|
0.08

3.  Press the A Delay B soft key.

A

|

Delay El Pattern Width OR

'NHANCED,
Y HOTd OFF
(us)
0.08

Setting the Status and Condition of Condition A and Condition B
4.  Press the Set Pattern soft key. The Set Pattern dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.
5. Use jog shuttle & SELECT to set the status of condition A of each channel to H, L,

or X.

6. Use jog shuttle & SELECT to set the condition of condition A to Enter or Exit.
7. Likewise, set condition B.

Set Pattern,

condit ion -

for each channel to H, L, or X.

Set the Condition of condition
A/B to Enter or Exit.

ENHANCED,

j Set the status of condition A/B

Tupe
A Delay B

Level,s
Soupling

[«
et Patter

Elhelay
0.

uS)| [EHold Off
(u8)|
003 0.68

8.  Press ESC. The Set Pattern dialog box closes.

IM 701730-01E
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6.9 Setting the A Delay B Trigger (ENHANCED)

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection
9.  Press the Level/Coupling soft key. The Level/Coupling dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.

Tupe s S STETagus )| ferold OFF
et Patte Levels (u3))
A Delay B 1Cﬂupling | 0.003 0.08
Level Couplin .
LI *1. Setting the level of each channel
Level Hys Coupling HF Rej

*2. Set the hysteresis of each
B channel to 77 or A#.

i — e ——— Y N 11 trigger coupling of each
oL 1 = S channel to DC or AC

CH4 1.00 U, I ofF ] R .
- | = | | | *4. Set the HF rejection of each

i i f i channel to OFF, 20 MHz, or 15
1 2 3 "4 kHz.

10. Like in the case of the A->B(N) trigger (see section 6.8), set the level, hysteresis,
trigger coupling, and HF rejection.
11. Press ESC. The Level/Coupling dialog box closes.

Setting the Delay
12. Press the Delay soft key to set the delay.
Pressing RESET resets the value to 0.003 us.

Type rS [~ [mDelay(us) [GHoId OFf
jset Patter Level/ (us)|
A Delay B Coupling a.aa;! 0.08
Setting the Hold Off
13. Set the hold off time according to the procedures given in section 6.4.

Note

+ The status settings of conditions A and B apply to the A->B(N) trigger and A Delay B trigger.
« The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to both simple
and enhanced triggers.
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6.9 Setting the A Delay B Trigger (ENHANCED)

Explanation

The trigger activates the first time condition B becomes true after condition A has
become true and the preset time has elapsed.

Setting Conditions A and B
¢ Status of Each Channel
You can select from the following three choices.
H: Above the preset trigger level
L: Below the preset trigger level
X: Don’t Care
e Condition
Enter: Trigger is activated when all channels match the specified condition.
Exit:  Trigger is activated when any of the channels no longer match the specified
condition.

Setting the Delay
3 ns to 5 s (resolution is 1 ns)

Setting the Trigger Level
Selectable range: Eight divisions of the screen.
Resolution 0.01 divisions: For example, the resolution for 2 mV/div is 0.02 mV.

Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.
Yot Approximately 0.3 divisions™ of hysteresis around the trigger level.
AL Approximately one division* of hysteresis around the trigger level.
* The value above is an approximate value. It is not strictly warranted.

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Turning the HF Rejection ON and OFF

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Note

If you wish to activate a trigger on only a single pattern condition, use the pattern trigger (see
section 6.10). If you specify all Xs for the status of condition A or condition B, triggers will not
be activated.

IM 701730-01E
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6.10 Setting the Pattern Trigger (ENHANCED)

<For a description of this function, refer to page 2-9.>
Procedure

+ To exit the menu during operation, press ESC

Shace 8ag neLe located above the soft keys.
O/ @ O O  In the procedural explanation below, the term jog

@ Jcumsor) (FiLe | misc Jonocd| mark ) nssz'r SELECT shuttle & SELECT refers to the operation of
XY MENU _MENU LPHASE Aca
(serup JorspLav)(copy| mace SAVE)D selecting/setting items and entering values using
[ —r—)) .
the jog shuttle and SELECT and RESET keys.

For details on this operation, see sections 4.1 and
4.2.

@ » For a description of the operation using a USB

g U keyboard or a USB mouse, see section 4.3.

Setting the Trigger Type
1.  Press ENHANCED. The ENHANCED menu appears.
2.  Press the Type soft key. The Type menu appears.

TIME DIV

ENHANCED,

o [« @ Count [@Hold OFf
fet pattern Level, ws)
Coupling 1 0.0

3.  Press the Pattern soft key.

Type

A —> B(N)

NHANCED,

—> B(N)]| A Delay Pattern Width OR ™v HoTd Off
(us)
.68

Setting the Status and Condition
4.  Press the Set Pattern soft key. The Set Pattern dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.

ENHANCED

Tope | [~ TEHoId OFf
et Patter Levels ws)
Pattern Joup1ing .08

e Activating a Trigger Only on the Status Pattern
5. Use jog shuttle & SELECT to set Clock CH to None.
These are not displayed on the DL1720E.
6. Use jog shuttle & SELECT to select H, L, or X for the status of each channel.
7. Use jog shuttle & SELECT to set Condition to Enter or Exit.
Proceed to step 9.

Clock cH Select None for the clock channel.
ont A 1
ciz [ H_] Select H, L, or X for the status of each
CH3 1 j channel.
cHe X1
Condition Set Condition to Enter or Exit.
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6.10 Setting the Pattern Trigger (ENHANCED)

¢ Activating a Trigger in Synchronization with the Clock Channel
5. Use jog shuttle & SELECT to set Clock CH to CH1 through CH4(2).
CHB3 and CH4 are not displayed on the DL1720E.
6. Use jog shuttle & SELECT to set the trigger slope of the clock channel to £ or L.
7. Use jog shuttle & SELECT to select H, L, or X for the status of each channel.
8. Use jog shuttle & SELECT to set Condition to True or False.

condition

=

J—_—

]

=14

Select from CH1 through CH4(2) for the clock
Select the trigger slope of the clock channel.

J Select H, L, or X for the status of each channel.

Set Condition to True or False.

9. Press ESC. The Set Pattern dialog box closes.

Setting the Clock CH Level, Hysteresis, Trigger Coupling, and HF Rejection
10. Press the Level/Coupling soft key. The Level/Coupling dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.

ENHANCED,

Type

Pattern

o (o
et Patte Levels

Coupling

ToHo1d OFF
(us)]
9.08

\

Level CoupTing,

Level Hys  Coupling HF Rej

CHL [

1.50 UL ¢ 0FF ]

cHz [

156 UL [ oc__ [ orr_]

cH3 [

1.50 U1 R ] |

CHa [

1.60 UL ¢ OfF ]
| | | |

| i N
*q *9 *3 *4

*1. Setting the level of each channel

*2. Set the hysteresis of each
channel to 22 or A*.

*3. Set the trigger coupling of each
channel to DC or AC.

*4. Set the HF rejection of each
channel to OFF, 20 MHz, or 15
kHz.

11. Like in the case of the A->B(N) trigger (see section 6.8), set the level, hysteresis,
trigger coupling, and HF rejection.
12. Press ESC. The Level/Coupling dialog box closes.

Setting the Hold Off
13. Set the hold off time according to the procedures given in section 6.4.

Note

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to both simple
and enhanced triggers.

IM 701730-01E
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6.10 Setting the Pattern Trigger (ENHANCED)

Explanation

CH1input | E i
1 1

A trigger activates when all the conditions specified on multiple trigger sources are met
or not met.

Setting the Trigger Source and Status

Select a trigger status of the trigger source from the following three choices.
H: When the trigger source level is above the specified trigger level

L: When the trigger source level is below the specified trigger level

X: Don’t use a trigger source

Selecting a Clock Channel

« Select None if the trigger is not to be activated in synchronization with the signal.

» To activate the trigger in synchronization with the signal, select a clock channel from
CH1 to CH4 (or CH1 to CH2 on the DL1720E).

* You can select a trigger slope from the following.
£ Rising
L: Falling

Selecting the Trigger Condition

* Activating a Trigger Only on the Status Pattern
You can select conditions for activating triggers from the following.
Enter: Activates a trigger when the specified combination (pattern) is met.
Exit:  Activates a trigger when the specified pattern is no longer met.

CH1input __| ; L cHyH CH2; L
! CH3 : X CH4 : X

CH2input~ | [ condition: Enter
1

Pattern »:«Pattern
not met T met

Trigger condition met * CH3 and CH4 not available on the DL1720E.

e Activating a Trigger in Synchronization with the Clock Channel
You can select conditions for activating triggers from the following.
True: A trigger is activated on the rising or falling edge of the clock channel while
the status pattern is met.
False: A trigger is activated on the rising or falling edge of the clock channel while
the status pattern is not met.

CH1; H CH2; L

. CH4™: X CH3': Clock CH
CH2 input Condition: True
CH3" input f

A L

N 1
1
I
Pattern not—>+=<— Pattern met —>—=<Pattern > Pattern =<
met 1 met met

Trigger condition met CH3 and CH4 not available on the DL1720E.
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6.10 Setting the Pattern Trigger (ENHANCED)

Setting the Trigger Level
Selectable range: Eight divisions of the screen.
Resolution: 0.01 divisions: For example, the resolution for 2 mV/div is 0.02 mV.

Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.
AL Approximately 0.3 divisions* of hysteresis around the trigger level.
2 :  Approximately one division* of hysteresis around the trigger level.
* The value above is an approximate value. It is not strictly warranted.

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Turning the HF Rejection ON and OFF

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Notes on Setting the Pattern Trigger

» If you change the trigger type setting, the pattern trigger setting is disabled. However,
if the trigger type is set to pattern trigger again, the previous setting is activated.

» The operation is set to auto mode even when the trigger mode is set to auto level
mode.
You can set the trigger status to all trigger sources. On the channel selected to be the
clock channel, select the trigger slope.

« When activating a trigger in synchronization with the clock signal, if the setup time of
the pattern for the clock signal is 1 ns or more, keep the hold time at 1 ns or more.

IM 701730-01E
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6.11 Activating a Width (Pulse<T, Pulse>T,
T1<PLS<T2, and Time Out) Trigger
(ENHANCED)

Procedure

CLEAR

<For a description of this function, refer to page 2-10.>

+ To exit the menu during operation, press ESC

=8,

\@ %ﬁfg’ located above the soft keys.

|

[ — 117 Y —))
SEARCH

vsDIv TIME/DIV

o

=]

:
MEASURE| CURSOR, FILE | MISC |GONO-GO| MATH
(eandamy (e T poresd 120, (ca oo
(serup [oispLav)(copy|mace save)o—(sHiFT
(_THGGER )

[

In the procedural explanation below, the term jog

For details on this operation, see sections 4.1 and

o

=)
N

8000

O

O

4.2.

shuttle & SELECT refers to the operation of

selecting/setting items and entering values using

Lﬂ:

the jog shuttle and SELECT and RESET keys.

Setting the Trigger Type

1.  Press ENHANCED. The ENHANCED menu appears.
2.  Press the Type soft key. The Type menu appears.
mPE S‘Et Patteri ALEUE]/ © coumt ﬁHnlﬂ [(Iflg)
A -> B(N) Coupling | 1 0.08
3.  Press the Width soft key.

NHANCED,
HoTd Off
(us)

F -> B(N)l A Delay B
.68

Pattern l Width | OR ™v

Setting the Width Type

4.

Press the Width Type soft key. The Width Type menu appears.

Tope dth Type |~ = STineus) | Windou [fgHold OFF
=t Patter Levels ws)|
Uidth Pulse<T coupling 0.001] OFF ] .08

Press the Pulse<T, Pulse>T, T1<PLS<T2, or Time Out soft key.

ENHANCED

Type 1] Pulse<T Pulse>T | T1<PLS<TZ | Tine Out Jindow [5Ho1d OfF
| | (u3)|
Width . F @l 0.08

Setting the Window

6.

Press the Window soft key and select ON or OFF.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

+ If set to OFF, a trigger is activated on the time width over which the parallel pattern of the

status (H, L, or X) of each channel is met or not met.

+ If setto ON, a trigger is activated on the time over which the parallel pattern of the window

condition (IN, OUT, or X) of each channel is met or not met.

Tupe Tath Type
Width

ENHANCED.
[~ Y
Bet Pattern Levels

[ETine (us Windouw pHold OFF
(us)|
Coupling 0.0 1 0FF PN 0.0t

Pulse<T
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6.11 Activating a Width (Pulse<T, Pulse>T, T1<PLS<T2, and Time Out) Trigger (ENHANCED)

Setting the Status
7.  Press the Set Pattern soft key. The Set Pattern dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.

Tope TIPS ETIRE(US) [ Uindou [lgHold OFF
et Patter Levels us)|
Uidth Pulse<T Soupling 0.001] OFF ] 0.08

8. Use jog shuttle & SELECT to set the status of each channel to H, L, or X (IN,
OUT, or X if Window is ON).
9. Use jog shuttle & SELECT to set Condition to True or False.

When Window is OFF When Window is ON

it [F 147 Select H, L, or X for the et oot Select IN, OUT, or X for
cHe . Ei status of each channel. ez [TH_] Ei the window condition
o3 X1 s x| of each channel.
CH4 E -1 CH4 E -1
Cond it fon 1 Set Condition to True Condition -— Set Condition to True
or False. or False.

10. Press ESC. The Set Pattern dialog box closes.

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection
11. Press the Level/Coupling soft key. The Level/Coupling dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.
12. Like in the case of the A->B(N) trigger (see section 6.8), set the level, hysteresis,
trigger coupling, and HF rejection.
If Window is ON, set the window position and width, trigger coupling, and HF rejection.
The setting is the same as the window trigger. See section 6.13.

Type T@th Type [« o STine(us) | Window |i@Hold OFF
et Patte Levels (u8)|
Width Pulse<T Coupling 0.001 OFF E 0.05
When Window is ' When Window is ON
Level Coupling Level Coupling
Level Hys Coupling HF Rej Center Width Coupling HF Rej
CH1 [ 1.50 V] | Y | I | CH1 [ 1.50 U] Zz.66 U] TC [__OFF
cHz [ 1.5 U] | Y o] CHZ [ 1.50 V] Z.06 U] 1T [__OFF
CH3 [ 150 V] | Y _0FF_] CH3 1.56 U] 2.66 U] _TC |_OFF,
CHa [ 1.00 U] | Y _oFF_] CH4 [ 1.60 U] Z.66 U] _TC, J_OFF,
| | | | | |
i i | i i
*q *9 *3 *4 *5 *6

*1. Setting the level of each channel

*2, Set the hysteresis of each channel to ZZ or A#~.

*3. Set the trigger coupling of each channel to DC or AC.

*4. Set the HF rejection of each channel to OFF, 20 MHz, or 15 kHz.
*5. Set the window position of each channel

*6. Set the window width of each channel

13. Press ESC. The Level/Coupling dialog box closes.

Note

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to both simple
and enhanced triggers.

IM 701730-01E

6-25

s1abbi] ﬂ



6.11 Activating a Width (Pulse<T, Pulse>T, T1<PLS<T2, and Time Out) Trigger (ENHANCED)

Explanation

Setting the Determination Time

14. Press the Time soft key.
If Width Type is T1<PLS<T2, press the Time1/Time2 soft key to set the jog shuttle control
to Time1 or Time2.

ENHANCED,
@Time(us)! Window [@Hold Off

Type  Pidth Type [« [
Iset Patter Levels

Width Pulse<T Coupling

1" eof=— When Width Type is
@Tmes%g’ T1 < Pulse <T2

(us)
IFF N 0.08

.60

15. Turn the jog shuttle to set the determination time.
Pressing RESET resets the pulse width to 0.001 us (0.002 us for Time2).

Setting the Hold Off
16. Set the hold off time according to the procedures given in section 6.4.

This setting is for activating a trigger by determining whether the time over which the
specified condition is met or not met is shorter or longer than the determination time set
in advance.

Determination Type

Pulse > T:  Atrigger is activated when the time over which the status pattern condition
is met becomes longer than the specified determination time and the
condition changes.

Pulse <T: A trigger is activated when the time over which the status pattern condition
is met is shorter than the specified determination time.

T1<PLS<T2: A trigger is activated when the time over which the status pattern condition
is met is between the two specified determination times.

Time Out: A trigger is activated when the time width over which the status pattern
condition is met becomes longer than the specified determination times.

The point where the trigger occurs differs between Pulse > T and Time Out as shown in
the figure below.

400 ns
500 ns
500 ns, >! <100 ns nonsg . - =100 ns
|<7)| Y I | I\
CH1 7{ } CH1 f \ 7[\
Triggers Triggers

When Pulse > T, CH1 = H, and Time = 400 ns When Time Out, CH1 = H, and Time = 400 ns

Example
Pulse<Time, Conditions: CH1 = H, CH2 = H, Other CHs: X,
When Condition = True, and Time = 400 ns

300 ns

~

! 1

|

CH1 |

i

|
CH2

Triggers
CH1 L [H ] L] H
cH2 L [H] L]H] L

300 ns 500 ns

A e
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6.11 Activating a Width (Pulse<T, Pulse>T, T1<PLS<T2, and Time Out) Trigger (ENHANCED)

Status of Each Channel

» The status (H, L, and X) is the same as A->B(N) trigger when Window is OFF. See
section 6.8.

» The status (IN, OUT, and X) is the same as the window trigger when Window is ON.
For a description of window triggers, see section 6.13.

Setting the Trigger Level
Selectable range: Eight divisions of the screen.
Resolution: 0.01 divisions: For example, the resolution for 2 mV/div is 0.02 mV.

Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.
A4 Approximately 0.3 divisions™ of hysteresis around the trigger level.
77: Approximately one division* of hysteresis around the trigger level.
* The value above is an approximate value. It is not strictly warranted.

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Turning the HF Rejection ON and OFF

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Determination: Time
The selectable range is 1 ns to 1 s, and the resolution is 1 ns.

Relationship with Window

When Window is turned ON, a trigger is also activated on the time over which the
parallel pattern of the window condition (IN, OUT, or X) of each channel is met or not
met. For details on the window trigger, see section 6.13, “Setting the Window Trigger.”

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Notes on Setting the Width Trigger

The trigger may not operate correctly if the interval between pulses or the pulse width of
the signal is less than 2 ns. The time accuracy of the pulse width under standard
operating conditions after calibration is + (0.5% of setting + 1 ns). However, the setting
for T1I<PLS<T2 is the T2 value.
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6.12 Setting the OR Trigger (ENHANCED)

Procedure

CLEAR

<For a description of this function, refer to page 2-10.>

=%

SNAL HELP

00 |.

C Jcumsor) (Crie | misc Jcomocd| marh )

X-Y MENU __ MENU LPHASE

(seTup [oispLav)(copy]mace save)o—
[ — e —D)
H

:
a(e2)
vsDIv TIME DIV

HESET SELECT
ACQ | START/STOP

o—

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

Setting the Trigger Type
1.  Press ENHANCED. The ENHANCED menu appears.
2.  Press the Type soft key. The Type menu appears.

ENHANCED,

o [« @ Count [@Hold OFf
fet pattern Level, ws)
Coupling 1 0.0

3.  Press the OR soft key.
(us)

F -> B(N)I A Delay B Pattern
.68

Type

A —> B(N)

NHANCED,
Width OR l ™v HoTd Off

Setting the Window
4.  Press the Window soft key and select ON or OFF.
« If set to OFF, a trigger is activated on the OR logic of the edge of each channel.
+ If set to ON, a trigger is activated on the OR logic of the window condition of each channel.

ENHANCET,

Tupe = s Window | Hold OFf
Bet Pattern Levels (us)

OR Coupling OFF  DH| 0.08
|

Setting Slope of the Edge Trigger of Each Channel
5-  Press the Set Pattern soft key. The Set Pattern dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.

ENHANCED,

Type (o » Window  |igrnld OFF
et Pattern Levels (us)
OR loup1ing OFF A o.nﬁl

6. Use jog shuttle & SELECT to set the slope of the edge trigger of each channel to
£, %, or—(IN, OUT, or —. if Window is ON).

When Window is OFF When Window is ON

et 147 You can select the et 147 Select IN, OUT, or X for
oz 1 slope of the edge for ae 11 the window condition
EER —— each channel. o3 17 of each channel.

che [ N e

7. Press ESC. The Set Pattern dialog box closes.
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6.12 Setting the OR Trigger (ENHANCED)

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection
8.  Press the Level/Coupling soft key. The Level/Coupling dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.
9. Like in the case of the A->B(N) trigger (see section 6.8), set the level, hysteresis,
trigger coupling, and HF rejection.
If Window is ON, set the window position and width, trigger coupling, and HF rejection.
The setting is the same as the window trigger. See section 6.13.

ENHANCED.

Tupe = S Window |igHold OFF
Fet Patter Level, Sy
OR |Cuuplinq I OFF  PH| e.oﬂl

When Window is * When Window is ON
Level/Coupling Level/Coupling
Level Hys Coupling HF Rej Center Width Coupling HF Rej
CHI[  150U] #_ ] 0c__I OFF_] CHL 1.50 U] 2.60 U]_TC__| OFF ]
ciz [ 150 U] A | _bc__ [ _orf_] ciz [ 150 U] z.e6 U]_1c__[_orF_]
CH3[  156U] # [ OC__ [ OFF_] CH3[ 150 U] 2.60 U] 1UC__[ OFF ]
CH4 [ 100Vl #_ ] 0c__I OFF_] CH4 1.00 U] 2.60 U]_TC__| OFF ]
: : : : : :
R N

*1. Set the level of each channel.

*2, Select AZ or A# for the hysteresis of each channel.

*3. Select DC or AC for the trigger coupling of each channel

*4. Select OFF, 200 MHz, or 15 kHz for the HR rejection of each channel.
*5. Set the position of the Window for each channel.

*6. Set the width of the Window for each channel.

10. Press ESC. The Level/Coupling dialog box closes.

Note

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to both simple
and enhanced triggers.

Setting the Hold Off
11. Set the hold off time according to the procedures given in section 6.4.

IM 701730-01E
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6.12 Setting the OR Trigger (ENHANCED)

Explanation

This setting is for activating a trigger on the OR logic of the edge trigger or the OR logic
of the window trigger of each channel.

Setting the Edge Trigger of Each Channel
£ Rising

1 Falling

f1: Don’t Care

Setting the Trigger Level
Selectable range: Eight divisions of the screen.
Resolution: 0.01 divisions: For example, the resolution for 2 mV/div is 0.02 mV.

Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.
A4:  Approximately 0.3 divisions* of hysteresis around the trigger level.
2/ :  Approximately one division* of hysteresis around the trigger level.
* The value above is an approximate value. It is not strictly warranted.

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Turning the HF Rejection ON and OFF

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Relationship with Window
When Window is turned ON, a trigger is activated on a Window of OR trigger. For details
on window triggers, see section 6.13.
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6.13 Setting a Window

Procedure

CLEAR

=%

SO0 |.

Trigger (ENHANCED)

<For a description of this function, refer to page 2-10.>

+ To exit the menu during operation, press ESC
located above the soft keys.
In the procedural explanation below, the term jog

(weasure]cursor) (FLE | misc Jconocd matH)

XY MENU___MENU

[=

vsDIv

O

o
@' ENHANCED) )|
/

u}

TIME /DIV

O

o

0600

5
RESET
Trrase ( Aca || sTART/STOP
(serup [oispLay)(cory[ mace save)o—(sHIFT)
SEARCH 0—Tpe

S |

shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

SELECT,

keyboard or a USB mouse, see section 4.3.

=)
\

L‘E:\

|

Setting the Trigger Type
1. Press ENHANCED.
2.  Press the Type soft

The ENHANCED menu appears.
key. The Type menu appears.

ENHANCED

Type

A -> B(N)

S [ [ count
et pattern Levels
Coupling 1

[@Hold OFf
ws)|
0.08

3. Press the Width or t

he OR soft key.

A Delay B| Pattern

'NHANCED,
HOTd OFF
(us)

| Width
0.08

OR | Y

|

Setting a Window Trigger
4.  Press the Window soft key to select ON.

Set the status and t

rigger condition of each channel according to the procedures given in

section 6.11 or 6.12.

ENHANCED

Type
Width

Tdth Type [a
et Patter
Pulse<T

[
Levels
Coupling

[ETime(us Window jHOTd Off
w3)|
0.0 1 OFF PN 0.0

Setting the Center Level

and Window Width

5.  Press the Level/Coupling soft key. The Level/Coupling dialog box opens.
The settings related to CH3 and CH4 are not displayed on the DL1720E.
6. Use jog shuttle & SELECT to set the window center level and the window width.

Type

Width Pulse<T

Tdth Type [« [«
et Patte Level/

sTine(uS) | Window [@Hold Off
(us)
0.001) OFF @ 0.05

Coupling

\

LevelCoupling,

center

uidth Coupling HF Rej

CHL [ 1.50

UL Z.e6 U_bc__|_0FF_]

CHZ 1.56 U] 2,66 U] TC _OFF_]

CH3 [ 1.50

Ul zeo Ul Bc__| OFF_]

CHe [ 1.0

UL Z.e6 U_bc__|_0FF_]

i
"1

i
*2

*1. Set the window position of
each channel

*2. Set the window width of each
channel
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6.13 Setting a Window Trigger (ENHANCED)

Explanation

Setting the Trigger Coupling and HF Rejection

7.  The setup procedure of the trigger coupling and HF rejection is common to the A-
>B(N) trigger (section 6.8).

8. Press ESC. The Level/Coupling dialog box closes.

Note

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to both simple
and enhanced triggers.

You can set window triggers for the signals input on channels 1 through 4 (or channels 1
and 2 for the DL1720E).

Selecting the Trigger Conditions
e Width Trigger
« IN:  The interval over which the trigger source is within a specified width is
assumed to be the time over which the condition is met.
« OUT: The interval over which the trigger source is outside a specified width is
assumed to be the time over which the condition is met.
e OR Trigger
« IN:  Atrigger is activated when the trigger source enters a specified width.
+ OUT: Atrigger is activated when the trigger source exits from a specified width.

[IN] Trigger is activated (OR trigger) [OUT] Trigger is activated (OR trigger)
Width Window —1' Width Window
Ce_r|1_ter Trigger is activated C(-.\Jrlter
__ . . fOR-trngger) Time over which the condition is met
Time over which the condition is met (Width trigger)
(Width trigger)

Setting a Window

A window is defined by its center level and width.

Selectable Range of Center: Eight divisions of the screen (setting resolution of 0.01 div,
for example 0.01 V when 1 V/div)

Selectable Range of Width:  +4 divisions centered on Level (setting resolution of 0.02
div, for example 0.02 V when 1 V/div)

Note

The width level can be set above +4 divisions from the center of the screen. However, if either
level exceeds the edge of the screen, the operation becomes unstable, so whenever possible
the setting should not exceed +4.
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6.13 Setting a Window Trigger (ENHANCED)

Setting the Trigger Coupling

You can select from the following.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as-is.

Turning the HF Rejection ON and OFF

Specify 15 kHz or 20 MHz if you wish to use a signal that is obtained by removing the
high frequency components (frequency components greater than 15 kHz or 20 MHz)
from the trigger source signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Relationship between the Width and OR Triggers

» The trigger types that the window trigger can use are Width and OR.

» To set the window trigger on a single channel, set the window condition of all
channels except the channel to be used to — or X.

IM 701730-01E
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6.14 Setting the TV Trigger (ENHANCED)

Procedure

CLEAR

=%

T8

C Jcumsor) (Crie | misc Jcomocd| mark )

XY MENU___MENU

(___vermcaL ) (FORZONTAL &

HESET SELECT
LpHAsE ACQ | START/STOP
(serup oispLay)(cory [ mace save)o—(SHIFT)

-ima_az:m

o—

gnae HELP

<For a description of this function, refer to page 2-11.>

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

C SEARCH
i
JCD)

vsDIV
a(2)

o

TIME /DIV

@fjcito

a
Ca

ENHANCED) )
B oy

4

&

Applying a Video Signal

1.

Connect the probe (cable) for applying the video signal to the CH1 input terminal.

Setting the Trigger Type

2.
3.

4.

Press ENHANCED. The ENHANCED menu appears.
Press the Type soft key. The Type menu appears.

ENHANCED,
Type s S @ Count f@Hold OFF
Bet Pattern Levels (us)]
A => B(N) Coupling 1 9.08
Press the TV soft key.
HHANCED,
—> B(N)|| A Delay B| Pattern uidth OR ™ fold Off
| | ws)
.68
I 1 1 1 1 1 |

Selecting the Broadcasting Type of the Video Signal

5.

Press the TV Type soft key. The TV Type menu appears.
TV Type ‘olarity [@ Level
| | leg] Pos [G.Sdiu

Press the soft key corresponding to the broadcast type of the video signal.
The menu contains two pages of selections.

ENHANCED,

Tane Skip

Field

Mz x

[E Line
1z 2 8

7 srryzwan|

NTSC PAL SECAM 108060 i 1680501 720,60p | To Page 2

ap »

Selecting the Polarity

7.

Press the Polarity soft key to select the polarity.

ENHANCED,

Tane Skip

Field

Mz x

5 Line

v NTSC 9.5div

Pos

Type
i 2 4 8

TU Type/ [ Polarity IH Level

Setting the Trigger Level

8.
9.

Press the Level soft key.

Turn the jog shuttle to set the trigger level.
Pressing RESET sets the trigger level to 0.5 divisions or 1.0 division depending on the TV
Type (broadcast type).
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6.14 Setting the TV Trigger (ENHANCED)

Explanation

Selecting the Field Number

10. Press the Field soft key to select the number.
This value cannot be specified when the TV Type is set to 720/60p, 480/60p, 1080/25p,
1080/24p, or 1080/60p.

Selecting the Line Number

11.  Press the Line soft key.

12.  Turn the jog shuttle to set the line number.
Pressing RESET sets the minimum line setting to 8, 5, or 2 depending on the TV Type
setting.

Selecting Frame Skip
13. Press the Frame Skip soft key to select Frame Skip.

Type TU Type | Polarity| (@ Level Field [m Line [Frame Skip
v NTSC pos | o.sdiv @ 2 X 5 z 48

This setting is for activating a trigger on a video signal applied to CH1.

Broadcast Types That TV Trigger Supports

You can select the broadcast mode from the following.

NTSC, PAL, SECAM, 1080/60i, 1080/50i, 720/60p, 480/60p, 1080/25p, 1080/24p, 1080/
24sF, and 1080/60p.

Field Number

You can select the field number to be detected.

1: Detect a field in which the start of the vertical sync pulse and the start of the line is at
the same time.

2: Detect a field in which the start of the vertical sync pulse is delayed by 1/2 H (H is the
horizontal scan interval) of the start of the line.

X: Detect both.

Polarity
You can select Pos (positive) or Neg (negative).
Polarity: Pos ) . Polarity: Neg
NTSC, PAL, _. lovel t-T—7-------- . Trigger *pomt
SECAM, riggerlevel __1_|________[ | __._ §
480/60P A Trigger Ievel:',: e I
Trigger point Synchronization pulse
t_o_
Trigger point Trigger level - ___JJ ZZZIZ121C
Other than '
above Tl T ____ =

t
Trigger level

iz A
N Trigger point

Trigger Level

Set the difference between the trigger level and the start value of the sync pulse in units
of divisions. The selectable range is 0.1 to 2.0 divisions within the screen. The resolution
is 0.one divisions. By default, the trigger level for NTSC, PAL, and SECOM is 0.5
divisions. For all other broadcasting types, the trigger level is 1.0 division.

IM 701730-01E
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6.14 Setting the TV Trigger (ENHANCED)

Line Number

A trigger is activated at the start of the line of the selected number.

* NTSC: 5 to 1054
The following line numbers are those when the field number is set to 1 (if the field
number is set to 2, the numbers are assigned sequentially by setting 268 to 5).

Line numbers inside the parentheses cannot be set.

Field 1

. [ 1 Tolelelwlslelz1sloltol11l12]13l1al15]16]17]18]19]20 21 [ 22] 23
Line number —— 524525526 548
70491050 1051 —— 1054

Field 2

Line number — \ggé leezl2s3ksabsskesisizeskeslorolor1l272l273l274k 7527677278k 7628 0l8 1 |282|283|284I§188|

e For PAL or SECAM: 2 to 1251
The following line numbers are those when the field number is set to 1 (if the field
number is set to 2, the numbers are assigned sequentially by setting 315 to 2).

Line numbers inside the parentheses cannot be set.
Field 1 _||_||_||_|U |.| |.| U |.| |-| U |-|

i C 0 T 01 1 Tmilz2a1lslalsilel 7]
Line number 621 622 623 624 625 626 632

1246 ———— > 1250 1251

Field 2

. | 308 | 309 | 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 |
Line number~" g3, 945

* For 1080/60i, 1080/50i, or 1080/24sF: 2 to 2251
The following line numbers are those when the field number is set to 1 (if the field
number is set to 2, the numbers are assigned sequentially by setting 565 to 2).

Line numbers inside the parentheses cannot be set.

45H 517H
5H L 5H L 35H
. 2245 2250 | 2251
Line number — 1120 1125 1126 1127 1128 1129 1130 1131 1132 1166
| | m 12 | 3 | 4 | 5 6 | 7 | 41
Fietd 1 V™Y oy b b d A=
B 1682 1687 1688 1169 1170 1171 1172 1173 1174 1728
Line number— 557 | 562 | 563 | 564 | 565 | 566 | 567 | 568 | 569 | | 603 |
Field2 |
5H b e 5H bt 34H 1
T1/2H] I 45H T1/2HI I 518H

* For 1080/60p, 1080/25p, or 1080/24p: 2 to 2251

Line numbers inside the parentheses cannot be set.

45H
5H i 5H i 35H
| | | | | | | |
TR o e N U Y| T N s o S LA
(1) 2 3 4 5 6 7 8
Line number— 1125 1126 1127 1128 1129 1130 1131 1132 1133
2250 2251

* For 720/60p: 2 to 2251

Line numbers inside the parentheses cannot be set.

30H
5H i 5H i 20H
| | | | | | | |
O e NN N B (| B S g
(1) 2 3 4 5 6 7 8
: . 750 751 752 753 754 755 756 757 758
Line number 2050 2051

6-36 IM 701730-01E



6.14 Setting the TV Trigger (ENHANCED)

* For 480/60p: 8 to 2251

Line numbers inside the parentheses cannot be set.
1 42H
0 o R
1
[

(1)|(2) (3)'(4) (5)'(6) (7)|8|9|10|11|12|13|14I 43' l

Line number ——— 524 525 526 568
2207 2208 2209 2251

Frame Skip
This function is used to skip frames such as when the color burst is inverted every frame.
You can select the number of frames at which this operation is repeated.

1: Activates a trigger at the specified field every time.

2: Skips 1 frames and activates a trigger at the specified field of the succeeding frame.
This operation is repeated every two frames.

4: Skips three frames and activates a trigger at the specified field of the succeeding
frame. This operation is repeated every four frames.

8: Skips seven frames and activates a trigger at the specified field of the succeeding
frame. This operation is repeated every eight frames.

Note
+ Video signals can only be input to CH1. All other channels do not support video signals.
» Hold-off, trigger coupling, and HF rejection settings are ignored.
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6.15 Setting the Action-on-Trigger

<For a description of this function, refer to page 2-13.>
Procedure

CLEAR SNAL HELP

=8 &8
+ To exit the menu during operation, press ESC

(errelansos) ; located above the soft keys.

XY MENU ___MENU
(sEvr JospLar) oy mace sa)g « For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

D)

/

O—TRIG’'D

a a

o 1

o 2
vsoIv TIME DIV

afcn3

e

NSl

1.  Press SHIFT+MODE (ACTION). The ACTION menu appears.

2.  Press the soft key corresponding to the action to be enabled and select ON.
If Send Mail is turned ON, use the jog shuttle to set the mail transmission count
(MailCount).

[ ACTION |

Buzzer Save to | Hard Copy [Inage Save J@ACQ Count] Send Mail
File PFF] oON Exec
ON OoN ON OoN aninite 1@nai1cﬂ ‘
100
Setting the Action Count

3.  Turn the jog shuttle to set the action count (ACQ Count).
Pressing RESET sets the count to Infinite.

Executing and Canceling the Action Trigger

4.  Press the Exec soft key. The waveform acquisition starts and action-on-trigger is
executed. Exec changes to Abort.
To abort an action-on-trigger, press the Abort soft key or START/STOP. The
waveform acquisition stops and action-on-trigger is aborted.

Buzzer Save to | Hard Copy [Inage Save |[@ACQ Cound] Send Mail —
File PFF] ON Exec
ON ON | DFF] ON ON | Infinite [[@MailCow
1600,
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6.15 Setting the Action-on-Trigger

Explanation
A specified action can be executed each time a trigger is activated.

Action to Be Performed When the Trigger Condition Is Met:

Buzzer: Sounds a buzzer.

Save to File: Saves waveform data, measured waveform parameters, and snapshot
waveforms to the storage medium (floppy disk, PC card, Net Drive*, or
USB storage) specified in the FILE menu.

Hard Copy: Outputs the screen image data to the printer (Built-in, USB, or Net Print*)
specified under Copy to in the Copy menu.

Image Save: Saves screen image data to the storage medium (floppy disk, PC card,
Net Drive*, or USB storage) specified in the Image Save menu.

Send Mail:  Sends Mail*. Set the mail send count in the range from 1 to 1000. For
details, see section 13.5.

* When the Ethernet interface option is installed

Note

When the action-on-trigger is started, the specified action is performed when the trigger is
activated in the normal mode regardless of the trigger mode setting.

Action Count: ACQ Count
1-65536: Repeats the action the specified number of counts.
Infinite:  Repeats the action until waveform acquisition is stopped.

Operation When Action Set to Save to File, Hard Copy, or Image Save
The operation follows the settings specified in the FILE, COPY, or Image Save menu.

File Name When Action Set to Save to File or Image Save
The file name is automatically assigned by the auto naming function. For details, see
section 12.5 or 12.9.

Operation When Action is Set to Send Mail
Sends mail to the address specified when choosing MISC key > Network > Mail Setup >
Mail Address.

Trigger Mode
The trigger mode is set to Single.

Notes on Setting the Action On Trigger
» Action-on-trigger cannot be used if the acquisition mode is Average.
+ Settings cannot be changed while action-on-trigger is in progress.
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6.16 Setting the Trigger Gate

Procedure

/

(measure]cursor) (Filfe | misc Jaojvo-Go] math)
XY m MENU TphHASE ( ACQ | START/STOP
( setuP IDISPLAY) COPY]| E-SAVE D_
[ — e —))
2ED) i
PRESET zoom pm———
oz (e e
. vsDIV TIME /DIV
D ACTIDN DELAY.
((wooe [ rosmar)
;

RESET

@ sﬁa';

SELECT

E?
O

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

14

1. Press the MISC key. The MISC menu appears.

2.  Press the System Config soft key. The System Cnfg menu appears.
[_MISC,
Aalihmtin ARmmte Network |AS|_.|stEn | verview I Next
Control Conf iy 1,2y
3.  Press the Trigger Gate soft key to select OFF, Active H, or Active L.
Henu Hessage [Click sounda Offset Trigger
Language | Language DatesTime Cancel Gate
ENG | JPN oN N OFF
Henu Message Tick Sounda OFF Active H Active L
Languagel Language Date/Time
ENG JPN ON
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6.15 Setting the Action-on-Trigger

Explanation

VAN

Trigger Gate

Set the timing when the specified trigger condition is activated.

OFF: When the trigger condition is met, the waveform is acquired.

Active High: When the external signal is low, the waveform is not acquired even when
the trigger condition is met. When the trigger condition is met when the
external signal is high, the waveform is acquired.

Active Low: When the external signal is high, the waveform is not acquired even when
the trigger condition is met. When the trigger condition is met when the
external signal is low, the waveform is acquired.

When trigger gate is set to Active, A->B(N) trigger and A delay B trigger cannot be
selected.

Level

High or Low is determined by referring to the external trigger level. See section 6.6.

An external signal can be alternately applied to the EXT TRIG IN/EXT CLOCK IN /TRIG
GATE IN terminal on the rear panel (or front panel on the DL1720E).

Trigger Gate Input Terminal
The trigger gate input terminal is also used as an external trigger input terminal. The
terminal is used when you wish to activate the trigger using an external signal.

ltem Specification

Connector type BNC

Maximum input voltage +40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz or
Frequency range DC to 50 MHz

Input impedance Approximately 1 MQ and approximately 20 pF

Input range +2 V (for the DL1735E/DL1740E/DL1740EL)

+ 1V (when set to the =1 V range on the DL1720E)

+ 10 V (when set to the +10 V range on the DL1720E)
Minimum input amplitude 0.1 Vp-p (for the DL1735E/DL1740E/DL1740EL)

0.1 Vp-p (when set to the +1 V range on the DL1720E)

1 Vp-p (when set to the =10 V range on the DL1720E)
Minimum pulse width 10 ns or more for high and low

[Input terminal]

For the DL1735E/DL1740E/ For the DL17420E
DL1740EL (terminal on the front panel)
(terminal on the rear panel)

EXT CLOCK IN
EXT TRIG IN
TRIG GATE IN
< MQ

[ [P

Note

The determination level for the trigger gate input and the trigger level for the external trigger
input are common.

CAUTION

Applying a voltage exceeding the maximum allowable input voltage above can
damage the input section.

IM 701730-01E
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Chapter 7

Waveform Acquisition

7.1

Procedure

CLEAR

TRACE
(=) O

Starting/Stopping Waveform Acquisition

SNAT HELP

\OET |

To exit the menu during operation, press ESC

T
(esrdarson) (rLe | wsc Jeonood wari) - @ located above the soft keys.
W.m C:i) + For a description of the operation using a USB
[ ——)) FORIZONTAL A7) TRIGGER V) :
: . keyboard or a USB mouse, see section 4.3.
SIMPLE | ENHANCED)
|:| Q Q Acnmv DELAY
NV =

N

L‘E:\

L/

Explanation

1. Press START/STOP. Waveform acquisition starts or stops.
Waveform acquisition is in progress when the indicator above and to the right of the key is
illuminated. When waveform acquisition is stopped, the indicator is OFF and “Stopped” is
displayed at the upper left corner of the screen.

When waveform acquisition is started, waveform data is stored to the acquisition
memory each time a trigger is activated, and the displayed waveform is updated. The
acquisition memory is divided by the specified record length, and the maximum number
of waveforms that can be acquired is retained. The past waveforms that have been
retained can be recalled and displayed using the history memory function when
waveform acquisition is stopped. For the procedure of recalling waveforms using the
history memory function, see section 10.1.

Operation When the Acquisition Mode Is Set to Averaging Mode
» Averaging is stopped when waveform acquisition is stopped.
» Averaging starts again when waveform acquisition is restarted.

START/STOP Operation during Accumulation

Accumulation is aborted when acquisition is stopped.

When waveform acquisition is started, the accumulated waveforms up to that point are
cleared, and new accumulation is started.

Events that Disable the START/STOP Key
» When remote mode is engaged using the communication interface.
» When printing, during auto setup, and while the storage medium is being accessed.

Note

+ Pressing the FILE key or HISTORY key while acquiring waveforms stops waveform
acquisition.

+ If you start waveform acquisition after changing the waveform acquisition conditions, the data
that had been stored in the acquisition memory up to that point is cleared.

» A snapshot function that keeps the current displayed waveform on the screen is also
available. You can update the display without stopping waveform acquisition (see section
8.6).

IM 701730-01E
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7.2 Setting the Record Length

Procedure

<For a description of this function, refer to page 2-14.>

=6,

SNAL HELP

YOO

+ To exit the menu during operation, press ESC

located above the soft keys.

MENU___MENU

(measure]cursor) (FiLE | misc Jeomo-Go] matHll
SETUP |DISPLAY)(COPY | IMAGE SAVE )O—| ~

w
Em RESET SELECT
i

TPHA)

» For a description of the operation using a USB

SEARCH

O—TRIG’'D
a a

@ [ENHANCED)

ACTION _ DELAY

(tooe | rosmon)

keyboard or a USB mouse, see section 4.3.
zoom

TIME /DIV

W
)

/

Explanation

1.  Press ACQ. The ACQ menu appears.

2.  Press the Record Length soft key.

Acq
Time Base

Ext

nterleave Repetitive

OFF on | OFF on

@ Record Hode [© Count
Length
10k Normal Infinite

3.  Turn the jog shuttle to select the record length from 1k to 8M.

You can set the record length (the number of data points) to be stored to the acquisition
memory.
The selectable maximum record length varies depending on the model.

DL1720E 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250 kWord,

(1 MWord model) 500 kWord (1 MWord)

DL1735E/DL1740E 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250 kWord, 500 kWord,
(2 MWord model) 1 MWord, 2 MWord

DL1740EL 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250 kWord, 500 kWord,

(8 MWord model) 1 MWord, 2 MWord, 4 MWord, (8 MWord)

The value inside the parentheses is selectable only when interleave mode is ON (see the next
section.)

Notes on Setting the Record Length

» The sample rate and display record length vary depending on the T/div setting. For
more details about this relationship, see appendix 1, “Relationship between the Time
Axis, Sample Rate, and Record Length.”

» The maximum record length for box average is half the record length of each model
indicated above.

7-2
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7.3 Using Interleave Mode

Procedure

<For a description of this function, refer to page 2-14.>

=6

SNAL HELP

YOO

+ To exit the menu during operation, press ESC

(measure]cursor) (FiLE | misc Jeomo-Go| mars

XY MENU___MENU

( serup IDISPLAY) COPY | IMAGE SAVE )0

CPHAGE

|

o

cH1
PRESET

vspIv

cHd Q

a
N

SEARCH O—TRIG'D
zoom a 9
ENHANCED)
TIME 7DIV
ACTION __ DELAY
CAED)

0
4 \ RESET SELECT
&c (Aca | s

located above the soft keys.
» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

SRR

7
(D).
=

|

Explanation

1.  Press ACQ. The ACQ menu appears.
2.  Press the Interleave soft key to select ON or OFF.

@ Record Hode
Length
16k Normal

5 Count

Infinite

[__nco__]
Tine Base

Ext

Inter leave | spetitive

DFF| oN | FH N

When interleave mode is turned ON, the number of channels that can be used is limited,
but history memory, sequential store count, and record length can be set to twice the
normal values. Also, a setting of 1 GS/s becomes available in real time sampling mode.
The channels that become unavailable when interleave mode is ON are CH2 and CH4
(or just CH2 on the DL1720E).

For a description of the limitations of the record length, sample rate, and other items
when interleave mode is turned ON, see appendix 1.

IM 701730-01E
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7.4 Turning Repetitive Sampling Mode ON and

OFF

Procedure

<For a description of this function, refer to pages 2-7 and 2-14.>

=0,

SNAT HELP

\ ; O O » To exit the menu during operation, press ESC

(measure] cursor) (FiLE | misc Jeono-d| mar

5

vsDIv

o

o

|

——
.
e Juar located above the soft keys.
Cserop Jospuan(ory [ mace saE)o—(srr m.“n > » For a description of the operation using a USB
[ — o —C) SeCER

keyboard or a USB mouse, see section 4.3.

a a
@ [ENHANCED)
TIME/DIV

Q ACTION _DELAY.

NSl

|/

Explanation

1. Press ACQ. The ACQ menu appears.
2.  Press the Repetitive soft key to select ON or OFF.

—Ac]_]

i@ Record Hode [ Count nterleave Repetitive || Tine Base
Length
16k Normal Infinite ON ON nE Ext

You can turn repetitive sampling ON or OFF. When repetitive sampling mode is turned
ON, the sample rate is set greater than or equal to 1 GS/s (greater than or equal to 2
GS/s when interleave mode is ON) for certain T/div settings.

When repetitive sampling is turned OFF, sampling is performed at a rate of up to 500
MS/s (or 1 GS/s when interleave mode is ON). When the number of displayed data
points is less than 500, data is interpolated and displayed.

However, even when repetitive sampling is turned OFF, repetitive sampling may be
performed depending on the time axis setting.

Possible T/div Settings for Performing Repetitive Sampling

If repetitive sampling mode is turned ON and the time axis is set according to the table
below, repetitive sampling is performed. The T/div settings for performing repetitive
sampling vary depending on the specified record length.

Record Length T/div

1 kWord 1 ns/div to 100 ns/div (1 ns/div to 50 ns/div)
10 kWord 1 ns/div to 1 us/div (1 ns/div to 500 ns/div)
50 kWord 1 ns/div to 5 us/div (1 ns/div to 2 us/div)

100 kWord 1 ns/div to 10 us/div (1 ns/div to 5 us/div)
250 kWord 1 ns/div to 20 us/div (1 ns/div to 10 us/div)
500 kWord 1 ns/div to 50 us/div (1 ns/div to 20 us/div)

1 MWord 1 ns/div to 100 us/div (1 ns/div to 50 us/div)
2 MWord 1 ns/div to 200 us/div (1 ns/div to 100 us/div)
4 MWord 1 ns/div to 500 us/div (1 ns/div to 200 us/div)

8 MWord —(1 ns/div to 500 us/div)

» The selectable record length varies depending on the model. For details, see section 7.2.
+ The values inside the parentheses are the selectable ranges when interleave mode is ON.

Notes on Repetitive Sampling
When repetitive sampling is in progress, waveform acquisition using the Single(N) trigger
mode is not possible.
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7.5 Setting the Acquisition Mode

Procedure

<For a description of this function, refer to page 2-14.>

§N3P HELP

T8 |.

To exit the menu during operation, press ESC

XY MENU___MENU

( serup IDISPLAY) IIMAGE SAVE )O0—|

located above the soft keys.

HESET SELECT
A ACQ ST
‘\ .

For a description of the operation using a USB

ko
i)

o

(___vermcaL 1) (FORZONTAL &
\RCH

TRIGGER o)
O—TRIG

a o
SIMPLE | ENHANCED)

ACTIDN DELAY.

keyboard or a USB mouse, see section 4.3.

@ﬁ

TIME DIV

Olet= 5

\

L

Setting the Acquisition Mode

1.
2.

Press ACQ. The ACQ menu appears.
Press the Mode soft key. The Mode menu appears.

ACY,
Inter leave Repetitive | Tine Base

O on Ext

10k

@ Record Hode 5 Count
Normal

Length
Infinite PFF] ON

Press a soft key to select the acquisition mode.
You may not be able to select some modes depending on the trigger mode setting (see
section 6.1).

i [_ACh__]
petitive | Tine Base

UF on Ext
1

& Record

=]

Length
1 1 (]

Envelope | Average | Box Avg

Setting the Acquisition Count

4.

5.

Press the Count soft key.
Cannot be specified when the trigger mode is Single or Single(N).

ACY
@ Count nterleave Repetitive | Tine Base
Infinite ON @ ON Ext

Turn the jog shuttle to set the acquisition count.
+ Pressing RESET resets the value to Infinite.
 If the acquisition mode is Average and you set Count to Infinite, proceed to step 6.

'@ Record Hode
Length
10k Normal

Setting the Attenuation Constant (When the Acquisition Mode Is Average and
Count Is Infinite)
6. Press the Weight soft key.

Weight is set as the item under jog shuttle control.

ACY,

7y Record Hode [ Count| | Weight || iterleave Repetitive | Tine Base
Length
10k average | Infinite 16 JFF| ON | DFF] ON Ext

7. Turn the jog shuttle to set the attenuation constant.

IM 701730-01E
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7.5 Setting the Acquisition Mode

Explanation

You can select the acquisition mode from the following. The default setting is normal mode.

Normal Mode (Normal)
Sampled data is stored in the acquisition memory without special processing.

When Set to Envelope Mode (Envelope)

The maximum and minimum values are determined every acquisition interval from the
data sampled at 400 MS/s (or 800 MS/s or 1 GS/s when interleave mode is ON). The

maximum and minimum values are stored to the acquisition memory and an envelope
waveform is displayed.

Note

This mode can be specified when the time axis would be 200 MS/s or less in normal mode (or
500 MS/s or less when in interleave mode). For all other cases, the mode is set to normal
mode even when envelope mode is specified.

Averaging Mode (Average)

Sampled data is averaged and stored to the acquisition memory. The averaging method
varies depending on the acquisition count setting.

If set to Infinite, exponential averaging is performed and you must set the attenuation
constant (Weight).

If the acquisition count is set to a value in the range of 2 to 65536, simple averaging is
performed. The specified value is the average count.

Exponential averaging (when set to infinite) = Simple average (when set to 2 to 65536)

N
> Xn
An = {(N=1)An-1 + Xn} An= =2
N - N
An: n'" averaged value Xn: n'" measured value
Xn : n™" measured value N : Average count
N : Attenuation constant (2 to 256, 2" steps) (acquisition count, 2" steps)

Exponential averaging: Cannot be specified at the same time when in roll mode, or
when the trigger mode is Single or Single(N).

Simple averaging: Cannot be specified at the same time when in roll mode or
repetitive sampling mode. The maximum record length is 2 MW
(4 MW). (The value in parentheses is valid when interleave
mode is ON).

For details on the roll mode and repetitive sampling mode, see appendix 1.

Box Average (Box Avg)

At sample rates that allow box averaging, data is normally sampled at 400 MS/s (or 1
GS/s or 800 MS/s when interleave mode is ON), and the sampled data is thinned
according to the T/div setting and stored to the acquisition memory. When you use the
box averaging function, the operation is different. The moving average is computed on a
given number of data points, and the result is sampled and stored to the acquisition
memory. In this case the internal sample rate is the same as the envelope mode. For
details, see appendix 1.

4
Input signal >
(at 20 MS/s, interleave £
mode ON) §
Box averaged data qt
2 a
)
>

—Time
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7.5 Setting the Acquisition Mode

e Sample Rate and Number of Moving Average Points

Sample Rate Number of Moving Average Points

When interleave mode is OFF When interleave is ON
500 MS/s BoxAverage unavailable 2 points every two points of 1 GS/s
200 MS/s 2 points every 2 points of 400 MS/s 4 points every 4 points of 800 MS/s
100 MS/s 4 points every 4 points of 400 MS/s 8 points every 8 points of 800 MS/s
50 MS/s 8 points every 8 points of 400 MS/s 16 points every 16 points of 800 MS/s

20 MS/s 16 points every 20 points of 400 MS/s 32 points every 40 points of 800 MS/s
10 MS/s 32 points every 40 points of 400 MS/s 64 points every 80 points of 800 MS/s

5 MS/s 64 points every 80 points of 400 MS/s 128 points every 160 points of 800 MS/s
2 MS/s 128 points every 200 points of 400 MS/s 256 points every 400 points of 800 MS/s
1 MS/s 256 points every 400 points of 400 MS/s 256 points every 800 points of 800 MS/s

500 kS/s or 256 points every 800* points of 400 MS/s 256 points every 1600* points of 800 MS/s
less

*

The interval at which data is resampled varies depending on the sample rate. However, the
maximum number of data points that is box averaged is 256.

* Possible Record Lengths

DL1720E: 250 kWords or less (500 kWords or less when in interleave mode)
DL1735E/DL1740E: 500 kWords or less (1 MWords or less when in interleave mode)
DL1740EL: 2 MWords or less (4 MWords or less when in interleave mode)

* Possible Sample Rates
The rate can be set at 200 MS/s or less (or 500 MS/s or less when in interleave
mode).
If the sample rate exceeds 200 MS/s (or 500 MS/s when in interleave mode), the
acquisition mode is set to normal mode even when box average is specified.

Acquisition Count

You can set the acquisition count. If you set the value to Infinite, acquisition will continue
until you press the START/STOP key. The default setting is Infinite. You cannot change
the acquisition count while measurement is in progress. Stop the measurement first.

Normal, Envelope, and Box Average: 2 to 65536 (1 step), Infinite
Averaging: 2 to 65536 (2" steps), Infinite

Notes on Averaging

« Averaging is effective only for repetitive waveforms.

» Correct averaging is not possible if the waveform has imperfect triggering (incomplete
synchronization), and the displayed waveform will be distorted. When working with
this type of signal, set the trigger mode to Normal, so that the waveform display is
updated only when the trigger is activated (see section 6.1).

» Roll mode display is disabled when averaging is used.

» If you stop waveform acquisition by pressing the START/STOP key, the averaging
process also stops. Averaging restarts from the beginning when acquisition resumes.

» If you are using simple averaging, the instrument terminates acquisition automatically
when it completes the specified number of acquisitions (acquisition count).

»  When in repetitive sampling mode, only exponential averaging is executed.
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7.6 Performing Sequential Store (SINGLE(N) Mode)

Procedure

=6,

\®

(MEAsunE|a.mon) (re | msc Jeomo-co| matr)

( serup IDISPLAY

MENU___MENU

COPY | IMAGE SAVE )O0—{ SHIFI'

|—pHA SE Aco START/STOP

[ — e —) —
SEARCH TO—TRIG'D

3]

PRESET ZOoM
D CHZ

VIDIV TIME 7DIV

o
o

RESET

8

&

2 Hi

s

SELECT

\L

ﬂ

]

<For a description of this function, refer to page 2-16.>

P

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

/

Setting the Trigger Mode

1.  Press MODE. The MODE menu appears.
2.  Press the Single(N) soft key to set the trigger mode to Single(N).
Auto Auto | Nornal | Single |Single(N)|
| Level
3.  Use the jog shuttle to set Single(N) Count.

[ —

Auto

Auto
Level

Nornal

Single

Fingle(")l

[@Single(N)
Count
1
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7.6 Performing Sequential Store (SINGLE(N) Mode)

Explanation
When the trigger mode is set to Single(N), the sequential store function becomes
available.

Acquisition count: Single(N) Count
Set in the following range. The acquisition count that can be specified varies depending
on the specified record length as follows.

* For the DL17420E

Record length Count When in Normal Mode Count When in Box Average Mode
1 kWord 1-256 (512) 1-128 (256)

10 kWord 1-32 (64) 1-16 (32)

50 kWord 1-8 (16) 1-4 (8)

100 kWord 1-4 (8) 1-2 (4)

250 kWord 1-2 (4) 1(2)

1 MWord 1(2) -(1)

2 MWord -(1) -

The value inside the parentheses is selectable only when interleave mode is ON.

¢ For the DL1735E/DL1740E
Record length Count When in Normal Mode Count When in Box Average Mode <
1 kWord 1-512 (1024) 1-256 (512) 8
10 kWord 1-64( 128) 1-32 (64) o
50 kWord 1-16 (32) 1-8 (16) o
100 kWord 1-8 (16) 1-4 (8) 3
250 kWord 1-4 (8) 1-2 (4) >
1 MWord 1(2) - (1) <
2 MWord -(1) - o
The values in parentheses are selectable when interleave mode is ON. S’-
=

* For the DL1740EL

Record length Count When in Normal Mode Count When in Box Average Mode
1 kWord 1-1024 (2048) 1-1024 (2048)

10 kWord 1-128 (256) 1-128 (256)

50 kWord 1-32 (64) 1-32 (64)

100 kWord 1-16 (32) 1-16 (32)

250 kWord 1-8 (16) 1-8 (16)

1 MWord 1-2 (4) 1-2 (4)

2 MWord 1(2) 1(2)

4 MWord 1(1) -(1)

8 MWord -(1) -

The values in parentheses are selectable when interleave mode is ON.

Procedure
Displayed waveforms can be recalled and displayed in the same manner as with the
history memory function. For details, see section 10.1.

Notes on Performing Sequential Store

» Sequential store is not possible in repetitive sampling mode and roll mode.

« If you stop acquisition by pressing START/STOP, sequential store also stops.
Sequential store starts from the beginning when acquisition resumes.
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Chapter 8 Waveform Display and Information Display

8.1 Changing the Display Format

Procedure

TIME /DIV

O

D
i
4

a
@ ENHANCED)

Aca

!

—TRIG’D
o

ACTION _ DELAY

<For a description of this function, refer to page 2-17.>

+ To exit the menu during operation, press ESC

* In the procedural explanation below, the term jog

\@ 3(,’56‘;8 located above the soft keys.
P—— shuttle & SELECT refers to the operation of

selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

keyboard or a USB mouse, see section 4.3.

@ » For a description of the operation using a USB

Setting the Display Format
1.  Press DISPLAY. The DISPLAY menu appears.
2.  Press the Format soft key. The Format menu appears.

Format Interpol Graticule Scale
Value
Single Sine M, {1 EH|Dr on

[_DTSPLAY.

Trace ccunulate
Label Next
@ ON OFF -2y

3.  Press a soft key from Single to Hexa to select the display format.
Quad and Hexa are not available on the DL1720E.

=]

Dual | Triad | Quad

DISPLAY,
Hexa ‘unulate

Next
OFF 1-2)

Waveform Mapping
4.  Press the Next (1/2) soft key. The page 2 menu appears.

L

Fornat

Single

Interpol Graticule Scale
Value

Sine M, {3 [E|prE] on

Trace ccunuTat
Label Next
@ ON OFF -2y

5.  Press the Mapping soft key.

ans Iuce|

ON,

[_DISPLAY.

Mapping
Auto

Back
Z/2)

6. Press the Auto, Fixed, or User soft key to select the waveform mapping method.
If you select Auto or Fixed, you are done.
If you select User, proceed to step 7.

ON

ans Iucen Auto Fixed | user

DISPLAY,

Back
(2s2)

IM 701730-01E
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8.1 Changing the Display Format

Explanation

7. Press the Set Mapping soft key. The Set Mapping dialog box appears.
The settings related to CH3, CH4, and Math2 are not displayed on the DL1720E.

Set_Happing

DISPLAY.

anslucent] Happing [ f&
et Happin Back
ON user @s2)

8. Use jog shuttle & SELECT to set the position number of each channel.

You can choose the number of divisions for the analog waveform display window. The
position of the waveform displayed on each channel varies depending on the display
format.

Display Format: Format

Single: 3 windows

Dual: 2 windows

Triad: 3 windows

Quad: 4 windows (DL1735E/DL1740E/DL1740EL only)
Hexa: 6 windows (DL1735E/DL1740E/DL1740EL only)

Waveform Mapping

* Auto™: The channels CH1, CH2, ..., Math1, Math2 are assigned in order to the split
windows starting from the top, with the exception of channels on which display
is turned OFF.

» Fixed*: Channels set not to display are also assigned to channels.
Math1 is assigned to the second display frame from the bottom, and Math2 is
displayed in the bottom display frame.

» User*: Numbers 0 to 5 are assigned to CH1, CH2, ..., Math1, and Math2. The display

position varies depending on the assigned number.
* CHB, CH4, and Math2 are not available on the DL1720E.

Assignment Example When Display Format Is Dual (2 Divisions)
CH1, CH1, CH4 0,2,4
CH2, CH4 CH2, 1,3,5
Fixed (when CH3 is OFF) Auto (when CH3 is OFF) User

The number of points that can be displayed in the top and bottom eight divisions differs
depending on the display format as shown below. The vertical axis resolution does not
change.

Single([]): 384 points
Dual(H): 192 points
Triad(H): 128 points
Quad(B): 96 points
Hexa(E): 64 points

8-2
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8.2 Setting the Display Interpolation Method

Procedure

PRESET

vspIv

SEARCH O—TRIG'D

RESET

START/STOP

“PHASE | ACQ
0—(SHIFT

|

\RC!
zoom a 0
[ENHANCED)

TIME DIV

O

ACTION __DELAY

i
[l

4

8

SELECT

-4

&

<For a description of this function, refer to page 2-17.>

& HELP

O

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

/

2.

3.

Press DISPLAY. The DISPLAY menu appears.
Press the Interpol soft key. The Interpolation menu appears.

[_DISPLAY.

sraticule Scale

Value

i wfl=:| Fuo I

Format Interpol
Single Sine My,

Trace ccunulate
Label
@ ON OFF

Next
12y

Press the OFF, Sine, Line, or Pulse soft key to select the interpolation method.

=
@

Line

Sy

DISPLAY_

Fornat w (113 RN | 3t
Dual
1 ;

Pulse . |0 Unulate
Next
OFF 1.2y
X
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8.2 Setting the Display Interpolation Method

Explanation

Interpolation Method

Any area along the time axis having less than 500 points in ten divisions (less than 250
points in the Z1 and Z2 window when displaying Main&Z1&Z2) is recognized as an
interpolation area. If you leave interpolation off, these points will appear as discrete dots
(so that the display will show gaps between dots or vertical lines).

If you set one of the following interpolation methods, the DL1700E will connect the
points.

Sine(+%.s):  Interpolates between two points using the sin x/x function.
Line(+™.): Linearly interpolates between two points.
Pulse(+*:):  Interpolates between the two points by drawing a horizontal line to the time

axis position of the next date point, then connects the end of the horizontal
line to the next data point with a vertical line.

OFF(++,+):  Interpolation is not performed.

When the Area Is Not an Interpolation Area
As shown in the figure below, if the interpolation method is set to Sine, Line, or Pulse,
the instrument draws lines between points that are aligned on the voltage axis.

I: II

Interpol: OFF Sine/Line/Pulse

When the Area Is an Interpolation Area

Interpol : OFF Sine Line Pulse

8-4
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8.3 Accumulating Waveforms

Procedure

CLEAR

<For a description of this function, refer to page 2-18.>

g e

\@ O O + To exit the menu during operation, press ESC

=%

IENU___ME

5
i FILE I MIsC IGONGG(j MATH RESET SELECT
. ENU Tprase ( Aca || START/STOP
b [oispLan)@dey| mae save)o—(stirT .

located above the soft keys.
For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

HORIZONTAL )

SEARCH O—TRIG'D

TIME DIV

O

a o
SIMPLE | ENHANCED)

ACTION __DELAY

i
[l

L

Settings for Accumulate Mode
1.  Press DISPLAY. The DISPLAY menu appears.
2.  Press the Accumulate soft key. The Accumulate menu appears.

_DISPLAY.
Format Interpol Graticule Scale Trace ccunulate
Value Label Next
Single Sine My, [ E @ ON @ ON OFF 12y

3. Press the OFF, Persist, or Color soft key.
If you select Persist or Color, skip to step 4 or 5, respectively.

Fornat Tnterpol [ Graticule Scale OFF Persist Color
Value

single sine M, [ | ON

Setting the Accumulation Time (When Persist Mode Is Selected)
4.  Turn the jog shuttle to set the accumulation time.

_DISPLAY,
Format Interpol Graticule Scale Trace ccunulate || =—————
Value Label Persist Next
Single Sine M [J E1|DFF] on |ofF PN | Time 1,2y
100ns

Setting the Grade Width (When Color Mode Is Selected)
5. Turn the jog shuttle to set the grade width.

_DTSPLAY.
Format Interpol Graticule Scale Trace CCunu late
Ualue Labe L Color Next
single sSine oA o |orr  DH | Grade (1/2)
16,

IM 701730-01E
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8.3 Accumulating Waveforms

Explanation

Normally, the display is updated every time a trigger is activated making it difficult to
capture transient conditions such as sudden distortion of waveforms. By using the
accumulate function, the waveform display of the acquired data remains on the screen
for the specified time.

Accumulate Mode

Persist:  Persistence mode. Accumulates waveforms using each channel color. The
intensity is gradually reduced, and the waveform disappears after the
specified accumulation time.

Color: Color grade mode. Accumulates waveforms using eight colors indicating data
frequency information.

Setting the Accumulation Time (When in Persist Mode)

In persistence mode, you can select the time until the waveform disappears from the
following. If you select Infinite, the waveform does not disappear. The default setting is
100 ms.

100ms, 200ms, 500ms, 1s, 2s, 5s, 10s, 20s, 50s, Infinite

Grade Width (When in Color Mode)

When in color grade mode, the frequency of the data is distinguished using eight colors
as shown in the following figure. You can set the boundary value (width) of the colors
from the following. The default setting is 16.

Note that when in color grade mode, data is superimposed indefinitely.

2 to 2048 (2" steps)

High intensity | Red | 28 to Red | 896 to

Pink | 24 to 27 Pink | 768 to 895
Orange 20 to 23 Orange 640 to 767
Yellow| 16 to 19 Yellow| 512 to 639
White | 12 to 15 White | 384 to 511
Cyan| 8tol1 Cyan | 256 to 383
Green| 4to7 Green| 128 to 255
Blue | 1to3 Blue 1to 127

Black| 0 Black 0
When Grade width = 4 When Grade width = 128

For example, the point (dot) that is drawn one hundred times on the screen as a result of
accumulation is red when the grade width is 4 and blue when the grade width is 128.

Notes on Accumulating Waveforms

» Automated measurement of waveform parameters and GO/NO-GO determination are
executed on the most recent waveform.

+ If all the history waveforms are displayed when accumulation is in progress, all the
history waveforms are displayed using the specified accumulate mode. However, the
waveform display is slowed down.

+ The built-in printer (optional) prints accumulated waveforms using two tones.

* On an external printer, only the newest waveform is printed.

» If waveform acquisition is stopped by pressing the START/STOP key, accumulation is
aborted. When waveform acquisition is restarted, the displayed waveforms are
cleared, and new accumulation is started.

Clearing Accumulated Waveforms
You can clear accumulated waveforms by pressing the CLEAR TRACE key.
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8.4 Zooming the Waveform

<For a description of this function, refer to page 2-18.>
Procedure

+ To exit the menu during operation, press ESC

SN HeLp located above the soft keys.
\@ O O * In the procedural explanation below, the term jog
P—— shuttle & SELECT refers to the operation of

selecting/setting items and entering values using

Aca

!

L e the jog shuttle and SELECT and RESET keys.
@ For details on this operation, see sections 4.1 and

TIME /DIV

ACTION __ DELAY 42.
O @ + For a description of the operation using a USB

D
i
4

keyboard or a USB mouse, see section 4.3.

Selecting the Display Mode
1.  Press ZOOM. The ZOOM menu appears.
2.  Press the Mode soft key. The Mode menu appears.

Hode
Hain

3.  Press any soft key from Main to Main&Z1&Z2 to select the display method.
If you select Main, the procedure is complete.

=

Setting the Display Format
4.  Press the Format soft key. The Format menu appears.
If you set Mode to Main, the Format menu does not appear.

[zoon__]

Z1 Only | ZZ2 Only | Main&Z1 | Maindzz | 21822 Haindz1&zz

[_200M__]
Mode Format (@ Z1 Hay |E 21 Pos
! location X 40 -0.104diY[Fit Meas it Meas
Hain&Z18&2: Hain @ 22 May @ 22 Pos ng to Z1J|[Rng to ZZ|
X 40

0. 00064di

5.  Press a soft key from Main to Hexa to select the display format.
Quad and Hexa are not available on the DL1720E.

Mode Hain I
Main&z1&22
i

single | Tual | Triad | Quad | Hexa ’

e
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8.4 Zooming the Waveform

Setting the Waveform to Be Zoomed

6. Press the Allocation soft key. The Allocation dialog box appears.
CH3, CH4, and Math2 are not displayed on the DL1720E.

Allocation,

@ A1l ON
@ A1l OFF
CH1

@ cHz

@ cH3

@ CHe

(@ Hathi

@) Mathz
=l [_Z00H__]
Hode Format S .0 Z1 Mag |® 21 Pos
1location X 40 -0.104diy [Fit Meas it Meas
Maingz1&zz | Main (1 22 Mag | 22 Pos |[Rng to Z1||[kng to 22
X 40, 00004

7.  Use jog shuttle & SELECT to select the waveform to be zoomed.
+ If All ON is executed using jog shuttle & SELECT, all the waveforms currently displayed
are selected.
+ If All OFF is executed using jog shuttle & SELECT, all the waveforms are deselected.

Setting the Zoom Factor

8.  Press the Z1 Mag/Z2 Mag soft key to set the jog shuttle control to Z1 Mag.
If you select Z1 on the Mode menu, Z1 Mag is displayed. If you select Z2, Z2 Mag is
displayed. If you select Z1 and Z2, Z1 Mag/Z2 Mag is displayed.

9.  Turn the jog shuttle to set the zoom rate of zoom box Z1.

Tiode Format |~ (& 21 Mag |5 21 Pos
hilocatio x 48 -0.10ati [Fit meas [|[Fit neas
Maingz1azz | main oy 22 mag | 5 22 Pos |[Rng to 21| [ng to z2
x 40| 0.000d

10. Likewise, set the zoom rate of zoom box Z2 with Z2 Mag.
» If you select Z1 Mag, you can set the zoom rate of Z1.
» If you select Z2 Mag, you can set the zoom rate of Z2.
« If you select both Z1 Mag and Z2 Mag, the zoom rate of Z2 is set equal to Z1. When you
turn the jog shuttle, both are set to the same zoom rate.

Setting the Zoom Position

11. Press the Z1 Pos/Z2 Pos soft key to set the jog shuttle control to Z1 Pos.
If you select Z1 on the Mode menu, Z1 Pos is displayed. If you select Z2, Z2 Pos is
displayed. If you select Z1 and Z2, Z1 Pos/Z2 Pos is displayed.

12.  Turn the jog shuttle to set the zoom position of zoom box Z1.

Hode Format [ [ Z1 Mag| [ 21 Pos —
prllocation X 40 —0.104diy 'it Meas it Meas
Main&Z18&22 Hain ) 22 Mag | 22 Pos ing to Z1||[Rng to Z2|
X 46__1 00004

13. Likewise, set the zoom position of zoom box Z2 with Z2 Pos.
+ If you select Z1 Pos, you can set the zoom position of Z1.
+ If you select Z2 Pos, you can set the zoom position of Z2.
+ If you select both Z1 Pos and Z2 Pos, the zoom position of Z2 is set equal to Z1. When
you turn the jog shuttle, both are set to the same zoom position.

Changing Automated Measurement of Waveform Parameters

14. Press the Fit Meas Rng to Z1 or Fit Meas Rng to Z2 soft key.
The range of the automated measurement of waveform parameters is set to the
zoom range of Z1 or Z2.

Tiode Fornat [« 5 Z1 Mag [i5 Z1 Pos
hitocation | x a0 -0.104d

Maingz1szz | main oy 22 mag |5 22 Pos
x 40, 0.0004!

F— - m— |

it Meas it Meas
ng to 24 [[rng to 22
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8.4 Zooming the Waveform

Explanation

Zoomed waveforms of two locations can be displayed simultaneously (dual zoom). You
can also specify which channels to zoom.

Zoom is possible until the number of displayed points is 50 or less (or 40 or less
depending on the time axis setting).

Selecting the Display Method for Zoomed Waveforms: Mode

Main: Displays only the main (unzoomed) waveform.

Z1 Only: Displays only the zoomed waveform of zoom box Z1.

Z2 Only: Displays only the zoomed waveform of zoom box Z2.

Main&Z1: Displays the main waveform in the top window and zoomed waveform of
zoom box Z1 in the bottom window.

Main&Z2: Displays the main waveform in the top window and zoomed waveform of
zoom box Z2 in the bottom window.

218Z72: Displays the zoomed waveform of zoom box Z1 in the top window and

the zoomed waveform of zoom box Z2 in the bottom window.

Main&Z1&Z2: Displays the main waveform in the top window, the zoomed waveform of
zoom box Z1 in the lower left window and the zoomed waveform of zoom
box Z2 in the lower right window.

Selecting the Waveform to Be Zoomed: Allocation

Waveforms whose Allocation had been turned ON (CH1 to CH4, Math1, Math2 (or CH1
and CH2, Math1 on the DL1720E) are zoomed. Waveforms whose Allocation had been
turned OFF are not zoomed. You cannot zoom waveforms whose display is turned OFF.

Display Format of Zoomed Waveforms: Format
Like the main waveform, six types (Main1, Single, Dual, Triad, Quad, Hexa?2) of display
formats are available. You cannot set different formats for Z1 and Z2.
1. If you select Main, the format is the same as that of the Main Format setting under the
DISPLAY menu.
2. Quad and Hexa are available only on the DL1735E/DL1740E/DL1740EL.

Zoom Rate: Z1 Mag/Z2 Mag
» The upper limit of the zoom rate is determined from the display record length as
follows:
Upper limit of zoom rate: display record length + 50 (or 40)
The display record length does not necessarily match the record length.
For details on the display record length, see appendix 1.
* You can set different zoom rates for Z1 and Z2 (zoomed waveform of two locations).

Zoom Position: Z1Pos, Z2Pos

» The zoom position can be set by specifying the zoom center position (center of the
zoom box) in the range of -5 to +5 divisions with the center of the waveform display
frame set to 0 divisions. The setting steps are as follows:
Setting steps of the zoom position = T/div x 10 + display record length

* The zoom box enclosed by solid lines is Z1 and the one enclosed by dashed lines is
Z2. Since each box is independent, you can set the position separately.

Changing Automated Measurement of Waveform Parameters: Fit Meas Rng to Z1/
Fit Meas Rng to Z2

Sets the measurement range of the automated measurement of waveform parameters to
the zoom range of Z1 or Z2. This setting is active even when the automated
measurement of waveform parameters is turned OFF.

IM 701730-01E
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8.5 Displaying the X-Y Waveform

Procedure

<For a description of this function, refer to page 2-19.>

\F00

RESET SELECT

You can select the display mode.
1. Press SHIFT+DISPLAY(X-Y).
2.  Press the Mode soft key. The Mode menu appears.

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

XY

Hode
T-Y

3. Press the T-Y, X-Y, or T-Y&X-Y soft key to select the mode.

XY

W H.

T-Y & X*Yl’

Steps 4 to 11 are necessary only when X-Y or T-Y&X-Y is selected.

Selecting the X-Axis Mode (Applies to the DL1735E/DL1740E/DL1740EL)
4.  Press the X Axis soft key to select Single or Dual.

Select

Mode X AXis
Y & XY Duai) | 73]

Display [ X Trace

xv2 |orr A o1

¥ Trace |fT-Rangel

oz |@r-Rangez
5. 0004

Selecting the X-Y Waveform (Applies to the DL1735E/DL1740E/DL1740EL)
5.  Press the Select soft key to select the X-Y waveform to be set.
6.  Press the Display soft key to turn ON/OFF the X-Y waveform display.

X Axis

Tode
T-Y & X-Y pingl€] Dua

Select

B e

Display | ¥ Trace
OFF CH1

¥ Trace |fT-Rangel
5. 0008

oz |@r-Rangez
5. 000di
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8.5 Displaying the X-Y Waveform

Setting the X-Axis and Y-Axis
7.  Press the X Trace soft key. The X Trace menu appears.
8.  Select the waveform to be assigned to the X-axis.

The CH3, CH4, and Math?2 soft keys are not displayed on the DL1720E.

Tode

X Axis

T-¥ & X-Y Pingle| Duall

Select

B xe

Display

OFF @l

X Trace

CH1

¥ Trace |@T-Rangel
-5 .000di

CHZ [ET-RangeZ
5.000di

Hode
T-Y & X-¥Y

¥

CH1

CHZ

CH3

CH4

Mathi Mathz

e

9.  Press the Y Trace soft key. The Y Trace menu appears.
10. Select the waveform to be assigned to the Y-axis.

X-Y,

Tode

X Axis

T-¥ & X-Y Pingle| Duall

Select

B xe

Display

OFF @l

X Trace
CH1

-5 .000di
[ T-RangeZ
5.000di

¥ Trace [|iT-Rangel
cHz

4

Hode

X Axis

T-Y & X-Y pingle] Dual

Select

F xe

Display

OFF @

CHZ Mathi

=

e

Setting the Display Range
11. Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,
T-Range2, or both T-Range1 and T-Range 2.
+ If you select T-Range1, you can set the start point of the X-Y waveform display.
+ If you select T-Range2, you can set the end point of the X-Y waveform display.
» If you select both T-Range1 and T-Range2, you can move the start and end points of the
X-Y waveform display without changing the spacing between the two. The value of the
digit being specified by T-Range1 changes.

—r v |

Tiode

T-Y & X-¥Y Bingle| Dual

X AXis

SETect

f e

Display

OFF @

X Trace

CH1

¥ Trace]
-5 . 000
[ T-Rangez

ﬁTfRangelj
5 . 000di

CHZ

12. Turn the jog shuttle to set the start and end points of the X-Y waveform display.
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8.5 Displaying the X-Y Waveform

Explanation

Display Mode

You can select one of the following three display modes.

T-Y&X-Y: The top window displays T-Y (normal) waveforms. The bottom window
displays X-Y waveforms.

X-Y: Displays only X-Y waveforms.

T-Y: Displays only T-Y waveforms.

Selecting the X-Axis Mode: X-Axis (Applies to the DL1740)
Single: Sets the X-axis trace of XY1 and XY2 common.
Dual: Sets the X-axis trace of XY1 and XY2 separately.

Number of X-Y Waveforms That Can Be Displayed
The number of X-Y waveforms that can be displayed is 2 (XY1 on the DL1720E). The
display of each X-Y waveform can be turned ON/OFF.

Assigning the X-Axis (Horizontal Axis) and Y-Axis (Vertical Axis)

The channels that can be assigned to the X and Y axes depending on the X-axis mode
are as follows:

e For the DL1735E/DL1740E/DL1740EL

X Axis Mode X-Y Waveform X-Axis Y-Axis

Single XY1 CH1-CH4, Math1, Math2 CH1, CH2, Math1
XY2 CH1-CH4, Math1, Math2 CH3, CH4, Math2

Dual XY1 CH1, CH2, Math1 CH1, CH2, Math1
XY2 CH3, CH4, Math2 CH3, CH4, Math2

* For the DL17420E

X Axis Mode X-Y Waveform X-Axis Y-Axis
XY1 CH1, CH2, Math1 CH1, CH2, Math1

Selecting the X-Y Waveform Display Range: T-Range1/T-Range2

The X-Y waveform displays the range specified on the T-Y waveform.

You can set the start (fine dashed line) and end (coarse dashed line) positions in the
range of -5 to +5 divisions from the center of the waveform display frame. The start and
end positions are not displayed if only X-Y waveforms are displayed.

The setting resolution is 10 div + display record length.

Notes on Displaying X-Y Waveforms

» The divided windows of the T-Y waveform display when using the T-Y & X-Y mode
are displayed according to Format in the DISPLAY menu.

» The zoom function applies only to T-Y waveforms. In addition, Main, Z1, or Z2 can be
selected for the T-Y waveform display.

» To expand the X-Y waveform, change the Variable setting of each channel. The
displayed waveform can be enlarged/reduced in a simulated fashion.
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8.6 Taking Snapshots and Clearing Traces

Procedure

<For a description of this function, refer to page 2-19.>

CLEAR
TRACE

O

+ To exit the menu during operation, press ESC

MEASURE | CURSOR, FILE I misc IGONGG(i MATH

located above the soft keys.

(serup [oispLay)(cory| mace save)o—(SHIFT)

&

0
..HESET
X-Y MENU __ MENU “PHASE START/STOP

SEARCH O—TRIG'D

")
o(z2)

vsDIV
2(a)
D,

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

a o
SIMPLE | ENHANCED)

ACTION __DELAY

B G

TIME DIV

L

Explanation

Snapshot
Press SNAP SHOT to take a snapshot of the screen.

Clearing Traces
Press CLEAR TRACE to clear the waveform.

Note

Pressing the SHIFT key followed by the SNAP SHOT key clears only the snapshot
waveforms.

Snapshot

The snapshot function leaves the currently displayed waveform on the screen. You can
update the display without stopping the waveform acquisition. This function is useful in
situations such as when you wish to compare waveforms.

You cannot perform the following operations on snapshot waveforms.

+ Cursor measurements

+ Automated measurement of waveform parameters

+ Zoom

« Computation

Snapshot waveforms can be saved and loaded. For details, see section 12.7.

Clearing Traces

You can clear all the waveforms that are currently displayed on the screen.

If you execute CLEAR TRACE when waveforms are being acquired, waveform
acquisition is restarted (from the first acquisition).

Loaded waveforms are not cleared. To clear loaded waveforms, perform an unload
operation.

Events That Disable the SNAP SHOT and CLEAR TRACE Keys

When remote mode is engaged using the communication function.
When printing, during auto setup, and while the storage medium is being accessed.
When GO/NO-GO determination, action-on-trigger, or waveform search is in progress.
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8.7 Changing the Graticule (Scale)

Procedure

<For a description of this function, refer to page 2-20.>

vsDIv TIME /DIV

O

5
RESET SELECT
m prase ( Aca | sTarT/sTOP
Cserdp JospLay)
o
o) s
ENHANCED

ACTION _ DELAY

/

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1.  Press DISPLAY. The DISPLAY menu appears.

Press the Graticule soft key to select the graticule.

[_DTSPLAY.
Format Interpol Graticule Scale Trace ccunulate
Value Label Next
Single Sine &) ] E @ ON @ ON OFF -2y

Explanation

You can select from the following three types.

2004/04/13 15:54:09 |
Stopped 108

Nornal
SHS/S 200msl

3
T

]

Edge CH1 &
auto

0.29 U

DISPLAY,

Fornat | T

single | sime A,

terpol | Graticule

O @) on

Scate
value

Trace fccumutate
Label Next
pH oov | ore wa

20040413 15:54:16 e
Stopped 168

TR

Normal
SMS/s 200uSsdin

L]

Edge CH1 5
futo
0.2% v

DISPLAY,

Trace  ecunulate
Label Hext
oN OFF B%3]

Tnterpol

sine A,

Graticule| Scale

Value

O H|0H ow

single

Farnat |

i

2004/04/13 15:54:26 [y Norma
Stopped 108 3

1
SMS/S 200msdie

RIS

Edge CH1 5
futo
0.29 v

DISPLAY.

single

sme A,

Fornat |

Titerpol | Graticule

cale
alue

u
O @ o

Trace Pecunuiate
Label Next
o ov | ore w2

H

£
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8.8 Turning the Scale Display ON and OFF

Procedure

<For a description of this function, refer to page 2-20.>

g e

00

MEASURE| Cl

-
39 FILE | MIsC |Gawoeg| MATH ) RESET SELECT
WENU  MENU TpHASE | ACQ || START/STOP
¢ Toseua)Gler | mase swE)o—(auer

HORIZONTAL )

SEARCH O—TRIG'D

a o
SIMPLE | ENHANCED)

TIME DIV
ACTION __DELAY

i
[l

Explanation

/

+ To exit the menu during operation, press ESC

located above the soft keys.
For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1.  Press DISPLAY. The DISPLAY menu appears.
2.  Press the Scale Value soft key to select ON or OFF.

When OFF
2004,04-13 16:03:08 [m—————————sx  Normal
Stopped 1796 T SHS/s Z00KsAiv
RATTCIT CHI 10:1
0.500 Usdiv
Full
A
Edge CH1 £
Auto
0.290 U
DTSPLAY.
Format Interpol | Graticule Scale Trace ccunulate
Value Label Next
single | sine A, e on | FER on OFF .2)
When ON
2004-04/13 16:03:14 [———————Jo« Normal
Stopped 1796 T SHS/s Z00KsAiv

]
EETT IS

A=

Scale value of vertical axis

E

CH1 16:1
0.500 Usdiv
Full

Scale value of time axis
Scale value of vertical axis

Edge CH1 f
Auto

0.290 v

1000, Dus|

DISPLAY.

1000, ous)( - 40 ‘
Scale
e

1 Graticule
Valu
sine M 0 E|orr [N

Trace

Label
T o

— 10

single

OFF

Next
1-2)

The upper and lower limits of the vertical and horizontal axis of each channel can be

displayed.
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8.9 Setting Waveform Labels

Procedure
Setting Waveform Labels

CLEAR

=%

\F00

<For a description of this function, refer to page 2-20.>

+ To exit the menu during operation, press ESC

C Jcumsor) (Crie | misc Jcomoao| marr

XY MENU___MENU

SEARCH O—TRIG'D

D\ | ) | e

| (el
vsDIV TIME /DIV

ACTION __DELAY

5
) RESET SELECT
TprasE | Aca | START/STOP
(serup [oispLay)(copy [ mace save)o—(SHIFT)
P NERTICAL )

B G

located above the soft keys.
» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

L

1. Press one of the CH1 to CH4(2) keys to select the channel on which to set labels.
2.  Press the Next (1/2) soft key. The page 2 menu appears.

Display [@Position [ Coupling

OFF @

0.00div ICie

s

Probe @ Offset [ Bandwidtl
Next
10:1 0.000 V Full 1-2)

3.  Press the Label soft key. A keyboard used to enter values and strings appears.

CH1

[@Variable inear Scl
hx+B
0.506 U @ ON

Back

Label
22y

CH1 ‘

4.  Use jog shuttle & SELECT to set the waveform label.

CHL Ty

CAP3

“ 3 ”l .

ENT
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8.9 Setting Waveform Labels

Turning the Waveform Label Display ON and OFF

\@Mw
:

(ol
P | mace savE)o—(srT)

m

O—TRIG'D
PRESET zoom g L
[ENHANCED)

oz
VoIV TIME DIV
o @ ACTION _DELAY
((wooe | posmon)
'

N

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

/

5.  Press DISPLAY. The DISPLAY menu appears.
6. Press the Trace Label soft key to select ON or OFF.

When OFF
2004,05/06 16:28:44 [I——————————v  Normal =
Stopped 1796 T SHS/s Z00KsAiv
RATTCIT CHI 10:1
0.500 Usdiv
Full
N
Edge CH1 £
Auto
0.290 U
DTSPLAY.
Format Interpol | Graticule Scale Trace scunulate
Value Label Next
single | sine A, eS| ON oN OFF .2)
When ON
200405/06 16:28:50 [————————"Jo« Normal =
3 1796 T SHS/s Z00KsAiv
CHT <C Mairf Lok o> CH1 16:1
0.500 Usdiv
IC Full
Waveform Label
PPttt er—
i
o
Edge CH1 §
Auto
0.290 v
DISPLAY.
Format Interpol | Graticule| Scale Trace ‘cunulate
Value Label Next
single |sine <, [0 E|OFF on |orF PN OFF 1.2

Explanation

Turning the Waveform Label Display ON and OFF: Trace Label
You can select whether to display the label assigned to the channel of the displayed

waveform.

Setting Waveform Labels

You can arbitrarily set the waveform label of each channel using up to eight characters.
The label is applied to Trace Label, Scale Value, and Measure results.
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8.10 Turning the Translucent Display ON and OFF

Procedure

<For a description of this function, refer to page 2-20.>

/

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1.  Press DISPLAY. The DISPLAY menu appears.

2.  Press the Next (1/2) soft key. The page 2 menu appears.
Format Interpol Graticule Scale Trace ccunu Late
Value Label Next
‘ Single Sine M [ E|pr o ON | OFF || 1.2) |
3.  Press the Translucent soft key to select ON or OFF.
[_DTSPLAY.
-anslucent] ' Happing
| Back |
ON 1 Auto (2,2)
Explanation
When this is turned to ON, dialog boxes become translucent. The contents underneath
the dialog boxes can be seen.
When OFF When ON
Setup, 2 Setup, 1
3 poliv P
Trace Hode Condition CHL 16:1 Trace Hode Condition (I 10:
6.500 Usdiv 8.500 Usdiv
zanel CHI FE] __ON, U __IN Full Zome1 oA [FF__OR_] [ T ] bC_ Full
2onez Zome _oHz___ ] [JFF[__ON__] [P __TH__]
Zone3 zones [ cHA__] [JiFF 0N [ TN
Zoned CHa, FE] __ON, U __IN Zoned (___rd__] [JIFF__OR_] W 1]
zones zo0e5 0 )
2Zoneé e Zows Fathz FF]___ON T __TH L]
Logic [pND[__OR_] Logic HD] 0K
Sequence Sequence Eingle] _Continue]
ACQ Count Edge CH1 £ g Count _Tnfinite__] Edge CH1 §
Aut it
Action (@] Buzzer (@ Save to File (o) Hard Copy eL.lzga v Action = ZTET =] Save tn File o] Hard Copy @.z9% U
(@ Image Save (o) Send Mail Mail Count S (2] Inage Save (=) Send Hail Mail Count _T00]
Tode [ |@T—nanqel [ Tode [ e Rangel '
| To Edit | Setup -5. 0004 | Exec I To Edit | Setup 5. 0040 | Exec |
Zone Henu B T-RangeZ Zome Henu = T-RangeZ
5. 00064i 5. 00adi
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Chapter9  Waveform Computation

9.1

Procedure

CLEAR
TRACE
(=) O/

SNAT HELP

\v4¢fe

(seruP IDISPLAY) COPY | IMAGE SAVE )O—( SHIFT

(C_TRIGGER _2)

Displaying and Labeling Computed Waveforms

To exit the menu during operation, press ESC
located above the soft keys.
For a description of the operation using a USB

|

E

vsDIv

o

o

.
FILE | misc Jax MATH
o MEND MENU Ase/Aca | sTaRT/STOP

[ — 117 T —0)
SEARCH

O—TRIG'D

a a
[ENHANCED)
TIME/DIV

Q ACTION _ DELAY.

NSl

L/

Note

keyboard or a USB mouse, see section 4.3.

Steps 2 to 4 describe the setup procedures for computed waveform Math1. Perform similar

steps for Math2.

Turning the Computed Waveform Display ON and OFF
1. Press MATH. The MATH menu appears.
2.  Press the M1 Display soft key to select ON or OFF.
» If ON is selected, the Math1 waveform is displayed.
» If OFF is selected, the Math1 waveform is not displayed.

FATH,
1 Display | IH1 Setup [ AL Label Z Display [« Mz Setup | Mz Label
oN c1ec2 Math1 DFF] oM C3+c4 Mathz

Assigning Labels to Computed Waveforms

3.  Press M1 Label. A keyboard used to enter values and strings appears.

4. Use jog shuttle & SELECT to set the label.

FIRTH
1 Display [«Fl Setujl [ A1 Label Z Display [aHZ Setup | 2 Labal
ON C1+CZ Hathl @ ON C3+C4 MathZ
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9.1 Displaying and Labeling Computed Waveforms

Explanation
This section describes the setup procedures that are common to the computations
described in section 9.2 to 9.8.

Turning the Computed Waveform Display ON and OFF

The display of the computed waveforms Math1 and Math2 can be turned ON/OFF
separately.

ON:  Computed waveforms are displayed.

OFF: Computed waveforms are not displayed.

Computed Waveform Labels

Labels can be assigned to computed waveforms Math1 and Math2 using up to eight

characters.

» The type of characters that can be used are those displayed on the keyboard.

» For the procedure of turning ON/OFF the display of the assigned labels, see section
8.9.
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9.2 Adding, Subtracting, and Multiplying

Waveforms

Procedure

G e T > )
‘ACQ

e
®

L‘E:\

CLEAR

=8,

@

<For a description of this function, refer to page 2-21.>

 To exit the menu during operation, press ESC
located above the soft keys.
In the procedural explanation below, the term jog

SNAT HELP

00 |.

X-Y MENU __MENU PHASE:

(serup [oispLav)(copy]mace save)o—(SHIFT)

SEARCH O—TRIG'D
JCD) 2 5
u@ @ ENHANCED)
vsDIV TIME /DIV
|:| ACTION _ DELAY
(tvooe | rosmon)
o(@0)

0
RESET

START/STOP

[

SELECT,

shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

= |.
|

Note

» Before carrying out the procedures in this section, you must first carry out the procedures for
displaying and labeling computed waveforms in section 9.1.
» The setup procedures for computed waveform Math1 are described below. Perform similar

steps for M

ath2.

1. Press the M1 Setup soft key. The M1 Setup dialog box opens.

1 Displag

il

OFF

[aH1 Setup | 11 Label

| C1+C2 |

Hathi

FiATH
Z Tisplay [~HZ Setup | Mz Label
OFF] ON C3+C4 Hath2

Setting the Equation, Scaling, Unit, and Smoothing
2. Use jog shuttle & SELECT to select the operator (+, -, or *.) and the waveform on
which to perform computation.
When the M1 Setup dialog box is closed by pressing ESC or another key, the specified
equation appears in the M1 Setup menu column.
3. Use jog shuttle & SELECT to set the scaling, unit, and smoothing of computed

waveform

Math1.

4.  Press ESC. The M1 Setup dialog box closes.

H1

Setup,

Sourcel
Operation
Sourcez
Scale
Center
sensitivity
Unit

Snoothing

CH1, -1
———
CHZ_
[Puto] _Fanuat]
0 .0000E +00
— —
1

Select the waveform on which to perform computation.
XSelect the operator from +, ., and *.

/Set the scaling used to display computed waveform
Math1 to Auto (auto scaling) or Manual (manual
scaling).

\If scaling is set to Manual, set the vertical center line
level on the screen (voltage value if set to voltage) and
the sensitivity (voltage per division if set to voltage).

Set the unit of computed waveform Math1.

Turn ON/OFF zooming.

IM 701730-01E
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9.2 Adding, Subtracting, and Multiplying Waveforms

Explanation

Turning the Computed Waveform Display ON and OFF
The display of the computed waveforms Math1 and Math2 can be turned ON/OFF
individually. For details, see section 9.1.

Operator
Select the addition, subtraction, or multiplication operator (+, -, or %) as the operator of
Math1 and Math2. Addition, subtraction, and multiplication can be performed between
the waveforms to be computed.

Addition (+) Subtraction (-) Multiplication (x)

- {<—Waveform to be
computed

— < Computed waveform

Waveform to Be Computed
The waveforms on which computation can be performed are as follows:

* For the DL1735E/DL1740E/DL1740EL

Computation Name Sourcel Source2
Math1 CH1 or CH2 One channel from CH1 to CH4
Math2 CH3 or CH4 One channel from CH1 to CH4 or Math1

* On the menu, CH1 to CH4 may be indicated as C1 to C4 and Math1 as M1.
» Math1 and Math2 can be computed simultaneously.

* For the DL17420E

Computation Name Sourcel Source2
Math1 CH1 or CH2 CH1 or CH2
+ On the menu, CH1 to CH2 may be indicated as C1 and C2, and Math1 as M1.

Scaling

Scaling used to display computed waveforms Math1 and Math2 can be selected

separately.

Auto: Set to auto scaling. The vertical center line level (voltage value if set to voltage)
of the display frame and the sensitivity (voltage value per division if set to
voltage) are automatically determined to display the computed waveform.

Manual: Set to manual scaling. The following items can be specified as necessary to
display the computed waveform. The selectable range is —9.9999E+30 to
9.9999E+30.

+ Center: The vertical center line level (voltage value if set to voltage) of
the display frame can be specified.
» Sensitivity:  The sensitivity (voltage value per division if set to voltage) can

be specified.
When the screen is divided
Vertical center i
line | I L
--{Sensitivity
Sensitivity
Note

If the scaling method is switched from manual to auto, the center and sensitivity values that
you specified when in manual mode are set to auto scaled values.

IM 701730-01E



9.2 Adding, Subtracting, and Multiplying Waveforms

Unit of Computed Waveforms

Units can be assigned to computed waveforms Math1 and Math2 using up to four
characters.

» The type of characters that can be used are those displayed on the keyboard.
» The specified unit is displayed along with the scaled value (section 8.4).

Smoothing

Smoothing refers to the operation of deriving the weighted moving average every five
points of the waveform to be computed. Since the process is performed on the waveform
data stored in the acquisition memory, it can be performed even when acquisition is
stopped. Smoothing has the frequency characteristics shown in the following diagram
with respect to the sample rate. The -3 dB point is at approximately 13% of the sample
rate.

0dB___

-3dB

[

I
I
1
1
1
1
I
I
1
1
1
1
P
0.13f 0.5f f
Frequency

Attenuation rate

f : Sampling frequency

* You can select whether to perform computation using the smoothed waveform data
for computed waveforms Math1 and Math2, separately.
ON:  Perform computation using the smoothed waveform data.
OFF: Perform computation using the waveform data that is not smoothed.

» The smoothing setting applies to all computations of addition, subtraction,
multiplication, binary computation, waveform inversion, differentiation, and integration.
If the smoothing setting is changed on one of the computation settings, the change
takes effect on all other computations (addition, subtraction, multiplication, binary
computation, waveform inversion, differentiation, and integration). However, Math1
and Math2 can be set separately.

Effects of Linear Scaling
If linear scaling is performed on the channel to be computed, computation is performed
using linearly scaled values.

Maximum Record Length That Can Be Computed
The maximum record lengths that can be computed on Math1 and Math2 are as follows:

» DL1720E: All record lengths can be computed
» DL1735E/DL1740E: All record lengths can be computed
« DL1740EL: When interleave is ON: 4 MWord

When interleave mode is OFF: 2 MWord

Computed Waveform Labels
Labels can be assigned to computed waveforms Math1 and Math2 using up to eight
characters. For details, see section 9.1.

IM 701730-01E

9-5

uoneindwo) waojanep =



9.3 Performing Binary Computation

Procedure

CLEAR

=%

<For a description of this function, refer to page 2-21.>

+ To exit the menu during operation, press ESC

SNy HeLp located above the soft keys.
\@ O O  In the procedural explanation below, the term jog

SETUP IDISPLAY) mPVIIMAGE SAVE )a—( SHIFT

")
a(z2)

vsDIV
a(e)
&,

a o
ENHANCED)

ACTION _DELAY

TIME DIV

selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

misc e lliﬂAT @ SELECT shuttle & SELECT refers to the operation of
XY MENU___MENU - s

\L

CHMCED
B G
|

keyboard or a USB mouse, see section 4.3.

Explanation

Note

» Before carrying out the procedures in this section, you must first carry out the procedures for
displaying and labeling computed waveforms in section 9.1.
+ The setup procedures for computed waveform Math1 are described below. Perform similar

steps for Math2.

1. Press the M1 Setup soft key. The M1 Setup dialog box opens.

M1 Displal faM1 Setup | 11 Label
oFf A | ciecz Hathi

HATH
Z Display [aMZ Setup | Mz Label

DFF| N | caece Hath2

Setting the Equation, Unit, Smoothing, and Threshold Level for Binary

Computation

2. Use jog shuttle & SELECT to select the operator for binary computation (Bin) and
the waveform on which to perform computation.
When the M1 Setup dialog box is closed by pressing ESC or another key, the specified
equation appears in the M1 Setup menu column.
3.  Use jog shuttle & SELECT to set the unit, smoothing, and level when performing
binary computation (convert into 0s and 1s) of computed waveform Math1.

4. Press ESC. The M1

Setup dialog box closes.

H1 Setup,

Select Bin.

Operation
Source
Scate [pirto] _arma1] |

center

Sensitivity }
untt — —
Smoothing [PFR_ON__]-]
Thr Upper .00 v_1
Thr Louer

Select the waveform on which to perform computation.

/Scaling used to display computed waveform Math1 cannot
be selected.

The scaling level is fixed. It cannot be changed.
——Set the unit of computed waveform Math1.
| —Turn ON/OFF zooming.

Set the level of computed waveform Math1 used to switch

from 0 to 1.

Set the level of computed waveform Math1 used to switch
from 1 to 0.

The waveform specified as CH1 to CH4 or Math1 (or waveform CH1-CH2 on the
DL1720E) can be converted to a digital waveform of Os and 1s with respect to the

specified threshold level.
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9.3 Performing Binary Computation

Turning the Computed Waveform Display and Computed Waveform Label ON and
OFF
See section 9.1.

Operator

Select the binary computation operator Bin as the operator of Math1 and Math2. The
waveform to be computed can be converted to a digital waveform of Os and 1s with
respect to the specified threshold level.

Waveform to Be Computed
The waveforms on which computation can be performed are as follows:
* For the DL1735E/DL1740E/DL1740EL

Computation Name Source
Math1 One channel from CH1 to CH4
Math2 One channel from CH1 to CH4 or Math1

» On the menu, CH1 to CH4 may be indicated as C1 to C4 and Math1 as M1.
» Math1 and Math2 can be computed simultaneously.

¢ For the DL17420E

Computation Name Source
Math1 CH1 or CH2
» On the menu, CH1 to CH2 may be indicated as C1 and C2.

Scaling
Scaling is not available in binary computation. You can select Auto or Manual on the
menu, but the computed result is not affected. The scaling level is fixed.

Unit of Computed Waveforms
The operation is the same as for addition, subtraction, and multiplication. See section 9.2.

Smoothing
The operation is the same as for addition, subtraction, and multiplication. See section 9.2.

Threshold Level for Binary Computation

You can set the level (voltage value if set to voltage) for setting the data valuesto 1 or 0
in binary computation for computed waveforms Math1 and Math2, separately (see the
figure above). The selectable range is eight divisions within the screen. The resolution is
0.01 divisions.

Thr Upper: Set the level used to switch from 0 to 1.

Thr Lower: Set the level used to switch from 1 to 0.

Waveform to Be Computed

Thr Lower (level used to switch from 1 to 0)
Thr Upper (level used to switch from 0 to 1)

Computed Waveform

Effects of Linear Scaling
Even when linear scaling is performed on the channel to be computed, it does not affect
the binary computation.

Maximum Record Length That Can Be Computed
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.
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9.4 Inverting Waveforms

Procedure

CLEAR

=%

<For a description of this function, refer to page 2-21.>

+ To exit the menu during operation, press ESC

SNy HeLp located above the soft keys.
\@ O O  In the procedural explanation below, the term jog

SETUP IDISPLAY) mPVIIMAGE SAVE ’l:l; SHIFT

vsDIv TIME DIV

o @ o o
o @ ENHANCED)

ACTION _DELAY

selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

(ersirefaurson) (rie | mse Jo "”‘T @ SeLECT shuttle & SELECT refers to the operation of
X-Y MENU  MENU L IASE - 'ACQ || START/STOP

keyboard or a USB mouse, see section 4.3.

\L

() Gaee)
L

Note

» Before carrying out the procedures in this section, you must first carry out the procedures for
displaying and labeling computed waveforms in section 9.1.

+ The setup procedures for computed waveform Math1 are described below. Perform similar
steps for Math2.

1. Press the M1 Setup soft key. The M1 Setup dialog box opens.

M1 Displal faM1 Setup | 11 Label
oFf A | ciecz Hathi

HATH
Z Display [aMZ Setup | Mz Label

DFF| N | caece Hath2

Setting the Equation, Scaling, Unit, and Smoothing
2.  Use jog shuttle & SELECT to select the inversion operator (Invert) and the
waveform on which to perform computation.
When the M1 Setup dialog box is closed by pressing ESC or another key, the specified
equation appears in the M1 Setup menu column.
3. Use jog shuttle & SELECT to set the scaling, unit, and smoothing of computed
waveform Math1.
4.  Press ESC. The M1 Setup dialog box closes.

i Setup,

Select Invert.

Operation
Source
Scale

Center

Unit

Smoothing

CHT
[purto] _Hanwat ]

Sensitivity 5.0000E-01

—f__]
[prA_—ov_]

J

Select the waveform on which to perform computation.

/Set the scaling used to display computed waveform
Math1 to Auto (auto scaling) or Manual (manual
scaling).

\If scaling is set to Manual, set the vertical center line
level on the screen (voltage value if set to voltage) and
the sensitivity (voltage per division if set to voltage).

Set the unit of computed waveform Math1.

Turn ON/OFF zooming.

9-8
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9.4 Inverting Waveforms

Explanation

Turning the Computed Waveform Display and Computed Waveform Label ON and OFF
See section 9.1.

Operator

Select the inversion operator Invert as the operator for Math1 and Math2. The waveform
to be computed is inverted vertically (around the 0 level of the waveform) by multiplying
the waveform data by —1.

- - Waveform to Be Computed

-1 < Computed Waveform

Waveform to Be Computed
The waveforms on which computation can be performed are as follows:
e For the DL1735E/DL1740E/DL1740EL

Computation Name Source
Math1 One channel from CH1 to CH4
Math2 One channel from CH1 to CH4 or Math1

* On the menu, CH1 to CH4 may be indicated as C1 to C4 and Math1 as M1.
» Math1 and Math2 can be computed simultaneously.

* For the DL17420E

Computation Name Source
Math1 CH1 or CH2
» On the menu, CH1 to CH2 may be indicated as C1 and C2.

Scaling
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Unit of Computed Waveforms
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Smoothing
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Effects of Linear Scaling
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Maximum Record Length That Can Be Computed
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.
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9.5 Differentiating and Integrating Waveforms

Procedure

CLEAR

=0 , 00

<For a description of this function, refer to page 2-21.>

+ To exit the menu during operation, press ESC

SNy HeLp located above the soft keys.

( seTuP IDISPLAY)(QJPVIIMAGE SAVE)D—( SHIFT
SEARCH O—TRIG'D

 In the procedural explanation below, the term jog

selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.

(ersirefaurson) (rie | mse Jo "”‘T @ SeLECT shuttle & SELECT refers to the operation of
X-Y MENU  MENU L IASE - 'ACQ || START/STOP

o @ o o
o @ ENHANCED)

vsDIv TIME DIV

\L

() Gae)
e Q%ﬁ
L

For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Note

» Before carrying out the procedures in this section, you must first carry out the procedures for
displaying and labeling computed waveforms in section 9.1.
+ The setup procedures for computed waveform Math1 are described below. Perform similar

steps for Math2.

1. Press the M1 Setup soft key. The M1 Setup dialog box opens.

M1 Displal faM1 Setup | 11 Label
oFf A | ciecz Hathi

HATH
Z Display [aMZ Setup | Mz Label

DFF| N | caece Hath2

Setting the Equation, Scaling, Unit, Smoothing, and Integration Start Point
2. Use jog shuttle & SELECT to select the differentiation or integration operator (Diff
or Integ) and the waveform on which to perform computation.
When the M1 Setup dialog box is closed by pressing ESC or another key, the specified
equation appears in the M1 Setup menu column.
3. Use jog shuttle & SELECT to set the scaling, unit, and smoothing of computed

waveform Math1.

4.  If the integration operator Integ is selected, use jog shuttle & SELECT to set the
start point of integration.
5.  Press ESC. The M1 Setup dialog box closes.

W1 _Setup

operation

Source CHIL

Scale (purta] _Fanzal]
Center 0.0060E+00,

sensitivity
unit 1 —
Smoothing [ DFF[__0oN_]
start Point

J

—

™~

Select Diff or Integ.
Select the waveform on which to perform computation.

Set the scaling used to display computed waveform Math1
to Auto (auto scaling) or Manual (manual scaling).

If scaling is set to Manual, set the vertical center line level
on the screen (voltage value if set to voltage) and the
sensitivity (voltage per division if set to voltage).

Set the unit of computed waveform Math1.
Turn ON/OFF zooming.

When performing integration (operator Integ), set the
integration start point.
This item does not appear when performing differentiation.
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9.5 Differentiating and Integrating Waveforms

Explanation
Turning the Computed Waveform Display and Computed Waveform Label ON and OFF
See section 9.1.

Operator
Select the differentiation operator Diff or integration operator Integ as the operator for
Math1 and Math2. The waveform to be computed can be differentiated or integrated.

Waveform to Be Computed
The waveforms on which computation can be performed are as follows:
* For the DL1735E/DL1740E/DL1740EL

Computation Name Source
Math1 One channel from CH1 to CH4
Math2 One channel from CH1 to CH4 or Math1

* On the menu, CH1 to CH4 may be indicated as C1 to C4 and Math1 as M1.
» Math1 and Math2 can be computed simultaneously.

¢ For the DL17420E

Computation Name Source
Math1 CH1 or CH2
* On the menu, CH1 to CH2 may be indicated as C1 and C2.

Scaling
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Unit of Computed Waveforms
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Smoothing
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Integration Start Point

You can set the start point of integration. The selectable range is +5 divisions, and the
resolution is ten divisions + display record length. For a description of the display record
length, see appendix 1.

Effects of Linear Scaling
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Maximum Record Length That Can Be Computed
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.
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9.6 Performing Power Spectrum Computation

(FFT)

Procedure

CLEAR

<For a description of this function, refer to page 2-22.>

=8,

FILE | MISC |Gt

MENU __MENU

SEARCH

vsDIv

O

o
=]
TIME/DIV

o

o

OBEE

MATH

.
XY HASE: 'ACQ | START/STOP
SETUP IDISPLAY) COPVI IMAGE SAVE )O—( SHIFT

SNAT HELP

00

a a
@ [ENHANCED)

ACTION __ DELAY.

N

L‘E:\

(o) Gaee)
S
L

Note

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

» Before carrying out the procedures in this section, you must first carry out the procedures for

displaying and labeling computed waveforms in section 9.1.

The setup procedures for computed waveform Math1 are described below. Perform similar

steps for Math2.

Press the M1 Setup soft key. The M1 Setup dialog box opens.

ML Displal [« A1 Setup | i Label
oFF | clecz Hathi

FATH
Z Display [~HZ Setup | N2 Label

@EN

C3+C4 HathZ

Setting the Equation, Scaling, Unit, Integration Start Point, Number of Computed
Points, and the Time Window
2. Use jog shuttle & SELECT to select the power spectrum computation operator
(PS) and the waveform on which to perform computation.
When the M1 Setup dialog box is closed by pressing ESC or another key, the specified
equation appears in the M1 Setup menu column.
3. Use jog shuttle & SELECT to set the scaling, unit, computation start point, the
number of computed points, and the time window of computed waveform Math1.
4.  Press ESC. The M1 Setup dialog box closes.

Hi Setup,

Select PS.

Operation
Source
Scale
Center
Sensitivity

Unit

Start Point

FFT Points

FFT Window

__Matuai]—
-6 .0000E+01
Z.0000E+01,

—5.000div,

i g

Select the waveform on which to perform computation.

/Set the scaling used to display computed waveform
Math1 to Auto (auto scaling) or Manual (manual
scaling).

\If scaling is set to Manual, set the vertical center line
level on the screen (voltage value if set to voltage) and
the sensitivity (voltage per division if set to voltage).

Set the unit of computed waveform Math1.

Explanation

Set the computation start point.
Select the number of computed points.

Select the time window.

Turning the Computed Waveform Display and Computed Waveform Label ON and OFF

See section 9.1.
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9.6 Performing Power Spectrum Computation (FFT)

Operator

Select the power spectrum computation operator PS as the operator of Math1 and
Math2. The power spectrum of the waveform to be computed can be determined by
taking the FFT (Fast Fourier Transform).

Waveform to Be Computed
The waveforms on which computation can be performed are as follows:
e For the DL1735E/DL1740E/DL1740EL

Computation Name Source
Math1 One channel from CH1 to CH4
Math2 One channel from CH1 to CH4 or Math1

» On the menu, CH1 to CH4 may be indicated as C1 to C4 and Math1 as M1.
» Math1 and Math2 can be computed simultaneously.

* For the DL17420E

Computation Name Source
Math1 CH1 or CH2
* On the menu, CH1 to CH2 may be indicated as C1 and C2.

Scaling
The operation is the same as for addition, subtraction, and multiplication. See section 9.2.

Unit of Computed Waveforms
The operation is the same as for addition, subtraction, and multiplication. See section 9.2.

Computation Start Point

You can set the point where power spectrum computation is to start. The selectable
range is +5 divisions, and the resolution is ten divisions + display record length. For a
description of the display record length, see appendix 1.

Number of Computed Points
You can select a range for power spectrum computation of 1 kWord or 10 kWord.

Selecting the Time Window
You can select the time window.
Rect (Rectangular): Best suited for transient signals that attenuate completely within the

time window.
Hanning Window:  Best suited for continuous and non-periodic signals.
Flattop Window: Best suited for improving the accuracy of the level even if the

frequency resolution is to be compromised.

Effects of Linear Scaling
If linear scaling is performed on the channel to be computed, computation is performed using
the linearly scaled values and affects the level of the power spectrum computation result.

Maximum Record Length That Can Be Computed
The operation is the same as for addition, subtraction, and multiplication. See section 9.2.

Note

» An asterisk is displayed at the upper left corner of the screen while power spectrum
computation is in progress.

» The power spectrum cannot be computed if the displayed record length is less than number
of computed points. In addition, it cannot be computed when the number of data points after
the computation start point is less than the number of computed points.

» Power spectrum computation is performed on the data stored in the acquisition memory. For
waveforms acquired in envelope mode, computation is performed on the maximum and
minimum values per acquisition interval.
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9.7 Smoothing Waveforms

Procedure

+ To exit the menu during operation, press ESC
CLEAR

TRACE SNoF HeLP located above the soft keys.
O/ \@ O O * In the procedural explanation below, the term jog

_ .
MEASURE| CURSOR, FILE | MISC |Gt MATH
- e [wse | H (eser)  (seuect shuttle & SELECT refers to the operation of

(serup JoispLav)(copy] mace save)o—(sHiFr selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and

4.2.
For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

JCD) 2 q
o @ ENHANCED)

vsoIv TIME/DIV
ACTION __DELAY.

CHMCED
S G
|

o

o

N

Note
» Before carrying out the procedures in this section, you must first carry out the procedures for
displaying and labeling computed waveforms in section 9.1.
+ The setup procedures for computed waveform Math1 are described below. Perform similar
steps for Math2.

1. Press the M1 Setup soft key. The M1 Setup dialog box opens.
HATH___|

fil Displaj rm Setupl 11 Label Z Display [aMZ Setup | NZ Label

OFF @ C1+C2 HMathl @ ON C3+C4 Hathz

Setting the Equation, Scaling, Unit, and Smoothing
2.  Use jog shuttle & SELECT to select the Pass-Thru operator and the waveform on
which to perform computation.
When the M1 Setup dialog box is closed by pressing ESC or another key, the specified
equation appears in the M1 Setup menu column.
3. Use jog shuttle & SELECT to set the scaling, unit, and smoothing of computed
waveform Math1.
4.  Press ESC. The M1 Setup dialog box closes.

Wi Seip, Select Pass-Thru.

tperation S Select the waveform on which to perform computation.

Source /Set the scaling used to display computed waveform
Scale [Furto] Hamat ] Math1 to Auto (auto scaling) or Manual (manual
Center } scaling).
Sensitivity

\If scaling is set to Manual, set the vertical center line
level on the screen (voltage value if set to voltage) and
the sensitivity (voltage per division if set to voltage).

Unit [ ;T
Smoothing [P ___On_]

Set the unit of computed waveform Math1.

Turn ON/OFF zooming.
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9.7 Smoothing Waveforms

Explanation
Turning the Computed Waveform Display and Computed Waveform Label ON and OFF
See section 9.1.

Operator
Select the operator Pass-Thru as the operator for Math1 and Math2. Select the Pass-
Thru operator when displaying the waveform to be computed that has been simply
scaled or smoothed. For details smoothing, see section 9.2.
* When using the Pass-Thru operator and smoothing is ON

The waveform to be computed is displayed after smoothing.
* When using the Pass-Thru operator and smoothing is OFF

The waveform to be computed is displayed without smoothing.

Waveform to Be Computed
The waveforms on which computation can be performed are as follows:
e For the DL1735E/DL1740E/DL1740EL

Computation Name Source
Math1 One channel from CH1 to CH4
Math2 One channel from CH1 to CH4 or Math1

* On the menu, CH1 to CH4 may be indicated as C1 to C4 and Math1 as M1.
» Math1 and Math2 can be computed simultaneously.

* For the DL17420E

Computation Name Source
Math1 CH1 or CH2
* On the menu, CH1 to CH2 may be indicated as C1 and C2.

Scaling
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Unit of Computed Waveforms
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Smoothing
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.

Effects of Linear Scaling
If linear scaling is performed on the channel to be computed, computation is performed
using linearly scaled values.

Maximum Record Length That Can Be Computed
The operation is the same as for addition, subtraction, and multiplication. See section
9.2.
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9.8 Shifting the Phase

<For a description of this function, refer to page 2-21.>
Procedure

=0,

(measure[cursor) (FiLE | misc o

+ To exit the menu during operation, press ESC

8Haf HeLp located above the soft keys.
\C O  In the procedural explanation below, the term jog

shuttle & SELECT refers to the operation of

MENU _MENU T . L . .
up [ois Do selecting/setting items and entering values using
ol % L e the jog shuttle and SELECT and RESET keys.
PRESET zoom . . . .
a(enz) .WV .Wm,v ENHANCED) Zozr details on this operation, see sections 4.1 and

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

e

(D ..
i

—\\

1. Press SHIFT+MATH(Phase). The PHASE menu appears.

Turning the Phase-Shifted Waveforms ON and OFF
2.  Press the Mode soft key to select ON or OFF.
*  When ON is selected, the phase of the displayed waveform is shifted. The amount of shift
is specified in step 3 and subsequent steps.
*  When OFF is selected, the phase of the displayed waveform is not shifted.

[ PAASE_]

Hode @ CH1 B CHZ ® CH3 [ CH4
@ ON 6.04 06.0Y .04 0.9

You can set the amount of shift.
3.  Press the CH1 to CH4(2) soft key to select the channel for setting the amount of
shift.
CHS3 and CH4 are not displayed on the DL1720E.
4. Use jog shuttle & SELECT to set the amount of shift.

PHASE__]

@ CHl | Ch2 B Oi3 [e CHE

Hode
0P oN 0.04 .04 .04 .04
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9.8 Shifting the Phase

Explanation

This section explains the setup procedures for displaying the waveforms of CH1 to
CH4(2) with the phase shifted.

Turning the Phase-Shifted Waveforms ON and OFF

You can turn ON/OFF the display of the phase-shifted waveforms of CH1 to CH4(2).
ON:  The phase-shifted waveform is displayed

OFF: The phase-shifted waveform is not displayed

Target Channels for Phase Shifting
The target channels for phase shifting are CH1 to CH4 on the DL1735E/DL1740E/
DL1740EL and CH1 to CH2 on the DL1720E.

Amount of Shift
You can set the amount of shift.
» The selectable range is a time value in the range of —(record length/2) to (record
length/2).
» The resolution is 1 + sample rate*.
* The sample rate varies depending on the record length or T/div setting.
For details on the sample rate, see appendix 1.

Note

+ If the waveforms to be computed that were selected in sections 9.2 to 9.7 and 9.9 are phase
shifted, the phase-shifted waveforms are used in the computation.

+ If you change T/div after setting the amount of shift, the amount of shift (time value) does not
change. The displayed waveform is only expanded or reduced along the time axis.

+ The selectable range and resolution of the amount of shift vary depending on the T/div
setting. The behavior when you change T/div after setting the amount of shift is indicated
below. If you change T/div back to the original setting without changing the amount of shift,
the original amount of shift returns.

«  When T/div is set faster (the T/div value is decreased) and the specified amount of shift
exceeds the selectable range of the amount of shift at the new T/div setting, the amount of
shift is set to the maximum value of the selectable range at the new T/div setting.

»  When T/div is set slower (the T/div value is increased) and the specified resolution of the
amount of shift falls below the resolution of the amount of shift at the new T/div setting, the
resolution is set to the resolution of the amount of shift at the new T/div setting.

IM 701730-01E
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Chapter 10 Analyzing and Searching Waveforms

10.1 Displaying History Waveforms

Procedure

FILE | MISC |GONO-GO| MATH
XY MENU___MENU

(serup [oispLay)(cory| mace save)o—(SHIFT)

SEARCH O—TRIG'D
o @ o o
e

vsDIv TIME DIV

AR
\@ SNoF HeLP
0

RESET SELECT
TprASE ( ACQ | START/STOP

<For a description of this function, refer to page 2-23.>

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

o @ ACTION _DELAY.
(oo | rosmon)
o (o)

&

L

1.

Press HISTORY. The HISTORY menu appears.

Displaying History Waveforms One by One

[AISTORY_]

Turn the jog shuttle to select the number of the record to be displayed.
You can select the record number in the range of Start Rec to End Rec shown on the

2.  Press the Select Record soft key.
@ Select Display [EStart Recja earch Hods
Record ] Show Map
] | E' All J© End Rec OFF
| -127

3.

menu.
4.

Press the Display soft key to select One. Only the waveform of the record number
indicated in Select Record on the menu is displayed.

@ Select [( Display [(iStart Reda earch Hod
Record [} Shou Map
[} A1l i) End Rec OFF
L 127,

HISTORY

Accumulating (Collectively Displaying) the History Waveforms
¢ Setting the Range to be Accumulated

Press the Start Rec/End Rec soft key to set the jog shuttle control to Start Rec or

» If you select Start Rec, you can select the record number for starting the accumulation.
+ If you select End Rec, you can select the record number for ending the accumulation.

[AISTORY_]

Turn the jog shuttle to set the record number at which accumulation is to be

2.

End Rec.

@ select [ Display] |@Start REEI. rearch Hud1

Record ] shouw Hap
0 a1l | End Rec OFF
—127

3.

started or ended.
4.

Press the Display soft key to select All. The waveforms in the range between Start
Rec and End Rec shown on the menu are accumulated on the screen.
The waveform of the record number indicated in Select Record on the menu is highlighted.

[@ Select;
Record,
@

HISTORY

Display | 5Start Reda earch Hod
-] Show Map

one AIY EET}Z;‘EE OFF
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10.1 Displaying History Waveforms

Selecting the Highlighted Waveform

5.

6.

Press the Select Record soft key.

@ Select Display [=Start Reda earch Mod
Record ] Show Map
-] ne 5 End Rec OFF
-12?

Turn the jog shuttle to select the number of the record to be high lit. The waveform
of the selected record number is highlighted.

[AISTORY_]

Selecting the Waveforms to be Displayed on the History Map

2.

* Selecting the Waveform to Be Displayed
5.

Displaying the History Map

Press the Start Rec/End Rec soft key to set the jog shuttle control to Start Rec or

End Rec.
+ If you select Start Rec, you can select the first record number displayed on the history
map.

» If you select End Rec, you can select the last record number displayed on the history map.

HTSTORY.
@ Select | Display Jq(eotdlt ReCa =arch Hod
Record Shou Map
] One PII] I End Rec OFF
-127

Turn the jog shuttle to set the first or last record number displayed on the history
map.

Press the Show Map soft key. The record numbers and time stamps (time when
acquisition was completed) of the waveforms in the range of Start Rec to End Rec
on the menu are listed.

History Memory Hap. ]

ju-0059 15:19:31.99
131.97

ji-0068 15
ji-0069 15:

74
j-0062 15:19:31.60
ji-0083 15:19:31.58

#-0084 15:19:31.57

0066 15: #-0085 15:19:31.55 #-0110 15:19:31.13
ji-0061 15: #-0086 15:19:31.53 #-0111 15:19:31.11
ji-0062 15: #-0087 15:19:31.52 #-0112 15:19:31.10
ji-0063 15: #-0088 15:19:31.50 #-0113 15:19:31.08
ji-0064 15 #-0089 15:19:31.48 #-0114 15:19:31.06
ji-0065 15: #-0090 15:19:31.47 #-0115 15:19:31.05
0066 15: #-0091 15:19:31.45 #-0116 15:19:31.03
0067 15: #-0092 15:19:31.43 #-0117 15:19:31.01

#-0093 15:19:31.42
#-0094 15:19:31.40

ji-0070 15: #-0095 15:19:31.38 #-0120 15:19:30.96
ji-0071 15: #-0096 15:19:31.37 #-0121 15:19:30.95
j-00672 15: #-0097 15:19:31.35 #-0122 15:19:36.93
jr-0073 15 #-0098 15:19:31.33
ji-0074 15: #-0099 15:19:31.32
ji-0075 15: #-0100 15:19:31.30
ji-0076 15: 9 #-0101 15:19:31.28
ji-0077 15: #-0102 15:19:31.27
j-00678 15: #-0103 15:19:31.25
j-0679 15: #-0104 15:19:31.23
ji-0080 15: . #-0105 15:19:31.22
ji-0081 15: .62 #-0106 15:19:31.20

#-0107 15:19:31.18
#-0108 15:19:31.16

#-61069 15:19:31.15

#-6118 15:19:31.00
#-0119 15:19:30.98

Use jog shuttle & SELECT to select the waveform to be displayed. The selected
waveform is displayed, and the record number of the selected waveform is

indicated in Select Record on the menu.
« If Display is set to One, only the selected waveform is displayed.
+ If the Display is set to All, the selected waveform is highlighted.

2004,05/07 15:23:28 [=——=—————=———muu MNormal
Stopped 469 E SMS/s 200ty
B < Teirg 0% 57 CHI 10:1
9.500 Uiy
Full
EN
E
Edge CH1 §
Auto
9.290 ¥
HATSTORY,
[o Select [ Display |@start Reca earch Hod
Record -59 Shou Map
-96 A1l |& End Rec OFF
-122,
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10.1 Displaying History Waveforms

Explanation

This section describes the procedures for displaying history waveforms. The waveforms
that have been sequentially stored can also be displayed in the same fashion.

Number of History Waveforms

The table below shows the number of history waveforms that can be stored and held in
the acquisition memory according to the maximum record length and specified record
length of each model. If a waveform is acquired when (a trigger is activated) causing this
number to be exceeded, the oldest waveform is cleared.

Specified Record Length DL1720E DL1735E/DL1740E DL1740EL

1 kWord 1-1024 (2048) 1-1024 (2048) 1-1024 (2048)
10 kWord 1-128 (256) 1-128 (256) 1-128 (256)
50 kWord 1-32 (64) 1-32 (64) 1-32 (64)

100 kWord 1-16 (32) 1-16 (32) 1-16 (32)

250 kWord 1-8 (16) 1-8 (16) 1-8 (16)

1 MWord - (4) 1-2 (4) 1-2 (4)

2 MWord - -(2) 1(2)

4 MWord - - 1(1)

8 MWord - - -(1)

« If the trigger count is 1, only the displayed waveform is held in the acquisition memory; past
waveforms are not held.

» Values inside the parentheses are the number of waveforms when interleave mode is ON.

* When performing box averaging, acquisition is possible up to 250 KW on the DL1720E (or up to
500 KW when interleave mode is ON), up to 500 KW on the DL1735E/DL1740E (up to 1 MW
when interleave mode is ON), and up to 2 MW on the DL1740EL (or up to 4 MW when interleave
mode is ON).

Selectable Range of History Waveforms

» History waveforms have record numbers attached to them.

» The newest (current) waveform is 0, the waveform previous to that is —1, and so on.

» To select the waveform to be displayed, select the record number in the range of 0 to
—(the number of history waveforms —1). The number of history waveforms varies
depending on the specified record length as indicated in the table above.

* The default value is 0.

Display Mode

You can select the display mode.

One: Displays only the waveform of the record number selected by Select Record from
the range specified by Start Record and End Record.

All:  Displays accumulated all the waveforms in the range specified by Start Record
and End Record. The waveform selected by Select Record is highlighted
(displayed brightly).

History Map: Show Map

» The record numbers and time stamps (time when acquisition was completed
displayed in hour:minute:second.1/100 second format) of the history waveforms are
listed.

» The information of seventy-five waveforms is displayed on 1 screen.

» You can scroll and select the data to be displayed using the jog shuttle and display
the selected waveform.

IM 701730-01E
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10.1 Displaying History Waveforms

Note

Notes on Using the History Memory Function

The history memory function cannot be used if the acquisition mode is Average.

The history memory function cannot be used when in repetitive sampling mode.

If waveform acquisition is aborted, only the waveforms that have been acquired
completely can be displayed.

The history memory function cannot be used in roll mode. The display format is
automatically set to roll mode depending on the time axis and record length settings (see
appendix 1).

If you stop the waveform acquisition and restart without changing the waveform acquisition
conditions, the waveform acquisition count of the history waveforms is not reset, and the
remaining number of acquisitions are stored and held as history waveforms. The history
waveforms that have been held up to the point when the acquisition was stopped are
retained.

If you change the waveform acquisition conditions, history waveforms up to that point are
cleared when you restart acquisition using the new settings.

If you press the CLEAR TRACE key while waveform acquisition is in progress or if you
stop waveform acquisition, press the CLEAR TRACE key, and restart acquisition, the
history waveforms are cleared.

Notes on Displaying History Waveforms

When the history memory menu is displayed, waveform acquisition stops. History
waveforms cannot be displayed while waveform acquisition is in progress.

You can start waveform acquisition even when the history memory menu is displayed.
However, while acquisition is in progress, you cannot change the settings of the history
memory function such as Select Record.

Settings are restricted by the following condition: End Record < Select Record < Start
Record.

If waveform data is loaded from a file stored on the specified storage medium, the history
waveforms up to that point are cleared. The loaded waveform data is always recalled to
the record number 0 position of the history memory. If a file containing multiple waveforms
is loaded, the newest waveform is recalled in the record number 0 position, the next
newest waveform in —1, and so on.

Computation and automated measurement of waveform parameters are performed on the
waveform of the record number specified by Select Record. Computation and analysis of
old waveforms is possible until the history waveforms are changed by restarting
acquisition.

Past waveforms are held in roll mode. Only one waveform when acquisition is stopped is
stored in the record number 0 position.

It may take some time to display all the history waveforms if the number of waveforms to
be displayed is large. To abort, set the display mode to One.

Turning OFF the power clears the history waveforms.

10-4
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10.2 Searching the History Waveforms Using Zones

(History Search)

Procedure

SETUP |DisPLAY)(CoPY] maGe savE)o—(SHIFT)
| — e —D R ;i D)

o)

vsDIV TIME /DIV
ﬂ.
o (@)

EI*TRIG D

SIMPLE ENHANCED

AcnaN DELAY

@oo :

FILE | MISC |GONO-GO| MATH RESET SELECT
X-Y MENU __MENU LPHASE ACG START/STOP

SRS

<For a description of this function, refer to page 2-23.>

+ To exit the menu during operation, press ESC
located above the soft keys.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

SNAT HELP

N

|

1. Press HISTORY. The HISTORY menu appears.
2.  Press the Search Mode soft key. The Search Mode menu appears.

HISTORY,

f@ select | Display [@otart Reda
Record 0 | Show Hap
[} A1l |@ End Rec
-127

earch Hod
OFF 1

3.  Press the Zone soft key.

@ Select Display J@Start Redja
Record ] Show Map
] All @ End Rec
-127?,

Zone | 'arameter

ﬂ OFF
[ X ]

Setting the Search Zone and Search Conditions
4.  Press the Search Setup soft key. The Search Setup menu appears.

_HTSTORY,

@ select
Record
)

Display [mStart Red
]

All |@ End Rec
-127

& earch Mo¢ a
Shouw Map Search Search
Zone Setup Exec

Selecting the Zone for Registering Search Conditions
5.  Press the Select Zone soft key. The Select Zone menu appears.

elect Zun Condition | Source Upper &
0.50div —3.000dir
Zonel :l IN OUT CH! r‘ Lnuer ® Right
—2.500dir

[_Search,
HISTORY,
Search

Exec

Left Logic

[IR

i

6. Press any of the Zone1 to Zone4 soft keys to select the parameter in which search
conditions are to be registered.

=

2one2 2one3

[_Search,
HISTORY_

Search
Exec

Logic

EIR

2zomed LEFt
-3.6004
Right

L v oow_y

~2.560di

Selecting Conditions of the Waveform to Search for in the Search Zone

7.  Press the Condition soft key to select OFF, IN, or OUT.
If you select IN or OUT and select a displayed waveform in step 9, the search zone
(rectangular frame) is displayed.

elect Zov 4 Condition || Source ]
i
Zone1 IN 0UT 7] LnuEr 5 Right
—0.50div. —Z.500dis

Search,

HISTORY,

Search
Exec

Left
~3.000:

Upper @] Logic

# o
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10.2 Searching the History Waveforms Using Zones (History Search)

Selecting the Search Target Waveform
8.  Press the Source soft key. The Source menu appears.

elect Zong] Conditioy Source |5 Upper [ Left Logic
0. 36div -2 :Eﬁadi Search
Zonel FF @uml CH1 |[ :701..%::‘Jé 72?32% OR I Exec
9.  Press the CH1 to CH4(2), Math1, or Math2 soft key to select the search target
waveform.
+ CHS3, CH4, and Math2 are not displayed on the DL1720E.

» If you select a displayed waveform as a search target and select IN or OUT in step 7, the
search zone (rectangular frame) is displayed.

[ e e— |

Zonel .1
Setting the Range of the Search Zone
¢ Setting the top/bottom edge
10. Press the Upper/Lower soft key to set the jog shuttle control to Upper, Lower, or

both Upper and Lower.

« If you select Upper, you can move the top edge of the zone.

« If you select Lower, you can move the bottom edge of the zone.

+ If you select both Upper and Lower, you can move the position of the zone vertically
without changing the spacing between the top and bottom edges of the zone. The value of
the digit being specified by Upper changes.

11. Turn the jog shuttle to set the top and bottom edges of the zone.
¢ Setting the left/right edge
12.  Press the Left/Right soft key to set the jog shuttle control to Left, Right, or both

Left and Right.

« If you select Left, you can move the left edge of the zone.

+ If you select Right, you can move the right edge of the zone.

+ If you select both Left and Right, you can move the position of the zone horizontally
without changing the spacing between the left and right edges of the zone. The value of
the digit being specified by Left changes.

13. Turn the jog shuttle to set the left and right edges of the zone.

* Setting the hexagonal zone (for products of version 2.40 or later)

14. Press the Zone Option soft key to select Zone Option.

15. Press the Zone Option soft key again to display the Zone Option menu.

16. Press the Left Vertex, Right Vertex, or Center soft key to select the item you want
to set.

+ Select Left Vertex to set the left vertex position.

+ Select Right Vertex to set the right vertex position.

+ Select Center to move the left and right vertices up and down.

17.  Turn the jog shuttle to set the left and right vertex positions.

2004,65/07 16:03:51 | =—=——x=—————px Normal
Stopped 469 T 5MS/S 200MsAtis

e T FaAnF 10k 57 CHL 10:1
0.500 UAdiv
IC__ Full

Search zone

Edge CH1 f
Auto

6.290 V

HISTORY,

0.30div
Zonel FF [IN] OUT CH1 [ Lower

elect Zong Condition | Source 5 Upper
-0.70div,

3 Logic
e:
[@Left Ute: @l OR
i ] i

18. Repeat steps 5 to 17 to set Zonel to Zone4.
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10.2 Searching the History Waveforms Using Zones (History Search)

Explanation

Selecting the Search Logic
19. Press the Logic soft key to select AND or OR.

[ Left
2800

m Right

2. 300

Left Vte
@Left Ut
6.000.

Executing/Aborting the Search

20. Press the Search Exec soft key. The search is executed, and the words Search
Exec change to Search Abort.
To abort the search, press the Search Abort soft key. The search is aborted, and
the words Search Abort change to Search Exec.

Logic

OR

Displaying the Found Waveform

21. Press ESC. The screen returns to the HISTORY menu.

22. Display the waveform according to the procedure given in section 10.1.
The history map lists the record numbers and time stamps of the searched
waveforms.

Resetting the Search Results
23. Set the Search Mode to OFF in the HISTORY menu, or turn OFF Zone1 to Zone4
and execute the search. The search result is reset.

This section explains the setup procedures for searching history waveforms that pass or
do not pass a specified search zone.

Search Zone: Select Zone

You can register up to four search zones, Zone1 to Zone4. For each search zone, you
can set the search conditions below. You can also set whether to use AND or OR logic
of the search conditions of the four search parameters to perform the search (see
“Search Logic” described later).

» Status of the search parameter for the searched waveform

» Waveform to search

» Search zone range

Status of the Search Parameter for the Searched Waveform: Condition

You can select the condition of the target waveform to be searched in the search zone.

OFF: No search is performed.

IN: Searches waveforms that pass through the specified search zone. Also searches
cases when the waveforms pass through the boundary lines.

OUT: Searches waveforms that do not pass through the specified search zone.

Waveform to Search: Source
You can select the search target waveform. If a waveform that meets the search
condition is found, other history waveforms at the same time as the found waveform are
also displayed.
e For the DL1735E/DL1740E/DL1740EL

You can select the target waveform from CH1 to CH4, Math1, and Math2.
¢ For the DL1720E

You can select from CH1 to CH2, and Math1.

IM 701730-01E
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10.2 Searching the History Waveforms Using Zones (History Search)

Range of the Search Zone (Rectangular Frame)

You can set the top, bottom, left, and right edges of the search zone.

Top and Bottom Edges: The selectable range is +4 divisions, and the resolution is 0.01
divisions. The top edge (Upper) must be greater than or equal
to the bottom edge (Lower)

Left and Right Edges:  The selectable range is +5 divisions, and the resolution is ten
divisions + display record length. The right edge must be
greater than or equal to the left edge. For a description of the
display record length, see appendix 1.

Hexagonal Zone (for products of version 2.40 or later)
You can set the left and right vertex positions of the search zone to set a hexagonal zone.

Left position of the left vertex
The selectable horizontal range is from the Left position to the left edge of the screen. The
resolution is 10 divisions + the display record length. You cannot specify a position that is right of
the Left position.

Right position of the right vertex
The selectable horizontal range is from the Right position to the right edge of the screen. The
resolution is 10 divisions + the display record length. You cannot specify a position that is left of
the Right position.

Vertical position of the left and right vertices
The selectable vertical range is between Upper and Lower positions. The resolution is 0.1%. Set
the position by assuming the distance between the Upper and Lower positions to be 100%. The
left and right vertices always move simultaneously in the vertical direction.

Left position Right position

Upper
Left vertex N : \\ Right vertex
Left Right = Move to the left —{ | center | f— Move to the right
Move the left and right vertices up ellnd down simultaneously
Lower '

Example of a hexagonal zone
You can set triangular, square, pentagonal, or hexagonal zone.

Search Logic

You can select the AND logic or OR logic of the search conditions of the four search
parameters in performing the search.

AND: Searches for waveforms that meet all search conditions of Zone1 to Zone4.

OR: Searches for waveforms that meet one of the search conditions of Zone1 to Zone4.

Search Range
You can search the history waveforms in the range specified by Start Rec and End Rec
of the HISTORY menu (see section 10.1)

Search Method
Search is performed in order from the newest history waveform.

Post-Search History Map (Search Results)

The record numbers and time stamps of the waveforms that are found can be listed on
the history map. If you set the Search Mode to OFF in the HISTORY menu, or turn OFF
Zone1 to Zone4 and execute the search, the search result is reset.

Note

If you wish to search for a computed waveform whose computation conditions were changed
during or after waveform acquisition, you must first change the display mode to All.

10-8
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10.3 Searching the History Waveforms Using
Automatic Measurement of Parameters
(History Search)

<For a description of this function, refer to page 2-23.>
Procedure

§H6¢HELP
\ ; » To exit the menu during operation, press ESC

o W onoco e w (seeec) located above the soft keys.
Coerue Joseia)orr]wnce swe)e—(sur) « For a description of the operation using a USB

— CTHORZONTAL %)
l:lfTRIG D

a a
[ENHANCED)

vsDIv TIME/DIV

o ACTION _DELAY

nQ OlEE= 5

& |

1. Press HISTORY. The HISTORY menu appears.
2.  Press the Search Mode soft key. The Search Mode menu appears.

@ Select Display |@otart Reda earch Hod
Record 9 Shou Map
[} Al |@ End Rec r OFF El
-127,
3.  Press the Parameter soft key.

@ Select Display [@Start Reda OFF Zone Parameter
Record ] Show Map
o |png att |@ End Rec
- -127?, | [} '}

Setting the Search Parameters and Search Conditions
4.  Press the Search Setup soft key. The Search Setup menu appears.

keyboard or a USB mouse, see section 4.3.

HISTORY,

_HISTORY,
@ select | Display Jwstart Reda earch Hoj fa —
Record -59 Shou Map Search Search
-96 All |@ End Rec paranetel | Setup Exec

-122

Selecting the Parameters for Registering Search Conditions
5.  Press the Select Param soft key. The Select Param menu appears.

HISTORY,

Select |Condition|a Ttem |@ Upper Togic [pT-Rangel

Param Setup | 5.0000E +ox —-5.000diY | Search

Parami FF [IN 0UT | CH1 P-P | Lower OR |@T-Range2 Exec
XXX 5.000 4

6. Press any of the Param1 to Param4 soft keys to select the parameter in which
search conditions are to be registered.

=

Selecting the Condition of the Waveform to Search in the Search Parameters
7.  Press the Condition soft key to select OFF, IN, or OUT.

HISTORY.

—-5.000diY | Search
J0] OR |@T-Range2 Exec
5. 0004

Paramz | Paran3 Paramd Logic |@T-Rangel

HISTORY

Select Condition Tten & Upper Logic [ET-Rangel

Param Setup XXX -5.000diy | Search

Parami FF [IN OUT | H1 P-P  |&) Louer OR |©T-Range2 Exec
XXX, 5. 000di

IM 701730-01E 10-9
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10.3 Searching the History Waveforms Using Automatic Measurement of Parameters (History Search)

Selecting the Search Target Waveform/Search Measurement Iltem
8.  Press the Item Setup soft key. The ltem Setup dialog box opens.

HTSTORY.

(a Ttem |y Upper Logic BI-Rangel
Setup XXX —-5.0004iY | Search
CHL P-P | Lower o0R |@T-Rangez || Exec
XXX 5.000 4

Select Condition
Paran
Parami IN 0UT

9.  Press the CH1 to CH4(2), Math1, or Math2 soft key to select the search target
waveform.
CH3, CH4, and Math2 are not displayed on the DL1720E.

Tten Setup,
P-P @) Freq (2] AugFreq
(@] Max (@) Period (o) AugPeriod
@ Hin @ Rise (@ IntiTY
@ vy (@ Fall @ mt2rY
@ Rns © +Width  [@ INtixy

@ Sdev @ -Width (@ Int2xXy
@ High @) Duty

(@] Low (@) Burstl

(@ +0Shot (@) Burst2

(@) -0Shot (5] Pulse

Source__]
(@) Delay Search__|
—HISTORY_|

CHZ CH3 CH4 Mathi MathZ

‘ o1

10. Turn the jog shuttle to select the measurement parameter to be used as a search

condition.

11. Press SELECT. The mark to the left of the measurement parameter is highlighted.
The measurement item whose mark to the left of the item is highlighted is the
measurement item used as a search condition. You can set one measurement parameter
to one search parameter.

12. Press ESC. The Item Setup dialog box closes.

Setting the Determination Range of the Measured Value of the Search
Measurement Parameter
13. Press the Upper/Lower soft key to set the jog shuttle control to Upper or Lower.
+ If you select Upper, you can move the upper limit of the determination range.
+ If you select Lower, you can move the lower limit of the determination range.

HISTORY.

Select Conditiona Ttem @ Upper Logic [EI-Rangel

Paran Setup || 5.0000E+06 -5.000diy | Search

Paranl PFF [N OUT | CH1 P-P ||&) Louer D] OR |@T-Range2 Exec
e

5.0064i

14. Turn the jog shuttle to set the upper and lower limits of the determination range.
15. Repeat steps 5 to 14 to set Param1 to Param4.

Selecting the Search Logic
16. Press the Logic soft key to select AND or OR.

HISTORY.

Select Conditiona Ttem [$ Upper Logic ST-Rangel

Paran Setup | 5.0000E+( -5.000diy | Search

Parani FF [N OUT | CH1 P-P  |&) Louer OR | 5T-Range2 Exec
XXX, 5.0064i

10-10
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10.3 Searching the History Waveforms Using Automatic Measurement of Parameters (History Search)

Setting the Search Range

17.

18.

Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,

T-Range2, or both T-Range1 and T-Range 2.

» If you select T-Range1, you can set the left edge of the search range.

» If you select T-Range2, you can set the right edge of the search range.

» If you select both T-Range1 and T-Range2, you can move the search range without
changing the spacing between the two. The value of the digit being specified by T-Range1
changes.

Turn the jog shuttle to set the search range.

2004,05/07 17:32:45 [————————iox  Normal
Stopped el T SHS/s 200usaliv

CHT <C Maing Lok > CHI 16:1
0.500 U/div
bC_ Full

—T-Range2
—T—Range1 Edge CH1 §
¢2% v

HISTORY.

Select | Ccondition|a Ttem [& Upper Logic | [mT-Rangel

Param Setup 5. 00OOE +6( —3.000diy  Search

Paraml |OFF [N 0uT | CH1 P-P &3 Lower OR| |@T-Range2 Exec
XXX, 1.800div

Executing/Aborting the Search

19.

Press the Search Exec soft key. The search is executed, and the words Search
Exec change to Search Abort.

To abort the search, press the Search Abort soft key. The search is aborted, and
the words Search Abort change to Search Exec.

Select | Condition|a Ttem [|@ Upper Togic  [mT-Ranged

Param Setup | 5.0000E+0 —-5.0004 Search

Parami FF [ ouT | cH1 P-P | Louer OR |@T-Rangez Exec
XXX, 500040

Displaying the Searched Waveform

20.
21.

Press ESC. The screen returns to the HISTORY menu.

Display the waveform according to the procedure given in section 10.1.
The history map lists the record numbers and time stamps of the searched
waveforms.

Resetting the Search Results

22.

Set the Search Mode to OFF in the HISTORY menu, or turn OFF Param1 to
Param4 and execute the search. The search result is reset.

IM 701730-01E
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10.3 Searching the History Waveforms Using Automatic Measurement of Parameters (History Search)

Explanation

This section explains the setup procedures for searching history waveforms that meet or
do not meet the specified search parameter conditions.

Search Parameters

You can register up to four search parameters, Param1 to Param4. For each search
parameter, you can set the search conditions below. You can also set whether to use
AND or OR logic of the search conditions of the four search parameters to perform the
search (see “Search Logic” described later).

» Status of the search parameter for the searched waveform

» Target waveform/search measurement item

» Determination range of the measured value of the search measurement parameter
» Search range

Status of the Search Parameters for the Searched Waveform: Condition

You can select from the following.

OFF: No search is performed.

IN: Searches for waveforms whose measured value of the search and measurement
parameter is within the determination range of the specified search parameter.
Search is also made on boundary values.

OUT: Searches for waveforms whose measured value of the search and measurement
parameter is not within the determination range of the specified search
parameter.

Selecting the Search Target Waveform/Search Measurement ltem

You can select the target waveform and the measurement parameter to be used as a
search condition. If a waveform that meets the search condition is found, other history
waveforms at the same time as the found waveform are also displayed.

Waveform to Search
e For the DL1735E/DL1740E/DL1740EL

You can select the target waveform from CH1 to CH4, Math1, and Math2.
e For the DL1720E

You can select from CH1 to CH2, and Math1.

Search Measurement Iltems
Same as the measurement parameters of the automated measurement of waveform
parameters. See section 10.6.

Determination Range of the Measured Value of the Search Measurement
Parameter

You can set the upper and lower limits of the determination range. The selectable range
is —9.9999E+30 to 9.9999E+30. The upper limit (Upper) must be greater than or equal to
the lower limit (Lower)

Search Logic

You can select the AND logic or OR logic of the search conditions of the four search

parameters in performing the search.

AND: Searches for waveforms that meet all search conditions of Param1 to Param4.

OR: Searches for waveforms that meet one of the search conditions of Param1 to
Param4.

Search Range: T-Range1/T-Range2

The selectable range is +5 divisions, and the resolution is ten divisions + display record
length. The right end of the search range (T-Range2) must be greater than or equal to
the left end of the search range (T-Range1).

10-12
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10.3 Searching the History Waveforms Using Automatic Measurement of Parameters (History Search)

History Waveform Range
You can search the history waveforms in the range specified by Start Rec and End Rec
of the HISTORY menu (see section 10.1)

Search Method
Search is performed in order from the newest history waveform.

Post-Search History Map (Search Results)

The record numbers and time stamps of the waveforms that are found can be listed on
the history map. If you set the Search Mode to OFF in the HISTORY menu, or turn OFF
Param1 to Param4 and execute the search, the search result is reset.

Note

If you wish to search for a computed waveform whose computation conditions were changed
during or after waveform acquisition, you must first change the display mode to All.

IM 701730-01E
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10.4 Searching Waveforms Using the Search and
Zoom Function

<For a description of this function, refer to page 2-24.>
Procedure
+ To exit the menu during operation, press ESC
TRACE SNoF HeLP located above the soft keys.
O/ \@ O O * In the procedural explanation below, the term jog
CURSOR shuttle & SELECT refers to the operation of

selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.

For details on this operation, see sections 4.1 and

|:| ) . ACTION _ DELAY 4.2.
o) O %@ + For a description of the operation using a USB

ﬂ U keyboard or a USB mouse, see section 4.3.

When waveform acquisition is stopped, you can search the displayed waveforms (within
the display record length, see appendix 1) and display the waveforms that match the
search conditions expanded on the screen.

The following five search modes are available. For the setup procedures of each type,
see the pages indicated below.

» Edge -> Page 10-14

» Serial pattern -> Page 10-16

+ Parallel pattern -> Page 10-18

» Pulse width -> Page 10-20

» Auto scroll -> Page 10-22

Edge Search
1. Press SHIFT+ZOOM (SEARCH). The SEARCH menu appears.

Selecting the Search Method
2.  Press the Type soft key. The Type menu appears.

[_SEARCH

Type [@ Z1 Mag |® 21 Pos [DSearched
Setup Pattern Exec
Edge x 10 4.000diy No Hatch

3.  Press the Edge soft key.

Edge Serial Width Parallel Auto ()Searched
Pattern Pattern Scroll Pattern Exec
No Match
1

Setting the Search Condition
4.  Press the Setup soft key. The Setup dialog box opens.

[_SEARCH

Tupe = [ Z1 Hag |@ Z1 Pos [©Searched
Setup Pattern Exec
Edge x 10 4.0006diy No Hatch

10-14 IM 701730-01E



10.4 Searching Waveforms Using the Search and Zoom Function

Setting the Search Target Waveform, Level, Slope, and Hysteresis for Detecting

Edges

5.  Use jog shuttle & SELECT to select the search target waveform (Source box).

6. Use jog shuttle & SELECT to set the level for detecting the edge (Level box).

7. Use jog shuttle & SELECT to select which slope edge, rising or falling, is to be
detected (Polarity box).

8. Use jog shuttle & SELECT to set the hysteresis (width of the level for detecting
the edge, Hysteresis box).

Setting the Edge Detection Count and the Search Start Point

9. Use jog shuttle & SELECT to set the edge detection count (Count box).
10. Use jog shuttle & SELECT to set the search start point (Start Point box).
11. Press ESC. The Setup dialog box closes.

ey f Select the search target waveform.
source  [__CHI__] J—Set the level for detecting the edge.
Level J—Select which slope edge, rising or falling, is to be detected.
Polarity

tysteresis [ 0.3 Set the hysteresis (width of the level for detecting the edge).
Count — 14 Set the edge detection count.
start Point [ =5.0000} Set the search start point.

Selecting the Window for Displaying the Searched Waveform (Zoom Waveform
Display Frame)

This menu appears only when the zoom waveform display mode is set to Z1&Z2 or
Main&Z1&Z2. For all other modes, the menu does not appear, because the selection is
not necessary.

12. Press the Result Window soft key to select Z1 or Z2.

[SEARCH,
Type [a Result Y Z1 Mag |© 21 Pos [E)Searched
Setup Window x 10 1.800diy Pattern Exec
Fdge 22 |1 22 Mag | 22 Pos | Mo Match
_x 10 0. 00064

Executing/Aborting the Search
13. Press the Exec soft key. The search is executed, and the word Exec changes to
Abort. Each time a waveform that matches the search condition is detected, the
search is aborted, and the word Abort changes to Exec.
To abort the search, press the Abort soft key. The search is aborted, and the word
Abort changes to Exec.
When a waveform that matches the search condition is detected, the zoom box moves to
that position and the zoom waveform display frame (the zoom waveform display frame
selected in step 12 if the zoom waveform display mode is Z1&Z2 or Main&Z1&Z2) shows
the detected waveform zoomed.

[SreRrH 1

Type [a [ 21 Mag [ 21 Pos ¢ Searches
Setup Pattern Exec
Edge x 10 4.000diy No Hatch

14. To search the next waveform using the same search condition, repeat step 13. The
search can be repeated to the right edge of the screen or up to 1000 detections.

IM 701730-01E
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10.4 Searching Waveforms Using the Search and Zoom Function

Redisplaying the Detected Waveforms

15. Press the Searched Pattern soft key.

16. Turn the jog shuttle to select the number (same as the detection count) of the
detected waveform to be displayed. The zoom box moves to the position of the
detected waveform of the selected number, and the zoom waveform display frame
(the zoom waveform display frame selected in step 12 if the zoom waveform
display mode is Z1&Z2 or Main&Z1&Z2) shows the detected waveform zoomed.
The numbers get larger as the detected waveforms become newer (detected
waveforms to the right have larger numbers than those to the left).

2004,/05/10 13:51:01= ]
stopped 55302

Zoom box

piox  Normal
T 200kS/s

Snsidiv

S e O

T Tainf 10] 7%

CH1 16:1
0.500 Usdiv
0C_ Full

B et e e e e

]

i GO0

Detected waveform

e P—— | ———

Type [
setup
Edge

[ I

Detected waveform that has been zoomed ¢3¢ v

Edge CH1 §
Auto

Zoom waveform display frame
F

_SEARCH,
77 21 Mag o 21 Pos| (@Searched
Pattern Exec
x 10 1.600¢ u:im

Detected waveform number

Changing the Zoom Rate and Zoom Position of the Detected Waveforms
17. Change the zoom rate and zoom position of the waveform according to the
procedures given in section 8.4.

Serial Pattern (Serial Status Pattern) Search
1. Press SHIFT+ZOOM (SEARCH). The SEARCH menu appears.

Selecting the Serial Pattern Search Method

2. Press the Type soft key. The Type menu appears.
[_SEARCH
Type [ 21 Mag |® 21 Pos |oSearched
Setup Pattern Exec
Edge | x 19 4.000di No Match | |
3. Press the Serial Pattern soft key.

Serial Width
Pattern

]

[SEARcH__]

Parallel Auto @ Searched
Pattern scroll Pattern

No Match
1 1

Exec ”

Setting the Search Condition
4. Press the Setup soft key. The Setup dialog box opens.

Serial
Pattern

Tupe -
| Setup |

[7) 21 Mag [ 21 Pos J@searched
Pattern
x 16 1.800d  #34

[_SEARCH

E’
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10.4 Searching Waveforms Using the Search and Zoom Function

Setting the Timing for Detecting the Status Pattern

5.

Use jog shuttle & SELECT to select None (detect the patterns at a certain
interval), or a channel from CH1 to CH4(2) (synchronize to the selected channel
signal, Clock CH box).

» If you select None, proceed to step 6.

» If you select CH1 to CH4(2), proceed to step 7.

Setup,
Clock CH - [__Wone____] Set None or CH1 through CH4(2) for the timing at
[nterval which the status pattern is detected.

¢ Setting the Interval for Detecting Patterns (When None Is Selected)

6.

Use jog shuttle & SELECT to set the interval for detecting the pattern (Interval
box). Proceed to step 10.

When Clock CH is set to None
Setup,
Clock CH
mterval [ 0.055] Set the interval for detecting the pattern when
None is selected as the Clock CH.

Setting the Detection Slope, Level, and Hysteresis of the Selected

Synchronization Clock Signal (When CH1 to CH4(2) Is Selected)

Use jog shuttle & SELECT to set the level for detecting the synchronization clock
(Level box).
Use jog shuttle & SELECT to select the slope, rising or falling, for detecting the
synchronization clock (Polarity box).
Use jog shuttle & SELECT to set the hysteresis (width of the level for detecting
the synchronization clock, Hysteresis box).

When Clock CH is set to CH1 to CH4 (2)

Setup,

Clock cH |—Set the level for detecting the synchronization clock.
Level [ 0000V} Select which slope edge, rising or falling, of the
Polarity [F]___ ¥} synchronization clock is to be detected.
Hysteresis[___ 034} Set the hysteresis (width of the level for detecting the

synchronization clock).

Setting the Search Target Waveform and Level for Determining Statuses

10.
11.

12.

Use jog shuttle & SELECT to select the search target waveform (Source box).

Use jog shuttle & SELECT to set the level used to determine whether the status is

high (Thr Upper box).

Use jog shuttle & SELECT to set the level used to determine whether the status is

low (Thr Lower box).

» When the search target waveform exceeds the specified level (Thr Upper), it is determined
to be high.

+ When the search target waveform is below the specified level (Thr Lower), it is determined
to be low.

+ For a description of the determination of the status when the search target waveform is
between the levels specified by Thr Upper and Thr Lower (including the Thr Upper and
Thr Lower values), see the explanation given below.

Source CT Select the search target waveform.
T upper [ 0000 U__} Set the level used to determine whether the status is high.
Thr Lower [ 0.000 W__} Set the level used to determine whether the status is low.

Pattern daJ_® C Ji]

]
HLHHLHHL XXXXXXXX XOOOXXXX XXXXXXKN

32 40 a8 56 63|
AXXXXXKK XXXXAXXK XXXKAKKK XXXXKKAR
start Point

IM 701730-01E
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10.4 Searching Waveforms Using the Search and Zoom Function

Setting the Status Determination Pattern and Search Start Point

13. Use jog shuttle & SELECT to select the preset status determination pattern of
sixty-four points from A to D (Pattern box).

14. As necessary, use jog shuttle & SELECT to change the status determination
pattern A to D by selecting the status of points 0 to 63 from H, L, and X.
If Clear Pattern is executed using jog shuttle & SELECT, all points are set to X.

15. Use jog shuttle & SELECT to set the search start point (Start Point box).

Pattern A]_B_C_ D Select the preset status determination pattern of sixty-four

gLHHLHHL QXXXXXXX ;gXXXXXX ggxxxxxx I pOInts from A to D'
Toon meon mooc monont || | - AS necessary, change the status determination pattern A to

[Clear Pattern_} I |_D by selecting the status of points 0 to 63 from H, L, and X.
Start Point [ -5.000div_} |_A" points are set to X.

Set the search start point.
16. Press ESC. The Setup dialog box closes.

Selecting the Window for Displaying the Searched Waveform (Zoom Waveform
Display Frame)
17. The procedure is the same as step 12 on page 10-15.

Executing/Aborting the Search
18. The procedure is the same as step 13 and 14 on page 10-15.

Redisplaying the Detected Waveforms
19. The procedure is the same as step 15 and 16 on page 10-16.

Changing the Zoom Rate and Zoom Position of the Detected Waveforms
20. Change the zoom rate and zoom position of the waveform according to the
procedures given in section 8.4.

Parallel Pattern (Parallel Status Pattern) Search

1.  Press SHIFT+ZOOM (SEARCH). The SEARCH menu appears.

Selecting the Parallel Pattern Search Method
2.  Press the Type soft key. The Type menu appears.

[_SEARCH
Type

[@ Z1 Mag |® 21 Pos [&)Searched
Setup Pattern Exec
Edge x 10 4.000diy No Hatch

3.  Press the Parallel Pattern soft key.

SEARCH,

Edge Serial Width Parallel Auto ()Searched
Pattern Pattern Scroll Pattern Exec
No Match
A 1

Setting the Search Condition
4.  Press the Setup soft key. The Setup dialog box opens.

[_SEARCH

Type o [y Z1 Mag |® 21 Pos [@)Searched
Setup Pattern Exec
Parallel x 10 1.806diy No Match
Pattern |
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10.4 Searching Waveforms Using the Search and Zoom Function

Setting the Timing for Detecting the Status Pattern

5.

Setting the Detection Slope, Level, and Hysteresis of the Selected Synchronization

Use jog shuttle & SELECT to select None (detect the patterns of all waveforms),
or a channel from CH1 to CH4(2) (synchronize to the selected channel signal and

detect the patterns of all other waveforms, Clock CH box).
» If you select None, proceed to step 9.
» If you select CH1 to CH4(2), proceed to step 6.

Setup.
Clock o4 [__Fome___3 Set None or CH1 through CH4(2) for the timing
Fattern - lLevel  Hysteresis at which the status pattern is detected.

Clock Signal (When CH1 to CH4(2) Is Selected)

6.

Use jog shuttle & SELECT to select the slope, rising or falling, for detecting the
synchronization clock (Pattern box).

Use jog shuttle & SELECT to set the level for detecting the synchronization clock

(Level box).

Use jog shuttle & SELECT to set the hysteresis (width of the level for detecting
the synchronization clock, Hysteresis box).

When Clock CH is set to CH1 to CH4 (2)

Setup,

Clock CH CH1,

Pattern Level Hysteresis
CHl [ F_1] ,0.500 U,
ciz [__W__] [06.000U L
Lt I s o PN T
CH4 [_X__[ [0.0000
Mathl [ ¥__] [0.00diy
Mathz [ ¥__J_0.00a_] 030
Start Point

Select which slope edge, rising or falling, of the
synchronization clock is to be detected.

Set the hysteresis (width of the level for detecting
the synchronization clock).

Set the level for detecting the synchronization
clock.

Setting the Determination Pattern, Level, and Hysteresis of the Status of
Waveforms (CH and Math) Other Than the Waveform of the Channel Selected as
the Synchronization Clock Signal

9.

10.

11.

Use jog shuttle & SELECT to select the status determination pattern from H, L,

and X (Pattern box).

Use jog shuttle & SELECT to set the level for determining whether the status is

high or low (Level box).

Use jog shuttle & SELECT to set the hysteresis (width of the level for detecting

high or low) (Hysteresis box).

» When the search target waveform exceeds the specified upper limit of hysteresis, it is
determined to be high.

»  When the search target waveform is below the specified lower limit of hysteresis, it is

determined to be low.
+ For a description of the determination of the status when the search target waveform is

within the specified hysteresis (including the upper and lower limits of hysteresis), see the

explanation given below.
Set the status determination pattern/level/hysteresis for waveforms other than
those on channels selected as synchronized clock signals (CH or Math).

Select a status of H, L, or X.
et Set the level for determining the status of High or Low.

Clock ch gil 1 Set the hysteresis (the width of the level for
"Ppattern’ Level  Hysteresis detecting hlgh/lOW)
o
oz
an
ot [ ©.009 U] 0.30_]
Matht
Mathz (X000t 1 0.3

Start Point -5 . 000 div,

IM 701730-01E
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10.4 Searching Waveforms Using the Search and Zoom Function

Setting the Search Start Point
12. Use jog shuttle & SELECT to set the search start point (Start Point box).

Setup.

Clock CH

Pattern Level Hysteresis
ot
oz
o3 [X_J o000 0] o]
chia
Mathi
Matnz [ X__]_0.00k_] 03]
Start Point [ -5.000di_} Set the search start point.

13. Press ESC. The Setup dialog box closes.

Selecting the Window for Displaying the Searched Waveform (Zoom Waveform
Display Frame)
14. The procedure is the same as step 12 on page 10-15.

Executing/Aborting the Search
15.  The procedure is the same as step 13 and 14 on page 10-15.

Redisplaying the Detected Waveforms
16. The procedure is the same as step 15 and 16 on page 10-16.

Changing the Zoom Rate and Zoom Position of the Detected Waveforms
17. Change the zoom rate and zoom position of the waveform according to the
procedures given in section 8.4.

Pulse Width Search
1. Press SHIFT+ZOOM (SEARCH). The SEARCH menu appears.

Selecting the Width Search Method
2.  Press the Type soft key. The Type menu appears.

[_SEARCH

Type [@ 21 Mag [@ 21 Pos Jojsearched
Setup Pattern Exec
Edge x 16 4.600d4i No Match

3.  Press the Width soft key.

7 [SEARcH__]
Edge Serial uidth |[laratlet | auto TySearched
Pattern attern Scroll Pattern Exec
No Match
1

Setting the Search Condition
4.  Press the Setup soft key. The Setup dialog box opens.

[_SEARCH

Type [~ [77 21 Mag [ 21 Pos Jejsearched
Setup Pattern Exec
Uidth x 16 1.800did No Match

Setting the Pulse Width Determination Type, Search Target Waveform, Level,

Polarity, Hysteresis, Pulse Width, and Search Start Point

5. Use jog shuttle & SELECT to select the determination type (Type box).

6. Use jog shuttle & SELECT to select the search target waveform (Source box).

7. Use jog shuttle & SELECT to set the level for determining whether the polarity is
high or low (Level box).
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10.4 Searching Waveforms Using the Search and Zoom Function

8.  Use jog shuttle & SELECT to select the polarity, high or low, used to perform
determination (Polarity box).

9. Use jog shuttle & SELECT to set the hysteresis (width of the level for detecting
the edge, Hysteresis box).

» The interval from the point where the level of the search target waveform passes from
below the specified lower limit of hysteresis to above and including the upper limit of
hysteresis to the point where the level changes from above the specified upper limit of
hysteresis to below and including the lower limit of hysteresis is determined to be the high
pulse width.

» The interval from the point where the level of the search target waveform passes from
above the specified upper limit of hysteresis to below and including the lower limit of
hysteresis to the point where the level changes from below the specified lower limit of
hysteresis to above and including the upper limit of hysteresis is determined to be the low
pulse width.

» For the determination of the polarity when the change in the search target level does not
apply to high or low conditions described above, see the explanation given later.

10. Use jog shuttle & SELECT to set the pulse width (determination time) used as the
determination reference (Time box).
11. Use jog shuttle & SELECT to set the search start point (Start Point box).

When the determination type is set to Pulse<Time, Pulse>Time, or Time out

Setup,
Type
Source G, Select the search target waveform.
Level L oswu] Set the level used to determine whether the polarity is high or low.
rotarity [ T_14—Gelect the polarity, high or low, used to perform determination.
tsteresis 0.3 __1—GSet the hysteresis (width of the level for detecting the edge).
Tine L ewss]l1—Set the pulse width used as a determination reference.
Start Point [ -5.000dly Set the search start point.

When the determination type is T1<Pulse<T2.

Setup

Type

Source CHL Select the search target waveform.

Level L oseu] Set the level used to determine whether the polarity is high or low.
potarity - LH___TI_14—Select the polarity, high or low, used to perform determination.
hysteresis 0.3 __1—Get the hysteresis (width of the level for detecting the edge).

Tine1 [ —CRCCE Set the pulse width used as a determination reference.
Tinez Set both the upper and lower limits of the time width.
Start Point [ 5.6068 ] —Get the search start point.

12. Press ESC. The Setup dialog box closes.

Selecting the Window for Displaying the Searched Waveform (Zoom Waveform
Display Frame)
13. The procedure is the same as step 12 on page 10-15.

Executing/Aborting the Search
14. The procedure is the same as step 13 and 14 on page 10-15.

Redisplaying the Detected Waveforms
15.  The procedure is the same as step 15 and 16 on page 10-16.

Changing the Zoom Rate and Zoom Position of the Detected Waveforms
16. Change the zoom rate and zoom position of the waveform according to the
procedures given in section 8.4.
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10.4 Searching Waveforms Using the Search and Zoom Function

Auto Scroll Search

Explanation

1.  Press SHIFT+ZOOM (SEARCH). The SEARCH menu appears.

Selecting the Auto Scroll Search Method
2.  Press the Type soft key. The Type menu appears.

[_SEARCH

Type [@ 21 Mag [@ 21 Pos Jojsearched
Setup Pattern Exec
Edge x 16 4.600d4i No Match

3.  Press the Auto Scroll soft key.

7 [ SEARCH
Edge Serial uidth | Parattel | auto | jSearched |
Pattern Pattern Scroll Pattern Exec
‘o Match

Setting the Auto Scroll Conditions

4.  Press the Direction soft key to set the auto scroll direction to << or >>.
5.  Press the Speed soft key.

6.  Turn the jog shuttle to set the auto scroll speed.

_SEARCH,

Type Direction @ 21 Fag |5 21 Pos(c) Speed
Exec

Auto | <« | x 19 1.800¢ | 4 |

Scroll_|

Selecting the Window for Displaying the Auto-Scrolled Waveform (Zoom
Waveform Display Frame)
7.  The procedure is the same as step 12 on page 10-15.

Executing/Aborting Auto Scroll
8.  Press the Exec soft key. Auto scroll is executed, and the word Exec changes to
Abort.
To abort auto scroll, press the Abort soft key. Auto scroll is aborted, and the word
Abort changes to Exec.
When auto scroll is executed, the zoom box moves in the direction selected in step 4, and
the zoom waveform display frame (the zoom waveform display frame selected in step 12 if
the zoom waveform display mode is Z1&Z2 or Main&Z1&Z2) shows the waveform
zoomed.

[SFarcH 1

Tupe Direction [@ Z1 Mag |B 21 Pos &) Speed

| Exec |
Auto <« x 19 1.800di 4
Scroll

Changing the Zoom Rate and Zoom Position of the Detected Waveforms
9.  Change the zoom rate and zoom position of the waveform according to the
procedures given in section 8.4.

This section explains the setup procedures for searching the displayed waveforms
(within the display record length, see appendix 1) and displaying the waveforms that
match the search conditions expanded on the screen when waveform acquisition is
stopped.

Search Method: Type

You can select from the following six search types.

e Edge
Search is performed on the number of times the waveform goes above or below
(rising or falling) a specified level.
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¢ Serial Pattern
Search is performed on whether the serial status pattern of the waveform (status
pattern of the waveform that changes over time) is the same as the pattern set using
High (H), Low (L), and Don’t Care (X).

¢ Parallel Pattern
Search is performed on whether the parallel status pattern of the waveforms (status
pattern of the waveforms at the same point) is the same as the pattern set using High
(H), Low (L), and Don’t Care (X).

¢ Pulse Width
Search is performed on whether the pulse width of the waveform above or below a
specified level is shorter or longer than the specified determination time.

e Auto Scroll
The zoom position automatically moves (auto scroll) in the specified direction. You
can confirm the zoomed waveform and stop the scroll operation at an arbitrary
position.

Edge Search Conditions

The following conditions can be specified.

Waveform to Search: Source
You can select the search target waveform.
e For the DL1735E/DL1740E/DL1740EL
You can select the target waveform from CH1 to CH4, Math1, and Math2.
e For the DL1720E
You can select from CH1 to CH2, and Math1.

Level
You can set the level for detecting the rising or falling edge. The selectable range is eight
divisions within the screen. The resolution is 0.01 divisions.

Slope: Polarity

You can select which slope edge, rising or falling, is to be detected.
£: Rising slope

L:  Falling slope

Hysteresis

You can set the hysteresis. The selectable range is 0.3 divisions to 4.0 divisions. The

resolution is 0.one divisions.

* When the level of the search target waveform changes from below the specified lower
limit of hysteresis to above and including the upper limit of hysteresis, it is detected as
a rising edge.

* When the level of the search target waveform changes from above the specified
upper limit of hysteresis to below and including the lower limit of hysteresis, it is
detected as a falling edge.

« For all other cases, it is not detected as an edge.

Detection Count

* You can set the edge detection count. The available setting range is 1 to 1000000.

» If the search is aborted in the middle of the operation and the next search is resumed,
the rising or falling edge of the previous detection position is counted as the 1st edge
detection count.

IM 701730-01E
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10.4 Searching Waveforms Using the Search and Zoom Function

Search Start Point

You can set the search start point. The selectable range is +5 divisions. The resolution is
ten division + display record length. For a description of the display record length, see
appendix 1.

Example of an Edge Search
When the edge is set to rising and the detection count is set to 2

This rising slope is not counted as an edge.

|

Upper limitvalue < /)il . SN
of hysteresis !

Lower limit value =~ —— -t et B VAR v
of hysteresis

Detection position

- — Specified level

S

Search start position —

Serial Pattern Search Conditions

The following conditions can be specified.

Clock Channel: Clock CH
Detects the status pattern in sync with the selected clock signal (clock channel).
¢ For the DL1735E/DL1740E/DL1740EL
You can select from CH1 to CH4, and None.
e For the DL1720E
You can select from CH1 to CH2, and None.

When the Clock Channel Is Set to None
e Detection Interval
You can set the interval for detecting the pattern.
When the Clock Channel Is Set to CH1 to CH4(2)
You can set the detection level, slope, and hysteresis of the selected synchronization
clock signal.
e Level
You can set the level for detecting the synchronization clock. The selectable range
is eight divisions within the screen. The resolution is 0.01 divisions.
e Slope: Polarity

You can select which slope edge, rising or falling, of the synchronization clock is to

be detected.

£ Rising slope

L Falling slope

¢ Hysteresis

You can set the hysteresis. The selectable range is 0.3 divisions to 4.0 divisions.

The resolution is 0.one divisions.

+ When the level of the search target waveform changes from below the specified
lower limit of hysteresis to above and including the upper limit of hysteresis, it is
detected as a synchronization clock.

» When the level of the search target waveform changes from above the specified
upper limit of hysteresis to below and including the lower limit of hysteresis, it is
detected as a synchronization clock.

» For all other cases, it is not detected as a synchronization clock.
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10.4 Searching Waveforms Using the Search and Zoom Function

Waveform to Search: Source
You can select the search target waveform.

For the DL1735E/DL1740E/DL1740EL

You can select the target waveform from CH1 to CH4, Math1, and Math2.
For the DL1720E

You can select from CH1 to CH2, and Math1.

Level for Determining Status: Thr Upper/Thru Lower

You can set the level for determining the status of the search target waveform. The
selectable range is eight divisions within the screen. The resolution is 0.01 divisions. The
resolution is 0.01 V/div. Thr Upper must be greater than or equal to Thr Lower.

Level for Determining High (Thr Upper)

You can set the level for determining the high status. When the search target
waveform exceeds the specified level, it is determined to be high.

Level for Determining Low (Thr Lower)

You can set the level for determining the low status. When the search target
waveform is below the specified level, it is determined to be low.

Between Thr Upper and Thr Lower

The status when the search target waveform is between the levels specified by Thr
Upper and Thr Lower (including the Thr Upper and Thr Lower values) (A and B in the
figure below) is determined to be the same status (true) as the status at the same
point of the determination pattern specified on the next page and is handled as a
section where the search condition is met.

High
A | B
,/ \| Thr Upper
| Thr Lower
J ‘ A, B: Always determined to be true.
Low Low

-~

Status Determination Pattern

You can set four types, A to D, of status determination patterns. The status of sixty-four
points can be specified using the H (High), L (Low), and X (Don’t Care) designations.
H: Status When Thru Upper Is Exceeded

L: Status When Thr Lower is Not Reached

X: No determination.

*

If you execute Clear Pattern, all sixty-four points are set to Xs.

IM 701730-01E
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10.4 Searching Waveforms Using the Search and Zoom Function

Search Start Point

You can set the search start point. The selectable range is +5 divisions. The resolution is
ten division + display record length. For a description of the display record length, see
appendix 1.

However, when Clock CH is set to None, the start point for searches is defined as
follows.

.

.

Taking the first rising or falling edge located to the right of the specified Start Point on
the screen as the reference point, the search start point is set to the point 1/2 the
specified interval to the right of the reference point.

Edge detection (reference point)

Thr Upper
] Thr Lower
. . A: Interval
Search start point when a
o search is executed B: Interval/2
Start Point

When the interval between the Start Point and the search start position defined above
is greater than the detection interval, the search start point is set by moving the point

back by intervals specified by Interval so that the interval between the Start Point and
the search start point is within Interval and the Start Point is not exceeded (the search
start point shall not be to the left of the Start Point on the screen).

Edge detection (reference point)

- Thr Upper
= Thr Lower
. C ‘ A \ A A: Interval
' A B: Interval/2
A Search start point when a search is executed C: <Interval
Start Point

Rising and falling edges are not detected in the hysteresis range (including the upper
and lower limits of hysteresis) of the Clock CH.

Parallel Pattern Search Conditions
The following conditions can be specified.

Clock Channel
Detects the status pattern in sync with the selected clock signal (clock channel).

For the DL735E/DL1740E/DL1740EL

You can select from CH1 to CH4, and None.
For the DL1720E

You can select from CH1 to CH2, and None.

When the Clock Channel Is Set to None
The status patterns of all waveforms are determined.
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When the Clock Channel Is Set to CH1 to CH4(2)

You can set the detection slope, level, and hysteresis of the selected synchronization
clock signal.

e Slope

You can select which slope edge, rising or falling, of the synchronization clock is to

be detected.

£ :Rising slope

L:Falling slope

e Level

You can set the level for detecting the synchronization clock. The selectable range

is eight divisions within the screen. The resolution is 0.01 divisions.

¢ Hysteresis

You can set the hysteresis. The selectable range is 0.3 divisions to 4.0 divisions.

The resolution is 0.one divisions.

+ When the level of the search target waveform changes from below the specified
lower limit of hysteresis to above and including the upper limit of hysteresis, it is
detected as a synchronization clock.

+ When the level of the search target waveform changes from above the specified
upper limit of hysteresis to below and including the lower limit of hysteresis, it is
detected as a synchronization clock.

» For all other cases, it is not detected as a synchronization clock.

Waveform to Search

The search target waveforms are all the waveforms that are not selected as the clock
channel. For each waveform, you can set the determination status (Pattern) and the level
and hysteresis for determining the status.

Determination Status

The status of each waveform can be specified using the H (High), L (Low), and X

(Don’t Care) symbols.

H: Status When Thru Upper Is Exceeded

L: Status When Thr Lower is Not Reached

X:  No determination.

Level

You can set the level used to determine whether the status is high or low. The

selectable range is eight divisions within the screen. The resolution is 0.01 divisions.

Hysteresis

You can set the hysteresis. The selectable range is 0.3 divisions to 4.0 divisions. The

resolution is 0.one divisions.

» When the search target waveform exceeds the specified upper limit of hysteresis, it
is determined to be high.

+ When the search target waveform is below the specified lower limit of hysteresis, it
is determined to be low.

+ The status when the search target waveform is within the specified hysteresis
(including the upper and lower limits of hysteresis), A and B in the figure below) is
determined to be the same status (true) as the determination status (Pattern)
described two sections earlier, and is handled as a level where the search
condition is met.

Search Start Point

You can set the search start point. The selectable range is +5 divisions. The resolution is
ten division + display record length. For a description of the display record length, see
appendix 1.
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Pulse Width Search Conditions
The following conditions can be specified.

Determination Type

You can select the type used to determine the relationship between the pulse width of

the search target waveform and the specified determination time.

Pulse<Time:

Pulse>Time:

T1<Pulse<T2:

Time Out:

Pulse<Time

Searches the section where the pulse width of the search target
waveform is shorter than the specified determination time.
Searches the section where the pulse width of the search target
waveform is longer than the specified determination time.
Searches the section where the pulse width of the search target
waveform is within the range of the specified determination time.
Searches the section where the pulse width of the search target
waveform exceeds the specified determination time. The displayed
position in the zoom display differs from the Pulse>Time case.

Pulse>Time

5 Iy

]

] [

1

T1<Pulse<T2

L]
TN e B B A A

T Time Out

e -

«

]

N 110 ]

1

I/ 1 I O O e

T,T1,T2: Specified determination time  V: Center position when zooming

v: Search start point for the next search

Search Target Waveform
You can select the search target waveform.
e For the DL1735E/DL1740E/DL1740EL
You can select the target waveform from CH1 to CH4, Math1, and Math2.
e For the DL1720E
You can select from CH1 to CH2, and Math1.

Level

You can set the level used to determine whether the polarity of the search target

waveform is high or low. The selectable range is eight divisions within the screen. The

resolution is 0.01 divisions.

Polarity

You can select the polarity, high or low, used to perform determination.

High: Uses the pulse width of the waveform that is greater than or equal to the specified

level (including the hysteresis condition) in the determination.

Low: Uses the pulse width of the waveform that is less than or equal to the specified

level (including the hysteresis condition) in the determination.
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Hysteresis

You can set the hysteresis. The selectable range is 0.3 divisions to 4.0 divisions. The

resolution is 0.one divisions.

» The interval from the point where the level of the search target waveform passes from
below the specified lower limit of hysteresis to above and including the upper limit of
hysteresis to the point where the level changes from above the specified upper limit of
hysteresis to below and including the lower limit of hysteresis is determined to be the
high pulse width.

» The interval from the point where the level of the search target waveform passes from
above the specified upper limit of hysteresis to below and including the lower limit of
hysteresis to the point where the level changes from below the specified lower limit of
hysteresis to above and including the upper limit of hysteresis is determined to be the
low pulse width.

» When the change in the search target level does not apply to high or low conditions
described above, it is not detected as a high or low pulse width.

Handled as an area where the search condition is not met.
Detected as a high pulse width.

T 1|
/) I\ | Upper limit of hysteresis

/_._\. _____________ 75_\.----/--- -—-~/—-—\—-Level

\_/_\_/ \ / | f Lower limit of hysteresis
Detected as a low pulse width.

Determination Time: Time, Time1/Time2

You can set the time used as a determination reference. The value specified here and
the pulse width detected by the specified search condition are compared, and
determination is made as to whether the result matches the selected type. The
selectable range is (1/sample rate) to the display range. For a description of the sample
rate, see appendix 1.

Search Start Point

You can set the search start point. The selectable range is +5 divisions. The resolution is
ten division =+ display record length. For a description of the display record length, see
appendix 1.

Auto Scroll Search Conditions

The following conditions can be specified.
When auto scroll is in progress, you can only set the direction and speed of the auto
scroll operation.

Auto Scroll Direction
You can select the auto scroll direction.
<<: The zoom box automatically scrolls to the left. It can scroll up to the left end of the

screen.

>>: The zoom box automatically scrolls to the right. It can scroll up to the right end of
the screen.

Speed

You can set the auto scroll speed. The available setting range is 1 to 7. The larger the
value, the faster the scrolling.

IM 701730-01E
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Window for Displaying the Found Waveform

When the zoom waveform display mode is Z1&Z2 or Main&Z1&Z2, you can select the
zoom waveform display frame, Z1 or Z2, where the waveforms that are found are to be
displayed. For all other modes, the menu does not appear, because the selection is not
necessary.

Detection Count and Redisplay of the Detected Waveform

Detection Count

For serial pattern, parallel pattern, and pulse width searches, the search can be repeated
using the same search conditions up to the right end of the screen or up to 1000
detections.

Redisplaying the Detected Waveforms
For serial pattern, parallel pattern, and pulse width searches, the waveforms detected in
the past can be displayed.

Zoom Rate and Zoom Position of the Detected Waveforms

The detected waveforms are displayed in the zoom waveform display frame. The zoom
rate and the zoom position of these waveforms can be changed. For a description of the
procedure, see section 8.4.

Note

+ Searching is not possible while waveform acquisition is in progress.

» A search cannot be performed on the results of the power spectrum computation.

» The search results become invalid when you perform the following operations.

»  When waveform acquisition is started.

»  When Search Setup is changed.

»  When the phase of the search target waveform (Source) or synchronization clock signal
(Clock CH) is shifted.

»  When the computation settings are changed.

+ Searching is not possible in interleave mode when Clock CH is set to multiple channels.

» Searching is not possible if all the patterns are set to X.

» Only the patterns of waveforms that are displayed are searched.

» In the determination of serial pattern search, the points between Thr Upper and Thr Lower are
always determined as True (match the specified status). If such points are included at the
time the status pattern is detected, this fact is displayed as a message.

» Points within the hysteresis (including the upper and lower limits of the hysteresis) in the
determination when using the parallel pattern for the search are always determined as True
(match the specified determination status). If such points are included, this fact is displayed
as a message.
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Procedure

CLEAR

=%

<For a description of this function, refer to page 2-27.>

+ To exit the menu during operation, press ESC

In the procedural explanation below, the term jog

\@ %ﬁ?ig located above the soft keys.

shuttle & SELECT refers to the operation of

XY

MENU___MENU

(measure[cursor) (FiLe | misc [conocd] math)
Thrase ( Aca | START/STOP

(seTup [oispLay)(copy]mace save)o—

o

0600

o

vsDIv

O

SEARCH

TIME /DIV

O

selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB

=)
\

L‘E:\

keyboard or a USB mouse, see section 4.3.

Measuring Waveforms Using Horizontal Cursors

1.

Press CURSOR. The CURSOR menu appears.

Selecting the Horizontal Cursor

2.

3.

Press the Type soft key. The Type menu appears.

CURSOR,

Type
OFF

Press the Horizontal soft key.
H&V can also be displayed on products with firmware version 2.09 or later.

CURSOR,

" OFF Horizomtal | Vertical Marker Degree
[} X 1 1 1

When X-Y waveforms are displayed, Degree is not available.

Selecting the Waveform to Measure

4.

4.

When X-Y Waveforms Are Not Displayed

Press the Trace soft key. The Trace menu appears.

CURSOR,

3.00div
5 Cursor2

Type |
| -3.00diy

Trace § Cursori
Hor izonta,

CH1

Press the CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to

measure.

» On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and
Math2.

» On the DL1720E, you can select CH1, CH2, and Math1.

Type “ CH1 CHZ CH3 CHa Mathl MathZ

Horizontal

When X-Y Waveforms Are Displayed

Press the Trace soft key to select XY1 or XY2.
Proceed to step 6.

[CURSOR__]

Hor izonta

Type | Trace IiCursuri

3.00div
xrz

5 cursorz
. -3.00diy
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Moving Cursors

6.

Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1,

Cursor2, or both Cursor1 and Cursor2.

+ Select Cursor1 to move Cursori.

+ Select Cursor2 to move Cursor2.

+ If you select both Cursor1 and Cursor2, you can move Cursor1 and Cursor2 vertically
without changing the spacing between the two. The value of the digit being specified by
Cursor1 changes.

When X-Y waveforms are not displayed.
[_CURSOR__]

Type Trace @ Cursori
3.00div
Horizontal CH1 [© Cursorz
-3.90diy

When X-Y waveforms are displayed.
Type Trace @ Cursorl
3.00div

Horizonta1 | B XYz | C zl
jor izonta. @73{1;3;&

Turn the jog shuttle to move the cursor.

[ CURSOR__]

Measuring Waveforms Using Vertical Cursors

1.

Press CURSOR. The CURSOR menu appears.

Selecting the Vertical Cursor

2.

3.

Press the Type soft key. The Type menu appears.

[ CURSOR_]

Press the Vertical soft key.
H&V can also be displayed on products with firmware version 2.09 or later.

CURSOR,

" OFF Horizonta | errtital | Marker Degree

When X-Y waveforms are displayed, Degree is not available.

Selecting the Waveform to Measure

4.

5.

4.

When X-Y Waveforms Are Not Displayed

Press the Trace soft key. The Trace menu appears.
CURSOR,
Type Trace 3 Cursorl ursor Jum
-4, 000dis unp Exec]
vertical CH1 5 Cursorz C1 to 21
4. 000di

Press the All, CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to

measure.

« Onthe DL1735E/DL1740E/DL1740EL, you can select from All, CH1 to CH4, Math1, and
Math2.

« Onthe DL1720E, you can select All, CH1, CH2, and Math1.

“ All CH1 CHZ CH3 CHa Hathi HathZ

When X-Y Waveforms Are Displayed

Press the Trace soft key to select XY1 or XY2.
Proceed to step 6.

CURSOR,

-3 .00div
5 Cursor2
. 3.00diy

Type Trace 5 Cursorl
Vertical XY2

10-32

IM 701730-01E



10.5 Cursor Measurements

Moving Cursors
6. Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1,
Cursor2, or both Cursor1 and Cursor2.
» Select Cursor1 to move Cursori.
» Select Cursor2 to move Cursor2.
+ If you select both Cursor1 and Cursor2, you can move Cursor1 and Cursor2 horizontally
without changing the spacing between the two. The value of the digit being specified by
Cursor1 changes.

When X-Y waveforms are not displayed.
Type Trace @ Cursori ursor Junp
—4.000di ump Exec]
vertical CH1 @ Cursorz C1 to 21 | |
4. 000diy
When X-Y waveforms are displayed.
Type Trace @ Cursorl
-3 .00div
vertical Y1 XYZ Ci re
e |@ 3 oo l

7. Turn the jog shuttle to move the cursor.

[ CURSOR__]

Jumping the Cursor to the Zoom Waveform Display Frame (When X-Y Waveforms
Are Not Displayed)
8.  Press the Cursor Jump soft key. The Cursor Jump menu appears.

Type Trace @ cursori ursor Jum
—4.000di Jump Exec|
Vertical CH1 ® Cursor2 C1 to 21
4. 0004i

9.  Press the C1to Z1, C1 to Z2, C2 to Z1, or C2 to Z2 soft key to select the cursor
and the jump destination.

Type Trace |l cursori| ([C1 to 21
—4.000di
Vertical CH1 ® Cursorz

4.000diy

CURSOR,

C1 to 22 |C2 to 21 |C2 to 22

10. Press the Jump Exec soft key. The cursor jumps to the specified zoom waveform
display frame.

Type Trace @@ cursori ursor Juj J
-4 .000dis ump Exec]
Vertical CH1 ® Cursor2 C1 to 21
4. 0004i

Measuring Waveforms Using Marker Cursors

1. Press CURSOR. The CURSOR menu appears.

Selecting the Marker Cursor
2.  Press the Type soft key. The Type menu appears.

[ CURSOR_]

3.  Press the Marker soft key.
H&V can also be displayed on products with firmware version 2.09 or later.

CURSOR,

" OFF Horizontal | Vertical | Marker | Degree

When X-Y waveforms are displayed, Degree is not available.
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10.5 Cursor Measurements

Selecting the Waveform to Measure

4.

4.

When X-Y Waveforms Are Not Displayed

Press the Select soft key to select the marker from M1 to M4.
CURSOR,
Type | Select l Trace @ Pos X ursor Jum1
Marker MZ M3 M CH1 —3.0064di to Z1 | o EXEE”
Press the Trace soft key. The Trace menu appears.

CURSOR,
Type Select Trace 3 Pos X ursor Jum

unp Exec]
Marker E M2 M3 CH1 —3.000dis to 21

Press the CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to

measure.

* Onthe DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and
Math2.

» Onthe DL1720E, you can select CH1, CH2, and Math1.

Type j CH1 CHZ CH3 CHa Math1l Mathz
1

Harker

When X-Y Waveforms Are Displayed

Press the Trace soft key to select XY1 or XY2.
Proceed to step 7.

Type Trace jPosition
Harker XyY2 -3.0004i

[ CURSOR__]

Moving Cursors

7.

Turn the jog shuttle to move the cursor. The Position value changes.

When X-Y waveforms are not displayed.

Type

Marker

Select

i 1z 13 na)

Trace

CH1

@ Pos X<
—3.000diy

Marker

Type

Trace [@Position
XYZ —3.000di

When X-Y waveforms are displayed.

to 21

ursor Junp
Fump Execl

[ CURSOR__]

Jumping the Cursor to the Zoom Waveform Display Frame (When X-Y Waveforms

Are Not Displayed)
8.  Press the Cursor Jump soft key. The Cursor Jump menu appears.

Type

Harker

Select

i 1z 13 g

Trace

CH1

@ Pos x
-3.000di

Ursor Jum

to Z1

_CURSOR,

1 Tunp Exetl

9.  Press the to Z1 or to Z2 soft key to select the jump destination of the cursor.

Type

Marker

SETect

] vz 13 ng

Trace

CH1

& Pos

—3.0004i!

i

10. Press the Jump Exec soft key. The cursor jumps to the specified zoom waveform
display frame.

Type

Marker

Select

E MZ M3 M4

Trace

CH1

@ Fos X
-3 .000dis

ursor Ju

to 21

=
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10.5 Cursor Measurements

Measuring Waveforms Using Angle Cursors (When X-Y Waveforms Are Not Displayed)

1.

Press CURSOR. The CURSOR menu appears.

Selecting the “Degree” Angle Cursor

2.

3.

[ CURSOR__]
" OFF Horizomtal | Vertical Marker Degree

Press the Type soft key. The Type menu appears.

CURSOR,

Press the Degree soft key.
H&V can also be displayed on products with firmware version 2.09 or later.

Selecting the Waveform to Measure

4.

5.

Type Trace
Degree CH1

Press the Trace soft key. The Trace menu appears.

CURSOR,

I;ump Execl

Press the All, CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to

measure.

* On the DL1735E/DL1740E/DL1740EL, you can select from All, CH1 to CH4, Math1, and
Math2.

» On the DL1720E, you can select All, CH1, CH2, and Math1.

“ All CH1 CHZ CH3 CHa Hathl HathZ

X R e

Setting the Cursor, Reference Cursor, and Reference Angle

6.

8.

Moving Cursors

Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1,

Cursor2, or both Cursor1 and Cursor2.

» Select Cursor1 to move Cursor1.

» Select Cursor2 to move Cursor2.

» If you select both Cursor1 and Cursor2, you can move Cursor1 and Cursor2 horizontally
without changing the spacing between the two. The value of the digit being specified by

Cursor1 changes.

Type Trace @ Cursori] 5 Refl [ERef ValueCursor Junp
—4.000di ~Z.000di

Degree cH1 5 cursorz |5 Refz 360 c1 to 21
4 . 000diy 2. 000dis

Turn the jog shuttle to move the cursor.

CURSOR_

I ump Execl

Moving Reference Cursors

Press the Ref1/Ref2 soft key to set the jog shuttle control to Ref1, Ref2, or both

Ref1 and Ref2.

+ Select Ref1 to move Ref1.

+ Select Ref2 to move Ref2.

» If you select both Ref1 and Ref2, you can move Ref1 and Ref2 horizontally without
changing the spacing between the two. The value of the digit being specified by Ref1
changes.

Type Trace |f@ cursor] (5 Refi || jRef Valugfursor Jump

—4.000¢ —2..000dis ump Exec]
Degree CH1 ® Cursori | Ref2 360 C1 to 21

4.000a 2., 0004i

Turn the jog shuttle to move the reference cursor.
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10.5 Cursor Measurements

* Setting the Reference Angle
10. Press the Ref Value soft key.

Type Trace @ Cursoriig Refl [ERef Valugl irsor Jump

-4, 000dis ~Z.000. unp Exec]
Degree CH1 © cursorz | Refz 360 i1 to 21

4 .000dis Z.000

11.  Turn the jog shuttle to set the reference angle.

Jumping the Cursor to the Zoom Waveform Display Frame

12.  Press the Cursor Jump soft key. The Cursor Jump menu appears.

—CURSOR,
Type Trace @ Cursoriig Refl [ERef Vall Xursor Junp| =———
-4, 000dis ~Z . 000dis Tunp Exec]
Degree CH1 © cursorz | Refz 360 ¢l to 21
4 .000dis Z . 000dis

13. Press the C1to Z1, C1to Z2, C2 to Z1, or C2 to Z2 soft key to select the cursor

and the jump destination.

Type Trace ® Cursorl 7[C1 to 21
-4.000di
Degree CH1 = cursorz

4.000diy TEDTOTTI " E—

C1 to 22 |C2 to Z1 |CZ to 22

14. Press the Jump Exec soft key. The cursor jumps to the specified zoom waveform

display frame.

1

Type [oRef Valugfursor Ju
. i i unp Exec
Degree 360

Measuring Waveform Using Horizontal and Vertical Cursors (for products of version

2.09 or later)

1. Press CURSOR. The CURSOR menu appears.

Selecting Both Horizontal and Vertical Cursors
2. Press the Type soft key. The Type menu appears.

[ CURSOR_]

3.  Press the H&V soft key.

“URSOR__]
’V OFF Horizowtal | Vertical Marker Degree | H&Uu

When X-Y waveforms aré displayed, Degree is not available.

Selecting the Waveform to Measure
e When X-Y Waveforms Are Not Displayed
4.  Press the Trace soft key. The Trace menu appears.

aCurs1 "] [Curst ==
—4 .000di 3.00div
scurs2 'l |BCurs2 g

CURSOR,

Trace

Type
H&v

CH1 =
4.000diy_ -3.00diy

5. Press the CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to

measure.

* On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1,

and Math2.
* On the DL1720E, you can select CH1, CH2, and Math1.

Type | CH1
H&UV

CHZ CH3 CH4 Hathl HathZ ‘

T LUUUN_ L vouv_y X X ]
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10.5 Cursor Measurements

Type
H&u

e When X-Y Waveforms Are Displayed
4.  Press the Trace soft key to select XY1 or XY2.
Proceed to step 6.

CURSOR

Type Trace

H&u | R xvz

N . 3.30div

SCurs2 I |sBCursz z=

aCurst 7] [pCursi ==
-3.30div 3. Zpalv
-3. Dodiv

Moving the Cursor
6.  Pressthe Curs1=- /-~ Curs2 soft key to set the jog shuttle control to
Curs1(Cursor1), Curs2(Cursor2), or both Curs1 and Curs2.
» Select Curs1 to move Curs1.
» Select Curs2 to move Curs2.
+ If you select both Curs1 and Curs2, you can move Curs1 and Curs2 vertically
without changing the spacing between the two. The value of the digit being
specified by Curs1 changes.

When X-Y Waveforms Are Not Displayed When X-Y Waveforms Are Displayed
[ CURSOR_] [_CURSOR_]
f@curs1 ‘i [Bcurs1 - Type [ Trace | @Cursl ‘i @Cursl =
A-oord 3. Qo “a.Zo0dty  3.3oaiv
ursZ ursz g He Fd
© 4. Jo0dt @—a.aadi'u" nev ¥z @Cuf?}adrﬁ @Eg?}gdﬁ'

Explanation

7. Turn the jog shuttle to move the cursor.
8. Move Curs1’ |/} Curs2 in the same manner according to steps 6 through 7.

This section explains the setup procedures for placing cursors on the displayed
waveform (within the display record length, see appendix 1) and displaying various types
of measured values at the cross point of the cursor and waveform. The following four
types of cursors are available.

» Horizontal cursors

» Vertical cursors

» Marker cursors

» Angle cursors

Limitations

Cursor measurements cannot be made on the following waveforms.

» Snapshot waveforms

» Accumulated waveforms (however, measurement is possible on the accumulated
waveform acquired last).
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10.5 Cursor Measurements

Cursor Measurement Parameters
The table below shows the parameters that can be measured and displayed using each
type of cursors.

When X-Y Waveforms Are Not Displayed

Horizontal cursors

Measures the Y-axis value at the cursor position.

Y1 Y-axis (vertical axis) value of Cursor1
Y2 Y-axis value of Cursor2
DY The difference between the Y-axis values of Cursor1 and Cursor2

Vertical cursors

Measures the X-axis and Y-axis values at the cursor position.

X1 X-axis (vertical axis) value of Cursor1

X2 X-axis value of Cursor2

DX The difference between the X-axis values of Cursor1 and Cursor2

1/DX The inverse of the difference between the X-axis values of Cursor1 and Cursor2
Y1 Y-axis value at the cross point of Cursor1 and the waveform

Y2 Y-axis value at the cross point of Cursor2 and the waveform

DY The difference between the Y-axis values of Cursor1 and Cursor2

Marker cursors

Measures the X-axis value and Y-axis value of the waveform. Marker cursors move along the
waveform. M1 (Marker 1) to M4 (Marker 4) can be set on different waveforms.

X1-X4 X-axis values of M1 to M4

DX2 The difference between the X-axis values of M1 and M2
DX3 The difference between the X-axis values of M1 and M3
DX4 The difference between the X-axis values of M1 and M4
Y1-Y4 Y-axis values of M1 to M4

DY2 The difference between the Y-axis values of M1 and M2
DY3 The difference between the Y-axis values of M1 and M3
DY4 The difference between the Y-axis values of M1 and M4

Angle cursors (Degree)

Measurements can be made by converting the time axis values into angles. The zero point
(position of reference cursor Ref1) and the end point (position of the reference cursor Ref2) are
set on the X-axis and an angle (reference angle) is assigned to the width of Ref1 and Ref2. The
positions of the two angle cursors (Cursor1 and Cursor2) are converted into angles from the
specified reference angle and measured.

X1 Angle of Cursor1 from Ref1

X2 Angle of Cursor2 from Ref1

DX The angle difference between Cursor1 and Cursor2

Y1 Y-axis value at the cross point of Cursor1 and the waveform

Y2 Y-axis value at the cross point of Cursor1 and the waveform

DY The difference between the Y-axis values of Cursor1 and Cursor2
Setting Range of the Reference Angle 1-720°

Both horizontal and vertical cursors (H&V) (for products of version 2.09 or later)

Measures the X and Y values at the cursor.

Y1 Y axis value of horizontal Curs1 (Cursor1)

Y2 Y axis value of horizontal Curs2 (Cursor2)

DY The difference in Y axis values of horizontal Curs1 and horizontal Curs2
X1 X axis value of vertical Curs1

X2 X axis value of vertical Curs2

DX The difference in X axis values of vertical Curs1 and vertical Curs2
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10.5 Cursor Measurements

e When X-Y Waveforms Are Displayed

Horizontal cursor: Measures the Y-axis value at the cursor position.

Y1 Y-axis value of Cursor1
Y2 Y-axis value of Cursor2
DY The difference between the Y-axis values of Cursor1 and Cursor2

Vertical cursor: Measures the X-axis value at the cursor position.

X1 X-axis value of Cursor1
X2 X-axis value of Cursor2
DX The difference between the X-axis values of Cursor1 and Cursor2

Both horizontal and vertical cursors (H&V) (for products of version 2.09 or later)
Measures the X and Y values at the cursor.

Y1 Y axis value of horizontal Curs1 (Cursor1)

Y2 Y axis value of horizontal Curs2 (Cursor2)

DY The difference in Y axis values of horizontal Curs1 and horizontal Curs2
X1 X axis value of vertical Curs1

X2 X axis value of vertical Curs2

DX The difference in X axis values of vertical Curs1 and vertical Curs2

Marker cursor: Measures the X-axis value and Y-axis value of the waveform.

T Time of the cursor from the trigger point
X X-axis value of the cursor
Y Y-axis value of the cursor

Movement Range of Cursors
e When X-Y Waveforms Are Not Displayed

Horizontal cursors
The movement range is +4 divisions. The resolution is 0.01 divisions.

Vertical cursors, marker cursors, and angle cursors
The movement range is +5 divisions. The resolution is ten division + display record length. For a
description of the display record length, see appendix 1.

e When X-Y Waveforms Are Displayed

Horizontal cursors and vertical cursors
The movement range is +4 divisions. The resolution is 0.01 divisions.

Marker cursors
The movement range is +5 divisions. The resolution is ten division + display record length. For a
description of the display record length, see appendix 1.
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10.5 Cursor Measurements

Jumping the Cursor to the Zoom Waveform Display Frame (When X-Y Waveforms
Are Not Displayed)
You can jump M1 to M4 (marker cursors) and Cursor1 and Cursor2 (vertical cursors or
angle cursors) to the zoom waveform display frame. The cursors can be jumped in the
following manner.

e Marker Cursors

to Z1:
to Z2:

Make the selected marker jump to the Z1 window.
Make the selected marker jump to the Z2 window.

e Vertical Cursors and Angle Cursors

C1to Z1:
C1to Z2:
C2to Z1:
C2to Z2:

Note

Make Cursor1 jump to the Z1 window.
Make Cursor1 jump to the Z2 window.
Make Cursor2 jump to the Z1 window.
Make Cursor2 jump to the Z2 window.

+ The measured values of the X-axis (horizontal axis and time axis) are displayed relative to the
trigger position.

+ If measurement is not possible,

*kk

is displayed in the measured value display area.

+  When the T/div setting is not repetitive sampling mode and the acquisition mode is not
averaging mode, sampled data may not exist at the vertical cursor position in the interpolation
display1 area. The measured value of the vertical cursor in this case is the value of the
sampled data closest to the cursor on the right. On the contrary, marker cursors always move
over the sampled data.

*

Interpolation display is used when there are less than 500 points of sampled data in ten

divisions along the X-axis or when the zoom waveform display format is Main&Z1&Z2 and
there are less than 250 points of sampled data in the zoom waveform display frame.
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10.6 Automated Measurement of Waveform
Parameters

<For a description of this function, refer to page 2-28.>

Procedure

SNAT HELP
@ 6 O

RESET SELECT

MENU __MENU

(Fie | msc Jeonocd matn)
X Thrase ( ACQ | START/STOP
SETUP |DisPLaY)(CoPY|mMAGE savE)o—

LAY) SHIFT
m
O—TRIG'D

@ ENHANCED)

AanN DELAY

e
E

SRS

|

1.
2.

3.

 To exit the menu during operation, press ESC
located above the soft keys.

* In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Press MEASURE. The MEASURE menu appears.
Press the Mode soft key. The Mode menu appears.

Mode X N
Item
OFF Setup

[iCycie Hode]

Delay
oo

Setup

[ HEASURE_]
[@T-Rangel
-5 . 000dit Next
ET-Rangez 1-2)
5. 0004

Press the ON soft key.

Cycle History
Ftatistics Btatistics

" OFF ‘ ON l tatistics
]

Selecting the Measurement Item
Press the Iltem Setup soft key. The ltem Setup menu and ltem Setup dialog box

4.

appear.

Press the CH1 to CH4(2), Math1,
measure.

[ HEASURE_]
pT-Rangel
~5.0004i Next
pT-Range2 1,2)
5. 000dis

or Math2 soft key to select the waveform to

» On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and

_MEASURE,

Math2.
» Onthe DL1720E, you can select CH1, CH2, and Math1.
Tten setup,

P-P (@) Freq (@ AugFreq
Max () Period (@ AvgPeriod
Hin @ Rise @ Int1TY
Aug @ Fall @ Int2TY
Rns @ +Width (@ Intixy
@ sdev @ -width (@ Int2xy
High [©) Duty
Low (@) Bursti
@ +0Shot (@) Burstz
(o) -0Shot  [g) Pulse

‘ CH1 CHz | CH3 | Ch4 | Hathl

Dual Area
Mathz |

o
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10.6 Automated Measurement of Waveform Parameters

6.
7.

8.

Turn the jog shuttle to select the parameter to be measured.

Press SELECT. The mark to the left of the measurement parameter is highlighted.

» The measurement parameter whose mark to the left of the parameter is highlighted is the
parameter to be measured.

+ If you execute All Clear using jog shuttle & SELECT, all the highlighted displays are
cleared, and all parameters are not measured.

» If you execute Copy To All Trace using jog shuttle & SELECT, the settings in the current
Item Setup dialog box are copied to the ltem Setup dialog boxes of all waveforms.

Press ESC. The ltem Setup dialog box closes.

Setting the Delay Measurement between Waveforms

9.

Press the Delay Setup soft key. The Delay Setup dialog box opens.

Sycle Hod
JFF] ON

MEASURE,

[@T-Rangel
-5.0004i4 | Next
[BT-Rangez 1,2)
5.000di

Item
oN setup

Delay
setup

Mode & |A

Setting the Measurement Mode and Detection Conditions of the Waveform to Be

Measured
10. Use jog shuttle & SELECT to select the measurement mode (Mode box).
11. Press the CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to
measure.
* Onthe DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and
Math2.
» On the DL1720E, you can select CH1, CH2, and Math1.
Select the measurement mode.
Select which slope edge, rising or falling, is
to be detected.
Delay Setup,
Hode OFF,
HMeasure
Polarity Set the edge detection count (the edge
TR o — — rcount to which delay is measured).
Select the reference erence  [JIrace] _Irig, Select which slope edge, rising or
point. —Trace Jfalling, is to be used as a reference.
Select the referencej Polarity JSet the edge detection count (which
waveform. rge count 11— edge is used as the reference point).
‘ CH1 CHz CH3 CH4 Hathl Mathz |
12. Use jog shuttle & SELECT to select which slope edge, rising or falling, of the
waveform being measured is to be detected (Polarity box under Measure).
13. Use jog shuttle & SELECT to set the edge detection count (the edge count to

which delay is measured, Edge Count box under Measure).

Setting the Reference Point

14.

15.

16.

17.

18.

Use jog shuttle & SELECT to select the reference point (Reference box).

If you select Trig for the reference point, the succeeding steps are not necessary.
Use jog shuttle & SELECT to select the reference waveform (Trace box under
Reference).

Use jog shuttle & SELECT to select which slope edge, rising or falling, of the
reference waveform to be the reference (Polarity box under Reference).

Use jog shuttle & SELECT to set the edge detection count (the edge count to be
the reference point, Edge Count box under Reference) .

Press ESC. The Delay Setup dialog box closes.
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10.6 Automated Measurement of Waveform Parameters

Turning 1 Cycle Mode ON and OFF
19. Press the 1Cycle Mode soft key to select ON or OFF.

HEASURE

Mode [a [a [Cycle Modi [@T-Rangel
Iten Delay -5 . 0004dis Next
0N Setup Setup ON [ET-Rangez (1/2)
5. 000dis

Setting the Measurement Range
20. Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,
T-Range2, or both T-Range1 and T-Range 2.
» If you select T-Range1, you can move T-Range1.
» If you select T-Range2, you can move T-Range2.
» If you select both T-Range1 and T-Range2, you can move T-Range1 and T-Range2
horizontally without changing the spacing between the two. The value of the digit being
specified by T-Range1 changes.

_MEASURE_
Fiode  J= [ Cycie Fod [@T-Rangel
Iten Delay -5.000di Next
ON Setup Setup PFF] ON [ET-Range2 (1/2)
5 . 0004i

21. Turn the jog shuttle to set the measurement range.

Setting the Distal, Mesial, and Proximal Values
22. Press the Next (1/2) soft key. The page 2 menu appears.

G S < Cycle Hod GT Range
Item Delay —5.900¢ Next
ON Setup Setup DFF] o BT-Range: (1.2)
5.000a

Selecting the Waveform to Set
23. Press the Trace soft key. The Trace menu appears.

[_MEASURE,
Back
(2-2)

24. Press the CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to set.
* Onthe DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and
Math2.
» Onthe DL1720E, you can select CH1, CH2, and Math1.

Back

1EASURE,
“ CH1 CHZ CH3 CH4 Mathi MathZ —
2/2)

Setting Distal, Mesial, and Proximal Unit and Values
25. Press the Dist/Prox Mode soft key to select % or Unit.

» If you select %, you can set the distal, mesial, and proximal values in percentages by
taking the high level and low level of the waveform to be set to be 100% and 0%,
respectively.

+ If you select Unit, you can set the distal, mesial, and proximal values in the range
corresponding to V/div_8 divisions within the screen.

[_HEASURE,
Trace | [Dist/Prox | 3 Distal | Mesial |Proximal | High/Low

Back
CH1 Unitl 90 50 101 naxnil (2/2)|

26. Press the Distal soft key. Distal becomes the item under jog shuttle control.
27. Turn the jog shuttle to set the distal value.

28. Press the Mesial soft key. Mesial becomes the item under jog shuttle control.
29. Turn the jog shuttle to set the mesial value.
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10.6 Automated Measurement of Waveform Parameters

Explanation

30. Press the Proximal soft key. Proximal becomes the item under jog shuttle control.
31. Turn the jog shuttle to set the proximal value.

[_MEASURE,
@ Distal @ Hesial [wProximal] Tigh Low
Back
90 507 107 El MaxHi 2,2)

Setting the High and Low Values
32. Press the High/Low Mode soft key to select Auto or MAX-MIN.

+ If you select Auto, the higher amplitude level is set to high and lower level is set to low by
taking into account the frequency of occurrence of the voltage level of the waveform being
measured within the measurement range and the effects of ringing and spikes.

+ If you select MAX-MIN, the maximum value (MAX) and minimum value (MIN) within the
range are set to high and low values, respectively.

Trace Dist Prox

CH1 Unit

IEASURE

M
Trace Dist Prox @ Distal @ Mesial [@Proximal ( High-Low

Back
CH1 Unit 967 567 102 HaxHMi (22

This section explains the setup procedures for performing automated measurement on
various measurement parameters on the displayed waveform (within the display record
length, see appendix 1). Up to 24000 data points of the results of automated
measurements can be saved to a file (see section 12.8).

Limitations

Automated measurement of waveform parameters cannot be performed on the following

waveforms.

» Snapshot waveforms

» Accumulated waveforms (however, measurement is possible on the accumulated
waveform acquired last).

Automated Measurement Mode
The following modes are available in automated measurement of waveform parameters.
OFF: Automated measurement is not performed.
ON: Measures the specified parameters.
Statistics, Cycle Statistics, and History Statistics:
Performs statistical processing on the measured results of the specified
parameters. See section 10.7.

Number of Measurement Parameters

Measurements can be made on twenty-six types of parameters and delay between
waveforms. Up to 24000 data points of measurement parameters of all waveforms can
be saved.

Number of Parameters That Can Be Displayed

Automated Measurement Mode Number of Display Items

ON Displays up to twelve parameters of all waveforms. The
order in which the waveforms are listed is the same as the
order in which the waveforms appear in the menu used to
select the waveforms to be measured. The order in which
the parameters are listed is the same as the order in which
the parameters appear in the Item Setup dialog box.

Statistics Displays up to two statistical values of the measurement
parameters of all waveforms. The order in which the
waveforms and parameters is listed is the same as the ON

case.
Cycle Statistics Same as Statistics.
History Statistics Same as Statistics.
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10.6 Automated Measurement of Waveform Parameters

Voltage-Axis Parameters

P-P:
Max:
Min:

P-P value (Max — Min) [V] —0Shot: Amount of undershoot
Max Voltage [V] (=vr)*:  (Low — Min)/(High — Low) x 100 [%]
Min Voltage [V] +0Shot: Amount of overshoot

Rms: Rms value (1/4/n)(=(xi)2) 12 [v] (+Ovr)* (Max - High)/(High — Low) x 100 [%]

Avg:

Average voltage (1/n)=xi [V] High:  High voltage [V]

Sdev: Standard deviation Low: Low voltage [V]
(SDv)*: (1/n(=xi2 - (=xi)2)/n))1/2

——J——— ————— r — Max

+0Shot

* The characters inside the parentheses are measurement
parameter names used when displaying the measured values.

R Wy ¥4 W — p TR - High

-p

——————————————— —— === -Low

1 - — Min
Time-Axis Parameters
Rise: Rise time [s] AvgPeriod: Average period within
Fall: Fall time [s] (PR-A)* the measurement range [Hz]
Freq: Frequency [Hz] 1/Period +Width: Time width above the mesial value [s]
Period: Period [s] (+wd)*
(Prod)* -Width: Time width below the mesial value [s]
AvgFreq: Average frequency within (-Wd)*
(FR-A)* the measurement range [Hz] Duty: Duty cycle + Width/Period x 100[%]

* The characters inside the parentheses are measurement
parameter names used when displaying the measured values.

! Period !
=~ +Width —— -Width —!
1 ! 1

High (100%)

T P " Low (0%)
— =~ —
Rise Fall
Pulse: Pulse count Set the measurement range (Time Range)
(PIsN) according to the pulse you wish to measure.
When Pulse=3

I I
I I
it 11 pistal line (90%)
1

REEY SRR XY EEN TE TEF SRRV Mesial line (50%)
I
t-f----{----f-- -1 - Proximal line (10%)

| Measurement !

T range i

Time Range1 Time Range2

Burst1, Burst2: Burst width [s] Set the measurement range (Time Range)
(Bst1, Bst2) according to the burst width you wish to measure.

------ Aff A A fyfl - Distal line

..... o ) - - Mesial line

---------------- -1/- Proximal line

Burst2
Burst1

Measurement
. range :
Time Range1 Time Range2

I
+
I
I
1
r
I
I
I
I
T
1
I
I
I
I
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10.6 Automated Measurement of Waveform Parameters

Reference
waveform

Measured
waveform

Area Parameters

Int1TY: The area under the positive amplitude

Int2TY: The area under the positive amplitude — the area under the negative amplitude
Int1XY: The summation of the triangular area of the X-Y waveform

Int2XY: The summation of the trapezoidal area of the X-Y waveform
*  For details on the derivation of the area, see appendix 2.

Delay between Waveforms

The time difference between the rising or falling edge between waveforms and the time
difference from the trigger point to the rising or falling edge of waveforms can be
measured.

Measurement range

L

1st time N1th time

nroan
R

] Delay between
waveforms

Reference waveform setup example
¢ Polarity: £ (Rising)
* Edge Count: N1 (integer between 1 and 9)

N2th time

Measured waveform setup example

¢ Polarity: I (Falling)
¢ Edge Count: N2 (integer between 1 and 9)

* Measurement Mode
You can select the measurement mode.
OFF: Delay between waveforms is not measured.
Time:  Displays the delay between waveforms using time.
Degree: Displays the delay between waveforms using angles.
Converting equation Angle = Delay (s)/Period (s) x 360 (deg). The period is
that of a reference waveform.
¢ Reference point
You can select the reference point used when measuring the delay between
waveforms.
Trace: The reference point is set to the edge of the reference waveform.
Trig:  The reference point is set to the trigger position.
e Slope: Polarity
You can select which slope, rising or falling, of the waveform to be measured or
reference waveform is to be detected.
£ Rising slope
L: Falling slope
¢ Detection Count: Edge Count
Set which edge (count) is to be the reference point or measurement point. The
selectable range is an integer from 1 to 9.
» The level at the detection point is the mesial point.
+ The measurement parameter name when displaying the measured value is Dly.

1 Cycle Mode

This mode is used determine the waveform cycle and calculate measurement values
related to the vertical axis or area within the cycle. This mode is suited to measurement
parameters such as Rms and Avg that produce errors depending on the measurement
range. This mode does not affect the measurement parameters related to the time axis
or the area of the X-Y waveforms.
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10.6 Automated Measurement of Waveform Parameters

Measurement Range: T-Range1/T-Range2

The selectable range is +5 divisions, and the resolution is ten divisions + display record
length. The right end of the measurement range (T-Range2) must be greater than or
equal to the left end of the measurement range (T-Range1).

Distal, Mesial, and Proximal Values

You can select the method of assigning the three levels that are used as references in

measurements such as the rise and fall times. The distal value must be greater than or

equal to the mesial value, and the proximal value must be greater than or equal to the

mesial value.

%: Taking the high and low levels to be 100% and 0%, respectively, you can set the
distal, mesial, and proximal values of each waveform in the range of 0% to 100%.
The resolution is 1%.

Unit: You can set the distal, mesial, and proximal values of each waveform in the range
corresponding to V/div x (8 divisions within the screen). The resolution is 0.01
divisions.

Method of Setting High and Low

High indicates the 100% level in measurements such as the rise or fall time, and Low

indicates the 0% level. You can select the method for setting High and Low.

Auto: The higher amplitude level is set to high and lower level is set to low by
taking into account the frequency of occurrence of the voltage level of the
waveform being measured within the measurement range and the effects of
ringing and spikes. This method is best-suited when measuring rectangular
waveforms and pulse waveforms.

MAX-MIN: The maximum value (MAX) and the minimum value (MIN) in the
measurement range are set to high and low values, respectively. Applies to
such waves as sine waves and saw tooth waves. It does not apply to
waveforms with ringing or spikes.

Note

» If measurement is not possible, *** is displayed in the measured value display area.

+ If the measurement mode is Degree and the reference point is Trig, *** is displayed in the
measured value display area.

» For waveforms of small amplitude, correct measurements may not be possible.

+ If there are two or more periods of waveform in the measurement range, the automatic
measurement of Fall, Freq, Period, +Width, .Width, and Duty is performed on the first
waveform.

IM 701730-01E
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10.7 Statistical Processing of the Automated
Measurement Values of Waveform Parameters

<For a description of this function, refer to page 2-28.>

Procedure

N

\@ o e

FILE I MIsC IGO!NO-Ga MATH )

SELECT

X-Y MENU __MENU

—m

LFHASE

- (_sETup |oispLav)(copy| mace save)o—(sHiFT)

ACG START/STOP

E‘*TRE D

a a
‘gzi!i [ENHANCED)

ACTION __ DELAY.

S

U

» To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

7

1. Press MEASURE. The MEASURE menu appears.

2.

Press the Mode soft key. The Mode menu appears.

Hode
Iten
Setup

Delag
Setup

Cycle Mod
oo

OFF

@T-Rangel
—5.000di
@ET-Rangez
5.0006di

Next
(1-2)

Measuring Waveform Parameters and Performing Statistical Processing (Normal
Statistical Processing)

3.

Press the Statistics soft key. The waveforms are measured and statistical

processing is performed. Then, statistics are displayed.

Cycle
tatistics

ON rtatistics History

Ftatistics

T-Rangel
~5.1060 i
[ T-Range?2

Next
1,23

1 5.0004i

4.

¥

Display example of statistics

B

T

T

vy

L Ry R

‘Max 1
‘Hin 1.
Ay 1.
:8dv ]
:Cnt 1

:Hax
Hin
:Avg
:Sdv
:Cnt

n . — N 72 B] L;.L;;lnuJ ~.J_:152J£;;L::%;;1§§l;;1iijiij

[T

OO i

133.333mU
133.333mY
133.333mV
00000V

see section 10.6.
Selecting the measurement parameters (steps 4 to 8 on page 10-41).

Setting the delay measurement between waveforms (steps 9 to 18 on page 10-42).
Turning ON/OFF 1 cycle mode (step 19 on page 10-43).

Setting the measurement range (steps 20 and 21 on page 10-43).

Setting distal, mesial, and proximal values (steps 22 to 31 on page 10-43).

Setting high and low values (step

Perform the following setup procedures as necessary. For the operating procedure,

32 on page 10-44).
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10.7 Statistical Processing of the Automated Measurement Values of Waveform Parameters

Measurement per Cycle and Statistical Processing within the Measurement Range

3.  Press the Cycle Statistics soft key.

4.  Perform the following setup procedures as
see section 10.6.

[_HEASURE_]
OFF ON btatistic | cucie History [FT-Rangel
tatistics | tatistics | -5.000di Next
pT-RangeZ 1-2)
1 1 [| ' 1 5.0004i

necessary. For the operating procedure,

» Selecting the measurement parameters (steps 4 to 8 on page 10-41).
» Setting the measurement range (steps 20 and 21 on page 10-43).

» Setting distal, mesial, and proximal values (s

teps 22 to 31 on page 10-43).

» Setting high and low values (step 32 on page 10-44).

Selecting the Waveform for Determining the Cycle
5. Press the Cycle Trace soft key. The Cycle Trace menu appears.

_ _ [ HEASURE_]
Fiode S ycle Tracej: T_Rangel
Item Shou Heasure -5.000di Next
Cycle Setup CH1 Result Exec [ET-RangeZ (1,2)
tatistics, 5. 0004i

6. Press the Own, CH1 to CH4(2), Math1, or
used to determine the cycle.

Math2 soft key to select the waveform

» On the DL1735E/DL1740E/DL1740EL, you can select from Own, CH1 to CH4, Math1, and

Math2.
» On the DL1720E, you can select Own, CH1,

CH2, and Math1.

“ Oun CH1 CHZ CH3 CHa Mathl

HathZ

o

Executing/Aborting Measurement per Cycle and Statistical Processing within the

Measurement Range

7.  Press the START/STOP key to stop waveform acquisition.
8.  Press the Measure Exec soft key. Measurement per cycle and statistical

processing within the measurement range
waveform from the left end to the right end

are performed on the displayed
of the screen (from the oldest

waveform). The words Measure Exec change to Measure Abort.
To abort the measurement and statistical processing, press the Measure Abort

soft key. The measurement and statistical
Measure Abort change to Measure Exec.

processing are aborted, and the words

WEASURE_]
fiode [« ycle Tracea ST-Rangel
Tten Shou Measure -5.006di [ Next
cycle setup CH1 Result Exec ST-Range2 w2y
tatistics. 5 .000di

¥

Statistical values display example

7 PRI 55

R Rl

U U I U U U U U U U Lo ooy

KT o e T SO
__._JHL_.J[]LLCU MM:Q@EL j¥4 QMU u
:Max 1.06256V Max 33.333nV
:Hin 1.60606V Min 91 . 667nV
H 1.62849V 1Avg 12.925ny
:Sdu 11.6748mU :Sdu .64137nU
:Cnt 19 Cint 9

IM 701730-01E
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10.7 Statistical Processing of the Automated Measurement Values of Waveform Parameters

Displaying Measured Values

9.  Press the Show Result soft key. The Measure Parameter List window appears

and the measured values are listed.

Measured values with assigned numbers #00001, #00002, and so on are displayed in the
measured order. The smallest assigned number corresponds to the measured value of the

waveform at the left end of the screen (oldest waveform).

fiode [« Ucie Tral Ha @T-Rangel
Iten Shou Heasure -5.000dir Next
Cycle Setup CH1 Result Exec [ET-RangeZ 12y
tatistics 5. 000

* List Scroll
10. Turn the jog shuttle to scroll the list up and down.

The Measure Parameter List window displays up to 25 measured values at once in the
order of occurrence. By scrolling the list up and down using the jog shuttle, measured

values beyond 25 data points can be displayed.

11. Press the < or > key (arrow key) to scroll the list left and right.

The Measure Parameter List window displays up to four measurement parameters at once
in the order of parameters that are specified to be measured in the ltem Setup dialog box
(see page 10-41). By scrolling the list left and right using < and >, measured parameters

beyond four parameters can be displayed.

Scroll left and right using < or >.
<—Measurement parameters —

Q
=1 Heasure Parameter List,
=
3 P-P (C1) Max (C1) Min (C1) Avg (C1)
< jt00001 1.62083V 812 .500mV 1-208.333mY 294 .880mY
o 100002 1.620830 812 .500mU —208.333my T 297.4721nU
[e)] 100003  1.02083V 812 .500mV -208.333mV 294.67ZmY
[e) 100004  1.04167V 812 .500nV 1-229.167nV 295.398mY
o 100005  1.04167V 81Z.500nV —-229.167mY Z294.465mY
[] 7)) 100006 1.02083V 812 .500nV —-208.333mV Z293.636mY
L Q jro0007 1.041620 812 .500mV —229.167my 295.398mY
- = ] 1.041670 812 .500mU —229.167mY 293.843mU
(<] E 100009 1.620830 812 .500mU —208.333my 294 .983nU
[ 100010 1.02083V 812 .500nV -208.333mV 295.687mY
6 > 100011 1.02083V 81Z.500nV -208.333mV 293.947mY
3 T |jpoeo1z  1.04162V 81Z.500nV —-229.167my 294.776mY
@ |jpovo13 1.041620 1 833.333mv —208.333my 294.622my
C i |hooo1a 1.62083V 812 .500mV —208.333my 296.124nV
; 3 jto0015 1.620830 812 .500mU —208.333my 295.916mU
(] ® 100016  1.02083V 812 .500mV -208.333mV 293.947mY
he] [} 100017  1.02083V 812 .500nV -208.333mV 294.983mY
- E 100018  1.04162V 81Z.500nV —-229.167mY Z294.983mV
c 100019 1.04167V 812 .500nV -229.167mY 294.362mV
© [ Utitity_]
o [ MEASURE_]
=] Sort
— Max-Hin Max-Min Max-Hin Max/Min
3 Iteni Itenz Iten3 Itend REV
=
[3]
n
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10.7 Statistical Processing of the Automated Measurement Values of Waveform Parameters

¢ Searching the Maximum or Minimum Values of the Four Measurement
Parameters Being Displayed

12.  Press the Max/Min Iltem1 soft key. The measured values of the 1st measurement
parameter from the left of the list are searched, and the cursor (highlight) moves to
the measured value with the maximum or minimum mark (1 or |).

13. Press the Max/Min Item2 soft key. The measured values of the 2nd measurement
parameter from the left of the list are searched, and the cursor moves to the
measured value with the maximum or minimum mark (1 or |).

14. Likewise, press the Max/Min Iltem3 and Max/Min Item4 soft keys. The cursor
moves to the corresponding measured values.

The cursor does not move if there is no maximum or minimum value.

Item1 Item2 Item3 Ite|m4

Heasurg Parameter List |

T T T T
P-P (C1) Hax (C1) Min (C1) Avg (C1)

100001 1.02683V 812 .500nV 1-268.333nV 794 .880mV
100002 1.02083V 812 .500nV —208.333nV 1 2-2-421mU i i i i
100003 1.020830 812 .500nU 08 .333nV £94.672mU Mark Indlcatlng the maximum Value
100004  1.04167U 812 .500nV 1-2: 31670y 95 398mL) i i i ini
100005  1.04167V 81Z.500nV =79.167nY 294.465mY Mark Indlcatlng the minimum value
100006 1.02083V 81Z.500nV -208.333nV 293.636mV
jt00007 1.041620 812 .500nV —229.167nY 295.398my
100008 1.041670 812 .500nU —229.167nY 293.843mU
100009 1.020830 812 .500nU —208.333nV 294 .983mU
100010 1.02083V 812 .500nV -208.333nV 295.687mY
100011 1.02083V 81Z.500nV -208.333nV 293.947m0
100012 1.04167V 81Z.500nV —-229.167nV 294.776m)
jto0013 1.041620 1 833.333mv —208.333nV 294.672my
100014 1.020830 812 .500nU —208.333nV 296.124mU
100015 1.02083V 812 .500nY -208.333nV 295.916mY
100016  1.02083V 812 .500nV -208.333nV 293.947mY
100017  1.02083V 81Z.500nV -208.333nV 294.983mV
100018 1.04162V 812 .500nV -229.167nY 294.983mV
jt00019 1.041620 812 .500nV —229.167nV 294 .362my
[Cutitity_]
HMEASURE_]
Sort
HaxHin ||| Maxotin ||| Haxomin ||| maxomin
Item1 Itenz Iten3 Itemd REU

e Sorting the Measured Values in Ascending or Descending Order
15. Press the Sort soft key to select FWD or REV.

>
. . =
If FWD is selected, the measured values are sorted If REV is selected, the measured values are sorted o
in ascending order (left to right on the screen). in descending order (right to left on the screen). ﬁ
Heasure Parameter List. Measure Parameter List 5'
P-P (C1) Max (C1) Min (C1) Avg (C1) P-P (C1) Max (C1) Min (C1) Avg (C1) «
100001 1.62083V 812 .506mV 1-208.333myU 294 .880nY 00049 1.64162V 812 .500nV -229.167mnY 295.294nV Q
jro0002 1.62083V 812 .500mV —208 .333my T 2972.421mV 100048 1.62083U 812 .500nU —208.333my 295.916nU =1
jto0003 1.62083V 812 .500mU —208.333nY 294.67ZmY 00047 1.62083V 812.500ny —208.333my 296.227mY
100004 1.64167V B812.500nY 1-229.167my 295.396nmY 100046 1.62083V 812.500ny -208.333my 294.672nY o
100005 1.64167V B812.500nY -229.167my 294.465nY 00045 1.62083V 812.500nV ~208.333my 295.191nV w
100006 1.62083V 812 .500nV —268.333mV 293.636nY ji000d4 1.62083V 791.667nV -229.167my 295.665nU o
100007  1.04162V 8§12 .506mV -229.167my 295.398mY jtooo43  1.04167V 812 .500MV ~-229.167my 295.50Zmy O
j:00008 1.64162V 812 .500nV -229.167mnY 293.843mV 100042 | 1.00000U 1 791.667nU —Z08.333my 294 .154nU =1
1100009 1.62083U 812 .500nU —208.333my 294.983mU 100041 1.62083U 812 .500nU —208.333my 294 .362mU o
100010 1.02083V 812,500V -208.333my 295.087nY 00040 1.64167V 812.500mV -229.167mY 1 293.532ny -5
100011 1.62083V 812,500V -208.333mY 293.947nY 100039 1.62083V 812.500nV —208.333my 294.7726nY —
100012 1.64162V 812 .500nV —229.167my 294.776nY jn00038 1.62083V 812 .500ny -Z08.333my 293.843nV =5
s00013  1.041620 1 833.333m0 ~208.333nV 234.672nY jioo03?  1.020830 812.500mY ~208.333mY 295.5602mY «Q
j:00014 1.62083V 812 .500nV -208.333my 296.124nV 100036 1.62083U 812 .500nU —Z08.333my 296.331mU
100015 1.62083U 812 .500nU —208.333my 295.916mY 100035 1.62083U 812 .500nU —208.333my 296.331mU E
100016 1.62083V 812.500ny —208.333my 293.947nY 100034 1 1.062500 833.333nV -229.167mY 294.569nY Q
100017 1.62083V B812.500nY -208.333my 294.983nY 100033 1.62083V 812.500nV -208.333my 295.562nV <
100018 1.64162V 812 .500nV —229.167my 294.983nU j100032 1.62083V 812 .500ny -Z08.333my 295.813nV ®
t00019  1.04167V 812 .566nV -229 .167my 294 .362nY jtooo31  1.02083V 812 .500MV 208 .333my 294 .880mY —
veiTrey | Eizne| g
Sort Sort 3
HMax-Hin Max-Hin Max/Hin Max/Hin Max-Hin Max-Hin Max/Hin Max/Hin (7]
Itenl ItenZz Iten3 Itend REV Itemi 1tenZ 1ten3 Itemd FuD REY|
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10.7 Statistical Processing of the Automated Measurement Values of Waveform Parameters

Measurement and Statistical Processing of History Waveforms
3.  Press the History Statistics soft key.

OFF ON Btatistics | Cycle History T-Rangel
Ftatistic ptatistics| -5.000di Next
.T-Rangez 1.2)

1 1 1 [| 1 5.0064i

4.  Perform the following setup procedures as necessary. For the operating procedure,
see section 10.6.
» Selecting the measurement parameters (steps 4 to 8 on page 10-41).
» Setting the delay measurement between waveforms (steps 9 to 18 on page 10-42).
» Setting the measurement range (steps 20 and 21 on page 10-43).
« Setting distal, mesial, and proximal values (steps 22 to 31 on page 10-43).
« Setting high and low values (step 32 on page 10-44).

Executing/Aborting Measurement and Statistical Processing of History Waveforms

5.  Press the START/STOP key to stop waveform acquisition.

6. Press the Measure Exec soft key. Measurement and statistical processing are
executed on the history waveforms. The words Measure Exec change to Measure
Abort.

To abort the measurement and statistical processing, press the Measure Abort
soft key. The measurement and statistical processing are aborted, and the words
Measure Abort change to Measure Exec.

[ FEASURE_]
fiode  Ja S S FT-_Rangel
Iten Delay Show Heasure -5 . 006 i Next
LH istory Setup Setup Result l Exec FT-Rangez i 12
tatistics, 5.0004di
Statistical values display example
¢ MRIRFIUR] > 1
UHJL jL uﬂﬂuﬂjlﬂjl[L jL [ UHHUHJL j ﬂjl UH[ Huﬂﬂu HUU UHU Huﬂ uﬂﬂuﬂjlﬂﬂuﬂjlﬂuu
I SOORA T T

ENENENENERERENERRREN

Max 1.66250U Hax 833.333nU
Hin 1.04167V Hin 1Z . 500nY
sAvg 1.64657V ‘Avg 17 .40ZnV
8dw 8.83714mV :Sdv 8.83714mV
:Cnt 1? :Cnt. 17

Displaying Measured Values
7.  The procedure is the same as steps 9 to 15 on page 10-50.

Explanation
This section explains the setup procedures for performing measurement and statistical
processing on the same measurement parameters as the automated measurement of
waveform parameters. The following five statistics can be displayed on the measured
values of two measurement parameters.
Max: Maximum value
Min:  Minimum value
Avg: Average value
Sdv:  Standard deviation
Cnt:  Number of measured values used in the statistical processing

For example, if you selected P-P of CH1 as a measurement parameter, the maximum,
minimum, average, standard deviation, and the number of measured values used in the
statistical processing of the P-P of CH1 are displayed.
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10.7 Statistical Processing of the Automated Measurement Values of Waveform Parameters

Target Waveform
The waveform on which measurement and statistical processing are performed is CH1 to
CH4(2), Math1, or Math2. Statistical processing is performed on the measurement target

waveform that was selected in section 10.6.
* Onthe DL1735E/DL1740E/DL1740EL, the waveform is CH1 to CH4, Math1, or Math2. On
the DL1720E, you can select CH1, CH2, and Math1.

Measurement Parameters on Which Statistical Processing Is Performed

» Measurement and statistical processing can be performed on the same measurement
parameters as those of the automated measurement of waveform parameters.

* In the normal measurement and statistical processing and the measurement and
statistical processing of history waveforms, statistical processing can be performed on
the computed parameters of the automated measurement of waveform parameters on
dual areas.

» The statistics that can be displayed are two parameters of the selected measurement
parameters (see page 10-41) in either type of measurement and statistical
processing. If you selected three or more measurement parameters, the first two
parameters in the order of parameters that are specified to be measured (P-P, Max,
Min, ..., Init1XY, and Init2XY) in the Item Setup dialog box (see page 10-41) from the
smallest channel are displayed. For example, if you selected P-P of CH1, Min of CH2,
and Max of CH3, P-P of CH1 and Min of CH2 are displayed. The statistics that are not
displayed can be loaded into a PC using the communication function. For details, see
the Communication Interface User’s Manual (IM701730-17E).

Measurement Range
The measurement range is the same as the measurement range specified in the
automated measurement of waveform parameters. See section 10.6 or 10.8.

Methods of Measurement and Statistical Processing
The following three types of measurement and statistical processing are available.

Normal Measurement and Statistical Processing

Measurement and statistical processing of the selected measurement parameters are

performed on all acquired waveforms while acquiring waveforms.

« If you stop waveform acquisition and start it again, measurement and statistical
processing continues from where it left off.

» Measurement and statistical processing are performed on the selected measurement
parameters that are not displayed. Therefore, if you disable the measurement and
statistical processing of a displayed measurement parameter while waveform
acquisition is in progress, the statistics of the next selected measurement parameter
in line to be displayed are displayed. The number of measured values used in the
measurement and statistical processing (Cnt) is the number of measured values
measured up to that point.

» If you add measurement and statistical processing on a new measurement parameter
while waveform acquisition is in progress or when it is stopped, the number of
measured values used in the measurement and statistical processing (Cnt) is the
number of measured values measured since the parameter was added.

Measurement per Cycle and Statistical Processing within the Measurement Range
The cycle of the displayed waveform is determined in order from the oldest data, the
selected parameters for automated measurement are measured on the data within the
cycle, and statistical processing is performed. The cycle is determined in the same fashion
as the Period for the waveform parameter. You can select whether to apply the cycle of the
specified waveform to all waveforms or determine the cycle for each waveform. Measurement
and statistical processing can be performed on a single history waveform selected by
Select Record. For the procedure of selecting history waveforms, see section 10.1.

IM 701730-01E
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10.7 Statistical Processing of the Automated Measurement Values of Waveform Parameters

CH1 to CH4 (2), Math1, Math2
Performs automated measurement of waveform parameters on all target waveforms per cycle of
the specified channel, and performs statistical processing. You can select up to CH2 and Math1
on the DL1720E and up to CH4 and Math2 and Math2 on the DL1735E/DL1740E/DL1740EL,
respectively.

Own
Determines the cycle for each target waveform, performs automated measurement of waveform
parameters for each cycle, and performs statistical processing. However, if signals of different
cycles are applied to multiple channels, automated measurement of waveform parameters and
statistical processing are performed for the number of cycles of the channel whose cycle is the
slowest on all other channels.

* The following parameters cannot be measured.

Waveform Used to Determine the Cycle
(If you selected “Own” for the method of determining the cycle described earlier, all the
waveforms are “waveforms used to determine the cycle”).
Avg Freq (average frequency), Avg Period (average period), Pulse (pulse count), Int1XY (area),
Int2XY (area), and Delay.

Other Waveforms
Int1XY (area), Int2XY (area), and Delay.

+ Cannot be used simultaneously with 1 cycle mode (see page 10-46).

Measurement and Statistical Processing of History Waveforms

Measurement and statistical processing of the selected parameters are performed on the
history waveform. Measurement and statistical processing are performed from the oldest
data. The range of the history waveform on which measurement and statistical processing
are performed is the waveform displayed on the history map (see section 10.1).

Displaying a List of Measured Values

When measurement per cycle and statistical processing within the measurement range as

well as measurement and statistical processing of history waveforms are executed, the

measured values of the selected measurement parameters can be listed. Numbers are
assigned in order from the left end to the right end of the screen (from the oldest waveform)
as #00001, #00002, and so on and the corresponding measured values are displayed.

» The maximum and minimum values of each measurement parameter are displayed using }
(maximum) and | (minimum). If there are multiple points that are of the same value, the
maximum and minimum values are marked on the oldest of the measured values.

» The maximum number of measured values that can be listed is 24000.

« If this value is exceeded in the measurement and statistical processing of history
waveforms, the most recent 24000 measured values are displayed. If the number
of measured values exceed 24000, and the maximum or minimum value resides
outside the list display, 1 (maximum) and | (minimum) are not displayed.

» Inthe measurement and statistical processing per cycle, measurement and statistical
processing are performed on the 24000 values that can be listed, and measurement
and statistical processing are not performed on the rest of the waveform.

» In the list of the measurement and statistical processing of history waveforms, you can
select a number using the jog shuttle and press SELECT to display the history
waveform of the selected number.

» In the list of the measurement per cycle and statistical processing within the
measurement range, you can select a number using the jog shuttle and press
SELECT to display the waveform (1 cycle) of the selected number zoomed.

Note
» All soft keys except the “Measure Abort” soft key are disabled while the measurement and
statistical processing are in progress.
+ Measurement per cycle and statistical processing within the measurement range are not
possible in automated measurement of waveform parameters on dual areas (see section 10.8).
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10.8 Performing Automated Measurements of
Waveform Parameters on Dual Areas

<For a description of this function, refer to page 2-29.>

Procedure

O
O

FILE I MISC IGO!NO-Ga MATH )

X-Y

MENU __MENU

C SEARCH
:
CD)

vsDIV TIME /DIV
o(2)
o@D

W
THHASE START/STOP

-~ (CsETup oispLav)(copy| mace save)o—(sHiFT)

a o
@ ENHANCED)

ACTION __ DELAY.

(o0 ] osman)

RESET

SNAT HELP

00

SELECT,

S

N

|

¢ To exit the menu during operation, press ESC
located above the soft keys.

¢ In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

¢ For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1. Press MEASURE. The MEASURE menu appears.
2.  Press the Mode soft key. The Mode menu appears.

HMode X N

OFF

Item
Setup

[iCycie Hode]

Delay
Setup

DFF] N

[@T-Rangel
-5 . 000dit
[ET-Range2

[ HEASURE_]
Next
[E%3)

5. 0004

Entering a Menu for Automatic Measurement of Dual Areas of Waveform
Parameters
3.  Press the ON, Statistics, or History Statistics soft key.

S

ptatistics |

Cycle

ratistic

History
tatistics

Rangel
5. 000dis
I'-RangeZ

5.0004i

Next
(1-2)

4.  Press the ltem Setup soft key. The Item Setup menu and ltem Setup dialog box
appear.

5.  Press the Dual Area soft key to select ON. The Dual Area menu appears.

Iten
Setup

Ites
Sets

n
up
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10.8 Performing Automated Measurements of Waveform Parameters on Dual Areas

Setting Computation Parameters
Use jog shuttle & SELECT to set the following items of computation item User1.

7.

10.

Turn the display of the computed items ON or OFF (Mode Box).

For the first waveform/constant to be measured, you can select from CH1 to CH4, Math1,
Math2, None, or Const1 to Const4 (Trace box for Areat).

Select the first measurement parameter (Item box for Areat)

Select the operator from +, -, *, and / (Open box).

For the second waveform/constant to be measured, you can select from CH1 to CH4,
Math1, Math2, None, or Const1 to Const4 (Trace box for Area2).

Select the Second Measurement Parameter (ltem Box for Area2)

Set the units as necessary (Unit box).

On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, Math2,

None or Const1 to Const4. On the DL1720E, you can select from CH1 to CH2, Math1,
None or Const1 to Const2.

Repeat step 7 to set computation items User2 through User4.
Use jog shuttle & SELECT to set Const1 to Const4.

Select the first measurement
Select the operator from +, -, *, and /.

For the first waveform/constant to For the second waveform/constant to be
be measured, you can select from measured, you can select from CH1 to CH4,
CH1 to CH4, Math1, Math2, None, Math1, Math2, None, or Const1 to Const4.

Computation freal freaz
parameter User1 Hode Trace Ttem Ope Trace Iten Unit

Computation
parameter User2 Fuserz =] [—

Computation — | e —
parameter User3

Computation Const3 [ 1.00600E+66] Const4 [ 1.0800E+00]
parameter User4 4 '

computed items ON or OFF.

or Const1 to Consta. Select the second measurement

Turn the display of the parameter.
Set the units as necessary.

[ten Setip

\users IFATO] (eI CPY_] [+ o] P ]

ssers preToN (o3 WG] [+] (o] [Hm_] ]

Const1 [ 1.0000E+80] Const2 [ 1.0000E+00,

T
Set constants Const1 to Const4.

Press ESC. The ltem Setup dialog box closes.

Setting the Measurement Range Areal of the First Measurement Parameter
Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,
T-Range2, or both T-Range1 and T-Range 2.

11.

12.

If you select T-Range1, you can move T-Range1.

If you select T-Range2, you can move T-Range2.

If you select both T-Range1 and T-Range2, you can move T-Range1 and T-Range2
horizontally without changing the spacing between the two. The value of the digit being
specified by T-Range1 changes.

MEASURE

Iten
Setup

[ _FEASURE_1
@I-Rangel | ST-Range3 | Dual Area
~5.000di -5 . 000dit
[©T-Rangez | 5T-Ranged | OFF  PH]
5. 000dis 5 . 000diy

Turn the jog shuttle to set the Areal measurement range.
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10.8 Performing Automated Measurements of Waveform Parameters on Dual Areas

Explanation

Setting the Measurement Range Area2 of the Second Measurement Parameter
13. Press the T-Range3/T-Range4 soft key to set the jog shuttle control to T-Range3,
T-Range4, or both T-Range3 and T-Range4.
» If you select T-Range3, you can move T-Range3.
» If you select T-Range4, you can move T-Range4.
» If you select both T-Range3 and T-Range4, you can move T-Range3 and T-Range4
horizontally without changing the spacing between the two. The value of the digit being
specified by T-Range3 changes.

_MEASURE,
rS [@1-Range’ ([©T-Ranged | Tual Area
Iten -5.000 ~5.000di
Setup [GT-Range: |ET-Ranged | OFF  PH|

5.006 5. 000di

T Hainf 10k 55

L LT

D — D —
Measurement range Measurement range
Areat Area2

14. Turn the jog shuttle to set the Area2 measurement range.

Setting the Distal, Mesial, and Proximal Values and High and Low Values
15.  The procedure is the same as steps 22 to 32 on page 10-43 to 10-44.

This section explains the setup procedures for performing automated measurement of
various measurement parameters (waveform parameters) on dual areas simultaneously
or performing computation using the measured values on the displayed waveform (within
the display record length, see appendix 1).

Limitations

Automated measurement of waveform parameters cannot be performed on the following

waveforms.

* Snapshot waveforms

» Accumulated waveforms (however, measurement is possible on the accumulated
waveform acquired last).

Automated Measurement Mode

The following modes are available in automated measurement of waveform parameters.

To perform automated measurement of waveform parameters on dual areas, select ON,

Statistics, or History Statistics mode.

OFF: Automated measurement is not performed.

ON: Measures the specified parameters.

Statistics, Cycle Statistics, and History Statistics:
Performs statistical processing on the measured results of the specified
parameters. See section 10.7. However, measurement and statistical processing
of Cycle Statistics cannot be performed using automated measurement of
waveform parameters on dual areas.
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10.8 Performing Automated Measurements of Waveform Parameters on Dual Areas

Measurement Parameters

Twenty-six types of parameters and delay between waveforms can be selected as
operands of computation parameters. For details on the measurement parameters, see
section 10.6.

Computation Parameters

Four parameters, User1 to User4, can be computed and displayed.

Computation can be performed by setting the measurement parameters of the two
areas of the measurement target waveform as operands and using operators +, -, *,
or /. The results are displayed as computation parameters User1 to User4.
Equation

For example, the equation of computation parameter User1 is as follows:

User1 = M1 operator M2

.

.

M1:

Measurement parameter of Area 1 of the measurement target waveform

M2: Measurement parameter of Area 2 of the measurement target waveform
Operator: +, -, *, or/

The measurement target waveforms of M1 and M2 can be selected from CH1 to
CH4(2)*, Math1, Math2, None or Const1 to Const4.

*

On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, Math2, None
or Const1 to Const4. On the DL1720E, you can select from CH1 to CH2, Math1, None or
Const1 to Const2.

If one of the measurement target waveform is set to None, the measured value of
the other measurement parameter is displayed.

If both measurement target waveforms are set to None, the measurement value
display area shows ....

Turning the Computation Parameters ON and OFF
The display of the computation parameters User1 to User4 can be turned ON/OFF
separately.

ON:

Displays the measurement parameter.

OFF: Does not display the measurement parameter.

Unit of Computation Parameters

Units can be assigned to computation parameters User1 to User4 using up to four
characters.

The type of characters that can be used are those displayed on the keyboard.
The specified unit is displayed when the display of the measurement parameter is
turned ON.
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10.8 Performing Automated Measurements of Waveform Parameters on Dual Areas

Measurement Range

The selectable range is +5 divisions, and the resolution is ten divisions + display record

length. The right end of the measurement range (T-Range2) must be greater than or

equal to the left end of the measurement range (T-Range1), and the right end of the

measurement range (T-Range4) must be greater than or equal to the left end of the

measurement range (T-Range3).

» Separate measurement ranges (Areal and Area2) can be specified for measurement
parameter 1 and 2.

» The measurement range of dual areas may overlap.

T-Range1 T-Range2 T-Range3 T-Range4 T-Ralmge1 T-Range3 T-Ralmgez T-Range4
! |
: | : t
| I ! I
1 | : |
| [ | [
1 | ! |
i | P i [ P
1 | \ |
! | ! | Area2
" Areal Area2 ’ Areal '

Setting the Distal, Mesial, and Proximal Values and High and Low Values
The procedure is the same as with the normal automated measurement of waveform
parameters on a single area. See section 10.6.

Note
» If measurement is not possible,
+ If the measurement mode is Degree and the reference point is Trig,
measured value display area.
» For waveforms of small amplitude, correct measurements may not be possible.
« If there are two or more periods of waveform in the measurement range, the measurement is
performed on the first period.

*kk

is displayed in the measured value display area.
*** is displayed in the
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10.9 Performing GO/NO-GO Determination Using

Zones

Procedure

N

)

SEARCH

0
a

JCD) 5

o @ @ ENHANCED)
vsDIV TIME 7DIV

o @ ACTION _DELAY

o

SNAT HELP

P @ SELECT)
. S ~mase ( Aca | START/STOP
(serup [oispLav)(opy [ mace save)o—(sHIFT)

(o) Gaee)
S |
L

<For a description of this function, refer to page 2-29.>

¢ To exit the menu during operation, press ESC
located above the soft keys.

* In the procedural explanation below, the term jog

shuttle & SELECT refers to the operation of

selecting/setting items and entering values using

the jog shuttle and SELECT and RESET keys.

For details on this operation, see sections 4.1 and

4.2.

For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

1. Press GO/NOGO. The GO/NO-GO menu appears.
2.  Press the Mode soft key. The Mode menu appears.

G0NO-GO,

Mode I

OFF

Entering the GO/NO-GO Determination Setup Menu
3.  Press the Zone soft key. The Zone menu appears.

GO./ND-GO,

( OFF 2Zone l Parameter
[} X

Creating Determination Zones

Stop waveform acquisition after displaying the reference waveform, and then create the

zone.

4.  Press the To EditMenu soft key. The To Edit menu appears.

GON0-GO_]

Setup

Fode
To Edit
2ome Menu

[@T-Rangel
-5.000di Exec

[ET-Range2

5.000 4

¢ Creating a New Zone

5.  Press the New soft key. The Trace menu appears.

GO/ND-GO_]

[

Neuw I Redrau

To Top
Menu

6. Press the CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to be
the reference for creating the zone. The Edit menu appears.
* Onthe DL1735E/DL1740E/DL1740EL, select CH1 to CH4, Math1, or Math2.
+ On the DL1720E, you can select the CH1-CH2 or Math1 soft key.

H CH1 CHZ CH3 CH4

0/N0-GO,
Hathl
To Top

HathZ I

Henu
.
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10.9 Performing GO/NO-GO Determination Using Zones

7.

10.

11.

12.
13.

14.

15.

16.

17.

Editing the Entire Zone

Press the Edit soft key to select Whole.
o

Edit 5 Upper | Left Store as
0.00div 0.00div Store Quit &
Partl 5] LnuerE Right Zonel | Exec | | TopMenu |
. 0.00div 0.064div

Press the Upper/Lower or Left/Right soft key to set the jog shuttle control to
Upper, Lower, Left, or Right.
» If you select Upper, you can edit the zone upward with respect to the reference waveform.
» If you select Lower, you can edit the zone downward with respect to the reference waveform.
+ If you select Left, you can edit the zone toward the left with respect to the reference

waveform.
+ If you select Right, you can edit the zone toward the right with respect to the reference

waveform.
GO/ND-GO_
Edit @ Upper [ Left Store as
0.006div 0.00div Store Quit &
phoie] Par |5 Lower | Right Zonel Exec TopHenu
0.060div 0.60diy

Turn the jog shuttle to edit the entire zone.

Editing Parts of Zones

Press the Edit soft key to select Part.
(oo

I Gl - I W e
5.064div
Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1
or T-Range2.
» If you select T-Range1, you can move T-Range1.
» If you select T-Range2, you can move T-Range2.
Turn the jog shuttle to set the range of the partial zone to be edited.
Press the Upper/Lower soft key to set the jog shuttle control to Upper or Lower.
» If you select Upper, you can edit the zone upward with respect to the reference waveform
in the range between T-Range1 and T-Range2.
» If you select Lower, you can edit the zone downward with respect to the reference
waveform in the range between T-Range1 and T-Range2.
[E0/A0-60_]

Edit | [@ Upper |mT-Rangel store as
—5.00div Store Quit &
Mhole Pari | Lower |@T-Rangez 2onel Exec TopHenu
5. 00div

Turn the jog shuttle to edit part of the zone.

Registering the Edited Zone

Press the Store as soft key. The Store as menu appears.
iz o

Edit @ Upper [ET-Rangel Store as —
| -5.00div Store I Iﬂuit & I
Phole |; Lover @T;R;;gﬁz | 2onel I Exec TopHenu
Press one of the soft keys from Zone1 to Zone6 to select the registration
destination.

‘0ND-GO,

Zonel | Zonez Zone3 Zoneq 2Zones 2Zone6
Quit &
TopHenu
[ " L orvva_y " —

Press the Store Exec soft key. The edited zone is registered to the selected
destination.

GO-ND-GO_
Edit @ Upper [ET-Rangel Store as
-5.00div Store Quit &
Phole o Lower  |@T-Rangez 2onel Exec TopHenu
5.00div,
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10.9 Performing GO/NO-GO Determination Using Zones

¢ Exiting the Zone Editing

18. Press the Quit & To TopMenu soft key. The screen returns to the menu shown in
step 3.
If you press the Quit & To TopMenu soft key without registering the edited zone in
steps 15 to 17, the editing up to that point is discarded, and the screen returns to
the menu of step 3.

Edit  |@ Upper |mT-Rangel store as e
—5.00div Store
Jhole o Lower |@®T-Rangez 2omel Exec
5.00div,

¢ Modifying the Registered Zone
Turn on the display of the reference waveform that was selected when the zone was
created, and then correct the zone.
19. At step 5, press the Redraw soft key. A menu for selecting the registered zone
appears.
20. Repeat steps 7 and 18 to modify the registered zone.

The corrected zone can be registered to a different destination.
(GO0 G0_]

[ [
New Redraw To Top
Henu

ey

Quit &
TopHenu

Setting the Determination Conditions

21. At step 4, press the Setup soft key. The Setup dialog box opens.
(oG]

Hode |- [@I-Rangel
To Edit Setup -5 .000dir Exec

2one Henu [BT-Range2

5.000 4

22. Use jog shuttle & SELECT to set the following items of determination zone Zone1.
+ Select the determination target waveform from CH1 to CH4 (2), Math1, or Math2 (Trace box).
+ Select whether to perform determination at the corresponding determination zone (ON/
OFF) (Mode box).
+ Select whether the waveform exiting the determination zone (OUT) or entering the
determination zone (IN) (Condition box) makes the condition true.

* On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and
Math2. On the DL1720E, you can select CH1, CH2, and Math1.

23. Repeat step 22 to set determination zones Zone2 to Zoneé.

24. Use jog shuttle & SELECT to set the determination logic to AND or OR (Logic
box).

25. Use jog shuttle & SELECT to set the determination operation to Single or
Continue (Sequence box).

26. Use jog shuttle & SELECT to set the waveform acquisition count (ACQ Count
box).

27. Use jog shuttle & SELECT set the instrument action when the condition is met
(Action box).

Select the determination target Select whether to perform determination at the
waveform from CH1 to CH4 (2), corresponding determination zone (ON/OFF).
Math1, or Math2. ; e

o o !7 Selecft \:vnrllch.;:o:\hdlt:jor: \:'v;e: it\en
Determination - — wavero exits the aete Inatio
zone Zone1l Trace fode Condition zone (OUT) or when the waveform
Determination ganel oi__] [IF__ON_] [pU_IN enters the determination zone (IN) is
zone Zone2 [[*™ considered true.

. ) 2one3 . . .
Determination — | soned - ] T | - Set the determination logic to AND or
zone Zone3 sones OR.

U =T o .
Determination Zones o] . Set the determination operation to
zone Zone4 Logic PR ] / Single or Continue.
Determination Sequence  [STigTe] _Con (e - Set the number of waveform
zone Zone5 sea oot Cicimse 1——— || acquisitions.
Determination Action (@ Buzzer @ Save to File (3 Hard Copy || . )
zone Zone6 (@ Image Save (2) Send Mail Mail Count Set the action taken by the instrument

when the condition is met.

10-62

IM 701730-01E



10.9 Performing GO/NO-GO Determination Using Zones

28. Press ESC. The Setup dialog box closes.

Setting the Determination Range
29. Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,
T-Range2, or both T-Range1 and T-Range 2.
» If you select T-Range1, you can move T-Range1.
» If you select T-Range2, you can move T-Range2.
» If you select both T-Range1 and T-Range2, you can move T-Range1 and T-Range2
horizontally without changing the spacing between the two. The value of the digit being
specified by T-Range1 changes.

160/NO-GO,
Fode S T_Rangel
To Edit Setup -5 . 000dis Exec
zone Henu [5T-Range2
5_anndi

Executing/Aborting the Determination

30. Press the Exec soft key. GO/NO-GO determination is executed. The Exec soft key
changes to the Abort soft key.
To abort GO/NO-GO determination, press the Abort soft key or press START/
STOP. GO/NO-GO determination is aborted, and the word Abort changes to Exec.

FRam et
Fiode = @T_Rangel
To Edit Setup —5.000¢ Exec
Zone Menu ET-Rangez
5.00064d

Number of times the condition is met
When all the conditions including the determination
Determination count logic are met, it is counted as NG (NO-GO).

Exe Count: 10 N6 Count: 19
Result  : 000X——

Fode [a
To Edit Setup
Zaone Henu

Displays the determination results of each determination zone in
the order Zone1 to Zone6 (Displays the determination results of
determination zones whose Mode is ON)

Zone1 determination results

Zone2

|Zone3 When the conditions of the
| determination zone are not met: O

O0OX—-— When the conditions of the
| Zlone6 determination zone are met: X
When the mode is not turned ON: -

Zone5
Zoned
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10.9 Performing GO/NO-GO Determination Using Zones

Explanation

This section explains the setup procedures for creating determination zones based on a
reference waveform and performing GO/NO-GO determination on whether the waveform
exits or enters the determination zones.

Determination Target Waveform
The waveform on which GO/NO-GO determination is performed is CH1 to CH4(2)*,

Math1, or Math2.
* On the DL1735E/DL1740E/DL1740EL, the waveform is CH1 to CH4, Math1, or Math2. On
the DL1720E, you can select CH1, CH2, and Math1.

Determination Zones

» The reference waveform for creating the zone is selected from the displayed
waveforms, and six determination zones, Zone1 to Zone6, are created and registered.
The selectable range of the zone is as follows:
Selectable range in the up and down direction:
8 divisions above and below the reference waveform.
Selectable range in the left and right direction:
5 divisions to the left and right from the screen center.

* You can select the reference waveform for creating determination zones from CH1 to

CH4(2)*, Math1, and Math2.
*  On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and Math2.
On the DL1720E, you can select CH1, CH2, and Math1.

» The zone can be edited entirely or partially with respect to the reference waveform.
» Registered zones can be modified.

Determination Condition and Instrument Action When the Condition Is Met

For each determination zone, you can select the following items.

» Determination target waveform (see “Determination Target Waveform” described
above.)

» Enable or disable determination (ON/OFF).

+ Select which condition when the waveform exits the determination zone (OUT) or
when the waveform enters the determination zone (IN) is considered true.

Determination Logic

You can select the AND logic or OR logic of the determination conditions of the six

determination zones in performing the search.

AND: Condition is considered to be true when all the determination conditions of Zone1
to Zone6 are met.

OR: Condition is considered to be true when any of the determination conditions of
Zone1 to Zone6 is met.

Determination Operation: Sequence

You can select whether to repeat the determination operation.

Single:  Performs the determination operation once.

Continue: Repeats the determination operation until the waveform acquisition count
(described below) is reached. If the waveform acquisition count is set to
Infinite, determination operation repeats until it is aborted.

Waveform Acquisition Count: ACQ Count

You can set the number of waveform acquisitions.

Infinite:  Continues until waveform acquisition is aborted using the START/STOP key
or Abort soft key.

1-65536: Waveform acquisition and determination operation stop when the specified
number of waveforms are acquired.
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10.9 Performing GO/NO-GO Determination Using Zones

Instrument Action When the Condition Is Met
You can select the action that instrument takes when the condition is met. When the
condition is met, it is counted as a failure.
Buzzer: Sounds a buzzer.
Save to File: Saves data to the storage medium (floppy disk, PC card, Net Drive*, or
USB storage) specified in the FILE menu.
Hard Copy: Outputs the screen image data to the destination (built-in, USB, or Net
Print1*) specified by “Copy to” in the COPY menu.
Image Save: Saves screen image data to the storage medium (floppy disk, PC card,
Net Drive*, or USB storage) specified in the IMAGE menu.
Send Mail:  Sends a mail message. Set the mail send count in the range from 1 to
1000. For details, see section 13.5.
When the Ethernet interface option is installed
e Save to File/Hard Copy/Image Save Operation
The operation follows the settings specified on the FILE, PRINT, or Image Save
menu.
* File Name When Save to File or Image Save Is Specified
The file is saved using Auto Name under the File menu or the Image Save menu. For
details, see section 12.5 or 12.9.

*

Determination Range: T-Range1/T-Range2

The selectable range is +5 divisions, and the resolution is ten divisions + display record
length. The right end of the determination range (T-Range2) must be greater than or
equal to the left end of the determination range (T-Range1).

Executing/Aborting GO/NO-GO Determination

» When executed, the determination count (Exe Count), the number of times the
condition is met (NG Count), and the determination result of each determination zone
are displayed on the screen.

» All keys other than the START/STOP key and the Abort soft key are disabled while
determination is in progress.

Note
+  When GO/NO-GO determination is executed, the trigger mode is automatically set to “Single.”
» Determination is not possible when the acquisition mode is set to Average.
» The determination zones that you create are stored as setup data to the storage medium or
built-in memory.
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10.10 Performing GO/NO-GO Determination Using
Automated Measurement of Waveform
Parameters

Procedure

<For a description of this function, refer to page 2-29.>

¢ To exit the menu during operation, press ESC

Ghace 8ag HeLe located above the soft keys.
O/ - @ * In the procedural explanation below, the term jog
m nsssr SELECT shuttle & SELECT refers to the operation of
XY HASE ACG START/STOP
(SETUP [oispLav)Goey[ mace save)o—(skFT) selecting/setting items and entering values using
D@ R . Y the jog shuttle and SELECT and RESET keys.
D@ . @ ENHANCED For details on this operation, see sections 4.1 and
o @ vsDIV TIME 7DIV AanN DELAY 4.2.
HED Q Q Iﬁ * For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

N

ﬂ

|

2.

Press GO/NO-GO. The GO/NO-GO menu appears.
Press the Mode soft key. The Mode menu appears.

G0NO-GO,

Mode
OFF

Entering the GO/NO-GO Determination Setup Menu
Press the Parameter soft key. The Parameter menu appears.

3.

GO./ND-GO,

OFF Zone | Parameter I

Setting the Determination Conditions
Press the Setup soft key. The Setup dialog box opens.

4.

[GO-N0-GO_]

Fode [a [@T-Rangel
Setup -5, 000 Exen:

Parameter [ET-Range2

5.000 4

Use jog shuttle & SELECT to set the following items of determination parameter

Param1.

Select whether to perform determination at the corresponding determination parameter
(ON/OFF) (Mode box).

Select the determination target waveform from CH1 to CH4 (2), Math1, or Math2 (Trace
box).

Select the measurement parameter (ltem box).

Set the upper and lower limits used to determine the measured value (Upper and Lower
box).

Select whether the measured value exiting the range defined by the upper and lower limits
(OUT) or entering the range (IN) (Condition box) makes the condition true.

On the DL1735E/DL1740E/DL1740EL, you can select from CH1 to CH4, Math1, and
Math2. On the DL1720E, you can select CH1, CH2, and Math1.

Repeat step 5 to set determination parameters Param2 to Param4.

Use jog shuttle & SELECT to set the determination logic to AND or OR (Logic
box).

Use jog shuttle & SELECT to set the determination operation to Single or
Continue (Sequence box).
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10.10 Performing GO/NO-GO Determination Using Automated Measurement of Waveform Parameters

9.

10.

11.

Determination
parameter Param1
i Setup,

Use jog shuttle & SELECT to set the waveform acquisition count (ACQ Count

box).

Use jog shuttle & SELECT to set the instrument action when the condition is met

(Action box).

Determination
parameter Param4

Determination
parameter Param3

Determination
parameter Param2

T T
Parani Paramz Paran3 Paramg

Hode [OFF___DN] _JOFF__ DN _JOFF___DN[_JOFF__ DN/ _§

Trace CH1, CH1, CHZ, CHZ,

Iten Hax_ | Hin, | Rns, | AUY
Upper Z.0000E+08 ] 0-0000E=00] x| %}

Louer —1.0066E+66_| —6.0000E +00, XXX, XXX,

condition [POT __IN, L) [Tj) P T 1A,
Lagic

sequence  [SThgTe__font tnie]]

ACQ count [ 10}
Action (@) Buzzer

(@) Image Save Send Mail Mail Counmt

(@) Save to File (g Hard Copy

Press ESC. The Setup dialog box closes.

Setting the Determination Range

Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,

T-Range2, or both T-Range1 and T-Range 2.

» If you select T-Range1, you can move T-Range1.

» If you select T-Range2, you can move T-Range2.

» If you select both T-Range1 and T-Range2, you can move T-Range1 and T-Range2
horizontally without changing the spacing between the two. The value of the digit being

12.

specified by T-Range1 changes.

Mode [@T-Rangel
~5.0004i

[ T-Range2
S . 0004is

P
Setup
Parameter

Select whether to perform determination
using the corresponding determination
parameter (ON/OFF).

Select the determination target
waveform from CH1 to CH4 (2), Math1,
or Math2.

Select the measurement parameter.

Set the upper and lower limits used to
determine the true/false condition of the
measure values.

Select which condition when the
measured value exits the range defined
by the upper and lower limits (OUT) or
when the waveform enters the range (IN)
is considered true.

Set the determination logic to AND or
OR.

Set the determination operation to
Single or Continue.

Set the number of waveform
acquisitions.

Set the action taken by the instrument
when the condition is met.

GO-ND-GO_

Exec I
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10.10 Performing GO/NO-GO Determination Using Automated Measurement of Waveform Parameters

Executing/Aborting the Determination

13. Press the Exec soft key. GO/NO-GO determination is executed. The Exec soft key
changes to the Abort soft key.
To abort GO/NO-GO determination, press the Abort soft key or press START/
STOP. GO/NO-GO determination is aborted, and the word Abort changes to Exec.

Fiode rS RT-Fange, [r
Setup —5.000 Exec
Parameter [ T-Range.
5.000(

Number of times the condition is met
When all the conditions including the determination
Determination count logic are met, it is counted as NG (NO-GO).

Exe Count: 10 NG Count: 10
Result : 000X

Max (C1) 833.333mV __ Min (C1) -229.167mV
Rms (CZ) 254.735mY — Avg (C2) -254.500nY

[
Setup
Parapeter

Determination target waveform, measurement parameter,
and measured value of determination parameter Param2

Determination target waveform, measurement parameter,
and measured value of determination parameter Param4

Determination target waveform, measurement parameter,
and measured value of determination parameter Param1

Determination target waveform, measurement parameter,
and measured value of determination parameter Param3

Displays the determination results of each determination
parameter in the order Param1 to Param4

(Displays the determination results of determination
parameters whose Mode is ON)

Param1 determination results

Plaramz When the conditions of the
000X determination parameter are not met: O

| When the conditions of the
Param4 determination parameter are met: X
Param3 When the mode is not turned ON: -
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10.10 Performing GO/NO-GO Determination Using Automated Measurement of Waveform Parameters

Explanation

This section explains the setup procedures for performing GO/NO-GO determination
based on whether the measured value of the waveform parameter (measurement
parameter) exits or enters the range specified by the upper and lower limits.

Determination Target Waveform
The waveform on which GO/NO-GO parameter determination is performed is CH1 to

CH4(2)*, Math1, or Math2.
*  Onthe DL1735E/DL1740E/DL1740EL, the waveform is CH1 to CH4, Math1, or Math2. On
the DL1720E, you can select CH1, CH2, and Math1.

Determination Parameter

» Up to four determination parameters, Param1 to Param4 can be specified. You can
select the determination parameter from the measurement parameters of automated
measurement of waveform parameters (including delay between channels).

* You can set the upper and lower limits used to determine the true/false condition of
the measured value of the determination parameter in the range of —-9.9999E+30 to
9.9999E+30.

Determination Condition and instrument Action When the Condition Is Met

For each determination parameter, you can select the following items.

» Determination target waveform (see “Determination Target Waveform” described
above.)

» Enable or disable determination (ON/OFF).

» Select whether the measured value exiting the range defined by the upper and lower
limits of the determination parameters (OUT) or entering the range (IN) (Condition
box) makes the condition true.

Determination Logic

You can select the AND logic or OR logic of the determination conditions of the four

determination parameters in performing the search.

AND: Condition is considered to be true when all the determination conditions of
Param1 to Param4 are met.

OR: Condition is considered to be true when any of the determination conditions of
Param1 to Param4 is met.

Determination Operation, Waveform Acquisition Count, Instrument Action When
the Condition Is Met, and Determination Range
They are the same as the GO/NO-GO determination using zones. See section 10.9.

Executing/Aborting GO/NO-GO Determination

« When executed, the determination count, the number of times the condition is met,
and the determination result, determination target waveform, measurement
parameter, and measured value of each determination parameter are displayed on
the screen.

» All keys other than the START/STOP key and the Abort soft key are disabled while
determination is in progress.

Note
+  When GO/NO-GO determination is executed, the trigger mode is automatically set to “Single.”
» Determination is not possible when the acquisition mode is set to Average.
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10.11 Using the GO/NO-GO Determination Signal
Output Function

Output Signal

NO-GO OUT Signal
When the determination result is NO-GO, the output signal level (TTL level) temporarily
changes from high (H) to low (L).

GO OUT Signal
When the determination result is GO, the output signal level (TTL level) temporarily
changes from low (L) to high (H).

Circuit Diagram of the Signal Output Section
5V

GO OUT
4.7 kQ NOGO OUT
120 @
AA—O

100 pF

Signal Output Connector

The configuration and pin assignments of the signal output connector are as follows.

Configuration

The connector uses an RJ-12 modular jack. It is recommended to use the accessory
GO/NO-GO cable (part no. 366973), sold separately. If another commercially available
cable is used a (modular 4-wire telephone cable), make sure the cable is wired as
follows.

Pin Assignments
GO/NO-GO Pin no. Signal Logic

1 NC (not connected)
2 NC (not connected)
3 GO OouT Negative
4 NO-GO OUT Negative
5 GND
6 1 6 NC (not connected)
Connector on the unit side
Output Timing
Output Timing
EXEC
10 ms or
more
Waveform load E<—>i Waveform load
1 1
Determination | \ Determination
I I
| Results Results
NO-GO OUT I—(%
GO OUT | L

When setting the operation for
when the conditions are true,
the time until the operation is
complete is extended.
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10.11 Using the GO/NO-GO Determination Signal Output Function

Connections to Other Devices

CAUTION

» Do not apply external voltage to the NO-GO OUT or GO OUT output pins. Doing
S0 can cause damage to the instrument.

*  When connecting the GO/NO GO determination signal output externally, do not
mistakenly connect a different signal pin. Doing so may damage the DL1720E/
DL1700E or the device connected to it.

» Do not accidentally insert a USB cable into the GO/NO-GO output terminal.

Doing so can cause damage to the instrument.
. ___________________________________________________________________________________________________|

It is recommended to use the accessory GO/NO-GO cable (part no. 366973, sold
separately) for connections with external devices.

Do not use the GO/NO-GO cable (part no. 366973) for any purpose other than GO/NO-
GO determination on this instrument.

Specifications of the GO/NO-GO Cable (part no. 366973)

To the GO/NO-GO output
connector on the rear panel
| 6 of the main unit

= | O | i |:'| >
/ O) ot
RJ-12 modular jack

Stripped wire: modify as necessary

Approximately 1.5 m

Color Pin No. Signal Logic
Yellow 2 NC

White 3 GO OouT Negative
Green 4 NO-GO OUuT Negative
Blue 5 GND

IM 701730-01E
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Chapter 11 Printing Screen Images

11.1 Installing the Roll Paper into the Built-in Printer
(Optional)

Roll Paper for Printer
The instrument uses a dedicated roll paper provided by YOKOGAWA. Do not use other
types of roll paper. When you are using the printer for the first time, use the roll paper
that came with the package. When the roll paper runs out, contact your YOKOGAWA

dealer.

Part No.: B9850NX

Specifications: Thermalsensible paper, 30 m
Lot Qty.: 5 rolls

Handling the Roll Paper
The paper is a thermalsensible paper that changes color with the application of heat.
Take note of the following points.

Storage Precautions

The printer’'s thermalsensible paper gradually begins to yellow at approximately seventy

degrees Celsius. It is affected by heat, humidity, light, and chemicals regardless of

whether the paper has been used.

+ Store the paper rolls in a cool, dry, and dark place.

» After opening the package, use it quickly.

 If the paper is left in contact with plastic film (such as a vinyl chloride film or Scotch
tape) containing plasticizers for an extended time, the paper will lose some of its
ability to reproduce color. If you are going to store the paper in a folder, for example,
use a folder made of polypropylene or wood fiber.

*  When using glue on the paper, do not use glue containing organic solvents such as
alcohol or ether, as they will change the color of the paper.

» For prolonged storage, we suggest you make copies of the results printed on the roll
paper. Due to the characteristics of the thermalsensible paper, it may lose color over
time.

Handling Precautions

» Be sure to use only genuine paper rolls provided by YOKOGAWA.

» Touching the paper with sweaty hands can leave finger print marks or blur the
printing.

» Rubbing the surface with a hard object can cause the paper to change color due to
the heat caused by friction.

» If chemicals, oil, or other liquids come in contact with the paper, the paper may
change color or the printing may fade.
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11.1 Displaying and Labeling Computed Waveforms

PUSH OPEN button

Printer cover

MAN FEEDJ

Turn the paper
feed knob

Note

To open the printer cover, push the PUSH-OPEN
button and lift the handle on the right side of the
printer cover.

Move the release arm located on the right near
the front to the MAN FEED position.

Hold the roll paper so that the inner side of the
roll paper (the side that is not glossy) is facing up,
then place the roll in the holder.

Insert the edge of the roll paper evenly in the
space between the roller and the black guide,
then rotate the paper feed knob towards you until
about 10 cm of the paper extends beyond the top
of the roller.

Move the release arm to the FREE position and
straighten out the paper. Then, move the release
arm to the HOLD position.

The printing will fail with an error message if
the release arm is in the FREE or MAN FEED
position during operation.

Pull the printer cover back to its original position
and close the cover. Make sure that the edge of
the roll paper feeds through the opening of the
printer cover.

Push the printer cover down firmly until it clicks
into place.

The paper feeding may not be stable immediately after the roll paper is installed. Print two or

three pages of test images in advance.

IM 701730-01E



11.2 Printing Using the Built-in Printer (Optional)

Procedure
 To exit the menu during operation, press ESC
gNor HeLP located above the soft keys.
@ * In the procedural explanation below, the term jog

shuttle & SELECT refers to the operation of

selecting/setting items and entering values using

NED) Rp— oy D—mnfmn@u the jog shuttle and SELECT and RESET keys.
N ED) @ For details on this operation, see sections 4.1 and

o @ ACTION _ DELAY 4.2.

LICD) Q O i %@ For a description of the operation using a USB

ﬂ U keyboard or a USB mouse, see section 4.3.

1. Press SHIFT+COPY(MENU). The COPY menu appears.

Selecting the Built-in Printer
2.  Press the Copy to soft key. The Copy to menu appears.

[cory__]

Copy to Format nformationa

Built-in Formai] Long PFF] ON

Comment

3.  Press the Built-in soft key.
Net Print appears only if the Ethernet interface option is installed.

COPY_
uilt-in USB Net Print kb
Connent

Setting the Print Format

4.  Press the Format soft key to select Normal or Long.
» If you select Normal, proceed to step 12.
» If you select Long, proceed to step 5.

Copy to Format nfornationfa
Connent
Built-in  [ormal] Long] OFF] ON

Entering Zoom Rate Settings
5.  Press the Mag soft key. The number of pages that will be printed at the specified
Mag value (magnification) is displayed.

[corr__]

Copy to | Format [informationa @ Mag ST-Rangel
Connent: x 2.5 —-5.000diy | Preview
Built-in [Normal Long| OFF ST-Range2
JPage 5.0004di

6.  Turn the jog shuttle to set the zoom rate.
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11.2 Printing Using the Built-in Printer (Optional)

Setting the Print Range
7.  Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1,
T-Range2, or both T-Range1 and T-Range 2.
» If you select T-Range1, you can move T-Range1.
« If you select T-Range2, you can move T-Range2.
» If you select both T-Range1 and T-Range2, you can move T-Range1 and T-Range2
horizontally without changing the spacing between the two. The value of the digit being

specified by T-Range1 changes.
[GI-Rangel
—5.000di Preuneu
[mT-Range2
5000 i

Copy to Format  JInformatio Hag
Connent x
Built-in [ormal [ong| OFF
3page_\

8.  Turn the jog shuttle to set the print range.

Previewing the Print Image
9.  Press the Preview soft key. The Preview menu and the print image per page are
displayed. The word Preview changes to Quit.

Copy to | Format [informationa [@ fay [ioT-Range
Conment x 2.5 —5.000: Preview
Built-in [Normal Long| OFF [ET-Range:
JPage. 5,000

10. Turn the jog shuttle to select the page within the range of the total number of
pages that vary depending on the magnification specified in step 5. The print image
of the selected page is displayed.

11.  To exit from the print image preview, press the Quit soft key.

You can also exit from the print image preview by pressing other soft keys and
panel keys excluding a portion of the keys.

Turning the Additional Information and Comments ON and OFF
12. Press the Information soft key to select ON or OFF.

Copy to Format | [Informatio
Connent
Built-in [ormai] Lojy PFF] ON

13. Press the Comment soft key. A keyboard used to enter values and strings
appears.
14. Use jog shuttle & SELECT to set the comment.

Copy to | Format [informatid {«
Connent
Built-in [Normal] Long| DFF] ON

[cory__]

COPY,

= IHSERT
[] |\|f s T

wwmmﬂnm%;mmmm

CAPS

COPY, |
“ 3 ”l .

| e
Printing
15. Press COPY. The screen image is printed on the built-in printer.
To abort printing, press COPY while printing is in progress.
While printing is in progress, % is indicated at the upper left corner of the screen.

= ”l ™
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11.2 Printing Using the Built-in Printer (Optional)

Explanation

Print Format

In addition to normal printing (one page per screen), “long printing” that allows the
waveforms of the specified print range to be printed by expanding the time axis is
available. The magnification varies depending on the T/div setting and the record length.

Magnification
The range is from 2 to 500000 times. The selectable range varies depending on the T/div
setting and the record length.

Print Range
The selectable range is +5 divisions, and the resolution is ten divisions + display record
length.

Additional Information
Setup data can be printed simultaneously with the waveform.

Comment
A comment text of up to twenty characters can be printed at the bottom of the print page.
The entered comment is displayed at the lower right section of the screen.

Previewing the Print Image
You can preview the print image of the specified print format on the screen.

Print Example of the Long Print Format

stapped 91 ADRARAE D
W T T T T : : T R T

» Long Copy is not possible while waveform acquisition is in progress.

» Only Main waveforms are applicable for long copy.

+ If history waveforms are displayed, only the waveform selected by Select Record are
applicable for long copy.

» Long copy is not possible on snapshot and accumulated waveforms.
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11.3 Printing Using a USB Printer

Procedure

N

§,., ‘;HELP

\ :

o)

RESET SELECT
p,., Aca START/STOP
|:|— (sHiFr)

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using

n@ . KNS o R o the jog shuttle and SELECT and RESET keys.
(an2) @ For details on this operation, see sections 4.1 and

o vsDIV TIME DIV aoTioN peLar 4.2.

LIED %@ « For a description of the operation using a USB

|

keyboard or a USB mouse, see section 4.3.

1. Connect the instrument and a USB printer using a USB cable. For details, see the

explanation in this section (page 11-8).

Selecting the USB Printer

1. Press SHIFT+COPY(MENU). The COPY menu appears.

3.  Press the Copy to soft key. The Copy to menu appears.

Copy to

Built-in

[__COPY.

Fornat

srnal] Long|

pFF] ©

nformat ionfa

Conment

4.  Press the USB soft key.
Built-in and Net Print appear if the built-in printer option and the Ethernet interface option
are installed, respectively.

=

Checking the Connected Printer
5.  Press the Select soft key. The USB Device List window appears. Check the printer
that is connected.

COPY_

Conment

UsB | fet Print

USB Device List

DEVICE,

Address,

Product Hame,

Keyboard
Printer

2 Mitsumi USB Keyboard
3 USB Printer

v

__COFY.

Fornat Color  Ja

E:] ON

Copy to
Connent

UsB ESC-P

o
| Select

5.  Press the ESC soft key. The USB Device List window closes.

Note

You can also check the printer that is connected from the MISC key > Next (1/2) > USB >
Device List menu.
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11.3 Printing Using a USB Printer

Selecting the Page Description Language or Printer Type
6. Press the Format soft key. The Format menu appears.

COPY

Copy to Format Color [a [a
Connent Select
UsB ESC-P | UFF] oM

7. Press ESC-P, ESC-P2, LIPS3, PCL5, or BJ to select the page description
language or printer type.

Copy to | ESC-P |
usB
X

Turning Color Printing ON and OFF

(Selectable if the page description language or printer type is set to ESC-P, ESCP2,
PCL5, or BJ in step 7)

8.  Press the Color soft key to select ON or OFF.

COPY,
ESC-P2 LIPS3 PCLS BJ

[corr__]

Color

@EN

Copy to Format N [a
Connent Select

UsB ESC-P

Entering Comments

9.  Press the Comment soft key. A keyboard used to enter values and strings
appears.

10. Use jog shuttle & SELECT to set the comment.

[cory__]

Select

Copy to Fornat Color | fa [a
Connent
USB ESC-P ON

= INSERT

ENT

COPY. |

]
Selecting the Output Resolution
(Selectable only if the page description language or printer type is set to BJ in step 7)
11. Press the Resolution soft key. The Resolution menu appears.

CAPS ”

COPY,

Select

USB BJ OFF @

Copy to | Format color [« esoLution [~
Comment
180dpi

12.  Press the 180dpi, 300dpi, 360dpi, or 600dpi soft key to set the output resolution.

300dpi |3sanpi |E-00ﬂpi ’

Copy to | Format Color 186dpi I
usB BJ OFF ]
]

Printing
13. Press COPY. The screen image is printed on the USB printer.
To abort printing, press COPY while printing is in progress.
While printing is in progress, @ is indicated at the upper left corner of the screen.
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11.3 Printing Using a USB Printer

Explanation

You can print the screen image to a USB printer via the USB PERIPHERAL interface.

Connecting the Instrument and the USB Printer

USB PERIPHERAL Connector
To connect a USB printer to the instrument, connect a USB cable to the USB
PERIPHERAL connector. There are two USB PERIPHERAL connectors (ports).

1239
|

[C {{~ Port
(B[ Pont2

Pin No. Signal Name

1 VBUS: +5V

2 D- +Data
3 D+ -Data
4 GND: Ground

Printers That Can Be Used
USB printers conforming to USB Printer Class Version 1.0 that support the following print
formats can be used.

Note
« Connect only the printers that are allowed.
» For details on USB printers that have been tested for compatibility, contact your nearest
YOKOGAWA dealer.

Connection Procedure

When connecting a USB printer, directly connect the printer to the instrument using a
USB cable as shown below. You can connect the USB cable regardless of the power
ON/OFF state of the instrument (supports hot-plugging). Connect the type A connector of
the USB cable to the instrument; connect the type B connector to the printer. When the
power switch is ON, the printer is detected and enabled approximately six seconds after
it is connected.

USB PERIPHERAL {

—

== %N
Printer h 0318' 18]% wlig
DL1700E
Note

» Connect the printer directly without going through a hub.

+ Do not connect USB devices other than USB keyboard, USB mouse, USB printer, and USB
storage that can be used to the USB PERIPHERAL connector.

» Do not connect multiple printers to the USB PERIPHERAL connector.

» Do not turn OFF the printer or remove the USB cable while the printer is printing.

» Do not connect or disconnect the USB cable after the power is turned ON until key operation
is ready (approximately 20 to 30 s).
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11.3 Printing Using a USB Printer

Page Description Language or Printer Type: Format

You can select a page description language and printer type from ESC-P, ESC-P2,
LIPS3, PCL5, BJ (can be used on models that support the BJC-35 V native commands),
or ESC-PR (applies to firmware version 2.45 or later).

ESC-PR is an output format for Seiko-Epson printers. If you choose this format you must
select either Normal (for 4 x 6 printers) or Small (for Letter size printers).

Output Resolution

(Only when the page description language or printer type is set to BJ)

You can select the print resolution of screen images to match the resolution of the USB-
compatible BJ printer.

180dpi, 300dpi, 360dpi, 600dpi

Comment
A comment text of up to twenty characters can be printed at the bottom of the print page.
The entered comment is displayed at the lower right section of the screen.

Turning Color Printing ON and OFF

You can select whether to print in color if the page description language or printer type is

set to ESC-P, ESC-P2, PCL5, or BJ.

ON: Outputs in color, the same as on the screen. (However, the background is
omitted, and grids and other outlines are printed in black).

OFF: Prints the image using the same colors as the image printed using the built-in
printer.

Note

« The instrument does not detect “out of paper” and printer errors on the USB printer. If an error
occurs, press the COPY key again to stop the printing.

+ Images may not print properly on some printers. Use USB printers that have been tested for
compatibility. For details on USB printers that have been tested for compatibility, contact your
nearest YOKOGAWA dealer.

* You can also print to a USB printer that is connected to your PC. In this case, save the screen
image data to a floppy disk, PC card, or other storage medium (see section 12.9), load the
data into your PC, and print the data.
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11.4 Printing Using a Network Printer (Optional)

Procedure

+ To exit the menu during operation, press ESC

SNoF HeLP located above the soft keys.
; * In the procedural explanation below, the term jog
nsssr sELEcT shuttle & SELECT refers to the operation of

ACG START/STOP
selecting/setting items and entering values using

the jog shuttle and SELECT and RESET keys.

RCH
M For details on this operation, see sections 4.1 and

AanN DELAY 4.2.

Iﬁ For a description of the operation using a USB

N

U keyboard or a USB mouse, see section 4.3.
Network Settings

1. After making a network connection (see section 13.1), enter TCP/IP settings (see
section 13.2) and settings for printing screen images to a network printer (see
section 13.4.).

Selecting a Network Printer
2.  Press SHIFT+COPY(MENU). The COPY menu appears.
3.  Press the Copy to soft key. The Copy to menu appears.

Copy to | |Format [Informationa
Connent
Built-in Frmal] Long PFF] ON

4.  Press the Net Print soft key.
Built-in and Net Print appear if the built-in printer option and the Ethernet interface option
are installed, respectively.

COPY_
uilt-in USB Net Print
Conment

COPY

Selecting the Page Description Language or Printer Type
5.  Press the Format soft key. The Format menu appears.

Copy to] Format Color [«
Net Prin ESC-P E LiL] Comnent
6. Press Post Script, LIPS3, PCL5, ESC-P, ESC-P2, or BJ to select the page
description language or the printer type.

Copy to “ Ps | LIPS3 | PCLS || ESC-P
Net Print !

COPY_

ESC-P2 | BJ |

11-10
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11.4 Printing Using a Network Printer (Optional)

Turning Color Printing ON and OFF

(Selectable only if the page description language or printer type is set to PCL5, ESC-P,
ESC-P2, or BJ in step 6)

7.  Press the Color soft key to select ON or OFF.

Copy to | Format Golor &
Connent
Net Print| Esc-p || DFF] onN

Entering Comments

8.  Press the Comment soft key. A keyboard used to enter values and strings
appears.

9. Use jog shuttle & SELECT to set the comment.

COPY

COPY,

Copy to | Format Color | fa
Conment

Net Print| Esc-P | OFF oM

FELEL
OIEL G

ElHEE I
(BICID[E]F] LTHE]
IN[O[P[O[RISTTIU[UTuxTY]2]_|
AT TAD T
COPY 1
ENT

“ " ”l = = ”l "

Selecting the Output Resolution
(Selectable only if the page description language or printer type is set to BJ in step 6)
10. Press the Resolution soft key. The Resolution menu appears.

CAPS ”

‘l () ”

[corr__]

Copy to Format Color [ esolution
Connent

Net Print BJ @ ON 180dpi

11.  Press the 180dpi, 300dpi, 360dpi, or 600dpi soft key to set the output resolution.
Net Print BJ ON jl;l

Printing
12. Press COPY. The screen image is printed on the network printer. To abort printing,
press COPY while printing is in progress.
While printing is in progress, % is indicated at the upper left corner of the screen.

300dpi |360dpi |seeﬂpi |

11-11
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11.4 Printing Using a Network Printer (Optional)

Explanation
Like the built-in printer, you can print the screen image on a network printer” via the

Ethernet network.
*  Printing is possible on a printer or via a printer server supporting the TCP/IP protocol.

Page Description Language or Printer Type: Format

You can select the page description language and printer type.

Post Script, LIPS3, PCL5, ESC-P, ESC-P2, or BJ (can be used on models that support
the BJC- 35 V native commands)

Output Resolution

(Only when the page description language or printer type is set to BJ)

You can select the print resolution of screen images to match the resolution of the BJ
printer on the network.

180dpi, 300dpi, 360dpi, 600dpi

Comment
A comment text of up to twenty characters can be printed at the bottom of the print page.
The entered comment is displayed at the lower right section of the screen.

Turning Color Printing ON and OFF

You can select whether to print in color only if the page description language or printer

type is set to PCL5, ESC-P, ESC-P2, or BJ.

ON: Outputs in color, the same as on the screen. (However, the background is
omitted, and grids and other outlines are printed in black).

OFF: Prints the image using the same colors as the image printed using the built-in
printer.
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Chapter 12 Saving and Loading Data

12.1 Storing and Recalling Setup Data

Procedure

CLEAR
TRACE
-“sc /

SNAT HELP

1985

FILE I MIsC IGO!NO-Gd MATH

=Y MENU __MENU PHASE

(seTup IDI LAY)(Copy | MAGE SAVE )ufﬁ
v:ennm )

vsDIv

TIME/DIV

o

SELECT

ACG START/STOP

EI TRIG'D

a a
[ENHANCED)

ACTION __DELAY.

S

N

L‘E:\

L/

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1. Press SETUP. The SETUP menu appears.
2.  Press the Store/Recall soft key. The Str/Rcll menu appears.

Storing

Initial
-ize

Auto
setup

P
Store
Recall

[ _SETUP_]
Undo Undo
Initial Auto
—ize. l—Setup.

3.  Press any soft key from Store #1 to Store #3 to store the setup data.
When the setup data is stored, the date of storage is displayed in the soft key
menu.

Str/Rc1l_]
—_SETUP,

Illeca 11

#1]

Ille:all #2]

Ille:all #3 Istnre #1

Istnre 2

Istnre 13

Store
Detail

4.  Press the Store Detail soft key to display the details of the store operation. To
enter a comment, follow the procedure described in section 4.2.
There is a lock switch that you can use to protect (lock) overwriting the stored data.
Turn the jog shuttle to move the cursor to the lock button corresponding to the
store number that you wish to lock. Press SELECT to lock the data. Press
SELECT again to release the lock.

Store Detail

Date

Store #1 04,05/13 14:28:30 |
Store 2 04-05/13 14:28:52 @

Time Comment Lock

Store 13 —
qqqqq
7S
|Ren:nll #1) |Ren:nll #2) |Ren:nll #3 Istnre L1 Istnre #2 Isl.nre 43 Store |
04,65/13] TEST Detail

Recalling

3.  Press one of the soft keys Recall #1 to Recall #3 to recall the setup data.

[Str/Rcil_]
[ SEWP_|

|]73|:all #1

|RE|:all #2)

|||BI:ﬂl 1 #3

ISLurE #

Istnre 1.4

Store
Detail

o
IStan #3

IM 701730-01E
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12.1 Storing and Recalling Setup Data

Explanation
Stored ltems
All of the information that you entered using the soft key menu or jog shuttle menu,
START/STOP, and the ON/OFF conditions of channels are stored.

Selecting the Storage Destination of the Setup Data

You can store data to any of three internal memories, Store #1 to Store #3.

If setup data is already stored, the stored data is overwritten with the new data.
However, an error message is displayed if the data is locked.

Selecting Setup Data to Recall
You can select stored data from any of three internal memories, Store #1 to Store #3.
You can only select a memory to which setup data was stored.

Note

The stored setup data is not cleared even if you initialize the settings on the instrument.
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12.2 Floppy Disks and PC Cards

Floppy Disks

A floppy disk drive or PC card (either type is selected at the time of purchase) is
available as an internal storage medium.

Floppy Disks That Can Be Used

The following type of 3.5" floppy disk can be used. Formatting is also possible on the
instrument.

2HD: Formatted to 1.44 MB using MS-DOS.

Inserting a Floppy Disk into the Floppy Disk Drive
Turn the disk so that the label faces left, and insert shutter-first into the slot. Insert the
disk until the eject button pops out.

Removing the Disk from the Floppy Disk Drive
Check that the access indicator is turned OFF and press the eject button.

| _Eject button

Access indicator

CAUTION

Do not remove the floppy disk or turn the instrument OFF when the access
indicator is illuminated. Doing so can damage the storage medium or destroy
the data on the medium.

General Handling Precautions of Floppy Disks

Floppy disks with bad sectors cannot be used on the instrument. Format the floppy disk
using your PC or other device before use.

For the general handling precautions of the floppy disk, read the instruction manual that
came with the floppy disk.

IM 701730-01E
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12.2 Floppy Disks and PC Cards

PC Cards

PC Cards That Can Be Used

The instrument supports flash ATA cards (PC card TYPE Il) and compact flash (using
the PC card TYPE Il adapter). In addition, some of the Flash ATA hard disk drive cards
can be used.

For details, contact the dealer from which you purchased the instrument.

Note

To use the PC card on the PC, use a PC that supports the PC card. Depending on the PC
that you are using, the PC cards indicated above may not operate properly. Confirm this
beforehand.

Inserting the PC Card
With the face of the PC card facing left, insert the card into the PC card drive.

Note

Insert the PC card securely, all the way into the slot. [f it is not inserted completely, the
instrument may not be able to recognize it.

Ejecting the PC Card
Check that the PC card is not being accessed, and press the eject button above the PC
card slot.

|_Eject button

CAUTION

+ The instrument may malfunction if the PC card is inserted and ejected within a
one-second time period.
» Do not remove the PC card or turn the power to the instrument OFF while the
card is being accessed. Doing so can destroy the data on the medium.
» While the PC card is being accessed, an “accessing” icon appears in the upper
left part of the screen.
. _______________________________________________________________________________________________________|
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12.2 Floppy Disks and PC Cards

General Handling Precautions of PC Cards
For the general handling precautions of the PC card, read the instruction manual that
came with the PC card.

IM 701730-01E
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12.3 Connecting USB Storage (MO Disk Drive, Hard
Disk, Flash Memory) to the USB PERIPHERAL
Interface

Specifications of the USB PERIPHERAL Interface

Item Description

Connector type USB type A connector (receptacle)
Electrical and mechanical USB Rev. 1.1

Data rate 12 Mbps max.

Power supply 5V, 500 mA* (per port)

Number of ports 2

*

Devices with maximum consumption currents exceeding 100 mA cannot be connected to two
ports at the same time.

1234
|

[ {f Pont
[Emm Pont2

Pin No. Signal Name

1 VBUS: -5V

2 D- +Data
3 D+ -Data
4 GND: Ground

Connecting USB Storage

When connecting USB storage, directly connect the storage device to the instrument
using a USB hub as shown below. You can connect the USB cable regardless of
whether the power to the instrument is ON or OFF (supports hot-plugging). When the
power switch is ON, the USB storage device is detected and enabled approximately six
seconds after it is connected.

0 USB PERIPHERAL

— >

USB Storage

DL1700E

Compatible USB Storage
The instrument is compatible with USB mass storage class devices including hard disk
drives, MO drives, and flash memory devices.

Note
+ Do not connect USB devices other than a USB keyboard, USB mouse, USB printer, or USB
storage device to the USB PERIPHERAL connector.
» The instrument has two USB PERIPHERAL connectors, but two USB devices with maximum
consumption currents exceeding 100 mA cannot be connected at the same time.
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12.3 Connecting USB Storage (MO Disk Drive, Hard Disk, Flash Memory) to the USB PERIPHERAL Interface

CAUTION

» Do not remove the USB storage device or turn the power to the instrument OFF
while the device is being accessed. Doing so can destroy the data on the
medium.
+ While the USB storage device is being accessed, an “accessing” icon appears
in the upper left part of the screen.
. ___________________________________________________________________________________________________|

General Handling Precautions of USB Storage
For the general handling precautions of the USB storage device, read the instruction
manual that came with the device.

IM 701730-01E
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12.4 Formatting the Storage Medium

VAN

CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the

access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

If the instrument cannot recognize a formatted medium, format the disk again on

the instrument. Note that all the data on the storage medium are cleared when
the storage medium is formatted. Be sure to back up important data beforehand.

Procedure

1

\®00

FILE | MIEC |GONO-GO| MATH
YENU-="MENU

X-
SETUP IDISPLAY)

o

vsDIv TIME/DIV

O

o

PHASE

(copy[mace save)o—(SHIFT)

.
ACQ | START/STOP

O—TRIG'D

a a
@ [ENHANCED)

ACTION __DELAY.

S

1.

L/

Press FILE. The FILE menu appears.
Press the Utility soft key to display the Utility menu and the File List window.

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

[ |

File

setup

Tten

Save Load

-
Utility

Selecting the Storage Medium to Be Formatted

3.

Press the Function soft key. The Function menu appears.

File List

[ Pa

ith = FI

[_Sp:

ace 0 byte

File Hame, Size, Date,

Attr,

[FD
[NetWork

1
1

>

4.

Function
et /Reset|
Delete

Press the Format soft key. A media list is displayed in the File List window.

URility,
FILE

Filter

[«
Property

| All set

Attr belete
Exec

Utility,

[E,I

Renane

Copy Make Dir| | Format

T T 1 P

FILE,

Delete
Exec

Attr
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12.4 Formatting the Storage Medium

5.  Turn the jog shuttle to select the storage medium to be formatted.
Network drives cannot be formatted.
If there are no external USB storage devices that are detected and only a floppy disk, or
PC card is inserted, only FD, or PC_CARD appears.

File List, ]
File Name, Size, Space, |
=

FD 1457664 585216

Selecting the Floppy Disk Format
6. Press the Format soft key. The Format menu appears.
Proceed to step 8.

Utility
[ FILE

Fornmat

Function [ [
fedia Info Format

Selecting the PC Card Format
6.  Press the Format soft key. The Format menu appears.

Utility
FILE

Function Ja P
fedia Info Format

Fornat

¢ Selecting the Number of Partitions

7. Turn the jog shuttle to select 1 or 2.
Storage media that are already partitioned can be selected and formatted as separate
storage media (PC_Card1 or PC_Card2, for example), but the separate storage media
cannot be partitioned further.

Format,
Utility
FILE

Function Ja jPPartitio
fedia Info Exec
Fornat 1

Selecting the USB Storage Format
6. Press the Format soft key. The Format menu appears.

Utility
FILE

Function Ja &
fedia Info Format

Format

¢ Selecting the Number of Partitions

7. Turn the jog shuttle to select a value in the range of 1 to 3.
Storage media that are already partitioned can be selected and formatted as separate
storage media, but the separate storage media cannot be partitioned further.

[_Format,
Ttility
FILE,

Function Ja j@Partitio
Media Info Exec
Format 1

IM 701730-01E 12-9
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12.4 Formatting the Storage Medium

Executing (OK)/Aborting (Cancel) the Format Operation
8.  Press the Exec soft key. The Alert dialog box opens.

Function Ja o
fedia Info Format
Format

9. Use jog shuttle & SELECT to select OK (execute) or Cancel.

File List
File Name, Size, Space;

D 1457664 585216

Alert

Please Confirn?
once FORMAT is executed, all the saved data
will be erased for good.

Do you really want to do it?

oK I cancel
LTIty
P
Function Ja [a
fedia Info Fornat Exec
Fornat

Displaying Media Information

Select the storage medium according to steps 1 to 5 on page 12-8.

6.  Press the Media Info soft key. The information about the storage medium that was
selected in step 5 is displayed.

HMedia Info,
[ File Wane_____|| HMedia Nane : FDo —
Hedia Size : 1457664 byte =10
FD Used Space : 872448 byte

Vacant Space  : 585216 byte
Partition Size : 1

[Otititg_]
[ FILE

Format

Function/ (o [a
redia Info | Fornat
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12.4 Formatting the Storage Medium

Explanation

Formatting a Floppy Disk
When using a new floppy disk, you must format it. You can format the disk to 2HD
1.44M.

Formatting a PC Card/Initializing USB Storage
PC cards and USB storage are initialized in FAT format.

Number of Partitions

You can set partitions on external USB storage devices and PC cards. However,
partitions cannot be specified on external USB storage devices and PC cards handled as
removable disks. In addition, a storage medium that is already partitioned can be
selected and formatted as a separate storage medium, but the separate storage medium
cannot be partitioned further.

On external USB storage devices, you can select 1 to 3 partitions; on PC cards, you can
select 1 or two partitions.

Media Information
Lists the information about the selected medium.

Media Name Name of the medium

Media Size Media size

Used Space Used space

Vacant Space Total size

Partition Size Number of partitions

Vendor Name Manufacturer name (only on external USB storage devices)
Product Name Product name (only on external USB storage devices)
Note

+ If you format a storage medium that has data stored on it, all of the stored data are cleared.
Use caution when formatting a storage medium.

+ It takes approximately a minute and a half to format a floppy disk.

+ It takes a few seconds to format a PC card.

* You cannot format a floppy disk if the write-protect is ON.

+ Floppy disks that are formatted to formats other than those listed in this section cannot be
used.

+ If an error message is displayed after the format operation, the floppy disk may be damaged.

* You can use floppy disks that are formatted on a PC under MS-DOS.

» This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.

IM 701730-01E
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12.5 Saving/Loading the Waveform Data

A CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure
+ To exit the menu during operation, press ESC
SNy Hep located above the soft keys.
; O O  In the procedural explanation below, the term jog
( F”-EENUI M:WENUG fﬂss RESET SELECT shuttle & SELECT refers to the operation of
SETUP IDISPLAY) COPY IIMAGE SAVE )O—| .-SHIFI'

selecting/setting items and entering values using
D@ n O—TRIG'D E the jog shuttle and SELECT and RESET keys.
a(enz) For details on this operation, see sections 4.1 and

vsDIv TIME DIV
4.2.

D@ ACTIDN DELAY
a(ens) Q @ » For a description of the operation using a USB

g U keyboard or a USB mouse, see section 4.3.

1. Press FILE. The FILE menu appears.
2.  Press the File ltem soft key. The File ltem setting menu appears.

[FILE

[ [ S
Save Load Utility
Setup

File Itenl

3.  Press the Waveform soft key.

[

1 1 1 1 1

FILE,

Vaveforn Snap Measure Image o
Utility

Saving the Waveform Data
Selecting the Data Type
4.  Press the Data Type soft key. The Data Type menu appears.

FILE,

File Ttej [ Data Tupe o P < S
Save Load Unload Utility
Waveforn Binary

Press the Binary, ASCII, or Float soft key to select the data type.
Only the data saved in binary can be loaded (as described later).

File lten“ Binary |
Uaveforn |

o

FILE,

ASCIT Float [a o
Load uUnioad Utitity
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12.5 Saving/Loading the Waveform Data

Selecting the Waveform to Be Saved

6.

7.

Press the Save soft key. The Save menu appears.

[FILE

o ! o o
Save Load Unload Utility

uaveforn

File Tien[ Data Type
Binary

Press the Trace soft key. The Trace menu appears.

Save,
FILE,

P
File List

|« File Nan
12-0000

8.  Press the soft key corresponding to the channel of the waveform to be saved.

Trace

All

Range
Hain

History

ALl

P-P Conp

ON

ave Exec|
(Binary)

+ If you select All, all the channels are saved.

+ CHS3, CH4, and Math2 are not displayed on the DL1720E.

1 all

CH1

CHZ

CH3

CH4

Mathi

Mathz

Selecting the Range of the Waveform to Be Saved
9.  Press the Range soft key. The Range menu appears.

Save,
FILE,

P
File List

|« File Nan
12-0000

Trace

All

Range
Hain

History

ALl

P-P Conp

ON

ave Exec|
(Binary)

10. Press one of the soft keys Main to Z1&Z2 to select the range of the waveform to
be saved.
File List 1270nﬁ atl _l

11. Press the History soft key to select whether to save all the data in the history

memory (All) or save only the selected waveform (One).
If you select All after searching the history memory data, only the waveforms that are
found are saved.

Save,
FILE,

= [AFile Namg Trace Range History | 7P Comp
File List ave Exec|
12-0000 all Main atl |9FR  on ||cBinaryy

Compressing Data (When Binary Is Selected for the Data Type)
12. Press the P-P Comp soft key to select ON or OFF.

If you select ON, the data is compressed and saved.

If you select OFF, the data is saved without compression.

If P-P Comp is turned ON when saving waveform data, only the maximum and minimum
values of the multiple data points existing at the same time position are saved.

Consequently, the file size is reduced.

P
File List

[aFile Nam
12-0000

Trace

all

Range

Main

History

ALl

P-P Conp
E

Sauve
%_F TLE,

ave Exec]
Binary)

IM 701730-01E
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12.5 Saving/Loading the Waveform Data

Selecting the Save Destination Medium/Directory

13. Press the File List soft key to display the File List window.

14. Use jog shuttle & SELECT to select the save destination medium (indicated by
brackets).

[Save,
FILE

7S . File Nam Trace Range History | P-P Conp
File List ave Exec]
12-8000 all Main atl | pFR on ||cBinary)

File List

Path = FD,
Space 585216 byte
File Name, Size, Date, Attr,

[FD 1
[NetWork 1

Save,
FILE,

[aFile Nam N Filter
Property ave Exec|
12-6000 pe . UUF] 5. (Binary)

Selecting the Save Destination Directory
Perform this operation when directories are present on the medium.
15. Use jog shuttle & SELECT to select the save destination directory (indicated by <
>).
The selected medium/directory is displayed in “Path=......” located in the upper-left of the
File List window.
Select <..> to move to the parent directory.

Setting the File Name and Comment
16. Press the File Name soft key. The File Name&Comment dialog box opens.

File List,

Path = FD,
[_Space 6 byte File Name & Comment
File Name

|
Pl

Auto Naning [_OFF___ W]
Fite Nane
comwert [

[FD 1
[NetWork 1

Save,
FILE,

(o File Name N Filter
Property ave Exec|
12-6000 pe . SE E] L (Setup)

17. Use jog shuttle & SELECT to set the auto naming function.
+ If you select ON, the auto naming function is enabled.
+ If you select OFF, the auto naming function is disabled.
18. Use jog shuttle & SELECT to call up the keyboard and set the file name or
comment.
» Enter the file name using up to fourteen characters.
» Enter comment using up to twenty-five characters.
19. Press ESC. The File Name&Comment dialog box closes.

L
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12.5 Saving/Loading the Waveform Data

Executing the Save

20. Press the Save Exec soft key. The data is saved to the directory indicated by
Path=...... At the same time, the Save Exec soft key changes to the Abort soft key.
While the data is being saved, the icon is displayed at the upper left corner of
the screen.

File List
[_Path = NetWorkN\Softuare
|_Space 2147483647 byte
File Name, Size, Date, Attr,
[FD 1
[NetWork 1
12-0001 JWUF 68126 2004-05-13 19:39
12-0600 JWUF 68126 2004-05-13 19:38
1
[aFile Hame [a Filter
Property Faue Exec|
127683 @ B | ((Binary)
Aborting the Save

21. Press the Abort soft key. The save operation is aborted. At the same time, the
Abort soft key changes to the Save Exec soft key.

Specifying the File and Properties to Be Displayed on the File List Window

22.

On the screen showing the File List window, press the Filter soft key to select the

extension or ..

+ If you select the *.extension (WVF, CSV, or FLD), only the files that have the same file

format as the file being saved are displayed.
» If you select =.%, all the files in the directory are displayed.

Save;
FILE

[aFile Nam
120002

[« Filter
Property

ave Exec|
(Binary)

23. Turn the jog shuttle to select the files in the File List window.
24. Press the Property soft key. Information about the selected file is displayed.

Property
[_Path = NetWork\Sof|| File Name : 12-0001.WUF
|_Space 2147483647 b|| File Size : 68126 byte
File Name, Date Time : 2004.05-13 19:39 1
Attribute : RAJ —la]
[FD 1 Trace [ R —
[Netlork 1 Range Main
<:88:ea:Be:9e:->|| History One
12-0601 W] PP Comp OFF
12-0600 .W|] Record Len: 10000
ACQ Mode : Normal
-
[Save,
S [__FILE,
[aFile Nam & Filter
Property ave Exec]
12-0002 -WUF] .= (Binary)

25. Press ESC. The window showing the information closes.

Loading the Waveform Data

Set the data type to Binary. For the setup procedure, see steps 4 and 5 on page 12-12.

6. Press the Load soft key. The Load menu and the File List window appear.

FILE,

File Iten[Data Type

Waveforn Binary

o
Save Load

N
Unload

[
Utility

IM 701730-01E
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12.5 Saving/Loading the Waveform Data

Selecting the Load Source Medium/Directory
7.  The procedure is the same as steps 14 to 15 on page 12-14.

Selecting the File to Be Loaded
8.  Turn the jog shuttle to select a file.

Executing the Load Operation
9.  Press the Load Exec soft key. The selected file is read from the directory indicated

in Path=...... At the same time, the Load Exec soft key changes to the Abort soft
key.
File List,
Path = MetWork\Softuare
Space 2147483647 _byte
[_File Hane Size Date. Attr____|
[FD 1 N
[NetWork 1
12-0661 WUF 68126 2004,65-13 19:39
12-6600 -WUF 68126 2064,065-13 19:38
=
[o Filter
Property | oad Exen:l
e . UUF] = .= | (Binary)

Aborting the Load Operation
10. Press the Abort soft key. The load operation is aborted. At the same time, the
Abort soft key changes to the Load Exec soft key.

Specifying the File and Properties to Be Displayed on the File List Window
11. The procedure is the same as steps 22 to 25 on page 12-15.

Unloading the Waveform Data
Selecting a Waveform to Unload
6.  After step 5 of page 12-12, press the Unload soft key. The Unload menu is
displayed.

f_FILE__]
File Ttem [ Data Type [a [a [a 2
Save Load Unload Utility
vaveform | Binary

7.  Press the Trace soft key. The Trace menu appears.

Unioad,
FILE,

| ow—
linioad Exeq

All (Binary) I
[}

| Trace

8. Press the All, CH1 to CH4(2), Math1, or Math2 soft key to select the waveform to
Unload.
* On the DL1735E/DL1740E/DL1740EL, you can select from All, CH1 to CH4, Math1, and
Math2.
» On the DL1720E, you can select All, CH1, CH2, and Math1.
+ Pressing All will select all channels for unloading.

’_‘ A1l | CH1 CHZ CH3 CH4 Mathl HathZ
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12.5 Saving/Loading the Waveform Data

Explanation

Executing the Unload Operation
9.  Press the Unload Exec soft key. The unload operation is executed.

Trace ]
mioad Exes
A1l (Binary) I

l.

Data Type and Extension
e Binary

» The sampled data in the acquisition memory is saved in binary format.

+ The data that is saved can be loaded to display the waveform and compute
numeric data.

* A header file that is used when analyzing the waveform on a PC is automatically
created. The header file cannot be opened on the instrument. For details on the
header file format, see appendix 3.

» The extension is .WVF. The extension of the header file name is .HDR.

+ When saving waveform data in binary format, a header file is automatically created
with the extension .HDR. When the instrument is used to copy, delete, change the
names of, or change the file attribute of waveform data files (files with .WVF
extension), the header files are automatically updated to reflect the changes. Do
not delete only the header file or only the waveform data file, as this may cause a
system malfunction.

e ASCI

» The units of the sampled data in the acquisition memory are converted per the
specified range and saved in ASCII format. The data can be used to analyze the
waveform on a PC.

+ The file cannot be loaded into the instrument.

» The extension is .CSV.

¢ Float

» The units of the sampled data in the acquisition memory are converted per the
specified range and saved in 32-bit floating format. The data can be used to
analyze the waveform on a PC.

» The order of the data is little-endian (Intel format).

» The file cannot be loaded into the instrument.

» The extension is .FLD.

Data Size

The following table shows the data size when the record length is set to 100 kW,
waveform data of CH1 to CH4 are saved, MATH1 and MATH2 are turned OFF, and
using history waveform 1 condition.

Data Type Extension Data Size (Bytes)

Binary WVF Approx. 850 K ((100 kW + 32) x four channels x the number of
history waveforms x 2 + 46 K)
.HDR Approx. 2 K (approx. 3 K when Math1 and Math2 are ON)
ASCII .CSV 4 to 5 M byte
Float .FLD Approx. 1.6 M (((100 kW + 32) x four channels) x the number of

history waveforms x 4)

IM 701730-01E
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12.5 Saving/Loading the Waveform Data

Waveforms to Be Saved

* You can save all the waveforms or the selected waveform from CH1 to CH4(2),
Math1, and Math2 (or CH1 CH2, and -Math1 on the DL1720E).

» The setup data including vertical axis, horizontal axis, and trigger of the waveform to
be saved is also saved.

» For waveforms that are loaded using the history memory function, you can select
whether to save all of the history waveforms or save just the current displayed
waveform on the screen. You can also save only the results obtained by searching
the history waveforms. For a description of searching the history waveforms, see
section 10.2 or 10.3.

» For a description of snapshot waveforms, see section 12.7.

Range of Waveform to Be Saved

You can select the range (area) of a waveform to be saved. Only the data that has been

saved by selecting Binary in the aforementioned section “Data Type and Extension” can

be loaded into the instrument.

* Main:  The range of the normal (Main) waveform. It is the range defined by the
display record length (range displayed on the screen).

. Z1: The range of zoom waveform Z1.

. Z2: The range of zoom waveform Z2.

« Z1&Z2: The range of zoom waveforms Z1 and Z2.

Data Compression
* You can select whether to P-P compress the waveform data before saving.
» Power spectrum computation data cannot use P-P compression.

Storage Medium and Directory
Storage media which saving and loading are possible are displayed on the File List
window. Display Examples of Storage Media
¢ Floppy Disk
FD: Floppy disk
PC Card: PC card
NetWork: Network drive (when the Ethernet interface option is installed)
USB: USB storage

Auto Naming

When Auto Naming is turned ON, files with a four digit number from 0000 to 2399 (0000
to 1199 for binary format) are automatically created when saving the data. You can
specify a common name (up to ten characters, specified through Filename) that is placed
before the number.

File Name and Comment

» A file name must be assigned. Comments are optional.

» You cannot save to a file name that already exists in the same directory (overwriting
not allowed).

Number and types of characters that can be used

Item Number of Characters Characters That Can Be Used
File name 1 to 14 characters 0to9,At0Z,%, _, (,), -
Comment 0 to 25 characters All characters (including spaces)

Specifying the File to Be Displayed on the File List Window
Specify the type of files to be displayed.
e =« WVF/x.CSV/x.FLD
Displays only the files that have the same file format as the file being saved.
LI

Displays all the files in the directory.

12-18
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12.5 Saving/Loading the Waveform Data

Properties
Displays information about the selected file including the name, extension, the file size,
the date the file was saved, the attribute, and the comment.

Unload

When waveform data is loaded and displayed, newly acquired data are not displayed
even when waveform acquisition is started. To display the newly acquired waveforms,
you must unload the data that has been loaded into the respective channel.

Note

» An error occurs if a key other than the Abort key is pressed while saving or loading a file.

+ Saving and loading is not possible while waveform acquisition is in progress.

+ If you change the extension of the data saved (on a PC, for example), the file can no longer
be loaded.

» Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by the instrument using your PC.

» Up to forty-two characters can be displayed in the path.

» File names are not case-sensitive. Comments are case-sensitive. In addition, the following file
names cannot be used due to limitations of MS-DOS.
AAUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9

» The waveform data loaded from a file overwrites the waveform data in the acquisition
memory. Once the memory is overwritten, the old data cannot be recovered. It is
recommended that the current waveform data be saved before loading data from a file.

» Loaded waveforms are cleared only when Unload, Initialize, or Auto Setup is executed or
when the waveform acquisition condition is changed.

+ If the total number of files and directories exceeds 2500 in a single directory, the file list is no
longer displayed.

» This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.

» Files with the extension .WVF and .HDR are saved as file pairs. If you specify “...” for the files
to be displayed (Filter) on the File List and manipulate individual files (Delete, Rename, or
Copy), the files can no longer be loaded.

Data Format When Storing Multiple Records
When multiple records are stored (in history memory, for example), the following data
format is used.
ASCII format: CR+LF between records
<Header>

CH1’s measured data 1-1, CH2’s measured data 1-1, CH3’s measured data 1-1, [CR+LF] ]

CH1’s measured data 1-2, CH2’s measured data 1-2, CH3’s measured data 1-2, [CR+LF] R a1
ecor:

CH1’s measured data 1-m, CH2’s meaéured data 1-m, CH3’s measured data 1-m, [CR+LF]
[CR+LF] -
CH1’s measured data 2-1, CH2’s measured data 2-1, CH3’s measured data 2-1, [CR+LF] |
CH1’s measured data 2-2, CH2’s measured data 2-2, CH3’s measured data 2-2, [CR+LF]

Record 2

CH1’s measured data 2-n, CH2’s measured data 2-n, CH3’s measured data 2-n, [CR+LF] _|
[CR+LF]

Float format: data saved together by channel

Measured data of CH1, record 1
Measured data of CH1, record 2

Measured data of CH1, record N
Measured data of CH2, record 1
Measured data of CH2, record 2

Measured data of CH2, record N

IM 701730-01E
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12.6 Saving/Loading Settings

VAN

CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the

access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure
@ SNAL HELP
FILE I MIEC |G MAT .- RESET SELECT
ENU—ZMENU IASE ( AcQ | START/STOP
(seTup [oispLay)(copy|mace save)o—
-maam
SEARCH O—TRIG’'D
CD)
o)

vsDIv TIME DIV
JCD)

—,

N —

Press FILE. The FILE menu appears.
Press the File Item soft key. The File ltem setting menu appears.

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

[FILE
=

[~
Save Load

File Itenl

Setup

Utility

3.  Press the Setup soft key.

FILE,

Javeform Snap Measure Image

=

[
Utility

Saving the Setup Data

Selecting the Save Destination Medium/Directory
4.  Press the Save soft key. The Save menu appears.

FILE,

File Item

7S Y
Save Load

setup

=
Utility
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12.6 Saving/Loading Settings

5. Press the File List soft key to display the File List window.
6. Use jog shuttle & SELECT to select the save destination medium (indicated by
brackets).

[_Save
[ FILE

- .\ File Manme
File List ave Exec
12-0000 (Setup)

File List,

Path = FD,
Space 585216 byte
File Mame, Size, Date, Attr,

[FD 1
[NetWork 1

Save,
FILE,

o File Nam N Filter
Property ave Exec|
12-6060 pe . SE E] L (Setup)

Selecting the Save Destination Directory

(Perform this operation when directories are present on the medium.)

7. Use jog shuttle & SELECT to select the save destination directory (indicated by <
>).
The selected medium/directory is displayed in “Path=......” located in the upper-left
of the File List window.
Select <..> to move to the parent directory.

Setting the File Name and Comment
8.  Press the File Name soft key. The File Name&Comment dialog box opens.

File List,

Path = FD,
Space 0 byte File Name & Comment
File Nane.

D 1 || auta Naning
[NetWork 1

Fite nane
O e —

Il
2l

Sauve
[ FILE

[~ File Nam [~ Filter
Property ave Exec]
12-6060 . SE’ ] LR (Setup)

9. Use jog shuttle & SELECT to set the auto naming function.
+ If you select ON, the auto naming function is enabled.
+ If you select OFF, the auto naming function is disabled.
10. Use jog shuttle & SELECT to call up the keyboard and set the file name or
comment.
» Enter the file name using up to fourteen characters.
» Enter comment using up to twenty-five characters.
11. Press ESC. The File Name&Comment dialog box closes.
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12.6 Saving/Loading Settings

Executing the Save

12. Press the Save Exec soft key. The data is saved to the directory indicated by
Path=...... At the same time, the Save Exec soft key changes to the Abort soft key.
While the data is being saved, the icon is displayed at the upper left corner of
the screen.

e T
|_Space 2147483647 byte
File Mame, Size, Date, Attr,
E:gtwurk } .
[aFile Nam [a Filter ‘ =
Property ave Exec]
12—003 e SET) %% | (setup) I
Aborting the Save
13. Press the Abort soft key. The save operation is aborted. At the same time, the

Abort soft key changes to the Save Exec soft key.

Specifying the File and Properties to Be Displayed on the File List Window

14.

15.
16.

17.

On the screen showing the File List window, press the Filter soft key to select the =
or = extension.

« If you select #.SET, only setup data files are displayed.

« If you select =.%, all the files in the directory are displayed.

Save;
FILE

[+ File Name [o Filter
Property ave Exec|
120002 Rl (Setup)

Turn the jog shuttle to select the files in the File List window.
Press the Property soft key. Information about the selected file is displayed.

H

Property,

[_Path = NetUork\Sof|| File Name @ 12-0001.SET
|_Space 2147483647 b|| File Size : 63222 byte

File Hame, Date-Time : 20040514 09:24
Attribute : R

J
|

[FD 1
[NetWork 1
<:88:ea:8Be:9e:-
12-0601 .35
12-0660 .5

[_Save
[ FILE

[aFile Nam & Filter
Property ave Exec|
12-0002 .SET] =.% (Setup)

Press ESC. The window showing the information closes.

—d
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12.6 Saving/Loading Settings

Loading the Setup Data

Select the setup data according to steps 1 to 3 on page 12-20.
4.  Press the Load soft key. The Load menu and the File List window appear.

[_FILE

File Ttem

o o o
Save Load Utility
Setup

Selecting the Load Source Medium/Directory
5.  The procedure is the same as steps 6 to 7 on page 12-21.

Selecting the File to Be Loaded
6.  Turn the jog shuttle to select a file.

Executing the Load Operation
7.  Press the Load Exec soft key. The selected file is read from the directory indicated

in Path=...... At the same time, the Load Exec soft key changes to the Abort soft
key.
File List
[_Path = NetWork\Joftuare
|_Space 2147483647 byte
File Name, Size, Date, Attr,
[FD 1
[Netlork 1
12-0601 .SET 63222 2004-65-14 09:24
12-0600 .SET 63222 2004-05/14 09:24
==
[a Filter
Property oad Exec|
e SET] .= || (setup)

Aborting the Load Operation
8.  Press the Abort soft key. The load operation is aborted. At the same time, the
Abort soft key changes to the Load Exec soft key.

Specifying the File and Properties to Be Displayed on the File List Window
9.  The procedure is the same as steps 14 to 16 on page 12-22.

IM 701730-01E
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12.6 Saving/Loading Settings

Explanation

Setup Data That Are Saved
The setup data existing at the time the store operation is executed can be saved.
However, setup data such as the date/time and communications settings are not saved.

Data Size

The size of the setup data is approximately 47 KB.

However, if GO/NO-GO determination is performed using zones (see section 10.9), 4 KB
of data is added for each registered zone.

Storage Medium and Directory
Storage media with which saving and loading are possible are displayed on the File List
window.
Display Examples of Storage Media
¢ Floppy Disk
FD: Floppy disk
PC Card: PC card
NetWork: Network drive (when the Ethernet interface option is installed)
USB: USB storage

Auto Naming

When Auto Naming is turned ON, files with a four digit number from 0000 to 2399 are
automatically created when saving the data. You can specify a common name (up to ten
characters, specified through Filename) that is placed before the number.

File Name and Comment

» A file name must be assigned. Comments are optional.

* You cannot save to a file name that already exists in the same directory (overwriting
not allowed).

Number and Types of Characters That Can Be Used

Item Number of Characters Characters That Can Be Used
File name 1 to 14 characters 0to9,AtoZ,%, _, (,), -
Comment 0 to 25 characters All characters (including spaces)
Extension

The .SET extension is automatically added to the file name.

Specifying the File to Be Displayed on the File List Window
Specify the type of files to be displayed.

*.SET: Displays only setup data files.

* % Displays all the files in the directory.

Properties
Displays information about the selected file including the name, extension, the file size,
the date the file was saved, the attribute, and the comment.
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12.6 Saving/Loading Settings

Note

An error occurs if a key other than the Abort key is pressed while saving or loading a file.
Saving and Loading is not possible while waveform acquisition is in progress. Press the
START/STOP key to stop the acquisition first.

The total number of files and directories that can be displayed in the File List is 2500. The
number of files and directories that can be displayed in as single directory is 2500. If the
number of items to be displayed exceeds this number, the file list randomly displays 2500 of
the directories and files.

If you change the extension of the file (using a PC, for example), the file can no longer be
loaded.

Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by the instrument using your PC.

Up to forty-two characters can be displayed in the path. If forty-two characters are exceeded,
“...” is displayed at the end of the characters.

File names are not case-sensitive. Comments are case-sensitive. In addition, the following file
names cannot be used due to limitations of MS-DOS.

AAUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9

If the setup data that is saved to a file are loaded, the settings of the menus and dialog boxes
are changed to the loaded information and cannot be undone. It is recommended that you
first save the current setup data and then load the setup data from a file.

Setup data such as the date/time and communications settings are not saved. Therefore,
loading setup data from a file will not change these settings.

This function cannot be used when using the FTP server function, FTP client function, the
network printer function, or the Web server function.

IM 701730-01E
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12.7 Saving/Loading the Snapshot Waveforms

A CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure
+ To exit the menu during operation, press ESC
8Haf HeLe located above the soft keys.
J @ O O  In the procedural explanation below, the term jog
: (ﬁll’wmgwe f:;fss nESET ssLscr shuttle & SE.LECT refers to the gperation of .
(srup Joisprar)(copy| mage save)o— selecting/setting items and entering values using
n the jog shuttle and SELECT and RESET keys.
D@ For details on this operation, see sections 4.1 and
o ACTIDN DELAY 4.2.
n Q @ @ » For a description of the operation using a USB
g U keyboard or a USB mouse, see section 4.3.

1. Press FILE. The FILE menu appears.
2.  Press the File ltem soft key. The File ltem setting menu appears.

[FILE

[ [ S
Save Load Utility

File Itenl

Setup

3.  Press the Snap soft key.

=]

FILE,

[~
Utility

Waveform | sSnap I Measure Image

Saving Snapshot Waveforms
Selecting the Save Destination Medium/Directory
4.  Press the Save soft key. The Save menu appears.

FILE,

File Item o Y [ rS
Save Load Unload Utility
snap

5.  The procedure is the same as steps 13 to 15 on page 12-14.

Setting the File Name and Comment
6.  The procedure is the same as steps 16 to 18 on page 12-14.
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12.7 Saving/Loading the Snapshot Waveforms

Executing the Save

7.  Press the Save Exec soft key. The data is saved to the directory indicated by
Path=...... At the same time, the Save Exec soft key changes to the Abort soft key.
While the data is being saved, the icon is displayed at the upper left corner of
the screen.

File List

[_Path = NetWork\Joftuare
|_Space 2147483647 byte
File Name, Size, Date, Attr,

[FD 1
[NetWork 1
12-0001 -8NP 38462 2004-05/14 10:16
12-0000 -SNP 38462 2004-05/14 10:16

qﬁi
2

—d

[aFile Name [a Filter
Property
12-0002 p< . SNP| ==

Aborting the Save
8.  Press the Abort soft key. The save operation is aborted. At the same time, the
Abort soft key changes to the Save Exec soft key.

ave Exec
(snap)

Specifying the File and Properties to Be Displayed on the File List Window
9.  The procedure is the same as steps 22 to 25 on page 12-15.

Loading Snapshot Waveforms
Select the snapshot waveform data according to steps 1 to 3 on page 12-26.
4.  Press the Load soft key. The Load menu and the File List window appear.

[FILE

File Ttem ~ re Y [a
Save Load Unload Utility

Snap

Selecting the Load Source Medium/Directory
5.  The procedure is the same as steps 14 to 15 on page 12-14.

Selecting the File to Be Loaded
6.  Turn the jog shuttle to select a file.

Selecting the Snapshot Waveform to Be Loaded
7.  Press the Destination soft key. Displays a menu used to select snapshot
waveforms.

Load,
FILE

estination Filter
Property nad Exec
Snapl pe . SNP| .= (Snap)

8.  Press one of the soft keys Snap1 to Snap4 to select the load destination of the
snapshot waveform.

C_Toad__]

FILE,

il Snapl SnapZ Snap3 Snapd
Jad Exec
(Snap)
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12.7 Saving/Loading the Snapshot Waveforms

Executing the Load Operation
9. Press the Load Exec soft key. The selected file is read from the directory indicated

in Path=...... At the same time, the Load Exec soft key changes to the Abort soft
key.
File List
Path = NetWork:Software
Space 2147483647 byte
File Name, Size, Date, Attr,
[FD 1 “
[NetWork 1
12-9001 .SNP 38462 2004-05-14 10:16 RA
12-0000 .SNP 38462 2004-05-14 10:16 RA

FIIF

estinationfa Filter
Property oad Exec]
Snapl pe . SNP| =.= (Snap)

Aborting the Load Operation
10. Press the Abort soft key. The load operation is aborted. At the same time, the
Abort soft key changes to the Load Exec soft key.

Specifying the File and Properties to Be Displayed on the File List Window
11.  The procedure is the same as steps 22 to 25 on page 12-15.

Clearing Waveforms
Select the snapshot waveform data according to steps 1 to 3 on page 12-26.
4.  Press the Unload soft key. The Unload menu is displayed.

[ FILE__|

File Ttem

o S (o
Save Load Unload Utility
Snap

5.  Press the Trace soft key. The Trace menu appears.

Unload,
FILE,

| o—(
pinload Exeq

Trace
a1l (Snap)
.

6. Press the All or Snap1 to Snap4 soft key to select the load destination to be
unloaded.

iminaa 1

Snap1l | Snapz | Snap3 | Snap4

7.  Press the Unload Exec soft key. The selected waveform is cleared.

nload Exel
(Snap)

2
5]
8
| 1
—0—

’

12-28 IM 701730-01E



12.7 Saving/Loading the Snapshot Waveforms

Explanation

You can take snapshots of the waveform and save the image to a file. You can also load
the snapshot waveform.

Data Size
Approximately 40 KB

Extension
The extension is .SNP.

The selection of the medium, directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List window, and properties are the
same as those for saving/loading normal waveform data. For the explanation and
procedure, see section 12.5.

Loading Snapshot Waveforms
Snapshot waveforms are loaded to the selected load destination from Snap1 to Snap4.

Clearing Waveforms
The loaded snapshot waveforms are cleared when Unload, Initialize, or Auto Setup is
executed.

Note
» An error occurs if a key other than the Abort key is pressed while saving or loading a file.
» This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.

IM 701730-01E
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12.8 Saving Automated Measurement Values of
Waveform Parameters

VAN

CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure

-

SNAT HELP
@ 6 O

FILE | MIEC |GONO-G(

TIME/DIV

O | &=

MATH
pHASE ACG START/STOP

RESET SELECT

D‘*TRB D

ENHANCED

AanN DELAY

SRS

|

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1. Press FILE. The FILE menu appears.
2.  Press the File ltem soft key. The File ltem setting menu appears.

File Item

Setup

FILE,

[a
Save Load

rS
Utility

3.  Press the Measure soft key to select data for automatic measurement.

Waveform

Snap | Measure I Image

]

[FILE
=

Utility

Selecting the Save Destination Medium/Directory

4.  Press the Save soft key. The Save menu appears.
File Iten o ._FILE
Save Utility
Heasure | |
5. The procedure is the same as steps 13 to 15 on page 12-14.

Setting the File Name and Comment
The procedure is the same as steps 16 to 18 on page 12-14.

6.
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12.8 Saving Automated Measurement Values of Waveform Parameters

Explanation

Executing the Save

7.  Press the Save Exec soft key. The data is saved to the directory indicated by
Path=...... At the same time, the Save Exec soft key changes to the Abort soft key.
While the data is being saved, the icon is displayed at the upper left corner of
the screen.

File List

[_Path = NetWork\Joftuare
|_Space 2147483647 byte
File Name, Size, Date, Attr,

[FD 1
[NetWork 1
12-0600 .csv

766 2004/05-14 13:48

—d

qﬁi
2

[aFile Nanme
12-6001

Filter

pe . CSY] ==

[a
Property

ave Exec
(Measure)

[

Aborting the Save

8.  Press the Abort soft key. The save operation is aborted. At the same time, the

Abort soft key changes to the Save Exec soft key.

Specifying the File and Properties to Be Displayed on the File List Window
9.  The procedure is the same as steps 22 to 25 on page 12-15.

The results of the automated measurement of waveform parameters can be saved to a
file in CSV format (.csv extension) to a floppy disk, PC card, or an external USB storage

device.

Data in CSV format are saved as comma-separated files. The CSV file is one of the
common data formats used to exchange data between spreadsheet and database

applications.

*

automated measurement of waveform parameters.

The data that is saved is the measured results of the parameters that are specified in the

Restrictions When Saving the Automated Measurement Values of Waveform

Parameters

When saving, the following restrictions apply.

» Up to [24000/the number of items that are turned ON] data points before the point at

which the save operation is executed are saved. However, the data points that are
saved are limited to those that are acquired after fixing T/div, V/div, and Measure

settings.

e Output Example

DL1740E:
JCH1 P-P*,
SV

Max, 3.708333E+02,

Min, 3.625000E+02,

Avg, 3.681818E+02,

Sdv, 2.678435E+00,

Cnt, 1.100000E+01,
,3.708333E+02,
,3.666667E+02,
,3.666667E+02,
,3.666667E+02,
,3.708333E+02,

“CH1 Max “,
v
1.833333E+02,
1.791667E+02,
1.821970E+02,
1.855674E+00,
1.100000E+01,
1.833333E+02,
1.791667E+02,
1.833333E+02,
1.791667E+02,
1.833333E+02,

“CH1 Avg “,
v
1.439439E+00,
9.124088E-01,
1.106889E+00,
1.885480E-01,
5.000000E+00,
1.439439E+00,
9.124088E-01,
9.507383E-01,
1.066977E+00,
1.164884E+00,

“CH2 P-P *,
W
1.133333E+01,
1.125000E+01,
1.129545E+01,
4.149413E-02,
1.100000E+01,
1.125000E+01,
1.133333E+01,
1.125000E+01,
1.125000E+01,
1.133333E+01,

“CH2 Max “
N
5.750000E+00
5.583333E+00
5.651515E+00
4.791330E-02
1.100000E+01
5.583333E+00
5.750000E+00
5.583333E+00
5.666667E+00
5.666667E+00

For a description of the automated measurement of waveform parameters, see

section 10.6.
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12.8 Saving Automated Measurement Values of Waveform Parameters

Data Size

The data size can be derived from the following equation.

Data size = the number of measurement parameters x 15 x the number of history
waveforms (bytes)

Extension
The extension is .CSV.

The selection of the medium, directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List window, and properties are the
same as those for saving/loading normal waveform data. For the explanation and
procedure, see section 12.5.

Note
» An error occurs if a key other than the Abort key is pressed while saving.
« This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.
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12.9 Saving Screen Image Data

& CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure
+ To exit the menu during operation, press ESC

SN HeLp located above the soft keys.
\@ O O * In the procedural explanation below, the term jog

shuttle & SELECT refers to the operation of
) selecting/setting items and entering values using
D@ P Stanc i o the jog shuttle and SELECT and RESET keys.
a(er2) For details on this operation, see sections 4.1 and
€D

vsDIv TIME /DIV
4.2.

L CD O O %@ « For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

1.  Press SHIFT+IMAGE SAVE (MENU). The IMAGE menu appears.

Selecting the Data Format
2.  Press the Format soft key. The Format menu appears.

THAGE,

[ Format Color Ja & [aFile Nam
Thunbna i Comment File List

BHP OFF 12-0051

3. Press the TIFF, BMP, Post Script, PNG, or JPEG soft key to select the data
format.

[ TIFF BHP
Thunbnail

THAGE,

S PNG JPEG Tile Nan

12-0052

Setting the Color Mode
(Selectable only when the data format is set to TIFF, BMP, PNG, or JPEG in step 3)
4.  Press the Color soft key. The Color menu appears.

[_THAGE,
[+ File Nam

r Format Color
Thunbnail

o
Conment File List
BHP

OFF 12-60651

5.  Press ON, ON (Reverse) (white background), ON (Gray) (grayscale), or OFF to
select the color mode.

[a Format OFF ON PN (Reverse)| DN(Gray)
Thunbnail
BHP
]

_THAGE
File Nam

12-6053

IM 701730-01E 12-33

eleq Buipeo] pue buines H



12.9 Saving Screen Image Data

Setting the Compression Method

(Selectable only when the data format is set to BMP in step 3 and the color mode is set
to “ON, ON (Reverse) or ON (Gray) in step 5)

6. Press the Compression soft key to select ON or OFF.

[_TNAGE,
Format Color Ja Onpression . [aFile Nam
Comment ']

[
Thumbnail File List

ON 12-0051

Entering Comments
7.  Press the Comment soft key. A keyboard used to enter values and strings
appears.
8.  Use jog shuttle & SELECT to set the comment.
Enter comment using up to twenty-five characters.

IMAGE,

[ Format Color [~ N (aFile Nan
Thumbnail Conment File List

BHP OFF 12-0051

- IHSERT

TAAGE__]

|| P || pn

CAPS

“ ) ||| ) |

9. Press ESC.

| = ||| o

Selecting the Storage Medium for Saving
10. Press the File List soft key. The save destination File List window appears.
11.  Use jog shuttle & SELECT to select the save destination medium (indicated by

brackets).
File List,
Path = MetWork~3of tware
Space 2147483647 byte

File Hame Size, Date Attr
]

[FD 1

[NetWork 1

12-6655 .BMP 38462 200405/14 14:12

12-0054 -BMP 308278 200405/14 14:12

12-08052 -BHP 38462 200405-14 14:11

12-0053 .BHP 30462 2004,05-14 14:11

12-0651 -BHP 30462 2004,05/14 14:11

12-0650 -BMP 38462 200405/14 13:48

12-0647 .BMP 38462 200405/14 13:42

12-0049 -BMP 38462 2004.05/14 13:42

12-0048 -BHP 38462 200405-14 13:42
v
| __TMAGE,

[ Format Color N N | File Nam
Thumbnail Connent File List
BHP OFF 12-6656

Selecting the Save Destination Directory

Perform this operation when directories are present on the medium.

12. Use jog shuttle & SELECT to select the save destination directory (indicated by <
>).
The selected medium/directory is displayed in “Path=......” located in the upper-left
of the File List window.
Select <..> to move to the parent directory.

13. Press ESC.
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12.9 Saving Screen Image Data

Explanation

Setting the File Name
14. Press the File Name soft key. The file name setup menu appears.

File Name,

auto Naning
File Nane

[a Format CoTor [a [a [aFile Nan
Thunbnail Comment File Lis{
BHP OFF 12-0657

15. Use jog shuttle & SELECT to set the auto naming function.
+ If you select ON, the auto naming function is enabled.
+ If you select OFF, the auto naming function is disabled.

16. Use jog shuttle & SELECT to call up the keyboard and set the file name.
Enter the file name using up to fourteen characters.

Executing/Aborting the Save

17. Press IMAGE SAVE. The screen image data is saved to the storage medium.
Pressing IMAGE SAVE again aborts the save operation.
While the data is being saved, the icon is displayed at the upper left corner of
the screen.

Note

Thumbnails of the saved screen image data can be displayed. For details, see the next
section.

The screen image data can be stored to a specified storage medium.

You can select a storage medium of floppy disk, PC card, external USB device, or
network drive (when the Ethernet interface option is installed). For details on saving data
to the network drive, see section 13.3.

Data Format and Extension
Data in the following formats can be saved to a specified storage medium. The extension
that is automatically attached and the data size (reference value) are indicated below.

Data Format Extension Data Size'

TIFF = TIF Approximately 40 KB (approximately 310 KB)?
BMP = BMP Approximately 40 KB (approximately 310 KB)?
Post Script = PS Approx. 80 KB

PNG = PNG Approximately 6 KB (approximately 14 KB)?
JPEG *JPG Approximately 400 KB (approximately 400 KB)?

1 When color is OFF.

2 The file size inside the parentheses is for the case when color is ON.

Color Mode

You can select the color mode only when the data format is set to TIFF, BMP, PNG, or
JPEG.

ON: Output using 256 colors.

ON(Reverse): Do not output the background of the screen in color.
ON(Gray): Output the data using a tint of sixteen gray levels.
OFF: Output in black and white.

Compress Mode
When the output format is set to BMP, the data can be output by compressing using
RLE. However, data is not compressed if the color is OFF.

IM 701730-01E
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12.9 Saving Screen Image Data

Comment

A comment of up to twenty-five characters can be added to the lower section of the
screen and saved. Comments are optional. All characters (including spaces) can be
used.

Save Destination
The available storage medium is displayed in the File List window.
* Floppy Disk
FD: Floppy disk
PC Card: PC card
NetWork: Network drive (when the Ethernet interface option is installed)
USB: USB storage

Floppy Disk/PC Card/External USB Storage
The handling of the floppy disk, PC card, and external USB storage device are described
in sections 12.2 and 12.3. For the formatting procedure, see section 12.4.

File Name
Number of Characters Characters That Can Be Used
1 to 14 characters 0to9,At0Z,%, _, (,)

Auto Naming

When Auto Naming is turned ON, files with a four digit number from 0000 to 2399 (0000
to 1249 for binary format) are automatically created when saving the data. You can
specify a common name (up to ten characters, specified through Filename) that is placed
before the number.

Reduced Image (Thumbnail) Data

If a screen image data file (a file with .TIF, .BMP, .PS, .PNG, or .JPG extension) is saved
to the directory selected using File List on the IMAGE SAVE menu, data separate from
the screen image data used for thumbnail display is created along with the screen image
data itself. The extension of thumbnail data varies depending on the data format of the
original screen image data as follows:

TIFF file:  .TTD

BMP file: .BTD

PS file: .PTD
PNG file: .NTD
JPEG file: .JTD

The data size is approximately 2 to 6 KB for all five file types.
For information about the thumbnail display, see the next section.

Note
« The maximum number of files that can be saved when auto naming is enabled is 2500.
« If the total number of files and directories exceed 2500 in a single directory, the file list is no
longer displayed.
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12.10 Thumbnails of the Saved Screen Image Data
can be Displayed

A CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure

 To exit the menu during operation, press ESC
located above the soft keys.

* In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Displaying Thumbnails from the IMAGE Menu
1.  Press SHIFT+IMAGE SAVE (MENU). The IMAGE menu appears.
2.  Press the Format soft key. The Format menu appears.

[_THAGE,
[+ File Nam

o
Conment File List

OFF 12-60651

Format Color Ja
BHP

Y
Thunbna i

3.  Press the TIFF, BMP, Post Script, PNG, or JPEG soft key to select the data
format of the screen image data whose thumbnail is to be displayed.

_IAACE,
File Nam

- TIFF BMP PS PNG JPEG
Thumbnai1

12-6052

Displaying the Thumbnails of the Specified Screen Image Data
4.  Press the File List soft key. The File List window appears.

File List
[_Path = NetWork\Sof tuare
|_Space 2147483647 byte
File Nane, Size, Date, Attr,
4]
[FD 1
[NetWork 1
12-0055 .BHP 38462 2004,05-14 14:12 R/
12-065¢ .BHP 308276 2004-05-14 14:12 RA
12-065Z -BHP 38462 2004.05/14 14:11 R
12-0653 -BHP 38462 2004.05/14 14:11 R
12-0051 -BMP 38462 2004.05/14 14:11 R/
12-0050 -BMP 38462 200405-14 13:48 R/U
12-0047 .BHP 38462 2004-05¢14 13:42 R/
12-0649 .BHP 38462 2004,05/14 13:42 R
12-0048 -BHP 38462 200405/14 13:4Z2 R/
|
| —_TNAGE,
[ Format Color  Ja o | File Ham
Thunbnail Connent File List
BHMP OFF 12-0056
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12.10 Thumbnails of the Saved Screen Image Data can be Displayed

5. Use jog shuttle & SELECT to select the screen image data file in the File List
window. The thumbnail of the selected screen image data file is displayed at the
upper right section of the File List window.

To clear the thumbnail, turn the jog shuttle.
P
— J‘LHL_TJLF — Thumbnails of selected files
Path = NetWork\Sof tuare
Space Z147483647 byte
File Name, Size, Date,
12-0055 _BMP 3ga62 2004.05.14 || [~=]_ | [~ |
12-0053 .BMP 38462 20040514
12-6651 .BMP 38462 2004-05-14 14:11 R
12-8652 .BMP 38462 2Z004,065-14 14:11 R/
12-0050 .BMP 38462 2004,05/14 13548 ll/lli . .
e ww e mesasive b Tumn the jog shuttle to select the file,
12-0048 .BHP 38462 2004,05/14 13:42 R then press the SELECT key.
12-0645 .BMP 38462 2004-05-14 11:16 R
12-6646 .BMP 38462 2664,065-14 11:16 R-U
12-0043 .BMP 38462 2004-05/14 10:17 R/HY
12-0044 .BMP 38462 2004-05-14 10:17 R-U
12-0042 .BMP 38462 2004-05-14 10:17 R-U
‘ THAGE,
Y Format Color & & |aFile Nam
Thunbnail Conment File List
BMP OFF 12-0058
Note

If the selected screen image data file does not have data (file) for thumbnail display, an error
message appears.

You can press the ESC key to clear the thumbnail, but in this case, the File List window is
also cleared. To clear only the thumbnail display, turn the jog shuttle.

Listing the Thumbnails of Specified Data Format

4.

5.

Press the File List soft key. The File List window appears.
Use jog shuttle & SELECT to select the directory containing the thumbnails you
wish to display.

File List,
Path = NetWork:Sof tuare
Space 2147483647 byte
File Name Size Date Attr
[FD 1 N
[NetWork 1
<image > 2004,05-14 15:22 .
Turn the jog shuttle to select
the directory containing the
file whose thumbnail you
wish to display, then press
the SELECT key.
T | __TMAGE,
[a Format Color o o | File Nam
Thunbnail Connent | File List |
BHP OFF 12-0000

Press ESC to close the File List window.

Press the Thumbnail soft key. The thumbnails of the screen image data having the
format specified in step 3 are displayed (4 thumbnails (2 x 2) in the waveform
display area).

Thumbnail

7

12-0003 . BAP_(Hono) 12-0001.BHP_(Fiono) File and color information

%L&“ﬂ ] are displayed
1010

nn

F:

ol il T el o o |

12-6002 BHP (HONO) 12-6600 .BMP (MOno

THAGE

" Fornat color o N T-File vam
Thunbnail Connent File List

BHP OFF 12-0004

12-38

IM 701730-01E



12.10 Thumbnails of the Saved Screen Image Data can be Displayed

8.  If there are more than five thumbnails, you can scroll the screen by turning the jog
shuttle. To scroll the files upward, turn the jog shuttle counter-clockwise. To scroll
the files downward, turn the jog shuttle clockwise. The files scroll two files at a time.

9. To clear the list of thumbnails, press ESC.

Displaying Thumbnails from the FILE Menu
1. Press FILE. The FILE menu appears.
2. Press the File ltem soft key. The File ltem menu appears.

[FILE

[ = =
Save Load Utility
Setup

File Itenl

3.  Press the Image soft key.

FILE
setup || waveform Snap Heasure Inage o
Utility

4.  Press the Format soft key. The Format menu appears.

[FILE

File Itef Format [o
Utitity

Image BMP

5.  Press the TIFF, BMP, Post Script, PNG, or JPEG soft key to select the thumbnail
format.

FILE__]
File rten TIFF BMP PS PNG JPEG
Utility
Inage
I 1 1 1 1

6.  Press the Utility soft key. The Utility menu and the File List window appear.

File Iten | Format |

-
Utility

Image BMP

7.  Press the Function soft key. The Function menu appears.
Utility,
FILE,

Function N Filter
All Set || Property Attr Delete
Delete <. BHF] >, Exec

8.  Press the Delete, Copy, Rename, or Make Dir soft key.
Set Function to an item other than Format. If Function is set to Format, the screen
image data files are not displayed.

et Reset|

[CUtitioy,
[ FILE

Delete Copy Renane Make Dir Format
Attr Delete
Exec
T — : 1
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12.10 Thumbnails of the Saved Screen Image Data can be Displayed

Explanation

9. Use jog shuttle & SELECT to select the screen image data file (file with .TIF,
.BMP, .PS, .PNG, or .JPG extensions) on the File List window.
The thumbnail of the selected screen image data file is displayed at the upper right
section of the File List window.
To clear the thumbnail, turn the jog shuttle.

— The thumbnail of the

.BHP
.BHP

File List
Path = NetWorksSof tuare i i i
B e portua selected file is displayed
File Name Size Date
IFD 1
Netork 1
<:96:be :8F scC > 2004,05/14 15:56
12-0006 .BHP 38462 2004,05/14 15:55
12-0005 .BHP 38462 2004,05/14 15:55 . . .
12-6004 “BHP 38462 20040514 15:22 Select a file with the jog shuttle,
12-0003 .BHP 38462 Z2004,05/14 15:21
12-0001 .BMP 38462 2004,05/14 15:20 then press SELECT.

38462 2004-05-14 15:20
38462 2004-05-14 15:19

[CUtiity,
FILE,

Note

Function
et Reset]
Delete

N Filter
All Set || Property Attr Delete
< . BHP] =. = Exec

+ If the selected screen image data file does not have data (file) for thumbnail display, an error
message appears.

* You can press ESC to clear the thumbnail, but in this case, the File List window is also
cleared. To clear only the thumbnail display, turn the jog shuttle.

Thumbnails of the screen image data that are saved on a storage medium can be

displayed.

Thumbnail Display from the IMAGE Menu

e Thumbnail Screen
Thumbnails are displayed for the screen image data files (files with .TIF, .BMP, .PS,
.PNG, and .JPG extensions) in the directory selected using File List in the IMAGE
menu. The data used to display thumbnails is separate from the screen image data,
but is created simultaneously when the screen image data is created. The extension
of thumbnail data varies depending on the data format of the original screen image
data as follows:

TIFF file:
BMP file:
PS file:
PNG file:
JPEG file:

.TTD
.BTD
.PTD
.NTD
JTD

The data size is approximately 2 to 6 KB for all formats.
e Thumbnail Items

The following three items are displayed.

» Thumbnail of the waveform area

» File name

» Color information

Mono:
Color:
Reverse:
Gray:

Color mode OFF (see page 12-35)
Color mode ON

Color mode ON (Reverse)

Color mode ON (Gray)
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12.10 Thumbnails of the Saved Screen Image Data can be Displayed

¢ Thumbnail Display Format
The number of files displayed on the thumbnail screen (the number of thumbnails
displayed in the waveform area) is 4. The display order is the same as the order for
displaying files in the File List window. In addition, the files are displayed from left to
right and top to bottom.

¢ Scrolling the Thumbnail Screen
If the number of thumbnails exceeds the maximum number of thumbnails that can be
displayed (4), the thumbnail screen can be scrolled one row (two thumbnails) at a
time. To scroll the files upward, turn the jog shuttle counter-clockwise. To scroll the
files downward, turn the jog shuttle clockwise.

e Thumbnails on the File List
When you select a screen image data file on the File List, the thumbnail of the screen
image data is displayed at the upper right section of the File List. The file name is not
displayed on the thumbnail screen on the File List.

Displaying Thumbnails from the FILE Menu

When you select a screen image data file on the File List, the thumbnail of the screen
image data is displayed at the upper right section of the File List. The file name is not
displayed on the thumbnail screen on the File List.

Note

The screen image data and thumbnail data are saved in pairs of files. For example, if you set
the data format to BMP, the following two types of files are saved.

» 0000.BMP (screen image data)

* 0000.BTD (thumbnail data)

If you specify “...” for the files to be displayed (Filter) on the File List and manipulate individual
files (Delete, Rename, or Copy), the thumbnail display function can no longer be used.

IM 701730-01E
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12.11 Changing the File Attributes and Deleting Files

A CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure
+ To exit the menu during operation, press ESC
8Haf HeLe located above the soft keys.
J @ O O  In the procedural explanation below, the term jog
Cﬁ,ﬁ:ﬂgwe f:lfss nsssr SELECT Shuttlle & SE.LE(.:T refers to the .operation of .
(srup Joisprar)(copy| mage save)o— selecting/setting items and entering values using
n the jog shuttle and SELECT and RESET keys.
D@ For details on this operation, see sections 4.1 and
o ACTIDN DELAY 4.2.
n Q @ @ » For a description of the operation using a USB
g U keyboard or a USB mouse, see section 4.3.

1. Press FILE. The FILE menu appears.
2.  Press the Utility soft key. The Utility menu and the File List window appear.

[— |

File Ttem | Data Tuype [a [a [ [~
Save Load Unload Utility
Uaveforn Binary

Selecting the Medium and Directory
3.  The procedure is the same as steps 14 to 15 on page 12-14.

Changing the File Attribute

4. Turn the jog shuttle to select a file.

5. Press the Attr soft key. The attribute of the selected file changes.
To delete a file, change the file attribute to R/W (read/write)

File List,
Path = MetWork\Softuare
Space 2147483647 byte
File Hame, Size Date Attr
a
[FD 1
[NetWork 1
<:88:ea:Be:%e:> 2004,/05/10 14:42
12-0001 -WUF 68126 2004,05/13 19:39
12-0000 -WUF 68126 2004-05,13 19:38

v

[ i
_FILE,

Attr Delete
Exec

Function
et Reset]
Delete

| FlltEI‘
All Set || Property
MUF L
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12.11 Changing the File Attributes and Deleting Files

Deleting Files

6.

7.

8.
9.

Press the Function soft key. The Function menu appears.
[Otility
FILE

Function | m=——— [ Filter
set/Reset](] a1l Set || Property Attr Delete
Delete pe . WUF] == Exec

Press the Delete soft key.

Utility
FILE,

Delete Copy Rename | Make Dir | Format |———
Attr Delete
Exec
A fe—

Selecting/Resetting the File to Be Deleted One at a Time

Turn the jog shuttle to select a file.
Press the Set/Reset soft key. An asterisk (*) is displayed to the left of the selected
file to indicate that it will be deleted. Pressing the Set/Reset soft key again
removes the asterisk () to the left of the selected file.

Proceed to step 11.

File List

[_Path = NetWork\Sof tuare
Space 2147483647 buyte

File Name, Size, Date, Attr
[FD 1
[NetWork 1
<:88:ea:Be:de:> 2004,05/10 14:42 .
* 12-0001 WUF 68126 2004,/05/13 19:39 The files to be deleted
12-0000 _HUF 68126 2004,05/13 19:38
]
[ ‘ UTility

FILE,

— Filter
All Set || Property attr Delete
b UUF] =.= Exec

Function

Delete

FEt/ResEtl

* Selecting/Resetting the Files to Be Deleted at Once

8.
9.

10.

Turn the jog shuttle to select a file, directory, or medium.

Press the All Set soft key. Asterisks (+) are displayed to the left of every file in the
directory containing the selected file or directory to indicate that they will be
deleted. At the same time, the All Set soft key changes to the All Reset soft key.

File List

[_Path = NetWork\softuare
|_Space 2147483647 byte

File Nane, Size, Date, Attr,

[FD 1
[NetWork 1
= <:BB:ea:Be:9%e:->
= 12-0001 -WUF
* 12-6000 WUF

2004,065/10 14:42
68126 2004-05/13 19:39
68126 2004,05-13 19:38

| [Utitiey,
[ FILE

Function
et Rese All Set Delete
Delete Exec

Press the All Reset soft key. Asterisks (*) are removed from the left of every file in
the directory containing the selected file or directory to indicate that they will not be
deleted. At the same time, the All Reset soft key changes to the All Set soft key.

Filter
‘roperty Attr

b WUF] .=

] |
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12.11 Changing the File Attributes and Deleting Files

Executing the Deletion
11. Press the Delete Exec soft key. All files with asterisks () are deleted.

Function [ Filter
et Reset||] all Set || Property Attr Delete
Delete pe . WUF] == Exec

Specifying the File and Properties to Be Displayed on the File List Window
9.  The procedure is the same as steps 22 to 25 on page 12-15.

Explanation
Selecting the Storage Medium and Directory
Media to and from which saving and loading are possible are displayed on the File List

window.
* Display Examples of Storage Media
FD: Floppy disk

PC Card: PC card
NetWork: Network drive (when the Ethernet interface option is installed)
USB: USB storage

Selecting the File Attribute (Excluding Net Drive)

Select the file attribute of each file from the following.

* R/W: Read and write possible.

*« R: Read only. Cannot write to the file or delete the file.

Selecting the Files to Be Deleted
You can delete all files that have an asterisk to the left of the file name. There are two
methods in selecting the files to be deleted.
* Selecting the files one at a time

Press the Set/Reset soft key to place asterisks to the left of the files one at a time.
¢ Selecting all files at once

Places an asterisk to the left of all the file names using the All Set soft key.

Selecting a file or directory and pressing the All Set soft key places an asterisk on every
file in the directory containing the selected file or directory.

Specifying the File to Be Displayed on the File List Window

Specify the type of files to be displayed.

« =.Extension: Displays only the data file that was selected in the File ltem setup
menu and the data type menu.

LI N Displays all the files in the medium.

Properties
Displays information about the selected file including the name, extension, the file size,
the date the file was saved, the attribute, and the comment.
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12.11 Changing the File Attributes and Deleting Files

Note

. Files cannot be deleted while the waveform acquisition is in progress.

» Data that are deleted cannot be recovered. Be sure you erase the correct files.

* You can not delete directories if there are files in them.

+ If an error occurs while deleting multiple files, the files after the error occurrence are not
deleted.

* You cannot change a directory attribute.

» This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.
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12.12 Copying Files

A CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure
+ To exit the menu during operation, press ESC
SNy Hep located above the soft keys.
; O O  In the procedural explanation below, the term jog
(F:LEENJ/M:M ENUG M:; ) nssn SELECT shuttle & SELECT refers to the operation of
(serup JoispLav)(copy| mace save)on—(sHiFT) selecting/setting items and entering values using

HORIZONTAL ) m R
TG the jog shuttle and SELECT and RESET keys

- .
D% For details on this operation, see sections 4.1 and

vsDIv TIME DIV

D@ ACTIDN DELAY. 42
LIED O @ @ « For a description of the operation using a USB

g U keyboard or a USB mouse, see section 4.3.

Press FILE. The FILE menu appears.
Press the Utility soft key. The Utility menu and the File List window appear.

N —

—rar—1
File Ttem | Data Tuype [a [a [ [~

Save Load Unload Utility
Uaveforn Binary

3.  Press the Function soft key. The Function menu appears.

UEiTity,
FILE

Function [ Filter
set Reset](] ALl Set || Property Attr Delete
Delete pe . WUF] =.= Exec

Press the Copy soft key.

>

Utility
FILE,

Delete copy Rename | Make Dir | Format
Attr Delete
I Exec
i

Selecting the Copy Source
¢ Selecting the Medium and Directory of the Copy Source
5. The procedure is the same as steps 13 to 15 on page 12-14.
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12.12 Copying Files

* Selecting/Resetting the Copy Source Files One at a Time

6.
7.

Turn the jog shuttle to select a file.
Press the Set/Reset soft key. An asterisk (*) is displayed to the left of the selected
file to indicate that it will be copied.
Pressing the Set/Reset soft key again removes the asterisk (+) from the left of the
selected file. The file will not be copied.

Proceed to step 11.

File List
[_Path = NetWork\Softuare
|_Space 2147483647 byte

File Nane, Size, Date, Attr,
4]
[FD 1
[NetWork 1
<:88:ea:Be:9e:> 2004/05/10 14:42
* 12-6001 WUF 68126 2004,05/13 19:39
12-0600 WUF 68126 20040513 19:38 cOpy source flle

[Otiiity_]
[ FILE

r Filter o
All Set || Property Attr Dest Dir
b WUF] .=

t

Function
et Reset|
copy

* Selecting/Resetting the Copy Source Files at Once

8.
9.

10.

Turn the jog shuttle to select a file, directory, or medium.

Press the All Set soft key. Asterisks (+) are displayed to the left of every file in the
directory containing the selected file or directory to indicate that they will be copied.
At the same time, the All Set soft key changes to the All Reset soft key.

Press the All Reset soft key. Asterisks (x) are cleared from the left of every file in
the directory containing the selected file or directory to indicate that they will not be
copied. At the same time, the All Reset soft key changes to the All Set soft key.

File List
[_Path = NetWork\Sof tuare
Space 2147483647 byte

File Nane, Size, Date, Attr,
4]
[FD 1
[NetWork 1
<:88:ea:Be:%e:> 200405/10 14:42
* 12-6001 WUF 68126 20040513 19:39
* 12-6600 -WUF 68126 2004,05-/13 19:38

| All Set

Utitity,
FILE

Filter N
‘roperty Attr Dest Dir
pe . UUF] >, =

Function
et Resel
Copy
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12.12 Copying Files

Selecting the Copy Destination

11. Press the Dest Dir soft key. The Copy menu and the copy destination File List
window appears.

Function B Filter [~
et /Reset|(] All Set || Property Attr Dest Dir
Copy e U] ==
[ File List
Path = Netlork
[Path = NetUo| Space 2147483647 byte
|_Space 214748  File Nanme Size Date Attr, |
File Hame, la
[FD 1
[FD [NetUork 1
[Netuork <Sof tuare >
<:8B8:ea:Be
* 12-6061
12-0660
v
I || Coj
COtility,
[_FILE,
Function [a Filter
et /Reset||] all Set || Property Attr opy Exec|
Copy fe - WUF] =%

¢ Selecting the Medium and Directory of the Copy Destination
12. The procedure is the same as steps 13 to 15 on page 12-14.

e Executing the Copy
13. Press the Copy Exec soft key. All the copy source files with asterisks are copied.

Function [a Filter
et Reset||] all Set || Property Attr opy Exec]
Copy 00 ~ .~

* Specifying the File to Be Displayed in the File List Window and Viewing File
Properties

14. The procedure is the same as steps 22 to 25 on page 12-15.
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12.12 Copying Files

Explanation

Selecting the Copy Source Files
You can copy all files that have an asterisk to the left of the file name. There are two
ways to select the files to be copied.

Note

Selecting the files one at a time

Press the Set/Reset soft key to place asterisks to the left of the files one at a time.
Selecting all files at once

Places an asterisk to the left of all the file names using the All Set soft key.

If you select a file and press the All Set soft key, asterisks are placed on all the files in
the current directory.

Specifying the File to Be Displayed on the File List Window

Specify the type of files to be displayed.

x.extension:

Displays only the data file that was selected in the File ltem setup menu and the data
type menu.

&k

Displays all the files in the medium.

Properties
Displays information about the selected file including the name, extension, the file
size, the date the file was saved, the attribute, and the comment.

Reduce Image Display on the File List

When you select a screen image data file on the File List, the reduced image of the
screen image is displayed at the upper right section of the File List. Reduced images
are displayed only for screen image data. Reduced images for waveform data and
setup data are not displayed. In addition, reduce images do not display the file name
and color information.

» Files cannot be copied while the waveform acquisition is in progress.

« If an error occurs while copying multiple files, the files after the error occurrence are not
copied.

* You cannot change a directory attribute.

+ You cannot copy files if files with the same file name exist at the copy destination.

* You cannot copy the same files to another directory after copying the files. Select the files to
be copied again and copy them.

» This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.
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12.13 Changing the Directory or File Name of the
Storage Medium and Creating Directories

VAN

Caution

Do not remove the storage medium (disk) or turn OFF the power when the
access indicator or icon of the storage medium is blinking. Doing so can
damage the storage medium or destroy the data on the medium.

Procedure

+ To exit the menu during operation, press ESC

-

SNAT HELP
@ 6’ O

FILE | MIEC |GONO-GO| MATH
Y

RESET

pHASE ACG START/STOP

SELECT

located above the soft keys.

* In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using

Y the jog shuttle and SELECT and RESET keys.
ENHANCED For details on this operation, see sections 4.1 and
@ vsDIV TIME 7DIV ACTION DELAY 4 ) 2 )
Q @ + For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

|

1. Press FILE. The FILE menu appears.
2.  Press the Utility soft key. The Utility menu and the File List window appear.
W' Data Type B [+~ |‘ wf”j‘
Save Load Unload Utility
Uaveforn Binary
3.  Press the Function soft key. The Function menu appears.

Utility
[ FILE

Delete
Exec

Filter

e . UUF] ==

[«
All Set || Property

Function
et Reset]
Delete

Renaming a Directory or File
4.  Press the Rename soft key.

LE,

Selecting the Medium and Directory
5.  The procedure is the same as steps 13 to 15 on page 12-14.

IE

Utility
FILE,

Delete
Exec

Format

Attr

Changing the File Attribute
6.  The procedure is the same as steps 4 to 5 on page 12-42.
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12.13 Changing the Directory or File Name of the Storage Medium and Creating Directories

Renaming a Storage Medium Directory or File (Excluding Net Drive)

7. Turn the jog shuttle to select a directory name or file name.

8.  Press the File Name soft key. A keyboard appears. The name of the selected
directory or file is displayed in the entry box of the keyboard.

[Cotiiity_]
FILE,
Function| fa [& Filter
File Name Property Attr
Rename e UUF] .
File List,
Path = NetWork\3of tuare
Space 2147483647 byte
File Name 1
==
[FD 1 12-6001 . WF |
[NetWork 1
<:88:ea:Be:%:> = INSERT
12-0001 Wy -
12-0000 Wy
v
Ttiiity
FILE,

9.  Record the directory and file name by following the procedure in section 4.2.

Specifying the File and Properties to Be Displayed on the File List Window
10. The procedure is the same as steps 22 to 25 on page 12-15.

Creating a Directory
Display the Function menu according to steps 1 to 3 on page 12-50.
4.  Press the Make Dir soft key.

[Utitiey,
[ FILE

Ielete Copy Renane Make Dir Format -
Attr Delete
Exec
1] I « 1

Selecting the Medium and Directory
5.  The procedure is the same as steps 13 to 15 on page 12-14.

Creating a Directory
6.  Press the Dir Name soft key. A keyboard appears.
7. Record the directory and file name by following the procedure in section 4.2.

Function| fa [o Filter
Dir Nawme Property attr
Hake Dir . WUF] .=

File List
[_Path = NetWork\Sof tuare
|_Space 2147483647 byte
File Nane,

Utiiity,
FILE,

]

[FD 1 |
INetiork 1

<:88:ea:80:9% 1> m tioeRT
12-0001 W ST
12-0000 “u|JEEC 1Y

[Utitiey,
[ FILE

ENT
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12.13 Changing the Directory or File Name of the Storage Medium and Creating Directories

Explanation

Specifying the File and Properties to Be Displayed on the File List Window
8.  The procedure is the same as steps 22 to 25 on page 12-15.

Selecting the Storage Medium and Directory
Media to and from which saving and loading are possible are displayed on the File List
window.
* Display Examples of Storage Media
FD: Floppy disk
PC Card: PC card
NetWork: Network drive (when the Ethernet interface option is installed)
USB: USB storage

Selecting the File Attribute

Select the file attribute of each file from the following.

*+ R/W: Read and write possible.

« R Read only. Cannot write to the file or delete the file.

Renaming a Directory or File
* Number and Types of Characters That Can Be Used

Item Number of Characters Characters That Can Be Used

File name 1 to 14 characters 0to9,At0Z,%, _, (,), -

However, a directory name that starts with “FD” (NDOOO for example) is not allowed.

Creating a Directory
You can create a new directory on the storage medium. See above for the assignment of
the directory name when creating a new directory.

Specifying the File to Be Displayed on the File List Window

Specify the type of files to be displayed.

e :x.extension:
Displays only the data file that was selected in the File ltem setup menu and the data
type menu.

® ok %k

Displays all the files in the medium.

Properties
Displays information about the selected file including the name, extension, the file size,
the date the file was saved, the attribute, and the comment.

Reduce Image Display on the File List

When you select a screen image data file on the File List, the reduced image of the
screen image is displayed at the upper right section of the File List. Reduced images are
displayed only for screen image data. Reduced images for waveform data and setup
data are not displayed. In addition, reduced images do not display the file name and
color information.
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12.13 Changing the Directory or File Name of the Storage Medium and Creating Directories

Note

You cannot rename a directory/file or create a new directory while the waveform acquisition
is in progress (START/STOP indicator is ON).
You cannot change a directory attribute.
If a file with the same name already exists in the same directory, the file cannot be renamed.
If a directory with the same name already exists in the same directory, the directory cannot be
created.
This function cannot be used when using the FTP server function, FTP client function, the
LPR client function, or the Web server function.
Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by the instrument using your PC.

IM 701730-01E
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Chapter 13 Ethernet Communications (Optional)

13.1 Connecting the Instrument to the Network

Ethernet Interface Specifications

A 100BASE-TX port is provided on the rear panel of the instrument.

Iltem Description

Number of communication ports 1

Electrical and mechanical specifications Conforms to IEEE802.3

Transmission system Ethernet (100BASE-TX/10BASE-T)

Transmission rate 100 Mbps max.

Communication protocol TCP/IP

Supported services FTP server, FTP client (network drive), LPR client

(network printer), SMTP client (mail transmission),
Web server, DHCP, DNS, SNTP, and WebDAV
Connector type RJ-45 connector

ETHERNET
100BASE-TX

LINK ,DEEL ACT

[/

ETHERNET 100BASE-TX port

) % LINK LED ACT LED
g 2/ lluminates when the link  llluminates when packet
\i.,l‘ W between the portonthe  transmission is normal.
Rylta instrument and the
'I Ig:l o \\§\ connected device is
2~ i
RJ-45 modular jack — |\ BN established and

communication is mutually
possible.

7
e
3

Items Necessary for Connection

Cable

Be sure to use one the following cables for connection.

» UTP (Unshielded Twisted-Pair) cable (category 5 or better)
» STP (Shielded Twisted-Pair) cable (category 5 or better)

IM 701730-01E
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13.1 Connecting the Instrument to the Network

Connection Procedure

When Connecting to a Network PC or Workstation

1. Turn OFF the power switch and main power switch to the instrument (see section
3.3).

2.  Connect one end of the UTP (or STP) cable to the ETHERNET 100BASE-TX
terminal on the rear panel.

3.  Connect the other end of the UTP (or STP) cable to a hub or router.

4. Turn ON the power switch and main power switch to the instrument (see section
3.3).

Hub or router that supports 100BASE-TX

/ \
0/ O\
\ UTP cable or /
STP cable
(straight cable)
— ===,
DL1700E PC or workstation

When Making a One-to-One Connection to the PC or Workstation

1. Turn OFF the power switch and main power switch to the instrument (see section
3.3), and turn OFF the PC or workstation.

2. Connect one end of the UTP (or STP) cable to the ETHERNET 100BASE-TX terminal
on the rear panel.

3. Connect the other end of the UTP (or STP) cable to a hub or router.

. Likewise, connect the PC or workstation to a hub or router.

5. Turn ON the power switch and main power switch to the instrument (see section 3.3).

N

Hub or router that supports 100BASE-TX

\ UTP cable or /

STP cable
(straight cable)

— ===,

DL1700E PC or workstation

Note
»  When connecting the PC or workstation one-to-one, a NIC (a 10BASE-T/100BASE-TX
autoswitching card) is required for the PC or workstation.
»  When using a UTP cable or STP cable (straight cable), be sure to use a category 5 or better
cable.
» Avoid connecting the PC or workstation directly to the instrument without going through the
hub or router. Operations are not guaranteed for communications using direct connection.
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13.2 Setting Up t

Procedure

he TCP/IP

SNAT HELP
@ 6 O

>

(_SeTUP IDISPLAY) COPY|
m

z%

vsDIv TIME/DIV

ko Q

SELECT
pHASE Aca START/STOP

IZI TRIG'D

a
@ ENHANCED

AanN DELAV

SRS

|

Entering the TCP/IP Setup Menu
1.  Press the MISC key. The MISC menu appears.
2.  Press the Network soft key. The Network menu appears.

 To exit the menu during operation, press ESC
located above the soft keys.

* In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

HISC,

rS
alibratio

[ - Y
Renote Netuork ||| Susten
Control Conf ig

Uerview Next
1.2y

3.  Press the TCP/IP Setup soft key. The TCP/IP Setup dialog box opens.

Netunrk

& N [x = o &
TCP/IP User Mail Net Drive | Net Print ] Others Comnect
setup account | Setup | Setup setup Log List]

Turning DHCP ON and OFF
4.  Use jog shuttle & SELECT to set DHCP to ON or OFF.
» If you select OFF, proceed to step 5.

+ If you set DHCP to ON, you do not have to set the IP address, subnet mask, default

gateway below. If you select DNS, proceed to step 8. If DNS is not set, check the network

cable connection and power-cycle the instrument. The IP address, subnet mask, and

default gateway are automatically configured.

TCP/IP Setup

DHCP

orce
IP Address 9. 9. 9.9

Net Hask
Gate Way

NS OFF,

IM 701730-01E
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13.2 Setting Up the TCP/IP

Setting the IP Address

If DHCP was set to OFF in step 4, set the IP address.

5. Use jog shuttle & SELECT to set the IP Address. Enter using values in the range
of 0 to 255.

Setting the Subnet Mask

If DHCP was set to OFF in step 4, set the subnet mask.

6. Use jog shuttle & SELECT to set the Net Mask. Enter using values in the range of
0 to 255.

Setting the Default Gateway

If DHCP was set to OFF in step 4, set the default gateway.

7. Use jog shuttle & SELECT to set Gate Way. Enter using values in the range of 0
to 255.

TCP/IP Setup,

e
1P pddress  [9.[9.[9.[ 8- DHCP IP address (when DHCP is OFF)
Met Mask  P59.255.55.( 8- Subnet mask (when DHCP is OFF)

Gateway  [d[ 48[4 Default gateway (when DHCP is OFF)
s

Setting DNS
8. Use jog shuttle & SELECT to set DNS to ON, OFF, or AUTO".
* AUTO can be selected only when DHCP is ON.
+ When DNS is set to AUTO, the domain name and DNS server name are automatically
configured by power-cycling the instrument.
+ If DNS is set to ON, set the domain name, DNS server name, and domain suffix.
» |f DNS is set to OFF, check the network cable connection and power-cycle the instrument.

e Setting the Domain Name
If DNS was set to ON in step 8, set the domain name.
9. Use jog shuttle & SELECT to enter the domain name.

e Setting the DNS Server Address

If DNS was set to ON in step 8, set the DNS server address.

10. Use jog shuttle & SELECT to set DNS Server1 (primary DNS server). Enter using
values in the range of 0 to 255.

11. Likewise, set the secondary DNS server in DNS Server2.

¢ Setting the Domain Suffix

If DNS was set to ON in step 8, set the domain suffix.

12. Use jog shuttle & SELECT to enter Domain Suffix1 (primary domain suffix).
13. Likewise, set the secondary domain suffix in Domain Suffix2.

s [} DNS
Domain Name [ H—Domain name (when DNS is ON)
s Servert [9.[0.[9.[ 8 Primary domain suffix (when DNS is ON)

NS Serverz [ Q. @[ @§[ 00— |

Tomain Suff ixi[

— Secondary domain suffix (when DNS is ON)
1N

y —Primary DNS server (when DNS is ON)
™~Secondary DNS server (when DNS is ON)

Tonain Suff ix2[

Turning the Power Supply ON and OFF

14. To apply the new settings, the instrument must be power cycled. After all the
settings are complete, turn the power switch to the instrument OFF, then back ON
again.

13-4
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13.2 Setting Up the TCP/IP

Explanation

The following TCP/IP settings must be entered to use the Ethernet communications
functions on the instrument.

IP address

Subnet mask

Default gateway

IP Address (Internet Protocol Address)

You can assign an IP address to the instrument. The default setting is 0.0.0.0.

The IP address is an ID that is assigned to each device on an IP network such as the
internet or an intranet. The address is a 32-bit value expressed using four octets (each 0
to 255), each separated by a period as in 192.168.111.24.

Obtain an IP address from your network administrator. The setting is automatically
configured in environments using DHCP.

Subnet Mask

You can set the mask value used when determining the subnet network address from
the IP address. The default setting is 255.255.255.0.

Huge TCP/IP networks such as the Internet are often divided up into smaller networks
called sub networks. The subnet mask is a 32 bit value that specifies the number of bits
of the IP address used to identify the network address. The portion other than the
network address is the host address that identifies individual computers on the network.
Consult your network administrator for the subnet mask value. You may not need to set
the value. The setting is automatically configured in environments using DHCP.

Default Gateway

You can set the IP address of the gateway (default gateway) used to communicate with
other networks. The default setting is 0.0.0.0.

The default gateway has control functions that handle protocol exchanges when
communicating with multiple networks, so that data transmission is carried out smoothly.
Consult your network administrator for the default gateway value. You may not need to
set the value. The setting is automatically configured in environments using DHCP.

DHCP (Dynamic Host Configuration Protocol)

DCHP is a protocol that allocates setup information that is needed temporarily by PCs
connecting to the network. When DHCP is turned ON, the following settings are
automatically assigned.

IP address

Subnet mask

Default gateway

DNS

To use DHCP, the network must have a DHCP server. Consult your network
administrator to see if DHCP can be used.

When DHCP is turned ON, different settings may be assigned each time the power is
turned ON. When using the FTP server function (see section 13.6), be sure to check the
IP address and other settings of the instrument using a PC or workstation each time you
turn ON the instrument.

IM 701730-01E
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13.2 Setting Up the TCP/IP

DNS (Domain Name System)

DNS is a system used to associate names used on the Internet called host names and
domain names with IP addresses. Given AAA.BBBBB.com, AAA is the host name and
BBBBB.com is the domain name. Instead of using the IP address, which is a sequence
of numbers, the host name and domain name can be used to access the network.

On the instrument, you can specify the host by name instead of by IP address when
using the FTP client function (see section 13.3) or the LPR client function (see sections
13.4).

You set the domain name, the DNS server address (0.0.0.0 by default), and the domain
suffix. In networks that support DHCP, these settings can be configured automatically.
For details, consult your network administrator.

DNS Server

Up to two DNS server addresses can be specified (primary and secondary). If the
primary DNS server is down, the secondary DNS server is automatically looked up for
the mapping of the host name/domain name and IP address.

Domain Suffix

When the IP address corresponding to the server name with the aforementioned domain
name is not found, the system may be set up to search using a different domain name.
Enter this alternate domain name as the domain suffix. Up to two domain suffixes can be
specified, Domain Suffix1 (primary), and Domain Suffix2 (secondary).

Note
+ If you changed settings related to the Ethernet network, the instrument must be power cycled.
+ If the instrument is turned ON with the DHCP function enabled without an Ethernet cable
connected, communications and file functions may not operate properly. In this case, turn
DHCP OFF and power cycle the instrument.

Configuring the TCP/IP Settings of the PC

Communication parameters such as the IP address must be specified also on the PC side.
Communication parameters are specified for each Ethernet NIC that is installed in the PC.
Here, the settings of the NIC for connecting your PC and the instrument are explained.

If the IP address and other parameters are to be obtained dynamically using the DHCP
server, the following settings are not necessary. In this case, select Obtain an IP address
automatically under the IP Address tab of the TCP/IP Properties dialog box.

For example, if you are connecting a PC and the instrument to an independent Ethernet
network, you can specify parameters as indicated in the next table. For details on the
parameters, consult your system or network administrator.

Parameter Value Notes

IP address Example: 192.168.21.128 IP address for the PC

Subnet mask Example: 255.255.255.0 Set the same value as the subnet mask that
was specified for the DL1700E.

Gateway None

DNS Disable

WINS Disable

13-6
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13.2 Setting Up the TCP/IP

The following explains the settings under Windows 95/98/Me. For the NT, 2000 Pro, and XP

versions of Windows, carry out equivalent steps accordingly.

1. Choose Settings > Control Panel from the Start menu to open the Control Panel folder.

2. Double-click the Network icon to display the network setup dialog box below.

3. Select the TCP/IP corresponding to the Ethernet NIC that is connected to the PC and click
Properties to display the TCP/IP properties setup dialog box.

Metwork EHE

Configuration | Identificationl Aocess Eontroll

The following network components are installed:

Client for Microzoft Metworks

3 3Com Fast EtherLink L 10/100Mb T Ethemet NIC (30905
(3 Dial-Up Adapter
Y TCPAP o Fast EtherLi
4~ TCP/IP -+ Dial-Up Adapter

1 | |

'L 10/100mMb T2 Ethernet M

Add... Femove | Froperties |

4. Set the parameters such as the IP address according to the table above and click OK.

TCFP/IP Properties EHE

Bindings | Advanced | Me®is |
DNS Configuration I Gateway I WINS Configuration P Address

An IP address can be automatically assigned to this computer.
If your network does not automatically assign IP addresses, ask
your network. administrator for an address, and then tppe it in
the space below.

" Obtain an IP address automatically

& Specify an IP address:

TCFP/IP Properties EHE

Bindings | Advanced | Me®is |
DNS Configuration  Gateway | WINS Configuration I IP Address

The first gateway in the Installed Gateway list will be the default.
The address arder in the list will be the arder in which these
machines are used.

Mew gateway:

sdd |

Installed g )y

| Eemoye |
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13.3 Saving and Loading Waveform Data, Setup
Data, and Image Data on a Network Drive (FTP
Client Function)

Procedure

\®00

GRINO-GO

ol T |
X Nl ENLZ PHASE
(servp [oispLav)(opy[ mace save)o—(sHIFT)

.
ACQ | START/STOP

SEARCH O—TRIG'D
”@ o o
2CD) (e v
vsDIV TIME 7DIV
I:I ACTION __ DELAY
e &5

+ To exit the menu during operation, press ESC
located above the soft keys.

* In the procedural explanation below, the term jog

shuttle & SELECT refers to the operation of

selecting/setting items and entering values using

the jog shuttle and SELECT and RESET keys.

For details on this operation, see sections 4.1 and

4.2.

For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

N

)

L/

Network Drive Settings

1.
2.

Press the MISC. The MISC menu appears.
Press the Network soft key. The Network menu appears.

HTSC,

[ o
alibration| Remote

ueryiey Next
1,2)

S Y
Network | System
Conf ig

Control

Press the Net Drive Setup soft key. The Net Drive Setup dialog box opens.

Netuork
HISC

[ o [ (o o
TCP/IP User Hail Net Drive | let Print | Others Comnect
Setup Account. Setup Setup setup Log List|

Use jog shuttle & SELECT to enter the FTP Server (IP address). If you are using

DNS, you can specify the server by name.

Use jog shuttle & SELECT to enter the Login Name using up to fifteen characters.
Use jog shuttle & SELECT to enter the Password (corresponding to the Login

Name) using up to 15 characters.

If Login Name is set to “anonymous” in step 5, you do not have to enter the

password.

Use jog shuttle & SELECT to set Time Out. The selectable range is 1 to 3600 (s).

Net Drive Setup,

FIP Server [ H— Enter the IP address of the FTP server.

Login Name

EITIITES 3Hr— Enter the login name using up to fifteen characters.

Passuord

Hi— You can enter the password corresponding to the

Time Out(sec)

Discomect,

login name using up to fifteen characters.
— Set the timeout time from 1 to 3600(s).
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13.3 Saving and Loading Waveform Data, Setup Data, and Image Data on a Network Drive (FTP Client Function)

Connecting to and disconnecting from the Network

8.  Turn the jog shuttle to move the cursor to Connect and press SELECT to
establish a connection. When the connection is established, @ is displayed at the
upper right corner of the screen.
Use the jog shuttle to move the cursor to disconnect, then press SELECT to close
the connection. The & icon displayed at the upper right corner of the screen

disappears.
Net Drive Setup,
FTP Server [ 1
Login Name [ ANONYMOLS, 1

Password [ 1

Time Out(sec)
Connect Disconmect ]
L

Select using the jog shuttle, the press
SELECT to connect to the network drive.
Select using the jog shuttle, the press
SELECT to close the connection with
the network drive.

Saving and Loading Waveform and Setup Data
9.  Press FILE. The FILE menu appears.
10. Press the Utility soft key. The File List window appears.

File Tien[ Data Type

o o o o
Save Load Unload Utility
vaveform | Binary

11.  Use jog shuttle & SELECT to select NetWork.

File List,

Path = NetWork
Space 2147483647 byte

File Name, Size Date, Attr,
fa]
LFD 1
[NetWork 1
<Sof tuare > 20040331 10:37
<Utilities > 2004,03/0Z 00:00

]
Utility
[ FILE

Function [

[« Filter
Dir Name Property attr
Make Dir b WUF] = .=

12. Perform the save or load operation according to the procedures given in sections
12.5t0 12.8.

Saving Screen Images
9. Press SHIFT+IMAGE SAVE (MENU). The IMAGE menu appears.
10. Press the File List soft key. The File List window appears.

— TNAGE,
~File Nam

- Format Color Ja o
Thunbnail Comment File List I

BHP OFF 12-0051

11. Use jog shuttle & SELECT to select NetWork.

File List

Path = NetWork
Space 2147483647 byte
File Name Size, Date, Attr,

[FD 1
[NetWork 1
<Sof tuare > 20040331 10:37
<Utilities > 20040302 00:00

]

TMAGE,
laFile Nan

- Format Color Ja [a
Thumbnai 1 Connent File List
BHP OFF 12-6656

12. Perform the save operation according to the procedures given in section 12.9.

IM 701730-01E
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13.3 Saving and Loading Waveform Data, Setup Data, and Image Data on a Network Drive (FTP Client Function)

Note

* An FTP server program must be running on the PC or workstation to which the instrument is
to be connected. In addition, the following points need attention regarding the server program
settings.

« Set the list output (string returned by the dir command) to UNIX format.

+ Set the home directory and its subdirectories to allow writing.

» The client cannot move above the home directory.

» The newest file is not necessarily displayed at the top of the file list.

« The length of file names and directory names that can be accessed varies depending on
the server software.

» Depending on the server, the symbol “<..>” that indicates a higher directory may not be
displayed.

» The time information in the file list will not be displayed correctly for the following cases.

* On Windows NT when the time stamp is displayed using am and pm.

+ Servers that return characters other than ASCII characters in the list.
+ The following operations are not possible.

» Turning file protect ON and OFF on saved files.

» Formatting a network drive.

+ Copying between network drives.

* Renaming a file on the network.

« This function cannot be used when using the FTP server function or the Web server function.

» To use this function, you must configure TCP/IP according to the procedure given in section
13.2.

» To apply new settings that are made while connected to a network drive, drop the connection
using disconnect and reconnect.

» If you are disconnected by the server when using the FTP client, you will be automatically
reconnected if you perform a file operation. This also holds true if the network drive is
selected for Save to File when using an action trigger or GO/NO-GO.

»  When loading waveform data from a network drive, the loading may take time depending on
the network conditions.

If there is enough free space on the storage medium, you can reduce the time by copying the
waveform data from the network drive to the storage medium and loading the data from the
storage medium.

Explanation

As with the floppy disk drive and PC card drive, you can save or load waveform data or
setup data or save screen image data to a network drive via the Ethernet network.

Network Drives

FTP Server

You can enter the IP address of the FTP server (the PC or workstation running the
FTP server) on the network to which waveform and setup data will be saved. On
networks supporting DNS, you can specify the host and domain by name instead of
the IP address.

Login Name

You can enter the login name using up to fifteen characters. The default setting is
“anonymous.” The characters that can be used are all the ASCII characters on the
keyboard.

Password

You can enter the password corresponding to the login name using up to fifteen
characters. The characters that can be used are all the ASCII characters on the
keyboard.

Time Out

When an FTP server is accessed from the instrument and data is not transmitted for a
certain period of time (timeout time), the instrument decides that the transmission to
the FTP server is not possible and closes the connection. You can set the value in the
range of 1 to 3600. The default setting is 15 s.
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13.4 Entering Settings for Printing Screen Images
on the Network Printer (LPR Client Function)

Procedure

RV

>

TIME/DIV

O

PHA. SE

Aca

E

O—TRIG'D

START/STOP

a
‘gzi!i [ENHANCED)

ACTION __ DELAY.

SNAT HELP

00

g
19

E%

RESET SELECT,

Network Printer Settings
1. Press the MISC. The MISC menu appears.
2. Press the Network soft key. The Network menu appears.

rS o
alibration| Remote

Control

7
| Netuork

To exit the menu during operation, press ESC
located above the soft keys.

In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

HISC,

System
Conf ig

uervieu Next.
1,2y

3.  Press the Net Print Setup soft key. The Net Print Setup dialog box opens.

TCP/IP
Setup

o =
User
Account.

[«
Hail Net Drivi
Setup Setup

-
| Set

Net Print
etup

Network
[~ WrsC

| Others

Connect
Log List|

3. Use jog shuttle & SELECT to enter the LPR Server (IP address of the printer
server). If you are using DNS, you can specify the server by name.
4.  Use jog shuttle & SELECT to enter the LPR Name (printer name).

Net Print Setup,

LFR Sel

LPR Nal

rUer

11.0.0.9

-

L

PASSTHRU,

L

Printing Screen Images
5.  Print screen images according to the procedures given in section 11.4.

Note

— Enter the IP address of the printer server.
— Enter the printer name.

» To use this function, you must configure TCP/IP according to the procedure given in section

1

3.2.

+ Printing is possible on printers that support the TCP/IP protocol.
+ This function cannot be used when using the FTP server function or Web server function or
when performing file operations.

IM 701730-01E
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13.4 Entering Settings for Printing Screen Images on the Network Printer (LPR Client Function)

Explanation
As with the built-in printer (optional), you can print the screen image on a network printer
via the Ethernet network.

Network Printer

e LPR Server
You can specify the IP address of the network printer server. On networks supporting
DNS, you can specify the host and domain by name instead of the IP address.

¢ Printer Name: LPR Name
You can specify the name of the printer on which screen images will be printed.
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13.5 Sending Periodic or Action Mail (SMTP Client
Function)

Procedure

>

pHASE Aca | START/STOP

O—TRIG'D

ju
@ [ENHANCED)

TIME/DIV

O ACTION _ DELAY.

i ﬁi
‘I

SNAT HELP

o

[
‘E%

E

1.
2.

ntering Mail Settings

 To exit the menu during operation, press ESC
located above the soft keys.

 In the procedural explanation below, the term jog
shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Press the MISC. The MISC menu appears.

rS o 7S
alibration| Remote Netuork
Control

Press the Network soft key. The Network menu appears.

HISC,

System
Conf ig

uervieu Next.
1,2y

Press the Mail Setup soft key. The Mail Setup dialog box opens.

Network
[~ WrsC

Y o - -
TCP- 1P User Hail et Drive
Setup Account Setup etup

=
Net Print

Setup

[«
Others Connect
Log List|

Use jog shuttle & SELECT to enter the Mail Server (IP address of the mail

server). If you are using DNS, you can specify the server by name.

using up to forty characters.

characters.

Use jog shuttle & SELECT to enter the Mail Address (recipient mail address)
As necessary, use jog shuttle & SELECT to enter a comment using up to thirty

As necessary, turn the jog shuttle to set Attached Image File to ON (attach the

image data) or OFF (not attach the image data).

Mail Setup

Mail Server [ Abc.com,

i Enter the IP address of the mail server.

Mail Address [ abceabe . con,

L

— Enter the mail recipient using up to

Conment

Hail Test,

4\ fifteen characters.

etached Tnage File |_0FF PN —~Enter a comment using up to thirty
characters.
MailBaseTime !E!E Interval

~Turn image data attachments ON or OFF.

IM 701730-01E
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13.5 Sending Periodic or Action Mail (SMTP Client Function)

Setting the Transmission Time of Periodic Mail
(For action mail, see “Setting Conditions for Sending Mail (Action Mail)” on the next

page.)
8. Use jog shuttle & SELECT to enter the MailBaseTime (time when mail is to be
sent).

9. Use jog shuttle & SELECT to set the Interval (interval for sending mail) in the
range of 1h to 24h. If you are only using action mail, set this to OFF.

Mail Setup,
Mail Server [ abc.con, ]
Mail Address L abCEabc .con. ]
Connent [ |
Attached Image File
| Enter the time to send mail.
HailBaseTine [:[§:[0 Interval PR You can set the interval for sending
mail in the range of 1h to 24h.

Sending a Test Mail
10. Turn the jog shuttle to move the cursor to Mail Test and press SELECT to send a
test mail to the specified recipient.

Hail Setup,
Mail Server [ abc .con, ]
Mail Address [ abceabc .con, ]
Connent [ ]
Attached Image File

HailBaseTine [§:[§:[@ Interval PFR
[Hail Test_J Sends mail to the specified
mail recipient.

Setting the Conditions for Sending Mail (Action Mail)
Perform steps 1 to 6 on the previous page.
A mail is sent when the following conditions are met.
* When a Trigger Is Activated
For the setup procedure, see section 6.15.
e Through GO/NO-GO Determination
For the setup procedure, see sections 10.9 and 10.10.

Note

+ The sender (From) address of the mail messages sent by the instrument is the same as the
specified recipient address.

+ If the transmitted contents indicate error logs, the most recent error is at the top of the error
log.

» To use this function, you must configure TCP/IP according to the procedure given in section
13.2.

+ If you set Interval to OFF, periodic mail is not sent.
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13.5 Sending Periodic or Action Mail (SMTP Client Function)

Explanation

Periodic Mail
The instrument status can be sent periodically to a specified mail address on the
network.

Action Mail
Information such as the trigger time can be sent to a specified mail address on the
network as an action of GO/NO-GO determination or action-on-trigger.

Mail

e Mail Server
You can specify the IP address of the network mail server. On networks supporting
DNS, you can specify the host and domain by name instead of the IP address.

¢ Mail Address
You can set the address of the mail recipient on the network using up to forty
characters.

e Comment
The comment is written on the first line of the transmitted mail. Enter it as necessary.
You can enter a comment using up to thirty characters.

e Attaching Screen Image Data: Attached Image File
The screen image shown at the time of mail transmission can be attached to the mail.
The data format is fixed to PNG format. Color is ON (256 colors). For details on the
data format, see section 12.9.
The file name is DL_image.png. The file name used when attaching screen image
data as an action of GO/NO-GO determination or action-on-trigger is DL_nnnn.png
(where nnnn is an automatically assigned number in the range of 0001 to 1000).

¢ Transmission Time (for Periodic Mail Only): MailBaseTime
The time when mail transmission is to start can be set in units of hours, minutes, and
seconds.
Selectable range: 0:0:0-23:59:59

¢ Transmission Interval (Periodic Mail Only)
You can select the mail transmission interval.
+ If you select OFF, periodic mails cannot be transmitted.
+ If you are only using the action mail function, set this to OFF.

Sending a Test Mail
A test mail is sent to the address specified by Mail Address.

IM 701730-01E
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13.5 Sending Periodic or Action Mail (SMTP Client Function)

DL1700E Information That Is Transmitted
The following information is transmitted.
¢ Periodic Mail

Acquisition condition

Start/Stop, trigger condition, and the acquisition counter

Error log information

Error number and corrective action in English (up to sixteen errors)

Success/Fail information of GO/NO-GO

Only when GO/NO-GO determination is executed (see section 10.9 or 10.10)
Results of waveform parameter measurement

Results of automated measurement of waveform parameters (see section 10.6 or
10.8) or results of automated measurement parameters of when GO/NO-GO
determination is executed using waveform parameters (see section 10.10).

e Action Mail

Acquisition condition
Start/Stop, acquisition counter

Trigger time

Success/Fail information of GO/NO-GO

Only when GO/NO-GO determination is executed (see section 10.9 or 10.10)

Fail cause

Only when GO/NO-GO determination is executed (see section 10.9 or 10.10)
Results of waveform parameter measurement

Results of automated measurement of waveform parameters (see section 10.6 or
10.8) or results of automated measurement parameters of when GO/NO-GO
determination is executed using waveform parameters (see section 10.10).
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13.5 Sending Periodic or Action Mail (SMTP Client Function)

Example of Transmitted Content

Periodic Mail

[Comment ] aaaaaa

[ACQ Status] Stopped 162

[GO/NOGO Status] Success: 140 Fail: 21
Max (C1) 4.16667 V

SDv (C2) 697.941 mv

Freq(C3) 500.0000kHz

+Wd (C4) 1.00us>

ErrNo 004 Completed GO/NO-GO.
ErrNo 806 GO/NO-GO is in execution. Please press the Abort key.

ErrNo 004 Completed GO/NO-GO.

ErrNo 806 GO/NO-GO is in execution. Please press the Abort key.

Stop.

Action Mail

[Comment ] aaaaaa

[ACQ Status] Stopped 1

[Trigger Date and Time] 2004/05/17 17:28:59.38
[GO/NOGO Status] Success: 9 Fail: 1
[NOGO Factor] Param4 (Ch4,twd )

Max (Cl) 4.16667 V

SDv (C2)  697.941 mv

Freq(C3) 500.0000kHz

+Wd (C4) 1.00us>

IM 701730-01E

13-17

(jeuondQ) suonesuNnwWwo) PuIaYylg E



13.6 Accessing the Instrument from a PC or
Workstation (FTP Server Function)

Procedure

(k[ msc ]
X-Y NSl IENLZ
(servp [oispLav)ory[ mace save)o—(sHIFT)

00 |.

+ To exit the menu during operation, press ESC
located above the soft keys.
In the procedural explanation below, the term jog

SNAT HELP

GOINO-GO

N

SEARCH O—TRIG'D
”@ o o
2CD) vvee
vsDIV TIME 7DIV
I:I ACTION __ DELAY
o(=e)

S G

W
PHASE ( ACQ | START/STOP

shuttle & SELECT refers to the operation of
selecting/setting items and entering values using
the jog shuttle and SELECT and RESET keys.
For details on this operation, see sections 4.1 and
4.2.

For a description of the operation using a USB

ﬂ

keyboard or a USB mouse, see section 4.3.

L/

User Account Settings

1.
2.

Press the MISC. The

MISC menu appears.

Press the Network soft key. The Network menu appears.

[«
alibration
Control

o 7S
Remote |

HTSC,

Next
1,2)

Conf ig

I ueryiey

Netuork | Systen

Press the User Account soft key. The User Account dialog box opens.

Netuork
HISC

Setup Account.

[ o
TCP-TP
Setup

3 s
User Hail Net Drive
Setup

S o
Net Print | Others

Setup

Comnect
Log List|

Use jog shuttle & SELECT to enter the User Name. Specify “anonymous” if you
wish to allow access to all users. To restrict access, enter the user name using up

to fifteen characters.

Use jog shuttle & SELECT to enter the Password using up to fifteen characters.
Enter the password again for confirmation. If the user name is set to “anonymous”,
you do not have to enter the password.

Use jog shuttle & SELECT to enter the time out time (Time Out). The connection
to the network is automatically closed if there is no access to the instrument for the

specified time.

USET_ACCOUN,

User Name

ANONYNDUS, 1

Passuord h
(Please input a passuord tuice.)|

Tine Out(sec)

— Enter a user name using up to fifteen characters.
— Enter a password using up to fifteen characters.
Reenter the password to confirm.

|~ Set the timeout time from 1 to 3600(s).

Executing the FTP Client Software
Execute an FTP client on the PC or workstation. Perform file operations using the
user name specified in step 4.

7.
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13.6 Accessing the Instrument from a PC or Workstation (FTP Server Function)

Explanation

Displaying the Log List
8.  Press the Connect Log List soft key. The data and time, user name, and IP
address of the twenty-four recent accesses are displayed.

z = = =

[« [« [—
TCP/IP User Mail Net Drive | Net Print | Others Comnect
Setup account | Setup | Setup Setup Log List|

============ Connection Logging List(FTP Server) =============|

€l IP address Result
:54 d1174 16. 0.228.142 logout Success
149 d1174 16. ©.22B.142 login Success

Date Time
FIP 04,0416 12:

19
FTP ©4.04/16 12:19

Note

» The instrument supports two clients, but file operations cannot be performed simultaneously.

»  When the instrument is accessed from the PC or workstation (login), @ is displayed at the
upper right corner of the screen.

» This function cannot be used when using the FTP client function, LPR client function, or Web
server function or when performing file operations.

» The log list is cleared when the power is turned OFF.

+ To use this function, you must configure TCP/IP in advance according to the procedure given
in section 13.2.

» To activate the settings, you must power cycle the instrument.

The floppy disk drive or PC card on the instrument can be accessed from a PC or
workstation on the network via the Ethernet network.
To access these drives, FTP client software is needed on the PC or workstation.

User Account

e User Name
You can enter the password using up to fifteen characters. The default setting is
“anonymous.” The characters that can be used are all the ASCII characters on the
keyboard.

e Password
You can enter the password using up to fifteen characters. The characters that can be
used are all the ASCII characters on the keyboard.

e Time Out
The connection to the network is automatically closed if there is no access to the
instrument for the specified time. The default setting is 5 s. Set the timeout to a long
value when using dedicated FTP client software.

IM 701730-01E
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13.7 Using the Web Server Function

You can use the Web server function on the instrument to display the screen image of
the instrument on your PC’s Web browser and perform file operations on the instrument
using the keys displayed in the Web browser.

This section contains the following information.

» Overview of the Web server function -> See this page.

» Operating conditions

» PC environment -> See page 13-21.

 instrument environment -> See page 13-22.

» Preparations for using the Web server function

» Preparations on the instrument -> See page 13-23.

» Preparations on the PC -> See page 13-24.

» Using the web server function

» Using the FTP server function -> See 13-28.

» Performing data capture -> See page 13-29.

+ Displaying the measurement trend of waveform parameters
-> See page 13-35.

» Using control scripts -> See page 13-39.

» Showing the log -> See page 13-41.

» Showing the instrument information -> See page 13-43.

» Viewing the link destination -> See page 13-44.

Overview of the Web Server Function

FTP Server Function (on a Web Browser)
View the list of files stored on the storage medium of the instrument (built-in storage
medium) and transfer files to the PC.

Data Capture

The following operations can be performed.

» Change the display format of the instrument and display data that is acquired in the
history memory.

» Display the screen image of the instrument.

» Save the waveform data and setup data to the PC.

» Load the setup data stored on the PC into the instrument.

Displaying the Measurement Trend of Waveform Parameters
Using the Excel function, display the trend of the selected waveform parameter values.
The statistics of the measured values can also be computed.

Control Script
Control the instrument using communication commands (see the Communication
Interface User’s Manual (IM701730-17E)).

Log
Displays the past log of errors that occurred on the instrument, GO/NO-GO
determination, and action-on-trigger. Up to the thirty newest incidents are logged.

Instrument Information
Displays the model of the instrument, the presence/absence of options, the ROM version
(firmware version), etc.

13-20

IM 701730-01E



13.7 Using the Web Server Function

Link
You can view the Web page for the instrument.

Operating Conditions
PC Environment

PC

A machine capable of supporting the operating system and hardware described
below.

os

Microsoft Windows 98 Second Edition, Microsoft Windows NT 4.0,Microsoft Windows
Millennium Edition, Microsoft Windows 2000 Professional, or Microsoft Windows XP
Professional.

Internal Memory

64 MB or more recommended.

Communication Port

Ethernet communication port that supports 10BASE-T or 100BASE-TX. Use this
communication port to connect the PC to the network.

Display

Display supported by the OS indicated above with a resolution of 1024 _ 768 dots or
higher.

Mouse or Pointing Device

Mouse or pointing device supported by the OS indicated above.

Files Required for the Web Browser

Of the Web server functions, the following files are required when using the data
capture, measurement trend, or command script function. For the installation
procedure on the PC, see “Installing Files Required for the Web Browser” (page 13-
25).

Msvbvm60.d1l1l

cmdlgjp.dll

comdlg32.o0cx

Combinations of OS and Application Software That Have Been Tested

oS Web Browser Spreadsheet Software*
Windows NT Internet Explorer 5.0 Microsoft Excel 97

Windows 98 Internet Explorer 5.0 Microsoft Excel 97

Windows 98 Second Edition  Internet Explorer 5.0 Microsoft Excel 97

Windows 2000 Professional Internet Explorer 5.0/5.5/6.0  Microsoft Excel 97

Windows Millennium Edition  Internet Explorer 5.5/6.0 Microsoft Excel 97/2000/2002
Windows XP Professional Internet Explorer 6.0 Microsoft Excel 2002

*

The spreadsheet software is required when displaying the trend of waveform parameters of the
Web server function.
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13.7 Using the Web Server Function

Instrument Environment

Note

Connection to the Network

Connect the instrument to the network using the Ethernet. For the Connection
Procedure, see section 13.1.

TCP/IP

Configure the network environment and IP address for communication using the
Ethernet interface. For the setup procedure, see section 13.2.

Communication Interface

Set the communication interface to Network. For the procedure, see “Setting the
Communication Interface to the Network” (page 13-23).

User Account

Set the user account used to access the instrument from the PC. For the setup
procedure, see section 13.6.

Time Difference from GMT (Greenwich Mean Time)

When using the Web Server function, set the time difference from the GMT. Normally,
the time difference is also set on the PC. Setting the time difference correctly allows
the instrument and the PC to detect the local time correctly. Consequently, the PC will
be able to detect whether a file is new when transferring or saving the file. For the
setup procedure, see section 13.8.

» Use Internet Explorer version 5.0 or later for the Web browser.
» The Web server function contains software programs that have not been authenticated.
Therefore, the following dialog box may appear. If it does, click Yes and install the software.

Security Warning ﬂ

‘Warning: The authenticity of this content cannat be
verified, therefore it cannot be tusted.
Prablem listed below:

The test root has not been enabled as a tusted roat.

Do you want ta install and run "vYokogawa TM ‘web Soft"
zighed on an unknown datetime and distributed by:

YOROGAWS Corporation

es | Mo I More Info |

» You cannot open multiple Internet Explorer windows on the same PC and simultaneously use
multiple identical features of the Web Server function.

»  When using the storage function of the FTP server function (on the Web browser), data
capture function, or the log display on the same PC, other Web server functions cannot be
used.

»  When using the storage function of the FTP server function (on the Web browser), data
capture function, or the log display on a PC, other PCs cannot use the Web server function.

+ The Web server functions use the Ethernet interface for communication. If the Ethernet
interface is configured for controlling the instrument using a communication command (see
the Communication Interface User’s Manual (IM701730-17E), the Ethernet interface cannot
be used simultaneously.

« The Web server function cannot be used while the DL1700E is printing or operating files (file
operation from the front panel key or file transfer using the FTP server function), or while the
Windows network drive is being used.
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13.7 Using the Web Server Function

Preparations for Using the Web Server Function

Connecting the PC and the instrument to the Network
Connect the PC and the instrument to the network. For the Connection Procedure, see
section 13.1.

Preparations on the Instrument
¢ Setting the Communication Interface to Network

T\@66

* To exit the menu during operation, press ESC

| ’mson) FiL|

misc |a@mao| MATH)
‘-pHASE ACO START/STOP

located above the soft keys.

SELECT,

MEI
SE TUP DISPLAY

IMAGE SAVE O—| SHIFT

* For a description of the operation using a USB

o

=}
28
PYIEY

o

2
N

%

—%

PRESET

1214

O

keyboard or a USB mouse, see section 4.3.

TIME DIV

a a
[ENHANCED)

ACTION __ DELAY

T GO

e
o,

|/

Turn ON the power to the instrument. After the instrument boots up normally, carry out
the following procedure.

1.  Press the MISC. The MISC menu appears.

2.  Press the Remote Control soft key. The Remote Cntl menu appears.

HISC,

’ S [ o
alibratic Renmote Netuork | Susten uervieu Next
Control Conf ig 1.2y

3.  Press the Device soft key. The Device menu appears.

Remote Cntl]
[ AIsC

Device | 5 Address

GP-1B 1

4.  Press the Network soft key. The Ethernet interface is selected for the
communication interface.

(=

Remote Cntl
MISC

use | Network |

e Setting Up the TCP/IP
5.  Setthe TCP/IP on the PC and the instrument. For the procedure on the instrument,
see section 13.2.

e Creating a User Account for Accessing the instrument
6.  Set the user account used to access the instrument from the PC. For the setup
procedure, see section 13.6.

Note

The User Account in the menu that appears after step 4 is the user account that is used to
control the instrument through communication commands via the Ethernet network. It is not
the user account for using the Web server function.
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13.7 Using the Web Server Function

e Setting the Time Difference from GMT (Greenwich Mean Time)

7.

8.

Set the time difference between the location where the instrument is installed and
GMT. For the setup procedure, see section 13.8.

Rebooting

To activate the TCP/IP, user account, and time difference settings, turn OFF the
power switch. After a few seconds, turn ON the power switch to boot the
instrument.

Preparations on the PC

1.

2.
3.

Power up the PC and log on.

If the PC is running Windows NT, Windows 2000, or Windows XP, log on as an
administrator. If you do not log on as an administrator, you may not be able to
install files that are required for using the Web server function (see the next page).

Logging into the Web Server (Instrument)

Start Internet Explorer.

Enter the IP address of the instrument (for example, 192.168.0.101) or the host
name of the instrument (for example, dI700E_1) if a DNS server is available on the
network.

Enter the IP address http://192.168.0.101/

Enter the host name http://dI1700e_1/

File  Edit  View Favorites Tools  Help 'i'f

@Back - ol \ﬂ @ _;‘] /.-’Search ‘\:'I_I'E-'Favorites @Media {:‘{ 54~ 4 '::i

Address .?.J http:ffdit700e_1} _?’ Go | Links

3

Press the ENTER key on the PC keyboard. A network password entry dialog box

opens.

Enter the user name and password.

» Enter the user account (see section 13.6) used to access the instrument. In the example
below, DLUSER and ***** (the password is not displayed) are entered for the user name
and password, respectively.

 If the user name of the user account is set to “anonymous” (default setting), the password
is not required.

Click OK. If the login to the instrument Web server is successful, the Web server

window appears.

Connect to [T

P
‘_;1_'| \I

Connecting ko ks-prosy. jp.ykgw.net

User riame: | € DLUSER |

Password: | sneneal |

[CIremember my password

[ Ok ] [ Cancel
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Web Server Window
Address ..i.‘-j hittp:ffdit 700 _Lf

............ —VE Go | Links >
YOKOGAWA ¢ Test and Measurement

Measurement Instruments Web

e DL1740E "#&

Service

o —mm—
Y -

DLITA0E S5 s . "o . |

¢ Installing Files Required for the Web Browser
Using the instrument and the PC While Connected to the Internet
When you use the Web server function for the first time, the files required for the Web

browser are installed automatically from the Microsoft Web site.
*  If the three files (Msvbvm60.dll, cmdigjp.dll, and comdig32.ocx) are already installed in the PC
when using the Web server function for the first time, step 7 is not required.

7. When the data capture, measurement trend, or command script function of the
Web server function is used for the first time, three files, Msvbvm#60.dll, cmdigjp.dll,
and comdlg32.ocx, are automatically downloaded from the Microsoft Web site and
installed in the PC. At this point, a dialog box for confirming the installation
appears. Click OK.

You may need to restart the PC during the installation.

After the installation completes successfully, proceed to step 9 on the next page.

Security Warning ﬂ

Do you want ta install and run “Microsoft Common Dialog
Contral” zsigned on 5/24/2000 B:47 Ak and distributed by:

Microsoft Corporation

Publisher authenticity verified by WeriSign Commercial
Software Publizhers

Caution: Microzoft Corporation aszerts that this content iz
zafe. ou should only installview this content if pou trust
Microzoft Corporation to make that aszertion.

[~ Always trust content from Microsoft Corporation

es | Mo I More Info |

Security Warning ﬂ
Do you want ta install and run “Microsoft Buntime" signed
on 12/7/2000 4:01 Ak and distributed by:

Microsoft Corporation

Publisher authenticity verified by WeriSign Commercial
Software Publizhers

Caution: Microzoft Corporation aszerts that this content iz
zafe. ou should only installview this content if pou trust
Microzoft Corporation to make that aszertion.

[~ Always trust content from Microsoft Corporation

es | Mo I More Info
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13.7 Using the Web Server Function

Using the Instrument without Connecting to the Internet

If the three files, Msvbvm60.dIl, cmdigjp.dll, and co

mdIig32.ocx, are not installed in the

PC when using the Web server function for the first time, install the files beforehand

according to the following procedure.

7. Download the following file from the YOKOGAWA Web site
(http://'www.yokogawa.com/tm/tm-softdownload.htm).
DL1700E series Web server function library installer

YOKOGAWA T&M Web Runtime ytmwrun.exe
Size: Approximately 1.5 MB
8.

aforementioned three files starts. Follow the on-
installation of the files.

Double-click ytmwrun.exe after you have downloaded it. The installation of the

screen instructions to complete

Checking the Web Browser (Internet Explorer) Security Settings

Check the security settings on Internet Explorer. The

settings indicated in the table on

the next page are defaults. If the settings on your browser do not match, set them back

to the settings in the table on the next page. Otherwis
be used.

The following explanation is for Internet Explorer 5.5.
equivalent steps accordingly.

9.
opens.
10. Click the Security tab.
11. Select a Web content zone.

The Web service zone varies depending on the
settings. Check with your network administrator

Internet Options -
General  Security | F'rivac:_l,ll Eontentl Eonnectionsl Programsl Advancedl
Select a‘Web content zone to specify it security settings.

O @

] Trusted sites  Restricted
sites

Sites... |

Interrnet

Local intranet
SO This zone containg all Web sites that
alE Oh Your organization's intranet.

— Security level for thiz zone

Custom
Custom settings.
- To change the seftings, click Custom Level.
- To uge the recommended zettings, click Default Lewvel.

e, the Web server function cannot

For other versions, carry out

Choose Internet Options from the Tools menu. The Internet Options dialog box

network environment and browser
to select the zone.

2|

Custom Level... | Default Level |
QK I Cancel | Apply |
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12.

13.

Click Custom Level. The Security Settings dialog box opens.

Security Settings ﬂll

Settings:

o = and plug-ins -

] Download signed Actives controls

) Disable

) Enable

(& Prompt
@ Download unsigned Activer controls

(¥ Disable

) Enable

O Prompt
@ Initialize and script Activex controls not marked as safe

(¥ Disable

) Enable

O Prompt
[T Mim Akt combenle ned ol ine d
1| { 3

—Reset custom settings

Reset to: IMedium-Iow j ﬂl
’TI Cancel |

Enter the security settings as shown in the following table.

Item

Security Level

Run ActiveX controls and plug-ins

Script ActiveX controls marked safe for scripting
Execute the control script

Download signed ActiveX controls

Enable
Enable

Display the dialog box

14.

Click OK.
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13.7 Using the Web Server Function

Using the Web Server Function
Using the FTP Server Function (on a Web Browser)

Before using this function, check that the communication interface of the instrument is

set to Network (see page 13-23).

Click the FTP icon on the Web server window. A window for viewing the storage media

of the instrument (storage media view window) appears.
If the window does not appear, click the Refresh button on the Web browser. A login
dialog box opens. Log in. The storage media view window appears.

Web Server Window

I

File  Edit  View Favorites Tools  Help o
@ Back ~ ) \ﬂ @ _l\] 7 ! Search \'" Favarites @ Media {f? <~ ¢ = 'i%

Address .,@} http:f{dit700e_1}

_\_f- Go Links **
YOKOGAWA ¢ Test and Measurement [

Measurement Instruments Web Service

et DI . 1740 F.

Window for Viewing the Storage Media

J s Back v = - | Qhsearch [YFolders ¢4 | i L x5 | -

| address |1 ftp:jjDLUSERD ! | P
JLinks @Customize Links @Free Hotrnail @Windows Media @Windows

@ (3

PC_Card

(I R Built-in storage media

Depending on the product specifications,
one of the following is displayed.

* FD: Floppy disk

* PC_Card: PC card

* You can open folders on each storage medium and view the file list.
* You can select the files displayed in the window and transfer them to the PC.

ade | Address (81 fip://oLUSERD IPC_Card x| @ |L\

= A A

0000.EMP 0000.ETD 0000.SET 0001, EMP 0001.ETD

= A A

¢ | oo00z.BMP 000z.ETD 0003.6MP 0003670

Note

» Up to two PCs can log into the file transfer function simultaneously.

* You cannot manipulate the files simultaneously from two PCs.

» When the instrument is printing or operating on files (file operation from the front panel key or
file transfer using the FTP server function), the Web server function cannot be used.

» To use the FTP server on a Web browser, a network user account on the instrument must be
configured. For the procedure of setting user accounts, see steps 1 to 6 in section 13.6.

» An authentication login dialog box may appear on the Web browser when the FTP icon on the
Web server window is clicked. If it does, enter the user name and password that were entered
in section 13.6.
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Performing Data Capture
Before using this function, check that the communication interface of the instrument is

set to Network (see page 13-23).

Click the Data Capture icon on the Web server window. The Data Capture window
showing the screen image of the instrument and the control panel that allows data saving

and loading appears.

Web Server Window

File  Edit  View Favorites Tools  Help
g = L - A \ . g = = y
O Back. . Iil |£.| | Search s Favarites @Medla 6‘ ] =

ad &) hetp:fidit7ooe_1} v| Bl co

S, =

il

Dual Capture Window

3

| YOKOGAWA ¢ Test and Measurement [

Measurement Instruments Web Service

c £
ontents DI 17 40 E 1 xplorer

Links **

DL1700E screen image

address (4] kit dN 7008 1 ADataCapturs2 itm v|[Bco ks
Data Capture D Contfrol Pansl
Ifmage Contraf Data Contral
32:;::3/09 123335?2 Maonitor and Capture Capture
minge el aMsss 290 Flay Stop | =
5 e "W avetom Binany
Interval Abart | Capture Exec
[10s =
Load
S Setup Load...
[ = “Input Password
fnstrument Conlrof
Acquisifion Display
Stat | Sl et
B S
Channel
. Label
Chonl =] 7 Display I~ TraceLabel
Position I ScaleValue
000 Diw =
Edge CH1 History
Auto File HistaryNo
Trace Curent  —+|
ol | Mewest | Oldest
Range
i [Main - One Al
Tor! Interpol [ Graticule
single | Sine ¥ Confirmation Parel Update

Control panel
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13.7 Using the Web Server Function

Displaying and Saving the Screen Image (Image Control)
The screen image of the instrument can be displayed on the PC screen and saved.

¢ Updating the Screen Image (Monitor & Capture)
Play
Click Play. The update indicator illuminates in green, and the updating of the screen
image at the specified display update interval starts (see below).
Stop
Acquisition of waveform data stops. The update indicator turns off, and the updating
of the screen image stops.
Update
Click Update. The screen image is updated.
Interval
Set the display update interval to 10 s, 30 s, or 60 s.

Update indicator

tmage Contral
Monitor and Caphure
Flay Stop
Update
Interval

Selecting the Display Color of the Screen Image (Color)
Select the display color from ON, OFF, Reverse, and Gray. For a description of the
displayed information for each setting, see the explanation in section 12.9.

tmage Contral
Monitor and Capture
Flay Stop
Update
Interval

103 -
Colar

R

ON
OFF
frs Reverse f
A (B [a -

Note

The time it takes to display the screen image on the PC varies depending on the color setting.
In decreasing order, the color settings are ON, Reverse, Gray, and OFF.
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e Saving Screen Images to a PC

Right-click on the displayed screen image. The following shortcut menu appears.
Choose Save Picture As to save the current screen image.

Gpen Link

Gpen Link in e Window
Save Target As...

Print Target

Shiawy Picture

E-mail Pickure. .. %

Print Picture...

Go to My Pictures

Set as Background
Set as Deskkop Item...

Ut
Copy

Copy Shorbcut
| Paste

| Add to Favorites. ..

Properties

Saving Data in the PC and Loading Setup Data from the PC into the instrument
(Data Control)
e Saving Data in the PC (Capture)

Data Type

Select the type of data to be saved from Waveform Binary, Waveform ASCII,
Waveform Float, Setup, and Measure. For details on the settings, see the
explanations in sections 12.5, 12.6, and 12.8.

flata Contral

ry
i aveform ASCI
i aveform Float
Setup

Measure

Capture Exec
Using the dialog box that appears when you click Capture Exec, set the save
destination and file name and save the data.

flata Contral
Capture

‘waveform Binary
Abort | Capture Exec

Load

Abort
To abort the save operation while data is being saved, click Cancel on the dialog box.
Then, click Abort on the Control Panel.

3% of webdc_wyf.wyf Completed - | Ellll

=

. fata Contral
Opening: Capture
webde_ wyf.wyf from di7000
[T] ‘waveform Binary
E stimated time left: 1 min 35 gec (199 KB of 8.00 ME copied) \
Download ta: Temporary Folder

Transfer rate: 84.6 KB/Sec

™ Close this dislog box when download completes

You must enter a password to abort.
open | open FD|(, ! [ Concel |  For details, see “Input Password” in

——~ the next section.
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13.7 Using the Web Server Function

* Loading the Setup Data from the PC into the Instrument (Load)
Input Password
Enter the password (see page 13-24) that you used to log into the Web server
(instrument). If the user name of the user account is set to “anonymous” (default
setting), the password is not required.
Setup Load
Click Setup Load. The Open dialog box opens. Select the setup data file you wish to
load and click OK to execute the load operation.

flata Contral
Capture

W aveform Binaryj
Abort | Capture Exec

Load

Setup Load...

“Input Password:

Note

+ Depending on the operation condition of the instrument (such as when measurement is in
progress), data save and setup data load operations may not be possible.

+  When data is being saved or the setup data is being loaded, other Web server functions
cannot be used.

»  When loading the setup data or when aborting the save operation, a temporary file
(zzzftpzzztmpzzz.bat) is created in the start directory of the Internet Explorer. After the
operation is complete, the temporary file will be deleted.

+ If you execute the data save operation when there is no waveform data or waveform
parameter, an error is displayed on the instrument screen, and a 0-byte file is saved.

Controlling the Instrument
You can use the PC to set the display format and the data save conditions of the
instrument. The settings entered here apply to the display format and save conditions
used to save the data on the previous page.
¢ Starting and Stopping Waveform Acquisition

Starting Acquisition

Click Start. Waveform data acquisition starts.

Stopping Acquisition

Click Stop. Waveform data acquisition stops.

¢ Turning Waveform Display ON and OFF, and Setting the Vertical Position
(Channel)
Selecting the Target Waveform
From the channel box, select the channel for turning ON/OFF the display and setting
the vertical position.
Chan1 to Chan4 (channels 1 to 4)
* Chan1 to Chan2 (channels 1 to 2) on the DL1720E.
Display ON/OFF
To display the waveform of the selected channel (turn it ON), select the Display check
box. Clear the check box to not display the waveform of the selected channel (OFF).
Vertical Position
Set the vertical position of the waveform of the selected channel. For a description of
the selectable range of the vertical position, see section 5.3.
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¢ Setting the Display Condition

Display Format
You can set the number of divided windows for displaying waveforms.
Single, Dual, Triad, Quad*, Hexa*
* Quad and Hexa are not available on the DL1720E.
For the meanings of the selections, see the explanation in section 8.1.
Turning the Display of the Waveform Labels and Scale Values (Label) ON and
OFF
¢ Display Waveform Label (TraceLabel)
To display the labels of the displayed waveforms, select the TracelLabel check box.
Clear the check box to not display the labels.
Turning the Display of the Upper and Lower Limits of the Displayed Waveforms ON
and OFF (ScaleValue)
To display the upper and lower limits of the displayed waveforms, select the
ScaleValue check box. Clear the check box to not display the upper and lower
limits.
fnstrument Contral

Acquisition Drisplay

Format

Start Stop Em

Channel
Label

Chand j v Display [~ Tracelabel

Fasition [~ Scalevalue

000 Dijy

Selecting the Waveform to Be Saved (File)
Selecting the Target Waveform (Trace)
You can select the waveforms to be saved using the trace box.
All (all waveforms), 1 to 4 (channels 1 to 4)*, Math1 to Math2 (computed waveforms)
* All, 1to 2 (channels 1 to 2), and Math1 on the DL1720E.
Selecting the Save Area (Range)
Select the area in which the target waveform to be saved is displayed.
Main, Z1, Z2, or Z1_Z2 (displayed as Z1&Z2 on the instrument menu)
*  For the meanings of the selections, see the explanation in section 12.5.

*

Setting the History Waveform Display
Selecting by History Waveform Number (History No.)
Specify the number of the history waveform to be displayed.
Selecting the Newest or Oldest Data
You can specify the newest or the oldest waveform among the history waveforms to
be displayed.
Selecting One or All
¢ One
Click One. A single history waveform that is selected by the history waveform
number or selected by newest or oldest is displayed.
e All
Click All. All the history waveforms are displayed.

Updating the Setup Condition (Panel Update)
Click Panel Update. The control panel settings on the Data Capture window (PC) are
updated to match the newest setup condition on the instrument.

IM 701730-01E
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13.7 Using the Web Server Function

e Automatically Updating Screen Images (Confirmation)
Select the Confirmation check box. The screen image is automatically updated using
the same conditions as Color-OFF when you change the settings of the above items
that would cause the screen image to change. Clear the check box to not update
automatically.

History
File HistoryMao
Trace Current j
Al b MNewest | Oldest
Fange
’m One All
[v Canfirmation Panel Update
Note

* You cannot set the history waveform display when the instrument is making measurements.

» Setting the history waveform display when there are no history waveforms results in error.

* The time out time on the PC when controlling the instrument is thirty seconds. Depending on
the condition of the instrument, the time out time may be reached causing control of the
instrument to be terminated.
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Displaying the Measurement Trend of Waveform Parameters

Before using this function, check that the communication interface of the instrument is
set to Network (see page 13-23).

Click the Measurement Trend icon on the Web server window. The Measurement Trend
window in which the trend display of the waveform parameter values can be set appears.

Web Server Window

e DLL1740 E "#~

Measurement Trend Window

||%;l Measurement Trend Page

Graph

Trace Parameter

|Ehan1 Lj |N0ne Lj

MarkerPosition
0.o0 Diiv

: e
Graph2 Control panel

Trace Parameter

|Ehan1 Lj |N0ne Lj

MarkerPosition

0.0 Diiv

Caommaon

[ ata Mumber Interyval

oo | |25 ~|

Fange

Update
Rangs1]0.00 Div #
Range2{n.00 Div

[~ Statistics Start/Stop

Note
» This function retrieves the selected waveform parameter values at the selected retrieve
interval from the instrument into the PC and displays the trend. To display the retrieved
measurement values and trend, Microsoft Excel 97 or later must be installed on the PC.
» If the measured value of a waveform parameter is not a normal number (Not A Number), the
cell displaying the measured value on Microsoft Excel is set to blank.
+ This function cannot be used in roll mode.
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Setting the Trend Display Conditions

* Selecting the Waveform Parameter to Be Displayed (Graph 1 and Graph 2)
You can display two trend graphs. For each graph, you can specify the trend target
waveform and the waveform parameter. When the waveform parameter is Marker,
you can set the Marker Position.
Selecting the Target Waveform (Trace)
You can select the waveforms to trend display in the Trend box.

Chan1 to Chan4 (channels 1 to 4)*, Math1 to Math2 (computed waveforms)*
* Chan1 to Chan2 (channels 1 to 2), and Math1 on the DL1720E.
Selecting the Waveform Parameter

From the Parameter box, select the target waveform parameter of the trend display
(same expression as the communication command). For the meanings of the
waveform parameters and the marker cursor, see the explanation in section 10.5 or

10.6.
Parameter Instrument display menu Parameter display menu Instrument
None Not selected NOVERSHOOT -OShot
AVERAGE Avg NWIDTH -Width
AVGFREQ AvgFreq PERIOD Period
AVGPERIOD AvgPriod PNUMBER Pulse
BWIDTHA1 Burst1 POVERSHOOT +OShot
BWIDTH2 Burst2 PTOPEAK P-P
DELAY Delay - -
(Detailed settings can be entered using Delay Setup on the instrument)
DUTYCYCLE Duty PWIDTH +Width
FALL Fall RISE Rise
FREQUENCY Freq RMS Rms
HIGH High SDEVIATION Sdev
LOW Low TY1INTEG Int1TY
MAXIMUM Max TY2INTEG Int2TY
Marker(M1<2>) M1<2> XY1INTEG Int1XY
(Cursor measurement marker cursors)
MINIMUM Min XY2INTEG Int2XY

Setting the Marker Position
Set the marker position if Marker(M1) or Marker(M2) is selected as the waveform
parameter.
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* Setting the Conditions for Retrieving the Measured Values of Waveform

Parameters (Common)

Number of Displayed Measured Values (Data Number)

Select the number of measured values (measured values retrieved from the

instrument into the PC) to be displayed in the cells of Excel from the following: 10, 20,

50, 100, 200, and 500. If the number of measured values exceeds the selected

number, the values are cleared from the oldest values to display the newest

measured values.

10, 20, 50, 100, 200, 500

Retrieve Interval

Select the retrieve interval from the following: 2s,5 s, 10 s, 30 s, and 60 s. However,

of the selected waveform parameters, select the interval to match the longest

parameter cycle measured on the instrument.

2s, 5s, 10s, 30s, 60s

Measurement Range

You can set the range on the time axis for measuring the waveform parameter.

Range1 and Range2 are the start and end points, respectively.

The selectable range is +5 divisions, and the resolution varies depending on the

specified record length.

However, the measurement start point cannot be set to the same point as the

measurement end point or to a value to the right of the measurement end point.

Turning the Statistics Display ON and OFF

» Displays the statistics (Max, Min, and Average) of the waveform parameters
retrieved into the PC.

» To display the statistics, select the Statistics check box. Clear the check box to not
display the statistics.

» The number of measurement values displayed in the cell of Excel is up to the
number specified in “Number of Displayed Measured Values (Data Number)” on
the previous page. The statistics are determined on all the measured data since
the trend display was started, not on only the displayed measured values.

Updating the Setup Condition

Click Update. The Marker Position and Range that are set on the control Panel of the

measurement trend window are updated to match the newest setup conditions of the

instrument.
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Starting/Stopping the Trend Display of the Measured Values of the Waveform

Parameters

e Start

Click Start/Stop. The indicator illuminates in yellow, and retrieval of the measured
values of waveform parameters starts at the specified retrieve interval. At the same
time, Microsoft Excel starts, and the measured values and trend graphs are displayed/
drawn. If the statistical display is turned ON, the statistics are also displayed. The
retrieval of the measured value of waveform parameter continues until the operation is

stopped.
e Stop

+ Click Start/Stop while the trend display is in progress. The indicator turns OFF, and
the display and drawing of the measured values and trend graph stop.

+ If you attempt to save the data to a file or close Excel while the trend display is in
progress, a runtime error occurs. In this case, select No on the runtime error dialog
box and close the dialog box. Then, click Start/Stop on the measurement trend
window to stop the trend display. After stopping the trend display, save the file or
close Excel.

RangeZ|0.00 Diw
Y

I Statistics

Indicator

Start/Stop

Display Example of Measured Values, Trend Graphs, and Statistics

i
z
3

[ 4| -2.100E-02
5 | 2175602
6 | -1.050E-02
[ 7 | -1.383E-02
E -2.150E-02
[ 9 | -2.058E-02
10| -1.358E-02
11 | -2 500E-02
(12| -1 BOBE-02
(13| -1.042E-02
14| -1.941E-02
15 | 2.341E02
16 | -2.708E-02
(17 | -1.333E-02
(18| -1.350E-02
19| -1.700E-02
El -1.158E-02
21 | -1.716E-02
[ 22| -1.200E-02
[ 23| -1 592E-02
E -1 592E-02
25 | -1.042E-02
[ 26 | -2.150E-02
[ 7 | -2.050E-02
[ 28| -1.083E-02
El

Ed t
31 |

32|

E

El

|35 |

AGE Chant

RAGE
-1.881E02
-1.100E-02
-1.433E-02
-2.333E-02
-17E02
-1.667E-02
-2.0B6E-02
-1.800E-02
-2 458E-02
-2.77eE02
-6.416E-03
-1.800E-02
-1.308E-02
-1.217E02
-2 191E02
-1.076E-02
-1.7B6E-02
-1.726E-02
-2.080E-02
-8.995E-03
-6.000E-03
-1.708E-02
-2.166E-02
-1.886E-02
-1.182E02

List of measured values

urerment Trend

Trend graph (Graph1) Chanl AVERAGE

0.000E 1D e e e e T T T e T T T T T T

7013 19 28 3 37 43 49 55 B1 BF 73 78 BS 91 WY

e ]

-3.000E-02

*Current Value : -1.083E-02

v.4
Newest measured value

*Statisticsl

Count: 26
Max -1.042E02 <— Statistics
Min -2.708E-02

Average: | -1.695E-02

Trend graph (Graph2) Chan1 AVERAGE

0.000E 1D e e e e T T T e T T T T T T

T‘H 1% 25 3 37 43 49 55 B1 B 73 79 BS 91 OF

7
-1 O00E-02
-2 000E-02 hﬁ.ﬁjn vg

-3.000E-02

*Current Value : -1.192E-02

v.4
Newest measured value

*Statistics2

Count: 25
Max -5.000E-03 «— Statistics
Min -2.775E02

Avarage: | -1.634E-02
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13.7 Using the Web Server Function

Using Control Scripts

Before using this function, check that the communication interface of the instrument is
set to Network (see page 13-23).

Click the Control Script icon on the Web server window. The Control Script window used
to send communication commands (see the Communication Interface User’'s Manual
(IM701730-17E)) to the instrument and display the responses from the instrument.

Web Server Window

== DL1740E "™

Control

*Command([EEE488.2)

:Channel:disp:on
:Channel:disp?

Transmission command entry area

Clear Command Area

*Response
1

Response display area

Clear Rezponse Area Interval:  |2s - START/STOP

Indicator

IM 701730-01E
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13.7 Using the Web Server Function

Sending Commands (*Command IEEE 488.2)

e Entering Transmission Commands
Enter the commands in the transmission command entry area.
The maximum number of input characters is 50,000 (50 KB).

¢ Transmission Command (Send)
Click Send. The commands in the transmission command entry area are sent
collectively in the order displayed in the area.

¢ Clearing the Entered Commands (Clear Command Area)
Click Clear Command Area. All the commands in the transmission command entry
area are cleared.

Displaying the Responses from the Instrument (*Response)
Receives and displays the responses from the instrument against the commands
(queries) sent to the instrument using the control script function.
* Clearing the Responses (Clear Response Area)
Click Clear Response Area. All the responses received from the instrument that are
displayed in the response display area are cleared.

Periodic Sending of Commands and Displaying of Responses
Periodically sends the commands in the transmission command entry area. If commands
(queries) that request responses from the instrument are sent, the responses from the
instrument are displayed in the response display area.
¢ Setting the Transmission Interval
Select the command transmission interval.
2s, 5s, 10s, 30s, 60s
e Starting Periodic Transmission (Start)
Click Start/Stop. The indicator illuminates in yellow, and the command transmission
and response display start at the specified transmission interval.
¢ Stopping Periodic Transmissions (Stop)
Click Start/Stop while the periodic transmission is in progress. The indicator turns
OFF, and the command transmission and response reception/display stop. However,
if the last command before stopping the periodic transmission was a query command,
the response to that command is displayed in the response display area.

Note

» If awrong command is sent, the error message is not automatically displayed in the Control
Script window. The error code and message are displayed by entering the “:status:error?”
command in the transmission command input area. You can also confirm the error on the
screen image displayed using the data capture function and also on the instrument screen.

» Binary data cannot be received or displayed.

» The time out time for transmissions is thirty seconds. If a transmission is sent or received for
over thirty seconds, a time out error occurs. [f all the commands specified in the transmission
command entry area is sent, and the responses to the commands are not received within 30
s, a timeout error occurs.
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13.7 Using the Web Server Function

Displaying the Log

Before using this function, check that the communication interface of the instrument is
set to Network (see page 13-23).

Click the Log icon on the Web server window. The Log window that can display the past
log of errors that occurred on the instrument, GO/NO-GO determination, and action-on
trigger appears. Up to the thirty newest incidents are logged. Logs older than the most
recent thirty are not displayed.

Web Server Window

#3mart Search: SHIFT + ZOOMW
Searches for an edze, serial pattern, parallel pattern or

Log Window
¢ Pag
Log Page

Select Kind of Log: [Eror -]

Displaying the Log
¢ Selecting the Log Type (Select Kind of Log)
From the list box, select the item for displaying the log.
+ Error (log of errors that occurred on the instrument)
» Go/Nogo (log of GO/NO-GO determination)
For the setup procedure for the GO/NO-GO determination, see sections 10.9 and
10.10.
 Action Trigger (log of action-on-triggers)
For the setup procedure for the action-on-trigger, see section 6.15.
e Updating the Log (Update)
Click Update. The selected log is displayed. If the selected type of log is the same as
that of the log being displayed, the log is updated.

IM 701730-01E
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13.7 Using the Web Server Function

Log Display Example
The following figure shows an example displaying the log of GO/NO-GO determination.

Displays “Exlecuting...” while GO/NO-GO determination is in progress or when action-on-trigger is in execution.
7

Timne

|57|2004f06f14|ll:42:01.05|Paraml(Chl,Max)Param2(Chl,lV.Tjn)|Buzzer,Pﬂe; /FDU00EYE | Trpee  /FODOOOBTIF | naitor

|T|2004f06f14|11;40;59.00|Parm1(0h1,Max)Paramz(cm,mn)|3uzzer;ﬂe; /FDUOOEMNF | Trpee  /FODOOOSTIF | naitor

|37|2004f06f14|11:39:58.45|Paraml(Chl,Max)Param2(Chl,1\r‘.T.in)|Buzzer,Pﬂe; /FDU007WYE | Trpee  /FODOOOATIF | naitor

|27|2004f06f14|11:38:59.40|Paraml(Chl,Max)Param2(Chl,1\r‘.T.in)|Buzzer,Pﬂe; /FDUO0EMWNF | Trpee  /FODOOOSTIF | oo

|17|2004f06f14|11:3?:58.12|Paraml(Chl,Max)Param2(Chl,1\r‘.T.in)|Buzzer,Pﬂe; JFDUNOEMWNYE | Trpee  /FODOO0ZTIF | oo

t 1

If screen image data or waveform data files are being saved in the GO/NO-GO determination or
action-on-trigger, the files can be saved on the PC from the Log display window.

The drive is indicated in the log as follows.

CAO: PC Card

FDO: Floppy disk

NDO: Network drive (when the Ethernet interface option is installed)
Us[J-[J: USB strage

Partition number (or LUN (Logical Unit Number))
Address number

Note
+ When the instrument is printing or operating files (file operation from the front panel key or file
transfer using the FTP server function), files cannot be saved on the PC. In addition, other
Web server functions cannot be used while saving files.
» Files on the network drive (NetWork) cannot be saved to the PC.
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13.7 Using the Web Server Function

Displaying Instrument Information

Before using this function, check that the communication interface of the instrument is
set to Network (see page 13-23).

Click the Information icon on the Web server window. The Information window that
displays the instrument model (Model), the maximum record length available (Record
Length), the storage media type (Media), the presence of options (Option), ROM version
(firmware version, software version, and product ID), and other information appears.

Web Server Window

#3mart Search: SHIFT + ZOOM
Searches for an edze, serial pattern, parallel pattern or

Information Window

ﬂ Information Page

Modsi [701730

|RecordLangth [Max2WW( IMWICH)

|Media [FDD(-T1,

|Op£icm |Printer:Yes
|Others:No

Saft Version  [1.00

|Pmducz o

IM 701730-01E
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13.7 Using the Web Server Function

Viewing the Link

Before using this function, check that the communication interface of the instrument is

set to Network (see page 13-23).

Click the Link icon on the Web server window. You can view the Web page for the

instrument.

Web Server Window

#3mart Search: SHIFT + ZOOMW
Searches for an edze, serial pattern, parallel pattern or

e S D

Web Page Example (English Web Page)

2 Digital Osilloscope DL1700E Series - - Microsoft Internet Explorer
File  Edit ‘Wiew

@Back T &

Favorites  Tools  Help

\ﬂ \ELI _h /T.' Search ‘gle/Favorites @Media G\ |" -f :‘3

FER

Address |@ hitkp: f v, yokogawa, comtm/difdl1 700e/tm-dI1 7002 _01.htm

v| Go Links **

+ Category Sitemnap
fTest & Measurement / Products / Digital Czcilloscopes /

rHome fourk

Digital Osilloscopes

DL1720E/DL1740E/DL1740EL

- Products Home -+ Specifications <+ Features -+ Software -+ Contack

I Products Home

A Lineup of Three Updated Models. The Long-Awaited 8 MWord Models Have
Arrived.

Features and Benefits

-+ Test & Measurement

- Maximum Sampling Rate
1 G5/s: Real-time sampling
100 55/s: Repetitive sampling
- 500MHz Analog Bandwidth
- Maximum Record Length
DL1740EL: 8 Mwords (& times longerl)
DL1740E: 2 Mwords {2 times longerl)
DL1720E: 1 Mwords
1when compared with the previous model of the
DL1740
- HDTY Trigger
- IC and SPI Bus Trigaer and Analysis {Optional}
- USBE Storage and USBE Peripherals
Supports a USE flash memory device, hard disk
drive, or MO drive
Supports a USB mouse, keyboard, or printer
- Ethernet Function {Optional)
Wweb Server, ETP server, and network print
- PC Card Interface (Typell)
{or select floppy disk)

DL1740EL

GLOBAL !

YORDGANA
About Us
Worldwide Locations

ICategory Search |H

Instruments
-+ Products

-+ Digital Oscilloscopes

+ DL1720EfDL1740E/DL1740EL

-+ Download & Supports
-+ Contact Us
-+ Mermnbers Only Page
-+ Product Registration
-+ General Catalog

-+ T&M Worldwide
MNetwork

-+ Events
-+ T&M Site Index

DL Series Download
Library

User's manualz and
zoftware download

-5 nare

DL Series Selection

|

B

0 Inkernet

Note

+ To use the link function, the PC must be connected to the Internet.

+ If the message language of the instrument is set to English, the English Web page is
displayed; if the message language is set to Japanese or Chinese, the Japanese or Chinese
Web page is displayed. For the setup procedure for the message language, see section 15.1.
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13.8 Setting the Time Difference from GMT
(Greenwich Mean Time)

Procedure

>

SNAT HELP

\v4¢fe

RESET SELECT

UfTRlG D
o)
o @ ENHANCED
VoIV TIME/DIV
o AanN DELAY
SIT'ON
°

U

¢ To exit the menu during operation, press ESC

located above the soft keys.

In the procedural explanation below, the term jog

shuttle & SELECT refers to the operation of

selecting/setting items and entering values using

the jog shuttle and SELECT and RESET keys.

For details on this operation, see sections 4.1 and

4.2.

¢ For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

Setting the Time Difference from GMT (Greenwich Mean Time)
1. Press the MISC. The MISC menu appears.
2. Press the Network soft key. The Network menu appears.

HISC,

[~
Remote
Control

P
alibration
Conf ig

7S Y
| Netuork | systen

uervieu Next.
1,2y

H

3.  Press the Others soft key. The Others dialog box opens.

Y o = s
TCP- 1P User Hail Net Drive
Account. Setup

=
Net Prini

Setup Setup Setup

o
| Others

Network
— ISC

| Connect

Log List|

4.  Use jog shuttle & SELECT to set the Time Hour of Time Difference From GMT in

the range of -12 to 13.

5.  Likewise, set the Minutes of the Time Difference From GMT in the range of 0 to 59.

Others,

FTP Passive
LPR Time Out(sec) 5,
SHTP Time Out(sec) 9,

Time Difference From GHT

Time Hour

Hinute

Set the hours.

SNTP

Exec at Pouer On

Set the minutes.

Seruver

Time Out(sec)

[ O L
g 08 B

Note

The minutes can be set only when the Time Hour is set to 11 to 12. The minutes can not be

set if the Time Hour is set to 12 or 13.

IM 701730-01E
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13.8 Setting the Time Difference from GMT (Greenwich Mean Time)

Explanation

Setting SNTP (Simple Network Time Protocol)

6. Use the jog shuttle to set Exec at Power On to ON or OFF.

7. Use jog shuttle & SELECT to enter Server (IP address of the SNTP server).
8. Use jog shuttle & SELECT to enter Time out in the range of 1 to 60 (s).

Others,

FTP Passive
LPR Time Out(sec)
SMTP Time Out(sec)
Tine Ditference From GHT Select whether to retrieve (ON) or not
Time Hour [ 5] retrieve (OFF) time information from an
— NTP server or SNTP server connected to

the network when the power to the DL is
turned ON.

1 Enter the IP address of the SNTP server.
Set the timeout time from 1 to 60(s).

SNTP
Exec at Power On [ JFF[___ON_ ]

Server

"

Time Out(sec)

Set the time difference from GMT (Greenwich Mean Time). Make sure to set this value if
you are using the Web server function.

Setting the Time Difference from GMT (Greenwich Mean Time): Time Hour/Minute
Set the time difference in the range of -12 hours 00 minutes to 13 hours 00 minutes.
For example, Japan standard time is ahead of GMT by 9 hours. In this case, set Hour to
9 and Minute to 00.

Checking the Standard Time

Check the standard time for the region where the instrument is to be used using one of
the following methods.

» Check the date and time settings on your PC.

» Check the site at the following URL:http://www.worldtimeserver.com/

Note

The instrument does not support daylight savings time. To set the daylight savings time,
adjust the time difference from GMT.

Setting SNTP

If Exec at Power On is ON, the instrument retrieves date/time information from an NTP
server or SNTP server connected to the network when the power to the instrument is
turned ON.

Note

+ If the time difference from GMT (Greenwich Mean Time) is specified, the time is set to a value
derived by calculating the difference between the time retrieved from the SNTP server and
the time difference.

» The date/time information can also be retrieved from an NTP server or SNTP server when
you are setting the date/time on the instrument. For details, see section 3.6, “Setting the Date
and Time.”

+ If you do not wish to retrieve date/time information from the NTP server or SNTP server,
leave the IP address blank.
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13.9 Checking the Presence of the Ethernet
Interface (Optional) and the MAC Address

Procedure

CLEAR

TRACE
(=) O

X-Y MEI

\®00

MISC |GGINO-GO| MATH

'S =

vsDIv

808

o

SEARCH

TIME/DIV

O—TRIG'D

a a
'EHH!EI [ENHANCED)

ACTION _DELAY.

.
= Prase ( Aca | sTART/STOP
SETUP |DisPLAY)(CoPY] mace savE)o—(SHIFT)

S

N

ﬂ

* To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

L/

Press the MISC. The MISC menu appears.
Press the Overview soft key. The Overview window opens.

[_HISC__]

P
alibration

[~
Remote
Control

[~
Netuork

[~
System

Conf ig

" uervieu |

Next.
1,2y

Pressing a panel key other than the Overview soft key clears the Overview

window.

Hodel
Record Length

Option
Printer
FDD:iPC CARD
Ether
serial Bus

Default Language
Soft Version
Linkage Date
Product 1D

System Dverview

i 201736(4CH S5td.)

¢ MaxZMu C(1MW/CH)

: Yes(/B5)

: FDD(-J1)

© Yes(.C10) HAC :
: No

: JPN
1 1.00
i (G5E ROM)04,05-67 Fri 13:48
¢ BRJEUSSU

ROM Sum : BDdAH

000064_861_602

When Ether: Yes(/C10) appears for the Option item in the Overview window, this
indicates that the Ethernet interface is installed.

The information displayed on the right (MAC:000064_841_002 in the example) is
the MAC address.

Note

+ Ether: Yes(/C10) is displayed only if the Ethernet interface option is installed.
o IfF XXXXXX_XXX_XXX is displayed for the MAC address, contact the dealer from which you
purchased the instrument.

IM 701730-01E
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13.9 Checking the Presence of the Ethernet Interface (Optional) and the MAC Address

Explanation
You can check the presence of the Ethernet interface (optional) and the MAC address.
MAC address is a unique address that is pre-assigned to the instrument.

The Presence of the Ethernet Interface (Optional)
Displayed in the Ether section of the Overview window.
Yes: The Ethernet interface is installed.

No:  The Ethernet interface is not installed.

MAC Address
MAC address is a unique address that is pre-assigned to the instrument. It is required in
identifying the instruments on the network.
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13.10 Setting the FTP Passive Mode and LPR/SMTP
Timeout

Procedure
¢ To exit the menu during operation, press ESC
Ghace @ 885 HeLe located above the soft keys.

In the procedural explanation below, the term jog

MISC |GGNO-GO
%) (e L wse 1o MSE shuttle & SELECT refers to the operation of

(serup JoispLan)(Copy savE)o—(SHFT) selecting/setting items and entering values using

Cromomas) —~— C_THGGER D) .
a(er) st g e the jog shuttle and SELECT and RESET keys.
a(er2) For details on this operation, see sections 4.1 and

ACTION _ DELAY 4.2.

a(e2)
a(es) Q %@ ¢ For a description of the operation using a USB

U keyboard or a USB mouse, see section 4.3.

1. Press the MISC. The MISC menu appears.
2. Press the Network soft key. The Network menu appears.

HISC,

rS o 7S Y
alibration| Remote Netuork systen uervieu Next.
Control Conf ig 1,2y

3.  Press the Others soft key. The Others dialog box opens.

Netuork
IS

ry Y ry

— HISC
Y = (o
TCP/IP User Hail Net Drive | Net Prinf Others Commect
Setup Account Setup Setup Setup Log List|

Turning the FTP Passive Mode ON and OFF
4. Use jog shuttle & SELECT to select ON or OFF.

Setting the LPR Timeout Time
4.  Use jog shuttle & SELECT to set LPR Time Out.

Setting the SMTP Timeout Time
4.  Use jog shuttle & SELECT to set SMTP Time Out.

Others,

Sets FTP passive mode.
LPR Time Out (sec) 15 Set the LPR Timeout time.
SHTP Time Out(sec) 5 Set the SMTP Timeout time.

Time Difference From GHT

FTP Passive

Time Hour
Hinute
SNTP

Exec at Power On

Seruver

08 B8 B3

Time Out(sec)

IM 701730-01E 13-49
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13.10 Setting the FTP Passive Mode and LPR/SMTP Timeout

Explanation
You can enter special settings related to the FTP client, LPR, and SMTP. Normally,
these parameters do not need to be specified.

Turning the FTP Passive Mode ON and OFF: FTP Passive
Turn this function ON when using the instrument behind a firewall* that requires the

passive mode. The default setting is OFF.
* Afirewall is furnished on a system that has security features. It prevents intrusion from the
outside into the network system.

Setting the LPR Timeout Time: LPR Time Out

The instrument closes the connection to the printer if there is no response for a certain
period of time (timeout time) while it attempts to access the printer. The selectable range
is 0 to 3600 (s). The default setting is 15 s.

Setting the SMTP Timeout Time: SMTP Time Out

When a mail server is accessed from the instrument and connection cannot be
established after a certain period of time (timeout time), the instrument decides that the
connection to the mail server is not possible and closes the connection. The selectable
range is 0 to 3600 (s). The default setting is 15 s.
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13.11 Using the Instrument as a Network Drive

Procedure

L1700E Settings

Setup TCP/IP and user account and connect to the network according to the procedures
given in section 13.2, “Setting Up TCP/IP” and 13.6, “Accessing the instrument from a
PC or Workstation (FTP Server Function).”

Registering the Network Drive on the PC

1.
2.

Open My Network Places.

From the Tools menu, choose Map Network Drive. The Map Network Drive dialog
box opens. Select the drive to be mapped from the Drive list box.

In the Folder text box, type the IP address of the instrument in the following format:
http://instrument IP address/dav/.

Map Network Drive @

‘Windows can help you connect to a shared network Folder
and assign a drive letter to the connection so that you can
access the Folder using My Computer,

Specify the drive letter For the connection and the Folder
that you want to connect to:

Drive: £ A

Folder: | | N Browse. ..

Example: Yiserverishare
Reconnect at logon
Connect using a different user name,

Sign up for online storage or conneck ko &
network server,

Cancel

Click Finish.

If a user account is set up with the FTP server function, a dialog box for entering
the user name and password opens (see section 13.6, “Accessing the instrument
from a PC or Workstation (FTP Server Function)”. If a user account is not set up,
the instrument is registered as a network drive.

If the dialog box for entering the user name and password opens, enter the user
name and password that were created using the User Account function of the
instrument, and then click OK.

Connect to 10.0.228.206

=

k)

Connecting to 10.0.228.206
User name: | 5§ w
Password:

[CIremember my password

[ Ok H Cancel ]

Disconnecting the Instrument Mapped as a Network Drive

1.

2.

From the Tools menu, choose Disconnect Network Drive. The Disconnect Network
Drives dialog box opens.
Select the network drive to disconnect and click OK.

IM 701730-01E
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13.11 Using the Instrument as a Network Drive

Explanation

The external storage medium of the instrument can be used as a network drive on a PC
running Windows XP.

Network Drives

You can map the instrument as a network drive on the PC by carrying out the procedure
described above. In doing so, you will be able to access the various types of data stored
on the instrument’s storage medium (floppy disk or PC card) from a software application
running on the PC.

Note

» Do not change the contents of the DL1700E drive (including the contents of the drives
connected via the USB PERIPHERAL interface) from the PC. Reading the contents of the
drive is allowed.

» Never perform the following operations.

+ Deleting files on the DL1700Edrive from the PC.
+ Adding files on the DL1700E drive from the PC.
+ Changing the directory structure of the DL1700E drive from the PC.

+ If you attempt to move a large file from the PC to the DL1700E, the file may be lost due to the
limitations of Windows.

* You cannot manipulate the files simultaneously from multiple PCs.

* You cannot view a directory containing 500 or more files.

* You cannot use the WebDAYV function simultaneously with the Web server function.

+  When manipulating files using the network drive function, do not perform other network
functions such as the FTP client/server function or Web server function. If you do, the
DL1700E or the PC may become unstable.

+ The DL1700E can be mapped as a network drive only on Windows XP.

Characters That Can Be Used

This function uses the WebDAV client function on Windows and the WebDAV server
function on the instrument. The characters that can be used on the WebDAV server
function of the instrument are as follows:

» Uppercase and lower case alphabet characters and space

* Numbers

* The following symbols:  “#$% & ‘() +,-.= @ []*_ "{}~

Therefore, note the following points.

* You cannot save folders or files that use characters other than those listed above for
the names on the instrument storage medium. In addition, these types of files and
folders cannot be copied or moved.

» On Japanese versions of Windows XP the default file name for a newly created folder
is in Japanese, so a new folder is not created on the instrument’s drive.

» Files and folders that use characters other than those listed above on the instrument
storage medium do not appear in the file list using WebDAV.

» Files and folders that use characters other than those listed above are excluded from
the data capacity calculation. Therefore, the actual used space and the calculated
space may differ.

File Information

If a file or folder on the instrument storage medium is copied to a local disk on the PC,
the date/time of creation of the file or folder is changed to the date/time when the file or
folder is copied.

If a file or folder on a local disk on the PC is copied to the instrument storage medium,
the date/time of creation and date/time of modification of the file or folder are changed to
the date/time when the file or folder is copied.
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Chapter 14 Rear Panel Auxiliary I/O Section

14.1 External Trigger Input, External Clock Input,
and Trigger Gate Input

VAN

CAUTION

Only input signals that meet the specifications below. Otherwise, undesirable

signals such as excessive voltage may damage the instrument.

External Trigger Input Terminal
This terminal is used when an external signal is used as a trigger source (see section
6.6). This terminal is also used as the external clock input terminal (EXT CLOCK IN) and
the trigger gate input terminal (TRIG GATE IN).

On the DL1735E/DL1740E/DL1740EL, the terminal is labeled EXT CLOCK IN/EXT TRIG
IN/TRIG GATE IN (rear panel), and on the DL1720E it is labeled EXT (front panel).

Item

Description

Connector type

Maximum input voltage
Input frequency bandwidth
Input impedance

Input range

Trigger sensitivity

Trigger level

BNC

+ 40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz or
DC to 100 MHz

Approximately 1 MQ and approximately 20 pF

+2 V (for the DL1735E/DL1740E/DL1740EL)

=1V (when the =1 V range is set on the DL1720E)

=10 V (when the +10 V range is set on the DL1720E)

0.1 Vp-p (for the DL1735E/DL1740E/DL1740EL)

= 0.1 Vp-p (when the =1 V range is set on the DL1720E)

+ 1 Vp-p (when the =10 V range is set on the DL1720E)

+ 2V, setting resolution is 5 mV (on the DL1735E/DL1740E/
DL1740EL)

+ 1V, setting resolutions of 5 mV (when the +1 V range is set on
the DL1720E)

+ 10V, setting resolutions of 50 mV (when the +1 V range is set on
the DL1720E)

[Input terminal]

For the DL1735E/DL1740E/
DL1740EL

EXT CLOCK IN
EXT TRIG IN
TRIG GATE IN
<d0Vpk 1MQ

For the DL17420E
(terminal on the front panel)

(CamorzopF=_aovpk )
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14.1 External Trigger Input, External Clock Input, and Trigger Gate Input

External Clock Input Terminal
Use this terminal if you wish to operate the instrument using an external clock signal (see
section 5.10). This terminal is also used as the external trigger input terminal (EXT TRIG
IN) and the trigger gate input terminal (TRIG GATE IN).
On the DL1735E/DL1740E/DL1740EL, the terminal is labeled EXT CLOCK IN/EXT TRIG
IN/TRIG GATE IN (rear panel), and on the DL1720E it is labeled EXT (front panel).

Item Description

Connector type BNC

Maximum input voltage +40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz or
Frequency range 40 Hz to 20 MHz (continuous clock only)

Input impedance Approximately 1 MQ and approximately 20 pF

Input range +2 V (for the DL1735E/DL1740E/DL1740EL)

=1V (when the =1 V range set on the DL1720E)
=10 V (when the +10 V range set on the DL1720E)

Threshold level = 2V, setting resolution is 5 mV (on the DL1735E/DL1740E/
DL1740EL)
+ 1V, setting resolutions of 5 mV (when the +1 V range set on the
DL1720E)
+ 10V, setting resolutions of 50 mV (when the +10 V range set on
the DL1720E)

Minimum input amplitude 0.1 Vp-p (for the DL1735E.DL1740E/DL1740EL)
+ 0.1 Vp-p (when the =1 V range set on the DL1720E)
= 1 Vp-p (when the +10 V range set on the DL1720E)

Minimum pulse width 10 ns or more for High and Low.

[Input terminal]

For the DL1735E/DL1740E/ For the DL17420E
DL1740EL (terminal on the front panel)
(terminal on the rear panel)

I

EXT CLOCK IN
EXT TRIG IN

TRIG GATE IN
<40Vpk IMQ

Note

The threshold level for the external clock input and the trigger level for the external trigger
input are common.

14-2 IM 701730-01E



14.1 External Trigger Input, External Clock Input, and Trigger Gate Input

Trigger Gate Input Terminal
The terminal is used when you wish to activate the trigger using an external signal (see
section 6.16). This terminal is also used as the external trigger input terminal (EXT TRIG
IN) and the external clock input terminal (EXT CLOCK IN). On the DL1735E/DL1740E/
DL1740EL, the terminal is labeled EXT CLOCK IN/EXT TRIG IN/TRIG GATE IN (rear
panel), and on the DL1720E it is labeled EXT (front panel).

Item

Description

Connector type
Maximum input voltage
Frequency range

Input impedance

Input range

Minimum input amplitude

Minimum pulse width

BNC

+40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz or
DC to 50 MHz

Approximately 1 MQ and approximately 20 pF

+2 V (for the DL1735E/DL1740E/DL1740EL)

+ 1V (when set to the =1 V range on the DL1720E)

+ 10 V (when set to the +10 V range on the DL1720E)
0.1 Vp-p (for the DL1735E/DL1740E/DL1740EL)

0.1 Vp-p (when set to the =1 V range on the DL1720E)
1 Vp-p (when set to the +10 V range on the DL1720E)
10 ns or more for High and Low

[Input terminal]
For the DL1735E/DL1740E/
DL1740EL

(terminal on the rear panel)

EXT CLOCK IN

EXT TRIG IN

TRIG GATE IN

<40Vpk 1MQ
/

Note

For the DL17420E
(terminal on the front panel)

1MQ/20pF < 40Vpk

The determination level for the trigger gate input and the trigger level for the external trigger

input are common.

IM 701730-01E

14-3

uonoes o/ Aeljixny |aued Jeay H



14.2 Trigger Output (TRIG OUT)

A CAUTION

Never apply external voltage to the TRIG OUT terminal. Doing so can cause
damage to the instrument.

Trigger Output Terminal
A TTL level signal is output when a trigger is activated. The signal level is normally high
and goes low when a trigger is activated.

Item Description

Connector type BNC

Output level TTL

Output logic U (Negative)

Output delay time 50 ns or less

Output hold time 1 u s minimum for low level and 100 ns minimum for high level

[Input terminal]

For the DL1735E/DL1740E/ For the DL17420E
DL1740EL

1\
GO/
NO-GO

EXT CLOCK IN
EXT TRIG IN

TRIG GATE IN
<40Vpk IMQ

Circuit Diagram of the Output Section
5V 5V
470 ©
: 47 Q

Trigger activates

Output Timing

Trigger signal 50 ns max

H
Trigger output
L
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14.2 Trigger Output (TRIG OUT)

Low Level/High Level Hold Time

Trigger activates Trigger activates

H
Trigger output

))
149 E—

(Post-trigger time +

. ) 1 internal processing time)?
Pre-trigger time +
internal processing
time
Trigger Trigger
Pre- Post- Pre- Post-
trigger trigger trigger ytrigger
Waveform
acquisition

1. HIGH (high level) interval:Indicates the pre-trigger and internal processing time. 100 ns
minimum.
2. LOW (low level) interval: Indicates the post-trigger and internal processing time. 1 u s minimum.

IM 701730-01E
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14.3 Video Signal Output (VIDEO OUT (VGA))

A CAUTION

» Connect the cable after turning OFF the instrument and the monitor.
» Do not short the VIDEO OUT (VGA) terminal or apply external voltage to it.
Doing so can cause damage to the instrument.

Video Output Terminal
The instrument display can be output to a monitor through the RGB output. Connectable
monitors are VGA monitors or multi-sync monitors capable of displaying VGA.

Pin No Signal Name Description

1 Red 0.7 Vp-p

2 Green 0.7 Vp-p

3 Blue 0.7 Vp-p

4 -

5 -

6 GND

7 GND

8 GND

9 -

10 GND

11 -

12 -

13 Horizontal sync signal Approx. 31.3 kHz, TTL negative logic LI
14 Vertical sync signal Approx. 60 Hz, TTL negative logic L
15 -

VIDEO OUT (VGA)

D-Sub 15-pin receptacle

Connecting to the Monitor
1. Turn OFF the instrument and monitor.
2. Connect the instrument and the monitor using an analog RGB cable.
3.  The screen of the instrument appears on the monitor when both the instrument and
the monitor are turned ON.

Note
« The RGB video signal is constantly output from the VIDEO OUT (VGA) terminal.
+ The monitor screen may flicker if the instrument or another instrument is brought close to the
monitor.
» The edge of the screen may drop out depending on the monitor type.
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Chapter 15 Other Operations

15.1 Changing the Message and Menu Language
and Turning the Click Sound ON and OFF

Procedure

CLEAR

SNAT HELP

TRACE
(=) O

\v4¢fe

FLK | misc Jagnocd] marH

X-Y MEI IEI PHASE

SETUP |DisPLAY)(CoPY] mace savE)o—(SHIFT)
[ — o —C)
SEARCH

vsDIv TIME/DIV

OO

|

o

=]

OO0

o

.
ACQ | START/STOP

!

—TRIG'D
a a

[ENHANCED)

ACTION _DELAY.

S

=)
N

L‘E:\

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

L/

1. Press the MISC. The MISC menu appears.
2.  Press the System Config soft key to display a configuration menu.

HISC,

P

[~
alibration Remote

Control

[« s
Netuork | System ueruiew
Conf ig

Next
1,2y

Setting the Menu Language
3.  Press the Menu Language soft key to select ENG or CHN.
KOR can be selected on products with firmware version 2.09 or later.

Busten Cnf|
HTSC,
Hienu fiessage Jo1ick Sounda OFfset Trigger
Language | Language Date,Tine | Cancel Gate
ENG aen - Jorr DFF] oM OFF
Busten Cnf
MISC,
ENG CHN ick Sounda Offset Trigger
Date Time | Cancel Gate
R oM DFF] oM OFF
1 1

Setting the Message Language
3.  Press the Message Language soft key to select JPN, ENG, or CHN.
KOR can be selected on products with firmware version 2.09 or later.

Buysten Cnf
HISC,
Fenu Hessage | 1ick Sounda DFfset Trigger
Languag | Language Date,Tine | Cancel Gate
ENG JEN OFF DFF] oM OFF
Bysten Cnf
HISC,
Henu JPN ENG CHN frset Trigger
Language lance Gate
ENG _TI ON OFF
1 1 1

Turning the Click Sound ON and OFF
3.  Press the Click Sound soft key to select ON or OFF.

Bysten Cnf
Henu Hessage| ETick Sound]! Offset Trigger
Language | Languagt Jate,Tine | Cancel Gate
ENG JPN OFF @ @ ON OFF

HISC,

IM 701730-01E
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15.1 Changing the Message and Menu Language and Turning the Click Sound ON and OFF

Explanation

Setting the Menu Language

You can set the menus to display in English (ENG) or Chinese (CHN). Korean (KOR) is
available on products with firmware version 2.09 or later.

Setting the Message Language

When errors occur, and at other times, messages appear. You can specify to have
these messages displayed in Japanese (JPN), English (ENG) or Chinese (CHN).
Korean (KOR) is available on products with firmware version 2.09 or later. The
messages codes are common to each of these languages.

For details on messages, see section 16.2.

Turning the Click Sound ON and OFF
You can turn the click sound that is heard when the jog shuttle is turned ON and OFF .
The default setting is ON.

Note

The combinations of menu and message languages that can be set are as shown in the table
below.

If Japanese*, Chinese, or Korean are set as either the menu language or message language
option, then only that same language or English can be specified for the remaining option.
For example, if Chinese is set as the menu language, then only Chinese or English can be
set as the message language. In this example, if the message language were changed to
Korean, the menu language would also be changed to Korean.

* Japanese can only be set as the message language.

Menu Language
English Chinese Korean

Japanese 4 - -
Message English \ \ v
Language | Chinese v v -
Korean v - Vv

15-2
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15.2 Changing the USB Keyboard Language and
Checking the Connected USB Keyboard

Procedure
Shace WA HeLP
1o \v4¢fe
C
MEASURE| CURSOR, FiL MISC |GGINO-GO| MATH
(serup [oispLav)(copy]mace save)o—(sHIFT)
SEARCH O—TRIG'D

o

vsDIv

O

=]

OO0

o

a a
[ENHANCED)

TIME/DIV

Q ACTION _ DELAY.

S

=)
N

L‘E:\

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

L/

1. Press the MISC. The MISC menu appears.
2. Press the Next (1/2) soft key. The page 2 menu appears.

[y .7 oo |

Next
12)

rS o o o
alibration Remote Netuork Systen uervieuy
Control Conf ig

3.  Press the USB soft key.

HISC,

[ o o 7S
LcD Graphic Setup Self Tes UsB Back
Color Info 2,2y

Setting the Keyboard Language
4.  Press the Keyboard soft key to select JPN or ENG.

USB,
MISC

Keyboard

ENG

rS
Pevice Li

Checking the Connected Keyboard

4.  Press the Device List soft key. The USB Device List window appears.

USE Tevice List,

Device, Address, Product Name,

)
Keyboard 2 Mitsumi USB Keyboard
Printer 3 USB Printer

USB,
MISC,

S Teyboard
evice Lis

PN ENG

IM 701730-01E
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15.2 Changing the USB Keyboard Language and Checking the Connected USB Keyboard

Explanation

USB Keyboard Language

You can select the language of the USB keyboard that is used to enter items such as file
names and comments (see section 4.3). Keyboards conforming to USB Human Interface
Devices (HID) Class Version 1.1 can be used.

ENG: 104 keyboard and 89 keyboard
JPN: 109 keyboard and 89 keyboard

The character that is entered through each key of the USB keyboard varies depending
on the keyboard type. For details, see appendix 5.

Checking the Connected Keyboard
The USB devices that are connected can be listed.

Note

For USB keyboards that have been tested for compatibility, contact your nearest
YOKOGAWA dealer.

15-4
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15.3 Measuring the Offset Voltage and Applying the
Offset Voltage to the Computed Results

Procedure

CLEAR

SNAT HELP

TRACE
(=) O

\v4¢fe

FLK | misc Jagnocd] marH

X-Y MEI IEI PHASE

SETUP_|DispLAY)(CoPY] maGe save)o—(sHIFT)
[ — o —C)
SEARCH

vsDIv TIME/DIV

|

o

=]

.
ACQ | START/STOP

—TRIG'D
a a

[ENHANCED)

!

+ To exit the menu during operation, press ESC
located above the soft keys.

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

o

OO0

O

O

ACTION _DELAY.

S

=)
N

L‘E:\

L/

Explanation

Press the MISC.
Press the System Cnfg soft key to display a configuration menu.

HISC,

rS o o
alibration Remote

7S
Netuork Systen
Control

Conf ig

Juervieu Next
1,2y

Press the Offset Cancel soft key to select ON or OFF.
The default setting is OFF.

Henu Message
Language | Language
ENG JPN

[Busten Cnf
HISC,

Tick Soundfa Dffset Trigger
Date Tim¢ Cancel Gate
OFF [ DFF| N OFF

The offset value that is specified for each channel can be subtracted from the input
signal and used for computation and automated measurement.
OFF: The offset value is not applied to computed results and the results of automated

measurements.

Waveform is observed without subtracting the offset voltage (DC voltage) from
the input signal.

The vertical position of the screen corresponds to the offset voltage.

ON: The offset value is applied to computed results and the results of automated
measurements.
The offset value specified for each channel can be used to subtract the offset
voltage (DC voltage) from the input signal for waveform observation. The vertical
position is setto 0 V.

Note

The Offset Cancel setting applies to all channels.
To specify whether to cancel or not cancel the offset voltage for each channel separately, use
the linear scaling function.

IM 701730-01E
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15.4 Setting the Screen Color and Intensity

Procedure

(r [ wsc ]
L 115

+ To exit the menu during operation, press ESC

\@ %ﬁfg’ located above the soft keys.

GRINO-GO

X-Y S=— 7
(servp [oispLav)(opy[ mace save)o—(sHIFT)

shuttle & SELECT refers to the operation of
selecting/setting items and entering values using

PHASE

In the procedural explanation below, the term jog
.

HORIZONTAL v —mﬁ ] R

NeD) g e the jog shuttle and SELECT and RESET keys.
a(2) For details on this operation, see sections 4.1 and
o @ vsDIV TIME DIV AcTION DELAY 4. 2.

o) %@ + For a description of the operation using a USB

keyboard or a USB mouse, see section 4.3.

N

L/

1. Press the MISC. The MISC menu appears.

2.  Press the Next (1/2) soft key. The page 2 menu appears.
fatanatio Aﬁﬁﬁiﬁﬁl e ‘iﬂiﬁ‘iz I”_ IEI

3.  Press the Graphic Color soft key. The Graphic Color menu appears.
o |‘§§?E¥‘° |E‘“” et v @

4.  Press the Mode soft key. The Mode menu appears.

Graphic,

Color,

Tiode | Menu  |oWaveforn
Intensity 16 16

[ snap

10

[ Grid

10

[ Cursor

10

Setting the Display Color

5.  Press the RGB soft key. The RGB menu appears.
Graphic,
i Color,
|Intensi ] RGB Waveform [ Snap | Grid &) Cursor
’7 . 10 10 10 10
1 1
6.  Press the Menu soft key. The Menu dialog box opens.
Henu,
R G B
Fore
Back
Focus
Select
Dialog
Shadau
Line ‘
Graphic,
Color,
Hode ~ | [o
| Henu ‘aveforn Others
RGB
7.  Use jog shuttle & SELECT to set the menu screen color.
8.  Press ESC. The Menu dialog box closes.

15-6
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15.4 Setting the Screen Color and Intensity

9. Likewise, set the colors for Waveform and Others.
CH3, CH4, and Math2 are not displayed on the DL1720E.

Graphic,
CoTor,
Mode N ~ N
Henu Vaveforn | Others
RGB
Waveforn Others,
R G B R ] B
o snap (]
oz swapt
o swapz |
ona swap3 mea o)
Matht swapa
Hathe arid
nack cursar
Marker

Setting the Intensity
5.  Press the Intensity soft key. The Intensity menu appears.

¢|Intensitg

Graphic,
Color

RGB Waveform [ Smap [ Grid o) Cursor

10 10 10 10

6. Press the Menu soft key.
Turn the jog shuttle to set the intensity of the menu screen.
8. Likewise, set the intensity of Waveform, Snap, Grid, and Cursor.

N

Graphic_]

Color,

Mode @ Henu [TMaveforn |7 Smap [ Grid &) Cursor 1
Intensit 10 10 10 10 10

IM 701730-01E
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15.4 Setting the Screen Color and Intensity

Explanation

Display Color

You can set the screen color using a ratio of red (R), green (G), and blue (B) for each
item. The selectable range is 0 to 15 levels, and the resolution is 1 level.

Item Target

Menu

Fore Menu

Back Background color

Focus Selection cursor

Select Selected menu

Dialog Dialog box

Shadow Background color of the selected menu
Line Menu screen lines

Waveform

CH1-CH4, Waveform color (CH1 to CH2, and Math1 on the DL1720E)

Math1, Math2
Back

Background color of the waveform display area

Other

Snap Snapshot waveforms
Snap1-4 Loaded snapshot waveforms
Grid Grid

Cursor Cursor

Marker Maker

Intensity

You can set the intensity in the range of 1 to 15 levels for each item. The selectable
range is 0 to 15 levels, and the resolution is 1 level.

Item Target

Menu Menu screens
Waveform Waveform

Snap Snapshot waveforms
Grid Grid

Cursor Cursor

15-8
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15.5 Turning OFF the Backlight and Setting the
Brightness of the Backlight

Procedure

CLEAR

TRACE @ SNBF HeLP
O \ O O + To exit the menu during operation, press ESC
5
MEASURE | CURSOR, FiL MISC |GGINO-GO| MATH
- i Lwse ) RESET located above the soft keys.

(sETuP [oispLav)(copy] mace save)o—(sHiFT) + For a description of the operation using a USB
[ — 10— RGO ;
TRIG'D keyboard or a USB mouse, see section 4.3.

a a
[ENHANCED)

vsDIv TIME/DIV

Bl 5las &
L/

1. Press the MISC. The MISC menu appears.
2.  Press the Next (1/2) soft key. The page 2 menu appears.

rS o o o
alibration Remote Netuork Systen uervieuy Next
Control Conf ig 12)

3.  Press the LCD soft key. The LDC menu is displayed.

|
ﬂa

8008
i
[

o

7~
©

HTSC,

- [a o
LcD Graphic Setup Self Test usB Back
Color Info 2,2)

Setting the Hold Off
4.  Press the Auto OFF soft key to select ON or OFF.
If you set Auto OFF to ON, the Auto OFF Time menu appears. Proceed to step 5.

AUIto OFF [ Bright
LCD OFF -ness
Exec ON 4

5.  Press the Time soft key.
6.  Turn the jog shuttle to set the time when the backlight will automatically turn OFF.

Auto OFF| ;5 Time | Bright
LCD OFF —ness
Exec OFF DA 1min 4

Setting the Backlight Brightness
6.  Press the Brightness soft key.
7. Turn the jog shuttle to set the backlight brightness.

LCD,
MISC

LCD,
MTSC,

= —

_ISC,
Auto OFF | Bright
LCD OFF —ness
Exec ON 4

Turning the Backlight ON and OFF
7.  Press the LCD OFF Exec soft key. The backlight turns OFF.
Pressing any panel key turns the backlight ON allowing the screen to be viewed.

LCD OFF
Exec

LCD,
MISC

4

AWt OFF [& Bright
-Ness
on

IM 701730-01E 15-9
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15.5 Turning OFF the Backlight and Setting the Brightness of the Backlight

Explanation
Turning the Backlight ON and OFF
You can turn ON/OFF the LCD backlight.
» Pressing the LCD OFF EXEC soft key turns OFF the backlight.
» Pressing any panel key turns the backlight ON allowing the screen to be viewed.

Backlight Auto OFF
The backlight automatically turns OFF if there is no key operation for the specified time.
The selectable time is 1 to 60 min, and the resolution is 1 min.

Backlight Brightness

You can change the brightness of the backlight. Dimming the backlight brightness or
leaving the backlight turned OFF prolongs its life. The selectable range is 1 to 4 levels,
and the resolution is 1 level.
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Chapter 16 Troubleshooting, Maintenance, and Inspection

16.1 Malfunction? First, Investigate.

Corrective Actions When Abnormalities Occur

» Refer to the following pages when error messages appear on screen.

» Contact the dealer from which you purchased the instrument if servicing is required, or

if the instrument fails to operate normally after taking appropriate corrective actions.

storage medium.

. . : Reference
Description Probable Cause Corrective Action Section
Using a power supply outside the ratings. | Use a correct power supply. 3.3
The power cannot be
turned ON. _The main power switch on the rear panel Turn ON the main power switch. 33
is not turned ON.
The backlight is turned OFF. Press any key. 15.5
Nothing is displayed.
The screen colors are not appropriate. Set the screen color. 15.4
The display is odd. The system is not operating properly. Power-cycle the DL1700E. 3.3
The waveform display Waveform data was Ipaded from an Unload the loaded waveform data. 125
does not update. external storage medium.
L Press SHIFT + CLEAR TRACE to
The DL1700E is in remote mode. enable local mode. -
Keys do not work.
Other causes. Perform a k_ey test. e . 16.3
If the test fails, servicing is required.
The trigger gate is enabled. Turn OFF the trigger gate. 6.16
Trigger does not activate.
The trigger settings are not appropriate. Set the trigger conditions correctly. Chapter 6
. Warm up the DL1700E for 30
Insufficient warm-up. minutesafter turning on the power. -
Not calibrated. Execute calibration. 4.6
The probe’s phase has not been .
Measured values are corrected. Perform phase correction correctly. 3.5
not correct.
The probe attenuation is not correct. Set an appropriate value. 5.5
An offset voltage is added. Set the offset voltage to 0 V. 5.6
Execute calibration.
Other causes. If the measured value is still odd, 4.6
servicing is required.
Ca_nnpt ogtput to the The printer head is damaged or worn out. | Servicing required. -
built-in printer.
The medium is not formatted. Format the medium. 12.4
Cannot save to the The medium is write-protected. Release the medium’s write-protect. -
specified medium. :
No more free space on the medium. Delete unneeded files or use another 12.11

Cannot change settings
or control the operation
of the DL1700E via the
communication interface.

The address of the DL1700E used by
the program is different from the
specified address.

Match the address used in the program
to the address of the DL1700E.

The interface is not used in a way that
conforms to the electrical or mechanical
specifications.

Use it in a way that conforms to the
specifications.

Communication
Interface

User’'s Manual
(IM 701730-17E,
CD-ROM)

IM 701730-01E
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16.2 Messages and Corrective Actions

Error Messages

A message (such as an error message) may appear during operation. This section

describes the meanings of the messages and their corrective actions. The messages
can be displayed either in English or Japanese (see section 15.1). Contact the dealer
from which you purchased the instrument if servicing is required.

The following messages appear in Japanese in the upper row, and English in the bottom
row. In addition to the messages listed below, there are communication error messages.
These messages are described in the Communication Interface User's Manual (IM

701730-17E).

Status Messages

Code Message Corrective Action Sections
0 Aborted hard copy. - 11.2
1 Aborted file operation. - Chapter 12
2 Completed data store. - 12.1
3 Completed data recall. - 12.1
4 Completed GO/NO-GO. - 10.9, 10.10
10 Set to remote mode by communication Press SHIFT + CLEAR TRACE to enable local -
commands. mode.
11 Local lockout by communication commands. To operate the keys, release lockout using -
communication commands.
13 All settings will be initialized. Power up with - 4.4
the RESET key depressed.
21 Completed action-on-trigger. - 6.15
22 Executed unload. - 12.5,12.7
23 Released the Preview mode. - 11.2
24 Some of the channels are set to 50 ohm DC input. — 5.4
To keep the settings, press the SELECT key.
Pressing any other key will change the settings
to 1 Mohm DC input.
25 Aborted the search. - 10.2t0 10.4
26 Executed the search, but no record was found - 10.2t0 10.4
that matched the conditions.
27 Executed the search, but no pattern was found - 10.2t0 10.4
that matched the conditions.
28 Pattern contains points that are between Thr - 10.4
Lower and Thr Upper.
29 MATH will be performed on all records. - -
Abort the operation by setting the history
Display Mode to One.
30 Aborted the recalculation of the MATH. - -
32 Aborted statistical measurement processing. - 10.7
36 Key invalid for this model. - -
48 Abort process is running. Wait until the - -

process completes.

16-2
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16.2 Messages and Corrective Act

ions

Errors in Execution (600 to 799)

Code Message Corrective Action Sections
601 Invalid file name. Check the file name. 12.4t012.8
602,603 No USB device or no storage media inserted. Check the USB device connection, and the -
presence of a storage medium.
604 Storage media failure. Check the storage medium. -
605 File not found. Check the file name and storage medium Chapter 12
606 Storage media is protected. Turn OFF the write-protect switch on the storage —
medium.
607 Storage media failure. Check the storage medium. -
608-610  Invalid file name. Check the file name. 12.4t012.8
611,612 Storage media full. Delete unneeded files or use another storage 12.11
medium.
613 Cannot delete a directory if there are files in Delete all the files in the directory to be deleted. 12.11
the directory.
614 File is protected. Change the attribute to R/W. 12.11
615 Physical format error. Reformat the storage medium. 124
If the same error occurs, the storage medium cannot
be formatted using the DL1700E.
616-620  File system failure. Check using a different storage medium. -
If it still fails, servicing required.
621 File is damaged. Check the file. -
622-641  File system failure. Check using a different storage medium. -
656-663 If it still fails, servicing required.
642 No storage media exists in USB device. Check the presence of the storage medium of the —
USB device.
646-653  Storage media failure. Check the storage medium. -
654 Storage media failure. Check the format type of the floppy disk. 124
665 Cannot load this file format. Files saved on other models (such as YOKOGAWA —
DL/AG Series) cannot be loaded.
666 File is now being accessed. Wait a moment. Execute after the access is finished. -
667 Cannot be executed while data acquisition is Press the START/STOP key to stop the waveform 7.1
in progress. acquisition first.
668 Cannot find “.HDR” file. Check the file. 12.5
669 Cannot load the specified file on this ROM Upgrade the firmware. -
version or this model.
671 Save data not found. Check the existence of the data to be saved. -
676 Unknown file format. Check whether the data is in a format that the 12.5t0
DL1700E can handle. 12.9
Change the extension
677 P-P compression cannot be used to save FFT Turn OFF the P-P compression and save the data. 12.5
waveforms.
679 Data that have been P-P compressed and - -
saved cannot be loaded.
680 lllegal printer head position. Move the release arm to the HOLD position. 11.1
681 Paper empty. Install the roll paper. 11.1
682 Printer overheated. Turn OFF the power immediately. -
Servicing required.
683 Printer overheated. Turn OFF the power immediately. -
Servicing required.
684 Printer is not installed. Check the specifications to see if your model has  Page ii
the optional printer.
685 Printer time out. Servicing required. -
691 The printer has malfunctioned. Servicing required. -
692 Printer error. - -

Turn the power of the printer from OFF to ON.
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16.2 Messages and Corrective Actions

Code Message Corrective Action Sections
693 Printer offline. - -
694 Out of paper. - —
695 Printer is in use. - -
696 Cannot detect printer. - -
Turn ON the printer.
Check connectors.
697 No files supporting the thumbnail display window. — 12.10
701 Cannot be executed while data acquisition is Press the START/STOP key to stop the waveform. 7.1
acquisition first.
703 There is no data to be undone. Undo is not possible because the data immediately 4.4, 4.5
before the initialization or auto setup does not exist.
704 Cannot be executed while data acquisition is Press the START/STOP key to stop the waveform. 7.1
acquisition first.
705 Cannot be executed while data store/recall is in - 12.1
progress.
706 There is no data to be recalled. - 12.1
707 Cannot start during data output. Wait until the output is complete. Chapter 11
711 Cannot access file while hard-copying. Wait until the output is complete. 11.2
712 Cannot compress this screen image. Turn OFF the compression setting. 12.9
Turn off the compression switch.
713 Calibration failure. Servicing required. -
Disconnect the input and execute again.
If it fails again, servicing is required.
726 Cannot start when loading waveform data that Execute unload. 125
has been saved in history All mode.
727 Insufficient output data. Increase Mag or widen the Time Range interval.  11.2
Increase Mag or widen the Time Range interval.
728 Hard copying. Press COPY again to abort. 11.2
Abort or wait until it is complete.
729 Cannot perform calibration while waveform data ~ Unload the loaded waveform using the FILE menu. 12.5
is loaded.
730 Pattern is not specified. Set at least one of the search pattern to a value 10.4
other than x.
731 Cannot start when waveform data that has been  Unload the loaded waveform using the FILE menu. 12.5
acquired in the linear average mode is loaded.
732 Cannot be executed while computation is Turn OFF Display of the MATH menu and abort 9.1
in progress. the computation.
733 Failed to measure statistics. Check to see that waveform data to be measured 10.7
The target waveform data exists or the exists and that there is at least one cycle of
measured waveform data may not exist. If Cycle waveform within the measurement range.
Statistics is specified, the instrument may be
configured in a way that fails to detect the cycle.
735 Cannot store because the data is locked. Release the lock through Store Detail. 12.1
Release the lock through Store Detail.
736 The File item is inappropriate. Select Waveform, Snap, or Measure. -
Select Waveform, Snap, or Measure.
737 Executing file Load, Save, or Format. - -
Abort or wait until it is complete.
738 Hard copying or saving image. - -
Abort or wait until it is complete.
750 Cannot connect to the server. Check network configuration and connection. Chapter 13
751 Not yet connected to the ftp server. Check network configuration and connection. Chapter 13
752 This ftp function in not supported. - Chapter 13
753 FTP Error: Pwd Check network configuration and connection. Chapter 13
754 FTP Error: Cwd Check network configuration and connection. Chapter 13
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16.2 Messages and Corrective Actions

Code Message Corrective Action Sections
755 FTP Error: Rm Check network configuration and connection. Chapter 13
756 FTP Error: List Check network configuration and connection. Chapter 13
757 FTP Error: Mkdir Check network configuration and connection. Chapter 13
758 FTP Error: Rmdir Check network configuration and connection. Chapter 13
759 FTP Error: Get Check network configuration and connection. Chapter 13
760 FTP Error: Put Check network configuration and connection. Chapter 13
761 FTP Error: GetData Check network configuration and connection. Chapter 13
762 FTP Error: PutData Check network configuration and connection and  Chapter 13
disk space.
763 FTP Error: AppendData Check network configuration and connection and  Chapter 13
disk space.
764 FTP Error: Client Handle Check network configuration and connection. Chapter 13
765 FTP Error: Others Check network configuration and connection. Chapter 13
785 Cannot send data to a network printer. Check network configuration and connection. Chapter 13
786 Cannot send the e-mail message. Check network configuration and connection. Chapter 13
797 Connecting to a NetDrive. Wait until - Chapter 13
connection has been established.
Errors in Setting (800 to 899)
Code Message Corrective Action Sections
800 lllegal date/time. Set them correctly. 3.6
801 lllegal file name. lllegal character exists, or the file name is restricted 4.2
by MS-DOS. Enter a different file name.
804 Cannot change this parameter while data Press the START/STOP to stop the waveform 71
acquisition is in progress. acquisition first.
806 GO/NO-GO is in execution Abort GO/NO-GO. 10.9, 10.10
Please press the Abort key.
814 Duplicated label. Set a different label. 8.9
819 Cannot change when Channel Display is OFF Turn ON the channel display or set the 5.1,9.1
or Math settings are invalid. computation.
821 Cannot change when ExtClock is active. Set the time base to Internal. 5.10
836 Cannot change settings during action-on-trigger. ~ Abort abort-on-trigger. 6.15,7.1
840 Cannot set the acquisition mode to Average Change the acquisition mode or change the 6.1,75
when the trigger mode is set to Single or trigger mode.
Single(N).
841 It is not possible to make a setting that will Set the trigger mode to a mode other than 6.1
result in the repetitive mode when the trigger Single(N).
mode is set to Single(N).
842 Cannot specify A->B(N) Turn OFF the trigger gate. 6.16
and A Delay B when the trigger gate is active.
843 Cannot set the trigger mode to Single or Change the acquisition mode or change the 6.1,75
Single(N) when the acquisition mode is Average.  trigger mode.
846 Cannot set the trigger mode to Single(N) Turn OFF the repetitive mode, lower T/div, or 511,7.4
during repetitive sampling mode. shorten the record length.
847 Cannot set this parameter during repetitive Turn OFF the repetitive mode, lower T/div, or 511,74
sampling mode. shorten the record length.
848 Not possible during the interleave mode. Turn OFF interleave mode. 7.3
850 Not possible in the current record length. Change the record length. 7.2
851 Cannot carry out computation at the current Change the record length. 7.2
record length.
852 The operation is not possible when waveforms Execute unload. 125

are loaded.
Unload the loaded files from the FILE menu.
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16.2 Messages and Corrective Actions

Code Message Corrective Action Sections
853 Setting or executing is not possible during the Abort the search. 10.2t0 10.4
search operation.
854 Search pattern does not exist. Change the search conditions and search again.  10.4
Execute the search.
855 Settings cannot be changed or executed during Abort the search. 10.2,10.3
the history search operation.
856 The record cannot be selected. Check the record number using Show Map. 10.2,10.3
857 History record does not exist. History record is not possible in average mode, 74,75
repetitive sampling mode, and roll mode.
858 Settings or executing is not possible during FFT Set Display Mode on the HISTORY menu to One. 10.1
recalculation.
Abort the operation by setting the history
Display Mode to One.
860 Cannot be configured or executed while updating  Set Display Mode on the HISTORY menu to One. 10.1
the history all display. Aborted when history
display mode is set to One.
861 Cannot output color in this format. Turn OFF the color. 11.3
862 Zones cannot be edited in the following cases: Display the main window and the target waveform. 10.9
» When the main window is not displayed.
»  When the target waveform is not displayed.
863 The zone waveform does not exist. Create the zone waveform. 10.9
864 The zone is being edited. To perform other Select Quit to exit zone editing. 10.9
operations, select Quit to exit zone editing.
865 Zones determination is not possible in the Display the main window and the target window 10.9
following cases: and create the zone waveform.
» When the main window is not displayed.
»  When the target waveform is not displayed.
* When the zone waveform does not exist.
868 Processing statistics. To perform other Abort statistical processing. 10.7
operations, abort the statistical processing.
Error in System Operation (900 to 908, 912 to 914)
Code Message Corrective Action Sections
901 Failed to backup setup data. Will initialize. Servicing required. -
The backup battery may be flat.
906 Fan stopped; Turn OFF the power immediately. -
Turn off the power immediately. Servicing required.
907 Backup battery is flat. Servicing is required for battery replacement. -
912 Fatal error in the communication driver. Servicing required. -

Note

If servicing is required, initialize the instrument once for confirmation.
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16.3 Performing a Self-Test

Procedure

CLEAR
TRACE
(=) O

X-Y

FIL|
MEI

IEI

O
wmisc_|adnocd| matH RESET
PrAsE ( ACQ | START/STOP
SETUP_|DispLaY)(CoPY] mace save)o—(sHiFT)

SNAT HELP

OO0 |.

To exit the menu during operation, press ESC

located above the soft keys.

o

=]

o

OO0

|
“E

vsDIv

O

[ — 117 T —0)
SEARCH —TRIG'D

» For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

a a
[ENHANCED)

TIME/DIV

O

ACTION __DELAY.

S

=)
N

L‘E:\

L/

Displaying the Self Test Menu
1.  Press the MISC. The MISC menu appears.
2.  Press the Next (1/2) soft key. The page 2 menu appears.

Uery ey Next
-2y

3.  Press the Selftest soft key. The Self Test menu appears.

Setup Back
Info @2y

Executing Accuracy Tests of the Memory, Floppy Disk Drive, PC Card, and
Printer
4.  Press the Test Iltem soft key. The Test ltem menu appears.

Test
Exec

5.  Press the Memory, FDD (or PC CARD)*, Printer, or Accuracy soft key to select
the test item.
* Included on certain models only.

[
Systen
Conf ig

[ [a [a
alibration] Remote Network

Control

P [
1co Graphic
Color

o Y
Self 'hastl UsB

Self Test,
HISC,

Test Item
FID

[Self Test]
[ mIsC

Menory FID Printer | Accuracy

ey Boar
Test
Exec I
X " . . Y

6. Press the Test Exec soft key. The Test of the selected item is executed.

Test Tten u
Test
FID Exec
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16.3 Performing a Self-Test

Executing the Key Test
4.  Press the Test Item soft key. The Test ltem menu appears.

Test Item
Test
FDD Exec

5.  Press the Key Board soft key. The Key Board menu appears.

[Self Test]
MTSC,

Self Test,

MISC,
ey Board| | Memory FDD Printer | Accuracy
Test
Exec

6.  Press the Test Exec soft key. The Key Board Test window appears.
7.  When you press a panel key, the character of the same key name is highlighted in
the Key Board Test window.

Seif Test]
—HISC

8.  Press all panel keys or press ESC twice. The key test is terminated.

Test Ttem Soft Key

Key Board

¢ Testing the Soft Keys

9.  Press the Soft Key soft key. A keyboard used to enter values and strings appears.

10. Use jog shuttle & SELECT or soft keys to check that all the characters on the
keyboard can be entered correctly.

Test Ttem Soft Key
Test
Key Board Exec

[Self Test]
[MISC

= INSERT

Self Test,
MISC,

CAP3 ENT

“ R ”l - ‘ s ”l ws “0 |

11. Press ESC. The keyboard used to enter values and strings clears.

Note
*  When performing a self test on the floppy disk drive or PC card, insert a floppy disk or PC
card into the drive before executing the test.
» Perform the PC card self-test in a condition in which partitions are not used.
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16.3 Performing a Self-Test

Explanation

Memory Test

Tests whether the internal ROM and the built-in backup lithium battery is operating
correctly. If “Pass” is displayed, it is operating correctly.

If Failed is displayed, contact your YOKOGAWA dealer.

Floppy Disk Drive (or PC Card)* Test
Tests whether the floppy disk (or PC card) drive is operating properly. If Failed is

displayed after executing the test, contact your YOKOGAWA dealer.
* Included on certain models only.

Printer Test

Tests whether the built-in printer is operating properly. If the tint is printed correctly, the
operation is normal. If the printer does not print correctly, contact your YOKOGAWA
dealer.

Accuracy Test
Tests the accuracy of the A/D converter. If Failed is displayed, contact your
YOKOGAWA dealer.

Key Test
Tests whether the front panel keys are operating properly. If the name of the key being
pressed appears highlighted, the key is operating correctly. If it appears in inverse video,
contact your YOKOGAWA dealer.
¢ Soft Key Test
Tests whether the soft keys are operating properly. If the characters on the keyboard
used to enter values and strings are entered correctly, the soft keys are operating
correctly. If the keys do not operate correctly, contact your YOKOGAWA dealer.
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16.4 Display an Overview of the System Conditions
(Overview)

SNAT HELP

O

4

ACQ || START/STOP

”E

TRIG'D
a

[ENHANCED)

ACTION __ DELAY.

TIME/DIV

O

I‘il IIElI:

[
N

RESET

SELECT,

7

Explanation

O |.

To exit the menu during operation, press ESC
located above the soft keys.

For a description of the operation using a USB
keyboard or a USB mouse, see section 4.3.

1.

Press the MISC. The MISC menu appears.
Press the Overview soft key. The Overview window opens.

[a [a
alibration| Remote

Control

ry ry
Network | System
Conf ig

¥

" ueryiey

[_HISC__]

Next
1,2)

Model
Record Length

Option
Printer
FDDIPC CARD
Ether
Serial Bus

Default Language
Soft Version
Linkage Date
Product ID

Systen Overview

i 791730(4CH Std.)

: MaxzZMW (1HW-CH)

: Yes(/B5)
: FDD(-J1)
1 Yes(/C1e)
: No

MAC : 000064_B861_002

: JPN
: 1.00
: (G5E ROM)04-05/07 Fri 13:48
* BRJEUSSU

ROM Sum : BD4AH

Pressing a panel key other than the Overview soft key clears the Overview window.

You can check the firmware version, model, and installed options on a screen similar to

the one shown above.
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16.5 Replacing the Power Fuse

VAN

Specified Rating

To prevent electric shock or fires, use a fuse of the specified rating in terms of
current, voltage, and type.

Always turn OFF the power switch and unplug the power cord before attempting
to replace the fuse.

Do not short the fuse holder.

The specifications for power fuses that can be used by the instrument are as follows.

Item Description

Maximum rated voltage 250V

Maximum rated current 4A

Type Time lag

Standard VDE/SEMKO/UL/CSA certified.
Part No. A1352EF

Exchanging the Fuse
Replace the power fuse according to the following steps.

1.
2.
3.

Turn OFF the main power switch on the rear panel.

Unplug the power cord from the power connector.

Insert the tip of a flathead screwdriver into the indentation on the fuse holder
located on the rear panel. Turn the fuse holder and remove it.

Remove the blown fuse from the tip of the fuse holder.

Insert a new fuse into the fuse holder, then return the fuse holder to its original
location on the instrument.

IM 701730-01E
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16.6 Recommended Replacement Parts

The three-year warranty applies only to the main unit of the instrument (starting from the
day of delivery) and does not cover any other items nor expendable items (items which
wear out). Contact your nearest YOKOGAWA dealer for replacement parts.

Parts Name Replacement Period
Built-in printer Under normal usage, 120 rolls of paper (part no.: B9850NX)
LCD backlight Approx. 25000 hours under normal use

The following items are expendable items. It is recommended that the parts be replaced
according to the period indicated below. Contact your nearest YOKOGAWA dealer for
replacement parts.

Parts Name Recommended Replacement Period
Cooling fan 3 years
Backup battery (lithium battery) 5 years
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Chapter 17 Specifications

17.1 Input Section

Item Description
Number of input channels 4(CH1-CH4), DL1720E is 2 (CH1, CH2)
Input coupling AC 1MQ, DC 1MQ, DC 509, GND
Input connector BNC connector
Input impedance 1 MQ +1.0%, approx. 20 pF
50 Q+1.0% (VSWR1.4 or less (DC-500 MHz, DL1735E is DC-350 MHz))
Voltage-axis sensitivity setting For 1 MQ input: 2 mV/div to 10 V/div (1-2-5 steps)
For 50 Q input: 2 mV/div to 1 V/div (1-2-5 steps)
Maximum input voltage' For 1 MQ input (at a frequency of 1 kHz or less): 400 V (DC+ACpeak) (282 Vrms CAT Il)
For 50 Q input: 5 Vrms or 10 Vpeak (not to exceed either of

the two values)

Maximum DC offset setting range (When the probe attenuation is set to 1:1)
2 mV/div to 50 mV/div: =1V
100 mV/div-500 mV/div: =10 V
1 V/div-10 V/div: +100V

Vertical (voltage) axis accuracy

DC accuracy?: +(1.5% of 8 div + offset voltage axis accuracy)
Offset voltage axis 2 mV/div to 50 mV/div: = (1% of the setting + 0.2 mV)
accuracy? 100 mV/div-500 mV/div: = (1% of the setting + 2 mV)

1 V/div-10 V/div: + (1% of the setting + 20 mV)

Frequency characteristics® (=3 dB point when a sine wave of amplitude = 4 divisions is input)

DL1720E/DL1740E/DL1740EL
For 50 Q input

1 V/div-10 mV/div: DC-500 MHz

5 mV/div-2 mV/div:  DC-400 MHz
For 1 MQ input ( when using the 700988 passive probe, indicates the frequency of the input
signal at the probe tip. The value inside the brackets is the frequency when using the 701941
miniature passive probe.)

10 V/div-10 mV/div:  DC-400 MHz [DC-500 MHz]

5 mV/div-2 mV/div:  DC-300 MHz [DC-400 MHz]
DL1735E
For 50 Q input

1 V/div-10 mV/div: DC-350 MHz

5 mV/div-2 mV/div:  DC-250 MHz
For 1 MQ input ( when using the 700988 passive probe, indicates the frequency of the input
signal at the probe tip. The value inside the brackets is the frequency when using the 701941
miniature passive probe.)

10 V/div-10 mV/div:  DC-350 MHz [DC-350 MHz]

5 mV/div-2 mV/div:  DC-250 MHz [DC-250 MHz]

Lower —3 dB attenuation point when AC coupled
10 Hz or less (1 Hz or less when using the 10:1 probe provided)

Skew between channels (When using the same settings)
1 ns or less

Residual noise level* +1.25 mV or = 0.15 div, whichever is greater (typical value®)

Isolation between channels At 500 MHz: —34 dB (typical value®)
(same voltage sensitivity)

A/D conversion resolution 8 bit (24 LSB/div)
Probe attenuation setting 1:1,10:1, 100:1, 1000:1, 10A:1 V, 100A:1 V

1. When using the probe, be sure that the maximum input voltage of the DL1700E and the maximum input voltage of the probe
are not exceeded.

2. Value measured under standard operating conditions (see section 17.12) after thirty-minute warm-up and after calibration with
the time base set to internal clock.

3. Value in the case of a repetitive phenomenon.
The frequency bandwidth of a single-shot phenomenon is the smaller of the two values, DC to sampling frequency/2.5 and
the frequency bandwidth of a repetitive phenomenon.

4. When the input section is shorted, the record length set to 10 kW, the acquisition mode set to normal mode, the accumulation
set to OFF, and the probe attenuation set to 1:1.

5. Typical value represents a typical or average value. It is not strictly warranted.
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17.1 Input Section

Item

Description

Bandwidth limit

Turn ON/OFF the 100-MHz or 20-MHz bandwidth limit for each channel.

Maximum sample rate

Realtime sampling mode

When interleave is ON: 1 GS/s
When interleave mode is OFF: 500 MS/s
Repetitive Sampling Mode 100 GS/s

Maximum record length

DL1735E/DL1740E: When interleave is ON:

When interleave mode is OFF:

DL1740EL: When interleave is ON:

When interleave mode is OFF:

DL1720E: When interleave is ON:

When interleave mode is OFF:

2 MW/CH
1 MW/CH
8 MW/CH
4 MW/CH
1 MW/CH
500 kWord/CH
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17.2 Trigger Section

Item

Description

Trigger mode

Auto, auto-level, normal, single, and single(N)

Trigger source

CH1 to CH4' (signal input from each input terminal), LINE (commercial power supply signal that
is connected), EXT (signal input from the EXT TRIG IN terminal (or the EXT terminal on the

DL1720E)).
Trigger coupling CH1-CH4': DC/AC
EXT: DC

HF rejection

Select the bandwidth limit with respect to the trigger source (OFF/DC to approx. 15 kHz or DC
to approx. 20 MHz) for each channel (CH1 to CH4')

Trigger hysteresis

Select high or low for the trigger level hysteresis width for each channel (CH1 to CH4')

Trigger level range CH1-CH4': 4 divisions from the screen center.
EXT: =2 V (DL1735E/DL1740E/DL1740EL)
=1V (when the =1 V range set on the DL1720E)
=10 V (when the +10 V range set on the DL1720E)
Trigger level setting resolution CH1-CH4':  0.01div
EXT: 5mV (DL1735E/DL1740E/DL1740EL)
5 mV (when the =1 V range set on the DL1720E)
50 mV (when the =10 V range set on the DL1720E)
Trigger level accuracy CH1-CH4"2: =« (one division + 10% of the trigger level)
EXTS: = (50 mV + 10% of the trigger level) (DL1735E/DL1740E/DL1740EL)
= (50 mV + 10% of the trigger level) (= 1 V range of the DL1720)
+ (500 mV + 10% of the trigger level) (= 10 V range of the DL1720)
Probe attenuation setting for ~ 1:1/10:1
external trigger
Trigger sensitivity? CH1-CH4':  For DC-500 MHz, 1divP-P(DL1720E/DL1740E/DL1740EL)
For DC-350 MHz, 1divP-P(DL1735E)
EXT: DC to 100 MHz 100 mVP-P (DL1735E/DL1740E/DL1740EL)

DC to 100 MHz 100 mVP-P (+ 1 V range of the DL1720E)
DC to 100 MHz 1 VP-P (+ 10 V range of the DL1720E)

Trigger position

Can be set in 1% increments of the display record length.

Trigger delay range Oto4ds
Hold off time range 80nsto10s
Trigger slope Rising, falling, rising and falling (for edge trigger)
Trigger type Edge: Activate the trigger on the edge of a single trigger source.
A->B(N): Trigger occurs nth time condition B becomes true after condition A becomes
true.
Count: 1-108
Condition A: Enter/Exit OR:
Condition B: Enter/Exit OR:
A Delay B: Trigger occurs first time condition B becomes true after specified delay following
condition A true.
Specified time: 3nsto5s
Condition A: Enter/Exit OR:
Condition B: Enter/Exit OR:
OR: Trigger occurs on the OR logic of the trigger conditions set to multiple trigger
sources.
Trigger conditions are Edge and Window, and Rise (IN), Fall (Out), or Don't
Care can be set to each channel CH1 to CH4'.
Pattern: Trigger occurs on the edge of the clock channel with respect to the True/False

condition of the parallel pattern set to multiple trigger sources.

If the clock channel is set to Don’t Care, trigger occurs on the Enter or Exit
condition of the True/False condition of the parallel pattern.

Parallel pattern is the AND of the state of each channel.

IM 701730-01E
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17.2 Trigger Section

Item Description

Pulse Width:  Trigger occurs on the True/False width of the parallel pattern of multiple trigger
sources.

Parallel pattern is the AND of the status of the channels or the AND of the

window conditions of the channels.

Pulse>Time: Trigger occurs when the width described above
is greater than Time.

Pulse<Time: Trigger occurs when the width described above
is smaller than Time.

T1<Pulse<T2: Trigger occurs when the width described above
is greater than T1 and smaller than T2.

Time Out: Trigger occurs when the width described
exceeds Time.

Specified time: 1nstols

Time accuracy?: + (0.5% of the setting* + 1 ns)

Minimum time detection width: 2 ns (typical value®)

TV: Activates a trigger on the video signal of various formats: NTSC, PAL, SECAM,
1080/60i, 1080/50i, 720/60p, 480/60p, 1080/25p, 1080/24p, 1080/24sF, and
1080/60p CH1 is the only input channel. Field number and line number
selectable.

+ Condition A and Condition B are parallel patterns set using High, Low, and Don’t Care on

each channel CH1 to CH4'.
Trigger gate Trigger can be activated only when the trigger condition is met when the input from the trigger

gate input terminal (TRIG GATE IN) is active.

Active level can

be set to high or low.

1. Or CH1 and CH2 on the DL1720E
2. Under standard operating conditions (see section 17.11) after the warm-up and calibration. have been performed.
3. Under standard operating conditions (see section 17.11) after the warm-up.

4. The setting for T1<Pulse<T2 is the T2 value.
5. Typical value represents a typical or average value. It is not strictly warranted.

17.3 Time Axis

Item

Description

Time axis range

1 ns/div to 50 s/div (when the record length is greater than or equal to 10 kW)
1 ns/div to 5 s/div (when the record length is equal to 1 kW)

Time base accuracy'

+(0.005%)

Time axis precision’

+(0.005%+50ps+1digit)2.

External clock input®

Connector type:

BNC

Maximum input voltage: 40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz or

Input frequency
Sampling jitter:

range: 40 Hz to 20 MHz (continuous clock only)
=1.25ns or less

Minimum input amplitude: 0.1 VP-P(DL1735E/DL1740E/DL1740EL)

Threshold level:

0.1 VP-P (when the +1 V range set on the DL1720E)
1 VP-P (when the 10 V range set on the DL1720E)
= 2V, setting resolution is 5 mV (on the DL1735E/DL1740E/

DL1740EL)
=1V, setting resolution: 5 mV (when the =1 V range set on the
DL1720E)
+ 10V, setting resolution: 50 mV (when the 10 V range set on the
DL1720E)

Input impedance: Approximately 1 MQ and approximately 20 pF

Minimum pulse width: 10 ns or more for High and Low.

1. Under standard operating conditions (see section 17.11) after the warm-up.
2. 1 digit is the amount that cannot be determined due to sampling error.
3. On the DL1745E/DL1740E/DL1740EL, the terminals are EXT CLOCK IN/EXT TRIG IN/TRIG GATE IN, and on the DL1720E

it is labeled EXT.
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17.4 Display

Item Description

Display 6.4" color TFT LCD monitor

Display screen size 130.6 mm (width) x 97.0 mm (height)
Total number of pixels* 640 x 480

Display resolution of the 500 x 384

waveform display

* Liquid crystal display may include a few defective pixels (within 40 ppm with respect to the total number of pixels including

RGB).

There may be few pixels on the liquid crystal display that do not turn ON all the time, or that remain ON all the time. This is
not an indication of a defective product.

17.5 Functions

Acquisition and Display

Item

Description

Acquisition mode

Select from four acquisition modes: normal, envelope, averaging, and box average.

Sampling mode

Switch between realtime sampling and repetitive sampling at some of the time axis settings.

Record length

DL1735E/DL1740E: Select from 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250 kWord,
500 kWord, 1 MWord, 2 MWord

DL1740EL: Select from 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250 kWord,
500 kWord, 1 MWord, 2 MWord, 4 MWord, 8 MWord
DL1720E: Select from 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250 kWord,

500 kWord, 1 MWord

Zoom

Expand the displayed waveform along the time axis (up two locations using separate zoom rates)

Display format

Split display of analog waveforms (1, 2, 3, 4, and 6 windows (1, 2, and 3 windows on the
DL1720E)).

Display interpolation

Select interpolation OFF (dot display of sample points), sine interpolation display, linear
interpolation display, or pulse interpolation display.

Graticule Select from three graticule types.
Auxiliary display ON/OFF Turn ON/OFF the scaled values and waveform labels.
X-Y display Two X-Y waveform displays are available, XY1 and XY2 (only XY1 is available on the DL1720E).

Accumulation

Accumulates waveforms on the display. Select persistence mode or color grade mode.

Snapshot

Retains the current displayed waveform on the screen. Snapshot waveforms can be saved and
loaded.

Clearing traces

Clears the displayed waveform.

Vertical/Horizontal Axis Setting

Item Description
Channel ON/OFF ON/OFF on each channel CH1 to CH4*
Input filter Set 100-MHz or 20-MHz bandwidth limit on each channel CH1 to CH4*.

Vertical position setting

Waveforms can be moved vertically in the range of =4 div from the center of the waveform
display frame.

Linear scaling

Set the scaling factor, offset value, and unit on each channel CH1 to CH4*.

Roll mode

Roll mode display is enabled when the trigger mode is set to auto, auto level, or single at the
following time axis settings.

1 MW or less: 50 ms/div to 50 s/div (except 50 ms to 5 s/div for 1TkW)

2 MW or less: 100ms/div—50s/div

4 MW or less: 200ms/div—50s/div

8 MW or less: 500ms/div—50s/div

* Or CH1 and CH2 on the DL1720E

IM 701730-01E
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17.5 Functions

Computation, Analysis, and Search

Item

Description

Computation

+, -, x, binary computation, invert, differentiation, integration, and power spectrum.
The maximum record length that can be computed is as follows:
DL1735E/DL1740E, DL1720E: All record lengths.
DL1740EL When interleave is ON: 4 MWord

When interleave mode is OFF: 2 MWord
However, select the range (1 kW or 10 kW) for power spectrum computation (FFT).

Phase shift

You can shift the phase on CH1 to CH4" and observe the resultant signals. Computation is
performed using the phase shifted results.

History search function

Search for and display waveforms from the history memory that meet specified conditions.

Select the search method from the following two types.

Zone: Set an area on the screen, then extract and display only those waveforms that pass
through the area (Pass mode), or do not pass through the area (Bypass mode).

Parameter: Extract and display only the results of the automated measurement of waveform
parameters that meet the specified condition.

Search and zoom function

Search a section of the displayed waveform data and display the section expanded.

Select the search method from the following five types.

Edge: Counts the rising and falling edges and automatically searches an arbitrary
edge.

Serial pattern:  Automatically searches serial patterns of up to 64 bits synchronized or not
synchronized to the clock.

Parallel pattern: Automatic parallel pattern search on CH1 to CH4, Math1 and Math2 (or CH1,
CH2, and Math1 on the DL1720E).

Pulse width: Automatically searches the locations where the pulse width meets the
specified condition.
Auto scroll: The zoom position can be automatically scrolled.

Cursor measurements

The following cursors are selectable.
Horizontal, Vertical, Marker, and Degree

Automated measurement of waveform parameters

Capable of performing automated measurement of waveform parameters.

Automated measurement of waveform parameters within one cycle (P-P through Int2XY),
statistical processing of waveform parameters, and statistical processing on the waveform
parameters of historical data.

P-P, Max, Min, Ave, Rms, Sdev, High, Low, +OShot, -OShot, Int1TY, Int2TY, Int1XY, Int2XY,
Freq, Period, Rise, Fall, +Width, -Width, Duty, Burst1, Burst2, Pulse, AvgFreq, AvgPeriod, and
Delay (between channels)

Statistical processing results

Statistical items Min, Max, Avg, Cnt, and Sdv

Measurement of waveform parameters in dual areas is also possible.

Computation can be performed between waveform parameters measured in dual areas and

*

constants. Operator: +, -, *, or /

GO/NO-GO determination

The following two types of GO/NO-GO determination are available

+ Determination using zones on the screen

+ Determination using the result of the automated measurement of waveform parameters
Specify an action for NO-GO result.

Possible actions are screen image data output, waveform data storage, buzzer notification, and

e-mail transmission?.

1. Or CH1 and CH2 on the DL1720E
2. When the Ethernet interface option is installed

Saving and Printing of the Screen Image Data

Item

Description

Built-in printer (optional)

Prints screen image data.

External printer

Outputs the screen image to an external printer via the USB PERIPHERAL terminal or the
Ethernet network'.

Supports page description languages and printer types such as ESC/P, ESC/P2, LIPS3, PCLS5,
Post Script (only via the Ethernet network'), and BJ

Floppy disk? or PC card, network drive1, USB storage

Output data format: PostScript, TIFF, BMP, JPEG, and PNG

1. When the Ethernet interface option is installed
2. Select floppy disk drive or PC card interface for the built-in media drive.

17-6
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17.5 Functions

Data Storage

Item Description

History memory When interleave is ON: Automatically save up to 2048 acquisition data points.
When interleave mode is OFF: Automatically save up to 1024 acquisition data points.

Floppy disk' or PC card, network drive?, USB storage
Saves setup data, waveform data, and various data

1. Select floppy disk drive or PC card interface for the built-in media drive.
2. When the Ethernet interface option is installed

Other

Item Description

Initialization Resets settings to the factory default (excluding date/time setting, communication interface
settings, settings stored to the internal memory using the store/recall function, and language
setting)

Auto setup Automatically sets the optimum voltage axis, time axis, trigger, and other settings for the input
signal.

Store/Recall Store and recall up to three sets of arbitrary setup data to and from the instrument’s internal
memory.

Preset Presets for CMOS (5 V), CMOS (3.3 V), ECL, and user settings.

Action-on-trigger Outputs screen image data, saves waveform data, activates buzzer notification, or sends email
messages each time a trigger occurs.

Mail transmission’ Periodically sends the status of the instrument to a specified mail address via the Ethernet
network. Can also send information as an action for GO/NO-GO determination and action on-
trigger.

Calibration Auto calibration and manual calibration available.

Deskew Corrects the delay of the acquired waveforms on each channel.

Adjustment range is =100 ns (0.01 ns resolution)
Environment settings Set the screen color, date/time, message language, and click sound ON/OFF

Probe compensation signal output
Outputs a signal (rectangular signal of approx. 1 Vp-p and approx. 1 kHz) from the probe
compensation output terminal on the front panel

Overview Check the system status of the instrument.

Self test Memory test, key test, printer test, floppy disk drive test, PC card test, and accuracy test are
possible.

Menu language setting Menus can be displayed in English or Chinese.

Help function Displays help concerning the settings (select Japanese, English, Chinese, or Korean?)

Thumbnail Shows thumbnails of the screen image data

1. When the Ethernet interface option is installed
2. Korean can be selected on products with firmware version 2.09 or later.

IM 701730-01E 17-7

-t
H suoneoyoadsg



17.6 Built-in Printer (Optional)

Item Description

Printing system Thermal line dot system
Dot density 8 dots/mm

Paper width 112mm

17.7 Storage

Built-in Storage*
* Floppy Disk Drive

Item Description
Number of drives 1

Size 3.5inch
Capacity 1.44MB

e PC Card Interface

Item Description

Number of slots

1

Supported cards

Flash ATA card (PC card TYPE )

* You can select a built-in storage device of floppy disk drive or PC card interface.

USB Storage

Item

Description

Supports USB mass storage

USB mass storage class hard disk drive, MO disk drive, and flash memory

For detailed specifications, see USB PERIPHERAL interface in the next section.

17.8 USB Peripheral Interface

Item

Description

Connector type

USB type A connector (receptacle)

Electrical and mechanical

USB Rev. 1.1

Data rate

12 Mbps max.

Supported keyboards

104 keyboard (US), 109 keyboard (Japanese), and 89 keyboard (US and Japanese) conforming
to USB HID Class Version 1.1

Supported printers

ESC/P, ESC/P2, LIPS3, PCL5, and BJ (can be used on models that support the BJC-35 V
native commands) that support USB (USB Printer Class Version 1.0)

Supported mouse

Mouse conforming to USB HID Class Version 1.1

Supports USB mass storage

USB mass storage class hard disk drive, MO disk drive, and flash memory

Power supply

5V, 500 mA* (per port)

Number of ports

2

* Devices with maximum consumption currents exceeding 100 mA cannot be connected to two ports at the same time.
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17.9 Auxiliary I/O Section

External Trigger Input' and Trigger Gate Input’

Item Description

Connector type BNC

Input bandwidth? DC to 100 MHZ®

Input impedance Approximately 1 MQ and approximately 20 pF

Maximum input voltage + 40 V (DC+ACpeak) or 28 Vrms when the frequency is 10 kHz or less.
Trigger level = 2V, setting resolution is 5 mV (on the DL1735E/DL1740E/DL1740EL)

+ 1V, setting resolution: 5 mV (when the +1 V range set on the DL1720E)
= 10V, setting resolution: 50 mV (when the =10 V range set on the DL1720E)

1. The external trigger input terminal and trigger gate input terminal are also used as external clock input terminals. (On the
DL1735E/DL1740E/DL1740EL, the terminals are EXT CLOCK IN/EXT TRIG IN/TRIG GATE IN, and on the DL1720E it is
labeled EXT.)

See the specifications of the external clock input (see section 17.3).
2. Under standard operating conditions (see section 17.11) after the warm-up.
3. The input frequency range when using the terminal as a trigger gate input is DC to 50 MHz.

Trigger Output (TRIG OUT)

Item Description

Connector type BNC

Output level TTL

Output logic U (Negative)

Output delay time 50 ns max

Output hold time 1 us minimum for low level and 100 ns minimum for high level

RGB Video Signal Output (RGB VIDEO OUT)

Item Description
Connector type 15-pin D-Sub receptacle
Output type VGA compatible

GO/NO-GO Determination Output (NO-GO OUT, GO OUT)

Item Description
Connector type RJ-12 modular jack
Output type TTL compatible
Signal GO-OUT/NOGO-OUT
Compatible cable 4-wire modular cable

Probe Power Supply Terminal (Optional)

Item Description

Number of output terminals DL1735E/DL1740E/DL1740EL: 4 (Ato D)
DL1720E: 2 (A,B)

Output voltage +12 V (Up to = 400 mA on pairs of terminals A and C, and B and D. = 600 mA total on A thru
D).

Probes that can be used FET probe (700939), current probe (700937, 701930, 701931, 701932, or 701933), and

differential probe (701920 or 701922)
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17.10 Computer Interface

GP-IB

Item Description

Electrical and mechanical Conforms to IEEE St'd 488-1978 (JIS C 1901-1987).

Functional specifications SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DTO, and CO

Protocol Conforms to IEEE St'd 488.2-1987.

Code ISO (ASCII) code

Mode Addressable mode

Address Specify a talker/listener address between 0 and 30.

Clear remote mode Remote mode can be cleared using the SHIFT+CLEAR TRACE key (except during Local

Lockout).

For details, see the Communication Interface User’s Manual (IM701710-17E).

USB

Item Description

Connector type USB type B connector (receptacle)

Electrical and mechanical USB Rev. 1.1

Data rate 12 Mbps max.

Number of ports 1

PC system supported PC running Windows 98 SE, Windows Me, Windows 2000, or Windows XP with a standard USB

port (a separate driver is needed to connect to a PC).

Ethernet (Optional)

Item Description

Number of communication 1

ports

Electrical and mechanical Conforms to IEEE802.3

specifications

Transmission system Ethernet (100BASE-TX/10BASE-T)

Transmission rate 100 Mbps max.

Communication protocol TCP/IP

Supported services FTP server, FTP client (network drive), LPR client (network printer), SMTP client (mail
transmission), Web server, DHCP, DNS, SNTP, and WebDAV

Connector type RJ-45 connector
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17.11 General Specifications

Item Description
Standard operating conditions Ambient temperature: 23+2°C
Ambient humidity: 55+10% RH
Error in supply voltage and frequency: Within 1% of rating

Warm-up time

At least thirty minutes

Storage conditions

Temperature: —20-60°C
Humidity: 20 to 80% RH (no condensation)

Operating Conditions

Temperature: 5-40°C
Humidity: 20 to 80% RH (when the printer is not used) | However, no condensation
35 to 80% RH (when the printer is used) may be present

Storage altitude

3,000m or less

Operating altitude

2000 m or less

Rated supply voltage

100 to 120 VAC/220 to 240 VAC

Permitted supply voltage range 90 to 132 VAC/198 to 264 VAC

Rated supply voltage frequency 50/60 Hz

Permitted supply voltage
frequency range

48 to 63 Hz

Power fuse

250 V 4 A time lag, VDE/SEMKO/UL/CSA certified.

Maximum power consumption

200 VA (when using the printer)

Withstanding voltage

1.5 kVAC for one minute.

(between power supply and case)

Insulation resistance

500 VDC,. 10 MQ or more at

(between power supply and case)

External dimensions
(details on page 17-13)

220mm (W) x 265.8mm (H) x 264.1mm (D)
(When printer cover stored, excluding projections).

Weight
(No options)

DL1735E/DL1740E/DL1740EL:  Approximately 5.4kg.
DL1720E: Approximately 5.2kg.

Instrument’s cooling method

Forced air cooling, exhaust from rear.

Installation position

Horizontal (note that the stand can be used to tilt the instrument) or vertical, stacking prohibited.

Recommended calibration
period

1 year

Battery backup

Setup data and clock are backed up with the internal lithium battery
Battery life: Approx. 5 years (at ambient temperature of 23°C )

IM 701730-01E
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17.11 General Specifications

Item Description

Safety Standards Standards Compliance EN61010-1
+ Overvoltage category II'
« Pollution degree2?

Emission Standards Compliance « EN61326 Class A, C-Tick AS/NZS CISPR11 (applies to 701715,

701725, 701730, 701740, 700988, 700939, and 701941)

+ EN61000-3-2

+ EN61000-3-3

+ This product is a Class A (for industrial environment) product.
Operation of this product in a residential area may cause radio
interference in which case the user is required to correct the
interference.

Cable condition » Also used as an external trigger/external clock/trigger gate input

terminal
Use a BNC cable® and attach a ferrite core (TDK: ZCAT2035-
0930A, YOKOGAWA: A1190MN) on one end (instrument end).

+ Trigger output terminal
Same as the external trigger input terminal above.

+» Video signal output (VIDEO OUT (VGA)) terminal
Use a 15-pin D-Sub VGA shielded cable®.

» USB peripheral connector
Attach a ferrite core (TDK: ZCAT1325-0530A, YOKOGAWA:
A1181MN) on one end (instrument end) of a USB cable®.

+ USB interface connector
Attach a ferrite core (TDK: ZCAT1325-0530A, YOKOGAWA:
A1181MN) on one end (instrument end) of a USB cable®.

* GO/NO-GO output terminal
Use a GO/NO-GO cable (sold separately, YOKOGAWA part no.
366973), and attach a ferrite core (TDK: ZCAT1325-0530A,
YOKOGAWA: A1181MN) on one end (instrument end) of the cable.

» Ethernet connector
Use an Ethernet cable®, and attach a ferrite core (TDK: ZCAT1325-
0530A, YOKOGAWA: A1181MN) on one end (instrument end) of
the cable.

» Probe power terminal
Attach a ferrite core (TDK: ZCAT1325-0530A, YOKOGAWA:
A1181MN) on one end (instrument end) of the cable.

Immunity Standards Compliance EN61326 industrial environment (applies to 701715, 701725, 701730,
701740, 700988, 70939, and 701941)
Influence in the immunity environment
» Noise increase: =< =80 mV (when using 700988)
1= =400 mV (when using 700939)

» Test conditions
When using the 700988: 500 MS/s, envelope mode, 20 MHz BWL,
1 MQ input coupling, 20 mV/div (10:1
probe attenuation setting), and 50 Q
termination at the probe tip.
When using the 700939: 500 MS/s, envelope mode, 20 MHz BWL,
50 Q input coupling, 100 mV/div (10:1
probe attenuation setting), and 50 Q
termination at the probe tip.
» Cable condition
Same as the cable condition for emission above.

1. The Overvoltage Category (Installation Category) is a value used to define the transient overvoltage condition and includes
the impulse withstand voltage regulation. Il applies to electrical equipment that is powered by a fixed installation such as a
distribution board.

2. Pollution Degree applies to the degree of adhesion of a solid, liquid, or gas which deteriorates withstand voltage or surface
resistivity. Pollution Degree 2 applies to normal indoor atmospheres (with only non-conductive pollution).

3. Use cables of length 3m or less.
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17.12 Dimensional Drawings

Unit: mm

Rear Panel
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220

265.8
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Tolerance is + 3% (however, in cases of less than 10 mm, the tolerance is = 0.3 mm).
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Appendix

Appendix 1 Relationship between the Time Axis
Setting, Sample Rate and Record Length

Specified Record Length: 1 kW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF When interleave mode is ON When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50s
20s These time axis settings are not possible when the record length is 1 kW.
10s
1| 5s 20 1k 20 1k 20 1k 20 1k 400M |1k 800M |1k
a| 2s 50 1k 50 1k 50 1k 50 1k 400M |1k 80OM |1k
% 1s 100 1k 100 1k 100 1k 100 1k 400 M 1k 800 M 1k
3| 500ms |200 1k 200 1k 200 1k 200 1k 400M |1k 800M |1k
g 200 ms |500 1k 500 1k 500 1k 500 1k 400 M 1k 800 M 1k
S| 100ms |1k 1k 1k 1k 1k 1k 1k 1k 400M |1k 800M |1k
j 50 ms 2k 1k 2k 1k 2k 1k 2k 1k 400 M 1k 800 M 1k
20 ms 5k 1k 5k 1k 5k 1k 5k 1k 400 M 1k 800 M 1k
10 ms 10k 1k 10k 1k 10 k 1k 10 k 1k 400 M 1k 800 M 1k
5ms 20k 1k 20k 1k 20k 1k 20k 1k 400 M 1k 800 M 1k
2ms 50 k 1k 50 k 1k 50 k 1k 50 k 1k 400 M 1k 800 M 1k
1ms 100 k 1k 100 k 1k 100 k 1k 100 k 1k 400 M 1k 800 M 1k
500 us 200 k 1k 200 k 1k 200 k 1k 200 k 1k 400 M 1k 800 M 1k
200 us 500 k 1k 500 k 1k 500 k 1k 500 k 1k 400 M 1k 800 M 1k
100us |1M 1k 1M 1k 1M 1k 1M 1k 400 M 1k 800 M 1k
50 us 2M 1k 2M 1k 2M 1k 2M 1k 400 M 1k 800 M 1k
20 us 5M 1k 5M 1k 5M 1k 5M 1k 400 M 1k 800 M 1k
10 us 10M 1k 10M 1k i0M 1k 10M 1k 400 M 1k 800 M 1k
5us 20 M 1k 20M 1k 20M 1k 20M 1k 400 M 1k 800 M 1k
2us 50 M 1k 50 M 1k 50 M 1k 50 M 1k 400 M 1k 800 M 1k
1us 100 M 1k 100 M 1k 100 M 1k 100 M 1k 400 M 1k 800 M 1k
500 ns 200 M 1k 200 M 1k 200 M 1k 200 M 1k 400 M 1k 800 M 1k
200 ns (500 M 1k 500 M 1k 500 M 1k 500 M 1k 1G 1k
100ns |500M 500 1G 1k 1G 1k 1G 1k .
Set to normal mode even if envelope
50 ns 500 M 250 2G 1k 1G 1k 2G 1k mode is specified.
20 ns 500 M 100 5G 1k 1G 500 5G 1k
10 ns 10G 1k 10G 1k 2G 200 10G 1k
5ns 20G 1k 20G 1k 10G 1k 20G 1k
2ns 50 G 1k 50G 1k 50G 1k 50G 1k
1ns 100 G 1k 100G 1k 100 G 1k 100 G 1k *

* The values inside the thick frame are for repetitive sampling mode.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 10 kW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF When interleave mode is ON When interleave When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
. Sample | record | Sample | record |Sample | record | Sample | record |Sample | record |Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50s 20 10k 20 10 k 20 10 k 20 10k 400 M 10 k 800 M 10 k
20s 50 10k 50 10 k 50 10 k 50 10k 400 M 10 k 800 M 10 k
E‘ 10s 100 10 k 100 10 k 100 10 k 100 10 k 400 M 10 k 800 M 10 k
% 5s 200 10k 200 10 k 200 10k 200 10k 400 M 10 k 800 M 10 k
E 2s 500 10k 500 10 k 500 10k 500 10k 400 M 10 k 800 M 10 k
g 1s 1k 10k 1k 10 k 1k 10k 1k 10k 400 M 10 k 800 M 10 k
E 500 ms |2k 10k 2k 10 k 2k 10k 2k 10k 400 M 10 k 800 M 10 k
n9: 200ms |5k 10k 5k 10 k 5k 10k 5k 10k 400 M 10 k 800 M 10 k
100 ms |10k 10k 10k 10 k 10k 10k 10k 10k 400 M 10 k 800 M 10 k
50 ms 20 k 10k 20 k 10 k 20 k 10k 20 k 10k 400 M 10 k 800 M 10 k
20 ms 50 k 10k 50 k 10 k 50 k 10k 50 k 10k 400 M 10 k 800 M 10 k
10 ms 100 k 10k 100 k 10 k 100 k 10k 100 k 10k 400 M 10 k 800 M 10 k
5ms 200 k 10k 200 k 10 k 200 k 10k 200 k 10k 400 M 10 k 800 M 10 k
2ms 500 k 10k 500 k 10 k 500 k 10k 500 k 10k 400 M 10 k 800 M 10 k
1ms i™M 10k iM 10k i™M 10k 1M 10k 400 M 10 k 800 M 10 k
500 us [2M 10k 2M 10k 2M 10k 2M 10k 400 M 10 k 800 M 10 k
200us [5M 10k 5M 10k 5M 10k 5M 10k 400 M 10 k 800 M 10 k
100us |10M 10k 10M 10 k 10M 10k 10M 10k 400 M 10 k 800 M 10k
50 us 20M 10k 20 M 10 k 20 M 10k 20M 10k 400 M 10 k 800 M 10k
20 us 50 M 10k 50 M 10k 50 M 10k 50 M 10k 400 M 10 k 800 M 10k
10 us 100 M 10k 100 M 10k 100 M 10k 100 M 10k 400 M 10 k 800 M 10k
5us 200 M 10k 200 M 10k 200 M 10k 200 M 10k 400 M 10 k 800 M 10k
2us 500 M 10k 500 M 10 k 500 M 10k 500 M 10k 1G 10k
1us 500 M 5k 1G 10k 1G 10k 1G 10 k
500 ns 500 M 25k 2G 10 k 1G 5k 2G 10k Set to normal mode even if envelope
mode is specified.
200 ns |500 M 1k 5G 10k 1G 2k 5G 10k
100 ns |500 M 500 10G 10k 1G 1k 10G 10k
50 ns 500 M 250 20G 10k 1G 500 20G 10k
20 ns 500 M 100 50 G 10 k 1G 200 50 G 10k
10 ns 500 M 10k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k *

* The values inside the thick frame are for repetitive sampling mode.

App-2

IM 701730-01E



Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 50 kW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF When interleave mode is ON When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
) Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (Sls) (Word) (Sls) (Word) (Sls) (Word) (Sls) (Word) (S/s) (Word)
50s 100 50 k 100 50 k 100 50 k 100 50 k 400 M 50 k 800 M 50 k
20s 200 40 k 200 40 k 200 40 k 200 40 k 400 M 40 k 800 M 40 k
E‘ 10's 500 50 k 500 50 k 500 50 k 500 50 k 400 M 50 k 800 M 50 k
% 5s 1k 50 k 1k 50 k 1k 50 k 1k 50 k 400 M 50 k 800 M 50 k
g 2s 2k 40k 2k 40 k 2k 40 k 2k 40k 400 M 40 k 800 M 40 k
3 1s 5k 50 k 5k 50 k 5k 50 k 5k 50 k 400 M 50 k 800 M 50 k
E 500 ms |10k 50 k 10k 50 k 10k 50 k 10k 50 k 400 M 50 k 800 M 50 k
ﬂc:> 200 ms |20k 40k 20k 40 k 20k 40 k 20k 40k 400 M 40 k 800 M 40 k
100 ms |50k 50 k 50 k 50 k 50 k 50 k 50 k 50 k 400 M 50 k 800 M 50 k
50 ms 100 k 50 k 100 k 50 k 100 k 50 k 100 k 50 k 400 M 50 k 800 M 50 k
20 ms 200 k 40k 200 k 40 k 200 k 40 k 200 k 40k 400 M 40 k 800 M 40 k
10 ms 500 k 50 k 500 k 50 k 500 k 50 k 500 k 50 k 400 M 50 k 800 M 50 k
5ms 1M 50 k 1M 50 k 1M 50 k 1M 50 k 400 M 50 k 800 M 50 k
2ms 2M 40k 2M 40 k 2M 40 k 2M 40k 400 M 40 k 800 M 40 k
1ms 5M 50 k 5M 50 k 5M 50 k 5M 50 k 400 M 50 k 800 M 50 k
500 us [10M 50 k 10M 50 k 10M 50 k 10 M 50 k 400 M 50 k 800 M 50 k
200 us 20M 40k 20M 40 k 20M 40 k 20M 40k 400 M 40 k 800 M 40 k
100 us |50M 50 k 50 M 50 k 50 M 50 k 50 M 50 k 400 M 50 k 800 M 50 k
50 us 100 M 50 k 100 M 50 k 100 M 50 k 100 M 50 k 400 M 50 k 800 M 50 k
20 us 200 M 40 k 200 M 40 k 200 M 40 k 200 M 40k 400 M 40 k 800 M 40 k
10 us 500 M 50 k 500 M 50 k 500 M 50 k 500 M 50 k 1G 50 k
5us 500 M 25k 1G 50 k 1G 50 k 1G 50 k .
2 us 500M |10k 2G 40k 1G 20 k 2G 40 k :.t.;: i';°s';":if'?e‘fe even if envelope
1us 500 M 5k 5G 50 k 1G 10k 5G 50 k
500 ns 500 M 25k 10G 50 k 1G 5k 10G 50 k
200 ns 500 M 1k 20 G 40k 1G 2k 20G 40k
100 ns 500 M 500 50 G 50 k 1G 1k 50 G 50 k
50 ns 500 M 250 100G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20k
10 ns 100 G 10k 100 G 10k 100 G 10k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100G 1k 100 G 1k 100 G 1k 100 G 1k "

* The values inside the thick frame are for repetitive sampling mode.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 100 kW
Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode

Setting When interleave mode is OFF When interleave mode is ON When interleave When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON

Display Display Display Display Display Display

. Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record

T/div rate length rate length rate length rate length rate length rate length

(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50s 200 100 k 200 100 k 200 100 k 200 100 k 400 M 100 k 800 M 100 k
20s 500 100 k 500 100 k 500 100 k 500 100 k 400 M 100 k 800 M 100 k
1y 10s 1k 100 k 1k 100 k 1k 100 k 1k 100 k 400 M 100 k 800 M 100 k
% 5s 2k 100 k 2k 100 k 2k 100 k 2k 100 k 400 M 100 k 800 M 100 k
g 2s 5k 100 k 5k 100 k 5k 100 k 5k 100 k 400 M 100 k 800 M 100 k
'8 1s 10k 100 k 10 k 100 k 10k 100 k 10k 100 k 400 M 100 k 800 M 100 k
5 500 ms |20k 100 k 20 k 100 k 20 k 100 k 20 k 100 k 400 M 100 k 800 M 100 k
;?; 200 ms |50k 100 k 50 k 100 k 50 k 100 k 50 k 100 k 400 M 100 k 800 M 100 k

100 ms [100 k 100 k 100 k 100 k 100 k 100 k 100k 100 k 400 M 100 k 800 M 100 k
50 ms 200 k 100 k 200 k 100 k 200 k 100 k 200 k 100 k 400 M 100 k 800 M 100 k
20 ms 500 k 100 k 500 k 100 k 500 k 100 k 500 k 100 k 400 M 100 k 800 M 100 k

10 ms 1M 100 k 1M 100 k 1M 100 k 1M 100 k 400 M 100 k 800 M 100 k
5ms 2M 100 k 2M 100 k 2M 100 k 2M 100 k 400 M 100 k 800 M 100 k
2ms 5M 100 k 5M 100 k 5M 100 k 5M 100 k 400 M 100 k 800 M 100 k

1ms 10M 100 k 10M 100 k 10M 100 k 10M 100 k 400 M 100 k 800 M 100 k
500 us 20M 100 k 20 M 100 k 20 M 100 k 20M 100 k 400 M 100 k 800 M 100 k
200 us 50 M 100 k 50 M 100 k 50 M 100 k 50 M 100 k 400 M 100 k 800 M 100 k
100 us 100 M 100 k 100 M 100 k 100 M 100 k 100 M 100 k 400 M 100 k 800 M 100 k
50 us 200 M 100 k 200 M 100 k 200 M 100 k 200 M 100 k 400 M 100 k 800 M 100 k

20 us 500 M 100 k 500 M 100 k 500 M 100 k 500 M 100 k 1G 100 k
10 us 500 M 100 k 1G 100 k 1G 100 k 1G 100 k

5us 500 M 50 k 2G 100 k 1G 50 k 2G 100 k Set to.normal.rpode even if envelope
2us 500M |25k |5G 100k |1G 20k [5G 100 k mode is specified.

1us 500 M 10k 10G 100 k 1G 10k 10G 100 k

500 ns 500 M 5k 20 G 100 k 1G 5k 20 G 100 k

200 ns 500 M 52 k 50 G 100 k 1G 2k 50 G 100 k

100 ns 500 M 1k 100 G 100 k 1G 1k 100G 100 k

50 ns 500 M 500 100 G 50 k 1G 500 100G 50 k

20 ns 500 M 250 100 G 20k 1G 200 100G 20 k

10 ns 100G 100 100G 10k 100G 10k 100G 10k

5ns 100G 5k 100 G 5k 100 G 5k 100G 5k

2ns 100G 2k 100 G 2k 100 G 2k 100G 2k

1ns 100G 1k 100 G 1k 100 G 1k 100G 1k *

* The values inside the thick frame are for repetitive sampling mode.

App_4 IM 701730-01E



Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 250 kW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF When interleave mode is ON When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
Tidiv Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50s 500 250 k 500 250 k 500 250 k 500 250 k 400 M 250 k 800 M 250 k
20s 1k 200 k 1k 200 k 1k 200 k 1k 200 k 400 M 200 k 800 M 200 k
E’ 10s 2k 200 k 2k 200 k 2k 200 k 2k 200 k 400 M 200 k 800 M 200 k
% 5s 5k 250 k 5k 250 k 5k 250 k 5k 250 k 400 M 250 k 800 M 250 k
g 2s 10k 200 k 10k 200 k 10k 200 k 10k 200 k 400 M 200 k 800 M 200 k
-8 1s 20k 200 k 20k 200 k 20 k 200 k 20k 200 k 400 M 200 k 800 M 200 k
E 500 ms |50k 250 k 50 k 250 k 50 k 250 k 50k 250 k 400 M 250 k 800 M 250 k
g 200 ms |[100k 200 k 100 k 200 k 100 k 200 k 100k 200 k 400 M 200 k 800 M 200 k
100 ms [200 k 200 k 200 k 200 k 200 k 200 k 200k 200 k 400 M 200 k 800 M 200 k
50 ms 500 k 250 k 500 k 250 k 500 k 250 k 500k 250 k 400 M 250 k 800 M 250 k
20 ms 1M 200 k i™M 200 k 1M 200 k ™M 200 k 400 M 200 k 800 M 200 k
10 ms 2M 200 k 2M 200 k 2M 200 k 2M 200 k 400 M 200 k 800 M 200 k
5ms 5M 250 k 5M 250 k 5M 250 k 5M 250 k 400 M 250 k 800 M 250 k
2ms 10M 200 k 10M 200 k i0M 200 k 10M 200 k 400 M 200 k 800 M 200 k
1ms 20M 200 k 20M 200 k 20M 200 k 20M 200 k 400 M 200 k 800 M 200 k
500 us 50 M 250 k 50 M 250 k 50 M 250 k 50M 250 k 400 M 250 k 800 M 250 k
200 us 100 M 200 k 100 M 200 k 100 M 200 k 100M 200 k 400 M 200 k 800 M 200 k
100 us 200 M 200 k 200 M 200 k 200 M 200 k 200M 200 k 400 M 200 k 800 M 200 k
50 us 500 M 250 k 500 M 250 k 500 M 250 k 500M 250 k 1G 250 k
20 us 500 M 100 k 1G 200 k 1G 200 k 1G 200 k
10 s 500 M 50 k 2G 200 k 1G 100 k °G 200 k Set to normal mode even if envelope
mode is specified.
5us 500 M 25k 5G 250 k 1G 50 k 5G 250 k
2us 500 M 10k 10G 200 k 1G 20 k 10G 200 k
1us 500 M 5k 20 G 200 k 1G 10k 20G 200 k
500 ns 500 M 25k 50G 250 k 1G 5k 50G 250 k
200 ns 500 M 1k 100 G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100 G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20 k
10 ns 100G 10 k 100 G 10k 100 G 10k 100 G 10k
5ns 100G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100G 1k 100 G 1k 100 G 1k 100 G 1k *

* The values inside the thick frame are for repetitive sampling mode.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 500 kW
Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF' When interleave mode is ON When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
. Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50 s 1k 500 k 1k 500 k 1k 500 k 1k 500 k 400 M 500 k 800 M 500 k
20s 2k 400 k 2k 400 k 2k 400 k 2k 400 k 400 M 400 k 800 M 400 k
E‘ 10s 5k 500 k 5k 500 k 5k 500 k 5k 500 k 400 M 500 k 800 M 500 k
% 5s 10k 500 k 10k 500 k 10k 500 k 10k 500 k 400 M 500 k 800 M 500 k
g 2s 20k 400 k 20 k 400 k 20 k 400 k 20 k 400 k 400 M 400 k 800 M 400 k
-é 1s 50 k 500 k 50 k 500 k 50 k 500 k 50 k 500 k 400 M 500 k 800 M 500 k
= 500 ms |100 k 500 k 100 k 500 k 100 k 500 k 100 k 500 k 400 M 500 k 800 M 500 k
o
o 200 ms | 200 k 400 k 200 k 400 k 200 k 400 k 200 k 400 k 400 M 400 k 800 M 400 k

100 ms [500 k 500 k 500 k 500 k 500 k 500 k 500 k 500 k 400 M 500 k 800 M 500 k

50 ms 1M 500 k 1M 500 k 1M 500 k 1M 500 k 400 M 500 k 800 M 500 k
20 ms 2M 400 k 2M 400 k 2M 400 k 2M 400 k 400 M 400 k 800 M 400 k
10 ms 5M 500 k 5M 500 k 5M 500 k 5M 500 k 400 M 500 k 800 M 500 k

5ms 10M 500 k 10M 500 k 10M 500 k 10M 500 k 400 M 500 k 800 M 500 k
2ms 20 M 400 k 20M 400 k 20 M 400 k 20 M 400 k 400 M 400 k 800 M 400 k
1ms 50 M 500 k 50 M 500 k 50 M 500 k 50 M 500 k 400 M 500 k 800 M 500 k
500 us 100 M 500 k 100 M 500 k 100 M 500 k 100 M 500 k 400 M 500 k 800 M 500 k
200 us |200M 400 k 200 M 400 k 200 M 400 k 200 M 400 k 400 M 400 k 800 M 400 k

100 us 500 M 500 k 500 M 500 k 500 M 500 k 500 M 500 k 1G 500 k
50 us 500 M 500 k 1G 500 k 1G 500 k 1G 500 k

20 us 500 M 250 k 2G 400 k 1G 200 k 2G 400 k Set to normal mode even if envelope
10us |500M [100k [5G 500k [1G 100k [5G 500 k mode is specified.

5us 500 M 50 k 10G 500 k 1G 50 k 10G 500 k

2us 500 M 25k 20 G 400 k 1G 20k 20G 400 k

1us 500 M 10k 50 G 500 k 1G 10k 50 G 500 k

500 ns 500 M 5k 100G 500 k 1G 5k 100 G 500 k

200 ns 500 M 25k 100G 200 k 1G 2k 100 G 200 k

100 ns 500 M 1k 100G 100 k 1G 1k 100 G 100 k

50 ns 500 M 500 100G 50 k 1G 500 100 G 50 k

20 ns 500 M 250 100G 20 k 1G 200 100 G 20 k

10 ns 100 G 100 100 G 10k 100 G 10k 100 G 10k

5ns 100 G 5k 100G 5k 100 G 5k 100 G 5k

2ns 100 G 2k 100G 2k 100 G 2k 100 G 2k

1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k 2

1. Box averaging is not available on the DL1720E.
2. The values inside the thick frame are for repetitive sampling mode.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 1 MW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF? When interleave mode is ON? When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
. Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50s 2k 1M 2k 1M 2k 1M 2k 1M 400 M 1M 800 M 1M
20s 5k 1M 5k 1M 5k 1M 5k 1M 400 M 1M 800 M 1M
% 10s 10 k 1M 10 k 1M 10 k 1M 10 k 1M 400 M 1M 800 M 1M
E‘ 5s 20 k 1M 20 k 1M 20 k 1M 20 k ™M 400 M 1M 800 M 1M
g 2s 50 k 1M 50 k 1M 50 k 1M 50 k ™M 400 M 1M 800 M 1M
'8 1s 100 k 1M 100 k 1M 100 k 1M 100 k 1M 400 M 1M 800 M 1M
E 500 ms |200 k 1M 200 k 1M 200 k 1M 200 k 1M 400 M 1M 800 M 1M
E 200 ms |500 k 1M 500 k 1M 500 k 1M 500 k 1M 400 M 1M 800 M 1M
100 ms ™M 1M 1M 1M 1M 1M 1M 1M 400 M 1M 800 M 1M
50 ms 2M 1M 2M 1M 2M 1M 2M 1M 400 M 1M 800 M 1M
20 ms 5M 1M 5M 1M 5M 1M 5M ™M 400 M 1M 800 M 1M
10 ms 10M 1M 10M 1M 10M 1M 10M 1M 400 M 1M 800 M 1M
5ms 20M 1M 20M 1M 20M 1M 20 M ™M 400 M 1M 800 M 1M
2ms 50 M 1M 50 M 1M 50 M 1M 50 M 1M 400 M 1M 800 M 1M
1ms 100 M 1M 100 M 1M 100 M 1M 100 M ™M 400 M 1M 800 M 1M
500 pus 200 M 1M 200 M 1M 200 M 1M 200 M i™M 400 M 1M 800 M 1M
200 us 500 M 1M 500 M 1M 500 M 1M 500 M ™M 1G 1M
100 us 500 M 500 k 1G 1M 1G 1M 1G 1M
S0 us 500 M 250 k 2G ™ 1G 500 k 2G ™ Set to normal mode even if envelope
20 us 500 M 100 k 5G 1M 1G 200 k 5G 1M mode is specified.
10 us 500 M 50 k 10G 1M 1G 100 k 10G 1M
5us 500 M 25k 20G 1M 1G 50 k 20G 1M
2us 500 M 10 k 50G 1M 1G 20k 50G ™M
1us 500 M 5k 100G 1M 1G 10k 100G 1M
500 ns 500 M 2.5k 100 G 500 k 1G 5k 100G 500 k
200 ns 500 M 1k 100G 200 k 1G 2k 100G 200 k
100 ns 500 M 500 100 G 100 k 1G 1k 100G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100G 50 k
20 ns 500 M 100 100 G 20k 1G 200 100G 20 k
10 ns 100 G 10 k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k 4
1. This record length cannot be specified on the DL1720E when interleave mode is OFF.
2. Box averaging is not available on the DL1735E/DL1740E.
3. Box averaging is not available on the DL1720E.
4. The values inside the thick frame are for repetitive sampling mode.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 2 MW"

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF When interleave mode is ON® When interleave When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
. Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
50 s 5k 25M? |5k 25M2 |5k 25M? |5k 25M2 |400M [25M? [800M |2.5M?
20s 10k 2M 10k 2M 10 k 2M 10k 2M 400 M 2M 800 M 2M
-g 10s 20 k 2M 20 k 2M 20k 2M 20 k 2M 400 M 2M 800 M 2M
-,’5’ 5s 50 k 25M2 |50k 25M2 |50k 25M? |50k 25M2 [400M |25M? [800M |25 M?
% 2s 100 k 2M 100 k 2M 100 k 2M 100 k 2M 400 M 2M 800 M 2M
g 1s 200 k 2M 200 k 2M 200 k 2M 200 k 2M 400 M 2M 800 M 2M
S| 500ms |sook |25M? |sook |25M? |500k  |25M2 500k  |25M? [400M [25M2 |800M  [2.5M?
e 200ms |1 M 2M 1M 2M 1M 2M 1M 2M 400 M 2M 800 M 2M
100ms [2M 2M 2M 2M 2M 2M 2M 2M 400 M 2M 800 M 2M
50ms |5M 25M2 |5M 25M2 |5M 25M2 |5M 25M2 [400M |25M? [800M |2.5M?
20 ms 10M 2M 10M 2M i0M 2M i0M 2M 400 M 2M 800 M 2M
10 ms 20 M 2M 20 M 2M 20M 2M 20M 2M 400 M 2M 800 M 2M
5ms 50 M 25M2 |50M 25M2 |[50M 25M% |50M 25M? [400M |25M? [800M |25 M?
2ms 100 M 2M 100 M 2M 100 M 2M 100 M 2M 400 M 2M 800 M 2M
1ms 200 M 2M 200 M 2M 200 M 2M 200 M 2M 400 M 2M 800 M 2M
500 us |500M [25M? [500M |25M2 |500M [25M2 [500M |25 M? 1G 2.5 M?
200 us 500 M ™M 1G 2M 1G 2M 1G 2M
100 us 500 M 500 k 2G 2M 1G 1M 2G 2M .
50us |500M |250k [5G 25 |16 500k [5G 2.5 M2 ﬁ;t;: i’;°sr:'e"::'ifri'::_’e even if envelope
20 us 500 M 100 k 10G 2M 1G 200 k 10G 2M
10 us 500 M 50 k 20G 2M 1G 100 k 20G 2M
5us 500M |25k 50 G 25M% |1G 50 k 50 G 2.5 M2
2us 500 M 10k 100G 2M 1G 20 k 100 G 2M
1us 500 M 5k 100G 1M 1G 10k 100 G 1M
500 ns 500 M 25k 100G 500 k 1G 5k 100 G 500 k
200 ns 500 M 1k 100G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100G 20 k 1G 200 100 G 20 k
10 ns 100 G 10 k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100G 5k 100G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k 4

1. This record length cannot be specified on the DL1720E.
Also, this record length cannot be specified on the DL1735E/DL1740E when interleave mode is OFF.
2. Since the number of data points acquired is 2 MW, only eight divisions of the waveform is displayed along the time axis.
In addition, the trigger position in this case is set by taking eight divisions as 100%.

3. Box averaging is not available on the DL1735E/DL1740E.
4. The values inside the thick frame are for repetitive sampling mode.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 4 MW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF® When interleave mode is ON When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
. Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (Sls) (Word) (Sls) (Word) (S/s) (Word) (Sls) (Word) (S/s) (Word)

T 50 s 10 k 5 M? 10 k 5 M? 10 k 5M? 10 k 5M? 400M  |5M? 800M |5M?

=] 20s 20 k 4M 20 k 4Mm 20 k am 20 k 4m 400M  [4M 800M |4M

& 10s 50 k 5 M? 50 k 5 M? 50 k 5 M? 50 k 5M? 400M  |5M? 800M |5M?

o ss 100 k 5 M? 100 k 5M? 100k [5M? 100k  [5M? 400M  |5M? 800M |5M?

E 2s 200k |4M 200 k 4M 200k |4M 200k |4M 400M  |4M 800M |4M

5 1s 500 k 5 M? 500 k 5M? 500k |5M? 500k |5 M? 400M  |5M? 800M |5M?

| 500ms [1M 5 M? 1M 5 M? 1M 5 M? 1M 5 M? 400M  |5M? 800M |5M?

1 200ms [2M 4M 2M 4Mm 2M am 2M 4m 400M  [4M 800M |4M
100ms |5M 5 M? 5M 5M? 5M 5M? 5M 5M? 400M  |5M? 800M |5M?
50ms |[10M 5 M? 10 M 5M? 10 M 5M? 10 M 5M? 400M  |5M? 800M |5M?
20ms [20M 4M 20 M 4Mm 20 M am 20 M 4m 400M 4Mm 800M |4M
10ms |50M 5 M? 50 M 5M? 50 M 5M? 50 M 5M? 400M  |5M? 800M |5M?
5ms 100M |5 M? 100M |5 M 100M  [5M? 100M  [5M? 400M  |5M? 800M |5M?
2ms 200M |4M 200M |4M 200M [4M 200M [4M 400M  |4M 800M |4M
1 ms 500M |5 M? 500M | 5M? 500M |5 M? 500M |5 M? 1G 5 M?
500 us |500M [25M [|1G 5M? 1G 5M? 1G 5 M2
200 ps |500 M ™ 2G 4M 1G 2M 2G 4M Set to normal mode even if envelope
100us |500M |500k [5G 5 M? 1G 1M 5G 5 M? mode is specified.
50us |500M [250k [10G 5M? 1G 500k [10G 5M?
20us |500M |100k [20G 4M 1G 200k |20G 4m
10us |500M |50k 50 G 5 M? 1G 100k |50G 5M?
5us 500M |25k 100G |5M? 1G 50 k 100G [5M?
2us 500M |10k 100G [2M 1G 20 k 100G [2M
1us 500M |5k 100G [1M 1G 10 k 100G [1M
500ns [500M |25k 100G [500k [1G 5k 100G [500k
200ns |500M |1k 100G [200k [1G 2k 100G [200k
100ns |500M {500 100G [100k [1G 1k 100G [100k
50ns |500M |250 100G |50k 1G 500 100G |50k
20ns  |500M | 100 100G |20k 1G 200 100G |20k
10 ns 100G |10k 100G |10k 100G |10k 100G |10k
5ns 100G |5k 100G |5k 100G |5k 100G |5k
2ns 100G |2k 100G |2k 100G |2k 100G |2k
1ns 100G |1k 100G |1k 100G |1k 100G |1k 4

1. This record length cannot be specified on the DL1720E or DL1735E/DL1740E.

2. Since the number of data points acquired is 4 MW, only eight divisions of the waveform is displayed along the time axis.
In addition, the trigger position in this case is set by taking eight divisions as 100%.

3. Box average, averaging (simple average), and computation cannot be performed.

4. The values inside the thick frame are for repetitive sampling mode.

IM 701730-01E

App-9

E xipuaddy



Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Specified Record Length: 8 MW

Rep: Repetitive sampling mode

When set to a mode other than envelope mode When set to envelope mode
Setting When interleave mode is OFF When interleave mode is ON® When interleave | When interleave
Rep: OFF Rep: ON Rep: OFF Rep: ON mode is OFF mode is ON
Display Display Display Display Display Display
. Sample | record | Sample | record | Sample | record | Sample | record | Sample | record | Sample | record
T/div rate length rate length rate length rate length rate length rate length
(S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word) (S/s) (Word)
1 50 s 20 k 10M2 |20k 10 M2 800M |10 M2
8 .| 20s 50 k 10M? |50k 10 M2 800M |10 M?
gg| 10s 100k [10M? [100k  [10M? 800M |10 M?
s2| 5s 200k [10M® |200k [10M? 800M |10 M?
@« 2s 500k [10M? |500k |10 M? 800M |10 M?
1 1s 1M 10M2 (1M 10 M2 800M |10 M?
500 ms 2M 10M?  |[2M 10 M2 800M |10 M?
200 ms 5M 10M?  |[5M 10 M2 800M |10 M?
100 ms 10M 10M2  [10M 10 M2 800M |10 M?
50 ms 20M 10M2  [20M 10 M2 800M |10 M?
20 ms 50 M 10M2  |[50M 10 M2 800M |10 M?
10 ms 100M [10M? [100M |10 M? 800M |10 M?
5ms 200M [10M? |200M [10M? 800M |10 M?
2ms 500M [10M? |500M |10 M? 1G 10 M?
1ms 1G 10M>  [1G 10 M2
500 us This record length cannot be used |1 G S5M 2G 10M? | This record length |Set to normal mode
200 us when interleave mode is OFF. 1G 2M 5G 10M? | cannotbe used ~ [even if envelope
100 us 1G 1M 10G 10 M2 when interleave mode is specified.
50 us 1G 500k [20G 10M® | mode is OFF.
20 us 1G 200k |50G 10 M?
10 us 1G 100k [100G |10 M?
5us 1G 50 k 100 G 5M
2us 1G 20 k 100 G 2M
1us 1G 10k 100 G 1M
500 ns 1G 5k 100 G 500 k
200 ns 1G 2k 100 G 200 k
100 ns 1G 1k 100 G 100 k
50 ns 1G 500 100 G 50 k
20 ns 1G 200 100 G 20 k
10 ns 100 G 10k 100 G 10k
5ns 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k
1ns 100G 1k 100G |1k 4

—_

. This record length cannot be specified on the DL1720E or DL1735E/DL1740E.

2. Since the number of data points acquired is 8 MW, only eight divisions of the waveform is displayed along the time axis.
In addition, the trigger position in this case is set by taking eight divisions as 100%.

3. Box average, averaging (simple average), and computation cannot be performed.

4. The values inside the thick frame are for repetitive sampling mode.

App-10
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Appendix 2 How to Calculate the Area of a Waveform

Integ1TY
Total Area for Positive Side Only: S1+S2
1 Sz |
1 /81 l
| |
| |
Integ2TY
Total Area for both Positive and Negative Sides: S1+S3-S2
l Ss |
1/ S1 I
| S2 |
| |
Integ1XY
(1) Multiple Loops (2) Non-Closed Curve
Y Area S= nxSo y \ Area S= So
n: Number of Loops Area Enclosed by
a Curve Connecting
\ the Start and Stop
Start Point Start Point \\\ Points
int, .
Stop Point Waveform Stop Point
(3) Loop Tracing a Figure-Eight (4) Spiral Loop
Area S= | So-S11 Area S= Sox2+S1
Number of Overlaps
Varies According to
the Number of Loops.
Start Point

Stop Point

E xipuaddy
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Appendix 2 How to Calculate the Area of a Waveform

Integ2XY
(1) When Only One Y Data Corresponds to X Data
1 3 X Axis (Y=0)
Start Point Stop Point o Area S= -So
Area S=So .
So Start Point Stop Point
X Axis (Y=0)
2 4 X Axis (Y=0)
Stop Point Start Point So Area S=So
So Area §=-So Stop Point Start Point
X axis (Y=0)

(2) When the Waveform Extends into the Negative Side

Start Point
X Axis (Y=0)

%
%]
Area S=So-S1

Stop Point

(3) When Two or more Y Data Correspond to X Data

Start Point Area S=So Start Point

Stop Point
X Axis (Y=0)

X Axis (Y=0)

App_1 2 IM 701730-01E



Appendix 3 ASCII Header File Format

/[YOKOGAWA ASCII FILE FORMAT

$PublicInfo

FormatVersion
Model

Endian
DataFormat
GroupNumber

TraceTotalNumber

DataOffset

$Group1
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

1.11
DL1700E
Big
Trace

2

6

0

4
1

CH1

1002
1.5625000E+00
0.0000000E+00
1S2

\Y,

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
s

2004/06/25
01:45:00

CH2

1002
1.5625000E+00
0.0000000E+00
IS2

v

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

2004/06/25
01:45:00

CH3

1002
1.5625000E+00
0.0000000E+00
IS2

A

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

2004/06/25
01:45:00

CH4

1002
1.5625000E+00
0.0000000E+00
IS2

\%

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

2004/06/25
01:45:00

IM 701730-01E
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Appendix 3 ASCII Header File Format

$Group2

TraceNumber 2

BlockNumber 1

TraceName MATH1 MATH2

BlockSize 1002 1002

VResolution 6.1035156E-03 1.2207031E+00

VOffset -7.7000000E+01  2.0000000E+04

VDataType IS2 IS2

VUnit DB \Y

VPlusOverData 32768 32768

VMinusOverData -32769 -32769

VlllegalData -32769 -32769

VMaxData 32767 32767

VMinData -32768 -32768

HResolution 2.0000000E-01 5.0000000E-09

HOffset 0.0000000E+00  -2.5000000E-06

HUnit Hz s

Date 2004/06/25 2004/06/25

Time 01:45:00 01:45:00

$Privatelnfo

DisplayBlockSize 1002 1002 1002 1002 1002 1002

DisplayPointNo. 1 1 1 1 1 1

ModelVersion 1.00

PhaseShift 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

PTraceName CH1 CH2 CH3 CH4 Math1 Math2
Note

The header file is common to many of YOKOGAWA'’s measuring instruments.
Therefore, data that is not required by this instrument (0s) is also included.

CHS3, CH4, and Math2 are not available on the DL1720E.

IM 701730-01E

App-14



Appendix 3 ASCIl Header File Format

$Publicinfo (Common Information)

FormatVersion:

Model:
Endian:
DataFormat:
GroupNumber:

TraceTotalNumber:

DataOffset:

Header file version number (common to YOKOGAWA'’s header
files)

Model name

Endian mode when saving data (Big/Ltl)’

Storage format of the binary waveform data (Trace/Block)?

The number of “$Group”s indicated below

Total number of selected waveforms

Start position of the binary waveform data®

$Group1 (Group Information)

TraceNumber:
BlockNumber:
TraceName:
BlockSize:
Vresolution:
Voffset:

VdataType:
Vunit:

VplusOverData:
VminusOverDat:a
VmaxData:
VminData:
Hresolution:
Hoffset:

Hunit:

Date:
Time:

Number of waveforms in this group

Number of blocks in this group*

Name of each waveform

Number of data points in a single block of each waveform
Value of coefficient VResolution of the Y-axis conversion
equation of each waveform®

Value of coefficient VOffset of the Y-axis conversion equation of
each waveform?®

Type of binary file waveform data for each waveform®

Unit used on the Y-axis of each waveform (no effect on the
data)

Error data when the binary data of each waveform is greater
than or equal to this value

Error data when the binary data of each waveform is less than
or equal to this value

Maximum value of binary data for each waveform

Minimum value of binary data for each waveform

Value of coefficient HResolution of the X-axis conversion
equation of each waveform’

Value of coefficient HOffset of the X-axis conversion equation of
each waveform’

Unit used on the X-axis of each waveform (no effect on the
data)

Date when waveform acquisition was completed

Time when waveform acquisition was completed

For details on 1 to 7, see the next page.

$Privatelnfo (Model-Specific Information)

MathBlockNo.:
DisplayBlockSize:

DisplayPointNo.:

ModelVersion:
PhaseShift:
PTraceName:

Block number of the item to be computed

Length of the data displayed on the screen (display record
length)

Value indicating the memory position (nth point in the memory)
corresponding the left end of the display record length (display
offset, 1 when the specified record length = display record
length).

Version number of the instrument

Phase information (lead: -, lag: +)

Name of each waveform

* Actual display offset of the phase-shifted waveform = DisplayPointNo.-PhaseShift

IM 701730-01E
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Appendix 3 ASCIlI Header File Format

Creation of ASCII Header Files
When waveform data (Waveform) is stored to a floppy disk or PC card, the following two
files will be created automatically in the DL_WAVE directory.

Waveform display data file (*.wvf)
ASCII header file (*.hdr)

The waveform data file can be recalled to the instrument using the FILE menu. The
ASCII header files explained here cannot be viewed on the instrument. Use the data
such as when analyzing the waveforms on your PC.

1.

Endian mode when saving data
Big: Motorola 68000-family data
Ltl: Intel 86 family data

. Storage format of the binary waveform data

Trace: Groups into blocks, each block for a single waveform.
Block: Groups into blocks, each block for a given time interval.

. Start point of the binary waveform data

Offset from the beginning of the file

. Maximum number of blocks in the group

Maximum number of blocks applies if the number of blocks varies between
waveforms.

. Y axis conversion equation for each waveform

Y-axis value = VResolution x raw data + VOffset

. Data Type

ISn:  n-byte signed integer

IlUn:  n-byte unsigned integer
FSn: n-byte signed real number
FUn: n-byte unsigned real number
Bm: m-bit data

. X axis conversion equation for each waveform

X axis value = HResolution x (Data No. —1) + HOffset

App-16
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Appendix 4 List of Default Values

Key Soft Key Default Setting
SEARCH

Type Edge

Z1 Mag x 2

Z1 Pos 0 div
DISPLAY

Format Quad

Interpolation

(DL1720E, Dual)
Sine

Key Soft Key Default Setting
CH?1 thru 4 (or CH1 thru 2 on the DL1720E)
Display ON
Position 0div
Coupling DC1 MQ
Probe 10:1
Offset 0.00V
Bandwidth Full
Variable 50V
Linear Scl OFF
Label Channel name
Vidiv
50V/div
T/div
1ms/div
PRESET
Select All
Type CMOS (5 V)
Probe 10:1
MODE
Mode Auto
SIMPLE
Source CHA1
Level oV
Slope Rising
Coupling DC
HF Reject OFF
Hysteresis Small
Hold Off 0.08 us
POSITON
Position 50%
DELAY
Delay 0S
ACTION
Buzzer OFF
Save to File OFF
Hard Copy OFF
Image Save OFF
ACQ Count Infinite
Send Mail OFF
Mail Count 100
ACQ
Record Length 10k
Mode Normal
Count Infinite
Interleave OFF
Repetitive OFF
Time Base Int
HISTORY
Select Record 0
Display Mode One
Start Rec 0
End Rec Oldest number
Show Map No. 1
Search Mode OFF
ZOOM
Mode Main

Graticule Grid
Scale Value OFF
Trace Label OFF
Accumul: e OFF
Translucent OFF
Mapping Auto
X-Y
Mode T-Y
FILE
File Item Setup
MEASURE
Mode OFF
Iltem Setup
Source CH1
Item OFF
Delay Setup
Source CH1
Mode OFF
1Cycle Mode OFF
T-Range1 —5.000 div
T-Range2 5.000 div
Trace CHA1
Distal 90%
Mesial 50%
Proximal 10%
High/Low Auto
CURSOR
Type OFF
GO/NO-GO
Mode OFF
MATH (M2(Math2) not available on the DL1720E)
M1 Display OFF
M1 Setup C1+C2
M1 Label Math1
M2 Display OFF
M2 Setup C3+C4
M2 Label Math2
PHASE
Mode OFF
COPY(MENU)
Copy to Built-in
Format Normal
Information OFF
IMAGE SAVE(MENU)
Format TIFF
Color OFF
File Name 0000

IM 701730-01E
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Appendix 5 Key Assignments of the USB Keyboard

104 Keyboard (US)/89 Keyboard (US)

When Pressed with the Control Key When the Soft Keyboard Is Displayed Other
Key +Shift* +Shift* +Shift*

a ACQ menu Same as left a A

b MATH menu Same as left b B

c Execute COPY Same as left c C

d DISPLAY menu Same as left d D

e ENHANCED menu Same as left e E

f FILE menu Same as left f F

g GO/NOGO menu Same as left g G

h HISTORY menu Same as left h H

i Execute IMAGE SAVE Same as left i |

i PRESET menu Same as left i J

k k K

| I L

m MEASURE menu Same as left m M

n n N

o o [0}

p POSITION menu Same as left p P

q Execute CLEAR TRACE Same as left q Q

r Execute RESET Same as left r R

s SHIFT condition Same as left s S

t TRIGMODE menu Same as left t T

u CURSOR menu Same as left u U

\' \' \'/

w SIMPLE menu Same as left w w

X X X

y y Y

z ZOOM menu Same as left z Y4

1 CH1 menu 1 !

2 CH2 menu 2 @

3 CH3 menu 3 #

4 CH4 menu 4 $

5 5 %

6 6 n

7 7 &

8 8 *

9 9 (

0 0 )
Enter | Return(Enter),Select Same as left Return(Enter) Same as left Return(Enter) Same as left
Esc Escape Same as left Escape Same as left Escape Same as left

Back Space Back Space Same as left
Tab
Space Bar Space Bar Same as left

= = +

[ [ {

1 1 }

\ SETUP Same as left \ |

/ MISC menu Execute HELP / ?

Caps Lock Caps Lock Same as left

App-18
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Appendix 5 Key Assignments of the USB Keyboard

F1 Select soft key1 Same as left Select soft key1 Same as left Select soft key1 Same as left
F2 Select soft key2 Same as left Select soft key2 Same as left Select soft key2 Same as left
F3 Select soft key3 Same as left Select soft key3 Same as left Select soft key3 Same as left
F4 Select soft key4 Same as left Select soft key4 Same as left Select soft key4 Same as left
F5 Select soft key5 Same as left Select soft key5 Same as left Select soft key5 Same as left
F6 Select soft key6 Same as left Select soft key6 Same as left Select soft key6 Same as left
F7 Select soft key7 Same as left Select soft key7 Same as left Select soft key7 Same as left
F8 Escape Same as left Escape Same as left Escape Same as left
F9
F10
F11 u Same as left
F12 START/STOP Same as left Q Same as left START/STOP Same as left
Print Screen Execute COPY Same as left
Scroll Lock | Execute IMAGE SAVE Same as left
Pause | Execute SNAPSHOT Same as left
Insert Insert condition Same as left
Home Decrement V/Div Same as left Decrement V/Div Same as left
Page Up Decrement T/Div Same as left Decrement T/Div Same as left
Delete Delete Same as left
End Increment V/Div Same as left Increment V/Div Same as left
Page Down Increment T/Div Same as left Increment T/Div Same as left
- Cursor to the right Same as left Cursor to the right Same as left Cursor to the right Same as left
« Cursor to the left Same as left Cursor to the left Same as left Cursor to the left Same as left
y Jog shuttle down Same as left Select soft key6 Same as left Jog shuttle down Same as left
4 Jog shuttle up Same as left Select soft key6 Same as left Jog shuttle up Same as left
(Numeric)
Num Lock
/ / Same as left
* START/STOP Same as left * Same as left START/STOP Same as left
- - Same as left
+ + Same as left
Enter Return(Enter) Same as left Return(Enter),Select  Same as left
1 CH1 menu Increment V/Div 1 Increment V/Div
2 CH2 menu Jog shuttle down 2 Jog shuttle down
3 CH3 menu Increment T/Div 3 Increment T/Div
4 CH4 menu Cursor to the left 4 Cursor to the left
5 5
6 Cursor to the right 6 Cursor to the right
7 Decrement V/Div 7 Decrement V/Div
8 Jog shuttle up 8 Jog shuttle up
9 Decrement T/Div 9 Decrement T/Div
0 0 Insert condition
DELETE

* The operation of the key when holding down the Shift key on the USB keyboard.
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Appendix 5 Key Assignments of the USB Keyboard

109 Keyboard (Japanese)/89 Keyboard (Japanese)

When Pressed with the Control Key When the Soft Keyboard Is Displayed Other
Key +Shift* +Shift* +Shift*
a ACQ menu Same as left a A
b MATH menu Same as left b B
c Execute COPY Same as left c C
d DISPLAY menu Same as left d D
e ENHANCED menu Same as left e E
f FILE menu Same as left f F
g GO/NOGO menu Same as left g G
h HISTORY menu Same as left h H
i Execute IMAGE SAVE Same as left i |
i PRESET menu Same as left i J
k k K
| | L
m MEASURE menu Same as left m M
n n N
o o o
p POSITION menu Same as left p P
q Execute CLEAR TRACE Same as left q Q
r Execute RESET Same as left r R
s SHIFT condition Same as left s S
t TRIGMODE menu Same as left t T
u CURSOR menu Same as left u U
v v \'
w SIMPLE menu Same as left w w
X X X
y y Y
z ZOOM menu Same as left z Y4
1 CH1 menu 1 !
2 CH2 menu 2 "
3 CH3 menu 3 #
4 CH4 menu 4 $
5 5 %
6 6 &
7 7 !
8 8 (
9 9 )
0 0
Enter Return(Enter), Select Same as left Return(Enter) Same as left Return(Enter) Same as left
Esc Escape Same as left Escape Same as left Escape Same as left
Back Space Back Space Same as left
Tab
Space Bar Space Bar Same as left
A A ~
@ @ )
[ [ {
5 5 +
: : *
1 1 }
] 5 <
. . >
/ MISC menu Execute HELP / ?
Caps Lock Caps Lock Same as left

App-20
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Appendix 5 Key Assignments of the USB Keyboard

F1 Select soft key1 Same as left Select soft key1 Same as left Select soft key1 Same as left
F2 Select soft key2 Same as left Select soft key2 Same as left Select soft key2 Same as left
F3 Select soft key3 Same as left Select soft key3 Same as left Select soft key3 Same as left
F4 Select soft key4 Same as left Select soft key4 Same as left Select soft key4 Same as left
F5 Select soft key5 Same as left Select soft key5 Same as left Select soft key5 Same as left
F6 Select soft key6 Same as left Select soft key6 Same as left Select soft key6 Same as left
F7 Select soft key7 Same as left Select soft key7 Same as left Select soft key7 Same as left
F8 Escape Same as left Escape Same as left Escape Same as left
F9
F10
F11 u Same as left
F12 START/STOP Same as left Q Same as left START/STOP Same as left
Print Screen Execute COPY Same as left
Scroll Lock |Execute IMAGE SAVE Same as left
Pause | Execute SNAPSHOT Same as left
Insert Insert condition Same as left
Home Decrement V/Div Same as left Decrement V/Div Same as left
Page Up Decrement T/Div Same as left Decrement T/Div Same as left
Delete Delete Same as left
End Increment V/Div Same as left Increment V/Div Same as left
Page Down Increment T/Div Same as left Increment T/Div Same as left
- Cursor to the right Same as left Cursor to the right Same as left Cursor to the right Same as left
«— Cursor to the left Same as left Cursor to the left Same as left Cursor to the left Same as left
v Jog shuttle down Same as left Select soft key6 Same as left Jog shuttle down Same as left
0 Jog shuttle up Same as left Select soft key6 Same as left Jog shuttle up Same as left
\ SETUP menu Same as left \ |
\ \ _
(Numeric)
Num Lock
/ / Same as left
* START/STOP Same as left * Same as left START/STOP Same as left
- = Same as left
+ + Same as left
Enter Return(Enter) Same as left  |Return(Enter),Select Same as left
1 CH1 menu Increment V/Div 1 Increment V/Div
2 CH2 menu Jog shuttle down 2 Jog shuttle down
3 CH3 menu Increment T/Div 3 Increment T/Div
4 CH4 menu Cursor to the left 4 Cursor to the left
5 5
6 Cursor to the right 6 Cursor to the right
7 Decrement V/Div 7 Decrement V/Div
8 Jog shuttle up 8 Jog shuttle up
9 Decrement T/Div 9 Decrement T/Div
0 0 Insert condition
DELETE

* The operation of the key when holding down the Shift key on the USB keyboard.
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Index

Symbols

1CYCle MO ... 10-46
A

A Delay B rigger ..o 2-9
Adelay B rgger .......coooiiiiiiiiii e 6-17
A->B(N) trgger ...ccveiiiiiiiie e 2-8, 6-14
AC e e 2-12
ACT M oot 2-4
accumulated display ..... ..2-18
accumulating waveform ..o 8-5
ACCUIaCY teSt ....eeiiiiiii s 16-9
ACQ s 1-6

ACQ count ....
acquisition mode ..

ACHON COUNL ...t
action Mall .....cuuvveeeiie e
action-on-trigger

AAAING .o

F= Lo (o 1110 o SOOI
additional information ..........ccccoeiiiiiiieic s 11-5
AllOCATION .o
ambient humidity

ambient temperature ... 3-3
ANAIYSIS .o 1-5
aNGle CUISON ...ocuviiiieeeeeee e 2-27, 10-35, 10-38
ASCIl ..o, e 12-17
ASCII header file format . App-13
AttENUALION ... 5-8
AULO e 9-4
auto level mode ..2-11, 6-1
AULO MOAE ... e 2-11, 6-1
auto naming .. ...12-18, 12-24, 12-36
AULO SCIOl ... 2-26
auto SCroll SEArCh ......cocevevieiie s 10-22
auto setup

automated measurement mode ..........ccocceeeennnen. 10-44, 10-57
automated measurement of waveform parameter 2-28, 10-41
automated measurement values of waveform Parameter .. 12-
30

auxiliary 1/0 seCtion ..........cccoiiiiiieiee e 17-9
averaging Mode ........cccccceeriiiiieiiiie e 2-15, 7-6
B

DACKIGNT ... 15-9
bandwidth limit ... 2-5, 5-14
binary

binary computation ............ccceeeiiiiiiiis 2-21, 9-6
block diagram ........coceeeiiiiiiiiee e 2-1
DOX @Verage ........cooviiieiiie e

Prghtness .......ooiii s
built-in printer
DUZZET .

Cc

calculate the area of a waveform ..o, App-11
calibration .........ccccoevevvciiininiiien,

carrying the instrument
[o=Y 41 ) S
channel
cleaning
CLEAR TRAQGE ...ttt
ClEear traCe ....oiiieii e
clearing trace ..........ccoeveiiii i
ClICK SOUNQ ..o
color mode ... .
COMMIANG ...ttt ettt sne e e e e e e e e
COMMENt ..o

commercial power supply ..
common operation .
communication .......
COMPENSALING ...
COMPIESS MOUE ..ot
computation ....................
computation parameter ...
computation start point .... .
computed Waveform ...
COMPULET INtEMACE .....ocveeiiieeiieieee e
control script
COPY ettt
COPYING file .
COUPIING <.
creating direClory ........cccooiveeiiiicci e
current probe
current-to-voltage conversion ratio ............ccccceeeeeenenne. 2-5, 5-8
L0702 1T R 1-5
CUrsOr measurement ... 2-27, 10-31

D

[0 B 1 (= 2SR

default gateway ..
default value ........cccoooviiieiiiii e App-17

delay ..o
delay between waveform ...
delay time ..o,
deleting file ..o

AESKEW .
determination .........
determination logic .
determination parameter .
determination status ..........cccovviiiiiiiiiece s

differential Probe .........ccooveeiriiiiie e
differentiating ........coooiiii e
differentiation ........cceceiiriiiie e
dimensional drawing .........ccccoocieiieniinnie e
directory name
DISPLAY .ttt e
AISPIAY ..o
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Index

disSplay COIOF .......coiiiiiiiec e
display, computation ..
display format ........ccocevireniiiincee e

disSplay SCreeN ........coiiiiiiiiic e
distal
DNS
DINS SEIVET ..ottt
AOMAIN SUFFIX +eeuviiiiieiie e

E

e-mails (SMTP client) ........ccoveoiiiiiiiees 2-31
edge search .................. .

edge trigger ...
EMISSION ..ttt
ENHANGCED ..ottt
enhanced trigger ..
entering StrNG ..o 4-4
entering ValUue .........cociviiiiiii e 4-3
envelope Mode ........cccceviiiiiiiiieeie e 2-15, 7-6
error in system operation ..........ccccooeeeiiie e 16-6
error message .
EITOrS iN @XECULION ....ooiiiiiiiiiieee s
errors i SENG .....ocovviiiiii e
ethernet communication ..........
external clock input terminal ...
external clock signal.................
external trigger ...
external trigger input terminal .............ccooeiiiiiiin s

F

FET Probe ....coooie e 3-9
FFT
FET fUNCHON ..
field NUMDET ..o
FILE ..............
file attribute ...
file name ......cccoeeeene

FitMeas RNg 10 Z1 ..o 8-9
flattop WINAOW .......ooiiiiie e 9-13
float ..occoevvrreenne .12-17
floppy disk .....
floppy disk drive test .. .
flow Of OPEration ........cccerieiiiicese e ix
FOPMAL ..o
formatting
frame SKIP .vvevereeeeeeeeee e 6-37
froNt PANEl ..o 1-1
FTP ClENt v 2-30, 13-8
FTP PaSSIVE ....oocuiiiiiiiieien e 13-50
FTP passive mode
FTP SEIVEr ..ot
FTP server (on a Web browser) ..........cccceeiiiiniiiinenns 13-28
function .

general specification ..o 17-11
GIND oo e 2-4
GO/NO-GO ...ttt 1-6
GO/NO-GO determination ............ccceuveeeen 2-29, 10-60, 10-66
GO/NO-GO determination signal output ...........cccceeveneene 10-70
GratiCule ..o 2-20, 8-14
Greenwich mean time .......cccocveeeeeeicciieeeee e 13-45

ground level
QUIAE .

H

handling precaution ... 3-1
hanning window ....
hard COPY ....oooviiiiiiiec

HELP <t
help .......... .
help WINdOW ..o

HF rejection.2-12, 6-10, 6-16, 6-19, 6-23, 6-27, 6-30, 6-33
HISTORY e 1-6
hiStory Memory ..., 2-16
history search ........ .2-23, 10-5, 10-9
history waveform ..........ccccoeciieeieneccseeeeee 2-23, 10-1
hold off time ..........
horizontal axis ......cccveeeeeieiiiiieeeee e, 1-4, 2-3, 2-6
horizontal Cursor .........ccccceevecvieeeeeececines 2-27, 10-31, 10-38
hysteresis .......ccccocoeveens 6-10, 6-16, 6-19, 6-23, 6-27, 6-30

IMAGE SAVE ...t
IMAGE SAVE ..o
IMMUNIEY .o
initialization ..
initializing ...........
input coupling ..... .
INPUL SECHION ...t
installation condition ..........cccvveeeeiiiiiiiiiee e
installation position...........
instrument information ....
instrument number ..........
INteGrating ....ccceeeviiiei
INTEGration ...
intensity
interleave Mode .......ccceveeeveiiiiieee e 2-14, 7-3
INterpolation ... 2-17, 8-3
inversion .......

inverting ...
IP address

J

JOG SNULHE ... 4-1
JUMPING the CUISOr ......ooviiiiiiiiee e 10-40

K

KBY e e 4-1
key assignments of the USB keyboard ..
KEY tEST ... 16-9
KNOD . 1-4

L

10gIN NAME ..o 13-10
LPR CHENL ..ot 13-11
LPR NAME .o 13-12
LPR SEIVET ...eeeceeiee ettt 13-12
LPR time OUt ...ooeieiieiie e 13-49, 13-50
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measurement per cycle . 10-49 pulse width search
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