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Thank you for purchasing the DL1620/DL1640/DL1640L Digital Oscilloscope. This
user’'s manual contains useful information about the instrument’s functions and operating
procedures as well as precautions that should be observed during use, mainly DL1640.
To ensure proper use of the instrument, please read this manual thoroughly before
operating it. Keep the manual in a safe place for quick reference whenever a question

arises.

Five manuals are provided with the instrument, including this user’s manual.

Manual Name Manual No.

Description

DL1620/DL1640/DL1640L
User’'s Manual

IM 701610-01E

Describes all the functions (except for the
communications function) and their operation
procedures for the instrument.

DL1620/DL1640/DL1640L
Communication Interface
User’'s Manual (CD)

IM 701610-17E

Describes the communications functions of
the GP-IB, RS-232, USB, and network
interface.

DL1620/DL1640/DL1640L
Operation Guide

IM 701610-02E

Explains basic operations only.

DL1640/DL1640L IM 701610-51E  Describes the CAN bus signal analysis function
CAN Bus Signal Analysis and SPI bus signal analysis function (option).
Function

DL1640/DL1640L IM 701610-61E  Describes the 12C-bus signal analysis function
[2C-Bus Signal Analysis and SPI bus signal analysis function (option).
Function

» The contents of this manual are subject to change without prior notice as a result of
improvements in the instrument’s performance and functions. Display contents
illustrated in this manual may differ slightly from what actually appears 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
contact your nearest YOKOGAWA representative.

« Copying or reproduction of all or any part of the contents of this manual without
YOKOGAWA'’s permission is strictly prohibited.

» A guarantee card is attached to the instrument. The card will not be reissued, so
please read it carefully and keep it in a safe place.

» The TCP/IP software used in this product and the documentation for that TCP/IP
software are based in part on BSD Networking Software, Release 1 licensed from The

Regents of the University of California.

All Rights Reserved, Copyright © 2002 Yokogawa Electric Corporation
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Trademarks

Revisions

Internet Explorer, Microsoft, MS-DOS, Windows, Windows NT, Windows Me, and

Windows XP are either registered trademarks or trademarks of Microsoft Corporation

in the United States and/or other countries.

» Adobe, Adobe Acrobat, and PostScript are either trademarks or registered trademarks

of Adobe Systems incorporated.

* Zipis aregistered trademark or trademark of lomega corporation in the Unites States
and/or other countries.

* UNIXis a registered trademark of The Open Group.
» For purposes of this manual, the TM and ® symbols do not accompany their
respective trademark names or registered trademark names.

» Other product names are trademarks or registered trademarks of their respective

holders.

1st Edition:

2nd Edition:
3rd Edition:

4th Edition:
5th Edition:
6th Edition:

August 2002
November 2002
February 2003
August 2003
December 2003
July 2005
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Checking the Contents of the Package

DL1620/DL1640/DL1640L Main Body

Unpack the box and check the contents before operating the instrument. If the wrong
instrument or accessories have been delivered, if some accessories are missing or if
they appear abnormal, contact the dealer from which you purchased them.

Check that the model name and suffix code given on the name plate of the side panel
match those on your order. Whenever you contact the dealer from which you purchased
the instrument, tell the dealer your unit’s serial number.

Made in Japan

MODEL SUFFIX  SPECIFICATIONS
701605 (DL1620) 2 channels
701610 (DL1640) 4 channels
701620 (DL1640L) 4 channels (long record length)
-AC 100 to 120 VAC, 220 to 240 VAC
-DC™ 12 VDC(for 701610 and 701620)
Power Cord -D UL/CSA standard power cord (A1006 WD)
Maximum rated voltage: 125 V, maximum rated current: 7 A
-F VDE standard power cord (A1009WD)
Maximum rated voltage: 250 V, maximum rated current: 10 A
-Q BS standard power cord (A1054WD)
Maximum rated voltage: 250 V, maximum rated current: 10 A
-R AS standard power cord (A1024WD)
Maximum rated voltage: 250 V, maximum rated current: 10 A
-H GB standard power cord (A1064WD)
Maximum rated voltage: 250 V, maximum rated current: 10 A
-Y No power cord
Built-in Media Drive -J1 Floppy disk drive™
-J2 Zip disk drive
-J3 PC card interface
Options /B5 Built-in printer’
/C1 GP-IB interface+USB™
/C10 Ethernet interface+USB™
/P2 Two power output connectors for the probes (for 701605)
/P4 Four power output connectors for the probes (for 701610 and
701620)
/F5 [>C-bus signal analyzer (for 701610 and 701620)
/F7 CAN bus signal analyzer (for 701610 and 701620)

*1 Select -Y for the power Cord.
*2 You can select a floppy disk drive, a Zip drive, or PC card interface for the built-in media drive.

*3 1 printer roll (B9850NX) included.

*4 |t is possible to choose between a GP-IB interface+USB and an Ethernet interface+USB.

Example : UL/CSA standard power cord, floppy disk drive, and full options
— 701610-D-J1/B5/C1/P4 or
701610-D-J1/B5/C10/P4
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Checking the Contents of the Package

NO. (Instrument Number)
When contacting the dealer from which you purchased your instrument, please quote the
instrument number.

Standard Accessories
The following standard accessories are supplied with the instrument. Make sure that all
items are present and undamaged.

Power Cord (for -AC model )sone of the foIIowm? power cords
is supplied according to the instrument’s suffix codes)

DC Power Supply Connector

UL/CSA Standard VDE Standard BS Standard AS Standard GB Standard (for -DC model)
A1006W A1009WD A1054WD A1024WD A1064WD A1105JC

&

Front Panel Protection Probe Case 200 MHz Passive Probe Printer Roll Rubber Feet
Cover (Clear) B9989FA B9918EZ (x4 : DL1640/DL1640L Chart * (x4)
x2 : DL1640 B9850NX B9989EX
700960 ~
-
User’s Manual (x1) Communication Interface
Operation Guide (x1) User’s Manual CD-ROM

12C-Bus Signal Analysis Function User’s Manual**  (x1) B8050XZ

CAN Bus Signal Analysis Function User's Manual*** (x1)
*  Aroll chart will be supplied only when the instrument is equipped
with a built-in printer.
** Only included with I2C-bus analysis function models.

*** Only included with CAN bus analysis function models.
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Checking the Contents of the Package

Optional Accessories
The following optional accessories are available. On receiving these optional
accessories, make sure that all the items that you ordered have been supplied and that
they are undamaged. If you have any questions regarding optional accessories, or if you
wish to place an order, contact the dealer from whom you purchased the instrument.

Differential Probe Differential Probe Differential Probe 50Q2 Terminator
700924*/701921* ~g 700925* . 701922** 700976
e N N — =

100:1 Probe Current Probe Current Probe GO/NO-GO Battery Box

700978 701930/701931 701932/701933 Cable 701680
- 366973

~——

* The 701921 comes with a probe power cable (model B9852MJ).
The 700924/700925 does not comes with a probe power cable (model B9852MJ).
A probe power cable (B9852MJ) is required to supply power from the DL1620/DL1640/DL1640L.

** A 50-Q terminator is required to connect the differential probe (701922) to the DL1620/DL1640/DL1640L.

Optional Spare Parts
The following optional spare parts are available. On receiving these optional spare
parts, make sure that all the items that you ordered have been supplied and that they are
undamaged.
If you have any questions regarding optional spare parts, or if you wish to place an order,
contact the dealer from whom you purchased the instrument.

Part Name Part No. Minimum Q’ty Remarks

Roll chart B9850NX 5 Thermo-sensible paper, Total

200 MHz passive probe 700960 1 Input impedance: 10 MQ, Length:
1.5m

Front panel protection cover  B9989FA 1
(clear)
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Safety Precautions

This instrument is an IEC safety class | instrument (provided with terminal for protective
grounding).

The following general safety precautions must be observed 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 protection provided by this 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

0® * P>

ppO—

To avoid injury, death of personnel or damage to the instrument, the operator
must refer to an explanation in the user’s manual or service manual.

Function grounding terminal (This terminal should not be used as a “protective
grounding terminal.”)

Protective grounding terminal

Alternating current

Direct current

Both direct and alternating current

ON (power)

OFF (power)

In - position of a bistable push control

Out - position of a bistable push control

vi
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Safety Precautions

Make sure to comply with the following safety precautions. Not complying might
result in injury or death, or damage to the instrument.

Power Supply

Before connecting the power cord, make sure that the power supply
voltage matches the voltage rating of the instrument and that it does
not exceed the maximum rated voltage of the power cord.

Power Cord and Plug

To prevent an electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged in an
outlet with a protective grounding terminal. Do not invalidate protection
by using an extension cord without protective grounding.

Protective Grounding

The protective grounding terminal must be connected to ground to
prevent an electric shock before turning ON the power.

Necessity of Protective Grounding

Never cut off the internal or external protective grounding wire or
disconnect the wiring of the protective grounding terminal. Doing so
poses a potential shock hazard.

Defect of Protective Grounding and Fuse

Do not operate the instrument when the protective grounding or fuse
might be defective.

Do Not Operate Near Flammable Materials

Do not operate the instrument in the presence of flammable liquids or
vapors. Operation of any electrical instrument in such an environment
constitutes a safety hazard.

Do Not Remove Any Covers

There are some areas inside the instrument with high voltages. Do not
remove any cover if the power supply is connected. The cover should
be removed by qualified personnel only.

External Connection

To ground securely, connect the protective grounding before
connecting to measurement or control unit. Also, when touching the
circuit, turn off the power to the circuit and check that there is no
voltage being generated.

To prevent electric shock, connect the ground terminal of the probe or
input connector to the protective ground of the object under
measurement.

IM 701610-01E vii



Structure of the Manual

Structure of the Manual

This user’s manual consists of 16 chapters, an appendix and an index as described

below.

Chapter Title

Content

1 Functions Introduces the unit’s features, functions, and operating
principles. Please read this information to familiarize
yourself with the unit’'s capabilities. This chapter does not
present operational details.

2 Name and Use of Each Part Briefly explains the significance and use of the unit's
controls, connectors, and screen displays. Includes page
references to help you find detailed information quickly.

3 Before Making Measurements Presents safety precautions, and explains how to install,
connect up, and switch on the unit. Also explains how to
connect the probes and how to set the date.

4 Common Operations Explains basic operations, including acquisition start/stop,
automatic setup, parameter reset, snapshots, trace
clearing, and calibration.

5 Vertical and Horizontal Explains settings related to vertical (voltage) and horizontal

Axes (time) axes. Vertical-axis settings include channel on/off,
input coupling, probe attenuation, and voltage sensitivity.

6 Triggering Explains how to set up and use triggers to control timing
of waveform acquisition. Includes description of trigger
modes, trigger types, trigger source, and trigger level.

7 Acquisition and Display Explains acquisition parameters (acquisition mode,
sampling mode, record length, history), and use of
overlapping (accumulated) waveform display.

8 Display Explains display format, interpolation, zoom, X-Y display,
graticule, and other display-related parameters.

9 Waveform Analysis Explains cursor-based measurements, automatic
measurements, statistical processing, mathematical
operations, and GO/NO-GO determinations.

10 Output of Screen Data Explains how to print screen data to internal printer, or to
a printer connected through the USB interface, and how
to store screen display to the storage medium.

1 Saving and Loading Data Explains how to save and reload waveform data and

to and from the Storage Storage media settings to floppy disk, PC card, etc.
Medium Also explains related disk operations, including disk
formatting, file copy, and file deletion.

12 Trigger Input/Trigger Output/ Explains external-trigger input, external-clock input,

RGB Video Signal Output trigger output, and RGB video output.
13 Ethernet Interface Explains how to save and load to/from a network drive,
(Option) getting files from a floppy disk, Zip disk, or PC card, how
to output to a network printer, and receive e-mail
transmissions.

14 Other Operations Explains how to set the display colors, display language,
click sound, and back light.

15 Troubleshooting, Gives troubleshooting advice; explains screen messages

Maintenance, and Inspection and self-test operation.

16 Specifications Lists the unit's main specifications.

Appendix Appendix 1 shows the relationships between the time
axis, sampling rate, and record length. Appendix 2
explains waveform area calculation. Appendix 3 gives the
format for ASCII file headers. Appendix 4 presents a list
of default settings.

Index Index of contents.

viii
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Structure of the Manual

Conventions Used in this Manual

Units
Koo Denotes 1000. Example: 100 kS/s
Ko Denotes 1024. Example: 720 KB (storage capacity of a floppy disk)

Bolded Items
Characters written in bold mainly refer to characters or setting values that are displayed
on the screen or panel.

Symbols
The following symbols are used in this manual.

A Improper handling or use can lead to injury to the user or
damage to 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 Calls attention to actions or conditions that could cause

serious or fatal injury to the user, and precautions that can
be taken to prevent such occurrences.

CAUTION Calls attentions to actions or conditions that could cause
- light injury to the user or damage to the instrument or user’s
data, and precautions that can be taken to prevent such
occurrences.

Note Calls attention to information that is important for proper
operation of the instrument.

Terms Used for Descriptions of Operations
The following terms are used in chapters 3 to 15 to distinguish certain features in
descriptions.

Relevant Keys Indicates the relevant panel keys which are
necessary to carry out the operation.

Operating Procedure Carry out steps in the order shown. The operating
procedures are 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, see Chapter 1.
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Functions Described in This Manual and the DL1620/
DL1640/DL1640L Version

The contents of this manual describe the DL1620/DL1640/DL1640L version 1.30 or later.
The table below shows the relationship between the DL1620/DL1640/DL1640L versions
and the new functions. If the DL1620/DL1640/DL1640L is not of the newest version, you
will not be able to use all the functions covered in this manual. Check the DL1620/
DL1640/DL1640L version by referring to Soft Version on the overview screen that
appears by selecting the MISC key > Overview soft key. For details on the procedure,

DL1620/DL1640/DL1640L Versions and New Functions

see section 15.4 in the User’s Manual.

For up-to-date information about the DL1620/DL1640/DL1640L versions and the
procedure for upgrading your DL1620/DL1640/DL1640L, check the following Web page.

http://www.yokogawa.com/tm/DL 1600/

Version Suffix Code  New Functions Reference Page/Section/
Chapter
1.10 or later ~ Standard » Chinese menu/message language Section 14.2
/F5 « I2C bus signal analysis function (including the SPI bus signal  IM701610-61
analysis function)
1.11 orlater ~ Standard * DC power supply model + battery box Pages 3-6
1.13 orlater ~ Standard » WebDAV server function Section 13.13
« SNTP function Section 13.11
» Mail attachment function of screen image data Sections 13.6 and 13.7
/F7 » CAN bus signal analysis function (including the SPI bus IM701610-51
signal analysis function)
1.17 or later ~ Standard *H&V cursor Section 9.1
1.20 or later ~ Standard » Korean menu/message language Section 14.2
 Improvement to the data transfer rate of the GP-IB interfface  IM701610-17
/B5, /C1,/C10 « YOKOGAWA logo added to the screen image data printed Sections 10.2, 10.3, and 13.5
on the built-in, USB, or network printer
1.30 orlater /C1,/C10 +» Connection of USB storage device to the USB PERIPHERAL Section 11.4

interface”

* This function is only supported on models that displays “USB(H): Yes(0) USB Mass Storage” on the overview screen.
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Chapter 1 Functions

1.1 Block Diagram

System Configuration
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Screen hard copy

USB peripheral

interface
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* The DL1620 is not equipped with channels 3 and 4. Instead, an external trigger/external clock multi-
purpose terminal is installed in place of the CH4 terminal.
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1.1 Block Diagram

Signal Flow

The signals to be measured enter at the input terminals and pass first to the attenuator
(ATT) and preamplifier. Adjusted vertical-axis characteristics (voltage and amplitude) in
accordance with the settings for input coupling, probe attenuation, V/div, and offset value
are passed to the A/D converter.

Voltages are converted to digital values by the A/D converter. The digital data is then
processed by the data processing circuit (digital file processing, etc.). Further, averaging
and other types of processing are performed after cropping at the appropriate sampling
rate (as determined by the time axis settings), and the resulting data is written to the
acquisition memory.

The data written in the acquisition memory is then converted to waveform display data by
the processing circuit and transferred to the waveform processing circuit by which the
data are stored in the display memory. Waveforms are displayed on the screen based
on the data stored in the display memory.

IM 701610-01E



1.2 Setting the Vertical and Horizontal Axes

Time Axis <Sections 5.11 and 5.12>

Selection of the Timebase

With the default settings, sampling timing is controlled by the clock signal output from the
timebase circuit of the instrument (see the Block Diagram, section 1.1). The sampling
timing can be controlled by an external clock signal instead of the clock signal from the
timebase circuit.

An external clock signal can be input to the EXT CLOCK IN terminal on the rear panel.
This external clock function is useful when you are observing a signal whose period
varies or when you are observing a waveform by synchronizing it with the clock signal to
be measured.

Setting the Time Axis
When using the internal clock, set the time axis scale as a time duration per division of
the grid. The setting range is 2 ns/div to 800 s/div. The time range in which waveform is
displayed is “time axis setting x 10,” as the display range along the horizontal axis is 10
divisions.

|| 1 div = 500us [~~|1div=1ms

A AN AN

| 10 div -
Note

Display of Time Axis Direction

The sampled data is read into the acquisition memory, and a waveform is displayed based on

this data. The number of data stored into the acquisition memory differs depending on

settings such as time axis settings, trigger mode, and acquisition mode.

The number of display lines in the time axis direction on a 10 - div screen is 500 lines.

Processing therefore varies according to record length, as described immediately below. (for

more details on the relation between time axis, acquisition mode, record length of acquisition

memory and displayed record length, see Appendix 1).

+ If displayed record length exceeds number of screen display points, multiple data points
are connected with a line and displayed at the same time axis position.

+ If displayed record length is less than number of screen display points, the oscilloscope
interpolates the data to generate the display. (See page section 1.4)

Record Length of

Acquisition Memory ‘ oy /Sampling Data
l Display RecordLength [l 7\/" o,
) ¢

Voltage Axis
E—
I
I

Time Axis

|<— 500 Lines ——>|

500
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1.2 Setting the Vertical and Horizontal Axes

Relationship between the Time Axis Setting, Sample Rate and Record Length
Changing the time axis causes corresponding changes in the sampling rate and the
acquisition record length. For more detailed information, see Appendix 1.

Relationship between Time Axis Setting and Sampling Mode

The sampling method (sampling mode) for an input signal changes according to the time axis
setting as described hereafter. But note that the time axis range over which this feature is actually
available will vary according to the maximum displayable record length, as shown in Appendix 1.

¢ Real-Time Sampling Mode

Changing the time axis causes a corresponding change in the sampling rate. The

maximum sampling rate is 200 MS/s (or 100 MS/s if the high-resolution mode is ON.).

The input signal is sampled sequentially, and data is stored in the acquisition memory.

In this mode, the waveform can only be displayed correctly at frequencies up to half the

sample rate, due to Nyquist’'s theorem*. Sample rate is expressed in S/s (number of

samples per second). Thus, this mode is suitable for observation of a waveform which
fluctuates more slowly than the sample rate.

* If the sample rate is higher than the frequency of the input signal, high-frequency
components will be lost. In this case, a phenomenon in which high-frequency
components change to lower frequency components occurs, due to Nyquist’s theorem.
This phenomenon is called aliasing. Aliasing can be avoided by setting the acquisition
mode to envelope mode and acquiring the waveform.

Aliasing Signal Input Signal Sampling Point

* Repetitive Sampling Mode
To enable this mode, you must set the time axis so that the sampling rate is greater than
200 MS/s (high-resolution mode ON: 100 MS/s). Under this mode, the oscilloscope
produces a single waveform by taking samples over several periods of a repetitive signal,
so that the sampling rate appears higher than it actually is. An apparent sample rate of up
to 50 GS/s can be used.
Furthermore, even in the real-time sampling mode, if the sample rate exceeds 200 MS/s
(high-resolution mode ON: 100 MS/s) due to the time axis and the displayed record length
settings, the sampling mode automatically changes to repetitive sampling.

There are two repetitive sampling methods: sequential sampling, in which a signal is
sampled sequentially at a fixed interval, and random sampling, in which a signal is
sampled at random to produce a waveform. This instrument uses a random sampling
method which also enables observation of the waveform up to the trigger point.

Time Axis Setting and Roll Mode Display

If the time axis is set within a certain range (see Appendix 1), then the display will not be

updated by trigger anymore (update mode), but the mode will switch to roll mode when new

data is acquired. In roll mode, the oldest data is deleted, and the waveform shifts from right

to left on the screen. A waveform can be observed in the same way as it is recorded on a

pen recorder. This mode is useful when you are observing a signal which repeats or which

fluctuates slowly. This mode is also useful when you want to detect glitches (fast spikes on a

waveform) which occur intermittently.

* Rolling display also operates during single - start acquisition, although trigger occurrence
causes the waveform to stop.

n
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1.2 Setting the Vertical and Horizontal Axes

Vertical Sensitivity <Section 5.8>

The V/div (vertical sensitivity) setting is used to adjust the amplitude of the displayed
waveform so that the waveform can be observed easily.

The V/div setting is made by setting the voltage value per division on the screen grid.
The vertical sensitivity setting operates by switching to a different attenuator (attenuation
rate). The setting changes in steps (1 V/div — 2 V/div — 5 V/div ...).

In addition, by performing computations on the digital data acquired using the voltage
sensitivity above, the waveform can be displayed at a sensitivity of 0.4 (or 0.5) to 10
times the voltage sensitivity that was used to acquire the data (Variable).

When V/div is Switched from 1 V/div to 0.50 V/div

~

Mdiv=1v }1div=050V

Note

Vertical Sensitivity and Measurement Resolution

To get precise readings, it is recommended that you set the vertical sensitivity so that the
waveform’s maximum and minimum amplitudes are close to the top and bottom of the screen.
Note that the instrument uses 8-bit A/D converters. Incoming signals are sampled at a
resolution of 255 levels (LSB), or 32 levels per division.

Effective Data Range

The instrument uses 8-bit A/D converters. Assuming that output values range from 0 to 255,
the vertical center line of the display corresponds to a value of 127. Because the A/D
converter reaches full range at 255, screen level 256 is not used.

Note also that the insturment treats an A/D output value of 0 as if it were a 1.

The screen’s effective display range extends approximately 5.29 divisions in each direction
from the screen’s center line.

However, if the vertical axis position is moved while the data acquisition is stopped, the
effective data range also moves by the same amount.

Vertical Position <Section 5.2>

Since a total of four input waveforms can be displayed, they may overlap each other
making observation difficult. In this case, the waveforms can be moved in the vertical
direction so that they can be observed more easily.

The vertical position mark can be set to any value in the range between +4 div.
Changing the V/div setting, the vertical axis setting is rescaled with respect to the vertical
position.

Position: 2 div

N\

Position: 0 div \ Y N

/

Position: -2 div

IM 701610-01E
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1.2 Setting the Vertical and Horizontal Axes

Offset Voltage <Section 5.5>
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 sensitivity.
Normally, the offset voltage does not affect the cursor measurement values, automated
measurement of waveform parameters, and computed values. However, you can turn
ON offset cancel to apply the offset voltage to them. (See section 14.4.)

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

=

[

When offset cancel is ON

IH

Input Coupling <Section 5.3>
When you only want to observe the amplitude of an alternating current signal, eliminating
the direct current components from the input signal makes observation easier. You may
also want to check the ground level or observe the input signal waveform with the offset
voltage removed. In these cases, you can change the input coupling setting. This will
switch the coupling method, which determines how the input signal is input to the vertical
control circuit (voltage axis).
The input coupling method can be chosen from the following:

AC
The input signal is sent through a capacitor to the attenuator Input terminal ”_[ Vertical

control —
in the vertical control circuit. This method can be used when circuit
you just want to observe the amplitude of the alternating

current signal, eliminating the DC components from the input 1Mo
signal.
DC . -

Input terminal Vertical
The input signal is sent directly to the attenuator in the vertical control —
control circuit. circuit
This method can be used when you want to observe both the 1 MQ
DC and AC components of the vertical input signal.
GND
The ground signal, not the input signal, is connected to the Input terminal ‘c’zm‘r’;‘: N
attenuator in the vertical control circuit. This method enables circuit

observation of the ground level on the screen.

1-6 IM 701610-01E



1.2 Setting the Vertical and Horizontal Axes

Probe Attenuation <Section 5.4>

A probe is usually used to connect the circuit to be measured to an input terminal. Use
of a probe provides the following advantages.

« The voltage and current of the circuit to be measured are not disturbed.

« A signal can be input without distortion.

» The measurement voltage range of the oscilloscope can be widened.

A 200 MHz passive probe is supplied with the instrument. The probe enables you to
select whether the input signal is attenuated to 1/10 or 1/1*. When a probe is used, the
probe attenuation must match the instrument’s attenuation setting so that the input
voltage can be measured directly.

When using the 200 MHz Passive Probe (voltage probe) that comes with the instrument,
enter a setting of 10:1 or 1:1.

The voltage probe settings that are available on the instrument are 1:1, 10:1, 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.
*  For the differences in the specifications depending on the attenuation ratio, see page 3-10.

Bandwidth Limit <Section 5.7>

The bandwidth limit can be set for each channel. The DL1620/DL1640/DL1640L
combines the common analog filters with FIR and IIR filters, allowing you to select the 20
MHz, 1.28 MHz, 640 kHz, 320 kHz, 160 kHz, 80 kHz, 40 kHz, 20 kHz, and 10 kHz
bandwidth limits.

« Full: Bandwidth is not limited.

* 20 MHz: Analog and FIR filters are used to limit bandwidth.

* 10 kHz to 1.28 MHz: Analog, FIR, and IIR filters are used to limit bandwidth.

Analog Filter

When using the analog filter independently, the cutoff frequency (3-dB attenuation) is
approximately 24.2 MHz, but when combined with the FIR filter, it becomes
approximately 20 MHz.

FIR (Finite Impulse Response) Filter
The FIR filter is a secondary filter that uses data sampled at 200 MHz to filter a weighted
moving average. The calculation is done according to the following equation:

Yn=(Xn-2+2XXn-1 +Xn)/4

where:

Yn is the n'" filtered data

Xn is the n'" data before filtering

Xn-1 is the (n-1)1" data before filtering
Xn-2 is the (n-2)1" data before filtering

The cutoff frequency becomes approximately 20 MHz when combined with the analog
filter.

IR (Infinite Impulse Response) Filter

The IIR filter is a secondary filter that filters data sampled at 100 MHz. Depending on the
settings, the following cutoff frequencies are available:

1.28 MHz, 640 kHz, 320 kHz, 160 kHz, 80 kHz, 40 kHz, 20 kHz, 10 kHz

The attenuation characteristic is 40 dB/decade.

IM 701610-01E
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1.3 Setting a Trigger

Trigger Type <Chapter 6>
There are two principal trigger types which you can use with the instrument.
Simple trigger
Enhanced trigger
Simple Trigger — Sections 6.5 to 6.7
This is an edge trigger and the one which is used normally.

Enhanced Trigger — Sections 6.8 to 6.14

This is a complex trigger. The following seven types of enhanced trigger are available.
A—B(N) trigger

A Delay B trigger

Pattern trigger

Width trigger

OR Trigger

Window trigger

TV trigger

Edge Trigger — Section 6.5

The edge trigger is the simplest type of trigger and uses a single trigger source to
activate a trigger. A trigger is activated when the trigger source exceeds (rises above) or
drops (falls) below the preset trigger level*.

In addition to input signals (CH1 to CH4, or CH1 and CH2 for the DL1620), the external
trigger input signal, the commercial power supply signal that is used by the instrument
can be used as a trigger source.

*

“A trigger is activated” refers to the condition in which trigger conditions are satisfied and a
waveform is displayed.

—————————————————————————————————————————— Trigger Level

Trigger Source

A trigger is activated at this point if
“Rise” ( { ) is selected.

A — B(N) Trigger (Enhanced Trigger) — Section 6.8
This function activates a trigger the Nth time condition B becomes true after condition A
has become true.

CH1 \ 7Z \ ZZ

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)
Pattern A is True

When pattern A: CH1 =L, CH2 = L, Enter, When patternB: CH1 = H, CH2 = H, Enter, N =3
L: Low level, H: High level

IM 701610-01E



1.3 Setting a Trigger

A Delay B Trigger (Enhanced Trigger) — Section 6.9
This function activates a trigger the first time condition B becomes true after condition A
becomes true and the specified time elapses.

CH1 \]Z \ZZ

CH2
Trigger
CH1 H| L] H (L[ H
CH2 L[H[L[H[L[H[L[H]L[H]L]H]L
- lus

Pattern A is True Pattern B is True
When pattern A: CH1 = L, CH2 = L, Enter, When pattern B: CH1 = H, CH2 = H, Enter, Delay = 1 us

Pattern Trigger (Enhanced Trigger) — Section 6.10

Multiple trigger sources are selected, and a trigger is activated when all of the trigger
conditions set for each trigger source become true or false. Trigger conditions are
established by setting combinations of the state (High or Low) of each trigger source.
Furthermore, one of the trigger sources can be used as the clock signal, and triggering is
synchronized with this clock signal.

Example: a trigger is activated
when CH1: L, CH2: L, CH3*: H and CH4*: L(* The DL1620 is not equipped

| with channels 3 and 4.)
CH1 7Z XY 72 XK ZZ &K

i

i
o

I

I

|

ciit] H oL [H[ L] L
ci2 L W[ L [H] L [n] o [H|L
CH3* L H | L H
CH4* L | H | L

A

Trigger is activated.

Pulse Width Trigger — Section 6.11

The time period during which the specified condition is met or not met is compared with
the specified time period. The trigger condition is set with the AND of the signal state of
each channel (High, Low, or Don’t Care) or the AND of the window conditions of each
channel (IN, OUT, or Don’t Care).

CH2 _\ 71_\ ﬂ 7[’\

cHt H]L] W | v [ H ] v | H | L
CH2 H | L | H] L [H] L [H L
500 ns ‘ 300 ns| 400 ns
450 ns |
A A A
DA B c

IM 701610-01E
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1.3 Setting a Trigger

The description of the figure above is as follows.

If CH1 = H, CH2 = L, CH3 = X, CH4 = X, Condition = True, Time = 350 ns: (The DL1620
is not equipped with channels 3 and 4.)

The trigger is activated at point B if Pulse < T.

The trigger is activated at points A and C if Pulse > T.

The trigger is activated at point C if T1 < PLS < T2 where Time1 = 350 ns, Time2 = 450
ns. -

The trigger is activated at points A, B, and D if T1<PLS<T2 where Time1 = 350 ns,
Time2 = 450 ns.

The trigger is activated at point D if “Time out” is specified where Time = 450 ns.

OR Trigger (Enhanced Trigger) — Section 6.12

A trigger is activated when any of the edge trigger conditions specified on CH1 to CH4(or
CH1 and CH2 for the DL1620) or the window condition is met. A trigger can be activated
by either the rising edge of CH1 or CH2.

CH1

CH2

Tigger Tigger Tigger
When CH1 =1 and CH2 =1

Window Trigger (Enhanced Trigger) — 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).

It is possible to combine the use of the Window trigger with the OR or Pulse Width
trigger.

IN ouTt i P i
Trigger is activated Trigger is activated

AYAY;
1 / 11
L

Center
Trigger is activated L

TV Trigger (Enhanced Trigger) — Section 6.14
The TV trigger is used when you are observing a video signal, and is compatible with
broadcasting systems such as NTSC, PAL, etc.

IM 701610-01E



1.3 Setting a Trigger

Trigger Mode <Section 6.1>

Conditions for updating displayed waveforms are set. The following five types of trigger
mode are available:

Auto Mode

Displayed waveforms are updated each time a trigger is activated within a specified time
(approximately 100 ms, referred to as the time-out period) and are updated automatically
after each time-out period.

Auto Level Mode

Waveforms are displayed in the same way as in Auto mode if a trigger is activated within
the time-out period. If no trigger is activated, the center value of the amplitude of the
trigger source (section 1.3) is detected and the trigger level is changed automatically to
this center value, then a (edge) trigger is activated to update the displayed waveforms.

Half the Amplitude
1 < Trigger Level | Amplitude
Half the Amplitude

Normal Mode
Displayed waveforms are updated only when a trigger is activated. Displayed
waveforms will not be updated if no trigger is activated.

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

This mode is useful when using the sequential store function (see section 7.3).
Waveforms are acquired and stored in different memory areas each time a trigger is
activated, then acquisition stops, and the waveforms are displayed. Acquisition is
performed the specified number of times. Acquired waveforms can be displayed
together, or they can be displayed individually. This mode is useful when you want to
detect a sudden abnormality in a waveform.

1st Acquisition 2nd Acquisition Nth Acquisition

Action-On Trigger <Section 6.15>

The displayed waveform can be output to the optional built-in printer, buzzer, or saved to
a floppy disk, a Zip disk, or a PC card each time a trigger is activated. Also sends a malil
(Ethernet interface (option)).

Trigger Coupling <Sections 6.5, and 6.8 to 6.13>

Input coupling can also be switched for trigger sources as it is for input signals. Select

the type of input coupling which is most suitable for the trigger source signal.

The following two types of input coupling are available for trigger source signals.

+ DC: The trigger source signal is used as the trigger source without any process.

* AC: The trigger source signal is used as the trigger source after DC the content has
been removed from it. A trigger can always be activated if the trigger level is set
to 0 V as long as the signal’s amplitude is one division or more.

IM 701610-01E
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1.3 Setting a Trigger

HF Rejection <Sections 6.5, and 6.8 to 6.13>
Set HF rejection to ON when you want to remove high frequencies exceeding 15 kHz
from the trigger source. This prevents a trigger from being activated unexpectedly due to
high-frequency noise.

Trigger Hysteresis <Sections 6.5, and 6.8 to 6.13>
If the trigger level width is not sufficient, the trigger point fluctuates each time a trigger is
activated if noise is present in the trigger source, thereby resulting in unstable displayed
waveforms. To solve this problem, a specified margin (hysteresis) can be added to the
selected trigger level.
The hysteresis level can be chosen from “277” and “A~.” If “2A7” is selected, a wide
hysteresis level is provided to eliminate fluctuation in the trigger point, thereby resulting
in a stable displayed waveform. However, in this case, the trigger points become
uncertain. Thus, select “A~” if you want to activate a trigger to detect small fluctuations
in a waveform.

//\K /f ¢ Hysteresis Width

. Trigger is activated

-
-

Trigger Source and Trigger Level <Sections 6.5 to 6.13>
Trigger Source: Selects the signal for the selected trigger type. The external trigger
signal or the commercial power supply signal can also be used a trigger
source.
Trigger Level:  Sets the voltage level used to judge trigger conditions such as trigger
slope (rise/fall of a signal).

Trigger Hold-Off <Section 6.4>
The trigger hold-off function temporarily stops detection of the next trigger once a trigger
has been activated. For example, when observing a pulse train signal, such as a PCM
code, display of the waveform can be synchronized with repetitive cycles; or when using
the history memory function, you may want to change the repetitive period, as shown
below.

Repetitive Period: T
: \ |
Trigger Level | |

Input Signal m

Trigger Ssource
Signal

Trigger Signal Restricted by Hold-Off Time “t” (When “Rise” is selected as the trigger slope)
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1.3 Setting a Trigger

Trigger Delay <Section 6.2>
Normally, the waveform around the trigger point is displayed. However the trigger delay

function enables display of a waveform which has been acquired after a specified time
(called the delay time) has elapsed following activation of a trigger. The range for the
trigger delay setting is 0 to 4 seconds.

T (Trigger Position)

Delay Time
|

e

Trigger Point

Trigger Position <Section 6.3>
The trigger position indicates which position of the waveform in the acquisition memory

will actually be displayed on the screen. The trigger point refers to the point at which a
trigger is activated. In case the trigger delay (to be explained here after) is set to Os, the
trigger point and the trigger position see the same location.

You use this setting to select how much pre-trigger area and how much post-trigger area

to show on the display.

Display Record Length

‘ Trigger Position ‘
0% ager’ 100%

|Pre-Trigger Range} Post-Trigger Range ‘

~ -
~ -
~ -
~ -
N -
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1.4 Setting the Acquisition and Display Conditions

Record Length <Section 7.1>

The term “record length” refers to the number of data points (per channel) acquired in the
acquisition memory. “Displayed record length” refers to the number of these data points
that are actually displayed on the screen. (Note that sampling rate and record length will
vary according to the time axis setting; see section 1.2.) It is possible to set the following
record lengths. (The maximum record length that can be set varies depending on the
status of the high-resolution mode.)
DL1620/ : 1 kword, 10 kwords, 100 kwords, 1 Mword, 8 Mwords (in high-resolution
DL1640 mode 4 Mwords).
DL1640L : 1 kword, 10 kwords, 100 kwords, 1 Mword, 4 Mwords, 10 Mwords,

32 Mwords (in high-resolution mode 16 Mwords).
The displayed record length is identical to the (acquisition) record length. For details,
see Appendix 1.

High-resolution mode <Section 7.4>

Ordinarily, data converted to digital values by the 8-bit A/D converter is processed

according to the settings and saved by the device as 8-bit data in the acquisition

memory.

For filtering that uses the FIR filter or IIR filter digital calculation methods, data is

processed at 8 bits or higher to minimize calculation errors. Further, limiting the

bandwidth improves the S/N ratio and enables data exceeding 8 bits in length. Using the

DL164/DL1640L, the S/N ratio can be improved to allow data of up to about 13 bits.

When the high-resolution mode is ON, calculated data is saved in acquisition memory as

16-bit data. Therefore, data obtained through filtering that exceeds 8 bits can also be

saved. However, when the bandwidth limitation is set to Full, the resolution does not

improve even if the high-resolution mode is ON because there is no filtering.

When the high-resolution mode is ON, the following restrictions apply. These restrictions

do not apply when high-resolution mode is OFF.

* The maximum sampling rate of the real-time sampling mode is halved (100 MS/s)

» The maximum recording length is halved (DL1620/DL1640: 4 Mwords/CH; DL1640L:
16 Mwords/CH)

» The number of triggers that can be held in history memory is halved

When the high-resolution mode is OFF, all data is saved as 8-bit data, regardless of
bandwidth limit settings.
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1.4 Setting the Acquisition and Display Conditions

Acquisition Modes <Section 7.2, 7.4>

When storing sampled data in the acquisition memory, it is possible to perform
processing on specified data and display the resultant waveform. The following data
processing methods are available.

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

Averaging Mode

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

If this mode is active, the instrument takes the linear or exponential average of incoming
data and writes the results into acquisition memory. You can set an average count of
Infinite for exponential averaging, or in the range from 2 to 65536 (in 2n steps where n is
a natural number) for simple averaging. Set the attenuation constant for exponential
averaging in the range from 2 to 256 (2n steps where n is a natural number).

Exponential Averaging (Count = Infinite) Linear Averaging (Count = 2 to 65536)
N
z Xn
An=-1 {(N-1)An-1+Xn} An= "2t
“N -~ N
An: Value Obtained After nth Averaging Xn: nth Measured Value
Xn: nth Measured Value N : Number of Averaging Times
N : Attenuation Constant (Acquisition Count,
(2 to 256, in steps of 2") in steps of 2")

This averaging process is useful when you want to eliminate random noise.

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 “Relationship between the time axis setting, sample rate and record length”).

However, in the envelope mode, the maximum and minimum values are determined at
every time interval from the data sampled at 200 MS/s (high-resolution mode: 100 MS/s).
The time interval used to determine the values is the twice sampling interval of the
normal mode. The maximum and minimum values are paired and acquired in the
acquisition memory.

Envelope mode is useful when you want to avoid aliasing (section 1.2), since the sample
rate is kept high irrespective of the time axis setting (T/div). Furthermore, envelope
mode is also useful when you want to detect glitches (pulsing signals which rise very
fast) or display an envelope of a modulating signal.

Envelope

N
>
————————
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1.4 Setting the Acquisition and Display Conditions

Sequential Store <Section 7.3>

In the real-time sampling mode, waveform data will be stored in the acquisition memory
only a set number of times, and all waveforms can be displayed. This stops
automatically after acquisition. The maximum acquisition count available with the feature
varies depending on the record length.

The range for the DL1620/DL1640 is 2 to 4000 times (for the DL1640L, it is 2 to 16000
times).

Once the specified number of waveforms have been stored, you can display any of the
waveforms individually or all of them together, so that it is possible to derive a time series
of the waveform variation. The drawings below illustrate how stored data can be
displayed (assuming sequential storage of 100 waveforms).

Display Example in Case Count = 100 Times

Displaying All Waveforms Displaying Newest Waveform Displaying Oldest Waveform
(ALL) (Selected Record No. = 0) (Selected Record No. = -99)

AWANARANNA
\/ \J \/ \/ \U

Sampling Mode <Section 7.5>

As explained earlier in “Relationship between the time axis setting and sampling mode”
(section 1.2), data sampling can be performed either in real-time or in repetitive sampling
mode depending on the time axis and record length. The available time axis range
under repetitive mode varies according to the acquisition settings. For details, see
Appendix 1.

Accumulated Waveform Display <Section 8.6>

This mode holds each waveform on the screen for a time that is longer than the update
cycle, so that multiple waveforms are overlapped. The waveform age can be identified
by color.

The following two modes are available.

« Persist: Overlaps the display of waveforms using the display color of each channel.
The intensity is gradually reduced, and the waveform disappears after the
specified time.

* Color:  Overlaps the display of waveforms using 8 colors which signify the
frequency of occurrence of the data values.

This function is useful when you want to observe jitters and temporary turbulence in

waveforms.
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1.4 Setting the Acquisition and Display Conditions

History Memory <Section 7.6>
The oscilloscope automatically retains the last N waveforms recorded. The value of N
varies in the range 2 to 4000 for the DL1620/DL1640 (2 to 16000 for the DL1640L)
depending on the record length and high-resolution mode. The oscilloscope retains all
waveforms for the first N triggers; then, for each subsequent trigger, the oscilloscope
overwrites the oldest stored waveform. You are free to switch the display from the
current (newest) waveform to any of other N-1 waveforms in the history. The illustration
below shows how data can be displayed, assuming N = 1024.

Saved Waveform Data of Previous 1024 Triggers

Y /\ Current Waveform Display
| (Select Record = 0)

I
1
R Selected Record No. 0|

Any Former Waveform Display
(Select Record is Selectable in the Range 0 to —1023)

Selected Record No. 25|

In addition, a particular waveform can be found from the past waveforms that are held.

Display Settings <Chapter 8>
Display Format — Section 8.1
* You can display waveforms from different channels in different windows. You can
choose to use 1 window (Single), 2 windows (Dual), or 4 windows (Quad).
(4 windows (Quad) is not available on the DL1620.)
* You can select either of the following two methods for assigning channels to windows.
Auto: Channels that are set to ON are displayed in order of channel number, with the
lowest channel displayed in the top window.
Fixed: Channels are displayed in order of channel number, regardless of whether ON
or OFF.
User: Arbitrarily assign the channels to the split screens, regardless of wether or nor
the channel display is turn ON.

Graticule — Section 8.3
Use this feature to select use of grid, frame, or “cross” graticule.

Scale Values — Section 8.4
If the Scale Value setting is ON, the screen displays numerical values at the top and
bottom of the vertical axis and the horizontal axis.

IM 701610-01E 117
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1.4 Setting the Acquisition and Display Conditions

Waveform Labels — Section 8.5
You can assign an arbitrary label (up to 8 characters) to each waveform.

Trigger Mark
20001203 11:54:43 [f gox  Mormal
Stopped _——206d. 3 200kS/s  Snsfliv
Waveform Label- CHL Z0-00 ¥ H TXC IOk H AT 16:1
ey A e rere SO SO NI 5.60 Usdiu
Full
CHZ 10:1
0.500 Udiv
IC  Full
3 : : :
ScaleVaIues< e
S V) VT NPl S N
EC SN e :
s : : : Edge CH1 f
LT SO PUOE SR PP OO U PTOPOOS FUUOUUUOTE SOUVUPUOOE SOTPTOOOI SO Auto
-10.40 U
|25, 0006 _-2.000 v : : : 25.000ns DTSPLAY,
Format fmeTpol Graticule Scale Trace cCCunu late
Value Label Next
Selects use of Dual sine A\, 0O @|orr o |orr DY OFF 12
2 waveform windows.

Display Interpolation <Section 8.2>

This feature selects the type of interpolation applied in areas where there are less than
500 sample points (Less than 250 points in the zoom window when zooming on the
waveform using Main & Z1 & Z2) per 10 time axis divisions. (These areas are referred to
as interpolation areas.) Three settings are available.

Line Interpolation

Interpolates between two dots using a straight line.

Sine Interpolation )
Generates interpolation data using the function % then interpolates between two dots
using resulting sine curve. Sine interpolation is suitable for observation of sine waves.

Pulse Interpolation
Interpolates between two dots using a step.

No Interpolation
Displays measurements as discrete dots, without interpolation.
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1.4 Setting the Acquisition and Display Conditions

X-Y Waveform Display <Section 8.8>

This feature plots the voltage values of one input waveform (on the X axis) against the
voltage values of the others (on the Y axis, which have their display turned ON). The X-
Y plot lets you view the relationship between the signal voltages. The X-Y waveforms
and normal waveforms (a waveform displayed using voltage and time axes) can be
displayed simultaneously.

Use of this X-Y waveform display function enables measurement of the phase angle
between two sine wave signals. For example, two X-Y sine waveforms are displayed to
obtain an X-Y waveform (called a Lissajous waveform), from which the phase angle can
be obtained.

Lissajous Waveform
Phase
Angle 0°
Phase
Angle 45°
Phase
Angle 90°

Frequency
Ratio 1:1
X:Y)

K
2SS

Expanded Waveform <Section 8.9>

Waveforms can be expanded in the time axis direction. This function is useful when you
want to change the T/div setting after the waveform has been displayed in single mode
or when you want to extend the acquisition time to observe a particular part of the
waveform thoroughly.

Zooming is not available on areas with less than 11 data points.

You set the zoom position according to its time axis location.

Zoom Display Arrangement

You can display one or two zoom windows on the screen. Four display arrangements
are available, as follows.

Main: Main area

Z1,Z2: Zoom area

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

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

IM 701610-01E
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1.4 Setting the Acquisition and Display Conditions

If you display the “main” area (normal waveform display) together with one or both zoom
windows, the main area will include vertical lines (or “zoom boxes”) indicating the zoom
area (s). The center of the zoom area corresponds to the center of the zoom box.

Z1 Box Z2 Box

2000/11/06 11;12:40z—m——e————no——n _ Norm
Stopped 5193 ] 500K5/S  2nshliy
AT . T

T Maini 10K 37

Main Waveform

]

Ve

10,000 _—2.000 v H 30,0000
ThT

= T <e2r 2.k wDO0HSAY

Z1 Waveform Z2 Waveform

Le.onons  -2.000 v —2.000 Y 8.100ns
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1.5 Analyzing the Waveform

Linear Scaling <Section 5.10>

It is possible to append a scaling constant A, an offset value B and a unit to the
measurement value X of cursor or automated measurements. Linear scaling is useful,
when applying a voltage divider ratio to the measurement values. Linear scaling is also
handy when you want to your scope to automatically convert the measured voltage
results into the (for example, current or temperature) measurement unit of your signal

source.

Y(UNIT) = AX + B

Cursor Measurements <Section 9.1>

Y = result of linear scaling

You can use the following cursor types to analyze the waveform data.

e V Cursors (Vertical)

Two vertical broken lines (V cursors) are displayed. The time from the trigger position
to each V cursor and the time difference between the V cursors are measured.

In addition, the voltage of the signal at each cursor position and the voltage difference
between the cursors are measured.

* H Cursors (Horizontal)

Two horizontal broken lines (H cursors) are displayed. The values in the vertical
direction of each H cursor and the difference between the two are measured.

e Marker Cursors (Markers)
Use this feature to place one or two markers onto the waveform. You can then read
the voltage value and time value (relative to trigger position) at each marker, and the
voltage difference and time span between the markers.

¢ Angle Cursors (Degree)
Set the measurement zero point and the end point and then using the angle
corresponding to the width between the two as a reference, measure the angle of the

two angle cursors.
e H &V Cursors (H&V)

H cursors and V cursors are displayed simultaneously.
* Statistical Processing of Historical Data (Vertical History)

Performs the V cursor measurements of the waveform acquired using the history

memory function and, calculates the maximum and minimum values, mean value, and

standard deviation.

For V Cursors Cursori

For Marker Cursors

Marker2

2000-10-31 16:16:16 |

: jiox _ Normal
Stopped 265

S00kS/s  Zmsfliv

1.-125.000nU

2000-10-31 11:11:25 ||

Stopped

21

E
aigf 10K 23

ptox  Normal

500kS/S  Znsitiv

|- Marker4

| |- Marker3

el

~6.200ys

-3.600I
5.400ns
8.000ns

Y1 33. 3;(
Y2 645.833nV

Y3 —437 .500nU
Ya 729.167n0

X2 §.000ns Y2 750 000m0 | AX2 2.600ns aye 979.167nV
ax 14.600ns ay B875,000nY a%3 11.600ms aY3 -164.167nV
174X 71.42897Hz AxX4 14.206ms aY4 1.66250U
'm t Val ' Cursor2 \ '
easurement Value ursor Marker1 Measurement Value
of Cursor of Cursor
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1.5 Analyzing the Waveform

Automated Measurements <Section 9.2 to 9.4>
Automatic Measurement of Waveform Parameters — Section 9.2

This feature automatically measures selected waveform parameters, such as rise time
and pulse width. You can select parameters separately for each channel, although you
are limited to a total of 12 parameters to display. There are 27 parameters available for

selection.

The measurments are made for data in the acquisition memory.

Statistical Processing — Section 9.3

Statistical processing is performed on the automated measured values described above.
The following five statistics are 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)

Stopped

20001631 12:03

30—
98 I

Normal
500kS/S  Znsfliv

~—— Measur

T Tiain

Ran

ok 57

ement
ge

B

‘Hax
Hin
Ay
1Sdv
‘Ont

AW
(C1) 2.182

|

Wi

2.20833V )
z.16667U
z.187070

‘Max
Hin
vy
1Sdv

5.93718mv
98

i —

cnt

Hax (CV. 333V

Automatic Measurement Value of

194170 T

397V

the Statistical Processing Parameters

ol

1
08333V

o

51

885my

| Statistical Processing Results

The following three methods are available in the statistical processing.
* Normal Statistical Processing

While acquiring waveforms, statistical processing is performed on all the waveforms
acquired up to that point.

1-22
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1.5 Analyzing the Waveform

e Statistical Processing for Each Period

Divides the displayed waveform using a period that is automatically calculated and
performs statistical processing on the measured values over the determined period.
Statistical processing is performed from the oldest measured data of the displayed

waveform.

Example in which CH1 is selected as the target waveform for determining the period

CH2

CH1

a b c

The parameters for automated measurement are measured in
each range a, b, and c, and statistical processing is performed
on each automated measurement parameter in the order a, b,
and c.

Automated measurement parameters of other channels are also
measured over each range a, b, and c.

Automated measurement can also be performed on the period
of each waveform.

e Statistical Processing of Historical Data

Performs automated measurement of waveform parameters on the waveform that is

acquired using the history memory function and performs statistical processing.
Statistical processing is performed from the oldest waveform.

Perform Automated Measurements of Waveform Parameters on Dual Areas —
Section 9.4

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. Statistical processing for each period is not possible.

IM 701610-01E
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1.5 Analyzing the Waveform

Waveform Math <Chapter 9>

Addition, Subtraction, and Multiplication — Section 9.5

Addition, subtraction, and multiplication can be performed between CH1 and CH2 with
Math1, and CH2 and CHS3 for Math2 (or CH1 and CH2 with Math1 for the DL1620). The
result is displayed as waveform Math1 or Math2 (or waveform Math1 on the DL1620).
Addition and subtraction are useful for comparing signals to the standard signal,
checking the signal logic, and comparing signal phases. Multiplication is useful for
checking power signals by applying voltage and current signals.

Addition- Subtraction- Multiplication-
Computed Waveform Computed Waveform Computed Waveform
TN f'\\ -
| A A AN AN A A —— P
\V4 \Kv WV y 7
\_//
[ ] ]
N y
e
[ / AJ
\/

Scaling of Math1 and Math2 Waveforms — Section 9.5 to 9.6

The instrument normally auto scales when displaying the computed waveform, but
manual scaling can also be selected.

If you select auto scaling, the center value and sensitivity suitable for displaying the
waveform is calculated from the voltage axis, offset voltage, type of computation, and
other factors of the waveform being computed.

If you select manual scaling, then the center value and sensitivity of the computed
waveform display can be set to any desired values.

Phase-Shifted Addition, Subtraction, and Multiplication — Section 9.8
Displays the phase-shifted waveforms of CH1 to CH4 or performs a computation using
the phase-shifted waveforms (or CH1 and CH2 for the DL1620).

1-24
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1.5 Analyzing the Waveform

Power Spectrum Display <Section 9.6>
FFT (Fast Fourier Transform) computation can be performed on the input signal to
display its power spectrum. This is useful when you want to check the frequency

distribution of the input signal.

TR T

Power Spectrum — &

Y+ -9.1797E+00
Y .

Waveform

Three time windows are available: a Rectangular window, a Hanning window, and a

Flattop window.

The Rectangular window is effective for transient signals, such as impulse waves, which
attenuate completely within the time window. The Hanning window allows 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 effective for continuous signals. The
frequency resolution of the Hanning window is higher than that of the Flattop window.
However, the level accuracy of the spectrum of the Flattop window is higher than that of
the Hanning window. When the waveform being analyzed is a continuous-type signal,

select the appropriate window that suits the application.

FFT computation generates 1000 or 10000 measurement data points, but only half
points are displayed on the screen.

Sine Wave%

—>1t

Window Integral Power Spectrum
Rectangular
Window < -[ = ‘ ‘
[ 1
}(— T »{ 1 | AN

Hanning Window

)

T

T
i1

‘
A I~

Flattop Window

2

<1

‘
Ja Ja\

Rectangular Window : W(t) = u(t)—-u(t-T)

Hanning Window

Hanning Window

FFT Function

U(t): Step Function

:W(t) = 0.5-0.5cos(2n-L)
T W(t) = {0.54-0.46 cos(2nL

t ), Sinf2n(1-2vT)
T/ " 2n(i-2vT)

When the complex result of FFT computation is G = R + jl, the power spectrum can be

expressed as follows.

DC component: 10 log(R? + 1?)

R: Real Part I: Imaginaly Part

AC component: 10 log (

Reference (0dB) for Log Magnitude: 1Vrms?

R2+ I2 )
2

IM 701610-01E
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1.5 Analyzing the Waveform

Data Search (History Search Function) <Sections 7.7 to 7.8>
This feature can be used to search waveforms that match the specified conditions from
the history memory.
History Memory Search Using Zone — Section 7.7
Searches waveforms that did or did not pass through the specified area from the history
memory.

Waveform that was Saved Using the History Memory Function

I

1

bala i
LVARVWAR\ ==
N

1 I

1

I Specified Area

1

1 1
I I
[ Selected Record No. 0

G,

Detects Waveforms that did or
- did not Pass through the Specified
Area

Selected Record No. -25

History Memory Search Using Waveform Parameters — Section 7.8
Searches waveforms that did or did not satisfy the specified condition from the history
memory.

Waveform that was saved using the history memory function

im0
Lo ltem Setup : P-P
A Condition : OUT
I// I//
Ut
End Rec — [ —-— Start Rec
! B L B Selected Record No. 0
T Detects position
T-Range1 Selected Record No. 281 | T-Rangez

Data Search (Search and Zoom Function) <Section 8.10>
Edge Search
Searches the position where the signal went above (rising) or below (falling) the
specified level the specified number of times from the search start position. Displays the
waveform expanded around the detected position in the zoom window.

Start Point of the Dearch petected Position

1
It ASTASA
HysteresisI--\- /\ --\-7{--\-7--\-7’—>Specified Level

\/\/\/\/

The section that is detected is
expanded and displayed in
the zoom window

When the edge is set to rising and the count is set to 2

1-26 IM 701610-01E



1.5 Analyzing the Waveform

Serial Pattern Search

Searches for a section of the waveform that has the same pattern as the specified
waveform pattern (specified using High or Low status or Don’t Care). The status of the
waveform (64 statuses) is detected at the rising or falling edge of the channel that is
specified as the clock channel or at a constant time interval. The matched pattern is
displayed expanded in the zoom window.

CH1

CH2

Status (Pattern) of CH2 L H L L H L ----- H - L L
Specified Status (Pattern) L L H L ----- H x L L

Searches Sections of the Waveform
Clock Channel : CH1 with the Same Status (up to 64 Patterns)
Timing to Check the Status : Rising as the Specified Waveform Pattern
Channel on which to Perform the Search : CH2 i

Conditions:

The Section that is Detected is Expanded
and Displayed in the Zoom Window

Parallel Pattern Search

Detects a section of the waveform where the status (specified as High, Low, or Don’t
Care) of each channel, CH1 through CH4, Math1, and Math2 (or CH1, CH2 and Math1
for the DL1620), is the same as the specified status. The status is detected at the rising
or falling edge of the channel that is specified as the clock channel. If the clock channel
is set to None, detection is performed on the status of all waveforms, CH1 through CH4,
Math1, and Math2 (or CH1, CH2 and Math1 for the DL1620). The detected section is
displayed expanded in the zoom window.

e Search Example in which the Clock Channel is Set to None and
H1: L, CH2: L, CH3*: H, and CH4*: L

on [N Ty
e [\
S
CH4*
S S
.

e
e

CHiL] H [ L[H L] H L

cH2 L Hl L [H L [H[ L [H[L

CH3* L H | L H

CH4* L | H | L

L: Low Level, H: High Level L Detects this Position and
Displays the Waveform

Expanded in the Zoom Window
* The DL1620 is not equipped with channels 3 and 4.
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1.5 Analyzing the Waveform

* Example in which the clock channel is set to CH1
and CH1: rising, CH2: L, CH3*: H, and CH4*: L

CH1 ¢

cH2 L [Hl L [H] L [H] L [H[L

CH3* L H ] L | H
CHa* L | H | L
L: Low Level, H: High Level t Detects this Position andDisplays the

WaveformExpanded in the Zom Window
* The DL1620 is not equipped with channels 3 and 4.

Pulse Width Search

From the search start position, search for a portion of the waveform containing a pulse
which is longer or shorter than a previously defined length of time. Expand the retrieved
portion of the waveform per the zooming factor and display it in the waveform zoom
display window.

LIJ IT.I !<l>! LIJ LN
R [y | i 7
Pulse <T
I<L>I LL,I 1 T 1 1 T | | T 1
i i iVi i i i i
i v i i i
Pulse >T
Pl! !<T_2.! hl»l !<T_2.! I T2 I
PT1, LETH 0 T LI O s N
i L e -YI ]
i . i Vi b
T1<PLS<T2 J
!.l,! !<T_2.! T2 I T2 I !<T_2,!
IT1  VIT LT, IT1 1 1T1 !
SR s B e B 2 e Rl
T1<PLS<T2
T T Y LT T, LT
i ¥ R o i
Time Out

V Zoom Screen Center Position
V Starting Point for Next Search

Pulse : The Length of Time a Specified Condition is Fulfilled
T : A Specified Length of Time
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1.5 Analyzing the Waveform

Auto Scroll
The zoom box scrolls automatically in a designated direction. You can stop the zoom

box while checking zoomed waveforms.

suonoung
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1.6 Communications

Ethernet Interface (Option)
<Chapter 13 and Communication Interface User’s Manual (IM701610-17E)>

Saving and Loading to and from a Network Drive (FTP Client Function)
— Sections 13.3, 13.4
You can save, delete, and copy waveform data, screen image data, and setting
information onto the hard drives of devices on the network such as a PC or workstation
running the FTP server function just as you would onto internal floppy disks, Zip disks, or
PC cards.

DL1620/
DL1640/

DL1640L i Personal
Computer

EPdEssERac
§©I©Im©
©

File Retrieval from the DL1620/DL1640/DL1640L Floppy Disk, Zip Disk, or PC Card
(FTP Server Function) — Section 13.8

You can download files from the internal floppy disk, Zip disk, or PC card of the DL1620/
DL1640/DL1640L using a networked PC or workstation acting as the client.

— T
DL1620/ —)

DL1640/ Fil
DL1640L lle Personal
Computer

Outputting to a Network Printer (LPR Client Function) — Section 13.5
You can print screen images to a network printer just as you would to the DL1620/
DL1640/DL1640L’s built-in printer or to a printer with a USB interface.

DL1620/ —)

DL1640/
DL1640L
Qo TTT T T I \200] /_ ;
SES@™L
t’j® ~  Printer
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1.6 Communications

Mail Transmission (SMTP Client Function) — Sections 13.6, 13.7
You can send transmissions to a given e-mail address at specified intervals. Using this
function, you can periodically transmit such information as GO/NO-GO results and the

measurement rate.

DL1620/

DL1640/

DL1640L Personal
Qo TTTTT T oo Computer

Web Server Function — Section 13.12
You can use the DL1620/DL1640/DL1640L as a Web server. From the DL1620/DL1640/

DL1640L Web page you can transfer files, monitor waveform display, perform basic
DL1620/DL1640/DL1640L key operations, and acquire waveform data.

DL1620/
DL1640/
DL1640L Personal
e T TT T~z Computer
HEE @

Network Interface —» Communication Interface User’s Manual (IM701610-17E)
You can output waveform data to a PC for analysis using the Ethernet interface, or

perform waveform measurement by controlling the instrument with an external controller.

Serial, GP-IB (Option), and USB (Option) Interfaces

<The Communication Interface User’s Manual (IM701610-17E)>

A serial (RS-232C) interface comes standard with the DL1620/DL1640/DL1640L. GP-IB
and USB interfaces are also available as options. Through communication functions,
you can output waveform data to a PC for data analysis or control the DL1620/DL1640/
DL1640L using an external controller to carry out waveform measurements.

DL1620/ c
DL1640/ ommunication
Personal
DL1640L Interface Computer
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1.7 Other Useful Functions

Connecting a USB Keyboard (Option) <Section 4.1>

You can connect a USB keyboard for entering file names, comments, and other
information. In addition, the keys on the keyboard are assigned to the keys on the front
panel of the DL1620/DL1640/DL1640L, which allows you to operate the DL1620/
DL1640/DL1640L in a similar fashion. (See Appendix 5.)

DL1620/
USB Keyborad ) DL1640/
o DL1640L

Do/ TTTTT T \oo]

USB connection

=—————
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Connecting a USB Mouse (Option) <Section 4.1>

You can connect a USB mouse to use the menu screen of the DL1620/DL1640/
DL1640L.

Initialization <Section 4.2>

This function resets the key settings to the factory settings (default settings), and is
useful when complex settings have been made and you want to cancel all of them at
once.

However, settings related to communications and setting parameters on storing and
recalling function are not reset.

Auto Setup <Section 4.3>

This function makes settings automatically such as vertical sensitivity, time axis and
trigger settings, to suit the signal to be measured. This is useful when the signal to be
measured is unknown. However, there might be particular signals for which the auto
setup function may not work properly.

Storing and Recalling Setting Parameters <Section 4.4>

You can store setting parameters to the internal memory. The stored parameters can
also be recalled to modify the settings on the instrument.
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1.7 Other Useful Functions

Snapshot <Section 4.6>
If single start is not selected, a waveform is updated at the specified intervals or is
displayed in roll mode. Thus, to retain the currently displayed waveform, acquisition
must be stopped. Use of the snapshot function allows the currently displayed waveforms
to remain temporarily on the screen without acquisition being stopped. To activate this
function, just press SNAP SHOT without stopping acquisition. The currently displayed
waveform will be retained. This waveform is called a snapshot waveform. The snapshot
waveform is displayed separately in white making comparison between the two easier.
Snapshot waveforms are screen image data, so they cannot be used for cursor
measurement or automated measurement. However, screen image data output (hard
copy) is possible.

Snapshot Waveform

;

\\,v/\/
TN\

Clear Trace <Section 4.6>
This function clears all waveforms other than the loaded waveforms and restarts the
averaging, repetitive sampling, and accumulation in a signal operation.

Preset <Section 5.6>
This feature automatically sets the V/div, input coupling, trigger level, and other
parameters to appropriate values for 5-V or 3.3-V CMOS signals, or 700937, 701930,
701931, 701932, or 701933 current probes (Optional Accessories).

GO/NO-GO Determination <Section 9.9, 9.10>
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 (NOGO)
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.
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1.7 Other Useful Functions

Displayed Data Output Functions <Chapter 10>
You use these functions to print the screen image to the optional built-in printer, or an
external USB printer or a network printer, to save the image data to the storage medium
(internal flash memory, floppy disk, Zip disk, PC card, or network drive (Ethernet
interface option)).
Also, the instrument can display a thumbnail (miniature sample) of the screen data saved
to the storage medium. This is useful for checking the contents of saved image data
files.

m m/ Floppy Disk Drive,
— \ Zip Drive, or

PC Card Interface

Printer

Note

The instrument provides a function which enables you to use the keyboard displayed on the
screen or the USB keyboard to enter and display a comment. If you enter a comment which
indicates the contents of the displayed waveforms before printing a hard-copyi, it will help you
to distinguish between different printouts.

Storage Medium Saves and Loads <Chapter 11>
The instrument standard configuration includes a floppy disk drive, Zip drive, or PC card,
and the optional configuration includes an Ethernet connector. If you do not have a
floppy disk, Zip disk, or PC card handy, you can use the 2-MB internal flash memory.
In addition, a USB storage device (MO disk drive, hard disk, or flash memory) can be
connected to the USB PERIPHERAL interface.
Itis possible to save or load data on a floppy disk, Zip disk, PC card, internal flash
memory, USB storage, or network drive.
You can save data in any of the following formats: PostScript, TIFF, BMP, JPEG, and
PNG. This means that you can easily insert the saved images into documents produced
with conventional DTP software packages.

Personal Computer

DL1620/
DL1640/
DL1640L
«— «— — =
e — [ 77
USB storage 38181282 Floppy Disk,
(MO/HDD/ ——0 Zip Disk, or
Flash memory) PC Card

You can normally rewrite to the internal flash memory approximately 100000 times.
However, this number can deteriorate and become less. Therefore, do not overly rewrite
to the internal flash memory.
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Chapter 2 Name and Use of Each Part

2.1 Front Panel/Rear Panel

Front View
Floppy Disk Drive,
Zip Drive, or PC Card Interface
Esc Key (Chapter 11)
Closes pop-up menu or soft key menu. Jog Shuttle
F DL 1640 s i YORDGANA ¢ Changes the selected value or
moves the cursor. The more
the shuttle ring (outer ring) is
LCD Screen turned, the more the setting
increment increases.
Menu keys (Section 2.2) ————————— —— TRIGGER Group
Press a key to display the (Section 2.2)

corresponding menu.

VERTICAL Group
(Section 2.2)
Menu group used to make
settings for the vertical axis.

HORIZONTAL Group
(Section 2.2)

Menu group used to make
settings for the horizontal axis.

Menu group used to make
trigger settings.

COMP Output (Section 3.5) A\
Outputs probe phase
compensation signal.

ﬁ Ground Connector
Ground connection used for
probe phase compensation.

Power Switch

Input Terminals (Section 3.4)

(Section 3.3) Used to connect a probe. &
(The DL1620 is not equipped with
channels 3 and 4. Instead, an
external trigger/external clock
multi-purpose terminal is
installed in place of the CH4

. terminal.
Rear View(-AC model) )

:!\\ Power Connector
Power Connectors for the Probes (Section 3.3)
(Section 3.4, option) A F Main Power Switch
Provides power to YOKOGAWA N | (Section 3.3)
differential probes or current probes. - = Ethernet Connector (Chapter
©) 13, Option) or GP-IB

USB PERIPHERAL Connector ~——— A e Cannecior (Option)
Connects to a USB printer, USB A\ ’f e For details about the
keyboard, USB mouse, or USB

communication functions, refer
to the Communication Interface
Manual (IM701610-17E).

Serial (RS-232) Interface
Connector

For details about the
communication functions, refer to
the Communication Interface
Manual (IM701610-17E).

CH1 OUT Connector

storage.

USB Interface Connector

For details about
communication functions, refer
to the communication Interface
Manual (Doc. IM701610-17E).

GO/NO-GO Output Terminal -
(Section 9.14)

Outputs the GO/NO-GO

Trigger Output Terminal

judgements. (Section 12.2)
_I?gzi\rl]lgEO ouTt External Trigger/Clock /\

Mutual Input Terminal
(Sections 5.11, 6.6, and 12.1)
(On the DLA1 620 it is labeled as
EXT. and is located on the
front panel.)

(Section 12.3)
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2.1 Front Panel/Rear Panel

Rear View(-DC model(701610/701620))

Power Connectors for the Probes
(Section 3.4, option)

Provides power to YOKOGAWA
differential probes or current probes.

USB PERIPHERAL Connector /\
Connects to a USB printer, USB
keyboard, USB mouse, or USB
storage.

USB Interface Connector
For details about
communication functions, refer
to the communication Interface
Manual (Doc. IM701610-17E).

GO/NO-GO Output Terminal
(Section 9.14) AN\

Outputs the GO/NO-GO
judgements.

RGB VIDEO OUT

—

—— Circuit Breaker
Protective grounding Terminal

M000000EELD

[t p—
N 2
@:v;:

Il

IARNING

U 00000t
e

Power Connector
(Section 3.3)

Main Power Switch
(Section 3.3)

Ethernet Connector (Chapter
13, Option) or GP-IB
Connector (Option)

For details about the
communication functions, refer

1 @\J

to the Communication Interface

Terminal
(Section 12.3)

Manual (IM701610-17E).

Serial (RS-232) Interface
Connector

For details about the
communication functions, refer to
the Communication Interface
Manual (IM701610-17E).

CH1 OUT Connector

Trigger Output Terminal
(Section 12.2)

External Trigger/Clock A\
Mutual Input Terminal
(Sections 5.11, 6.6, and 12.1)
(On the DL1620 it is labeled as
EXT. and is located on the
front panel.)

Top View
&E %% Handle
— Fry= Use the handle to lift and carry
the unit.
L@ Built-In Printer (Option)
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2.2 Operation Keys/Jog Shuttle/Knobs

VERTICAL Group

CH1 to CH4 Keys (Sections 5.1 to 5.5, 5.7 to 5.10)

On the DL1620, the CH3 and CH4 keys are disabled.

Displays a menu used to turn ON/OFF the display on each channel, set the vertical
position, coupling, probe attenuation, offset voltage, bandwidth limit, inversion,
expansion/reduction of the vertical axis, linear scaling, and waveform labels. In addition,
by pressing this key before operating the V/DIV knob, the channel that is to be controlled
by the V/DIV knob can be selected.

PRESET Key (Section 5.6)

Displays the preset menu that sets the V/div, input coupling, probe attenuation and
trigger level to the optimum 5 V CMOS, 3.3 V CMOS, or the current probe (700937,
701930) (or preset level) automatically. This preset menu allows you to set all channels
or the selected channels at once.

V/DIV Knob (Section 5.8)

Turning this knob during acquisition (i.e. while the START indicator is lit) sets the voltage
axis sensitivity. Before turning this knob, be sure to select the channel you want to
adjust by pressing the corresponding channel key (CH1 to CH4 (or CH1 and CH2 for the
DL1620)).

HORIZONTAL Group

SEARCH

TIME /DIV

TRIGGER Group

00— TRIG'D

ACTION _ DELAY

o
ENHANCED)

[m]

)

TIME/DIV Knob (Section 5.12)

Use this knob to set the time scale. If you change the scale while acquisition is
suspended, the new value becomes effective when acquisition resumes.

(SHIFT +) ZOOM Key (Sections 8.9, 8.10)

Displays a menu related to the waveform zoom display.

Pressing the ZOOM key after pressing the SHIFT key displays a menu related to data
searching (Search and Zoom Function).

(SHIFT +) MODE Key (Sections 6.1, 6.15, 7.3)

Displays a menu used to select the trigger mode.

Pressing the MODE key after pressing the SHIFT key displays a menu related to action-
on-trigger.

SIMPLE Key (Sections 6.4 to 6.7)

Displays the menu for the simple trigger mode, which provides normal triggers such as
the edge trigger. Simple trigger mode is selected when the indicator located above this
key is lit.

ENHANCED Key (Sections 6.4, 6.8 to 6.14)

Displays the menu for enhanced trigger mode, which provides complex triggers such as
the pattern trigger. Enhanced trigger mode is selected when the indicator located above
this key is lit.

(SHIFT +) POSITION Key (Sections 6.2, 6.3)

Used to set the trigger position.

You can set the trigger delay by pressing the POSITION key after pressing the SHIFT
key.

TRG’D Indicator

Lights up when a trigger is activated.

IM 701610-01E
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2.2 Operation Keys/Jog Shuttle/Knobs

Other Menus

ST T T T TN\@88

((veasure]| cursor)) (FiLE ][ misc|[comoGo|| marH )

o
MENU _ MENU PHASE

« SETUP DISPLAYj « COPY SAVE» Df

(| START/STOP ’

DISPLAY Key (Sections 8.1 to 8.8)

Displays the screen display menu.

Press SHIFT + DISPLAY to produce the menu for X-Y display setup.

MISC Key (Sections 3.6, 4.7, Chapters 13, 14, 15; IM701610-17E)

Displays the menu for selecting GO/NO-GO judgment, communication interface, system
configuration settings, system status check, screensaver setting, and the self-diagnostic
function.

FILE Key (Sections 11.5 to 11.13)

Displays the menus that you can use to save, load, or perform file operations with the
internal flash memory, floppy disk, Zip disk, PC card, USB storage, network drive (when
the Ethernet interface is installed).

(SHIFT+) COPY Key (Sections 10.2, 10.3, 13.5)

Used for printing out hard copy of the screen data.

If you press SHIFT + COPY, the screen displays a menu that you can use to print or
save the screen image. For the save location, you can select any of the following:
internal printer (option), and USB printer.

(SHIFT+) IMAGE SAVE Key (Sections 10.4, 13.4)

You can store the screen image to an external storage medium. Press the SHIFT key
followed by the IMAGE SAVE key to display a menu used to save the screen image data
to internal flash memory, a floppy disk, Zip disk, PC card, USB storage, or network drive
(when the Ethernet interface is installed).

MEASURE Key (Sections 9.2 to 9.4)

Displays the menu for performing automatic measurement of waveform parameters.
CURSOR Key (Section 9.1)

Displays the menu for cursor measurement.

(SHIFT+) MATH Key (Sections 9.5 to 9.8)

Displays the menu for waveform computation.

Pressing the MATH key after pressing the SHIFT key displays a menu used to shift the
phase.

GO/NO-GO Key (Sections 9.9, 9.10)

Displays a menu related to GO/NO-GO.

SETUP Key (Sections 4.2 to 4.4)

Displays a menu used to initialize the settings to factory defaults, perform auto setup,
which automatically sets the DL1620/DL1640/DL1640L according to the input signal,
store or recall setting parameters, and so on.

SHIFT Key

Used to make the functions that are marked in purple on the panel operative. Pressing
this key activates shift mode, pressing it again releases shift mode. While the indicator
above this key is lit, shift mode is active.

24
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2.2 Operation Keys/Jog Shuttle/Knobs

HISTORY Key (Sections 7.6 to 7.8)

Displays a menu used to recall data using the history memory function.

ACQ Key (Sections 5.11, 7.1, 7.2, 7.4, 7.5)

Displays the acquisition method menu.

START/STOP Key (Section 4.5)

Starts or stops acquisition according to the selected trigger mode. The indicator above
this key is lit during acquisition.

Jog and Shuttle Dials (“jog shuttle”)

You use these dials to set numerical values, move the measurement cursors, select
items from menus, and perform other such selection operations.

The jog dial changes the value in fixed steps as you rotate it. With the shuttle dial, the
step size increases as you turn the dial further.

RESET Key

Resets values that you have changed using the jog and shuttle dials.

SELECT Key

Activates the menu item that you have highlighted using the jog or shuttle dial.

Arrow Keys (< > keys)

Use these keys to shift the column position of the numerical value to be set by the jog or
shuttle dial.

SNAP SHOT Key (Section 4.6)

Repeats acquisition while retaining the currently displayed waveform on the screen.
CLEAR TRACE Key (Section 4.6)

Deletes the currently displayed waveform.

HELP Key (Section 4.8)

Sets help window ON or OFF.

Soft Keys

Selects the menu that is displayed at the bottom of the screen.

IM 701610-01E
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2.3 Screens

A — 200117 1?:59:56J I=—————
B — Sstopped 248 T
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i
L Enu{(Sns/ti)
00kS/s  ZnsAliv

T Mainf 10k 55

ANVA
AV

CAL 16:1

9.500 U /div

DC__ Full L
THZ 10:1

0.500 U div

IC  Full

/\
NV

Edge CH1 £
Auto
9.000 U

]»N

DISPLAY.

Trace
Label

ON

Scale
Value

ON

Format Interpol [ Graticule

ccunulate
sine | OFF

Next

Dual 1.2

Date and Time
For the procedures used to set the date and time, see section 3.6, “Setting the Date
and Time.”
Operation State
Displays “Running” when data acquisition is in progress and “Stopped” when it is
stopped.
Waveform Acquisition State and the Number of Acquisitions
Waiting for Trigger :  trigger wait state
Pre... pre-trigger
Post... post-trigger
Value the number of waveforms acquired
Display Position
Zoom Position

z1

Dl:_:l z2

Display Record Length

< Zooming Waveform >

Record Length

Sample Rate

Sampling Mode

Varies depending on the T/div and record length settings.

Normal/Env/Avg Real-time sampling mode

Norm: Rep Repetitive sampling mode

Avg: Rep Repetitive sampling mode in the averaging mode
T/div Setting that has been Changed after Waveform Acquisition

Trigger Level

Display Format

1, 2, and 4 windows are possible (or 1 and 2 windows bor the DL1620). (See section
8.1)

Ground Level

IM 701610-01E



2.3 Screens

L Probe Attenuation, V/div, Input Coupling, and Bandwidth Limit Settings
If a signal exceeding approximately 10 div is input, the input coupling position
overflow is indicated by a “#”.

M Soft Key Menu

N Trigger Level, Trigger Mode, Trigger Type, and Trigger Source Settings

O Internal Processing Status
The current processing can be determined by the color of the “*”.

Green : Performing an operation (power spectrum) or overwriting a history
waveform

Yellow : Performing an automatic parameter measurement or a search

Red : Sending e-mail, executing an FTP server function command, or HTTP
command

Note

Up to 40 pixels per million of the color LCD may be defective.

IM 701610-01E
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Chapter 3 Before Making Measurements

3.1 Precautions During Use

Safety Precautions

When you are using this instrument, read “Safety Precautions” on page v thoroughly, as
well as the following points.

Do not Remove the Cover from the Instrument

Some parts of the instrument use high voltages, which are extremely dangerous. When
the instrument needs internal inspection or adjustment, contact your dealer or nearest
YOKOGAWA representative, as listed on the back cover of this manual.

In Case of Irregularity

If you notice smoke or unusual odors coming from the instrument, immediately turn OFF
the main power and unplug the power cord. If such an irregularity occurs, contact your
dealer or the nearest YOKOGAWA representative as listed on the back cover of this
manual.

Power Cord

Nothing should be placed on the power cord. Also, it should be kept away from any heat
sources. When unplugging the power cord from the AC outlet, never pull the cord itself.
Always hold the plug and pull it. If the power cord is damaged, contact your dealer. See
page ii for the part number to use when placing an order.

General Handling Precautions

Observe the following precautions when handling the instrument.

Never Place Anything on Top of the Instrument

Never place other equipment or objects containing water on top of the instrument,
otherwise a breakdown may occur.

Do not Cause Shock to the Input Connectors or Probes
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 Screen
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.

When the Instrument is not going to be Used for a Long Period
Unplug the power cord from the AC outlet.

IM 701610-01E
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3.1 Precautions During Use

Carrying the Instrument
Before carring the instrument remove the power cord and other cables. Always carry the
instrument by the handles or carry it with both hands (see below).

Cleaning

When cleaning the case or the operation panel, unplug the power cord from the plug
first, then wipe with a dry, soft, clean cloth. Do not use volatile chemicals such as
benzene or thinner for cleaning, as this may lead to discoloration or deformation.

IM 701610-01E



3.2

Installation

Installation Conditions

The instrument must be installed in a place where the following conditions are met.
Flat Location

Set the oscilloscope in the proper direction and in a level and stable place. If placed in
an unstable place, printing quality decreases.

Well-Ventilated Location

Vent holes are situated on the bottom. In addition, vent holes for the cooling fans are
also situated in the rear sides. To prevent a rise in the internal temperature, the vent
holes should not be blocked and sufficient clearance should be maintained around them.
If a printer comes with your DL1620/DL1640/DL1640L, allow extra space for operation
and do not place objects on top of the printer.

N
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3.2

Installation

Ambient Temperature and Humidity

Ambient Temperature : 5 to 40°C

Ambient Humidity : 20 to 80% RH (when not using the printer)
35 to 80% RH (when using the printer)
No condensation should be allowed.

Note

» To ensure high measurement accuracy, the instrument should only be used under the
following conditions.
Ambient temperature: 23 +5°C
Ambient humidity: 55 £10% RH

+ Internal condensation may occur if the instrument is moved to another place where both the
ambient temperature and humidity are higher, or if the temperature changes rapidly. In such
cases allow the instrument to acclimatize to its new environment for at least one hour before
starting operation.

Never Install the Instrument in the Following Places

In direct sunlight or near heat sources

Where an excessive amount of soot, steam, dust or corrosive gases are present.
Near magnetic field sources

Near high voltage equipment or power lines

Where the level of mechanical vibration is high

In an unstable place

Installation Position

Rubber Feet

Place the instrument in a horizontal position or tilted using the stand, as shown below.
When you use the stand, pull it forwards until it locks. To return the stand to its original
position, push it backwards. When installing the DL1620/DL1640/DL1640L with the rear
panel down, use the stand on the rear panel.

CAUTION

Do not use the Zip drive when the DL1620/DL1640/DL1640L is
installed with the rear panel down.

If the instrument is installed in the tilted positon, rubber feet can be attached to prevent
slipping. Four pieces of rubber feet are included in the package.

IM 701610-01E



3.3 Connecting the Power Cord

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.

A

» Before connecting the power cord, make sure that the source voltage
matches the voltage of the power supply and that it is below the rated
voltage of the power cord.

+ Connect the power cord after confirming that the instrument power
switch is OFF.

+ Always use protective ground to prevent electric shock. Connect the
instrument power cord to the 3-prong power outlet with grounding
terminal.

« Do not use non-grounding extension cords or other measures that
defeat the protective grounding.

+ Never use an extension cord that does not have a protective grounding,
otherwise the protection feature will be invalidated.

Connecting the Power Cord(with the AC Power Model (-AC Suffix Code))

1.
2.

Make sure that main power switch and power switch are OFF.

Plug the power cord into the power connector socket on the rear panel of the
instrument.

Plug the other end of the power cord into an AC outlet that meets the following
conditions. The AC outlet must be of 3-prong type with a protective grounding
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 to 63 Hz

Maximum power consumption (when the built-in printer is used): 100 VA

*

The DL1620/DL1640/DL1640L can be used in 100-V and 200-V systems. Before using the

DL1620/DL1640/DL1640L, make sure that the source voltage matches the voltage of the power

supply and that it is below the rated voltage of the power cord (see page ii).

Power Cord
(Supplied)

IM 701610-01E
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3.3 Connecting the Power Cord

Connecting the Power Cord (with the DC Power Model (-DC Suffix Code))
When using the Battery Box (Model 701680, sold separately)

» To avoid electric shock, ensure proper protective grounding of the
DL1600.

When using the Yokogawa Battery Box (Model 701680), please refer to that instrument's
user's manual.

When using a DC power supply other than the Battery Box (Model 701680)

» To avoid electric shock, ensure proper protective grounding of the
DL1600.

+ To avoid electric shock, confirm that the power supply source is turned
OFF before making connections.

» To avoid electric shock or fire, use a cable having a cross sectional
area of 0.3 mm? (22 AWG) or more.

Attach the DC power supply and cable to the DC power supply connectors (part no.
A1105JC) ahead of time, as shown in the figure below. Use a cable having a cross
sectional area of 0.3 mm? (22 AWG) or more.

Soldering

+(10 to 18VDC)

1. Check that the power switches on the instrument and DC power supply are turned
OFF.

2. Connect the cable/connector assembled ahead of time according to the instructions
above to the DC power supply connector on the instrument.

3. Connect the ends of the cable to a power supply meeting the conditions below.

Item Conditions
Rated supply voltage 12 VDC
Operating supply voltage  10to 18 VDC
Power consumption 60 VA max.
Note

+ If the power supply voltage falls between 10 VDC and 11 VDC, a message appears on the
DL1600 screen indicating that the power supply voltage is low.

Turning ON/OFF the Main Power Switch
Main power switch (rear panel on the right): Press the switch to the left to turn it ON;
press the switch to the right to turn it OFF.

3-6 IM 701610-01E



3.3 Connecting the Power Cord

Turning ON/OFF the Power Switch

CAUTION

Do not turn the power ON or OFF when the Zip drive is installed, as this
could damage the drive. To avoid damaging the Zip drive, remove it
before turning the power ON or OFF.

Items to be Checked before Turning ON the Power

Check that the instrument is installed correctly as instructed in section 3.2, “Installation.”
Check that the power cord is connected correctly as sown in section 3.3, “Connecting the
Power Cord.”

Turning the Power ON/OFF
POWER switch: The power is turned ON and OFF alternately as the switch is pressed.

OFF ON

Note

» With the DC Power Model, if the main power is ON but the power does not turn on even if you
turn on the power switch, the circuit breaker on the rear panel may be tripped. Reset the
circuit breaker by following the procedure in section 15.5, "Resetting the Circuit Breaker."

» With the DC Power Model (with the -DC power supply specification), a shutdown may occur if
the power supply voltage exceeds 19 VDC or falls below 9.5 VDC. In case of a shutdown,
power cycle the unit using the power switch on the front panel (turn the power OFF, wait at
least 10 seconds, then turn the power back ON again).

If the instrument still fails to start, turn OFF the power switch on the front panel, turn OFF the
main power switch on the rear panel, then wait 10 seconds or more and turn the power back
ON again.

Response at Power ON

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

+ Wait at least 10 seconds after turning the power OFF before turning it back ON again.

+ If calibration does not start when the power is turned ON, or if the normal waveform display
screen does not appear, check the following points.
» Check that the power cord is plugged in properly.
» Check that the main power switch is turned ON.
» Check that the correct voltage is being supplied from the AC outlet. (See section 3.3)
If there is still no power even after the above points have been checked, contact your nearest
YOKOGAWA representative as listed on the back cover of this manual.

IM 701610-01E
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3.3 Connecting the Power Cord

For Accurate Measurement
Turn the power switches ON and allow the unit to warm up for at least 30 minutes.
After warm-up is complete, perform calibration. (See section 4.7)

Response at Power OFF
When you press the power switch to turn OFF the power, the power to the unit turns off
only when access to the storage media is done. If you turn OFF the power when a Zip
disk is inserted in the drive, the disk is ejected.
Settings made prior to turning OFF the power are retained (even if the power cord is
removed). This allows display of waveforms using those saved settings the next time the
power is turned ON.

Note

The settings are backed up by a lithium battery. The battery lasts for approximately 5 years if
it is used at an ambient temperature of 23°C. When the battery voltage drops below the
specified level, a message will appear on the screen. In this case, the battery needs to be
replaced immediately. The battery cannot be replaced by the user, so contact the nearest
YOKOGAWA representative listed on the back cover of this manual.

3-8
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3.4 Connecting a Probe

Input Terminals

A

A probe (or an input cable such as a BNC cable) must be connected to one of the input
terminals* (CH1 to CH4 (or CH1 and CH2 for the DL1620)) located on the lower section
of the front panel.

The input impedance is 1 MQ +1.0% and approximately 28 pF.
*  The number of input terminals varies according to the instrument model.

To prevent fire or electric shock, do not use this instrument for category
I, I, or IV measurements.

CAUTION

The maximum allowable input voltage is 300 VDC or 300 Vrms when
the frequency is 1 kHz or less. Never input a voltage exceeding this
level, as it could damage the input section of the instrument. If the
frequency exceeds 1 kHz, the input section may be damaged even
when the voltage is below 300 VDC.

DL1640/DL1640L

C 1 MQ 28 pF < 300V = CAT1 D)
(@ ©@= @=
DL1620

C 1MQ 26pF < 300V CAT1 D)

Points to Note when Connecting a Probe

« When connecting a probe to the instrument for the first time, perform phase correction
of the probe as described in the section 3.5. Failure to do so may result in unstable
gain across different frequencies, thereby preventing correct measurement.
Calibration must be performed for each channel.

« If the object to be measured is connected to the instrument directly, without using a
probe, correct measurement cannot be performed due to the load effect.

IM 701610-01E
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3.4 Connecting a Probe

Probe

Specifications for the probe (700960) supplied with the instrument (after calibration)

ltem Specifications Setting 1: 1 Conditions
Setting 10 : 1
Input impedance/ 10 MQ +2%,approx. 14 pF 1 MQ +1.0%, approx. 150 pF When used with
capacitance this instrument
Attenuation ratio  10:1 3% — When used with
this instrument
Frequency band  DC to 200 MHz DC to 6 MHz When used with
this instrument
Rise time 1.8 nsorless 58 ns or less When used with
this instrument
Maximum 600 V (DC + AC peak)”! —
input voltage or 424 Vrms,
Frequency is 100 kHz or lower
Connector type BNC BNC —
Total length 1.5m 1.5m —

*1 When the probe’s attenuation is “1 : 1,” never input voltage exceeding the maximum input
voltage of this instrument.

When Using a Probe other than the One Supplied with the Instrument

» To measure a signal which contains harmonics of approximately 200 MHz, use a
probe with a frequency band of 200 MHz or higher.

» Correct measured values cannot be displayed if the probe’s attenuation ratio is not
“1:1,10:1,”100 : 1" or “1000 : 1.”

Setting the Probe Attenuation

Follow the operating procedure given in section 5.4, “Selecting Probe Attenuation” so
that the probe’s aVh9Ouation matches the one displayed below Probe in the soft key
menu. If they do not match, measured values cannot be read correctly.

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

A

When using YOKOGAWA current probe or differential probe use the power supply for

the probe provided on the rear panel of the instrument.
* Current probes made by YOKOGAWA: 700937, 701930, 701931, 701932, and 701933
** Differential probes made by YOKOGAWA: 700924, 700925, 701921, 701922

CAUTION

Use the power connectors for the probes on the rear panel only for the
current probes or the differential probes. Using the power connectors
for any other purpose can damage the DL1620/DL1640/DL1640L or the
device that is connected.

Precautions to be Taken when Using the Current Probe or the Differential Probe
When connecting the current probe or the differential probe to the probe power supply
terminal on the rear panel, make sure that the current does not exceed the range shown
below. Otherwise, the DL1620/DL1640/DL1640L operation may become unstable due to
the activation of the excessive current protection circuit.

DL1640/DL1640L DL1620

PROBE POWER (OP) - PROBE POWER(OP)
(12v) (12v)

Total current consumption<450 mA

Total current consumption<450 mA

3-10
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3.4 Connecting a Probe

When using the current probe, the number of probes that can be used is limited by the
current generated by the device under measurement. Examples of current consumption
measurement using an active probe that can be connected to the DL1620/DL1640/
DL1640L are shown below.

Current Probe (700937) bC Current Probe (701930) DC
- - = = AC (f=50Hz) - - - - AC (f=50Hz)
E‘ 250 E‘ 400
E 200 E 300
c 150 L £ - .
2 . —- Positive .2 200 ~-=""| Positive
o “|--- 1 o -
g 50 (1:urrent g 100 == Current
e ° L ] 2 ° ~ [
8 -50 “~~=_ Negative 8 -100 =<2 Negative
o 100 =JCurrent = ., =~~~ Current
c [=
© -150 o
g -200 g -300 ¢
O 250 O 100
-15 -10 -5 0 5 10 15 -150 -100 -50 0 50 100 150
Current Generated [A] Current Generated [A]
Current Probe (701931) DC Current Probe (701932) DC
- - - AC (f=50Hz) - - - = AC (f=50Hz)
< 500 g 400 -
E 400 E 00
g 300 - - S ool 4
= 200 ~+=7 |Positive = 200 ~ - Positive
£ 100 - Current £ 1of == Current
a 0 [} L
S 100 = ! g N S~ !
3 =<~ Negative § -100 = Negative
o 200 ~J-_|Current £ 4 bk Current
© -300 = @ N 3
£ 00 5 300
=1 -
O 500 O 400 1 1 1 1 . .
-500 -400 -300 -200 -100 O 100 200 300 400 500 -30 -20 -10 0 10 20 30

Current Generated [A] Current Generated [A]

Current Probe (701933) DC
- - - - AC (f=50 Hz)
'E' 400
|§. 300 -
S C 4
5 r ~ 1 Positive
g 10 =" Current
3 of +
c L =T i
S oo S Negative
£ -200 =~ Current
S L
= -300
: -
O -a00 L L L L L
-30 -20 -10 ) 10 20 30

Current Generated [A]

For details on the usage conditions of each probe, see "Relationship between the current
being measured and probe's current consumption” on the following Web page.
http://www.yokogawa.com/tm/probe/

Calculate the positive and negative current consumption of the differential probe at a
maximum of 125 mA.

IM 701610-01E
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3.5 Compensating the Probe (Phase Correction)

A CAUTION

Never apply an external voltage to the COMP terminal, as damage to
the instrument may result.

Operating Procedure

1. Turn ON the power switch.

2. Connect the probe to the input terminal to which the signal is to be applied.

3.  Touch the probe’s tip against the probe compensation signal output terminal and
connect the grounding wire to the functional earth terminal.
Perform auto setup using the procedure described in section 4.3.
Insert a screwdriver into the phase adjusting hole in the probe and turn the trimmer
so that the displayed waveform becomes square.

o &

Phase Adjusting Hole

Probe Compensation (COMP)
Signal Output Terminal

Functional Earth Terminal
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3.5 Compensating the Probe (Phase Correction)

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.

Calibration Signal

A probe compensation signal (square waveform) of the following characteristics is output
from the CAL terminal on the front panel.

Frequency: approx. 1 kHz

Amplitude:  approx. 1V

Waveform Differences

Correct Waveform Over-Compensated Under-Compensated
(Gain is too High at High (Gain is too Low at High
Frequency) Frequency)

IM 701610-01E
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3.6 Setting the Date and Time

Relevant Keys

CLEAR

XY WEN Nl ThHASE ( ACQ | START/STOP
SETUP |DisPLAY)(CoPY | mAGE savE)o—(SHIFT)
O0—TRIG'D

SEARCH

o o
ENHANCED,

vsDIv TIME/DIV

Q ACTION __ DELAY A

=]
MEASURE | CURSOR FILE § mIsC *ﬁﬂ MATH .-

=]

80068

e e

=07 | Q0

=)
\Q

T\

Operating Procedure

Displaying the System Configuration Menu
1. Press MISC.

2.  Press the System Cnfg soft key to display the system configuration menu.

HISC,

s S o P [
alibrationfemote Cntlf usB Netuork [PBusten Cnfyg) Fvervieu Next
1/2]

3.  Press the Date/Time soft key to display the date and time display/setting menu.

[Busten_Cnf
HISC

TeTu FEsSage Jolick sounda OFfset
Language | Language Date Tine Cancel
ENG Jen - |orr oN

Turning ON/OFF the Date and Time Display
4.  Select ON or OFF by pressing SELECT.

Tate Tine,

Display o ]

Type —wme_]—— Not displayed if the Ethernet interface

option is not installed.

Settings for these items can be input
directly using a USB keyboard. (@)

Date Year

Month [ 17}

ny [

Time Hour

Minute [ 51}

second [ 8_]

Set,

Henu Message [CTick Sounda ffset
Language | Language Date/Time Cancel
ENG JPN OFF E ON

Proceed to step 5 to manually set
time from the SMTP server.

Setting the date and time manually

the date and time, and to step 12 to obtain the

Turn the jog shuttle to move the cursor to Type
Select Manual by pressing SELECT.

Turn the jog shuttle to move the cursor to Year.
Press SELECT to display the Year input box.
Set the year using the jog shuttle.

o200 N O

- O

settings.

In a similar fashion, set the Month, Day, Hour, Minute, and Second.
Turn the jog shuttle to move the cursor to Set and press SELECT to confirm the

314
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3.6 Setting the Date and Time

Explanation

Setting the Date and Time Using the SNTP Server (Optional, Version 1.13 or later)
To obtain the time from the SNTP server, you must first connect to the network, and
then to the SNTP server. For details, see section 13.2, "Configuring the Ethernet
Interface (TCP/IP)," and section 13.11, "Setting the Time Difference from the GMT
(Greenwich Mean Time)/Setting SNTP."

12.  Proceed to step 4, then turn the jog shuttle to move the cursor to Type.
13. Press SELECT to select SNTP.
Display
Type fanua1_BwTr] ]
Time Difference From GMT
Time Hour [ 9 ]
Minute
Set.
14. Turn the jog shuttle to move the cursor to Time Difference from the GMT and Time
Hour.
15. Press SELECT to display the hour input box.
16. Use the jog shuttle to set the time difference from GMT (Greenwich mean time).
17. Set the minutes in the same manner.
18. Turn the jog shuttle to move the cursor to Set.
19. Press SELECT to obtain the time from the SNTP server. The time and date
calculated from the entered GMT time difference is set.
Date (YY / MM / DD)

The last two digits of the year are used to set the year (YY).

Time (HH : MM : SS)
The 24-hour clock is used.

Setting the Time Using the SNTP Server

You can use the SNTP server time to set the date and time on the instrument.

This function is available on models with the Ethernet interface installed.

For information on SNTP and GMS, see section 13.11, "Setting the Time Difference from
the GMT (Greenwich Mean Time)/Setting SNTP."

The difference from GMT set here is linked to the setting in section 13.11, "Setting the
Time Difference from the GMT (Greenwich Mean Time)/ Setting SNTP."

Note

The date and time are backed up by the built-in lithium battery.
Leap years are taken into account.

IM 701610-01E
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Chapter 4 Common Operations

4.1 Entering Values and Character Strings

Entering a Value

Direct Entry Using the Special Knob

The following knobs can be used to directly enter values simply by turning them.
V/DIV and TIME/DIV knobs

(

VERTICAL

D (_HORIZONTAL :) —

@ PRESE T

V/DIV

D
(@)

SEARCH

TIME /DIV

O— TRIG’'D

SIMPLE ENHANCED

ACTION  DELAY

~

Entry Using the Jog Shuttle

Before using the jog shuttle to enter a value, you must select the desired parameter by
pressing the corresponding soft key. The jog shuttle ring (the outer ring of the jog
shuttle) allows you to enter values in larger steps than the jog shuttle dial. The size of
the step depends on the angle by which the shuttle ring is turned. For some parameters
you can use the arrow keys below the jog shuttle to shift from one digit to the next.

2601,05-28 17:06: 55 DED]DK Normal

Stopped

500kS/S  ZMSAliv

T

FT0k 75 T

| o Funn

CH1 10:1
0.506 Usdiv
DC  Full
CHZ 16:1
0.500 Usdiv

Edge CH1 §
Auto

0.000 U

POSITION,

[@Position
50.0x

set to
162

set to
507

set to
0%

Note

Parameter for Setting with the Jog Shuttle

If you make an incorrect change with the jog shuttle, you can undo the change by pressing

RESET.
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4.1 Entering Values and Character Strings

Entering a Character String

The date/time, file name, and comment can be entered using the keyboard displayed on

the screen. Operate the keyboard using the jog shuttle, the SELECT key and arrow key

to enter a character string as follows.

Keyboard Operation

1. Turn the jog shuttle and move the cursor to the character you wish to enter. The A
and ¥ soft keys can be used to move the cursor up and down.

2.  Press SELECT to confirm the character entry.
If a character string is already entered, use the arrow keys to move the cursor to
the position at which you wish to enter the character.

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

4. ENT on the keyboard and press SELECT. The character string is confirmed and
the keyboard disappears. The ENT soft key can be used to confirm the string (and
hide the keyboard). At this point, the confirmed string is temporarily stored.)

If RESET is pressed before confirming the character string, the entire string is

cleared.

20001024 17:
Stopped

L= T
2724 B 1MSss

1nsaiv

4
< Famms

CH1 16:1
5.00 Usdiv
OC  Full

B

CHZ 10:

50, div
Full

CH3 10:1

| 50.0 Urdiv
0C  Full

CH4 10:1
50.0 Vadiv
OC  Full

Edge CH1 f

| _— CAPS: an uppercase letter

= INSERT

] A N EIER
Lafelr (g i Lilkl (=[]

ulvlulclv[=]_|

il K4 Ay

CAPS: a lowercase letter

—— Confirms the displayed characters.

Recall the temporary stored character string.
See “Recall” below.

Switches between insert and overwrite modes.

e Operation to Temporarily Store Character Strings
The strings that are previously confirmed are sequentially sent to the subsequent
memories. When the number of confirmed strings exceeds eight, the strings are
deleted in order starting from the oldest string. The ¥ 0 - ) 7 symbols are not
displayed on the screen.

Moves up the cursor.

Moves down the cursor.

Deletes the character before the cursor.

Toggles uppercase and lowercase character.

Symbol indicating the Do D1 D2 07
memory storing the string

When string “AA” is Stores AA

confirmed first

When string “BB” is Stores BB Moves and

confirmed next stores AA

When string “CC” is Stores CC Moves and Moves and

confirmed next stores BB stores AA

When string “HH” is StoresHH  Moves and Moves and ... Moves and
confirmed next stores GG stores FF stores AA
When string “dJ” is Stores JJ Moves and Moves and ... Moves and Deletes AA
confirmed next stores HH  stores GG stores BB

4-2
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4.1 Entering Values and Character Strings

* Recall
(Note that the 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. When you press the ¥ soft key repeatedly, the eight most recently confirmed and
stored strings are displayed one at a time from newest to oldest in the keyboard
entry box. If the ¥) soft key is pressed again after the eighth string, the display will
return to the first string.

2. Make appropriate corrections to the recalled string and confirm it according to
steps 1 to 4 that were described above in “Entering a Character String,” and
“Operation to Temporarily Store Character Strings.” At this point, the confirmed
string is temporarily stored.

Keys other than Characters

DEL: Deletes the character on the cursor.

INS: Switches between insert and overwrite modes. The indicator is lit when in
insert mode.

SPACE: Enters a space.

ENT: Confirms the displayed characters.

CAPS:  Toggles uppercase and lowercase characters.

Number of Characters and Types Available

Number of Characters Available Characters

Date, time Specified number 0to9(/:)

File name 1t0 16 0to9,AtoZ, %, _, (,),-

Display image comment  0to 20 All characters (including space)

File comment 0to 25 All characters (including space)

Mail address 0to 40 All ASCII characters on the keyboard
(including space)

User name/Login name 0to 15 All ASCII characters on the keyboard
(including space)

Password Oto 15 All ASCII characters on the keyboard

(including space)

Note
+ Comments and file names can both contain both uppercase and lowercase letters. However,
file names are not case sensitive. The following file names are not allowed due to MS - DOS
restrictions.
AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, LPT1 to LPT9
* You cannot enter two or more atmarks (@) in succession.

Connecting a USB Keyboard

You can connect a USB keyboard for entering file names, comments, and other
information. In addition, the keys on the keyboard are assigned to the keys on the front
panel of the DL1620/DL1640/DL1640L, which allows you to operate the DL1620/
DL1640/DL1640L in a similar fashion. (See Appendix 5.)

USB PERIPHERAL Connector

When connecting a USB keyboard to the DL1620/DL1640/DL1640L, connect a USB
cable to the USB PERIPHERAL connector. There are two USB PERIPHERAL
connectors.

12 34
Pin No. Signal name
Port 1 g 1 VBUS: +5V
11— 2 D—: —Data
—“—m 3 D+: +Data
Port 2 4 GND: Ground
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4.1 Entering Values and Character Strings

Keyboards that can be Used

The keyboards that can be used depend on the language that you selected in section 14.5
(English or Japanese). A 104 USB keyboard (English) or a 109 USB keyboard (Japanese) that
conforms to USB Human Interface Devices (HID) Class Ver. 1.1 can be used.

» When the language is English: 104 keyboard
« When the language is Japanese: 109 keyboard
The default language is English.

Note

» Connect only the keyboards that are allowed. However, 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 as listed on the back cover of this manual.

Connection Procedure

When connecting a USB keyboard, directly connect the keyboard to the DL1620/
DL1640/DL1640L with a USB cable as shown below. You can connect the USB cable
regardless of the power ON/OFF state of the DL1620/DL1640/DL1640L (supports hot-
plug). Connect the type A connector of the USB cable to the DL1620/DL1640/DL1640L;
connect the type B connector to the keyboard. When the power switch is ON, the
keyboard is detected and enabled approximately 6 seconds after it is connected.

DL1620/
USB Keyboard q DL1640/
o DL1640L
USB Cable S==ao0.L
£8181=2
oMo

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

» Connect only a USB keyboard, printer, or mouse to the USB PERIPHERAL connectors.

» Do not connect multiple keyboards. Do not connect more than one keyboard, printer, or
mouse at one time.

» Even if you continuously depress a key the character will not be input repeatedly.

Entering File Names, Comments, etc.

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

Executing Functions Corresponding to the Keys on the Front Panel of the DL1620/
DL1640/DL1640L

The functions corresponding to the keys on the front panel of the DL1620/DL1640/
DL1640L are assigned to the keys on the USB keyboard. By pressing the keys on the
keyboard, you can operate the DL1620/DL1640/DL1640L in a similar fashion. The
assignment of functions varies depending on the keyboard type. For details, see
Appendix 5.
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4.1 Entering Values and Character Strings

Entering Numerical Values Using a USB Keyboard
Numerical values for menu items preceded by the @ or & symbol can be input directly
using a USB keyboard.

CHI ¥y,

Display |ﬁPnsi¢.inn|Cnup1ing Probe |@ Dffset |©Eanﬂuid¢.
Next
OFF @ |0.00diu nc 10:1 0.600 U Full & 1,2
[
Press the corresponding soft key, enter the values with the USB keyboard, then

press the Enter key. The entered values are displayed in the upper part of the screen.

* Inputting a Units Prefix

If unit prefixes are displayed (such as m for Offset in the example above), you can

input the character for the prefix as well as the numerical value using the USB

keyboard. Prefixes can be entered for units of voltage (V) and time (s). Also, the

prefixes that can be used are determined by the allowable input range.

Input Example

 If you type 1 then Enter for the Offset, this means 1 V so 1000 mV is displayed on
the screen.

+ If you type 1, 0, then m, this means 10 mV so 10 mV is displayed on the screen. If
you enter a prefix for the units, it is not necessary to press the Enter key.

The available unit prefixes are as follows:

Key Prefix
Kork 108

m 1078
Uoru 1076
Norn 107°
Porp 1072

IM 701610-01E
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4.1 Entering Values and Character Strings

Operations Using a USB Mouse

You can use a USB mouse to operate the DL1620/DL1640/DL1640L as you would using
the front panel keys. In addition, you can point to the desired item on a menu and click
it. This is similar to pressing the 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 left side panel
of the DL1620/DL1640/DL1640L. For details on the USB PERIPHERAL connector, see

page
4-3.

USB Mouse Models That Can Be Used
A USB mouse (with a wheel) conforming to USB HID Class Ver.1.1. can be used.

Note

» For USB mouse models that have been tested for compatibility, contact your nearest
YOKOGAWA dealer as listed on the back cover of this manual.
« Some items cannot be specified when using a mouse without a wheel.

Connection Procedure

When connecting a USB mouse, connect the mouse directly to the USB PERIPHERIAL
connector as shown below. You can connect/disconnect the USB mouse regardless of
whether the DL1620/DL1640/DL1640L is ON or OFF (supports Hot Plug). When the
power is turned ON, the mouse is detected and enabled approximately 6 seconds after it
is connected.

Note

+ Do not connect USB devices other than a USB keyboard, USB mouse, or USB printer to
the USB PERIPHERAL connector.

» There are two USB PERIPHERAL connectors on the DL1620/DL1640/DL1640L.
However, do not connect two mouses to both connectors at the same time.

Confirming the Type of USB Mouse that is Connected

The procedure to confirm the type of USB mouse connected to the DL1620/DL1640/
DL1640L is the same as the procedure to confirm the type of USB keyboard. See page
4-4.
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4.1 Entering Values and Character Strings

USB Mouse Operation

Operations Similar to the Front Panel Keys on the DL1620/DL1640/DL1640L
(Top Menu)

Displaying the Top Menu

Right-click the screen. The front panel keys on the DL1620/DL1640/DL1640L are
displayed as the top menu.

Selecting Items on the Top Menu

Point to the item that you wish to select and click the item. The setup menu
corresponding to the selected item is displayed at the bottom of the screen. The top
menu disappears.

Pointing to an item with a submenu (items with a “>” mark displayed to the right)
displays the submenu. As with the top menu, point to the item that you wish to select
and click the item.

Top menu:
— Right-click to display the top menu.

2002/07,/05 18:53:37 Lok Enu
Stopped 695 7 2Nl

: : : acq j ] :
il TRIGGER > | SIMPLE

CHANNEL > ENHANCED U .
PRESET HODE . ——— Pointer
DISPLAY POSITION
................. frsm ety I )
ey NELeY Submenu:

AEASURE f Items that have

CURSOR
HATH i i : lower layers

: : : PHASE : : : .
NS NI are displayed as
submenus.

SEARCH
GO-ND-GO
................. e ———
SETUP
FILE

COPY-HENU : : : Edge CH1

THAGE-HENU : : : futo
................. START/STOP e | 9002W

CoPY
IMAGE SAVE

: : : SNAPSHOT : : : CHL Ty
Tisplay |@Position[C| CLEAR TRACE 6 OFfset |CiBanduidt
MANUAL TRIG Next

OFF] ON 0.00div 0.00 v| FulL 142
|

‘ The setup menu appears.

| 145

|
Type TV Type [Polarity @ Level [ Line [Frame Skip
™ 10680.25p | Neg 1.0div 4 L Z 4

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

+ The top menu also displays characters that are indicated in purple on the front panel.

» The TRIGGER submenu contains the following TRIGGER group keys.
MODE, SIMPLE/ENHANCED, POSITION, ACTION, and DELAY

» There is no MANUAL TRIGGER key on the front panel.

» Todisplay the COPY menu or the IMAGE SAVE menu, select COPY-MENU or IMAGE-
MENU. To execute the COPY or IMAGE SAVE operation, select COPY or IMAGE SAVE.
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4.1 Entering Values and Character Strings

e Setup Menu Operation (Similar to the Soft Key Operation)
Selecting an Iltem on the Setup Menu
Click the item that you wish to select on the setup menu.
If another menu appears when you select an item, move the pointer to the new frame
displaying the item that you wish to select and click the item.
If an item such as ON or OFF appears when you select an item, move the pointer to
the new frame containing the item and click the item. This operation switches the
item.
For menus on which items are selected using the jog shuttle and SELECT, click the
desired item. Click again to confirm the new setting and close the selection dialog
box. For items through which you can scroll, turn the mouse wheel to scroll.

Click within this frame to show
the selection menu.

Point to the item that you wish
to select and click the item to

confirm the selection. Click within this frame

| to switch the selected item.

1 : : : | | _DISPLAY_]
Format nterpol[ | Graticule Scale Trace ccunulate
Value Label Next
Singlek tine A E EkEE DFF] on | PFE] ON OFF 12|
L IN | |
Selection
items

Clearing the Menu Screen
Click anywhere outside the menu screen.

¢ Setting Values

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

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

» Turn the mouse wheel away from you to increase the value.

» Turn the mouse wheel toward you to decrease the value.

+ To move to a different digit, click the left or right of the value. At this point, the
pointer changes to % or . If you point to the left and click, the current digit
moves to the left; if you point to the right and click, the current digit moves to the
right. The current digit moves one digit at a time for each click.

» To reset the value to its default, right-click the desired menu item.

W B

Tupe Trac cursory
3.00diy
Hor izowtal CH1 Cursor

CURSOR,

—3.00div

Moving the pointer in this area causes the pointer to change.
Click to move the current digit. Right-click to reset the value to its default.

4-8 IM 701610-01E



4.1 Entering Values and Character Strings

¢ Selecting Toggle Box Items in the Dialog Box

+ Click the item that you wish to select. The item is selected. Click the selected item

again to deselect it.

+ To close the dialog box, click anywhere outside the dialog box.

Ttem Setup
@ P-P (@) Freq (@) AugFreq
(@) Max (@) Period (@) AugPerio
(@ Hin (@ Rise @ IntiTY
(@ Aug @ Fall @ Int2TY
@ Rns @ +Width (@ Intixy
@ Sdev @ -Width (@ Int2XY
(@) High (@) Duty
(@) Low (@) Burst1
(@) +0Shot (2] Burst2
(@) -0Shot [g) Pulse
[CAIT Clear_] [Copy To AIL Trace_]

Note

Click the item that you wish to select.

To close an error dialog box, click anywhere outside the error dialog box.

* Selecting a File, Directory, or Medium Drive in the File List Window
+ Click afile, directory, or medium drive name to select it.
+ If a scroll bar appears in the file list window, you can turn the mouse wheel to scroll

through the file list.

» To cancel the selection, click anywhere outside the file list window. The selection
is cancelled and the file list window closes.

File List,
[Path - 1D,
[Space 846848 bute
File Nane Size, Date, AtLr,
=
[Flash Men 1
[FD 1
<DATAG > 2000,01,01 02:19
0005 .TIF 38574  2002/07/05 19:02 R
0004 .TIF 38574  2002/07,05 19:01 R
0003 .TIF 38574 2002/07/05 18:55 R
0002 .TIF 38574 2002/07/05 18:54 RAJ
0001 53 R
0 .TIF 38574  2002/67/01 11:42

1+— Scroll bar

v

Click the file, directory, or storage medium drive that
you wish to select.

IM 701610-01E
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4.1 Entering Values and Character Strings

* Setting V/DIV and TIME/DIV

Setting V/DIV

When the waveform of a channel measuring voltage is displayed, point near the
V/DIV value displayed at the upper-left corner of the screen. The pointer changes to
“%. Click the V/DIV value for the channel that you want to set. The selected V/DIV
value is framed in a box. Turning the mouse wheel away from you increases the
V/DIV value; turning it toward you decreases the V/DIV value.

Setting TIME/DIV

Point near the TIME/DIV value displayed at the upper-right corner of the screen. The
pointer changes to “&. Turning the mouse wheel away from you increases the TIME/
DIV value; turning it toward you decreases the TIME/DIV value.

Moving the pointer to the position indicated below changes the pointer.
You can change the V/DIV or TIME/DIV setting by turning the wheel.

2002/07/05 19:04:5¢ |—=—————————10x. ~NOrmal N
Stopped 278 F 0kS/s  SmsAl
<< Mainz 10k »> Cl B
1.00 Usdiv
|loc Full
0.500 Usdiv
A IC  Full
E Edge CH1 £
Auto
-0.02 V
[ CURSOR__]
Type

OFF

4-10
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4.2 Initializing Settings

Relevant Keys

ENAL HELP

%62/

\@oo

MENU___MENU

@VMF@
AL

IVEASUPE FILE | MISC GONO-G(j MATH
PHASE

. HORIZONTAL )
°
o

VDIV TIME DIV

SELECT
ACO START/STDP

DfTRIG D

a
SIMPLE | ENHANCED)

ACTION __ DELAY

N

G
E

Operating Procedure
Performing Initialization
1. Press SETUP.

2. Press the Initialize soft key to start initialization.

SETUP,

—
Initialize]

Auto
Setup

[
Store Undo
Recall

Canceling Initialization

3.  Press the Undo soft key. This will restore the previous settings that were in effect

before initialization.

Note

The Undo operation remains available only while power stays on. The setting parameters

that existed immediately before initialization are cleared if you execute auto setup after

initialization.

IM 701610-01E
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4.2 Initializing Settings

Explanation

The initialization function allows you to reset parameter values which have been set
using panel keys to the default (factory settings). This is very convenient when you have
to cancel the previous settings or when you have to restart measurement from the
beginning.

Initialization

Initialization means resetting parameters to their factory setting values. For details on
factory settings, see the Appendix.

Settings which cannot be Initialized

Date and time

Communication or ethernet interface related settings
Setting parameters on storing and recalling function
Setting the message language (English or Japanese)
Internal flash memory

Canceling Initialization
If you have performed initialization by mistake, press the Undo soft key. This will restore
the previous settings used before the initialization was performed.

Initializing All Settings

Turning the power switch ON while holding down RESET will start initialization. This
also initializes settings relating to the communication or ethernet interface, settings
stored to the internal memory using the store/recall function, and so on. If settings are
initialized using this method, you will not be able to restore the previous settings.

IM 701610-01E



4.3 Performing Auto Setup

Relevant Keys

%62/

ENAL HELP

\@oo

MENU__ MENU “PHASE

jséwmuf@

MEASUPE FILE | MISC GONO-G(j MATH SELECT
l—) @ S TART/STOP

—_—— AL CHORENEL )
DfTRIG D
NCD) :
o SIMPLE | ENHANCED)
vsDIV TIME DIV
D@ ACTION __DELAY
o(es)

N

G
E

Operating Procedure
Performing Auto Setup
1. Press SETUP.

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

SETUP,

—
mitialize]

[«
Auto Store
Setup Recall

IE,

Canceling Auto Setup

3.  Press the Undo soft key to restore the settings that existed immediately before

auto setup.

Explanation

The key settings such as V/div, T/div, and trigger levels are automatically set to optimum

values for the input signal.

2000/10,/31 19:46:51 0 _MNornal
Stopped. 105 E 500kS/5 2

2000,10/31 19:47:26
Stopped 140

Nornal
500kS/S  Zneskiy

TS T 1071
2.00 u/aiv
BC Full

Edge CH1 §
Auto
0.00 U

SETUP,

T B
initiarizel|| outo stare
| Setup Recall

T 1071
0.500 U/diy
D¢ Full

I //\ /\ /\
VARV Y.

Edge CH1
futo
0.000 U

¢
lmuanzel uto

Aut
Setup

Before Auto Setup

Center Position

After Auto Setup

The center position after auto setup is setto 0 V.

Target Channels

Auto setup is performed on all channels.

Loaded Waveforms

When you perform auto setup, the loaded waveforms are unloaded. (Pressing the Undo

soft key has no effect.)

IM 701610-01E
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4.3 Performing Auto Setup

Canceling Auto Setup

By pressing the Undo soft key, the settings can be set back to the values that existed
immediately before auto setup was performed. However, settings which existed before
auto setup are erased when the power is turned OFF. In this case, the Undo operation
will have no effect. The setting parameters that existed immediately before auto setup
are cleared if you execute initialization after auto setup.

Waveforms that can be Automatically Setup
Frequency: Approx. 50 Hz or more
Maximum Absolute Input Value: Approx. 20 mV or more (assuming 1 : 1 probe

Type:

Note

attenuation)
Repetitive waveforms that are not complex
When the input coupling is set to “DC.”

The auto setup function may not operate properly in some cases such as when the waveform
contains a large DC offset or high-frequency components.

Settings Made by Auto Setup

Waveform Acquisition and Display

Acquisition Mode
Acquisition Count
Record Length
High-resolution Mode
Timebase
Accumulation Mode
Zoomed Waveforms

Normal

Infinite

10k

OFF

Int

OFF

Traces set ON for display

Vertical Axis Settings
V/div

Offset Voltage
Coupling
Bandwidth
Display ON/OFF

Position

Set to a value so that the absolute value of the input
waveform is between 1.6 div to 4 div. (approximately)

0 V (If Adjust Mode is 0 V)

DC

FULL

Turns ON the channels of which the absolute value of the
amplitude is at least 20 mV (1 : 1)

0 div

Horizontal Axis Settings
T/div

Set so that screen displays 1.6 to 4 periods of the auto
setup waveform with the shortest period.

Trigger Settings
Trigger Mode
Trigger Type
Trigger Source

Trigger Level and Slope
Trigger Coupling

Auto

Simple

Channel with the longest period and an amplitude of at least
1 div

Level is 1/2 the trigger source amplitude. Slope is “rising.”
The center level of the maximum and minimum values/

rising
HF Rejection OFF
Hysteresis A~
Holdoff Time 80 ns
Trigger Position 50%
Trigger Delay O0s
Math Setting
Scalling Auto

Automatic setup affects only the settings listed above. All other settings remain unchanged.

4-14
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4.4 Storing and Recalling Setting Parameters

Relevant Keys

N

CLEAR

=%

MEASURE| CURSOR, FILE | MISC |GONO-GO| MATH
= X-Y__ MENU _MENU TPHASE | ACQ | START/STOP
BiseLa) Copy | mace save)a—(SHT)

. Z
. veRticaL
SEARCH O—TRIG'D
JCD) 2 :
D SIMPLE | ENHANCED)
vsDIV TIME /DIV
D@ ACTION _DELAY.
((none | poomon)
o(es)

Operating Procedure

After step 2, press the soft key corresponding to the memory number to be stored
(Store #1 through Store #3) to execute the store operation. The execution date of

1.  Press SETUP.
2.  Press the Store Recall soft key.
[SETP_]
Initialize Auto B Store Undo
I Setup Recall
Recalling
3.  After step 2, press the soft key corresponding to the memory number to be
retrieved (Recall #1 through Recall #3) to execute the recall operation.
P ]
INECﬂll #1] INECﬂll #2) INEEﬂll #3) Istnre # Ftﬂl"e #2 Ftﬂl"e #3 g;i:l:l
Storing
3.
the store operation is also displayed.
P ]
INECﬂll #1] INECﬂll #2) INEEﬂll #3) Istnre # Ftﬂl"e #2 Ftﬂl"e #3 g;i:l:l
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 4.1, “Entering a

Character String.”
There is a lock switch that you can use t

o prevent (lock) overwriting of 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.
SELECT again to release the lock.

Store Detail

Date Time Comment Lock
Store #1 00,1261 18:05:40 [ ]
Store #Z 00,1201 18:05:50 | @

Store #3 00,1201 18:07:07 ] @

Press SELECT to lock the data. Press

[Str-Rcll_]
SETUP,

Illecall #1]

Illecal 1 #2]

Ille:all #3]

tore #1
00/12/01]

tore #2
00,1201

&
tore #3
00,1201

Store
Detail

IM 701610-01E
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4.4 Storing and Recalling Setting Parameters

Explanation

Items that are Stored
Stores all information that you entered using the soft key menu or jog shuttle menu,
START/STOP, and the ON/OFF conditions of channels.

Selecting the Storage Destination of the Setting Parameters

You can store the setting parameters to three memory locations, Store #1 through Store
#3. If the setting parameters are already stored to the selected number, the previous
data is overwritten. However, an error message is displayed if the data is locked.

Selecting the Setting Parameters to be Recalled

Select the setting parameters that are stored in the three memory locations, Recall #1
through Recall #3. You can only select memory locations that have setting parameters
stored.

Note
+ The stored setting parameters are not cleared even if you initialize the settings on the
DL1620/DL1640/DL1640L.
» A waveform stops loading when its setting parameters are recalled.

4-16
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4.5 Starting/Stopping Waveform Acquisition

Relevant Keys

==/

weasure] cursor) (FILE | misc [Gomocd| math )

(seTup [oispLay)(copy| mace save)o—(sHIFT)

Xy MENU__ MENU TPHASE | A

OO0
)

ENAL HELP

=
START/STOP )

e

N

Seanar TO—TRIG'D
o 9
SIMPLE | ENHANCED)
VsDIV TIME 7DIV
@ ACTION __DELAY
S S

e

/

Operating Procedure

1.  Pressing START/STOP starts or stops the waveform acquisition.
Waveform acquisition is in progress when the indicator above the key is lit.

Explanation

START/STOP is pressed when starting or stopping waveform acquisition.

* When the indicator to the upper right of START/STOP is ON, waveform acquisition is

started.

» When the indicator to the upper right of START/STOP is OFF, waveform acquisition is

stopped. Stopped is displayed on the upper left corner of the screen.

Operation when the Acquisition Mode is Set to Averaging Mode
*  When the waveform acquisition is stopped, the averaging process also stops.

»  When the waveform acquisition is restarted, a new averaging process starts.

START/STOP Operation while Accumulation is in Progress

When the waveform acquisition is stopped, accumulation is interrupted.
When the waveform acquisition is restarted, a new accumulation starts.

Conditions in which the START/STOP is Disabled

«  When the instrument is in the remote mode, controlled via communication.

* When the instrument is printing or auto setup is in progress.

Note

» Pressing FILE or HISTORY while the waveform acquisition is in progress stops the waveform

acquisition.

+ If the waveform acquisition conditions are changed and the acquisition is restarted, previously

acquired data are cleared.

+ The snapshot function can also be used to retain the waveforms that are currently displayed
on the screen. The display can be updated without having to stop the waveform acquisition

(see next section).

IM 701610-01E
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4.6 The Snapshot and Clear Trace Functions

Relevant Keys

<For a description of this function, see pages 1-31 and 1-32>

cursoR) (FILE [ misc Jeonoco| math)

X-Y MENU___MENU TPHASE | ACQ | START/STOP
SETUP |DisPLAY)(CoPY [ mAGE savE)D—(SHIFT )

SEARCH O—TRIG’'D
o

v

ACTION __DELAY

o

QOE
Oid
@0

B

j

£

)

'D

=]

[Z2:0% TIME/DIV

e
@D

Operating Procedure

Explanation

Snapshot
Press SNAP SHOT. The snapshot process will start.

Clear Trace
Press CLEAR TRACE. The clear trace process will start.

Snapshot

This function retains the waveforms currently displayed on the screen. To activate this
function, just press SNAP SHOT without stopping acquisition. The currently displayed
waveform will be retained. Hence it is very useful when you want to compare
waveforms.

The following operations are not available for snapshot waveforms.

» Cursor measurements and automatic measurements

* Zoom and math operations

The snapshot waveforms can be saved or loaded.

For details, see section 11.8, “Saving/Loading Snapshot Waveforms.”

Clear Trace

This function clears every waveform currently displayed on the screen.

If the trace is cleared while waveform acquisition is in progress, it is restarted from the
first trace.

The instrument is performing GO/NO-GO determination, action-on-trigger, or waveform
search.

The SNAP SHOT and CLEAR TRACE are not Operative in the Following Cases.

« The instrument is in remote state, controlled via the communication interface.

» The instrument is performing an operation, for example, it is in the process of printing
out or performing auto setup, determining GO/NO-GO, performing an action on
trigger, or searching data.
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4.7 Calibration

Relevant Keys

N

S m—

CLEAR ENAL HELP

measure| cursor) (FLE [l misc Jconoco| matn)
XY MENU E’i; LPHASE ACQ | START/STOP
(setup JoispLay) IMAGE SAVE)
-EEEM
O0—TRIG'D

SIMPLE ENHANCED
vsDIV \

o

TIME DIV

ACTION __ DELAY -

o

o

OO

Operating Procedure

Performing Calibration

1.
2.

Press MISC. The MISC menu will appear.
Press the Calibration soft key.

HISC,

[ o S S
alibrationRenote Cntlf Netuork Pystem Cnfgl ’ ueryiey | Next |
1.2

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

alibration
TSC.

Auto Cal Deskew
al Exec
OFF m @ ON

Press the Deskew soft key to select either ON or OFF.
If ON is selected in step 4, select the desired channel.

Pressing the Target CH soft key displays a menu used to select the channel.

alibratioi
MISC,

Auto Ccal Deskew Target CH @ Deskew
al Exec Tine
OFF [ OFF [ o1 0.06ms

Press the soft key corresponding to the desired channel to select the channel.

FaTibration

Auto Cal CH1 CHZ CH3 CH4
r al Exec |
OFF m
I 1 1 1

Turn the jog shuttle to set the Deskew Time.
Press the Cal Exec soft key to start calibration.

alihmtin

Auto Ccal Deskew Target CH @ DES](EIAI
al Exec Tine
OFF [ OFF [ 0.06ms

IM 701610-01E
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4.7 Calibration

Explanation

Calibration

The following parameters can be calibrated. Perform calibration when highly accurate
measurements are required.

» Ground level offset

« A/D converter gain

+ Trigger threshold

» Time axis for repetitive sampling mode

Points for Attention

» Always allow the instrument to warm up for at least 30 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°C and 40°C (preferably at 23°C £5°C).

»  When performing calibration, remove the input signals. Otherwise, proper calibration
may not result.

Note
» The above calibration is performed automatically when power is turned ON.
+ If the V/div knob has been turned, perform calibration for all parameters except the time axis
for repetitive sampling mode.

Auto Calibration (Auto Cal)

Calibration is performed automatically after the times shown below elapse after turning
ON the power, when the T/div setting is changed, or when waveform acquisition is
started.

» After 3 minutes

» After 10 minutes

+ After 30 minutes

» After one hour and every hour thereafter

If the DL1620/DL1640/DL1640L is auto-calibrated while input takes place, it is
recommended that you disconnect the input and then repeat calibration.

Deskew
Corrects the CH1 to CH4 (or CH1 and CH2 for the DL1620) delays.

Deskew Time Setting Range
The correction time is set within the following range.
—100 nsto 100 ns
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4.8 Using the Help Function

Relevant Keys

cLEAR
TRACE

=0 | 1 [ [ [ [ 9

weasure[cursor) (FILE | misc [cono-Go mATH ) =
XY MENU _MENU CPHASE
(seTup [oisPLay)(copy | mace save)o—(sHIFT)
{ C— 1 —")
SEARCH O—TRIG'D

a o
[ENHANCED)

vsDIv TIME DIV

ACTION __DELAY
POSITION

|

o 0o o o

O

6
0
g
(1
Y

Operating Procedure

Explanation

Displaying a Help Window
1. Press HELP.

2. Press the function key or soft key for which you want help.

Clearing the Help Window
3.  Press HELP again to close the window.

Displaying a Help Window

Pressing HELP displays the soft key menu which was in effect before HELP was
pressed, or displays a help window which contains information related to jog shuttle

menu settings.

If a key is pressed or the jog shuttle is turned while a help window is displayed, the help

window relating to the displayed soft key menu or the jog shuttle menu will appear.

Clearing the Help Window

Pressing HELP again while a help window is displayed will clear the help window.

IM 701610-01E
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Chapter 5 Vertical and Horizontal Axes

5.1 Turning Channels ON/OFF

Relevant Keys

o e
=%,
mme]amo@ Q:Z.; u] M:::M],Gawoccﬂ ’LW:;:SE W
(WM WAGE SAVE)D— (SHIFT)
el %)
SEARCH

O—TRIG'D

SIMPLE | ENHANCED)

TIME /DIV

B8

ACTION __DELAY.

The DL1620 is not
/ equipped with

channels 3 and 4.

i

@

W
n:ﬂ%

Operating Procedure
1.  Press one of CH1 to CH4 (or CH1 to CH2 for the DL1620) to select the desired
channel.
2.  Press the Display soft key to select ON or OFF.
CH1 to CH4 (or CH1 to CH2 for the DL1620) can be pressed twice to turn the
channels ON or OFF.

2001,/05,28 17: 12 4? [B=————————no« MNormal

Stapped 1 500KS/S__2Znsstie
T i 106 57 CAT 10:1

Edge CH1 §

Tisplay |@Position | Coupling Probe |5 OfFfset [F)Banduidil
Next
OFF [H | .06t c 10:1 0.000 V] Full 12|

The channels CH1 to CH4 (or CH1 to CH2 for the DL1620) can be displayed
simultaneously.
When turned ON, the indicators to the left of the channel keys light.

Explanation

Note

» The screen can be split into 1, 2, or 4 display areas (or 1 to 2 display areas). (See section
8.1) A scaling value and waveform label name for each display area (see sections 8.4, 8.5)
can also be displayed.

+ If a waveform or waveforms are loaded from history memory, floppy disk, Zip disk, or PC card
the input waveform cannot be displayed. To compare waveforms, use the snapshot function.
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5.2 Setting the Vertical Position of a Waveform

<For a description of this function, see page 1-5>

Relevant Keys

CLEAR

Colo/d

@

5
[cursor) (FiLe | misc [conoco] marr) @ @
oy MENU  MENU “pmase ( Aca | sTART/STOP S
SETUP |DISPLAY)(COPY || IMAGE SAVE Df
PN )
= i SEARCH T—TRIG'D
 CD) o o
\ ENHANCED)|
| vsDIv TIME DIV
ACTION __ DELAY

&80

2

=

H

Operating Procedure
1.

The DL1620 is not
equipped with
channels 3 and 4.

Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select

the desired channel.

Press the Position soft key to set the jog shuttle action to Position.

CHT

Display [@Position | Coupling Probe = Offset [&Banduidt!

OFF [

Next
1

0.00div nc 10:1 0.000 V Full

Turn the jog shuttle to set the vertical position.

2]

You can change the setting a digit using the arrow keys (located below the jog

shuttle).

IM 701610-01E



5.2 Setting the Vertical Position of a Waveform

Explanation

Range of Movement

The vertical position can be moved in the range between +4 div from the center position

in the waveform display frame.

Setting Resolution
0.01 div

Confirming the Vertical Position

For input waveforms and computed waveforms, the ground level and vertical position are

marked on the left of the waveform display frame.

500 mV/div, Offset: —1 V, Offset Cancel: OFF, Position: 0 div

Ground Level —»Q
Mark -

Vertical Position —> C
Mark

Note

» The data which go out of the waveform display frame from moving the vertical position are
handled as overflow data.

+ If the display waveform goes out of the waveform display frame from moving the vertical
position during the waveform acquisition is starting, 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 g

+ If the vertical position is moved, the effective data range also changes. For details, see
section 1.2.
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5.3 Selecting Input Coupling

Relevant Keys

<For a description of this function, see page 1-6>

=,

@60

(measure]cursor) (FLE | misc Jeono-Go| maTH)

MENU __MENU

LPHASE

X-Y
SETUP DISPLAY IMAGE SAVE )0—{ SHIFI'

HDRIZONTAL 4\7

TIME/DIV

RESET SELECT
AL‘O START/STOP

—

O—TRIG'D

(e

ACTION

DELAY

=

-,

|

Operating Procedure
1.

The DL1620 is not
equipped with
channels 3 and 4.

Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select

the channel.

Press the Coupling soft key to display the menu used to select the coupling.

Display [mPosition | Coupling

OFF m 0.00div

nc

Probe

10:1

[ Offset [7)Banduidt]

0.000 U

Full

CHL Ty

Mext
1.2

Press the soft key corresponding to the desired coupling.

Display AC
OFF @
1

[ ]

GND

0.000 V

p Offset

[~ Bandwidt!

Full

CHT

Next
12}
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5.3 Selecting Input Coupling

Explanation

A

Input Coupling
The following three types of input coupling are available.

AC: Acquires and displays only the AC content of the input signal.

DC: Acquires and displays both the DC and the AC content of the input signal (1
MQ).

GND: Checks the ground level.

Input Coupling and Frequency Characteristic

The frequency characteristic when AC or DC is selected is shown below.

Note that low-frequency signals and low-frequency contents are not acquired if AC is
selected.

When “AC” is selected When “DC” is selected
Attenuation Attenuation
0dB - 0dB
3dB[f-----—-—---------> -3dB

1
1
1
|
1
200 MHz 200 MHz
Input Frequency Input Frequency

Less than 10 Hz when using 1 : 1 probe
Less than 1 Hz when using 10 : 1 probe

CAUTION

The maximum input voltage when the frequency is less than or equal to
1 kHz is 300 VDC or 300 V RMS. Applying a voltage that exceeds
these values can damage the input section. When the frequency
exceeds 1 kHz, voltages below these values can also sometimes

damage the input section.
. ___________________________________________________________________________________________________|
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5.4 Selecting Probe Attenuation

Relevant Keys

<For a description of this function, see page 1-7>

=, \s4efe!

(measure]cursor) (FLE | misc Jeono-Go| maTH) nsszr SELECT
Xy WENU  MENU LpHASE Aca START/STOP
seup [oispLaY) Copy| mace savE)o—(sHIFT)
oY) —

O—TRIG'D

G [evame)

TIME/DIV

ACTION _ DELAY.

D) The DL1620 is not

equipped with
channels 3 and 4.

—,

Operating Procedure

Explanation

1.  Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the desired channel.
2.  Press the Probe soft key to display the menu used to select the attenuation.

CHL Ty

Mext
OFF m 0.00div nc 10:1 0.000 U Full 1.2

Display [mPosition | Coupling Probe [ Offset [7)Banduidt]

3.  Press the soft key corresponding to the desired attenuation.

0.1V/A) | (8.01V/0) Next
12

AL g
(mn:w 100A:1V 1:1 10:1 100:1 1000:1 f——

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: 1:1,10:1, 100:1, 1000:1

Probe current-to-voltage conversion ratio:  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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5.5 Setting the Offset Voltage

Relevant Keys

<For a description of this function, see page 1-6>

ENAG HELP

CLEAR
THACE

‘measure| cursor) (FILE | misc eawocc{ MATH [
@ l ) C MENUl MENllI ILPHASE @W | -
(WW(—]ME)D—@
NERTCAL 1) m
DfTHIG D

o
SIMPLE | ENHANCED)

TIME DIV

ACTION __DELAY.

The DL1620 is not

equipped with
channels 3 and 4.

Operating Procedure

Explanation

Setting the Offset Value

1. Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the channel.

2.  Press the Offset soft key.

Display [@Position] Coupling Probe [ Offset & Banduidt!

CHT

Next
OFF @ 0.00div nc 10:1 0.000 V Full 12

3.  Turn the jog shuttle to set the offset value.
You can change the setting a digit using the arrow keys (located below the jog
shuttle).

Resetting the Offset Value (Set to 0 V)
4.  Press RESET to set the offset value to 0 V.

The offset voltage setting applies to all input couplings (AC, DC, and GND couplings).
Offset Voltage Setting Range

Sensitivity Range (Probe =1: 1)
2 mV/div to 50 mV/div

0.1 V/div to 0.5 V/div

1 V/div to 5 V/div —100.0 V to 100.0 V
10 V/div -50Vto 50V

The setting resolution is 0.01 div. If the voltage scale is 2 mV/div, for example, the setting
resolution will be 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.

Offset Voltage Setting Range

-1.0Vto1.0V
-10.0Vto 10.0V

.

Resetting the Offset Voltage
You can return the offset to OV by pressing RESET.
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5.5 Setting the Offset Voltage

Important Points

.

Setting the offset voltage while acquisition is stopped will change the display position
only. The newly set offset voltage will come into effect when acquisition is restarted.
You can select whether or not the offset voltage is reflected in the results of cursor
measurements, automatic measurements, or math computations. See section 14.4.
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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5.6 The Preset Function

Relevant Keys

SNAL HELP

=0,

h\v4e]e

weasure] cursor) (FILE | misc [Gomocd| math )
MENU__ MENU “PHASE

x¥
(seTup [oispLay)(copy| mace save)o—(sHIFT)
mm-b

r‘ PRESET 51 @

V/‘DIV TIME 7DIV

O

6@99

=]
START/STOP

—TRIG'D
a o

4

Dﬁ

SIMPLE | ENHANCED)'§
X

Az:'noN DELAY

%

K

e
@,

Operating Procedure
Selecting the Channel
1.  Press PRESET.

2.  Press the Select soft key to display the channel menu.

PRESET.

Select Probe

Type

All CHOS (5U) 10:1

E’

3.  Press the soft key corresponding to the desired channel.

the channels.

Pressing All will select all

PRESET,

" All CH1 CHZ CH3

E

Selecting the Probe Attenuation

4.  Press the Probe soft key to display a menu used to select the attenuation.

PRESET,

Select

all

Tupe
CHOS (5V)

Probe

10:1

E

5.  Press the soft key corresponding to the desired attenuation.

166A:1V 1:1
(6.81V/A)

106:1 1006:1

[ PRESET__]

Exec

16A:1V
e.1u/A)

Selecting the Preset Type
6.  Press the Type soft key to display the preset type selection menu.

[ PRESET ]

Select

Tupe

all

CHOS (5V)

Probe

10:1

E

7.  Set the type by pressing the soft key corresponding to CMOS (5 V), CMOS (3.3 V),
or User.

Select

all

FHUS(SU) | HOS(3.3V)

User

PRESET,

E
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5.6 The Preset Function

Setting the V/div, Offset Voltage, and Trigger Level (When the Preset Type is User)
8.  Press the Type soft key to display the preset type selection menu.

[ PRESET__|
Select Type Probe
Exec
All CHOS (5V) 10:1
Press the User soft key.
[ PRESET__|

Select

r HOS (5V) | MOS(3.3V) User
All

E’

9.  Press the V/div soft key to highlight the jog shuttle icon.
10. Turn the jog shuttle to set the V/div value.

[PRESET_]

Select Type Probe @ VU-div B Offset [ETrig Lvl

an User 10:1 [sa.nu m 00U | Exec |

11.  Press the Offset soft key to select Offset, then turn the jog shuttle to set the Offset
value.

[_PRESET,
Select Type Probe |5 VUsdiv | Offset [gTrig Lul
| Exec |
All User 10:1 50.0 U o0V oov

12. In a similar fashion, set the Trig Lvl.
You can change the setting a digit using the arrow keys (located below the jog
shuttle).

Executing the Preset
13. Press the Exec soft key to execute the preset.

[PRESET ]

Select Type Probe |5 Usdiv |5 Offset [@Trig Lul
| Exec |
All User 10:1 50.0 U o0V oov

Explanation
The preset function automatically sets each key setting, such as the V/div, input coupling
and trigger level, to the optimum value for measurement of 5-V or 3.3-V CMOS signals
(or to an arbitrary value). Also, you can automatically set the appropriate values for use
with the current probe* (sold separately). This function allows you to make settings for a

selected channel or for all channels at the same time.
* Current probes made by YOKOGAWA: 700937, 701930, 701931, 701932, and 701933

Settings Made by a Preset

CMOS (5 V) CMOS (3.3 V) User
Input Coupling DC DC DC
Trigger Coupling DC DC DC

Probe

1:1,10:1, 100:1, 1000:1, 10 A:1 V (0.1V/A), or 100 A:1 V (0.01V/A)

are available.
V/div 2 V/div" 1 V/div™ Arbitrary™@
Offset Voltage ov ov Arbitrary™?
Trigger Level 25V 1.65V Arbitrary

*1 2 V/div when probe setting is 1000 : 1.
*2 For details about the setting ranges, see Sections 5.5, 5.8, and 6.5.

5-10

IM 701610-01E



5.7 Setting the Bandwidth

<For a description of this function, see page 1-7>
Relevant Keys

=0T ] T80

weasure]cursor) (FILE | misc [Gono-Go| MATH ) RESET SELECT
Xy MENU  WENU LpHASE Aca START/STOP
SETUP_ DISPLAb copy| mace SAVE)wa

O—TRIG'D

o ]
SIMPLE | ENHANCED,

ACTION __ DELAY.

TIME /DIV

[

The DL1620 is not
/ equipped with

channels 3 and 4.

=
|

Operating Procedure
1. Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the channel.
2.  Press the Bandwidth soft key to set the jog shuttle target as the bandwidth.

%

HL

Display [wPosition | Coupling Probe [ Offset [@Banduidt]
Next
OFF m 0.00div nc 10:1 0.000 U Full 1.2

3.  Turn the jog shuttle and set the bandwidth value.

CH4

Display JFPosition] Coupling Probe @ Offset [@Banduidt!
Next
OFF @ 0.00div nc 10:1 0.000 V B0kHz 12

4.  Repeat steps 1 to 3 as necessary to set other channels.

Note
The bandwidth is set for each channel. Set the bandwidth on all necessary channels.

Explanation

Use this function to remove specific frequency components from the input signal.
The bandwidth is set for each channel.
Bandwidth
The following frequency bandwidths are available:10 kHz, 20 kHz, 40 kHz, 80 kHz, 160
kHz, 320 kHz, 640 kHz, 1.28 MHz, 20 MHz. The following figure shows how the
bandwidth affects the frequency characteristics. When Full is selected, the bandwidth is
max. 200 MHz.

-3dB N SN N TN M M YN TN TN

A A A S S N

Y 2 » 2 2 &2 & 3 2
G ®

10 kHz 20kHz 40kHz 80kHz 160kHz 320kHz 640kHz 1.28 MHz 20 MHz FULL
(Approximate values)
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5.8 Setting V/div

<For a description of this function, see page 1-5>
Relevant Keys

=, 00

O
weasure|cursor) (FILE | misc MATH
@ | x-\; MENU] MENLIJGMOGOILPHAS)E RESET SELECT
Cerur Joseuap) Corvmace swo—(sarr) ‘
=

““ \\\\\ ACTION __ DELAY
f ) The DL1620 is not
equipped with
\l H / channels 3 and 4.

Operating Procedure
Setting the V/div Using the V/div Knob
1. Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the channel.
2. Turn the V/DIV knob to set the V/div value.

Note
» Changing the V/DIV setting while the waveform acquisition is stopped will not change the
displayed waveform. The new V/div value takes effect the next time waveform acquisition is
started.
»  When the waveform acquisition is stopped, the cursor measurement value and automated
measurement of waveform parameters will show values using the old V/div setting even if the
V/DIV knob is turned.

Setting the V/div Using the Variable Parameter

1. Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the channel.

2.  Press the Next 1/2 soft key.

%

HL

Display [mPosition | Coupling Probe [ Offset [7)Banduidt]
Hext
OFF m 0.00div nc 10:1 0.000 U Full 1.2

3.  Press the Variable soft key.

CHT

Next
0.160 U | DFF] ON cHL E%:

@DN

Tnvert Iﬁuariable inear Scl Label
hx+B

4. Turn the jog shuttle to set the V/div value.
You can change the setting a digit using the arrow keys (located below the jog
shuttle).

Note
+ If the V/div setting is changed by rotating the V/DIV knob, the Variable value is set to the
modified V/div value.
» If Variable is reset with RESET, the V/div setting returns to the value set with the V/div knob
before setting Variable.

5-12 IM 701610-01E



5.8 Setting V/div

Explanation

The V/div (voltage axis sensitivity) setting is used to adjust the amplitude of the displayed
waveform so that the waveform can be observed easily. The V/div setting is made by
setting the voltage value per division on the screen grid.

There are two methods available in setting the V/div.

Setting the V/div Using the V/div Knob

The settings are “1 V/div,” “2 V/div,” “5 V/div,” and their tenfold multiples.

This setting will become the reference for the range that can be set using the Variable
parameter (described next) and the resolution.

e V/div Setting Range
The V/div setting range for each probe attenuation value is shown in the table below.

Probe Attenuation Setting Range

1:1 2 mV/div to 10 V/div
10:1 20 mV/div to 0.1 kV/div
100 :1 0.2 V/div to 1 kV/div
1000 : 1 2 V/div to 10 kV/div
10A:1V 20 mA/div to 100 A/div

100A:1V 0.2 mA/div to 1 kA/div

Setting the V/div Using the Variable Parameter in the CH Menu

You can set the V/div using a resolution that is finer than the resolution provided by the
V/div knob and vertically expand or reduce the displayed waveform.

The waveform acquisition can be started with the changed V/div setting.

* Range
The following table shows the range when the probe attenuation setting is 10 : 1.

V/div Setting with V/div Knob Setting Range of Variable Setting Resolution

20 mV/div 2.0 mV to 50.0 mV 0.2mV
50 mV/div 5.0 mV to 100.0 mV 0.5 mV
100 mV/div 10 mV to 200 mV 1mVv
200 mV/div 20 mV to 500 mV 2mV
500 mV/div 50 mV to 1000 mV 5mV

1 V/div 0.10Vto2.00V 0.01V
2 V/div 0.20Vto5.00V 0.02V
5 V/div 0.50 Vto 10.00 V 0.05V
10 V/div 1.0Vto20.0V 0.1V
20 V/div 20Vto50.0V 0.2V
50 V/div 5.0Vto100.0V 0.5V
100 V/div 10 Vto 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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5.9 Displaying Inverted Waveforms

Relevant Keys

<For a description of this function, see page 1-4>

=, \s4efe!

(measure]cursor) (FLE | misc Jeono-Go| maTH) nsszr SELECT
Xy WENU  MENU LpHASE Aca START/STOP
seup [oispLaY) Copy| mace savE)o—(sHIFT)
oY) —

O—TRIG'D

G [evame)

TIME/DIV

ACTION _ DELAY.

%@
The DL1620 is not

\\
equipped with
channels 3 and 4.

Operating Procedure

Explanation

1. Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the channel.

2.  Press the Next 1/2 soft key.

%

HL

Display [mPosition | Coupling Probe [ Offset [7)Banduidt]
Hext

OFF m 0.00div nc 10:1 0.000 U Full 1.2

3.  Press the Invert soft key to select ON or OFF.

CHL
Tnuert [@Variable [Linear Scl Label
pix+B Next
OFF] oN | o.100 U|PFF ON cHL E%:

The inverted waveform display must be set for each channel. Make appropriate settings for all
the necessary channels.

The waveform is inverted vertically across the center. This setting is made for each
channel.

Trigger
Even when the waveform is inverted, the trigger is activated by the non-inverted
waveform.

Cursor Measurement, Automated Measurement of Waveform Parameters, and
Computations

Cursor measurements, automated measurements of waveform parameters, and
computations are performed for the non-inverted waveform.
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5.10 Using the Linear Scaling Function

Relevant Keys

<For a description of this function, see page 1-21>

SNAT HELP

00

=0 ] 11

weasure[cursor) (FILE | misc JconoGd| MATH)

X-Y MENU __MENU

LPHASE ACO START/STOP
SETUP |DISPLAY)(COPY | IMAGE SAVE )O—| SHIFI'
-
O—TRIG’'D

=} o “
ENHANCED)

TIME 7DIV

E

ACTION __ DELAY

Operating Procedure

1. Press one of the keys from CH1 to CH4 (or CH1 to CH2 for the DL1620) to select
the channel.
2.  Press the Next 1/2 soft key.
CH1
Display [Position | Coupling Probe w5 Offset & Banduidt] —
OFF m 0.00div nc 10:1 0.000 U Full 1.2
3.  Press the Linear Scl AX+B soft key to select ON.
Tnvert [@Variable JLinear Scl Label ot
hx+B Next
ON [n.me u @ 0N CH1 272
4.  Press the A/B soft key.
CH1
Tnuert [cVariable m](n:ar ScI |®1 (magE o Onit Label —
ON [0.1@0 U | OFF m %,uuue};.e CH1 2,2
5. Turn the jog shuttle to set the value of A.
You can use the arrow keys to move between the digits.
6. Ina similar fashion, set the value B.
7.  If necessary, press the Unit soft key to display the keyboard and enter the unit.
Note

Linear scaling is not available for the following waveforms.

Snapshot waveforms

Accumulated waveforms (except for newest waveform)

You can set linear scaling separately for each channel.

The A and B values remain in memory after you switch the linear scaling function OFF, and
are restored if you switch the function back on.

Mathematical computations operate with respect to the scaling results.

IM 701610-01E
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5.10 Using the Linear Scaling Function

Explanation
This function lets you apply linear scaling to the measurement values. If you set this
feature ON, the screen displays the scaled results rather than the original
measurements. The scaling relationship is
Y=AX+B
where X is the measurement value and Y is the scaled value. Note that you can select
the dimensional unit for the scaled display.

Scaling Coefficient (A) and Offset (B)
Range for A, B: =9.9999E+30 to +9.9999E+30
Default A: 1.0000E+00
B: 0.0000E+00

Dimensional Unit
Unit identifier (alphanumeric string) of up to four characters.

Displaying the Scale Value

The linearly scaled values of the upper and lower limits of the vertical axis of each
channel can be displayed. (See section 8.4, “Turning ON/OFF the Scale Value
Display.”)
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5.11 Selecting the Timebase

Relevant Keys

<For a description of this function, see page 1-3>

Elvan

weasure[cursor) (FILE | misc [cono-Go| MATH ) |
XY MENU _MENU “PHASE|

(setup |oispLav)(copy| maGe save)o—(sHiFT
SEARCH

vsDIv TIME DIV

|

O 0o o o

O

\@ SNAT HELP
RESET SELECT)
aca ||star/sTop

TRIGGER _ V)
O—TRIG’'D

a o
[ENHANCED)

ACTION __ DELAY

H
i

e
®

L

Operating Procedure
1. Press ACQ.

2.  Press the Time Base soft key to select Int or Ext.

Record Hode @ Count
Length
10k Normal Infinite

ACY
ireso ModeRepetitive | Time Base

o ov | R on | Ext

Threshold Setting (If EXT Clock)

3.  If you have selected use of an external clock, you must now set the threshold level.

This setting is identical to the trigger-level setting; see Section 6.5, “Setting the
Edge Trigger (SIMPLE)” for the procedure. Note that you must set the trigger

source to EXT before setting the level.
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5.11 Selecting the Timebase

Explanation

Selectable Timebases
Timebase can be selected from the following three types.

INT Internal clock signal
EXTIN  Clock signal input to the EXT TRIG IN/EXT CLOCK IN/TRIG GATE IN
terminal

When EXT IN is Selected
Input a clock signal to the EXT CLOCK IN/EXT TRIG IN/TRIG GATE IN terminal on the
rear panel. The clock signal must conform to the specifications given below.

Item Specifications

Connector Type BNC

Maximum Permissible Input Voltage = +40 V (DC + ACpeak) or 28 Vrms, 10 kHz or less
Frequency Range 40 Hz to 5 MHz (continuous clock only)

Minimum Input Level 0.3Vp.p (for the DL1640/DL1640L)

0.1Vp.p (for the DL1620 with the +1 V range selected)
1Vp.p (for the DL1620 with the +10 V range selected)

Input Impedance Approx. 1 MQ and 28 pF

Threshold Level +2 Vin 5 mv resolution (for the DL1640/DL1640L)
+1 Vin 5 mv resolution (for the DL1620 with the £1 V range
selected)

+10V in 50 mv resolution (for the DL1620 with the £10 V
range selected)

Sampling Jitter +10 ns or less

Minimum Pulse Width 10 ns or more for both High and Low levels

[Input Terminal]

DL1640/DL1640L DL1620

Rear Panel Front Panel
EXT CLOCK IN

EXT TRIG IN

<40Vpk 1MQ

CAUTION

If a clock signal exceeding the above maximum permissible input
voltage is input to the EXT TRIG IN/EXT CLOCK IN terminal, damage
to the internal circuits of the instrument may result.

When Sampling Using an External Clock

» The clock signal must be continuous. No burst signal is allowed.

* Only real-time sampling mode is available.

» Even if you set the acquisition mode to envelope mode, the sampling is performed in
normal mode.

» Display of waveforms is not possible in roll mode.

» No function to divide the clock signal is available.

» Since the time axis setting cannot be changed, expand the time axis if you want to
change the display range. For a description of expanding waveforms, see section
8.9.

« The trigger delay cannot be set.

» The deskew function cannot be used.

» The time measured by the cursor measurement or automated measurement function
is expressed in the number of pulses of the clock signal. No unit is displayed.

5-18

IM 701610-01E



5.12 Setting T/div

Relevant Keys

<For a description of this function, see page 1-6>

Elvan

U

@O0

weasure[cursor) (FILE | misc [cono-Go| mATH )

X-Y MENU __MENU

CPHASE

SETUP |DISPLAY)(COPY | IMAGE SAVE )O—( SHIFT

SEARCH O—TRIG’'D
o ENHANCED)
vsDIvV
o ACTION _DELAY
((wooe | posmon)
°

m]
RESET SELECT,
START/STOP

.

Aca

e
®

Operating Procedure

Explanation

1. Turn the TIME/DIV knob to set the desired T/div.

Note

+ Turning the TIME/DIV knob while acquisition is stopped displays the new T/div value in

parentheses on the upper right of the screen. The new setting will come into effect the next

time the acquisition is started.

+  When repetieive sampling mode is OFF (see section 7.6), the maximum sampling rate is 200
MS/s (or 100 MS/s when the high-resolution mode is ON).

+ Even when the repetitive sampling is turned OFF, there are cases in which the mode

automatically changes to the repetitive sampling mode when the T/div is changed. For the
relationship between the T/div setting and the sample rate, see Appendix 1, “Relationship
between the Time Axis Setting, Sample Rate, and Record length.”

The T/div setting is made by setting the time per division on the screen grid.

Setting Range

For a record length of 1 kWord:

For a record length of 10 kWord:

For a record length of 100 k, 1 M, or 10 MWord:

(10 MWord for 1640L only)

For a record length of 32 MWord on the DL1640L:

(or 2 ns/div—800 s/div when in high resolution mode)
For a record length of 8 MWord on the DL1620/DL1640:
For a record length of 4 MWord on the DL1640L:

T/div and Sampling Mode

2 ns/div—=5 s/div
2 ns/div—50 s/div
2 ns/div—500 s/div

2 ns/div—640 s/div

2 ns/div—800 s/div
2 ns/div—800 s/div

Use of repetitive sampling mode lets you get the sample rate of 200 MS/s and above (or

100 MS/s and above if the high-resolution mode is ON). But note that the allowable
time-scale settings vary according to record length. For details, see Appendix 1.

IM 701610-01E

SOXY |BIJUOZIIOH pue |edIdA



5.12 Setting T/div

T/div and Roll Mode

When acquisition count is infinite, acquisition mode is not average, or the trigger mode is
auto, auto level, or single, roll mode display is enabled at the following T/div settings.

Model Record Length T/div

DL1620/ 1 kwords 50 ms/div to 5 s/div

DL1640 10 kwords 50 ms/div to 50 s/div
100 kwords to 1 Mwords 50 ms/div to 500 s/div
8 Mwords 200 ms/div to 800 s/div

DL1640L 1 kwords 50 ms/div to 5 s/div
10 kwords 50 ms/div to 50 s/div
100 kwords to 1 Mwords 50 ms/div to 500 s/div
4 Mwords 100 ms/div to 800 s/div
10 Mwords 500 ms/div to 500 s/div
32 Mwords 1 s/div to 640 s/div(500 ms/div to 800 s/div)

Ranges in parentheses () take effect in high resolution mode.
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Chapter 6 Triggering

6.1 Setting the Trigger Mode

Relevant Keys

<For a description of this function, see page 1-11>

=0/ \¥4efe!

IVEAsunE]amo@ (re | misc Jeonocd matH)
MENU  MENU LPHASE ACG STHRE$TOP
(o o) oot swe)o— ()
H O0—TRIG'D

a o |
SIMPLE | ENHANCED)Y

vsDIv TIME /DIV

o510 le@=

@5
3

66@99

e

N

Operating Procedure

Explanation

1.  Press MODE.
2. Press the soft key corresponding to the desired mode to set the trigger mode.

HODE

@ACY Count
Auto puto Level | Normal Single Single(N)
Infinite

3.  Turn the jog shuttle to set the number of times to acquire the waveform.

MODE,

[@Single(N)
auto  fputo Level | Normal single Finyle(m Count
2

Auto Mode

If the trigger condition is met within the 100-ms timeout period, the waveform is updated
on each trigger occurrence. [f 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.

Auto Level Mode

If a trigger occurs within the timeout period, the waveform is displayed in the same
fashion as in the auto mode. If a trigger does not occur within the timeout period, the
center value of the amplitude of the trigger source is detected, the trigger level is
automatically changed to the center value, and the trigger is generated to update the
displayed waveform. The auto-level mode is valid only if the trigger is a simple trigger
and the trigger source is CH1 to CH4 (or CH1 to CH2 for the DL1620). For all other
cases, the operation is the same as the 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 will not be
updated if no trigger is caused. Therefore, to check the waveform or ground level when
no trigger is detected, use auto mode.
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6.1 Setting 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 mode 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

The display is updated according to the number of times specified when the trigger
conditions are met and the waveform acquisition stops. This mode is used when
acquiring a waveform using the sequential store function. If the repetitive mode turn ON,
this mode is automatically changed to single mode.

Note

The trigger mode setting applies to both simple and enhanced triggers.
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6.2 Setting the Trigger Delay

Relevant Keys

<For a description of this function, see page 1-13>

SNAL HELP

\vAele

CLEAR

TRACE
=0/
weasure]cursor) (FILE | misc [Gomocd| math )
XY MENU ___MENU o &

(serup JoisLav)(copy] mace save)o-§
v

o
o
o
o

Operating Procedure

Explanation

1. Press SHIFT to set the keys in the shifted condition.
Functions marked in purple on the panel become active.

2. Press POSITION.

3.  Units, ms, us, ns, and ps are displayed on the screen. Press the soft key
corresponding to the desired unit.
Turn the jog shuttle to set the trigger delay. You can move between the digits
using the arrow keys. Pressing RESET resets delay to 0 s.

DELAY,

EEESE RSN GRS GRS & Delay

] 2] <] <] 0.00us|

You can set the trigger delay by pressing the Delay soft key and turning the jog
shuttle.

Although the display usually shows the waveform before and after the trigger point, using
the delay function, it is possible to display the acquired waveform after a fixed time
period elapses.

Setting Range for Trigger Delay

0 to 4 s (Resolution is 1 + sample rate)

J(Trigger Position)

Delay Time

I T

Trigger Point

Points for Attention

» When T/div is changed, the trigger delay remains unchanged. However, its position in
relation to the overall record length changes.

» If the timebase is provided by an external clock, the trigger delay is fixed at Os (no
delay).
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6.3 Setting the Trigger Position

Relevant Keys

<For a description of this function, see page 1-13>

CLEAR
TRACE

=0/

ENAR HELP

&00

FILE | misc Jeono-Go| MATH

SELECT

MENU _MENU

“PHASE

SETUP |DISPLAY) (COPY|| MAGE SAVE o—(sHiFT)

{
SEARCH O—TRIG'D y

ZED) 2 o
o ENHANCED)

vsDIV TIME DIV \:
=] @ ACTIO| ELA)

POSITION

g - ~ W

=]
) W RESET
ACQ | START/STOP

=)
\C

T\

Operating Procedure
1.
2.

Press POSITION.

Turn the jog shuttle to set the trigger position.

You can use the arrow keys to move between the digits.
If you wish to select 10%, 50%, or 90%, you can press the corresponding soft key.

POSTTION,

set to
10

@Position
50.0%

set
50

to Set to

902

In addition, pressing RESET, resets the position to 50%.

Explanation
Trigger Positon

The trigger position is the waveform position that results when the trigger delay is added
to the trigger point. If the trigger delay is 0 s, therefore, the trigger position is equivalent
to the trigger point. You can select the location of the trigger position on the screen.

J (Trigger Position)

Delay Time

[

iy

Trigger Point

Setting Range for Trigger Position
0 to 100% of record length, in 1% steps

Position Marker

A position marker (marker) appears above the bar at the top of the screen. The marker
indicates the trigger position with respect to the total record length.
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6.3 Setting the Trigger Position

When Setting the Trigger Position
+ If you change the trigger position while waveform acquisition is suspended, the new

setting will not become effective until acquisition is resumed 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

during roll-mode display).
»  When you change the T/div setting, the time axis setting is rescaled with respect to

the trigger position.
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6.4 Setting the Hold Off Time

<For a description of this function, see page 1-12>

Relevant Keys

ENAR HELP

=0, 00

(MEAsunE[wnsorD FILE | misc [cono-Go| MaTH) RESET SELECT
VENU MENU TpHASE ( ACQ | START/STOP
SETUP DISPLAV (copy| mace save)o—
nﬁiﬂm
SEARCH O0—TRIG'D /

v/oIv TIME DIV N
O O eraN Ay /
< W

é@é@
@

=)
\Q

W* /

T\

Operating Procedure

During Simple Trigger
1. Press SIMPLE.

2.  If the jog shuttle control is not set to Hold Off, press the Hold Off soft key.

STHPLE,

Source @ Level Slope Coupling [HF Reject Hysteresis JsHold Off
sy
CH1 o000 UIF] ¥ fi ac |pF oN |H = 0.08
|

3.  Turn the jog shuttle to set the hold off period.

You can use the arrow keys to move between the digits. In addition, pressing

RESET, resets the value to 0.08 us (0.08 ps.)

STHPLE,

Source @ Level Slope Coupling [ HF Reject Husteresis |@Hold Off
(us)
CH1 o000 VA * i w|pm o || = 0.08
|

During Enhanced Trigger
1.  Press ENHANCED.

2.  If the jog shuttle control is not set to Hold Off, press the Hold Off soft key.

Type [ [ @ Count ool OFF
Fet Pattern Levels (u3)|
A => B(N) Coupling 1 9.05

3.  Turn the jog shuttle to set the hold off period.

You can use the arrow keys to move between the digits. In addition, pressing

RESET, resets the value to 0.08 us (0.08 ps.)

STHPLE

Tupe S S E  Count @Hoid OfF
et Pattern Levels (u3)

A —> B(N) Coupling 1 0.08
|

Note

The hold off time setting applies to simple trigger and enhanced trigger.
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6.4 Setting the Hold Off Time

Explanation

This function prevents a trigger from being activated for a specified time, even if the
trigger conditions are met during this time. The following two methods can be used to
prevent the trigger. This is useful when you wish to activate the trigger in sync with a
signal that is periodic as shown in the figure below.

| Repetitive Period (T) |
Trigger Level \ ‘

N

Input Signal - - - - --{------1

Trigger Source
Signal

Trigger Signal during Hold Off Period (t) (When Trigger Slope is Set to Rise)

Hold Off Time Setting Range
80 ns to 10 s (default: 80 ns).
The setting resolution is 20 ns.

Points for Attention

» Updating of the waveform may be slow in repetitive sampling mode. In this case set
the hold off time to a smaller value.

» If holdoff time is set to 100 ms or above, the trigger mode should be set to normal.

» When used with the A—B(N) or A Delay B trigger, the holdoff time operates with
respect to condition A only.
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6.5 Setting the Edge Trigger (SIMPLE)

Relevant Keys

<For a description of this function, see page 1-8>

§

CE

(MEAsunE[wnsorD FILE | misc [cono-Go| MaTH)

MENU __MENU LF’HASE

SETUP DISPLAV (copy|mace save)o—(sHIFT)

FORIZONTAL )
SEARCH
"D ) [ G
o(=2)
vsDIV TIME/DII/
4CD)
o

AcQ

O0—TRIG'D

TION DELAY.

START/STOP

@

@%”6"

RESET SELECT

O

=)
\C

T\

W

4

Operating Procedure
Setting the Trigger Source

1. Press SIMPLE.
2.  Press the Source soft key to display the trigger source menu.
STHPLE,
Source @ Level Slope Coupling [HF Reject Hysteresis JsHold Off
CH1 | o000 [F] + fi|P9 acl@ EIN|E zl t;l.lgél
3.

Press the soft key corresponding to the channel to be set as the trigger source.

(Ch3 and CH4 are not displayed on the DL1620.)

CH1 CHZ CH3 Ch4

Ext

STAPLE ]

Line Hold Off
(us)
0.08

= .

Setting the Trigger Level
4.

Level Slope

1+

Coupling

9.000 U

Source @
CH1

If the jog shuttle control is not set to Level, press the Level soft key.

ac |pF oN |H =

STHPLE,
HF Reject Hysteresis |gHold Off
sy
B.BEI

5.

Turn the jog shuttle to set the trigger level.

You can use the arrow keys to move between the digits. In addition, pressing
RESET resets the trigger level to the current offset voltage value.

Note

The trigger level setting applies to simple trigger and enhanced trigger.

Setting the Trigger Slope
6.

Setting the Trigger Coupling
7.

Note

Press the Slope soft key to select £, 1, or 1.

Press the Coupling soft key to select DC or AC.

The trigger coupling setting applies to simple trigger and enhanced trigger.
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6.5 Setting the Edge Trigger (SIMPLE)

Explanation

Setting the HF Rejection ON or OFF
8.  Press the HF Reject soft key to the desired frequency to set HF rejection ON or
OFF.

STHPLE,

Source [ Level Slope Coupling [HF Reject Hysteresis gHold Off
ws)
CH1 e.000 U[F] ¥ fi ac o |HE = 0.08
|

Setting the Hysteresis
9.  Press the Hysteresis soft key to select A~ or 7.

Setting the Hold Off
10. Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off
Time.”

An edge trigger is generated when the trigger source signal crosses a specified level.

Selecting the Trigger Source

Select from the following list of choices.

* CH1 to CH4 (or CH1 to CH2 for the DL1620)

» Ext (EXT TRIG IN terminal on the rear panel (or EXT. terminal on the front panel of
the DL1620), see section 6.6, “Setting the External Trigger (SIMPLE)”)

» Line (power signal, see section 6.7, “Generating Trigger on the Power Signal
(SIMPLE)”)

Setting the Trigger Level
Range: 8 div within the screen
Resolution:  0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.
You can also reset the trigger level to the current offset voltage with one key operation.

Setting the Trigger Slope

Select the trigger activation method relative to changes in trigger source level 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 Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC: Uses the trigger source signal as the trigger signal.

Setting the HF Rejection
Set ON when you wish to use a signal source obtained by removing the high-frequency
components from the trigger signal as the trigger source.
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6.5 Setting the Edge Trigger (SIMPLE)

Setting the Hysteresis

Sets a width to the trigger level so that the trigger is not activated by small changes in
the trigger signal.

A+ Approx. 0.3 div* of hysteresis around the trigger level.

7 : Approx. 1 div* of hysteresis around the trigger level.
*: The values above are estimated values. They are not strictly guaranteed.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”
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6.6 Setting the External Trigger (SIMPLE)

Relevant Keys

SNAL HELP

CLEAR

TRACE
(=C¢"

wieasure| cursor) (FiLE | misc [cono-ad| matH
l ) ( MENul MENllJ OI LPHA?E @W
(serwp lDlSPLAV (copy| mace save)o—(sHiFT)
— m

SEARCH DfTRIG )

2% TIME /DIV

O

6@99

e
@,

Operating Procedure

Setting the Trigger Source
1. Press SIMPLE.
2. Pressing the Source soft key to display the trigger source menu.

STHPLE,

Source @ Level Slope Coupling [HF Reject Hysteresis JsHold Off
ws)
CH1 e.000 U[F] ¥ fi ac o |HE = 0.08
|

3.  Press the Ext soft key. (Ch3 and CH4 are not displayed on the DL1620.)

SIMPLE
CH1 CH2 CH3 CH4 Ext Line Hold Off
(us)
0.068

Setting the Trigger Level
4. If the jog shuttle control is not set to Level, press the Level soft key.

STHPLE,
Source @ Level Siope Probe [SHold Off
(us)|
Ext 0.006 U E T ft 16:1 .08

|
L On the DL1620, the Range
soft key is displayed in this box.

5. Turn the jog shuttle to set the trigger level.
You can use the arrow keys to move between the digits. In addition, pressing
RESET, sets the trigger level to 0 V.

Setting the Trigger Slope
6.  Press the Slope soft key to select £, 1, or f1.

Setting the probe attenuation
7.  Press the Probe soft key to select 1 : 1 0or 10 : 1.

Setting the Range (DL1620 only)
8.  Press the Range soft key to select the range.

+1 Vorx10 V (when Probe is set to 1:1), or £10 V or £100 V (when Probe is set to

10:1)

IM 701610-01E

Buiiabbii ] =



6.6 Setting the External Trigger (SIMPLE)

Explanation

Setting the Hold Off
9.  Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off
Time.”

The external signal that is input through the EXT TRIG IN terminal on the rear panel of
this instrument can be used to generate triggers.

Note

For details related to the specifications of the EXT TRIG IN terminal, see section 12.1.

Selecting the Trigger Source
Select Ext.

Setting the Trigger Level
Range: +2 V (for the DL1640/DL1640L)
+1 V (for the DL1620 with the +1 V range selected)
+10 V (for the DL1620 with the £10 V range selected)
Resolution: 5 mV (for the DL1640/DL1640L)
5 mV (for the DL1620 with the £1 V range selected)
50 mV (for the DL1620 with the +10 V range selected)

Setting the Trigger Slope

Select the trigger activation method relative to changes in trigger source level 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

When applying a trigger input signal to the EXT TRIG IN terminal (or EXT. terminal on
the front panel of the DL1620) via a probe, select an attenuation that matches the probe
attenuation.

1:1,10:1

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”
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6.7 Generating Triggers on the Power Signal

(SIMPLE)

Relevant Keys

SNAL HELP

=0/

Wi

/

weasure]|cursor) (FILE | misc [Gomocd| math )
X-Y_ MENU _MENU “PHASE

(seTup [oispLay)(copy | mace save)o—(sHIFT)

FORIZONTAL )
.m SEARCH
:
o(=2)
vsDIV TIME DIV
HCD)
59

START/STOP

TRIG'D
o

e
®

Operating Procedure
Setting the Trigger Source
1.  Press SIMPLE.

2.  Pressing the Source soft key displays the trigger source menu.

Slope Coupling

Source @ Level
CH1 0.000 U[F] T f1

STHPLE
HF Reject Husteresis |EHold Off
(us)
L] .Gﬁl

o lpm v |m =

3.  Press the Line soft key. (Ch3 and CH4 are not displayed on the DL1620.)

CH1 CHZ CH3 CH4

Ext

STHPLE,
Line Hold Off
ws)
0.08
1 I

Setting the Hold Off

4.  Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off

Time.”

STHPLE,

Source

Line

[Hold OFF
ws)

Explanation

Triggers can be generated on the rising edge of the power signal that is being supplied
to the instrument. Waveforms can be observed in sync with 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 701610-01E

6-13

Buiiabbii ] =



6.8 Setting the A—>B(N) Trigger (ENHANCED)

Relevant Keys

<For a description of this function, see page 1-8>

CLEAR
C C)E/

SEARCH
o o
Sim

v/DIv TIME/DIV

Ol O

80068

ACTION

O
FILE | misc [cono-Go| MaTH) C reser SELECT
% TN MEA TprasE ( Aca | sTART/STOP /

SETUP |DisPLAY)(CoPY [ mAGE savE)o—(SHIFT )

O—TRIG'D

ENHANCED,

AV A /
] )

SNAR HELP

&00

O

'\

=)
\!I

T\

1

Operating Procedure

Setting the Trigger Type
1. Press ENHANCED.

2. Pressing the Type soft key to display the trigger type menu.

ENHANCED,

Type [~ [~ [© Count
Fet Pattern Level~
A —> BIN) Coupling 1

[@Ho1d OFF
ws)
0.08

3.  Press the A—>B(N) soft key.

Pattern Uidth OR

"F - E(N)l A Delay B

NHANCET),
v Hold Off
(us)
0.08

Setting the Status and Condition for Conditions A and B
4.  Pressing the Set Pattern soft key displays a menu used to set the status and
condition for conditions A and B. (On the DL1620, settings for CH3 and CH4 are

not displayed.)

Set Pattern,

O e s |
SN -
o8 [F_1T ¥
T o s |

Condition

ENHANCED,

Type

o o
et pattern Level/

[ Count
Coupling 1

A —> B(N)

[EHold OFF
s)
0.08

|

5. Set condition A. Turn the jog shuttle to move the cursor to the channel to which the

status of condition A will be set.

© © N o

Press SELECT to select H, L, or X.

Turn the jog shuttle to move the cursor to the Condition position of condition A.
Press SELECT to select Enter or Exit.

In a similar fashion, set condition B.
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6.8 Setting the A—B(N) Trigger (ENHANCED)

Setting the Level
10. Pressing the Level/Coupling soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.

Level/Coupling,

Level Hys  Coupling HF Rej
CH1 [ 0.0 U] | Y [_orF_]
CHZ [ eov] | Y __OoFF_]
CH3 [ [N | | Y _OoFF_]
CH4 [ [ | | Y [__OFF l

The Level setting for each
— channel can be input directly
Imt o using a USB keyboard. ([&)

1

ws)
0.08
|

Type [ 7N
et Patter Level/
A -> BW) Coupl ing

11.  Turn the jog shuttle to move the cursor to the channel on which the level is to be
set.

12. Press SELECT to display the level setting menu.

13. Turn the jog shuttle to set the level.
You can use the arrow keys to move between the digits. In addition, pressing
RESET sets the trigger level to 0 V.

Setting the Hysteresis

14. Turn the jog shuttle to move the cursor to the channel on which hysteresis is to be
set.

15.  Press SELECT to select A% or A7

Setting the Trigger Coupling

16. Turn the jog shuttle to move the cursor to the channel on which the coupling is to
be set.

17. Press SELECT to select DC or AC.

Setting the HF Rejection

18. Turn the jog shuttle to move the cursor to the channel on which the HF rejection
(HF Rej) is to be set.

19. Press SELECT to select ON or OFF.

Setting the Number of Times Condition B is to be Met
20. If the jog shuttle control is not set to Count, press the Count soft key.

ENHANCED

Type [« S @ Count foHold OFF
bet pattern Level, ws)
A -> BON) Ccoupling 1 e.aa‘

21. Turn the jog shuttle to set the count.
You can use the arrow keys to move between the digits. Pressing RESET resets
the value to 1.

Setting the Hold Off
22. Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off
Time.”

Note

+ The status setting of conditions A and B applies to A -> B(N) trigger and A Delay B trigger.
« The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.
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6.8 Setting the A—B(N) Trigger (ENHANCED)

Explanation

This function activates a trigger on the nth time condition B becomes true after condition
A becomes true.
Setting Conditions A and B
e Channel Status
Select the status of the channel from the following three choices.
H: Above the specified trigger level
L: Below the specified trigger level
X: Don't care

¢ Condition
Select from the following two conditions.
Enter: Trigger is activated when all channels meet the specified status.
Exit:  Trigger is activated when at least one channel no longer meets the specified
status.

The Number of Times Pattern B is to be Met
1 to 108 times

Setting the Trigger Level
Range: 8 div within the screen
Resolution:  0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the Hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
A4:  Approximately 0.3 div* of hysteresis around the trigger level.

7 : Approximately 1 div* of hysteresis around the trigger level.
*: The values above are estimated values. They are not strictly guaranteed.

Setting the Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC: Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF Rejection
Select ON when you wish to use a signal source obtained by removing the high-
frequency components from the trigger signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Note

If you wish to use only one pattern condition to activate the trigger, use the pattern trigger. If
the status for condition A and condition B are set to Xs (Don’t care), the trigger will not be
activated.
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6.9 Setting the A Delay B Trigger (ENHANCED)

<For a description of this function, see page 1-9>

Relevant Keys

CLEAR
TRACE
=0/
IVEAsunE]amo@ (re | misc Jeonocd matH)
MENU ___MENU

(S —) )

TIME 7DIV

O

— “

O—TRIGD -

Lp;.,As;:- Aca START/STOP —
(serup lDlSPLAV IMAGE SAVE wa

Operating Procedure

Setting the Trigger Type
1. Press ENHANCED.

2. Pressing the Type soft key to display the trigger type menu.

Type [~ [~ [ Count
fet Pattern Levelr
A —> BIN) Coupling 1

[@Hold OFF
(u8)|
0.08

3.  Press the A Delay B soft key.

" A > BN F Delay B| Pattern Uidth OR v

NHANCED),
Hold Off
ws)

Setting the Status and Condition for Conditions A and B
4.  Pressing the Set Pattern soft key displays a menu used to set the status and
condition for conditions A and B. (On the DL1620, settings for CH3 and CH4 are

not displayed.)

Set Pattern,

R |
N -
o8 [ X
oM XL X

Condition

Type [ [ [E0e [ay (S |
Bet Pattern Levels
A Delay B Coupling 9.00

ERHANCED,

[oHo1d OFF
ws)
u.eﬁ

5. Set condition A. Turn the jog shuttle to move the cursor to the channel to which the

status of condition A will be set.
Press SELECT to select H, L, or X.

Press SELECT to select Enter or Exit.
In a similar fashion, set condition B.

© ©® N o

Turn the jog shuttle to move the cursor to the Condition position of condition A.
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6.9 Setting the A Delay B Trigger (ENHANCED)

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection

10. Pressing the Level/Coupling soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection. (On the DL1620, settings for CH3 and CH4

are not displayed.)
The setting also applies to A—>B(N) trigger. See section 6.8.

Level Coupiing.

Level

Hys Coupling HF Rej

cH1 [

5.0 UL [_oc__ I _oFF_]

chz [

6.0 U] T _oc__ [ orF ]

oH3 [

6.0 U] | I | [O 1) |

CHa [

6.0 UL [_oc__ I oFF_]

IANCED

Tupe

A Delay B

[ [
Fet Pattern Levels

Coupling

[EDe Lay (us)]
0.003

[EHo1d OFF
s)

0.08
|

Setting the Delay Time
11. If the jog shuttle control is not set to Delay, press the Delay soft key.

Type

A Delay B

o o
et pattern Level/

Coupling

[@Delay (us)]
0.00Y

ENHANCED,
[EHold OFF
s)

0.08
|

12.  Turn the jog shuttle to set the delay time.
You can use the arrow keys to move between the digits. Pressing RESET resets
the value to 0.005 ps.

Setting the Hold Off
13. Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off

Time.”

Note

The Level setting for each
channel can be input directly
using a USB keyboard. (@)

+ The status setting of condition A and B applies to A -> B(N) trigger and A Delay B trigger.
« The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.
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6.9 Setting the A Delay B Trigger (ENHANCED)

Explanation

This function activates a trigger the first time condition B becomes true after condition A
becomes true and the specified time elapses.
Setting Conditions A and B
e Channel Status
Select the status of the channel from the following three choices.
H: Above the specified trigger level
L: Below the specified trigger level
X: Don't care

e Condition
Enter: Trigger is activated when all channels meet the specified status.
Exit:  Trigger is activated when at least one channel no longer meets the specified
status.

Delay Time
5 ns to 5 s (resolution: 5 ns)

Setting the Trigger Level
Range: 8 div within the screen
Resolution: 0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the Hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
AL Approximately 0.3 div* of hysteresis around the trigger level.

7 : Approximately 1 div* of hysteresis around the trigger level.
*: The values above are estimated values. They are not strictly guaranteed.

Setting the Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC: Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF Rejection
Select ON when you wish to use a signal source obtained by removing the high-
frequency components from the trigger signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Note

If you wish to use only one pattern condition to activate the trigger, use the pattern trigger. If
the status for condition A and condition B are set to Xs (Don’t care), the trigger will not be
activated.
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6.10 Setting the Pattern Trigger (ENHANCED)

<For a description of this function, see page 1-9>
Relevant Keys

CLEAR \SNAP
?55/ N () L

O

measure|cursor) (FILE | misc MATH [ {

@ | x-y) MENUl MEM]‘aawoao] LpHA5>E START/STOP ‘\FIESET/ SELEC?’
SETUP |DIsPLAY)(CoPY| MAGE SAVE)o—(SHIFT /

SEARCH O—TRIG'D |
o €
SIMPLI || ENHANCED

vsDIv TIME /DIV N

ACTION _ Y~ —
(ooe  rosmon)

1

a o o =]

BHBEE
O

e
®

Operating Procedure
Setting the Trigger Type
1. Press ENHANCED.
2.  Pressing the Type soft key displays the trigger type menu.

ENHANCED,

Type [« S 6 Count [gHold OFF
bet pattern Level, ws)
A -> BN Ccoupling 1 e.aa‘

3.  Press the Pattern soft key.

NHANCED
A -> B(N) | A Delay B || Pattern Width OR v Hold Off
(us)
0.068
1 |

Setting the Status and Condition
4.  Pressing the Set Pattern soft key displays a menu used to set the status and
condition. (CH3 and CH4 are not displayed on the DL1620.)

Set Patiern,

Clock CH

O
oz X
o8 [
o X
Condition
ENHANCED,
Type [ [ [GHold OFF
pet Pattern Levels sy
Pattern Coupling 0.08
|
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6.10 Setting the Pattern Trigger (ENHANCED)

When Activating the Trigger Only on the Status Pattern

5.
6.
7.

10.
11.

Turn the jog shuttle to move the cursor to Clock CH.

Pressing SELECT displays the clock channel setting menu.

Turn the jog shuttle to select None. (CH3 and CH4 are not displayed on the
DL1620.)

St Patier

Clock CH [gp+Select]

Condition

ENHANCED

Type [~ 4 [GHo1d OFF
pet Pattern Level/ ws)

Pattern Coupling 0.08
J

Press ESC and turn the jog shuttle to move the cursor to the channel on which the
status is to be set.

Press SELECT to select H, L, X.

Turn the jog shuttle to move the cursor to Condition.

Press SELECT to select Enter or Exit.

Go to step 14.

When Activating the Trigger in Sync with the Clock Channel

© N oo

9.

10.
11.
12.
13.

Turn the jog shuttle to move the cursor to Clock CH.

Pressing SELECT displays the clock channel setting menu.

Turn the jog shuttle to set the clock channel.

Press ESC and turn the jog shuttle to move the cursor to the channel that was set
as the clock channel.

Press SELECT to select f or 1.

Turn the jog shuttle to move the cursor to the channel to which the status to be set.
Press SELECT to select H, L, or X.

Turn the jog shuttle to move the cursor to Condition.

Press SELECT to select True or False.

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection of the Clock CH

14.

Pressing the Level/Coupling soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection. (On the DL1620, settings for CH3 and CH4
are not displayed.)

The setting also applies to the A—B(N) trigger. See section 6.8.

Level Coupling,

Level Hys Coupling HF Rej
ch1 [ 9ev] _~ [ oc_ | orF ]
cHz [ GVl ~ | Tc__ ] OFF_]
o3 [ gou] & | uc__ | orF_]
cha [ eev] ~ | Tc__J OorF_]

The Level setting for each

channel can be input directly

Eorot]  using a USB keyboard. (@)
0.08

Type [ [«
et Pattern Level,
Pattern Coupling

Setting the Hold Off

15.

Note

Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off
Time.”

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.

IM 701610-01E
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6.10 Setting the Pattern Trigger (ENHANCED)

Explanation

This function activates the trigger when all conditions set to multiple trigger sources
become true or when all conditions become false.
Setting the Trigger Source and Trigger Status
Set the trigger status of the trigger source from the following three choices.
H: The trigger source level is greater than or equal to the trigger level.
L: The trigger source level is less than or equal to the trigger level.
X: Do not set as a trigger source.

Selecting the Clock Channel: Clock CH
+ Select None if the trigger is not to be activated in sync with the signal.
+ Select the clock channel from CH1 to CH4 (or CH1 to CH2 for the DL1620) if the
trigger is to be activated in sync with the signal.
+ Select the trigger slope from the following.
£ Rising
1: Falling

Selecting the Trigger Condition

e When Activating the Trigger Only on the Status Pattern
Select the trigger condition from the following list of choices.
Enter: Trigger is activated when the specified combination (pattern) is met.
Exit:  Trigger is activated when the specified pattern is no longer met.

CH1 Input__| | |  CH1:H CH2: L
! CH3*: X CH4*: X
CHzimput | [ Condition: Enter
Pattern not Matched»:«Pattern Matched * The DL1620 is not equipped with

channels 3 and 4
Trigger Condition Met

¢ When Activating the Trigger in Sync with the Clock Channel
Set the trigger condition from the following list of choices.
True: Trigger is activated on the rising or falling edge of the clock channel while the
status pattern is being matched.
False: Trigger is activated on the rising or falling edge of the clock channel while the
status pattern match condition is not satisfied.

I Pattern not
Pattern | Matched 'Pattern
Matched

|
Pattern not | channels 3 and 4

CH1 Input ! . | CH1:H CH2:L
CH2 Input M CH4*: X  CH3*: Clock CH
i 1 i | Condition: True
| | | |
| | | |
CH3* Input _ L ﬂ ! f L | * The DL1620 is not equipped with
Matched —~~= Matched =< > ~

Trigger éondition Met

Setting the Trigger Level
Range: 8 div within the screen
Resolution: 0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the Hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
A4:  Approximately 0.3 div* of hysteresis around the trigger level.

7 : Approximately 1 div* of hysteresis around the trigger level.
*: The values above are estimated values. They are not strictly guaranteed.
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6.10 Setting the Pattern Trigger (ENHANCED)

Setting the Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC: Uses the trigger source signal as the trigger signal.

Turning the HF Rejection ON/OFF
Select ON when you wish to use a signal source obtained by removing the high-
frequency components from the trigger signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Precautions to be Taken when Setting the Pattern Trigger

»  When the trigger type setting is changed, the pattern trigger setting is no longer valid.
However, if the pattern trigger is selected again, the previous settings are enabled.

« Even if the trigger mode is set to auto level mode, the operation will be in auto mode.

» Set the trigger status on all trigger sources. If the channel selected is a clock channel,
select the trigger slope.

« When activating the trigger in sync with the clock signal, specify at least 1 ns for the
pattern to setup and at least 1 ns for the hold time.

IM 701610-01E
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6.11 Setting the Width (Pulse<T, Pulse>T, T1<PLS<T2,

T1<PLS<T2, Time Out) Trigger (ENHANCED)

Relevant Keys

<For a description of this function, see page 1-9>

gnae HELP

CLEAR
mA()CE

(MEAsunE[wnso@ FILE | misc [aono-Go| MaTH)

MENU MENU

SETUP DISPLAV mAGE SAVE)D—(SHIFT )

v/DIv

O

é@é@

nﬁiﬂm

LF’HASE

HOHIZONTAL )

TIME/DIV

O | &=

RESET SELECT
ACQ | START/STOP
T—TRIG'D & / O
o |
SIMH ENHANCED, /
A
ACTION N /

\4¢

=)
\!D

T\

W* /

Operating Procedure
Setting the Trigger Type

1. Press ENHANCED.

2. Pressing the Type soft key displays the trigger type menu.

ENHANCED,

Type

A —> B(N)

o
et Patter

[a [ Count
Level/
Coupling 1

fHold OFF
(us)

0.08

|

3.  Press the Width soft key.

Pattern

IE,

OR

NHANCET,
v Hold Off
s)

0.08

"ﬂ —> B(N) | A Delay B

Setting the Width Type
4.  Pressing the Width Type soft key displays a menu used to select the width type.

Type idth Type

Width Pulse<T

o
et Patter

’S ETIne (us)
Level/
Ccoupling .01

ENHANCED,
Windouw @Hold Off
sy
- ON 0. BE

5. Press the soft key corresponding to the desired type from Pulse>T, Pulse<T,
T1<PLS<T2, T1<PLS<T2, or Time Out.

Tupe I Pulse<T | Pulse>T
Width

T1<PLS<TZ

TI<PLS<TZ

NHANCED,
Time Out PFHold OFF
(us)
0.08
1 |

Setting the Window
6. Press the Window soft key to select either ON or OFF.
When the Window is turned OFF, a trigger is activated on the time period over
which the parallel pattern of the channel state (H, L, and X) is met or not met.
When the Window is turned ON, a trigger is activated on the time period over which
the parallel pattern of the window condition of each channel is met or not met.

Type idth Type

Width Pulse<T

o
et Patter

’S ETIne (us)
Level/
Ccoupling 0.0074

ENHANCED,
Windouw @Hold Off
sy
OFF [} .Bﬂl
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6.11 Setting the Width (Pulse<T, Pulse>T, T1<PLS<T2, T1<PLS<T2, Time Out) Trigger (ENHANCED)

Setting the Conditions of Each Channel
7.  Press the Set Pattern soft key to display the trigger setting menu. (CH3 and CH4
are not displayed on the DL1620.)

Set Patiern,

CH1 E
oz [ X_]
i3 [ X_]
CH4 E
Condition

ENHANCED,

Tupe idth Type [« r [ETine(us) | Window |gHold OFF
bet pattern Level, ws)
uidth Pulse<T Ccoupling 0.0075 PFF]  ON B.BEI

8.  Turn the jog shuttle to move the cursor to the channel to be set.

9. Press SELECT to select H, L, X (when the Window is ON, IN, OUT, or X).
10. Turn the jog shuttle to move the cursor to Condition.

11. Press SELECT to select True or False.

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection

12. Pressing the Level/Coupling soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection. (On the DL1620, settings for CH3 and CH4
are not displayed.)

Level Coupling,

Level Hys Coupling HF Rej
cH1L [ 9.000 U] T 1c_ 1 orr_]
CHz [ 0.000 U] [ oc__ 1 orr_]
cH3 [ 0.000 U] [ oc__ 1 orr_]
CHa [ 0.000 U] [ c__ 1 orr_]

The Level setting for each
channel can be input directly
Type pidth Type

Tine (us) Uindouw Hold Off H
S‘Et Patter ‘LEUEI/ (= ! [ (us) USIng a USB keyboard' (E)
Width Pulse<T Coupling 0.007Yy DFF| ON .08

The setting also applies to A—B(N) trigger. See section 6.8.

When the Window is ON, set the window position, width, trigger coupling, and HF
rejection. The settings are the same as the window trigger. See section 6.13,
“Setting the Window Trigger.”

Note

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.
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6.11 Setting the Width (Pulse<T, Pulse>T, T1<PLS<T2, T1<PLS<T2, Time Out) Trigger (ENHANCED)

Setting the Determination Time
13. If the jog shuttle control is not set to Time press the Time soft key.

ENHANCED,

Tupe Tdth Type [« S Tine(uS) | Window |[fHold OFF
bet pattern Level, ws)
Uidth PulsecT Ccoupling 0.0074 oN B.BEI

If the Width Type is T1 < PLS < T2 or T1 < PLS <T2, press the Time1/Time2 soft

key.
ENHANCED
Type Tdth Tupe [~ S RTinel(us)| Window |Hold OFF
et Pattern Levels 9.00. (u3)
Width T1<PL3<TZ Coupling [ETimeZ (us)| ON 0.08
0.60, |

14. Turn the jog shuttle to set the determination time.
You can use the arrow keys to move between the digits. Pressing RESET resets
the pulse width to 0.005 us or 0.0075 ps (Time2 is reset to 0.01 us).

Setting the Hold Off
15. Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off
Time.”
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6.11 Setting the Width (Pulse<T, Pulse>T, T1<PLS<T2, T1<PLS<T2, Time Out) Trigger (ENHANCED)

Explanation

Pulse > T:  When the time during which the status pattern is met is longer than the
specified determination time, the trigger is activated when the condition
changes.

Pulse < T: ~ When the time during which the status pattern is met is shorter than the
specified determination time, the trigger is activated.

T1<PLS<T2: When the time during which the status pattern is met is between the two
specified determination time, the trigger is activated.

T1<PLS<T2: When the time during which the status pattern is met is not between the
two specified determination time, the trigger is activated.

Time Out: The trigger is activated when the time during which the status pattern is
met becomes longer than the specified determination time.

The point at which the trigger is activated differs between Pulse > T and Time Out as

indicated in the figure below.

40015
200ns, >/ <100 ns S0 >/ <100 ns
CH1 ﬂ A CH1 j_ ¥ A
Trigger Trigger
When Pulse>T, CH1 = H, and Time = 400 ns When Pulse Time Out, CH1 = H, and Time = 400 ns

Pulse<T Setup Example

300 ns
\4_)1‘
! I
CH1 -
|
|
CH2
Trigger
CHT L [H ] L] H
CH2 L |H[L|H] L
300 ns 500 ns
> =~ > <

Pulse<T, Condition: CH1 = H, CH2 = H, Condition = True, Time = 400 ns

Conditions of Each Channel

When the window trigger turned OFF, the conditions same as the A—B(N) trigger. See
section 6.8.

Same as the window trigger when the window is ON (IN/OUT/X).

For details regarding the window trigger, see section 6.13, “Setting the Window Trigger.”

Determination Time
Pulse<T :75nst010s
Pulse>T :5nsto10s
T1<Pulse<T2:5nsto 10s
T1<Pulse<T2 :7.5nst0 10 s
Time out :5nsto10s

IM 701610-01E
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6.11 Setting the Width (Pulse<T, Pulse>T, T1<PLS<T2, T1<PLS<T2, Time Out) Trigger (ENHANCED)

Precautions to be Taken when Setting the Width Trigger
The trigger may not operate properly if the time between two pulses is less than 2 ns or if
the pulse width is less than 2 ns. The time accuracy of the pulse width in the standard

operating condition after calibration is +(0.5% of the setting* + 1 ns).
*: When set to T1<PLS<T2, the value of T2.

Correlation with the Window Trigger
When the Window is turned ON, a trigger is activated based on the time period during
which the parallel pattern of the window condition of each channel is met or not met.

Setting the Trigger Level
Range: 8 div within the screen
Resolution:  0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the Hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
A/4: Approximately 0.3 div* of hysteresis around the trigger level.

7 : Approximately 1 div* of hysteresis around the trigger level.
*: The values above are estimated values. They are not strictly guaranteed.

Setting the Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC: Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF Rejection
Select ON when you wish to use a signal source obtained by removing the high-
frequency components from the trigger signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”
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6.12 Setting the OR Trigger (ENHANCED)

<For a description of this function, see page 1-10>
Relevant Keys

CLEAR

TRACE
el
e G ety

(seTup [oispLay)(copy| mace save)o—(sHIFT)

“

TO—TRIG'D

vsDIv TIME DIV

|

o .
(o)
. \

ACTION

o

OO
@
0

O
O
i
i

o

e
®

Operating Procedure
Setting the Trigger Type
1. Press ENHANCED.
2.  Pressing the Type soft key displays the trigger type menu.

ENHANCED,

Type [« S @ Count faHold OFF
bet pattern Level, ws)
A -> BON) Ccoupling 1 a.eﬂl

3.  Press the OR soft key.

NHANCET)

A -> B(N) | A Delay B| Pattern Uidth OR v Hold Off
(us)
0.08

Setting the Window
4.  Press the Window soft key to select either ON or OFF.
If OFF is selected, triggers are activated on the OR of the channel edge.
If ON is selected, triggers are activated on the OR of the channel’s window

conditions.

ENHANCED

Tupe S s Uindow |@@Hold OFf
fet Pattern Levels (us)
OR Coupling OFF PN e.ea‘

Setting the Edge Trigger of Each Channel
5.  Press the Set Pattern soft key to display the trigger setting menu. (CH3 and CH4
are not displayed on the DL1620.)

Set Patiern,

o [F ]
iz [
o3 [
[+ I |

Type

ENHANCED,
~ o Window [FHo1ld Off
pet Pattern Levels ws)
OR Coupling PFF ON ] .eﬁl

6.  Turn the jog shuttle to move the cursor to the channel to be set.
7. Press SELECT to select £, 1, or — (when the Window is ON, IN, OUT, or —).
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6.12 Setting the OR Trigger (ENHANCED)

Setting the Level, Hysteresis, Trigger Coupling, and HF Rejection
8.  Pressing the Level/Coupling soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection. (On the DL1620, settings for CH3 and CH4

are not displayed.)

Level/Coupling,

Level Hys  Coupling HF Rej

oL [

5.0 U] [ 1c__ [ oFF_]

cHz [

6.0 U] [_oc_ | _oFF_]

CH3 [

0.0 U] [ _oc__ [ orF_]

cHe [

5.0 U] [ 1c__ [ oFF_]

OR

N N Windouw [FHold Off
pet Pattern Levels (us)|
Coupling DFF] oON 0.08

The Level setting for each
channel can be input directly
using a USB keyboard. (@)

The setting also applies to A—>B(N) trigger. See section 6.8.

When the Window is ON, set the window position, width, trigger coupling, and HF
rejection. The settings are the same as the window trigger. See section 6.13,
“Setting the Window Trigger.”

Note

The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.

Setting the Hold Off
9.  Set the hold off time according to the procedures given in 6.4, “Setting the Hold Off

Time.”
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6.12 Setting the OR Trigger (ENHANCED)

Explanation
This function activates a trigger on the OR of each channel’s edge trigger.
Setting the Edge Trigger of Each Channel
Select from the following.

£ 1  Rising
1 :  Falling
—: Dontcare

Setting the Trigger Level
Range: 8 div within the screen
Resolution:  0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the Hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
AL Approximately 0.3 div* of hysteresis around the trigger level.

7  Approximately 1 div* of hysteresis around the trigger level.
*: The values above are estimated values. They are not strictly guaranteed.

Setting the Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC: Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF Rejection
Select ON when you wish to use a signal source obtained by removing the high-
frequency components from the trigger signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Correlation with the Window Trigger

If the window is turned ON, the trigger is activated when either the OR trigger or the
window trigger becomes true. For details related to window trigger, see section 6.13,
“Setting the Window Trigger.”
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6.13 Setting the Window Trigger (ENHANCED)

Relevant Keys

<For a description of this function, see page 1-10>

ENAR HELP

§

CE

&00

(MEAsunE[wnsorD FILE | misc [cono-Go| MaTH)

MENU __MENU “PHASE

SETUP DISPLAV (copy|mace save)o—(sHIFT)
[ E— e — )

SEARCH
VDIV

TIME DIV

o o =] =]

9@9@

O
/

SELECT
AcQ

m ‘

O0—TRIG'D

START/STOP

o

SIMH ENHANCED,
'\

ACTION

@-

=)
\Q

T\

“w ,

Operating Procedure
Setting the Trigger Type

1. Press ENHANCED.
2. Pressing the Type soft key displays the trigger type menu.
ENHANCET,
Type [a [a [ Count r@Hold Off
A -> B(N) et Patter cgﬁ;ﬂ;q | 1 éugé
|
3.  Press the OR or Width soft key.

A —> B(N) | A Delay B| Pattern Width

NHANCET),

Hold Off
(us)
0 .BE‘

el

E’

|

Setting the Window Trigger
4.

Press the Window soft key to select ON.

Set the status and trigger conditions of each channel according to the procedures
given in section 6.11, “Setting the Width (Pulse<T, Pulse>T, T1<PLS<T2,
T1<PLS<T2, Time Out)” or 6.12, “Setting the OR Trigger (ENHANCED).”

Tupe
OR

[
Levels
Coupling

[
et Patter

ENHANCED
Window @Hold Off
(us)
OFF [N 0 .ﬂﬁl
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6.13 Setting the Window Trigger (ENHANCED)

Explanation

Setting the Center Level and Window Width

5.

10.
11.

Pressing the Level/Coupling soft key displays a dialog box used to set the center
level, window width, trigger coupling, and HF rejection. (On the DL1620, settings
for CH3 and CH4 are not displayed.)

Level Coupling,

center Width Coupling HF Rej
ch1 [ G.0V] 560U DC__| OFF_]
CHZ 60U] 560U Dc__| OFF_]

CH3 [ 0oVl 60 U] DC__ | OFF_] ) )
o e The Center and Width se.ttlngs
for each channel can be input

Tupe >, pacterd Lever, windau " erora 0 | directly using a USB keyboard.
OR Coupling OFF DN 0.08 (ﬁ)

Turn the jog shuttle to move the cursor to the channel on which to set the window

center level (Center).

Press SELECT to display the center level menu.

Turn the jog shuttle to set the center level.

You can use the arrow keys to move between the digits. Pressing RESET sets the
window center level to 0 V.

Turn the jog shuttle to move the cursor to the channel on which to set the window
width.

Press SELECT to display the window width menu.

Turn the jog shuttle to set the window width.

You can use the arrow keys to move between the digits. Pressing RESET resets
the value to the initial value.

Setting the Trigger Coupling and HF Rejection

12.

The coupling and HF rejection settings also apply to the A—B(N) trigger. See
section 6.8.

This function sets up a window trigger for the CH1 to CH4 ( or CH1 to CH2 for the
DL1620) input signal.
Trigger Condition
«  Width trigger
IN:  The time during the trigger source enters the window is trigger duration.
OUT: The time during the trigger source exits the window is trigger duration.
» OR trigger
IN: Trigger is activated when the trigger source enters the window (the area between

two preset levels).

OUT: Trigger is activated when the trigger source exits the window.

[IN]

Trigger is Activated (OR Trigger)  [OUT] Trigger is Activated (OR Trigger)

Width Window T Width Window
Center Center
-+ Trigger is Activated €L
(OR Trigger) -

Trigger Duration (Width Trigger)
Trigger Duration (Width Trigger)

IM 701610-01E
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6.13 Setting the Window Trigger (ENHANCED)

Window Setting
You define the window by its center level and width.

“Center” Setting Range :Anywhere within the 8 screen divisions, in resolution of 0.01
div. (Example: If the scale is 1 V/div, resolution is 0.01 V).
“Width” Setting Range :Up to +4 div from center, in resolution of 0.02 div.

(Example: If the scale is 1 V/div, resolution is 0.02 V).

Note

If you set the window so that the top or bottom is off the screen, the trigger will occur at the
level for the corresponding screen edge (the level at +4 divisions from screen center) rather
than at the “missing” top or bottom. Therefore it is recommended not to exceed +4 div when
setting the window.

Setting the Trigger Coupling

Select from the following list of choices.

AC: Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC: Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF Rejection
Select ON when you wish to use a signal source obtained by removing the high-
frequency components from the trigger signal as the trigger source.

Setting the Hold Off
See section 6.4, “Setting the Hold Off Time.”

Correlation with the OR Trigger or Width Trigger

OR and Width are the trigger types on which the window trigger can be used. When
using the window trigger of a single channel, set the window conditions of all other
channels to “—” or “x.”
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6.14 Setting the TV Trigger (ENHANCED)

<For a description of this function, see page 1-10>
Relevant Keys

Fhace 8HBf HeLe
o4 00
weasure]cursor) (FILE | misc [Gomocd| math ) = {
- MENU___MENU “PHASE \
(copy| mace save)o—(sHiFT)

X-Y
(setup JoispLay)
SEARCH O0—TRIG'D /

vsDIv TIME DIV

Operating Procedure
Inputting the Video Signal
Connect the probe (cable) used to input the video signal to the CH1 input terminal.

Selecting the TV Trigger
1.  Press ENHANCED.
2. Pressing the Type soft key displays the trigger type menu.

ENHANCED

Buiiabbii ] =

Tupe
A —> B(W)

[ [a = Count
fet Pattern Levels
Coupling 1

[GHold OFF

(us)
0.08
|

3.

Press the TV soft key.

A Delay B

" A > BN
1

Pattern

Uidth

OR

[~ |

T

NHANCED),
ame Skip

Z 4 8

Selecting the Broadcasting System of the Video Signal to be Monitored
4.  Pressing the TV Type soft key displays a menu used to select the broadcasting
system.

ENHANCED,
rame Skip

Tupe U Tupe | Polarity [@ Level Field | Line
Ll NTSC Pos | osdiv |H 2 x 5 z 48

5.  Press the soft key corresponding to the desired format to select NTSC, PAL,
SECAM, 1080/60i, 1080/50i, 720/60p, 480/60p, 1080/25p, 1080/24p, 1080/24sF, or
1080/60p.

PAL

SECAM

1080601

1080-50i

220/60p

Next
12

Selecting the Polarity
6. Press the Polarity soft key to select the polarity.

Type
v

TV Type
NTSC

Polarity [@ Level
Pos 9.5div

Field

E P

[ Line

5

ENHANCED
rame Skip

Z 4 8
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6.14 Setting the TV Trigger (ENHANCED)

Explanation

Setting the Trigger Level

7. Ifthe jog shuttle control is not set to Level, press the Level soft key.

8.  Turn the jog shuttle to set the trigger level.
You can use the arrow keys to move between the digits. Pressing RESET sets the
trigger level to 0.5 div.

Selecting the Field Number
9.  Press the Field soft key to select the number. You cannot set TV Type when 720/
60p, 480/60p, 1080/25p, 1080/24p, or 1080/60p are set.

Selecting the Line Number
10. If the jog shuttle control is not set to Line, press the Line soft key.

ENHANCED
Tupe TV Type [ Polarity F Level Field @ Line Tame Skip

™ NTSC pos | esaiv |@ oz x 5 z 48

11.  Turn the jog shuttle to set the line.
You can use the arrow keys to move between the digits. Depending on the TV
Type setting, pressing RESET sets the smallest line value to No. 8.5 or 2.

Selecting Frame Skip
12. Press the Frame Skip soft key repeatedly to select the frame skip.

This function lets you set a trigger for video signal input into Channel 1. Settings and
functions are as follows.

Video Signal Formats with which the TV Trigger can be Used

NTSC, PAL, SECAM, 1080/60i, 1080/50i, 720/60p, 480/60p, 1080/25p, 1080/24p, 1080/
24sF, and 1080/60p

Selecting the Field No.: Field

1 : Detects a field in which the vertical synchronizing pulse and the line start at the
same time.

2 : Detects a field in which the vertical synchronizing pulse starts 1/2H (H: horizontal
scan time) after the line starts.

X : Detects both of the above types of field.
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6.14 Setting the TV Trigger (ENHANCED)

Selecting the Line No.: Line
A trigger is activated at the beginning of the selected line.
e NTSC: 5 to 1054
Field 1 starts at line No. “5.” (Field 2 starts at line No. “268.”)

i Line Nos. in () cannot be set.

e i i

I

1 TUT T |

\ [ml@l@lwls sl 10l11]12]13/ 1415|161 17[ 18] 10/ 20 [21 22| 23
25526 548

|
7

Line No. 5045

1049 1050 1051 ——> 1054

I d!
Field 2 oo HMUMH ERRRRR
Line No. —~ }D bealosal265l66l267I268k269): 014/1} /z} /J} 4‘275‘276‘277‘278‘279280‘281‘282‘283‘284%?8

786

e PAL, SECAM: 2 to 1251
Field 1 starts at line No. “2.” (Field 2 starts at line No. “315.”)

Line Nos. in () cannot be set.
Field 1

i | | | | | ol 2 1 3 1 415 | 6] 7|
Line No. 621 622 628 624 625 626 632

1246 —— > 1250 1251

Field 2
Line No. —

| 308 | 309 | 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 |
933 945

* 1080/601, 1080/501, 1080/24sF: 2 to 2251
Field 1 starts at line No. “2.” (Field 2 starts at line No. “565.”)

Line Nos. in () cannot be set.

45H 517 H
5 H - 5H - 35H

. 2245 2250 | 2251

Line No.— 1120 1125 | 1126 1127 1128 1129 1130 1131 1132 1166
| | M 2 | 3 | 4 | 5 6 | 7 | 41

Field 1 1[lfM\L

: 1682 1687 . 1688 1169 1170 1171 1172 1173 1174 1728
Line No.—~ 557 | 562 | 563 | 564 | 565 | 566 | 567 | 568 | 569 | | 603 |
Field2

5H e 5H b >t 34 H 1
/2 Hl I 45 H h2 H I 518 H

* 1080/25p, 1080/24p, 1080/60p: 2 to 2251

Line Nos. in () cannot be set.

45H
| o i | | °n | | i | er |
|
R i e N T O L T e s o o
1) 2 3 4 5 6 7 8
Line No. — 1125 1126 1127 1128 1129 1130 131 1132 1133
2250 2251
e 720/60p: 2 to 2251
Line Nos. in () cannot be set.
30 H
| o i | | °n | | i | o |
|
R e U T U O N e s o L
(1) 2 3 4 5 6 7 8
750 751 752 753 754 755 756 757 758

LineNo. — ;555 25
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6.14 Setting the TV Trigger (ENHANCED)

* 480/60p: 8 to 2251

Line Nos. in () cannot be set.

42H
mmm | 6H 6H 30H . mm
1 - u v = v
[ (I [ |(1)|(2)|(3)|(4)|(5)|(6) (7)|s|9|1o|11|12 13|14| 43| |
Line No. ——— 524 525 526 568
2207 2208 2209 2251
Selecting the Polarity
NTSC, PAL, SECAM, and 480/60p
Polarity: Pos Polarity: Neg

Trigger Level

TriggervPoint

Trigger Level_ ; -

Trigger Point Synchronization Pulse

Others

TriggerV Point Trigger Level - LR N -

Trigger Level - % I o y
! Trigger Point

Setting the Trigger Level: Level

Set the difference between the beginning of the synchronization pulse and the level at

which the trigger level is judged.
The setting range is from 0.1 div to 2.0 div. The setting resolution is 0.1 div.
The default setting is 0.5 div.

Setting the Frame Skip: Frame

This is a function for skipping frames when the color burst is inverted on every frame.

You can select how many frames to skip from the following choices.
Framei: Trigger every frame at the specified field.

Frame2: Trigger every two frames at the specified field.

Frame4: Trigger every four frames at the specified field.

Frame8: Trigger every eight frames at the specified field.

Precautions to be Taken when Setting the TV Trigger

+ 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, see page 1-11>

Relevant Keys

SNAL HELP

@oo

CLEAR

TRACE
=0/
IVEAsunE]amo@ (rne | msc leomoco] MATH )
MENU ___MENU &

(serup lDlSPLAV IMAGE SAVE )0
(__vemticAL__ %)

=4
SEARCH &
:

vsDIv TIME DIV

o

o

o

6@99

o

N

Operating Procedure
1. Press SHIFT to activate shift mode.
Functions marked in purple on the panel become active.

2. Press MODE.

“““ [ | “‘\ \ .
\ \_~ _

Turning ON/OFF the Action
3.  Press the soft key corresponding to the action you wish to enable and select ON.

ACTION,
Buzzer Saue to [ Hard Copy [Image Save J@ACQ Count] Send Hail
pFF] ON Exec
PFF] ON @ EIN PFF] oW | DFF] oM | Infinite |pSMailCoun
100,

Selecting the Number of Waveform Acquisitions

4. Turn the jog shuttle to set the waveform acquisition count.
You can use the arrow keys to move between the digits. In addition, pressing
RESET sets the count to Infinite.

Executing the Action-On-Trigger
5. Pressing the Exec soft key starts the waveform acquisition and executes the

action-on-trigger.

Aborting the Action-On-Trigger
6. Pressing the Abort soft key or START/STOP stops the waveform acquisition and

aborts the action-on-trigger.
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6.15 Setting the Action-On Trigger

Explanation

Operation to Perform when the Trigger is Activated:

The specified operation from the following list is performed every time a trigger is

activated.

Hard Copy: Outputs the screen image data to the destination (Built-in, USB, or Net
Print (Ethernet interface option)) that was specified in “Copy to” of the
Copy menu.

Image Save: Saves the screen image data to the output destination (FD, Zip disk, PC
card, internal flash memory, USB storage, or network drive) that you
specified in the Image Save menu.

Save to File: Saves the waveform data, the automated measurement value of waveform
parameters, or snapshot waveforms to the storage medium (FD, Zip disk,
PC card, internal flash memory, USB storage, or network drive) specified
in the File menu.

Buzzer: Sounds an alarm.

Send Mail:  Sends a mail (Ethernet Interface option): For details, see section 13.7,
“Using the Mail Function (Action Mail Function).”

Note

When the action-on-trigger is started, the specified operation is performed when the trigger is
activated in the normal mode regardless of the trigger mode setting.

Number of Operations: ACQ Count
1to 65536: Repeats the operation the specified number of times.
Infinite: Repeats the operation until the waveform acquisition is stopped.

Save to File/Hard Copy/Image Save Operation
Operates according to the settings in the FILE, COPY, or Image Save menu.

File name of Image Save or Save to File.
Saved using AUTO Name. For details, see section 10.4, “Storing Screen Image to the
External Storage Medium” or section 11.6, “Saving/Loading Waveform Data.”

Send Mail Operation
Sends e-mail messages to the address specified through MISC > NetWork > Mail Setup
> Mail Address.

Precautions to be Taken when Setting the Action-On-Trigger
« Action-on-trigger cannot be used when the action mode is Average or Box Average.
» The settings cannot be changed during an action-on-trigger.

Trigger Mode
The trigger mode is set to Single.
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Chapter 7 Acquisition and Display

7.1

Setting the Record Length

Relevant Keys

<For a description of this function, see page 1-14>

=)0/

weasure]|cursor) (FILE | misc [Gomocd| math )
MENU __MENU “PHASE,

X-Y
(seTup [oispLay)(copy | mace save)o—(SHIFT) N
SEARCH

o o g
v/l TIME/DIV
o @ ACTION _DELAY. N\
Ol O | e
o

AcCQ ‘\ START/STOP

O0—TRIG'D

Operating Procedure

1. Press ACQ.

2.  Press the Record Length soft key to display the record length setting menu.

ACT__]

Record Hode @ Count
Length
10k Normal Infinite

ireso ModeRepetitive | Tine Base

OFF| od | DFF ON

Int.

3.  Press the soft key of the record length that you want to set.

Explanation

The record length sets the amount of data to be written into the acquisition memory.
Available length settings are as follows:

DL1620/ : 1 kword, 10 kwords, 1
DI1640 mode, 4 Mwords)
DL1640L : 1 kword, 10 kwords, 1

00 kwords, 1 Mword, 8 Mwords (in high-resolution

00 kwords, 1 Mword, 4 Mwords, 10 Mwords,

32 Mwords (in high-resolution mode, 16 Mwords)

Setting Precautions

» The sampling rate and displayed record length vary according to the T/div setting.

For details, see Appendix 1.

» If the record length was modified because of the T/div setting, the number of history
waveforms that can be saved according to the record length:

» When the record length is set to 1 Mword (with the DL1640L, 4 Mwords), the
number of history waveforms that can be saved depends on the record length
modified by the T/div setting.

» When the record length is set to any length except 1 Mword (with the DL1640L, 4
Mwords), the number of history waveforms that can be saved depends on that

record length.

« The maximum record length for the high-resolution mode is half the maximum record

length when the high-resolution mode is OFF on all models.
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7.2 Acquisition Mode

Relevant Keys

CLEAR
E

<For a description of this function, see page 1-15>

ENAL HELP

=0/

\VA®)

MENU __ MENU “PHASE{

C SEARCH
;
o

vsDIV TIME DIV
o)
o ()

FLE | msc [aonoGo| matH) 4P

SETUP [DispLaY)(CopY|maGE save)o—(SHIFT )

| G2

O

SELECT

¥

—TRIG'D
o

ENHANCED,

ACTION __ DELAY.

ﬁﬂg

< v 4

=)
\Q

T\

Df

4

Operating Procedure
Setting the Acquisition Mode
1.  Press ACQ.

2.  Press the Mode soft key to display the acquisition mode menu.

ACT__]

Record Hode @ Count
Length
m Normal Infinite

i-Res ModeRepetitive ] Time Base

o L e

3.  Press the soft key corresponding to the desired mode from Normal, Envelope, or

Average.

You may not be able to select some modes depending on the record length and

sample rate settings.

Record

| Normal |
n

Envelope | Average

Length
I 1

[___ncq__]
i-Res ModeRepetitive | Time Base
TF ON N Ext

1

Setting the Acquisition Count
4.  Press the Count soft key.

This is not available when the trigger mode is Single or Single (N).

[ AcCQ__]

Record Hode @ Count
Length
m Normal Infinite

i-Res ModeRepetitive] Tine Base

o on | et

Turn the jog shuttle to set the acquisition count.
You can use the arrow keys to move between the digits.
In addition, pressing RESET sets the count to Infinite.

When the acquisition mode is Average and you have selected Infinite, go to step 6.

Setting the Attenuation (When the Acquisition Mode is Average and the Count is
Set to Infinite)

6.  Press the Weight soft key.
Acl__]
Record Mode ) Count |@ Weight [Hi-Res Modefepetitive | Time Base
LE'l‘ﬁth Average lnfinitel 16 ON ON Ext
7. Turn the jog shuttle to set the attenuation.
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7.2 Acquisition Mode

Explanation

You can select any of three acquisition modes, as follows. The default selection is
Normal.

Normal

The instrument writes sample data into acquisition memory without performing special
processing.

Envelope
The instrument finds the maximum and minimum sampled values per interval of 200 MS/s
(100 MS/s when the high-resolution mode is ON). It then writes these values into
acquisition memory, and generates an “envelope” waveform showing max/min levels for
each point.
¢ Setting Restriction
This mode can be selected in normal mode when the time axis is 100 MS/s or lower
(50 MS/s when the high-resolution mode is ON). For all other cases, the acquisition
mode is set to normal even if envelope is specified.

Average

The instrument calculates average values and writes these into the acquisition memory
If the acquisition count is set to Infinite, the instrument uses exponential averaging, and
you are required to set a Weight value. If the count is set to a numerical value (from 2 to
65536), the instrument calculates simple averages using the specified number of
readings.

Exponential Averaging(Count=Infinite) Linear Averaging(Count=2 to 65536)

N
T Xn

An = —- {(N = 1)An1 + Xn} An= "2l

"N - N

An: Value Obtained after nth Averaging Xn : nth Measured Value

Xn : nth Measured Value N : Number of Averaging Times

N : Attenuation Constant (Acquisition Count,

(2 to 256, in Steps of 2") in Steps of 2")

Exponential averaging cannot be used when trigger mode is single or single (N).

Simple averaging cannot be used with repetitive sampling. The maximum record length
is 1 Mword (4 Mwords with the DL1640L) during simple averaging.

For more information about the relationship when roll mode or repetitive sampling mode
is active or trigger mode is single or single (N), see Appendix 1.

Acquisition Count
The available count settings are indicated below. If you set the value to Infinite,
acquisition will continue until you switch it off with START/STOP.
The default count is Infinite. You cannot change the acquisition count during
measurement. The new value is activated when the measurement is stopped.
» If Normal or Envelope mode

2 to 65536 (in steps of 1), Infinite
» If Average mode

2 to 65536 (in steps of 2"), Infinite

IM 701610-01E
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7.2 Acquisition Mode

Important Information about the Averaging Mode

.

.

Averaging mode is useful when working with repetitive waveforms.

Correct averaging is not possible if the waveform has imperfect triggering, since
synchronization will be poor 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 occurs. (See section 6.1)

Roll mode display is disabled during averaging.

If you stop waveform acquisition by pressing START/STOP, the averaging process
also stops. Averaging restarts from the beginning when acquisition resumes.

If you are using simple averaging, the DL1620/DL1640/DL1640L terminates
acquisition automatically when it completes the specified number of acquisitions (as
set by the acquisition count).

During repetitive sampling mode, only the exponential averaging is performed.
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7.3 Using the Sequential Store Function

Relevant Keys

<For a description of this function, see page 1-16>

SNAL HELP

=0/

OO0

IVEAsunE]amo@ (re | misc Jeonocd matH)
MENU ___MENU

\—pHAsE Aca START/STDP
(serup lDlSPLAV IMAGE SAVE wa
O0—TRIG'D

D SIMPLE | ENHANCED) |
vsDIV TIME DIV \
Q=
o ()

e

N

Operating Procedure
Setting the Trigger Mode
1.  Press MODE.

2.  Press the Single(N) soft key to set the trigger mode to Single(N).

MODE,
[@ACY Count

Normal single | Singlec)

| Auto |nutn Level

Infinite

3. Turn the jog shuttle to set the Single(N) Count.

MODE,

Auto puto Level | Normal single

FinylE(N)

[@Single(N)
Count
2

Explanation

By setting the trigger mode to Single(N),

Acquisition Count

the sequential store function can be used.

Available numerical settings are as follows. The setting range varies according to the

record length.

Record Length DL1620/DL1640

DL1640L

1 kword 1 to 4000 (2000)
10 kwords 1 to 500 (250)
100 kwords 1 to 50 (25)

1 Mword 1t04(2)

4 Mwords -

1 to 16000 (8000)
1 to 2000 (1000)
1 to 200 (100)
110 20 (10)
1104 (2)

* Values in parentheses above represent the maximum record lengths when the high-resolution

mode is ON.

Waveform Display Method

You can recall waveforms from memory in the same way as you do when working with
the history function. For details, see section 7.6, “Using the History Memory.”

Restrictions and Precautions

* You can not use this mode together with repetitive sampling or roll mode.
» If you stop waveform acquisition by pressing START/STOP, sequential storage also

stops.

It then restarts again from the beginning when acquisition resumes.
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7.4 Using the High-resolution Mode

Relevant Keys

<For a description of this function, see page 1-14>

CLEAR
E

e SNAR HELP
=% e

weasure[cursor) (FILE | misc Jcomoco| matH
( l x-v) MENUl MENI!I LPHA; AcCQ (|[START/STOP
[ E— v —) STHGGER 2

SEARCH

VDIV TIME DIV

G E=S Y
D

|

ENHANCED,

ﬂg
'D

80068
H
i

=)
\Q

T\

4

Operating Procedure

Explanation

1.  Press ACQ.
2.  Press the Hi-Res Mode soft key to select ON or OFF.

ACo__|

Record Hode @ Count i-Res ModeRepetitive] Tine Base
Length
L] Norma 1 Infinite ON ON Ext

When Bandwidth (bandwidth limit) is not set to Full, high-resolution data exceeding 8 bits
can be handled because noise included in the data is reduced through filtering.
Ordinarily, data is saved in the acquisition memory as 8-bit data, so the resolution of
high-resolution data that exceeds 8 bits is reduced to 8 bits and then saved. By turning
ON the high-resolution mode, you can save this data as 16-bit data. This means that you
can save high-resolution data exceeding 8 bits in a high-resolution format.

When the high-resolution mode is ON, the record length is halved. (For the DL1620/
DL1640, 8 Mwords — 4 Mwords; for the DL1640L, 32 Mwords — 16 Mwords.)

7-6

IM 701610-01E



7.5 Setting Repetitive Sampling Mode ON/OFF

Relevant Keys

<For a description of this function, see pages 1-7 and 1-16>

Chace ENBG HeLP
=0/ \v4efe
measure] cursor) (FILE | misc [como-cd] math ) |

I ) C MENUl MEMI, d LPHA?E aca ||starT/sTop

X-Y

(setup JoispLay)(copy| mace save)o—(SHIFT ) ~
TRIGGER 0
SEARCH O—TRIG'D

a o
SIMPLE | ENHANCED)

vsDIv TIME 7DIV

ACTION DELAY
D

|

o

OO
@
i

O

o

G
L

e
®

Operating Procedure

Explanation

1.  Press ACQ.
2.  Press the Repetitive soft key to select ON or OFF.

Record Tode [@ Count
Length
1H Normal Infinite

AC___|
Fi-Res Modefepetitive | Tine Base

pFE] on | pFR on | Ext

You can select whether or not to use repetitive sampling. If the repetitive sampling mode
is ON, the sampling rate (for certain T/div settings) is set to 500 MS/s or above (200 MS/
s or above when the high-resolution mode is ON).

If repetitive sampling mode is OFF, the maximum available sampling rate is 200 MS/s (or
100 MS/s when the high-resolution mode is ON), and the instrument will add
interpolation to the displayed waveform if the number of display points is less than 500.
However, even if the repetitive sampling is turned OFF, the mode is set to repetitive
sampling depending on the time axis setting.

T/div for Repetitive Sampling

If repetitive mode is ON, the sampling mode is switched to repetitive sampling for T/div
settings as follows.

Available T/div setting varies according to the record length.

Record Length  T/div

1 kword 2 ns/div to 200 ns/div (2 ns/div to 500 ns/div)
10 kwords 2 ns/div to 2 ps/div (2 ns/div to 5 ms/div)
100 kwords 2 ns/div to 20 ps/div (2 ns/div to 50 ps/div)

1 Mword 2 ns/div to 20 ps/div (2 ns/div to 50 ps/div)

4 Mwords 2 ns/div to 20 ps/div (2 ns/div to 50 ps/div)
10 Mwords 2 ns/div to 20 ps/div (2 ns/div to 50 ps/div)
32 Mwords 2 ns/div to 20 ps/div (2 ns/div to 50 ps/div)

* Values in parentheses above are only available if the high-resolution mode is ON.

Restriction
During repetitive sampling, waveform acquisition is not possible when the trigger mode is
Single (N).
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7.6 Using the History Memory

Relevant Keys

Operating Procedure

<For a description of this function, see page 1-17>

(MEAsunE[wnsorD FILE | misc [cono-Go| MaTH)

MENU __MENU “PHASE

SETUP DISPLAV (copy| mace save)o—(sHIFT)

FORIZONTAL )

SEARCH

VDIV TIME DIV

OO

ﬂg

=]
START/STOP

—TRIG'D

!

o
ENHANCED,

ACTION __ DELAY.

Recalling Data from the History Memory
Press HISTORY.
Press the Select Record soft key.

1.
2.

Setting the Accumulation Range (When Display Mode is All)
5.

6.

@ select
Record
]

HISTORY,

Display [mStart Reda

6 | Shou Hap
One @ 5 End Rec

9,

earch Hods

OFF

Turn the jog shuttle to set the record number that you wish to recall.
Specify a record number in the range Start Rec to End Rec.

Press the Display Mode soft key to select One or All.

Go to step 5 if you selected All. Otherwise, go to step 8.

Press the Start Rec/End Rec soft key.

[© Select
Record
)

HISTORY

Display [@Start Reda

] Shou Map
One PII] | End Rec

8,

earch Fods

OFF

Turn the jog shuttle to set the first record number to be accumulated.
In a similar fashion, set the end record number (End Rec).
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7.6 Using the History Memory

Explanation

Display a List of Time Stamps
8.  Pressing the Show Map soft key displays a list of acquired data numbers and the
time at acquisition end.

History Memory Hap.

3| N
[# 00000 17:12:22.34 #-00025 17:11:48.48 #-00050 17:11:18.29 H1 16:1

H-00001 17:12:21.29 #-60626 17:11:47.43 [1.00 Usdiv
[-00002 17:12:20.24 #-00027 17:11:46.38 IDC_ Full
[#-00003 17:12:19.19 #-00028 17:11:45.33
[#-00004 17:12:17 .44 #-00629 17:11:44.20
[#-00005 17:12:16.39 #-00030 17:11:43.23
[1-00006 17:12:15.3¢ #-00631 17:11:42.19
H-060007 17:12:14.29 #-60632 17:11:39.49
[-60008 17:12:13.24 #-00033 17:11:38.44
[#-00009 17:12:12.20 #-00634 17:11:37.39
[#-00010 17:12:08.40 #-00635 17:11:36.34
[i-00011 17:12:67.35 #-00636 17:11:35.29
H-060012 17:12:06.30 #-606637 17:11:34.25
f-60013 17:12:05.25 #-66638 17:11:33.20
[#-00014 17:12:04.19 #-00039 17:11:30.52
[#-00015 17:12:01.49 #-00640 17:11:29.48
[#-00016 17:12:00.44 #-00641 17:11:28.43
[-060017 17:11:59.39 #-00642 17:11:27.38
H-060018 17:11:58.34 #-60043 17:11:26.33 v CH1
-60019 17:11:57.29 #-00044 17:11:25.28 juto
[#-00020 17:11:06.24 #-00045 17:11:24.24
[#-00021 17:11:55.19 #-00646 17:11:23.19
[#-0002Z 17:11:51.62 #-00047 17:11:21.44
H-060023 17:11:50.58 #-66648 17:11:260.39 HISTORY,
ft-060024 17:11:49.53 #-66649 17:11:19.34

: I I OFF I

9.  Turn the jog shuttle to select the number of the waveform to be displayed and
press SELECT. The waveform of the selected number is displayed.

The acquisition memory retains waveform records generated by the most recent triggers.
If a trigger is activated beyond the number of triggers that can be held, the oldest
waveform data are cleared. Once the history becomes full, each new trigger causes loss
of the oldest waveform record in the memory.

Selected Record Number

You can display any waveform from the history by entering its record number. The
newest (current) waveform is Record 0, the immediately previous waveform is Record -1,
and so on. The range for Selected Record No. is therefore [0 to - (retained waveforms -
1)]. The number of retained waveforms (triggers) depends on the record length, as
follows.

Record Length DL1620/DL1640 DL1640L

1 kword 1 to 4000 (2000) 1 to 16000 (8000)
10 kwords 1 to 500 (250) 1 to 2000 (1000)
100 kwords 1 to 50 (25) 1 to 200 (100)

1 Mword 1t04(2) 11020 (10)

4 Mwords - 1104 (2)

8 Mwords 1 -

10 Mwords - 1

32 Mwords - 1

*

For each count of the trigger, only the displayed waveform is preserved; past waveform data is
not preserved.
Values in parentheses above are only available if the high-resolution mode is ON.

*

Display

» Set to One to display the selected record only.
Select the waveform to be displayed using Select Record from the specified range
between Start Rec and End Rec.

» Set to All to generate overlapped display of all history records from the Start Rec No.
to the End Rec No. The waveform corresponding to the Selected Record No. will
appear brighter than the other waveforms.
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7.6 Using the History Memory

Show Map (A List of Time Stamps)

You can list the number of the waveform data stored in the acquisition memory and the
time at acquisition end.

One screen displays 75 data points of information. You can scroll through the data by
using the jog shuttle.

Precautions and Restrictions

.

You cannot use the history function while the acquisition mode is set to Average.
(Displayed history records will be meaningless.)

The history memory function cannot be used in repetitive sampling mode.

If you suspend waveform acquisition before the current record has been fully read, the
record will not be recorded in the history.

You cannot use the history function while roll mode is selected.

History records are not lost when waveform acquisition is stopped and then restarted,
provided that acquisition conditions remain unchanged.

If you change the acquisition settings, history memory is cleared when you restart
acquisition using the new settings.

If CLEAR TRACE is pressed during waveform acquisition or after the waveform
acquisition is stopped, data in the history memory are cleared when the data
acquisition is restarted.

Precautions to be Taken when Recalling Data from the History Memory

Acquisition will stop when the history memory menu is displayed. It is not possible to
recall waveform data from the history memory while acquisition in progress.
Acquisition can be restarted while the history memory menu is displayed. However, it
is not possible to change history memory settings such as Selected Record No., while
acquisition is in progress.

Settings are restricted by the following formula.

End Rec No. < Selected Record No. < Start Rec No.

If you load a waveform record from floppy disk, or external storage device, the loaded
waveform becomes Record 0. In the case of multiple records (sequential store), the
records will be loaded sequentially, with the latest record as 0.

Computation and automatic measurement of waveform parameters are always
performed on the currently displayed waveform, i.e. the waveform identified by the
record No. designated for Selected Record No. Analysis of old data is possible as
long as the history memory content remains unchanged after acquisition is restarted.
In roll mode only the record most recently acquired when acquisition was stopped will
be loaded into record No. 0.

Time at acquisition end is displayed under Show map.

Turning OFF the power will delete the entire contents of the history memory.

7-10
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7.7 Searching the Historical Data Using Zone
(History Search Function)

Relevant Keys

<For a description of this function, see page 1-26>

| |

“N\ENAE HELP
W

]cmson) (e ] misc Jeomocd math )

XY

MENU __MENU

0O o o

o

E

vsDIv

O

TPHASE starmisTop) | _

(seTup [oispLay)(copy| mace save)o—(sHIFT)

SEARCH
‘IEIIIIII’ .

TIME 7DIV

ENHANCED) §

ACTION __ DELAY

(oo rosma)

I\

N

Operating Procedure

Selecting the Search Mode
1.  Press HISTORY.
2.  Pressing the Search Mode soft key displays the search mode selection menu.

5 Select
Record
]

Display [@Start Recja
]

All |@ End Rec
9,

earch Hodl
Shou Map
OFF

HISTORY,

3.  Press the Zone soft key .

® select
Record
)

Display [@mstart Recla OFF
] Shou Map
Al |B End Rec
[ I

Zone Paraneter

Selecting the Search Zone (Select Zone)
4.  Pressing the Search Setup soft key displays the search condition setting menu.

5 Select
Record
]

Display [@Start Recja

i =
]
All |@ End Rec
9,

Shou Map
Zone

earch Hodea

[HISTORY_]

search
Exec

Search
Setup

£

5.  Press the Select Zone soft key to display the search condition selection menu.

elect zong] Condition | sSource r‘ Upper [ Lert
-3.000d i

Zonel IN OUT CH1 F‘ Lnuer [E Right
~0.50div, —2.560d i

[_Search,
HISTORY.

Logic

DR

Search
Exec

&

6.  Press one of the soft keys corresponding to Zone1 to Zone4.

2one2 2ome3

[_Search,
HISTORY.

2ome4 B Left

b Right

]

3l
I -6.50div_J -

-3.000di

-2.506d i

Logic

FD R

Search
Exec

Setting the Search Conditions (Condition)
7.  Press the Condition soft key several times to select OFF, IN, or OUT. Selecting
IN or OUT displays a search window in the area displaying the Source channel.

elect zong condition| source |w  Upper o
0.50div -3.000d i
Zonel FF [N oUT CH1 @ Louer @ Right
~0.50div, —2.560d i

[_Search,
HISTORY.

Left

Logic

FD R

Search
Exec
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7.7 Searching the Historical Data Using Zone (History Search Function)

Setting the Source Channel (Source)

8.  Pressing the Source soft key displays the source channel selection menu. (CH3

and CH4 are not displayed on the DL1620.)

9.  Press the soft key corresponding to the desired channel to select the source

channel.
Search,
[ AISTORY_|
F CH1 CHZ CH3 CH4 Mathl Mathz
Search
Exec
I 1 I -6.50div ~Z.506d i
Setting the Search Window
10. Press the Upper Lower soft key.
[Search__]
[HISTORY_]

elect Zone Condition | Source @ Upper |m Left Logic
0.50d iv -3 .l‘)llﬁl‘li - Search
Zone1 |FF @ﬂuTl CH1 |F?0.;3:?3 |@_lelég:;;i OR |E)(E|: |
11.  Turn the jog shuttle to set the top of the search range.

You can use the arrow keys to move between the digits.
Pressing RESET resets the value to the default value.

12. Press the Upper Lower soft key.

13. Turn the jog shuttle to set the end of the search range.
You can use the arrow keys to move between the digits.
Pressing RESET resets the value to the default value.

14. By controlling both Upper and Lower using the jog shuttle, you can move the

search window up and down without changing the vertical width.

[_Search,
HISTORY

Felect Znn1 Cnnﬂitinnl Source |ﬁ uUpper |5 Left Logic
0.50d iv -3 .?ﬂﬁdi - Search
Zone1 FF @HUT CH1 Fgo.;;:tiazJé_zl.l;gE;i OR | Exec |
15. In a similar fashion, set the horizontal range of the search window.
16. Repeat steps 6 to 15 to set Zone1 to Zone4.

Setting the Logic

17. Press the Logic soft key to select AND or OR.

Executing the Search

18. Press the Search Exec soft key to execute the search.
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7.7 Searching the Historical Data Using Zone (History Search Function)

Explanation

Displaying the Waveforms that are Found

19. Press ESC to return to the HISTORY menu.

20. Press the Show Map soft key to display a list of the numbers of the acquired
waveform data and time at acquisition end.

History Memory Map,

5 [a]
-060012 17:12:06.30 #-00037 17:11:34.25 HT 16:1
[#-00013 17:12:05.25 #-00638 17:11:33.20 L.00 VU div
[#-00014 17:12:04.19 #-00639 17:11:30.52 0C Full

[#-00015 17:12:01.49 #-000640 17:11:29.48
[1-60016 17:12:00.44 #-60641 17:11:28.43
H-00017 17:11:59.39 #-60042 17:11:27.38
[-60018 17:11:58.34 #-00043 17:11:26.33
[#-00019 17:11:57.29 #-00644 17:11:25.28
[#-00020 17:11:56.24 #-00045 17:11:24.24
[#-00021 17:11:55.19 #-00646 17:11:23.19
[-00022 17:11:51.62 #-00647 17:11:21.44
H-060023 17:11:50.58 #-66648 17:11:260.39
[-00024 17:11:49.53 #-00049 17:11:19.34
[#-00025 17:11:48.46 #-00050 17:11:18.29
[-00026 17:11:47 .43

[1-00027 17:11:46.38

[t-00028 17:11:45.33

j#-60029 17:11:44.28

[#-60030 17:11:43.23 [Tv CH1
[-00031 17:11:42.19 uto
[#-00032 17:11:39.49
[#-00033 17:11:38.44
jt-60034 17:11:37.39
#-60035 17:11:36.34 |_HISTORY.

[#-00036 17:11:35.29
]| search
-1z Dne[ AIT | End Rec Zone Setup Exec
-50,

21. Turn the jog shuttle to select the waveform to be displayed and press SELECT.

Resetting the Search Results
22. Select HISTORY > Search Mode > OFF or turn OFF Zone 1 to Zone 4 and execute
the search to reset the search results.

You can search for a waveform that matches the specified conditions from the past
waveforms in the acquisition memory and display it.

Search Parameters

Four types of search parameters can be registered in Zone1 to Zone4. You can change
the channel that is to be searched, the search condition, and the search range for each
search zone.

Search Condition: Condition

IN: Searches for waveforms that pass through the specified search window.
OUT: Searches for waveforms that do not pass through the specified window.
OFF: Do not search for waveforms.

Source Channel: Source
Search is carried out on the channel that is specified as the Source. Waveforms of other
channels are also displayed.

The Vertical Range of the Search Window (Upper/Lower)
The range is +4 div. The resolution is 0.01 div.
Upper must always be greater than or equal to Lower.

The Horizontal Range of the Search Window (Left/Right)
The range is £5 div. The resolution is (10 div/displayed record length).
Right must always be greater than or equal to left.

Search Logic: Logic

AND: Searches for waveforms that meet all search conditions from Zone1 to Zone4.

OR: Searches for waveforms that meet any one of the search conditions from Zone1
to Zone4.

IM 701610-01E
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7.7 Searching the Historical Data Using Zone (History Search Function)

Search Range of the Historical Data
The search range is between the Start Rec and the End Rec.

Search Order
The search is carried out from the newest waveform to the oldest waveform.

Show Map (A List of Time Stamps)
Only the waveforms that are found are displayed in Show Map. If the Search Mode is
turned OFF, all waveforms are displayed.
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7.8 Searching the Historical Data Using
Parameters (History Search Function)

<For a description of this function, see page 1-26>

Relevant Keys

U

U

=\3NAP
2NOT HELP

]cmson) (e ] misc Jeomocd math )

X-Y MENU __MENU

u]

vsDIv

o

o

O

“PHASE

(seTup [oispLay)(copy| mace save)o—(sHIFT)

SEARCH
o

TIME 7DIV

O

o
‘EHHE!EI ENHANCED) §

ACTION __ DELAY

e
®

Operating Procedure
Select the Search Mode
1. Press HISTORY.

2.  Press the Search Mode soft key to display the search mode selection menu.

@ Select [ Display |wsStart Reda
Record [}
[} A1l | End Rec
-94

Shou Map

HISTORY,

earch Hodl

OFF

3.  Press the Parameter soft key.

[ Select
Record
)

Display [@mstart Recla OFF
] Shou Map
a1l |B End Rec
-9, |

Zone Paraneter

Select the Search Criteria (Select Param)
4.  Press the Search Setup soft key to display the Search Criteria Setting menu.

@ Select [ Display |wsStart Reda
Record [}
[} A1l | End Rec
-94

Shou Map

[_HTSTORY,
earch Hodea
Search search
Paraneter | Setup Exec

5.  Press the Select Param soft key to display the search criteria selection menu.

Search,
HISTORY.

Select
Param
Parami

Conditiona [tenm |
Setup
IN OUT CH1 a
P-P,

Upper
XXX
Louer
XHX,

Logic [T Rangel

.0006di | Search

Exec

pND] OR |ET-Range2
- 5.0064 it

6.  Press one of the soft keys for Param1 - Param4 to select the search criterion.

Search,

Param2 Paran3

Parand

]

1_P-P 1

XXX,

HISTORY.

Logic [lol-Rangel

-5.000d iy | Search

OR |BST-Rangez Exec
5.0064 it

Setting the Condition

7.  Press the Condition soft key to select OFF, IN, or OUT.

Select
Paranm
Parani

Condition[a Iten &
Setup

prr [ out| o1 o
P-P.

Upper
XXX
Louer
XXX,

Jearch,
HISTORY,
Logic [T-Rangel
—5.0004 i Search

Exec

£

OR |®T-Range2
5.000d i!

IM 701610-01E

7-15

Ae|dsiq pue uolsinboy H



7.8 Searching the Historical Data Using Parameters (History Search Function)

Setting the Parameter (Item Setup)

8.
9.

10.

Press the Iltem Setup soft key to display the parameter selection menu.

Press the soft key corresponding to the channel that you wish to set as the source
channel for the parameter search. (CH3, CH4, and Math2 are not displayed on the
DL1620.)

Tten Setup.
P-P [©) Freq [©) AvgFreq
(@) Hax (@) Period (@) AvgPeriod
@) Min (@) Rise (@) IntiTY
@) Avg [E) Fall @ Int2TY
@ Rns @ +Width (@ IntixXy
@ sdev @ -Wwidth (3 Int2xy
[©) High [©) Duty
(@) Low (@) Bursti
[© +0Shot (5 Burstz
() -0shot  [2) Pulse
[_Source__]
(@) Delay [_Search__]
HISTORY

‘ | CH1 | CHz CH3 Ch4 Mathl Math2

Use the jog shuttle to highlight the parameter to be used in the search, then press
SELECT to assign the parameter to the channel.

Set the Condition Range

11.

12.

13.
14.

15.

Press the Upper Lower soft key to highlight the Upper jog shuttle icon.

Search,
HISTORY.
Select [ condition |« [tem |@ Upper Logic [oT Rangel
Paran Setup XXX —5.000d it Search
Parani  PFF [[N] 0UT CH1 ) Louer OR |ET-Range2 Exec
P-P, XHX, 5.000d it

Turn the jog shuttle to set the upper edge of the condition range. Use the arrow
keys to move between the digits. Press RESET to return to the initial value (XXX).
Press the Upper Lower soft key to highlight the Lower jog shuttle icon.

Turn the jog shuttle to set the lower edge of the condition range. Use the arrow
keys to move between the digits. Press RESET to return to the initial value (XXX).
Repeat steps 6 - 14 to set Param1 through Param4.

Setting the Logic

16.

Press the Logic soft key to select AND or OR.

Setting the Parameter Measuring Range

17.

18.

19.
20.

Press the T-Range1/T-Range2 soft key to highlight T-Range1.

Search,
HISTORY.
Select [ condition | I[tem |or Upper Logic [l@T Rangel
Paran Setup XXX —5.000d it Search
Parani  PFF [[N] 0UT CH1 ) Louer OR |ET-Range2 Exec
P-P, XHX, 5.000d it

Turn the jog shuttle to set the left edge of the measuring range. Use the arrow
keys to move between the digits. Press RESET to return to the initial value.
Press the T-Range1/T-Range2 soft key to highlight T-Range2.

Turn the jog shuttle to set the right edge of the measuring range. Use the arrow
keys to move between the digits. Press RESET to return to the initial value.
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7.8 Searching the Historical Data Using Parameters (History Search Function)

Explanation

Executing the Search
21. Press the Search Exec soft key to execute the search.

Displaying the Searched Waveform

22. Press ESC to return to the HISTORY menu.

23. Press the Show Map soft key to display a list of the numbers of the searched
waveform data and time at acquisition end.

History Memory Hap.

3| N
[#-0001Z 17:12:06.30 #-00037 17:11:34.25 H1 16:1
H-060013 17:12:05.25 #-66638 17:11:33.20 [1.00 Usdiv
[-060014 17:12:04.19 #-00039 17:11:30.52 IDC_ Full

[#-00015 17:12:01.49 #-00040 17:11:29.48
[#-00016 17:12:00.44 #-00641 17:11:28.43
[#-00017 17:11:59.39 #-00042 17:11:27.38
[#-060018 17:11:58.34¢ #-00643 17:11:26.33
H-60019 17:11:57.29 #-60044 17:11:25.28
[-00020 17:11:56.24 #-00045 17:11:24.24
[#-0600621 17:11:55.19 #-00646 17:11:23.19
[#-0002Z 17:11:51.6Z2 #-00047 17:11:21.44
[#-00023 17:11:50.58 #-00048 17:11:20.39
H-00024 17:11:49.53 #-606649 17:11:19.34
f-60025 17:11:48.48 #-606656 17:11:18.29
[#-00026 17:11:47 .43

[-00027 17:11:46.38

[#-00028 17:11:45.33

[t-60029 17:11:44.28

[#-60030 17:11:43.23 v CH1
[#-60031 17:11:42.19 juto
[#-00032 17:11:39.49
[#-00033 17:11:36.44
[#-00034 17:11:37.39

-00035 17:11:36.34 |_HISTORY,
ft-00036 17:11:35.29
v
-1z Dne[ AIT | End Rec Paraneter | Setup
-50,

24. Turn the jog shuttle to select the waveform to be displayed and press SELECT.

Resetting the Search Results

25. If you set the Search Mode to OFF in the HISTORY menu, or if you perform a
search with all of the parameters (Param1-Param4) set to OFF, the search results
will be reset.

Search for waveforms from the history memory function and display only the waveforms
that fulfill specified conditions of particular parameters.

Search Criterion

You can store various kinds of search criteria in Param1-Param4. Within those four
search criteria, you can specify the channel to be searched, the search conditions, and
the searching range.

Condition

IN: Search for a waveform entering the specified range of the specified parameter.

OUT: Search for a waveform extending outside the specified range of the specified
parameter.

OFF: Do not search for a waveform.

Item Setup
Assign search parameters to each source channel. Choose (only) one of the automated
waveform measurement parameters.

Condition Range (Upper/Lower)
Set the range that defines the specified parameter’s condition.

Logic Search

AND: Search for waveforms fulfilling all of the search criterion in Param1- Param4.

OR: Search for waveforms fulfilling at least one of the search criterion in Param1-
Param4.
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7.8 Searching the Historical Data Using Parameters (History Search Function)

Parameter Measuring Range (T-Range1/T-Range2)
Set the measuring range of the specified parameter. This is the portion of the waveform
used to determine the values of the parameter.

Search Range of the Historical Data
The search range extends from the Start Rec to the End Rec.

Search Method
Search in order starting with the newest waveform.

Show Map (Timestamp List)
Only searched waveforms are displayed in Show map. When Search Mode is OFF, all
waveforms are displayed.
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Chapter 8 Display

8.1

Relevant Keys

N

ﬁ HEEE,

Changing the Display Format

<For a description of this function, see page 1-17>

=)0/

MEASURE](X@ (re | misc Jeonocd matH)
MENU__ MENU LPHASE

m'@'@
FTICAL )

vsDIv TIME 7DIV

O

START/STOP

-ﬁzaam

—TRIG'D

SIMPLE | ENHANCED)§§

Az:'noN DELAY

@5
3

Operating Procedure
1.
2.

Press DISPLAY.

Pressing the Format soft key displays the format menu.

DTSPLAY.
Format Interpol Graticule Scale Trace ccunulate
Value Label Next
ad | sine A, [ | P oN oN OFF 12

Press the soft key corresponding to the

desired format. (Quad is not displayed on

DISPLAY,

Single Dual

the DL1620.)
( IE,%'QEEN rﬁ:::w

Next
1.2

Press the Next 1/2 soft key to display th

e Next 2/2 menu.

DTSPLAY.
Format Interpol Graticule Scale Trace ccunulate
Value Label Next
mwal | sine A~ EH [0 E|pFA ov |pFR on OFF 12

Press the Mapping soft key to select Auto, Fixed, or User.

[ DISPLAY_]
TransIucent] Mapping
Next
[iL] Auto 2/
[ DISPLAY_]
Transtucent] || Auto Fixed User
Next
oN 22|
I 1 1

Pressing the Set Mapping soft key displays a menu used to assign the waveforms.
(On the DL1620, the CH3, CH4, and Math2 settings are not displayed.)

Set Happing

[_DTSPLAY.

Bet Mapping|

Next
272

anslucent] Happing [a
[iL] User
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8.1 Changing the Display Format

Explanation

6.  Turn the jog shuttle to move the cursor to the desired channel.
7.  Pressing SELECT displays a menu used to set the number. (CH3, CH4, and Math2
are not displayed on the DL1620.)

Set Mapping,

cHL  [@—
]

CHzZ

a3

o

Mathi 4]
Hathz

[ DISPLAY.

anslucent] Happing [a
Bet Mapping| Next
ON user 272

8.  Turn the jog shuttle to select a number. Pressing ESC closes the menu.
9. Repeat steps 5 to 7 as necessary.

Main Format

Single: 1 waveform window

Dual: 2 waveform windows

Quad: 4 waveform windows (DL1640 and DL1640L only)

Mapping

Auto*:  Windows are arranged from top to bottom in order: CH1, CH2,..., Math1, Math2.
But no windows are shown for channels whose display is set to OFF.

Fixed*: Channels are displayed, regardless of whether their display setting is ON or
OFF, in order of channel number. The Math2 window is at the bottom with the
Math1 window directly above it.

User*: Assign numbers from 0 to 5 to CH1, CH2, ..., Math1, and Math2. The display
position varies depending on the assigned numbers.

* DL1620 is not equipped with channels 3, 4, and Math2.

Assignment Example when the Display Format is Set to Dual

CH1, CH1, CH4 0,2,4
CH2, CH4 CH2, 1,3,5
Fixed (If CH3 = OFF)  Auto (If CH3 = OFF) User

The number of points that can be displayed vertically for each channel varies as follows
according to the display format. However, the vertical resolution remains unchanged.
Single([[1): 383 points Quad(H): 95 points

Dual(H): 191 points

8-2
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8.2 Setting the Interpolation Method

Relevant Keys

<For a description of this function, see page 1-18>

=0/

ENAL HELP

\@oo

measure| cursor) (FILE | misc Jeomo-cd| MATH)

m'@@

ATICAL

vsDIv

MENU___MENU

AGESAVE Df

HORIZONTAL 4v)
SEARCH

TIME DIV

LPHASE ACG

SELECT

START/STOP

—

O0—TRIG'D

SWIPLE ENHANCED

ACTION __DELAY

O

G
E

ﬁ HEEE,

N

Operating Procedure
Set the Interpolation Method
1.  Press DISPLAY.
2.  Press the Interpol soft key to display the interpolation method menu.

ccumulate
OFF

3.  Press the soft key corresponding to the desired interpolation method.

DISPLAY,

Next
1.2

Fornmat Scale
Value

[IN

Trace
Label

[IN

Interpol | Graticule

Sine My, [

Tual

[_DISPLAY

Next
OFF 1.2

OFF ine Line | Pulse fccumuiate

Fornmat O | 3 i Iy
Dual
I I I

Interpolate

Any area along the time axis having less than 500 points per 10 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 interpolation
on, however, the DL1640/DL1640L will connect the points. Three interpolation settings

Explanation

are available.
Sine (¢ z): Interpolates between two dots using a sin x/x function.
Line («~,): Interpolates between two dots in a straight line.

PULSE (+*;:): Draws a horizontal line to a point directly above or below the next data
point and then interpolates using two dots so that the end of the
horizontal line is connected to the next data point by a vertical line.

OFF (+*+,+): No interpolation
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8.2 Setting the Interpolation Method

Outside the Interpolation Area
If interpolation is set to Sine, Line, or Pulse the instrument draws lines between points

that are aligned vertically.

Interpolate:

|

|

OFF

Sine/Line/Pulse

Within the Interpolation Area

Interpolate:

OFF

Sine

Line

Pulse
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8.3 Changing the Graticule

Relevant Keys

<For a description of this function, see page 1-17>

CLEAR
THACE

NEASURE](X@ (re | msc Jeonocd MATH)
MENU ___MENU

€T '@*@ [mace savE)o—(sHrr)
VERTICAL
SEARCH

vsDIv TIME 7DIV

HEEE

O

LPHASE Aco STAFIT/STOP

-imaam

O0—TRIG'D

SI’MPLE ENHANCED

AcrloN DELAY.

Bcsfe

§Né” HELP

SELECT

N

Operating Procedure
1.  Press DISPLAY.
2.  Press the Graticule soft key to select one of the three graticule types.

%[@
L

e

DTSPLAY.
Graticule Scale

Trace ccunulate
Value Label Next
] | OFF ow |pFF oN OFF 172

The graticule type can be selected from the following 3 types.

Format Interpol

Dual Sine M

Explanation

2000/10/25 11:25:11 [0 Normal
Stopped 95 3 s s
AT

2000/10,25 11:25:43 === Normal
sty Stopped 5 T /s tnssi

Edge CH1 £ Edge CH1 £
futo auto
00U

00U

L)

DISPLAY.

Tornat | Tnterpol [Graticale] Scale | Trace [cumiiaie Tornat | TWeerpol [ Craticule| Scale | Tracé [iccumiate
vatue | Laber Next vatue | Labet Next
single [sime ~ [ O @ o o | ore 12| smgte [sme ~ @ O @\|om o o [ ore 1

i

2000/10,25 11:26:14 [—————————piox Normal
Stopped % MS/s  Anshie

£

Edge CHL 5
Auto

Torat | Tnterpol [ Graticule | Scale | Tvace [ccumiiate
vatue | Labet Next
singte [sie o fm 00 @E[orR ov [pre ov | ore 1
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8.4 Turning Display of the Scaling Value ON/OFF

Relevant Keys

<For a description of this function, see page 1-17>

gnae HELP

ME/

@

(measure] cursor)

FLE | msc Jeono-Go|

=]

9@9@

v/DIv

O

MENU MENU
'@ v ace savE)o—(sHFr
Verienr O

MATH
TPHA:

TIME /DIV

O | &=

AcQ

m

O0—TRIG'D

TART/STOP

'

ENHANCED,

ﬂg

ACTION DELAY.

5

e
@.

=
L

Operating Procedure
1.
2.

Ze1101 09:5315 I

Stopped

Press DISPLAY.
Press the Scale Value soft key to select ON or OFF.

]
T Pt 10k 37

Normal
500KS/S  ZnsAliv
CHT 10:1
9.500 Udiv
Full

Edge CH1 §
Auto
-6.010 U
DISPLAY,
Fornat Interpol | Graticule | Scale Trace Jpccunulate
Value Label Next
Single Sine My {3 E|DFF] oN |DFF] ON OFF 12|
20001101 69:54:07 | _ Normal
Stopped _——5393 500kS/s  2nmsfliv
2000 V T HainI 10k >> CHI 16:1
0.566 Usdiv
....................... Fuil
Scale Value of Vertical Axis
»
Edge CH1 £
Auto
-6.010 U
Fio. o0mc Q. 101 10.000ns| )_DISPLAY.
Tmterpol | Graticule Scale Trace C
Value Label Next
Sing1 sine A [0 ME|orr PN oN OFF 1.2}

Scale Value of Time Axis

Explanation

You can display the upper and lower limits of the vertical axis or the axis horizontal of

each channel.

8-6
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8.5 Setting the Waveform Labels

<For a description of this function, see page 1-18>
Relevant Keys

MEAsunE]amon (rue T misc Jeomocd math) SELECT
N MENU MENU LPHASE ACO STAHT/STOP
A [ mace save)o—(sHrT)
g CromzoEL %) —
O—TRIG'D

a
| @ ENHANCED)

vsDIv TIME DIV
ACTION __ DELAY.

The DL1620 is not

N
equipped with
channels 3 and 4.

Operating Procedure
Setting the Waveform Label
1. Press one of the keys from CH 1 to CH 4 (or CH1 to CH2 for the DL1620) to select
the desired channel.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.

[N 4
Display [@Position ] Coupling Probe 5 Offset | Bandwidth

Next
OFF E 0.00div DC1MR 10:1 o0V Full 12|

3.  Press the Label soft key to display a keyboard, and enter the waveform label
according to the procedures described in section 4.1.

CHT,
@Variable inear Scl Label
pix+B Next
50.0 U DFF] oM cHL 22|
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8.5 Setting the Waveform Labels

Turning ON/OFF the Waveform Label
4.  Press DISPLAY.

5. Press the Trace Label soft key to select ON or OFF.
2000,11,01 10:01:47 ——iae~ Normal
_ ]

Stopped 5393 500kS/S  ZMSAliv
B B T Main 10k 77 CHT 16:1
0.500 Usdiv
Full

Edge CH1 §

: : : DISPLAY,
Fornat Interpol | Graticule [ Scale Trace [pccumulate

Value Label Next

Single Sine M 3 ON ON OFF 12|

2600,11/01 10:01:59 [=—=—=——=———————";x Normal
5393 pl

Stopped 500kS/S _ 2nsfliv
Label ——p= T et Tk 5% CAL 10:1
: : : : : 0.500 Udiv
Full

Edge CH1 £

DISPLAY

Format Tnterpol | Graticule] Scale Trace  Jpccunulate
Value Label Next
Single sSine M [z ON |orF PN OFF 12|

Explanation
Label Display ON/OFF (Trace Label)
Use this parameter to select whether or not to include waveform labels (channel

identification labels) on the display.

Entering Customized Labels

You can use the Define Label feature to enter customized labels for each channel. Each
label is a character string of up to eight alphanumerics. You can set the label display
ON/OFF using the Trace Label function; the label appears in the scale-value display and
with measurement results.

8-8 IM 701610-01E



8.6 Accumulated Waveform Display

<For a description of this function, see page 1-16>
Relevant Keys

CLEAR SNAL HELP

TRACE
=0/ \v4ele
.
MEASURE| CURSOR, FILE | MISC
A
Jorv] mace save)a—(ser)

SEARCH O—TRIGD |
o . SIMPLE | ENHANCED)

vsDIv TIME 7DIV

N

Operating Procedure
Selecting Averaging Mode
1.  Press DISPLAY.
2.  Press the Accumulate soft key to display the accumulate mode menu.

DISPLAY,

Format Interpol | Graticule Scale Trace ccumulate
Value Label Next
Quad sine £y, (=] N N OFF 1.2}

3.  Press the corresponding to the desired accumulate mode.

Format Interpol | Graticule Scale OFF Persist Color

Quad Sine My, [ ON

—17

Proceed to step 4 if you have selected Persist, or to step 5 if you selected Color.

Setting the Accumulative Time (When Persist has been Selected)
4.  Turn the jog shuttle to set the desired accumulative time.
[_DISPLAY_]

Format Interpol | Graticule Scale Trace ccumulate
Value Label Persist Next
Quad sine £y, (=] N ON | Tine 1.2}

1oons__|

Setting the Grade Width (When Color has been Selected)
5. Turn the jog shuttle to set the desired color width.

DTSPLAY.
Format Interpol Graticule Scale Trace ccunulate
Value Label Color Next
ad  |sine ~ @ [0 H|pA oy |pFA oy @ Grade 12
16,

IM 701610-01E 8-9



8.6 Accumulated Waveform Display

Explanation

During normal operation, the display is updated every time the 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: Accumulate using each channel color. Displayed for the specified time period
by gradually lowering the brightness.

Color:  Accumulate using eight colors that indicate the frequency of waveforms in the
data.

Accumulation Period (During Persist Mode)

When using the persistence mode, select the period over which waveforms are
accumulated from the list below. If you select infinite, the accumulation is carried out
infinitely. The default value is 100 ms.

100 ms, 200 ms, 500 ms, 1s,25s,55s,10s, 20 s, 50 s, and Infinite

Grade Width (for Color Grade Mode)

In color grade mode, the frequency of data value occurrence is indicated in eight colors
as illustrated below. The grade width can be set within the range given below. The
default setting is 16.

Overlapping display is performed indefinitely in color grade mode.

2 to 2048 (steps of 2")

Higher Frequency
Red | 28 or more Red | 896 or more

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 | 12to 15 White | 384 to 511
Cyan | 8to11 Cyan | 256 to 383
Green| 4to7 Green| 128 to 255
Blue 1to3 Blue 1to127

Black | 0 Black 0
When Grade Width = 4 When Grade Width = 128

For example, a dot which has appeared on the screen 100 times is displayed in red if the
grade width is 4, or in blue if the grade width is 128.

Points for Attention

» Automatic measurement of waveform parameters and GO/NO-GO judgment are
performed on the latest waveform.

« When displaying all waveforms in the history memory during accumulation, the
historical waveforms are displayed using the specified accumulation mode. However
the waveform display becomes slow.

*  When printing accumulated waveforms using the optional built-in printer, they are
printed using two tones.

» Only the latest waveform can be output to an external printer.

 If the waveform acquisition is forcibly stopped by pressing START/STOP, the
accumulation is temporarily suspended. When the acquisition is restarted, the display
is cleared and accumulation continues.

Clearing Accumulated Waveforms
You can clear accumulated waveforms by pressing CLEAR TRACE.

IM 701610-01E



8.7 Turning the Translucent Mode ON/OFF

Relevant Keys

=0,

v
3
O
O

SELECT,

D)

o
o

o
o

BEE

DISPLA)

— VERTICAL

vsDIv

O

ﬁu

O

& MENU __MENU

0
measure|cursor) (FILE | misc
l ) ( l leGol y:;::?z START/STOP

SEARCH O—TRIG'D

TIME 7DIV

O

o

LE | ENHANCED)

ACTION __ DELAY

N

Operating Procedure
1.  Press DISPLAY.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.

S m—

4
S

DTSPLAY.
Format Interpol Graticule Scale Trace ccunulate
Value Label Next
mwal | sine A~ EH [0 E|pFA ov |pFR on OFF 12

3.  Press the Translucent soft key to select0 ON or OFF.

DTSPLAY.

anslucent] Happing

Next
OFF  DH| Auto 272

Explanation

When this is turned to ON, the pop-up menu becomes translucent. The contents
underneath the pop-up menu can be seen.

Translucent: OFF Translucent: ON

AT 14:1:1Y . Warmal POOLARLA 14T ey Ml
stopped ] ] ey T Henpped M3 : s e
T [TRE 191 T [T T T
-esn-au«mu| |amu/u|u|
[0 i o Full
[ o e [ Wi
i sk, @50 i [ ) 1 6500t s
— w oo [
Trace = Cond (4w Trace P ot 400
G R e — i W L - G o .| P i o
I g L " Zmez S o o |
|[ s oy ey ey ey g / zned [ Faiel__) [EF_H_) [T}
)
Eige €1 Bdge a1 £
1t
fetion Eaewtorie @wricop || -esww 1 Save tn File  (E Hard Copy | s
Inage Save 3 Send Hail Mol Cowst [ Inage Ssve @ Sed Mall Hail Count [T8E) -
L | awauq — = _| e
| i I - K Fod: T R |
setey -5 Do 3 it hus setup 5.eomif| Euec
=) == = e
1 .00 1
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8.8 X-Y Waveform Display

Relevant Keys

CLEAR
C C)E/

<For a description of this function, see page 1-19>

ENAR HELP

(MEASURE] FLE | msc Jeono-Go|

MENU _MENU

=]
START/STOP

O0—TRIG'D

o o §
ENHANCED)]
A

ACTION __ DELAY.

\VA®)

Operating Procedure
1. Press SHIFT to activate shift mode.

Functions marked in purple on the panel become active.
2. Press DISPLAY.

Selecting the Display Format
3.  Press the Mode soft key to display the mode selection menu.

XY

Hode

T-Y

4, Press the T-Y, X-Y, or T-Y&X-Y soft key to set the mode.

X-Y

T-Y & X-Y

X-¥

=

Continue with steps 5 - 12 below if you selected X-Y or T-Y&X-Y.
5.  Press the Select soft key to select the X-Y waveform that you want to set (DL1640/
DL1640L only.)

Setting the X and Y Axes

6. Pressing the Source soft key displays the channel menu.

7.  Press the soft keys corresponding to the channels that you want to assign to the X
and Y axes. If you select None, X-Y waveforms are not displayed.

X:Chl
¥:Chz

X:Chz
¥:Chl

==

Setting the Display Range
8.  Press the T-Range1/T-Range2 soft key.

Turn the jog shuttle to set the display T-Range1.
9. In a similar fashion, press the T-Range1/T-Range2 soft key to set the display T-

Range-2.

XY
[ET-Rangel
-5.000div
[ET-Range2 |
5.000div

Setting the Split View (DL1640/DL1640L only)
10. Press the Split soft key and select ON or OFF to separate the display of the XY1
and XY2 waveforms.

Hode Select

T-¥ & X-Y XYz

Source

X:Ch1
¥:ChZ.

SpIit

OFF m

XY
[@T-Rangel
—5.000div
[ET-Rangez |
5 .000div

IM 701610-01E



8.8 X-Y Waveform Display

Explanation

Assigning X (Horizontal) and Y (Vertical) Axes: Source
The channels that can be assigned to the X and Y axes are as follows:

X-Y waveform X axis, Y axis

XY1 X: CH1 X: CH2
Y: CH2 or Y: CH1
XY2 X:CH3 X: CH4
(DL1640/DL1640L " Y: CH4 Y: CH3
None X-Y waveforms are not displayed

Number of X-Y Waveforms that can be Displayed
The number of X-Y waveforms that can be displayed is two (XY1, XY2), (or one (XY1)
for the DL1620) . The display of each X-Y waveform can be turned ON/OFF.

Selecting the Display Format: Mode

You can choose from the following three display formats.

T-Y&X-Y: The top window displays normal (T-Y) 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-Y Waveform Display Range: T-Range1/T-Range2

The X-Y display shows the range selected on the T-Y waveform.

You can set the start (fine dashed line) and end (coarse dashed line) positions in the
range -5 to +5 div from the center of the waveform display frame. The start and end
positions are not displayed on the X-Y waveform.

The resolution is as follows.

Resolution: T/div x 10/displayed record length

Selecting the Split View: Split (DL1640/DL1640L only)
If this setting is ON, the XY1 and XY2 waveforms are displayed in separate windows.
Further, even if Mode is X-Y, T-Y waveforms are displayed.

Precautions to be Taken when Displaying X-Y Waveforms
» The divided windows of the T-Y waveform display when using the T-Y & X-Y format
are displayed in accordance with the Format setting specified with DISPLAY.
» The zoom function applies only to T-Y waveforms. In addition, Main, Z1, or Z2 can be
selected for the T-Y waveform display.
» When expanding the X-Y waveform, change the Variable parameter of each channel.
The waveform can be expanded or reduced artificially.
* In the modes below, the waveform may flicker when using the T-Y&X-Y display. If the
waveform flickers, change to just the X-Y or T-Y display.
High Resolution mode
Averaging mode
Repetitive Sampling mode

IM 701610-01E
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8.9 Zooming the Waveform

Relevant Keys

N

<For a description of this function, see page 1-19>

§

CE

weasure[cursor) (FILE | misc Jconoco| math)
( l ) MENul MENI!I = HASE
(erur [meeia)Goer| wiace sarE)o—(aer)

/

O0—TRIG'D

nﬁiﬂm HOREZONTAL &)

“
C)

é@é@

T\

Operating Procedure
Selecting the Display Mode

1.
2.

3.

Press ZOOM.
Pressing the Mode soft key displays the display format menu.

ZOOH,

Hode

Hain

Press the soft key corresponding to the desired display format.

(l Hain | 21 only 22 only Main&Z1 Main&zz Z1&22 HaindZ1&22

Setting the Zoom Rate

4.

Press the Z1 Mag/Z2 Mag soft key.

Turn the jog shuttle to set the zoom rate of Z1 zoom box (If you set Mode to Z1, Z1
Mag is displayed. If you select Z2, Z2 Mag is displayed. If you select Z1 and Z2,
Z1 Mag/Z2 Mag is displayed.).

Hode @ Z1 Mag |® 21 Pos
x 2 1.000diy [Fit Heas
Main&Z18&22 | ZZ Nag @ 2Z Pos ng to Z1]
1.660di

In a similar fashion, press the Z2 Mag soft key to set the zoom rate of Z2 zoom
box.

ZDO0H

it X-y
ng to 22

it Heas
ng to ZZ)

it X-y
ng to Z1]

Selecting the Zoom Position

6.

Press the Z1 Pos/Z2 Pos soft key. (If you set Mode to Z1, Z1 Pos is displayed. If
you select Z2, Z2 Pos is displayed. If you select Z1 and Z2, Z1 Pos/Z2 Pos is
displayed.)

Turn the jog shuttle to set the zoom position of the Z1 zoom box.

Hode [ = 21 Hag @ 21 Pos
1.000diy [Fit Heas
Main&Z18&22 | ZZ Nag I3 ZZ Pns ng to Z1]
1060 i

In a similar fashion, press the Z2 Pos soft key to set the zoom position of Z2 zoom
box.

By setting the jog shuttle control to both Z1 Pos and Z2 Pos, the zoom positions of
both Z1 and Z2 can be moved simultaneously.

ZDO0H

it X-y
ng to 22

it Heas
ng to ZZ)

it X-y
ng to Z1]
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8.9 Zooming the Waveform

Explanation

Changing the Range of the Automated Measurement of Waveform Parameters

8.  Press the Fit Meas Rng to Z1 or Fit Meas Rng to Z2 soft key (depending on the
display format of the zoom waveform) to set the range of the automated
measurement of waveform parameters to the zoom range of Z1 or Z2, respectively.

Changing the Range of the X-Y Waveform Display

9.  Pressing the Fit X-Y Rng to Z1 or Fit X-Y Rng to Z2 soft key (depending on the
zoomed waveform display format), sets the X-Y display range to the Z1 or Z2 zoom
range.

The zoomed waveform of two locations can be displayed simultaneously (dual zoom).
Note that if the number of displayed points is less than or equal to 50 (or 40), zooming is
not possible.

Selecting the Display Mode of 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 1 in the bottom window.

Main&Z2: Displays the main waveform in the top window and zoomed waveform of n
zoom box 2 in the bottom window.

218&7Z2: Displays the zoomed waveform of zoom box 1 in the top window and the g
zoomed waveform of zoom box 2 in the bottom window. '%

<

Main&Z1&Z2: Displays the main waveform in the top window, the zoomed waveform of
zoom box 1 in the lower left window and the zoomed waveform of zoom
box 2 in the lower right window.

Zoom Rate: Z1 Mag/Z2 Mag

« The maximum zoom rate varies depending on the displayed record length.
Maximum zoom rate: (displayed record length)/50 (or 40)
Note that the displayed record length is not necessarily the same as the record length
of the acquisition memory.
For details regarding the displayed record length, see Appendix 1, “Relationship
between the Time Axis Setting, Sample Rate, and Record length.”

* You can change the zoom rate for Z1 and Z2 (zoomed waveforms of two locations).

Zoom Position: Z1 Position and Z2 Position

» The zoom position can be set by specifying the center position in the range -5 to +5
div from the center of the waveform display frame.
The resolution is as follows.
Zoom position resolution: (T/div x 10)/(displayed 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.

IM 701610-01E
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8.9 Zooming the Waveform

Changing the Range of the Automated Measurement of Waveform Parameters: Fit
Meas Rng to Z1/Fit Meas Rng to Z2

Sets the range of the automated measurement of waveform parameters to the zoom
range of Z1 or Z2. This is valid even if the automated measurement of waveform
parameters is turned OFF.

Changing the Range of the X-Y Waveform Display: Fit X-Y Rng to Z1/Fit X-Y Rng to
z2

The X-Y waveform display range can be fitted to match the Z1 or Z2 zoom range. This
setting is effective even when X-Y Mode is T-Y.

Zooming the Power Spectrum
It is not possible to zoom a power spectrum of 1 k FFT points. A power spectrum with
10 k FFT points can be zoomed to a maximum of 10x.

8-16
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8.10 Search Data Using Search and Zoom Function

<For a description of this function, see page 1-26>
Relevant Keys

CLEAR
TRACE
Coleyd
weasure]cursor) (FILE | misc [como-Gd| matH (
e
(serup lDlSPLAV (copy| mace save)o )

a [
SIMPLE | ENHANCED) §

ACTION DELAY

Operating Procedure
When Performing a Edge Search
1. Press SHIFT to activate shift mode.
Functions marked in purple on the panel become active.
2. Press ZOOM.

Selecting the Search Method (Type)
3.  Pressing the Type soft key displays the search method menu.

[_SEARCH,
Type o | Z1 Hayg | 21 Pos [5Searched
Setup Pattern Exec

Edge x 2 0.006diy No Match

i

4.  Press the Edge soft key.

[_SEARCH,
Edge Serial Width Parallel puto Scroll}Searched
Pattern Pattern Pattern Exec
Mo Match
I

]

Setting the Search Condition

5.  Pressing the Setup soft key displays the search condition setting dialog box. Turn
the jog shuttle to select the parameter. Pressing SELECT displays a menu used to
set the item or changes the selected item.

Setup,

Source CHI,
Level L 0.000 v Settings for these items can be input directly
Palarity using a USB keyboard. (@)

Hysteresis 9.3div
Count 1
Start Point —5.000d iv,

SEARCH

Tpe = [© 21 Mag |® 21 Pos [searched | —
Setup Pattern Exec
Edge x 2 0.000diy No Match
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8.10 Search Data Using Search and Zoom Function

e Setting the Source
6.  Turn the jog shuttle to move the cursor to the channel to be searched and press
SELECT. (CH3, CH4, and Math2 are not displayed on the DL1620).

Setup,

Source Select:

Level

Polarity CHZ

Hysteresis CH3

Count CH4

Start Point Mathl

HathZ I [_SEARCH,

Type o [© Z1 Pos [©Searched

Setup — Pattern Exec
Edge I x 2 0.000d iy No Match

Setting the Level

7. Turn the jog shuttle to set the level and press SELECT. You can use the arrow
keys to move between the digits.

Pressing RESET resets the level to 0 V.

Setting the Polarity
8. Press SELECT to select £ or 1.

Setting the Hysteresis

9.  Turn the jog shuttle to set the hysteresis and press SELECT. You can use the
arrow keys to move between the digits.

Pressing RESET resets the hysteresis to 0.3 div.

Setting the Count

10. Turn the jog shuttle to set the count and press SELECT. You can use the arrow
keys to move between the digits.

Pressing RESET resets the count to 0.

e Setting the Start Point

11.  Turn the jog shuttle to set the start position of the search. Press SELECT. You
can use the arrow keys to move between the digits.
Pressing RESET sets the position to -5 div.

12. Press ESC to close the search condition setting dialog box.

Setting the Display Position of the Search Results (When Zoom Mode is Z1 & Z2 or
Main & Z1 & 22)
13. Press the Result Window soft key to select Z1 or Z2.

[_SEARCH,
Type [a Result @ Z1 Hag |5 Z1 Pos & Searched
Setup Windouw x 2 0.0004 i Pattern Exec
Edge 71| zz |0 22 nag [ 22 Pos | Mo Match
x 2 0.000d i

Executing the Search

14. Pressing the Exec soft key starts the search. The search results are displayed in
the zoomed waveform display position selected in step 13.
You can search 1000 times using the same conditions.

Displaying the Previous Search Results

15. Press the Searched Pattern soft key.

16. Turn the jog shuttle to select the number of the search result to be displayed.
Newer search results are displayed with higher numbers (result 2 is newer than
result 1).
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8.10 Search Data Using Search and Zoom Function

Changing the Zoom Rate and Position

17. As in the zoomed waveform, you can change the zoom rate of Z1 and Z2 by
pressing the Z1 Mag/Z2 Mag soft key and turning the jog shuttle.

18. Asin the zoomed waveform, you can move the section that is being zoomed by
pressing the Z1 Pos/Z2 Pos soft key and turning the jog shuttle.

When Performing a Serial Pattern Search
1. Press SHIFT to activate shift mode.
Functions marked in purple on the panel become active.
2. Press ZOOM.

Selecting the Search Method (Type)
3.  Pressing the Type soft key displays the search method menu.

[_SEARCH,

Type [a [@ Z1 Mag B 21 Pos [&)Searched
Setup Pattern Exec

Edge x 2 0.000diy No Match

4.  Press the Serial Pattern soft key.

[_SEARCH,

Edge Serial Width Parallel puto Scroll}Searched
Pattern Pattern Pattern Exec

Mo Match

]

Setting the Search Conditions

5.  Pressing the Setup soft key displays the search condition setting dialog box. Turn
the jog shuttle to select the parameter. Pressing SELECT displays a menu used to
set the item or changes the selected item.

[_SEARCH,
Type [ | 21 Hag | 21 Pos [ZSearched
Setup Pattern Exec
Serial x 2 0.000diy No Match
Pattern,

Setup,
clock ¢
Interval [ 0.0z} Settings for these items can be input
directly using a USB keyboard. (@)

Source CHI,

Thr Upper [ 6.000 U__]
Thr Lower [ ©0.000 U__}
rattern  [A]_E_C_T]
] 8 16 24

32 40 a8 56 63|
XEXXXXXX XRARKAXX XAAXKAHX XXXXKXKK

Clear Patiern,

Start Point -5.000d iy [_SEARCH,

Type oS JDSearched

Pattern Exec
Serial I I X Z I 0.000diy No HMatch
Pattern,
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8.10 Search Data Using Search and Zoom Function

e Setting the Clock CH

6.  Turn the jog shuttle to move the cursor to the clock channel and press SELECT. If
you selected CH1 to CH4 (or CH1 to CH2 on the DL1620), go to step 7. If you
selected None, go to step 10.

Type

Serial

Pattern,

setup,

Clock CH

Interval

Source

Thr Upper

Thr Lower

Pattern OAa]_® C 0

] 8 16 24

32 40 a8 56 63|
KRAXXARK XHKARUARK XKAXKRKA XAXKAXKK

Clear Patiern,
Start Point -5.000d iy,

I I Xz I 0.

[ SEARCH,

IE,

e Setting the Level (When Clock CH is Set to CH1-CH4)
7. Turn the jog shuttle to set the level and press SELECT. You can use the arrow

keys to move between the digits.
Pressing RESET resets the levelto 0 V.

Type

serial

Pattern

Setup,

clock on

Level 0.0 U i |
Potarity [ F——%_1

Hysteresis| 6. 3div. 1

Source CHI,

Thr Upper 9.0 U !

Thr Louer 00U

Pattern JaJ_B T 1]

0 i} 16 24

32 40 48 56 63|
XXXKXXXX KAXXXXKK XXXAXKXX XKXXXXXKX

Clear Pattern,
Start Point -5.000div__]

Settings for these items can be input
directly using a USB keyboard. (&)

SEARCH,

I I X 2 I . 000dir

Pos~ [DSearched

E’

e Setting the Polarity (When Clock CH is Set to CH1-CH4)

8. Press SELECT to select £ or 1.

Setting the Hysteresis (When Clock CH is Set to CH1-CH4)

9.  Turn the jog shuttle to set the hysteresis and press SELECT. You can use the

arrow keys to move between the digits.

Pressing RESET resets the hysteresis to 0.3 div.

Setting the Interval (When Clock CH is Set to None)

10. Turn the jog shuttle to set the interval at which to check the pattern and press
SELECT. You can use the arrow keys to move between the digits.
Pressing RESET resets the interval to the default value.
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8.10 Search Data Using Search and Zoom Function

e Setting the Source
11.  Turn the jog shuttle to move the cursor to the channel to be searched and press
SELECT. (CH3, CH4, and Math2 are not displayed on the DL1620).

Setup,

Clock ot
Interval

Source @+Select:

Thr Upper

Thr Lower CHz

Pattern CH3 i

] 8 CH4

HXXXXXXX XXX XX
Mathi 63

XEXXXXXX XXX XXX
MathZ

Clear Patt]
Start Point [ -5.000div__| [_SEARCH,

Type Pos  [5)Searched

Pattern Exec
serial I I X2 I 0.000diY No Match
Pattern

e Set the Thr Upper

12.  Turn the jog shuttle to set the level used to determine Low and press SELECT.
You can use the arrow keys to move between the digits.
Pressing RESET resets the level to 0 V.

e Set the Thr Lower

13. Turn the jog shuttle to set the level used to determine High and press SELECT.
You can use the arrow keys to move between the digits.
Pressing RESET resets the level to 0 V.

¢ Set the Pattern

14. Press SELECT to select the pattern number A to D.

15.  Turn the jog shuttle to move the cursor to the desired bit position.

16. Press SELECT to select H, L, or X. If you click Clear Pattern all bits are set to X.

17. Set other pattern numbers as necessary.

¢ Setting the Start Point

18. Turn the jog shuttle to set the start position of the search. Press SELECT. You
can use the arrow keys to move between the digits.
Pressing RESET sets the position to -5 div.

19. Press ESC close the search condition setting dialog box.

Setting the Display Position of the Search Results (When Zoom Mode is Z1 & Z2 or
Main & Z1 & Z2)
20. Press the Result Window soft key to select Z1 or Z2.

[_SEARCH,
Type [ Result | Z1 Hag |5 21 Pos [&Searched
Setup Uindouw X 2 0.000d i Pattern Exec
Serial Z1 22 | 22 Mag |5 22 Pos | No Match
Pattern, x 2 0.000d i

Executing the Search

21. Pressing the Exec soft key starts the search. The search results are displayed in
the zoomed waveform display position selected in step 17.
You can search 1000 times using the same conditions.
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Displaying the Previous Search Results

22. Press the Searched Pattern soft key.

23. Turn the jog shuttle to select the number of the search result to be displayed.
Newer search results are displayed with higher numbers (result 2 is newer than

result 1

)

Changing the Zoom Rate and Position

24. As in the zoomed waveform, you can change the zoom rate of Z1 and Z2 by
pressing the Z1 Mag/Z2 Mag soft key and turning the jog shuttle.

25. As in the zoomed waveform, you can move the section that is being zoomed by
pressing the Z1 Pos/Z2 Pos soft key and turning the jog shuttle.

When Performing a Parallel Pattern Search
1. Press SHIFT to activate shift mode.

The functions printed in purple letters on the front panel become activated.

2. Press ZOOM.

Selecting the Search Method Type
3.  Press the Type soft key to display the search method selection menu.

Edge

Type [o
setup

x 2

@ 21 Hag |5 21 Pos 7 Searched

0.000d i!

No Match

[_SEARCH_]

Pattern Exec

i

4.  Press the Parallel Pattern soft key.

=

Serial Width Parallel
Pattern Pattern

puto Scroll

Searched

[ SEARCH_]

Pattern Exec
o Hatch

i

Setting the Search Criteria

5.  Press the Setup soft key to display the search criteria settings dialog box. Turn the
jog shuttle to select the setting item. When you press SELECT, the settings menu
for the selected item is displayed, or the selected value is changed.

Setup.

Clock o

CHZ

CH3

CH4

Hathl X I_o.00div_] 6.3div_]
Hathz X [ 9.00div_J 0.3div_]

Start Point -5.000d v,

Pattern Level Hysteresis

H. 1 6.500 U] 6.3div_]

X 1 6.600 U] _6.3div_]

X1 weooeuf 6.3dv]

X 1 6.900 U] _6.3div_]

The Level and Hysteresis settings for each
channel or Math function can be input directly
using a USB keyboard. (@)

Tupe [
Parallel

Pattern

Setup

[5y 21 Mag | Z1 Pos

[ SEARCH,
[-ySearched
Pattern Exec
x2z 0.000di4 No Match
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e Setting the Clock CH

6. Move the cursor over to the clock channel with the jog shuttle, then press SELECT.
When selecting CH1-CH4 (or CH1 to CH2 on the DL1620), proceed to step 7. If
you select None, skip to step 10.

Setup.

Eteresis
P
MathZ X I 0.00div I 0.3div !

Start Point —5.600diu

[_SEARCH,
Type . |7 Z1 Hag | 21 Pos [5Searched
Setup Pattern Exec
Parallel x 2 0.000diy No Match
Pattern

Setting the Clock Channel Pattern
7. Use the jog shuttle to move the cursor to the Pattern of the channel set as the clock
channel. Press SELECT to select or .

Setting the Clock CH Level

8.  Use the jog shuttle to move the cursor to the Level of the channel set as the clock
channel. Press SELECT, then use the jog shuttle to set the level, and press
SELECT again. Use the arrow keys to move between the digits. If you press
RESET, the setting will be restored to 0 V.

Setting the Hysteresis of the Clock Channel

9.  Use the jog shuttle to move the cursor to the Hysteresis of the channel set as the
clock channel. Press SELECT, use the jog shuttle to set the hysteresis, then press
SELECT again. Use the arrow keys to move between the digits. If you press
RESET, the setting will be restored to 0.3 div.

¢ Setting the Pattern for Each Channel
10. Use the jog shuttle to move the cursor to the Pattern of the channel you wish to set.
Press SELECT key to select H, L, or X.

e Setting the Level for Each Channel

11. Use the jog shuttle to move the cursor to the Level of the channel you wish to set.
Press SELECT, then use the jog shuttle to set the Level and press SELECT again.
Use the arrow keys to move between the digits. If you press RESET, the setting
will be restored to 0 V.

¢ Setting the Hysteresis for Each Channel

12. Use the jog shuttle to move the cursor to the Hysteresis of the channel you wish to
set. Press SELECT, then use the jog shuttle to set the hysteresis, and press
SELECT again. Use the arrow keys to move between the digits. If you press
RESET, the setting will be restored to 0.3 div.

e Setting the Start Point

13. Use the jog shuttle to move the cursor to the start point, then press SELECT. Use
the jog shuttle to select the start point, then press SELECT again. Use the arrow
keys to move between the digits. If you press RESET, the setting will be restored
to =5 div.

14. Press ESC to close the dialog box.
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Setting the Display Position for the Search Results (When Zoom Mode is Z1&Z2 or
Main&Z1&Z2)
15. Press the Results Window soft key to select Z1 or Z2.

[_SEARCH,
Tgpe | Fesult |@ 21 Hag |3 21 Pos [eiSearched
setup Window X2 0.000diy Pattern Exec
Parallel Z1 ZZ |9y 22 Nag |[© Z2 Pos | Mo Match
Pattern X 2 0.000d i

Executing the Search

16. Press the Exec soft key to perform the search. The results are displayed in the
zoom waveform display position selected in step 15. You can perform a search
using the same search criteria 1000 times.

Displaying Previous Search Results

17. Press the Searched Pattern soft key to highlight the jog shuttle icon.

18. Turn the jog shuttle to select the number of the search results to be displayed. The
most recent search has the highest number.

Changing the Zooming Factor and Position

19. As you did with the zoomed waveform, press the Z1 Mag/Z2 Mag soft key, then
turn the jog shuttle to change the zooming factor of Z1 and Z2.

20. As you did with the zoomed waveform, press the Z1 Pos/Z2 Pos soft key, then turn
the jog shuttle to change the position of the zoom box for Z1 and Z2.

When Performing a Pulse Width Search

1. Press SHIFT to activate shift mode. The functions printed in purple letters on the
front panel become activated.
2. Press ZOOM.

Selecting the Search Method
3.  Press the Type soft key to display the search method selection menu.

[_SEARCH,
Type [a @ 21 Hag |5 21 Pos 7 Searched
setup Pattern Exec
Edge x 2 0.000diy No Match

i

4.  Press the Width soft key to select the search method.

[ SEARCH,

Edge Serial Width Parallel Juto Scrollf)Searched
Pattern Pattern Pattern Exec

o Hatch

i

Setting the Search Criteria

5. When you press the Setup soft key the search criteria settings dialog box is
displayed. Turn the jog shuttle to select a setting item. Press SELECT to display
the setting menu for the selected item, or change the current setting.

Setup,

Type

Source

Level L osewu Settings for these items can be input directly
Polarity using a USB keyboard. (@)

Hysteresis 0.3div, 1
Tine 0.002n: i

Start Point -5.600div T}

[_SEARCH

Type ]~ [ 21 Hag o 21 Pos [oSearched
Setup Pattern Exec
Width X2 ©.000d iy No Match
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e Setting the Type
6. Use the jog shuttle to choose either Pulse < T, Pulse > T, T1 < PLS < T2,
T1 < PLS < T2, or Time Out, then press SELECT.

Setup

Type

Source

‘@+Select:

Pulse>T

Level
Polarity T1<PL3<TZ
Hysteresis T1<PLS<TZ

Time Time Out

Start Point -5 .000diy

[_SEARCH,
Type . |7 Z1 Hag | 21 Pos [5Searched

Setup Pattern Exec
Width x 2 0.006diy NO Match

¢ Setting the Source

7. Use the jog shuttle to move the cursor to the desired source channel then press
SELECT. (CH3, CH4, and Math2 are not displayed on the DL1620).

Setup

Tupe
Source [@+SeTect—]
Level
Polarity CHz
Hysteresis CH3
Time CH4

Mathl
Start Point Mathz

[_SEARCH__]

Type [a 63 21 Mag @ 21 Pos |oSearched
setup Pattern Exec
Width X2 0.006diy No Match

¢ Setting the Level
8.  Use the jog shuttle to set the level, then press SELECT. Use the arrows to move
between the digits. Pressing RESET restores the value to 0 V.

e Setting the Polarity
9. Press SELECT to select H or L.

¢ Setting the Hysteresis
10. Use the jog shuttle to set the hysteresis, then press SELECT. Use the arrow keys

to move the arrows between the digits. Pressing RESET restores the value to 0.3
div.

¢ Setting the Time

11. Use the jog shuttle to set the count, then press SELECT. Use the arrow keys to
move the arrows between the digits. Pressing RESET restores the value to
minimum resolution (1/sample rate). Set Time1 and Time2 if you selected
T1<PLS<T2 or T1<PLS<T2 in step 6.

¢ Setting the Start Point

12. Use the jog shuttle to set the search start position, then press SELECT. Use the
arrow keys to move the arrows between the digits. Pressing RESET restores the
value to -5 div.

13. Press ESC to close the dialog box.
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8.10 Search Data Using Search and Zoom Function

Setting the Search Results Display Position (When Zoom Mode is Z1&Z2 or
Main&Z1&Z2)
14. Press the Result Window soft key to select Z1 or Z2.

[_SEARCH,
Type [a Result @ Z1 Hag |5 Z1 Pos & Searched
Setup Windouw x 2 0.0004 i Pattern Exec
Uidth Z1 22 |5 22 mag |5 22 Pos | No Match
x 2 0.000d i

Executing the Search

15. Press the Exec soft key to perform the search. The search results are displayed in
the zoom waveform display position selected in step 14.
You can search 1000 times using the same conditions.

Displaying Previous Search Results

16. Press the Searched Pattern soft key to highlight the jog shuttle icon.

17.  Turn the jog shuttle to select one of the displayed search results numbers. The
higher the number the more recent the search result.
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When Performing an Auto Scroll Search
1. Press SHIFT to activate the shift mode.
2. Press ZOOM.

Selecting the Search Method (Type)
3.  Press the Type soft key to display the search method selection menu.

[_SEARCH,
Type [ | 21 Hag | 21 Pos [ZSearched
Setup Pattern Exec
Edge x 2 0.000diy No Match

]

4.  Press the Auto Scroll soft key.

[_SEARCH,

Edge Serial Width Parallel juto Scroll[}Searched
Pattern Pattern Pattern Exec

o Hatch

]

Selecting the Scroll Direction
5. Press the Direction soft key to set the scrolling direction.

[_SEARCH,
Type Direction| Resuit |@ 21 Mag | 21 Pos |&» Speed
Uindow x 2.5 0.00004d i Exec
wto Scrollf << 22 | 22 Mag |© 22 Pos 4
x 2.5 0.0000d i

Setting the Search Results Display Position (When Zoom Mode is Z1&Z2 or
Main&Z1&Z2)
6. Press the Results Window soft key to select Z1 or Z2.

SEARCH__]
Type Tirection] Result [& Z1 Mag @ 21 Pos &> Speed
Window x 2.5 0.0000d i Exec
uto Scroll] << 22 | 22 Mag |5 22 Pos 4
X 2.5 0.0000d i

Changing the Zooming Factor and Position

7. Asyou did with the zoomed waveform, press the Z1 Mag/Z2 Mag soft key, then
turn the jog shuttle to change the part which is expanded and displayed in Z1 and
Z2.

8.  As you did with the zoomed waveform, press the Z1 Pos/Z2 Pos soft key, then turn
the jog shuttle to change the part which is expanded and displayed in Z1 and Z2.

Setting the Scroll Speed
9.  Press the Speed soft key, then use the jog shuttle to set the scroll speed from 1 to
7.

Executing the Scroll
10. Press the Exec soft key to perform the Scroll. Press the key again to stop the
Scroll.
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Explanation

When the data acquisition is stopped, a section of the waveform can be searched and

displayed expanded.

Search Method: Type

The following two search methods are available.

Edge: Searches the number of times the signal went above (rising) or below
(falling) the specified level from the search start position.

Serial Pattern:  Searches for a section of the waveform that has the same pattern as
the specified waveform pattern (High or Low status or Don’t Care).

Parallel Pattern: Searches by using a status (High, Low, or Don’t Care) of each channel,
CH1 through CH4, Math1, and Math2 (or CH1, CH2, and Math1 for the
DL1620).

Pulse Width: Searches for a particular section of the current displayed waveform.
Searches for a section of the waveform of which the pulse width is
shorter or longer than the specified time width from the search start
position.

Auto Scroll: The zoom position automatically moves (auto scroll) in the specified
direction. You can scroll through the zoomed waveform and stop the
scrolling at the desired position.

Search Condition: Setup
e When the Type is Edge
Source:  Select the channel to be searched. You can also select Math1 and Math2
(or Math1 for the DL1620).
Level: Set the level used to determine the rising or falling edge. The range is 8
div within the screen. The resolution is 0.01 div.
Polarity: ~ Select the polarity from the following list.
£: Search by the number of times the waveform passes from below the
specified level to above the specified level.
1.: Search by the number of times the waveform passes from above the
specified level to below the specified level.
Hys: Set the hysteresis. The range is 0.3 div to 4 div.
Count: Set the number of times £ or 1 is to be met. The range is 1 to 1000000.
Start Point: Set the starting position of the search. The range is from —5 to 5 div.

e When the Type is Serial Pattern

Clock CH: Select the clock channel, from CH1 to CH4 (or CH1 to CH2 for the
DL1620), that is used as a timing reference in searching the status. When
None is selected, the status is searched at a predetermined interval.

Source:  Select the channel to be searched. You can also select Math1 and Math2
(or Math1 for the DL1620).

Thr Upper: Set the level used to determine Low (L).

Thr Lower: Set the level used to determine High (H).

Pattern:  Four different types of patterns can be registered. Set the pattern with 64
bits of H, L, X (Don’t Care) symbols.
H: When the value is greater than or equal to Thr Lower.
L: When the value is less than or equal to Thr Upper.
X: Do not determine.

Start Point: Set the start position of the search. The range is from -5 to 5 div.
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When CH1 to CH4 (or CH1 to CH2 for the DL1620) is Set as the Clock Channel
Level: Set the level used to determine the rising or falling edge. The range is 8
div within the screen. The resolution is 0.01 div.
Polarity:  Select the polarity from the following list.
£: Search the status when the waveform changes from below the
specified level to above the specified level.
1.: Search the status when the waveform changes from above the
specified level to below the specified level.
Hys: Set the hysteresis. The range is 0.3 div to 4 div.
When None is Set as the Clock Channel
Interval:  Set the interval at which to search the status.

When the Type is Parallel Pattern

Clock CH: Select a clock channel from CH1 to CH4 (or CH1 to CH2 for the DL1620)
that will provide the standard timing for searching the status. Select
NONE to check the status of all the data.

Start Point: Set the starting position for the search. The range for this setting is -5 to 5

div.
Channels Specified as Clock Channels
Level: Set the level for determining rising and falling. The range for the setting is

an on-screen 8 div, and the resolution is 0.01 div.
Pattern:  Choose from the following:
£: Check the pattern when the waveform changes from above to below

the specified level.
1.: Checks the pattern when the waveform changes from below to above
the specified level.
Hysteresis:Set the hysteresis. The range for the setting is 0.3 to 4 div.
Channels Other than Clock Channels
Pattern:  Set using the H, L, or X (Don’t Care) symbols.
H: When the value is greater than the level.
L: When the value is less than the level.
X: Do not determine.
Level: Set the levels to determine H and L.
Hysteresis:Set the hysteresis. The range for this setting is 0.3 div to 4 div.
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e When the Type is Pulse Width

Type: Select the relationship between the specified time and the measured
waveform.
Pulse < T: Detects a section of the waveform whose pulse width
(Pulse) is shorter than the specified time (T).
Pulse > T: Detects a section of the waveform whose pulse width

(Pulse) is longer than the specified time (T).
T1 < PLS < T2: Detects a section of the waveform whose pulse width
(Pulse) is within the specified times (T1 to T2).
T1 < PLS < T2: Detects a section of the waveform whose pulse width
(Pulse) is outside the specified times (T1 to T2).
Timeout: Detects a section of the waveform whose pulse width
(Pulse) exceeds the specified time (T). The displayed
position in the zoom display differs from the Pulse > T
case.
Source:  Select the source channel for the search. You can also select Math1 and
Math2 (or Math1 for the DL1620).
Level: Set the level for determining High and Low. The setting range is an on-
screen 8 div, and the resolution is 0.01 div.
Polarity: ~ Choose from the following:
High: When the waveform is higher than the specified level.
Low: When the waveform is lower than the specified level.
Hysteresis:Set the hysteresis. The range for this setting is 0.3 div to 4 div.
Time: Set the determination time, “T.” The range for this setting is 1/sample rate
display range.
Start Point: Set the starting position for the search. The range for this setting is -5 to 5
div.

Display Position of the Searched Waveform: Result Window
When the zoom mode is set to Z1 & Z2 or Main & Z1 & Z2, you can select whether to
display the searched waveform in the Z1 or Z2 window.

Search Count

The search can be carried out up to 1000 times. When the type is edge, the rising or
falling edge is counted from the previous search position. In addition, the past search
results can also be displayed.

Changing the Zoom Rate and Position
The search results are displayed in the zoomed waveform display area. As in the
zoomed waveform, the zoom rate and position can be changed.
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Precautions to be Taken when Searching
» Searching is not possible while the data acquisition is in progress.
» Searching is not possible on the computed results of the power spectrum.
» The search result is void if the following operations, are carried out:
Starting data acquisition.
Changing the Search Setup setting.
Shifting the phase of the source or the clock.
» Searching is not possible when setting CH2 or CH4 as the clock channel while in
high-resolution mode.
» Searching is not possible when all patterns are set to X.
» Patterns from undisplayed waveforms will not be referenced during searcles.

Determination when Using the Edge for the Search

When the peak immediately after the rising edge of the waveform is less than or equal to
the upper limit of the hysteresis or when the peak immediately after the falling edge is
greater than or equal to the lower limit of the hysteresis, it is determined as false (not
counted as a specified edge).

This rising slope is not counted as an edge.
Detected Position

The Upper Value N ANRTANETA

of Hysteresis | ¥ ¥ \ } \ \ 3

The LowerValue _ | 7] /\ B -z’-—>Specmed Level
of Hysteresis IV A

Start Point of the SearchJ When the Edge is Set to Rising
and the Count is Set to 2

Determination when Searching Using a Serial Pattern

The points between the Thr Upper and Thr Lower are always determined to be true
(matches the specified status). If such a point is included at the time the pattern is
checked, a message is displayed as a notification.

High
A | |<§_
/ Thr Upper
/_/ | Thr Lower
J ‘ A, B: Always Determined as True
Low Low
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Search Start Point when Using a Serial Pattern Search

The search start point is as follows when Clock CH is set to None.

On the screen, the first rising or falling edge to the right of the specified Start Point
becomes the reference. The search start point is set to 1/2 the specified interval right of
the reference point. However, if the Start Point and the search start point described
above are separated by an interval larger than the specified interval, the search start
point is set back in units of the specified interval to a point so that the interval between
the Start Point and the search start point is within the specified interval. (The search
start point must be to the right of the start point in this case.) Within the hysteresis range
of Clock CH, the rising or falling edge cannot be checked.

Detection (Reference Point)

: l/ \ / \ Thr Upper
. // \ / \ Thr Lower
: \ Bf. A t A }
1 1 1 1
: | A A: Interval
. h Start Point :
A Search Start Poin B: Interval/2
Start Point
Detection (Reference Point)
. 1/ \ | \ Thr Upper
! / \ ,l \\ Thr Lower
: [ B A} A T
; [ ' A: Interval
. C | A [ A B: Interval/2
' A A C: < Interval
A Search Start Point
Start Point Originally, this position is the search start point.

However, the position is moved, because the interval
between the Start Point and search start point is
greater than Interval.

Defermination During a Parallel Pattern Search
The hysteresis points are normally evaluated as true (conforming to the specified status).

High
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Display Position for Pulse Width Searches

The position of the waveform displayed in the zoom screen will change in the following
manner depending on the Type setting: An example in which the polarity is H is shown
below.

-

, T

(P
i
i

iy

I
|

-

e L
IR

L

«

L]
[

Pulse >T _l
Ju

!.i,.! T2 | T2 | J2,, T2
1 T1 i

i T1
T1<PLS <T2

W12 .12, T2, T2, T2,
T DI T L iT IT1 0 1T )
C -|Y|<—>-| ool C
L Liv; L L L

T1 <PLS<T2
|T T vI T 1 |T 1 1 T |

Time Out

V Zoom Screen Center Position
V Starting Point for the Next Search

Pulse :Time Width when the Specified Condition is Met
T : Specified Time Width

The center position of the waveform displayed in the zoom screen differs
between Pulse > T and Time Out.

Auto Scroll

Set the scroll speed choosing from one of 7 steps. The higher the number, the faster the
scrolling. You cannot set any settings other than direction and speed while auto
scrolling.
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Chapter 9 Waveform Analysis

9.1 Measuring Waveforms Using Cursors

<For a description of this function, see page 1-21>
Relevant Keys

;

4
O
™

)

i
i

) a
| cursor) (FILE | misc [Gomocd| math )
X1 MENU  MENU PHASE | ACQ | START/STOP
LAY )(COPY | IMAGE SAVE )O—( SHIFT

O—TRIG'D

SEARCH

o o |
SIMPLE | ENHANCED) §

vsDIv TIME 7DIV

ACTION __DELAY N
(ooe [ rosmar)
!

M
(%]
o
S

[s]
2

|

o

O

o

OO
@

e
®

Operating Procedure
Selecting the Cursor Type
1.  Press CURSOR.
2.  Pressing the Type soft key displays the cursor type menu.

CURSOR,

Type
OFF

3.  Press the soft key corresponding to the desired cursor type to select the cursor.

When not Displaying the X-Y Waveform

OFF Horizontal | Uertical Harker Degres H&uU Uertical
History

I [ I [ I I I

When Displaying the X-Y Waveform

" OFF |Hurlzul|tn\l Uertical Hau Harker
I [ I [ I

For H (Horizontal) Cursors (When Not Displaying the X-Y Waveform)
Selecting the Waveform to be Measured
See steps 1-3 to set the Type to Horizontal.

OFF Horizontal | Uertical Harker Degres H&uU Uertical
History

I [ I [ I I I

4.  Pressing the Trace soft key displays the waveform menu.

Type Trace @ Cursorl

3.00div

Horizontal CH1 |@ Cursorz

~3.06div

5.  Press the soft key corresponding to the desired waveform. (CH3, CH4, and Math2
are not displayed on the DL1620.)

CURSOR

Type CH1 CHZ CH3 CH4 Mathi MathZ

Horizontal

T-3.00div_1T I 1 1 1
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9.1 Measuring Waveforms Using Cursors

Moving the Cursor

6. Press the Cursori1/Cursor2 soft key to set the jog shuttle control to Cursor1.
7. Turn the jog shuttle to move Cursor1.
2000,10,31 10:58:57: | —y o Normal
Stopped 40 q 500kS/S  2nsliv
Mo ArE L0k CHI 106:1
8.500 VAdiv
5 DC__ Full
C2ltokr +1M5/di
Edge CH1 §
Auto
-0.010 v
¥1 750.,000nU
Yz -1.50000V
Ay 2.25006V CURSOR,
[ Type Trace |@ cursori
1.56div
Hor izontal CH1 [ Cursorz
~3.00div

8.  Move Cursor2 in a similar fashion.
If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are

moved.

For V (Vertical) Cursors (When Not Displaying the X-Y Waveform)
Selecting the Waveform to be Measured
See steps 1-3 to set the Type to Vertical.

Uertical
History

I I I [ I I I

OFF Horizontal | Uertical Harker Degres H&uU

4.  Press the Trace soft key to display the waveform selection menu.

CURSOR,
Type Trace @ Cursorl ursor Jum
—4.0004d i ump Exec]
Vertical CH1 [@ Cursorz C1 to 21
4.0006d i

5.  Press the soft key corresponding to the desired waveform to select it. (CH3, CH4,
and Math2 are not displayed on the DL1620.)

" All CH1 CHZ CH3 CH4 Mathl MathZ
1 I 4.066di 1 1 | | a—]

Moving the Cursor

6.
7.

8.

Press the Cursor1/Cursor2 soft key to highlight the jog shuttle icon for Cursor1.
Move Cursor1 using the jog shuttle.

Normal
500kS/s  2nsiliv

2000,10,31 16:16:16 |ee——o——u¥

Stopped 265 T

CH1 10:1

0.500 Usdiv
Full

]
RETITITI

Edge CH1 £
Auto

X1 ~b.000ns Y1 -125.000nY -0.010 U
X2 §.000ns Y2 750,600mY
ax 14.006ns aY 875.600mV

1,4% 71.42857Hz
Type Trace @ cursori ursor Jump
—3.0004d i C|
Vertical CH1 [E Cursor2 €1 to 21
4.0064d i

In the same manner, move Cursor2. If you highlight the jog shuttle icon for
Cursor1 and Cursor2, you can move them at the same time.

9-2
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9.1 Measuring Waveforms Using Cursors

For Marker Cursors (When Not Displaying the X-Y Waveform)
Selecting the Marker
See steps 1-3 to set the Type to Marker.

4.

History

" OFF Horizontal | Uertical Harker Degres H&uU Uertical

I [ I [ I I I

Press the Select soft key to select a marker from M1 to M4.

CURSOR
Tupe Select Trace @ Pos X ursor Jun,

ump Exec]
Harker E HZ M3 M4 CH1 -3.100di to 21

Selecting the Waveform to be Measured

5.
6.

Pressing the Trace soft key displays the waveform menu.
Press the soft key corresponding to the desired waveform. (CH3, CH4, and Math2
are not displayed on the DL1620.)

Type CH1 CHZ CH3 CH4 Mathi MathZ

Harker

Moving the Cursor

7. Turn the jog shuttle to move the cursor. As the cursor is moved, the displayed
value of Position changes.
20001031 11:11:25 DED]DR Normal
Stopped z1 D SBOKS/S  ZmsAtiv
<< Moinf L0k »r CH1 10:1
9.500 UAdiv
Full
1 —6.2000s Y1 133.333mY
X2 -3.600 Y2 645.833nY Edge CH1 §
X3 5.400ns ¥3 —437.560ny Auto
X4 8.000ns Y4 729.167mV 0.000 U
X2 Z.600ns aye 979.167nY
A3 11.660ns Y3 -164.167nY
AX4 14.200ns aY4 1.96250V CURSOR,
Type Select Trace |E Pos X ursor Jum
I unp Exec|
’7Harker @HZ M3 M4 CH1 -3.10041! to 21
Note

When the T/div is not set to repetitive sampling mode and the averaging mode is not set to
averaging mode, the sampled data may not appear on the V cursor on the interpolated
display area (when less than 500 points of data exist within 10 divisions horizontally or when
less than 250 points of data exist in the Z1Z2 display area for Main&Z18&Z2 waveform zoom).
In this case, the V cursor value indicates the value of the nearest sampled data to the right of
the cursor (for interpolated display, the sampled data is highlighted). However, the marker
cursor is always displayed over the sampled data.

IM 701610-01E
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9.1 Measuring Waveforms Using Cursors

For Angle (Degree) Cursors (When Not Displaying the X-Y Waveform)
Selecting the Waveform to be Measured
See steps 1-3 to set the Type to Degree.

OFF Horizontal | Uertical Harker Degres H&uU Uertical
History

[ I [ I I I

Pressing the Trace soft key displays the waveform menu.
CURSOR,

Type Trace @ Cursori | Refl [oRef Valuglursor Jum
-4.000diy -2.000di! ump Exec]
Degree CH1 [@ CursorZ |[& Ref2 360 C1l to 21

4.000d i! 2.000d i!

Press the soft key corresponding to the desired waveform. (CH3, CH4, and Math2
are not displayed on the DL1620.)

Moving the Cursor

6.
7.

Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1.
Turn the jog shuttle to move Cursor1.

2000,10/31 11:16:12 [=————————pox _ Normal
Stopped 108 T 500kS/s _ 2nsflie

<< Maing L0k > CH1 1e:1
1.80 Usdiv
OC  Full

NN
Vi vV N\

<

Edge CH1 £
Auto
0.00
X1 ~180.0000deg Y1 -833|333nY
Xz 450.0000deg Yz 291,667nU
ax 630.0006deq 500U
Type Trace [ERef Ualug

Degree

ursor Jump
Move Cursor2 in a similar fashion.

If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are
moved.

Moving the Reference Cursor

9.

10.
11.

Press the Ref1/Ref2 soft key to set the jog shuttle control to Ref1.

Turn the jog shuttle to move Ref1.

Move Ref2 in a similar fashion.

If the jog shuttle control is set to both Ref1 and Ref2, both cursors are moved.

Setting the Reference Angle

12.
13.

Press the Ref Value soft key.
Turn the jog shuttle to set the reference angle.
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9.1 Measuring Waveforms Using Cursors

For H&V Cursors (When Not Displaying the X-Y Waveform)
Selecting the Waveform to be Measured
See steps 1-3 to set the Type to H&V.

OFF Horizontal | Uertical Harker Degres H&uU Uertical
History

I [ I [ I I I

Pressing the Trace soft key displays the waveform menu.

RrursL T B

* e e
H&u FlursZ P |[Flurs2 o
4. Jooi 3.391&

Press the soft key corresponding to the desired waveform. (CH3, CH4, and Math2
are not displayed on the DL1620.)

Type CH1 CHZ CH3 | CH4 | Math1 | Mathz
H&U I.________J
70004 3.00d_] 1 1 1

Trace
CH1

Moving the Cursor

6.
7.
8.

Press the Curs1 =~ /Curs2 - soft key to activate the jog shuttle on Curs1 (Cursor 1).
Turn the jog shuttle to move Curs1 (Cursor 1).

Move Curs2 (Cursor 2) in the same manner.

If you activate the jog shuttle on both Curs1 and Curs2, you can move both cursors
at the same time.

Move Curs1’ |/Curs2 !’ in the same manner according to steps 6 through 8.

Cursor1 == Cursor2 -~
20040026 11;22/&2/ o,/ HOrmal
53

St NS5 1nsilie

3
[ TeTnil T CAT 10:1
' - 50.0 Usiv
1 : OC  Full
v E CHZ 168:1
. 50.0 Ualiv
DC Full
T CHI 10:1
50.0 Ui
| : BC Full
# F . CH4 10:1
; - 50.0 Usdiv
: OC Full

-
Cursort’ | — | T~~~ cursor2 '

Edge CH1 §
! . At

H X1 =4, G0ons ¥1 150 . 008U | - 80U
TR 4.000ns Y2 =154, -

- 00000 Y 300,000 | -

1/8% 125, 0000tz
E 1 T iEourst =
: surs2 1 [[pours?
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9.1 Measuring Waveforms Using Cursors

Measuring Historical Data with the V Cursors (Vertical History)
Selecting the Target Waveform
See steps 1-3 to set the Type to Vertical History.

History

" OFF Horizontal | Uertical Harker Degres H&uU Uertical

I I I [ I I I

Pressing the Trace soft key displays the waveform menu.

CURSOR
Type Trace |§ Cursori fa ursor Jun1
L ) 4., 00004 Shou rump Exec]
:?2:;?21 CH1 I Euséggi‘ Result C1 to 21
Press the soft key corresponding to the desired waveform. (CH3, CH4, and Math2
are not displayed on the DL1620.)

Cursor
Exec

All CH1 CHZ CH3 CH4 Mathl MathZ

4.006d i 2.006d i J—

Moving the Cursor

6.
7.

Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1.
Turn the jog shuttle to move Cursor1.

2000,10/31 11:16:12 [=————————pox _ Normal
8 T

Stopped 161

500kS/s  2nsiliv

%< ainy

Tok 55

/\

NN

]

/

V/

\/

N

CH1 1e:1
1.80 Usdiv
OC  Full

Edge CH1 £
Auto

0.00 v
CURSOR
Type Trace |f@ cursori [« ursor Jum
-4.0000diy  Shou unp Exec
Vertical CH1 @ Cursorz | Result Cl to 21
History, 4.9000di!
Move Cursor2 in a similar fashion.

If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are
moved.

cursor
Exec

Performing Statistical Computations Between Cursors

9.

Press the Cursor Exec soft key to perform statistical computations between

cursors.
The results are displayed at the top of the screen.

Displaying the Cursor Position Measurement Values

10.

Press the Show Result soft key to display the historical data for cursor position
measurement values in a list.

Press the Max/Min Iltem1 to Min/Max Item4 soft keys to emphasize the maximum
and minimum of each measurement value in the display. The displayed
measurement values become Item1, ltem2, ltem3, and ltem4, from the left.

Press the Sort soft key to sort the results ascending (FWD) or descending (REV).
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9.1 Measuring Waveforms Using Cursors

Cursor Jump (for V-Cursor, Marker Cursor, Angle Cursor and Vertical History Cursor

Only when Not Displaying the X-Y Waveform)

See steps 1-3 to set the Type to Vertical, Marker, Degree, or Vertical History.

OFF Horizontal | Uertical Harker Degres H&uU Uertical
History

I I I [ I I

Pressing the Cursor Jump soft key displays a menu used to select the cursor you

wish to jump and the jump destination.
CURSOR,
Type Trace @ Cursorl ursor Jum
—4.000d 1 ump Exec]
Vertical CH1 [@ Cursor2 C1 to 21
4.000d i
CURSOR
Type Select Trace [f@ Pos X ursor Jum
unp Exec|
Harker @ HZ M3 M4 CH1 -3.160di to 21
CURSOR
[ERef Valuelursor Jump
i ump Exec]
360 C1 to Z1
CURSOR__|
Type Trace  Ji@ Cursori [a Ursor Jum
-4.000diy  Shou cursor unp Exec|
Vertical CH1 @ Cursorz | Result Exec Cl to 21
| History, 4.0064i

Tupe @ Cursorl|®

-4.600d i

Degree CH1

Press the soft key corresponding to the desired jump type and select the cursor to

jump and the jump destination.

Tupe Trace @ Cursorl 1 to 21 ||C1 to 22 |CZ to 21 | C2 to 22
-4.600d i
Vertical CH1 @ Cursorz
4.0064d 1! | 1 | | —]
Type Select Trace [ Pos I to 21 to 22
Marker @ M2 M3 My CH1 —3.100d i
—
Type Trace [© Cursorl 1t0 21 ||Cl to 22 |C2 to 21 |CZ to 22
-4.000d 1!
Degree CH1 [5 Cursor2

4.000d i 2.000d1 I P——1

Type Trace [© Cursorl [4|C1 to 21 || C1 to 22 | C2 to 21 | C2 to 22
—4.60064di
vertical CH1 & Cursorz
]

History 4.0004i1 | J— | pP—7]

Pressing the Jump Exec soft key moves the cursor to the jump destination.
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9.1 Measuring Waveforms Using Cursors

For H (Horizontal) Cursors (When Displaying the X-Y Waveform)
Selecting the waveform to be measured
See steps 1-3 to set the Type to Horizontal.

4.

Hor izontal

Uertical

H&u Harker

" OFF
I [

T

Press the Trace soft key to select the desired waveform.

CURSOR.

Type Trace

Hor izontal

ursorl
.00d iv

|EC
3.00

XY2 | Cursorz
—3.00div

Moving the Cursor
Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1.
Turn the jog shuttle to move Cursor1.

Move Cursor2 in a similar fashion.

5.
6.
7.

2000,12-13 12:09:39 IY————on Normal
Stopped 45 T IMS/s  1msdliv
CH1 10:1
50.0 Usdiv
IC_ Full
/)r
Cursor1
Edge CH1 &
Auto
0.0 U
1 1560000
¥z ~156.000U
Cursor2 1y 300000V CURSOR,
Type Trace

Horizontal

@ Cursori

3.00diu

X¥2 |@ Cursor2
-3.00div,

If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are

moved.

For V (Vertical) Cursors (When Displaying the X-Y Waveform)
Selecting the Waveform to be Measured
See steps 1-3 to set the Type to Vertical.

4.

Hor izontal

Uertical

H&u Harker

[ OFF
I [

1

Press the Trace soft key to select the desired waveform.

Trace

Type

vertical CH1

@ Cursorl
3.00div

@ Cursor2
~-3.00div,

CURSOR,
ursor Jumj

ump Exec|
C1 to 21

Moving the Cursor
Press the Cursor1/Cursor2 soft key to set the jog shuttle control to Cursor1.
Turn the jog shuttle to move Cursor1.

5.
6.

9-8
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9.1 Measuring Waveforms Using Cursors

7. Move Cursor2 in a similar fashion.

2000,12/13 18:05:08 [————————nox Normal
Stopped 30422 T 1MS/s AnsAiv
CHI 10:1
50.0 vsdiv
Full
//7
Cursor1
\\
Cursor2
Edge CH1 f
Auto
6.ouv
X1 -150.0006V
X2 150 .900V
4% 300 .000V CURSOR,
Type Trace [ Cursorl
3.00div
vertical X¥2 |@® Cursorz
1 3.00div.

If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are
moved.

For Marker Cursors (When Displaying the X-Y Waveform)
Selecting the Marker
See steps 1-3 to set the Type to Marker.

" OFF  |Horizontal | Uertical Hau Harker
I [ I [ I

4.  Press the Trace soft key to select the desired waveform.

m

Type Select Trace |E Pos X Ursor Jump

Marker @HZ M3 My CH1 -3.000di to 21 I une Exeq

Moving the Cursor

5.  Press the Position soft key to set the jog shuttle control to Position.

6.  Turn the jog shuttle to move the cursor. As the cursor is moved, the displayed
value of Position changes.

2000/12/13 12:55:07 |[FV————=—=—=—n« MNormal
25 i 1n:

Stopped S/S  1nSidie

CH1 16:1
50.9 Ursdiv
Full

| — Cursori

e

Edge CH1
Auto
0.0V

T —3.000ns X 6.25000V

Y 6.25000U CURSOR,
Type Trace [@Position
Marker XY2 -3.000d i
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9.1 Measuring Waveforms Using Cursors

For H&V Cursors (When Displaying the X-Y Waveform)

Explanation

Selecting the waveform to be measured
See steps 1-3 to set the Type to H&V.

" OFF |Hurlzul|tn\l Uertical Hau Harker
I I I I I

4.  Press the Trace soft key and select the target waveform.

@Uursl
* S | 3 e
H&w Flurs2 E [E!Cur =
3. Jodiv div

Moving the Cursor

5. Press the Curs1 == /Curs2 .~ soft key to activate the jog shuttle on Curs1 (Cursor 1).

6.  Turn the jog shuttle to move Curs1 (Cursor 1).

7.  Move Curs2 (Cursor 2) in the same manner. If you activate the jog shuttle on both
Curs1 and Curs2, you can move both cursors at the same time.

8.  Move Curs1’ |/Curs2!’ in the same manner according to steps 5 through 7.

Trace
RVl xvz

20048026 11: 23 1? [=——————— "ﬂml

Stopped 3 5 RSl
CHI 10:1
S50.0 Uiy
OC  Full
CHZ 10:1
“\\\\\\ 50.0 Ualiv
.
Cursor1=_- il
50.0 Ui
BC Ful
CH4 10:1
50,0 Usdiv
OC  Full
c 1 / \ .
ursortii Cursor2 |’
Cursor2:_- Eilge CHI §
Auto
6.0 U
i —150, Gua0 TR G
Xz 150 . 000U —1..( et
a% 300, DAoL T} , U
pe Ace 'iCunl iH rs
malu
Hav |F¥D xyz wLur:z :" [Foursz z=
-3.pdiv

Restrictions

Cursor measurements cannot be made on the following waveforms.
» Snapshot waveforms

» Accumulated waveforms other than the newest waveform

Cursor Types and Measurement Iltems: Type (When Not Displaying the X-Y Waveform)
* H (Horizontal) Cursor

Measures the Y-axis value at the cursor.

Y1: The Y-axis value at Cursor1

Y2: The Y-axis value at Cursor2

AY: The difference between the Y-axis values at Cursor1 and Cursor2

» V (Vertical) Cursor
Measures the X-axis value at the cursor. Also choose the order of the data.
X1: The X-axis value at Cursor1
X2: The X-axis value at Cursor2
AX:  The difference between the X-axis values at Cursor1 and Cursor2
1/AX: The inverse of the difference between the X-axis values at Cursor1 and Cursor2
Y1: The Y-axis value at Cursor1
Y2: The Y-axis value at Cursor2
AY: The difference between the Y-axis values at Cursor1 and Cursor2

IM 701610-01E



9.1 Measuring Waveforms Using Cursors

.

Marker Cursors

Move the cursor on the waveform data and measure the waveform data values.
M1 (Marker 1) to M4 (Marker 4) can be set on different waveforms.

Y1 to Y4: The Y-axis values of M1 to M4

AY2: The difference between the Y-axis values of M1 and M2
AY3: The difference between the Y-axis values of M1 and M3
AY4: The difference between the Y-axis values of M1 and M4
X1to Z4: The X-axis values of M1 to M4

AX2: The difference between the X-axis values of M1 to M2
AX3: The difference between the X-axis values of M1 to M3
AX4: The difference between the X-axis values of M1 to M4

Angle Cursor (Degree)

Set the measurement zero point (position of reference cursor Ref1) and the end point
(position of the reference cursor Ref2) on the X-axis within the screen and assign an
angle corresponding to the width of Ref1 and Ref2. Using this angle as a reference,
this function measures the angle of the two angle cursors (Cursor1 and Cursor2).
X1: The angle of Cursor1 from Ref1

X2: The angle of Cursor2 from Ref1

AX: The angle difference between Cursor1 and Cursor2

Y1: The Y-axis value of Cursor1

Y2: The Y-axis value of Cursor2

AY: The difference between the Y-axis values of Cursor1 and Cursor2

Range of reference width: 1 to 720°

H&V Cursor

Measures the X and Y values at the cursor.

Y1: The Y axis value of horizontal Curs1 (Cursor1)

Y2: The Y axis value of horizontal Curs2 (Cursor2)

AY: The difference in Y axis values of horizontal Curs1 (Cursor1) and horizontal
Curs2 (Cursor 2)

X1: The X axis value of vertical Curs1 (Cursor1)

X2: The X axis value of vertical Curs2 (Cursor2)

AX: The difference in X axis values of vertical Curs1 (Cursor1) and vertical Curs2
(Cursor 2)

Vertical History Cursor (Vertical History)

Makes statistical computations of cursor position historical data.

X1: The X-axis value at Cursor1

X2: The X-axis value at Cursor2

AX: The difference between the X-axis values of Cursor1 and Cursor2

1/AX: The inverse of the difference between the X-axis values of Cursor1 and Cursor2
Y1: The Y-axis value at Cursor1

Y2: The Y-axis value at Cursor2

AY: The difference between the Y-axis values of Cursor1 and Cursor2

Max: Maximum Y-axis value of Cursor1 or Cursor2

Min:  Minimum Y-axis value of Cursor1 or Cursor2

Avg:  Average Y-axis value of Cursor 1 or Cursor2

Sdv:  Standard Y-axis deviation of Cursor1 or Cursor2

Cnt:  Amount of data used in statistical computation for Cursor1 or Cursor2

The Y-axis values of Cursor1 and Cursor2 are displayed in a list. The maximum Y-
axis value difference between Cursor1 and Cursor2 is indicated by an arrow pointing
upward, and the minimum Y-axis value difference between Cursor1 and Cursor2 is
indicated by an arrow pointing downward.
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9.1 Measuring Waveforms Using Cursors

Cursor types and Measurement Iltems: Type (When Displaying the X-Y Waveform)
» H (Horizontal) Cursor

Measures the Y-axis value at the cursor.

Y1: The Y-axis value at Cursor1

Y2: The Y-axis value at Cursor2

AY: The difference between the Y-axis values at Cursor1 and Cursor2

» V (Vertical) cursor
Measures the X-axis value at the cursor. When measuring the logic waveform with
the V Coursor, select a binary or 16-base measurement value. Also choose the order
of the data.
X1: The X-axis value at Cursor1
X2: The X-axis value at Cursor2
AX: The difference between the Y-axis values at Cursor1 and Cursor2

» H&V Cursor

Measures the X and Y values at the cursor.

Y1: The Y axis value of horizontal Curs1 (Cursor1)

Y2: The Y axis value of horizontal Curs2 (Cursor2)

AY: The difference in Y axis values of horizontal Curs1 (Cursor1) and horizontal
Curs2 (Cursor 2)

X1: The X axis value of vertical Curs1 (Cursor1)

X2: The X axis value of vertical Curs2 (Cursor2)

AX: The difference in X axis values of vertical Curs1 (Cursor1) and vertical Curs2
(Cursor 2)

« Marker Cursors
Move the cursor on the waveform data and measure the waveform data values.

T: The time difference from the trigger point at the cursor
X: The X-axis value at Cursor
Y: The Y-axis value at Cursor

Movement Range of the Cursors (When Not Displaying the X-Y Waveform)

H Cursors and H Cursors of H&V Cursors can be moved in the range from —4 to +4 div
from the center of the screen. The resolution is 0.01 div.

V Cursors, marker cursors, angle cursors, V Cursors of H&V Cursors, and vertical history
cursors can be moved in the range from -5 to +5 div from the center of the screen. The
resolution is as follows:

Resolution: T/div x 10/displayed record length

Movement Range of the Cursors (When Displaying the X-Y Waveform)

H Cursors, V Cursors, and H&V Cursors can be moved in the range from —4 to +4 div
from the center of the screen. The resolution is 0.01 div.

Marker cursors can be moved in the range from -5 to +5 div from the center of the
screen. The resolution is as follows:

Resolution: T/div x 10/displayed record length
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9.1 Measuring Waveforms Using Cursors

Cursor Jump (When Not Displaying the X-Y Waveform)

You can make Marker cursors, V cursors, angle cursors, and vertical history cursors jump
to the center of the zoom window. The cursors can be jumped in the following manner.
For marker cursors

to Z1: Make the selected marker jump to the Z1 window.

to Z2: Make the selected marker jump to the Z2 window.

V cursor, angle cursor, and vertical history cursors

C1to Z1: Make Cursor1 jump to the Z1 window

C1to Z2: Make Cursor1 jump to the Z2 window

C2to Z1: Make Cursor2 jump to the Z1 window

C2 to Z2: Make Cursor2 jump to the Z2 window

Notes when Making Cursor Measurements
» The time axis values are measured from the trigger position.

Whkkkk

» The measured value will display ;" if the measurement is not possible.
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9.2 Automated Measurement of Waveform

Parameters

Relevant Keys

<For a description of this function, see page 1-22>

TRACE

FLE_| misc [comoGo| maTH)

START/STOP

XY MENU _MENU LPHASE
SETUP |DISPLAY)(COPY | IMAGE SAVE )O— SHIFI'
SEARCH O0—TRIG’D /
JCD) o
JeD) (e ovwee)
vsDIV TIME /DIV \
D ACTION _DELAY
(oce | rosmon)
o (=)

e
®

Operating Procedure

1. Press MEASURE.

2.  Pressing the Mode soft key displays the automated measurement mode menu.
[ FEASURE_]
Hode [a [ Cycle Mod [@T-Rangel
Iten Delay | | | -5.000d i Next
OFF Setup Setup @ ON [ET-RangeZ 12|
5.000d i
3.  Press the ON soft key to set the automated measurement mode.

OFF ON

ftatistics

Cycle
ptatistics

History
ptatistics

—5.0004d i!

[ T-Rangez

1 I 5.000di

Selecting the Measurement Parameter

4.

HT-Rangel

[_MEASURE,

Mext
1.2

Pressing the Item Setup soft key displays the measurement parameter dialog box

and the measurement channel dialog box.

Hode [a
Iten

Setup

ON

Cycle Mod
o

[@T-Rangel
—-5.0004 i
[ET-Range2
5.000d i

HEASURE,

Mext
1.2

Press the soft key corresponding to the desired measurement channel. (CH3,

CH4, and Math2 are not displayed on the DL1620.)

Tten Setup,

@ P-P
(=] Max
© Min
@) Avy
(=l Rns
(@) Sdev
(@ High
(= Low
@ +0Shot

@ -0Shot

(@) Freg
(@) Period
@ Rise
@ Fall
@ +Width
@ -width
(@) Duty
(@) Burst1
(@) Burstz

(@] Pulse

(@] AugFreq
(@) AvgPeriod
@ tiTY
@ mt2TY
@ Intixy

@ Intzxy

ATT Clear_] Copy To ATT Trace_]

[Source,
MEASURE,

CH2Z

‘ CH1

CH3

CHa Mathi

Math2

Tual Area

[FE] N

Turn the jog shuttle to move the cursor to the parameter you wish to turn ON.

You can turn OFF all parameters at once by selecting All Clear.
You can copy the current parameter settings to all traces by selecting Copy to All
Trace. When the target channel is Math1 or Math2, Int1XY and Int2XY are not

displayed.

Press SELECT to turn ON the parameter
Repeat steps 5 to 7 as necessary.
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9.2 Automated Measurement of Waveform Parameters

Setting the Delay (Delay Setup)

9.

10.

11.
12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

Pressing the Delay Setup soft key displays the delay setting menu and the
measurement channel dialog box.

Press the soft key corresponding to the desired measurement channel. (CH3, CH4,
and Math2 are not displayed on the DL1620.)

Delay Setup,

node

Heasure

Potarity  [F[—%_]

Fage Cownt [T} Settings for the following items can be
Rererence  [race] Trig ] input directly using a USB keyboard. ([@)

Trace
rotartty  [F__3 1
Edge Count 1 E

“ CH1 | CHz CH3 Ch4 Mathl Math2

Turn the jog shuttle to move the cursor to Mode.
Press SELECT to select Time, Degree or OFF.

[Source__]
HMEASURE,

Delay Setup,

Mode [@+Select

DFF)

Time

Heasure
Polarity

Edge Count Degree

Reference
Trace
Polarity
Edge Count

[_Source__]
MEASURE,

‘ CH1 CHz2 CH3 CH4 Mathi Mathz

Turn the jog shuttle to move the cursor to Polarity under Measure.

Press SELECT to select whether to measure the rising edge (') or the falling edge
(b).

Turn the jog shuttle to move the cursor to Edge Count under Measure.

Press SELECT, and turn the jog shuttle to select on which rising or falling edge to
make measurements.

Turn the jog shuttle to move the cursor to Reference.

Press SELECT to select whether the trace or the trigger is to be the reference.
Turn the jog shuttle to move the cursor to Trace.

Pressing SELECT displays the reference waveform menu.

Turn the jog shuttle to select the reference waveform, then press SELECT. (CH3,
CH4, and Math2 are not displayed on the DL1620.)

Delay Setup

Hode OFF,

Heasure
Polarity
Edge Count

Reference
Trace
Polarity

Edge Count

1
“ CH1 | CHZ CH3 CH4 Mathi Mathz

[Source__|
[ HEASURE_|
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9.2 Automated Measurement of Waveform Parameters

22. Turn the jog shuttle to move the cursor to Polarity under Reference.

23. Press SELECT to select whether to make the rising () or the falling (1) edge the
reference.

24. Turn the jog shuttle to move the cursor to Edge Count under Reference.

25. Press SELECT to select which rising or falling edge to make the reference.

Setting the 1 Cycle Mode
26. Press the 1 Cycle Mode soft key to select ON or OFF.

HEASURE,
Hode [a [ Cycle Mod [@T-Rangel
Iten Delay -5.000d i Next
ON Setup Setup PFF] oON [ET-Rangez 1.2
5.000d it

Setting the Measurement Range

27. Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1.
28. Turn the jog shuttle to set the start of the measurement range.

29. Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range2.
30. Turn the jog shuttle to set the end of the measurement range.

Selecting the Target Waveform for Distal, Mesial, and Proximal Points
31. Press the Next 1/2 soft key to display the Next 2/2 menu.

HEASURE,
Hode [a [ Cycle Mod [@T-Rangel
Iten Delay -5.000d i Next
ON Setup Setup PFF] oON [ET-Rangez 1.2
5.000d it

32. Pressing the Trace soft key displays the measured waveform menu.

[_MEASURE,
Trace Dist Prox ig Distal [ Hesial [EProxinal [ High Low

Next
CH1 unit 967 507 10 Haxhi | Z/ZI

33. Press the soft key corresponding to the desired waveform. (CH3, CH4, and Math2
are not displayed on the DL1620.)

[ HEASURE

Next
22

" CH1 CHZ CH3 Ch4 Mathl Mathz

Setting the Distal, Mesial, and Proximal Unit (Dist/Prox)
34. Press the Next 1/2 soft key to display the Next 2/2 menu.
35. Press the Dist/Prox soft key to select the distal, mesial, or proximal unit.

|__MEASURE,

Trace Dist/Prox i@ Distal [ Mesial [sProxinal [ High Low

CH1 Un:[ 907 | 907 | 10x ; HaxMi NEXtZ/Z

[ FEASURE_]

Trace Dist Prox @ Distal @ Mesial [EProxinal [ High-Low

CH1 7% 4.00 U| 0.00 U| -4.00 U; MaxHi NE)(':Z/Z

Setting the Distal, Mesial, and Proximal Points (Distal, Mesial, Proximal)
36. Press the Next 1/2 soft key to display the Next 2/2 menu.

37. Press the Distal, Mesial, or Proximal soft key.
38. Turn the jog shuttle to set the distal, mesial, or proximal point.

Setting the High/Low Point
39. Press the Next 1/2 soft key to display the Next 2/2 menu.
40. Press the High/Low soft key to select Auto or MaxMin.
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9.2 Automated Measurement of Waveform Parameters

Explanation

This function allows automated measurement of various parameters of the data stored in
the acquisition memory. Up to 32000 data points of the result of the automated
measurement can also be saved to afile. (See section 11.9, “Saving the Results of the
Automated Measurement of Waveform Parameters.”)

Restrictions

Automated measurement of waveform parameters cannot be performed on the following
waveforms.

» Snapshot waveforms

» Accumulated waveforms other than the newest waveform

Auto Measurement Mode

ON: Measures the specified item.

Statistic: Performs statistical computation on the measured result of the specified item.
See section 9.3, “Statistical Processing.”

Selecting the High/Low Method: High-Low

High and Low correspond to the 100% level and the 0% level, respectively, that are used

to measure rise and fall times and other parameters. Select one of the two methods

used to set the High and Low levels.

+ Auto
Based on the frequency of voltage levels of the waveform within the measurement
range, the higher amplitude level is set to High and the lower amplitude level is set to
Low taking into account the occurrences of ringing and spikes. This method is most
suitable for measuring square waves and pulse waves.

* MaxMin
The maximum and minimum values within the measurement range are set to High
and Low, respectively. This method is most suitable for measuring sine waves and
saw waves. It is not suited to the measurement of waveforms that have ringing and
spikes.

Setting the Distal, Proximal, and Mesial Values: Distal/Prox

Select the appropriate method to set the three levels that are to be used as reference for

such measurements as rise and fall times.

* % (Percentage)
The distal, mesial, and proximal values are set in terms of percentages when High of
any trace (CH1 to CH4, Math1, Math2 (or CH1, CH2, and Math1 for the DL1620)) and
Low are taken to be 100% and 0%, respectively.

* Unit
Set the distal, mesial, and proximal values of any trace (CH1 to CH4, Math1, Math2
(or CH1, CH2, and Math1 for the DL1620)) to arbitrary voltage values.

Setting the Measurement Range: T-Range

With the default setting, the +5 div of the time axis display frame is the measurement
range. However, this range can be shortened. The measurement range is set using two
vertical cursors. The position of the fine dashed line is the measurement start point and
the position of the coarse dashed line is the end point.
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9.2 Automated Measurement of Waveform Parameters

Measurement Parameters: Iltems

You can select among the 26 types of measurement parameters shown below and delay
between channels. Up to 32000 combinations of parameters of all traces (CH1 to CH4,
Math1, Math2 (or CH1, CH2, and Math1 for the DL1620)) can be saved.

The parameters that can be displayed are as follows:

Auto Measurement Mode

Displayed Parameters

ON

Statistics

Up to 12 parameters from all traces. The parameters of channels
having smaller channel numbers have precedence. The
parameters that appear higher in the parameter setting menu have
precedence.

Up to 2 parameters from all traces. Displays statistical data.
Channels having smaller channel numbers have precedence.

Voltage Axis Parameters

P-P : Peak to Peak Value (MAX - MIN) [V]

Max : Maximum Voltage [V]

Min : Minimum Voltage [V]

Rms: Root Mean Square Value
(IWA)(E(xi)2) 12 [v]

Avg : Average Voltage (1/n)zxi [V]

Sdev: Standard Deviation

EDV" (1/n(zxi2 —(zxi)2/n))1/2

Time Axis
Rise

Fall

Freq
Period
(Prod)*
Avg Freq
(FR-A)*
Avg Period:
(PR-A)*

Parameters
: Rise Time [s]

: Mean Frequency in

Measuring Range [Hz]
Mean Period in
Measuring Range [s]

Period

—Oshot : Undershoot Value
(—Ovr)*  (LOW - MIN)/(HIGH - LOW) x 100 [%]

+Oshot : Overshoot Value
(+Ovr)*  (MAX - HIGH)/(HIGH - LOW) x 100[%]

High :High Level Voltage [V]
Low :Low Level Voltage [V]

*( ) shows the corresponding name at the
measurement item setting screen.

~High

-Low

+Width : Width (s) Greater than the Mesial Value
)

: Fall Time [e] (+\)’Vv'd)h Width (s) Smaller than the Mesial Val
:Frec.quency [Hz],1/PERIOD (_—Wld)t* : Width (s) Smaller than the Mesial Value
: Period [s]

Duty : Duty Ratio + Width/Period x 100[%]

*( ) shows the corresponding neme at the measurement
item setting screen.

— —

Rise

Pulse :Pulse Count

(PisN)

~ + Width —~— - Width
|

Fall

' ~ High (100%)
-- Distal Line (90%)

—————— Mesial Line (50%)

Low (0%)

Set the measurement range

(T-Range) to match the pulse
When Pulse=3 width of the signal being measured.

T

Mesurement

""""""""""" Distal Line (90%)

************* Mesial Line (50%)

————————————— Proximal Line (10%)

Range T2

9-18
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9.2 Automated Measurement of Waveform Parameters

Reference
Waveform

Measurement
Waveform

Burst1, Burst2: Burst Width  Set the measurement range
(Bst1, Bst2) (T-Range) to match the burst
width of the signal being measured.

N REREREEEEE EERE A I I A IR L IR Distal Line (90%)

-I--- Mesial Line (50%)

""""" AV \) oA\ -/ - Proximal Line (10%)
. Burst1 |,
Width
. Burst2 |
Width
~— Measurement Range——
T1 cursor T2 cursor

» Other Measurement 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 regarding the area calculations, see Appendix 2, “How to Calculate the Area of a
Waveform.”

Delay between Channels:
The time difference between the rising or falling edges of trace waveforms or trigger

points is called the delay between channels.
Measurement Range

>

N1 count

-
[+]
o
c
3
=

Setting Example
*Edge Polarity : [ (Rising)
*Edge Count :N1(1to 9)

Mesial Line
|

Delay between Channels

C

1 count N2 count i

Setting Example of Measurement
/_\ /_\ :Waveform
1 *Edge Polarity : 7§ (Falling)

J \—/ Vo \—/ \;,' I“/ \—/ \_:‘-EdgeCount :N2(1t0 9)

» If Mode is set to Time or Degree, measurements will be made. The default setting is
OFF.
Time:  Display the delay between channels as a time
Degree: Display the delay between channels as a degree
Degree=Delay (s)/Period (s) x 360 (deg) The period is that of a standard
waveform.
» Selectrising £ or falling £ for the slope of the edge to be detected in Edge Polarity.
The default setting is rising £ .

» Set the number of edges to detect before actually considering it a detection point in
Edge Count. The range is an integer from 1 to 9. The default setting is 1.
» The voltage level at the detection point is the mesial point.
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9.2 Automated Measurement of Waveform Parameters

Note

The parameter name when the measured value is displayed is (Dly).

If the Mode is set to Degree and the reference waveform is Trig, the measured value shows

GWhkkkk 9

Setting Proximal, Mesial, and Distal: Dist/Prox
Unit: According to Dist/Prox setting.
Proximal Range: 0 to 100 (resolution: 1%) or voltage corresponding to £8 div (resolution:

V/div x 1/100)

Mesial Range: 0 to 100 (resolution: 1%) or voltage corresponding to £8 div (resolution:

V/div x 1/100)

Distal Range: 0 to 100 (resolution: 1%) or voltage corresponding to +8 div (resolution:

V/div x 1/100)

Notes when Making Automated Measurement of Waveform Parameters

.

.

Whkkkk

The measured value will display ,” if the measurement is not possible.

If the waveform is of small amplitude, measurements may not produce correct results.
When there are two or more cycles of a waveform in the measurement range, the time
axis parameter measurement is made on the first cycle.

When loading waveform data of the maximum record length, automatic measurement
of waveform parameters cannot be performed on calculated waveforms. ***** is
displayed for the measured results.

1 Cycle Mode

This mode is used to compute items related to the voltage axis or the area over one
cycle after determining the cycle. This is suited to items such as Rms and Avg that
produce errors depending on the measurement range.

This does not affect the items related to the time axis or the area of the X-Y waveforms.
Every time the waveform is updated, the waveform parameters are measured
automatically.

Note

When items Integ1TY, Integ1XY, Integ2TY, and Integ2XY are measured automatically, the
completed percentage is displayed.

9-20
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9.3 Statistical Processing

Relevant Keys

<For a description of this function, see page 1-22>

§N3P HELP

%%2/

FILE | MISC GO/NO-Ga MATH

MENU___MENU

“PHASE

N

(SETUP lDlSPLAV MAGE SAVE)0—(SHIFT)

CTHeEER _3)
SEARCH O—TRIG'D {
o SIMPLE | ENHANCED) §
vsDIV TIME DIV .
D@ ACTION _DELAY. A
:
o@D |

@ START/STOP

e

Operating Procedure

Statistical Processing

1. Press MEASURE.
2. Pressing the Mode soft key displays the automated measurement mode menu.
[_MEASURE_]
Hode [ [a Cycle Mod [@T-Rangel
Iten Delay —5.0064 i! Next
OFF Setup Setup ON [5T-Range2 12|
5.000d i
3.  Press the Statistics soft key to select the statistical processing.
[_MEASURE_]
" OFF ON Btatistics Cgl;le_ His@nrg *Tfnange!
ptatistics Btatistics | -5.000d i Next
p T-Range2 1.2
I I I I I 5.000di
4.  Pressing the Item Setup soft key displays the measurement parameter menu and
the measurement channel menu.
MEASURE,
Hode [ [a Cycle Mod [@T-Rangel
Iten Delay —5.0064 i! Next
Ftatistics Setup Setup ON [5T-Range2 12|
5.000d i
5. Press the soft key corresponding to the desired measurement channel. (CH3, CH4,
and Math2 are not displayed on the DL1620.)
Iten Setup
@ P-P @ Freq (@) AvgFreq
@ Max @ Period (@) AvgPeriod
(=) Min (@) Rise (@ IntiTY
@ avg (@ Fall @ Int2TY
(@) Rns @ +Width @ Intixy
@ Sdew @ -Width @ Int2xy
(@) High (@) Duty
(@ Low @ Burst1l
(@) +0Shot (o) Burst2
(@) -0Shot (=) Pulse
[CAI1 Clear_] [_Copy To All Trace_]
[Source,
|__MEASURE,
Tual Area
CH1 CHZ CH3 CH4 Hathi HathZ
‘ ON
6.  Turn the jog shuttle to move the cursor to the parameter you wish to turn ON.
You can turn OFF all parameters at once by selecting All Clear.
You can copy the current parameter settings to all traces by selecting Copy to All
Trace. When the target channel is Math1 or Math2, Int1XY and Int2XY are not
displayed.
7.  Press SELECT to select ON.
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9.3 Statistical Processing

8.  Repeat steps 5 to 7 as necessary.

The setting of other parameters is the same as that of normal automated measurements
(See section 9.2).

Statistical Processing by Period
1.  Press MEASURE.
2.  Press the Mode soft key to display the automatic measurement mode selection

menu.
HEASURE,
Hode [a [ Cycle Mod [@T-Rangel
Iten Delay -5.000d i Next
OFF Setup Setup PFF] oON [ET-Rangez 1.2
5.000d it

3.  Press the Cycle Statistics soft key to select the statistical processing by period.

HEASURE,
OFF ON Btatistics | Cycle HT-Rangel
ptatistics ptatistics | -5.000d ! Next
T-Range2 1.2
I 1 1 1 I 5.000di

History

4.  Press the Item Setup soft key to display the measuring item dialog box and the
measurement source channel selection menu.

HEASURE,

Hode [a [a Cycle Mod [@T-Rangel
Iten Delay —-5.0004 i Next
tatistics Setup Setup ON [ET-Rangez 1.2}
5.000d i

5. Press the soft key corresponding to the desired measurement source channel to
select it. (CH3, CH4, and Math2 are not displayed on the DL1620.)

Tten Setup

@ P-P (@) Freq (@) AvgFreq

@ Max (@ Period (@) AugPeriod

(@] Min (@) Rise @ Int1TY

@ Avy (@ Fall (@ Int2TY

@ Rns @ +width (3 Intixy

© Sdev @ -width (@ Int2XY

(@) High (@) Duty

(@ Low (@) Burst1l

(@] +0Shot (o] Burst2

(@) -0Shot (2] Pulse

A1l Clear_] Copy To AIL Trace_]
[CSource,
[ _MEASURE,
Tual Area

CH1 CHZ CH3 CH4 Mathi MathZ

on

6.  Using the jog shuttle, move the cursor to the item that you wish to set to ON. If you
select All Clear, all items are turned OFF. If you select Copy to All Trace, you can
copy the current settings to all the traces. When the target channel is Math1 or
Math2, Int1XY and Int2XY are not displayed.

7.  Press SELECT to turn ON an item.

8.  Repeat steps 5-7 as many times as necessary. Press ESC to return to the
automatic measurement mode selection menu.

9.  Press the Cycle Trace soft key to display the period waveform selection menu.

HMEASURE,
flode B Item UElE Tracee Shou Measure ﬁr;ng:;g:: Next
tg%l:;i ics Setup CH1 Result Exec ET;R;:%;? 1-2]
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9.3 Statistical Processing

10. Press the soft key corresponding to the source channel for the period. (CH3, CH4,
and Math2 are not displayed on the DL1620.) If Own is selected, each waveform’s
own period is used for its statistical processing.

CHZ

CH3

CH4 Mathi

MathZ

Oun
tatistics]

P——J] 5.000di

J— |

The other settings are the same as for normal automatic measurement (please see

section 9.2).

11. Press the Measure Exec soft key to perform the statistical processing. Press the
key again to stop statistical processing.

Hode

Cycle
tatistics,

Iten
Setup

ycle Trace]

CH1

ry

[@T-Rangel

Show Heasure —5.000d i
Result Exec [ST-RangeZ
5.0064 it

HEASURE

Next
1.2}

12. Press the Show Results soft key to display a list of the automatic measurement
results. Use the arrow keys to scroll the list horizontally, and the jog shuttle to

scroll vertically.

Press the Max/Min Item1 - Max/Min Item4 soft keys to move the cursor to the
maximum and minimum values. From the left of the displayed parameters are
Item1, ltem2, Item3, and Item4. Press SELECT to zoom the first cycle of the
cursor. You can change the order to ascending (FWD) or descending (REV) with
the Sort soft key.

2000,16-31 11:57:52 [E———o————T1ox _Normal
3 Heasure Parameter List,
1071
P-P (CD) Max (C1) Min (C1) Avg (C1) 0 Usdiv
jrocoo1 2. 18750V 1.88333V -1.10412V 1-6.761726nV Full
juocooz 2. 18750V 1.88333V -1.104170 1-7.06883nU
B CH1 £
]
0 U
1Sy 9.00000U :Sdu ©.00000U Cutitity_|
:Ont 2z :Cnt. 2 1 [_HEASURE_|
Sort
Hax Hin Hax/Hin Hax-Hin Hax-Hin
Item1 Itemz Item3 Itema REV

IM 701610-01E

9-23

sisAjeuy wJojanepn =



9.3 Statistical Processing

Statistical Processing with History Data

1.
2.

Press MEASURE.
Press the Mode soft key to display the automatic measurement mode selection
menu.

HEASURE,
Hode [a [ Cycle Mod [@T-Rangel
Iten Delay -5.000d i Next
OFF Setup Setup PFF] oON [ET-Rangez 1.2
5.000d it

Press the History Statistics soft key to select the statistical processing with history

data.
HEASURE,
OFF ON Btatistics | Cycle History FT-Rangel
ptatistics ptatistics | -3.000d ! Next
T-Range2 1.2
I 1 1 I I 3.000di

Press the Item Setup soft key to display the measurement item dialog box and the
measuring source channel selection menu.

HEASURE,

[@T-Rangel
—3.000d i
[ET-Range2
3.000d i

Measure
Exec

Mext
1.2

Iten Delay Shou
History Setup Setup Result
tatistics,

L Hode [a [a [

Press the soft key corresponding to the measuring source channel to select it.
(CH3, CH4, and Math2 are not displayed on the DL1620.)

Item Setup,
P-P (@) Freq @ AvgFreq
Max (@) Period (@ AvgPeriod
Min [©) Rise (©) IntiTY
Avg (@) Fall @ IntZTY
© Bms B width (3 Intixy

© sdev © -Width (@ Int2xy
High (@) Duty

Louw (@) Burstl

[o) +0Shot [o) Burst2

(@) -0Shot (=) Pulse

[CA1T clear_] [Copy To AIl Trace_]

[CSource,
|_MEASURE,
Dual Area

[IN

‘ CH1 CHZ CH3 CH4 Hathi HathZ

Using the jog shuttle, move the cursor to the item you wish to turn ON. If you
select All Clear, you can turn OFF all the items at once. If you select Copy to All
Trace, you can copy the current settings to all of the traces. When the target
channel is Math1 or Math2, Int1XY and Int2XY are not displayed.

Press SELECT to turn ON the item.

Repeat steps 5-7 as many times as necessary. Press ESC to return to the
automatic measurement mode selection menu.

The other settings are the same as for normal automatic measurement.
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9.3 Statistical Processing

Explanation

9.  Press the Measure Exec soft key to execute the statistical processing. Press the
key again to stop the statistical processing.

MEASURE,
Fode |« = = T-Rangel
Item Delay Shou Heasure || -3.000di Next
History Setup Setup Result Exec [ET-Range2 1.2}
tatistics, 3.000d i

10. Press the Show Result soft key to list the automatic measurement results. Use
the arrow keys to scroll the list horizontally, and the jog shuttle to scroll it vertically.
Press the Max/Min Item1 - Max/Min Iltem4 soft keys to move the cursor to the
maximum and minimum values of each parameter. From the left side of the
displayed parameter is Item1, ltem2, ltem3, and ltem4. Press SELECT to list the
history waveform indicated by the cursor. You can change the order to ascending
(FWD) or descending (REV) with the Sort soft key.

2000,10/31 12:04:06 | Normal
B Measure Parameter List,

101

P-P (C1) Max (C1) Min (C1) avg (C1) 0 U/div
100001  Z.18750U 1 1.083330 -1.10410 -4.41940nY Full
10000z  Z.18750U 1.08333V -1.10417V -4.39857nV
100003  Z.18750U 1.08333V -1.10417V -4.41246nY
l1oo00s  2.187500 1.08333V -1.10417V -4.54091ny
100005  2.18750U 1.08333V -1.10417V -4,36733nY

100006 2.18750V 1.08333V -1.10417V —4.55132nV
j100007 2.18750V 1.08333V -1.10417V —4.45065nV
[100008 2.18750V 1.08333V -1.10417V —4.65200nV
[100009 2.18750V 1.08333V -1.10417V —4.28401nV

) j100010 2.1872500 1.08333V -1.16417V —4.65547nV
Minimum Value of P'P(CH1 )\ hooo11  2.187500 1.083330 ~1.104170 ~4.34650nU

400012  2.187500 1.08333V -1.104120 ~4.70408n
D8Q13 316750

1.68333 -1.104120 —4.26318nU
1000 1.68333 1-1.08333V —4.58257nU
[160015 1067500 1.08333V -1.10417V —4.31178nU
[100016  Z.187500 1.68333v -1.104170 —4.41593nV

[reee17  2.187500 1.08333v -1.104170 —4.49231nY g CH1 £
jroo018 1.68333V —1.16412V —4.39857nV

jro00; 2.20833V 1 1.104170 -1.16417V —4.65547nV 0 v
R ‘ Sav 5.93718nV ‘ :Sdv 3.56885nU ‘ [CUtility_]
Maximum Value of P-P(CH1) ot %8 e 98 | Lzt
MaxMin MaxMin MaxMin MaxAMin
Iteml Item2 Iten3 Ttenq REV

Performs statistical processing on the same measurement parameters as those of the
automated measurement of waveform parameters. The following five statistics are
determined on the two measured values of automated 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 an automated 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.

The result of statistical processing that can be displayed is two parameters of automated
measurement. If you selected three or more parameters for automated measurement,
the first two parameters in the automated measurement parameter selection menu under
Item Setup (P-P, Max, Min,..., Init1XY, and Init2XY) are displayed starting from the
smallest-numbered channel.

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 results of statistical processing that are not displayed can
be loaded into a PC using the communication function. For details, see the
communications interface user's manual.
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9.3 Statistical Processing

The following three methods of statistical processing are available:

* Normal Statistical Processing (Statistics)
Statistical processing is performed on all acquired waveforms while acquiring
waveforms. If you stop waveform acquisition and start it again, statistical processing
continues from where it left off.
Statistical processing is performed on the selected parameters for automated
measurement that are not displayed. Therefore, if you exclude statistical processing
on the automated measurement parameter that is being displayed while waveform
acquisition is in progress, the result of the statistical processing of the next selected
parameter for automated measurement is displayed. The number of measured values
used in the statistical processing (Cnt) is the number of waveforms that have been
acquired up to that point.
If you add statistical processing on a new automated measurement parameter while
waveform acquisition is in progress or when it is stopped, the number of measured
values used in the statistical processing (Cnt) is the number of waveforms that have
been acquired since the parameter was added.

e Statistical Processing for Each Period
Determines the period of the displayed waveform from the oldest data, measures the
selected parameters for automated measurement on the data within the period, and
performs statistical processing. The period is determined in the same fashion as the
period for the waveform parameter. You can select whether to apply the period of the
specified waveform to all waveforms or determine the period for each waveform.
CH1 to CH4, Math1, Math2: Apply the period of the specified waveform to all relevant

(CH1, CH2, and Math1 waveforms and perform statistical processing.
for the DL1620)
Own: Determine the period for each relevant waveform and

perform statistical processing.

Statistical processing is performed from the oldest data of the displayed waveform in

blocks of periods.

It can not be used with the 1 cycle mode at the same time.

In addition, the following waveform parameters are not measured:

For waveforms whose period is measured:
Avg Freq (average frequency), Avg Period (average
period), PIsN (pulse count), Int1XY (area), Int2XY (area),
and Delay.

For other waveforms: Int1XY (area), Int2XY (area), and Delay.

Note

Statistical processing for each period is not possible on automated measurement of waveform
parameters on dual areas described in section 9.4.

* Statistical Processing of Historical Data
Performs automated measurement of waveform parameters on waveforms that were
acquired using the history memory function and performs statistical processing.
Statistical processing is performed from the oldest waveform. The range on which the
statistics are measured is the waveform that is displayed on Show Map.
It can be used with Delay and 1 cycle mode.
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9.3 Statistical Processing

Target Waveforms
CH1 to CH4, Math1, Math (CH1, CH2, and Math1 for the DL1620).

Automated Measurement Parameters for Statistical Processing

Items of statistical processing per period are given in section 9.2. Items of other
statistical processing are indicated in section 9.2 and 9.4. The result of statistical
processing that can be displayed is only two parameters of automated measurement.

Measurement Range during Statistical Processing
The measurement range is the same as that specified for normal automated
measurement (see section 9.2 and 9.4).

Show Results

If you perform statistical processing for each period or statistical processing of historical
data, a list of measured results can be displayed for the selected automated
measurement parameters.

The waveforms are numbered from the oldest historical data, and the corresponding
results of automated measurement are displayed.

The maximum and minimum values of each waveform parameter are displayed with the
T (maximum) and | (minimum) symbols. If there are multiple points that are of the same
value, the maximum and minimum values are marked on the oldest data.

The number of data points that can be listed is 32000. If this value is exceeded, the
most recent 32000 points of automated measurement parameters of historical
waveforms or data are displayed. In this case, the maximum and minimum values may
exist outside the displayed list. In such cases, the maximum T and minimum | values
outside the range are not displayed.

In the list of statistical processing of historical data, you can select a waveform using the
jog shuttle and press SELECT to display the selected historical waveform.

For the statistical processing per period, statistical processing is performed only on the
data that can be listed.

In the list displaying the first-cycle statistical processing results, use the jog shuttle to
select a cycle number and press SELECT to zoom the waveform of the selected cycle.

Notes when Performing Statistical Processing

All soft keys except the Measure Abort soft key are disabled while the statistical
processing is in progress.

When loading waveform data of the maximum record length, statistical processing
cannot be performed on calculated waveforms. ***** is displayed for the measured
results.

Note

When performing statistical processing for each cycle, the completed percentage is
displayed.
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9.4 Performing Automated Measurements of
Waveform Parameters on Dual Areas

<For a description of this function, see page 1-23>
Relevant Keys

TRACE

FLE_| misc [comoGo| maTH)

START/STOP

XY MENU _MENU LPHASE
SETUP |DISPLAY)(COPY | IMAGE SAVE )O— SHIFI'
SEARCH O0—TRIG’D /
JCD) o
JeD) (e ovwee)
vsDIV TIME DIV \
D ACTION _DELAY
(oce | rosmon)
o (=)

e
®

Operating Procedure

Press the Mode soft key to display the automated measurement mode menu.

Cycle Mod
L

HEASURE,

[@T-Rangel
—-5.0004 i
[ET-Range2
5.000d i

Mext

1. Press MEASURE.
2.
Hode &
Iten Delag
OFF Setup Setup
3.

Press the ON soft key to set the automated measurement mode.

OFF ON

ftatistics

|

Cur
ptatistics

cle History

ptatistics

HEASURE,
HT-Rangel
—5.0004 i
T-Range2

Mext
1.2

5.000d i

Selecting the Measurement Parameter

4.
key menu.

Hode
Iten

ON Setup

Delag
Setup

Press the Item Setup soft key. Dual Area is displayed at the right end of the soft

Cycle Mod
L

HEASURE,

[@T-Rangel
—-5.0004 i
[ET-Range2
5.000d i

Mext

5.

Press the Dual Area soft key to turn it ON.

(To return to the usual automated

measurement screen, press the Dual Area soft key again to turn it OFF.) (CH3,
CH4, and Math2 are not displayed on the DL1620.)

[Source,
MEASURE,

Ttem setup,

(@ P-P (@) Freg (@] AugFreq
(@) Max (@) Period (@) AvgPeriod
@ Min @ Rise @ IntiTY
@ avy (@ Fall @ Int2TY
@ Rns @ +Width @ Intixy
@ Sdev @ -width (3 Int2xy
(@) High (@) Duty
(@) Low (@) Burst1
© +0Shot  (5) Burstz
(@] -0Shot (o] Pulse

ATT Clear_] Copy To ATT Trace_]

‘ CH1 CH2 CH3 CHe4 Mathi

Tual Area

[FE] N

Math2
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9.4 Performing Automated Measurements of Waveform Parameters on Dual Areas

6.  Press the Item Setup soft key to display the waveform parameter dialog box.

Iten Setup,

Areal Areaz
Mode  Trace Item  Ope Trace Item unit
user1 PFFTOR] [ERE] (PP (=] o] 1 ]
userz PFFTOR] [ORE] (i (=] oW s ]
users PFFON] [Rathi] [Pertor ] [x] [Fath] fogperion] ]
user [FFTON] [Fewe_] [CTeiRv] (7] omsts] CTmezxi] ]
Constl [ 1.60660E+00] Const2 [ 1.0000E+66]

Cconst3 [ 1.0000E+00] Const4 [ 1.0000E+80]

Iten
Setup

7. Turn the jog shuttle to move the cursor to Mode of User1 and press SELECT to
turn it ON.

8.  Turn the jog shuttle to move the cursor to Trace of Areal of User1 and press
SELECT to select the trace from CH1 through CH4, Math1, Math2, None, and
Const1 through Const4 (CH, CH2, Math1, None, and Const1 through Const4 for
the DL1620). If you select None or Const1 through Const4, waveform parameters
are not measured in Areai.

P+Select=| PrSelect=g

const1

Const2

Const3

9.  Turn the jog shuttle to move the cursor to Item of Areal of User1 and press
SELECT to select the measurement parameter from P-P through Int2XY.

sisAjeuy wJojanepn =

P+Select— @+Select— @+Select— P+Select— @+Select—
- a a a
High Rise Burst2 AugFreq
Hax Louw Fall Pulse AugPeriod
Min +05hot +Width Delay IntiTyY
Rns —0Shot —Width AvgFreq Int2TyY
Aug Freq Duty AvgPeriod IntixXy
Sdev Eerinﬂ purstd] InE1Ty, Int2x:
- - v v

10. Turn the jog shuttle to move the cursor to Ope of User1 and press SELECT to
select the computation from +, -, *, and /.

@-select;

11. Set Trace, Item, and Unit for Area2 in a similar fashion.

12. To set constants, turn the jog shuttle to move the cursor to Const1 through Const4.

13. Press SELECT, and set the constant using the jog shuttle. You can set up to four
constants.
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9.4 Performing Automated Measurements of Waveform Parameters on Dual Areas

14. To set User2 through User4, repeat steps 7 through 13 as necessary.

Iten Setup

Areal Areaz
Hode  Trace Item  Ope Trace Item Unit
User1, [FFDN]] (CRT] [F-F_] [=] [onstl] s ]
Userz PFF_PN[] [(CAI_] [ Fin__] [+] CAz_ ] [ FMim__J[]
user PFF_JR) (O] [pog_] [7] [(None_] fogrerioa] ]
User4 IFFTOR] (Fone_] [TneRY_] (7] [onsti [CTnezRi] ]
Consti [ 1.0600E+00] Constz [ 1.0060E+00]

const3 [ 1.0000E+00] Constd [ 1.0000E+00]

MEASURE,
Dual Area

]

[ST-Range3
—5.000d i

Iten
Setup

5.06006d i

Setting the Measurement Range

15.
16.

17.

18.
19.

20.
21.

Press ESC.
To set the measurement range of Areal, press the T-Range1/T-Range2 soft key.

|_HEASURE_]
Dual Area
@T-Ranged | OFF  [H]

Set the measurement start point of Areal. If the jog shuttle action is not set to T-
Range1, press the T-Range1/T-Range2 soft key to set the action to T-Range1.
Turn the jog shuttle to set the start point of the measurement range.

Set the measurement end point of Areal. Press the T-Range1/T-Range2 soft key
to set the jog shuttle action to T-Range2.

Turn the jog shuttle to set the end point of the measurement range.

Set the measurement range of Area2 in a similar fashion by pressing the T-
Range3/T-Range4 soft key.

@I-Rangel

—5.000d i
[©T-Rangez
5.006d i

Iten
Setup

2000,11/08 16:34:10 [PFY/————=——————nox  NOrmal
Stopped 339 T 500KS/S _ Znsfliv
<C Mairf 10K B> CHT 1o0:1
06.500 Udiv
Full
CHZ 16:1
6.500 Udiv
DC  Full
N
Edge CH1 §
Auto
0.000 U
User(1)  3,1667E+60 User¢z) -1.104ZE+00
User(3) 243 .44E-83
P
Item
Setup
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9.4 Performing Automated Measurements of Waveform Parameters on Dual Areas

Selecting the Target Waveform of Distal, Mesial, and Proximal Points
22. Press ESC.
23. Press the Next 1/2 soft key to display the Next 2/2 menu.

fode & S
Item
oN setup

24. Press the Trace soft key to display the target waveform selection menu.

Trace Dist Prox [ig Distal [ Hesial [@Proxinal [ High/Low
CH1 Unit 90z

107 MaxMi 272

25. Press the soft key corresponding to the desired waveform to select the target
waveform. (CH3, CH4, and Math2 are not displayed on the DL1620.)

| MEASURE
CH1 CcH2 CH3 CHa Math1 Hathz
Next
272
I 1 1 1 | ]

Unit for Distal, Mesial, and Proximal Points (Dist/Prox)

26. Press the Next 1/2 soft key to display the Next 2/2 menu.

27. Press the Dist/Prox soft key to select the unit for distal, mesial, and proximal
points.

|__MEASURE,
Trace | Dist/Prox i@ Distal | Mesial [@Proxinal | HighLou

Next
CH1 Unit W 50 107 Haxhi 22

Setting the Distal, Mesial, and Proximal Points (Distal, Medial, and Proximal)
28. Press the Next 1/2 soft key to display the Next 2/2 menu.
29. Press the Distal, Mesial, or Proximal soft key.

[ _MEASURE
Trace Dist Prox @ Distal @ Mesial [@Proximal [ High-Low
Next
CHL % 4.00 U 000 V] 400U HaxHi 2.2

30. Set the distal point, mesial point, and proximal point using the jog shuttle.

Setting the High and Low Points
31. Press the Next 1/2 soft key to display the Next 2/2 menu.
32. Press the High/Low soft key to select Auto or MaxMin.

[_MEASURE,

Trace DistProx [ig Distal [ Hesial [rsProximal [ High Low
Next
CHL % 4.00 U 000 U] -d4.00U Haxhi 22|
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9.4 Performing Automated Measurements of Waveform Parameters on Dual Areas

Explanation
You can perform automated measurement of various measurement parameters
(waveform parameters) on the data retrieved in the acquisition memory over two areas.
You can also perform computation on the measurement parameter (waveform
parameter) values that are determined in the two areas.
Waveforms Excluded from Measurements
The following waveform measurements are not possible in the automated measurement
of waveform parameters.
* Snapshot waveforms
» Accumulated waveforms other than the newest waveform.

Automated Measurement Mode

ON: Performs computation between arbitrary items in Areal and Area2.

Statistics: Performs statistical processing on the computed results between arbitrary
items in Areal and Area2. See section 9.3, "Statistical Processing.”

Note

Statistical processing for each period (Cycle Statistics) is not possible.

Selecting the High/Low Assignment Method: High-Low

High indicates the 100% level in measurements such as the rise or fall time. And, Low

indicates the 0% level. Select the assignment method of High and Low from the

following two methods.

+ Auto
Sets the higher amplitude level to High and lower level to Low within the
measurement range based on the voltage level frequency of the waveform by taking
the effects of ringing, spikes, etc. into consideration. This method is best-suited when
measuring rectangular waveforms and pulse waveforms.

* MaxMin
Sets the maximum value to High and lowest value to Low in the measurement range.
This method is best-suited when measuring sine waveforms, ramp waveforms, etc. It
is not suited for measurement of waveforms with ringing and spikes.

Setting the Distal, Proximal, and Mesial Values: Distal/Prox

Select the method of assigning the three levels that are used as references in

measurements such as the rise and fall times.

* % (Percentage)
Set the distal value, mesial value, and proximal value using a percentage with respect
to an arbitrary trace (CH1 through CH4, Math1, and Math2 (or CH1, CH2, and Math1
for the DL1620)) with High set to 100% and Low set to 0%.

* Unit
Set the distal value, mesial value, and proximal value of an arbitrary trace (CH1
through CH4, Math1, and Math2 (or CH1, CH2, and Math1 for the DL1620)) to an
arbitrary voltage.
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9.4 Performing Automated Measurements of Waveform Parameters on Dual Areas

Setting the Measurement Range: T-Range

Set the measurement range of Areal using T-Range1 and T-Range2. Set the
measurement range of Area2 using T-Range3 and T-Range4. In the initial setting, the
measurement range is £5 divisions of the display frame on the time axis. You can limit
this range. The measurement range is specified using two vertical cursors for each area.
In Areal, the measurement start point is the position where the fine dotted line is
located, and the measurement end point is the position where the coarse dotted line is
located. In Area2, both the measurement start point and measurement end point are
where the fine dotted line is located. The measurement ranges of Areal and Area2 can
be specified redundantly.

T-Rangel T-Range2 T-Range3 T-Range4 T-Rellnge1 T-Range3 T-Ralmgez T-Range4
! |
: | : t
| I ! I
1 | : |
| [ | [
I | ! |
| | P | [ P
1 | \ |
! | ! | Area2
—— ! ]
Areal Area2 Areai

Dual Area Measurement Mode: Mode
If you set the mode in the Item Setup menu to ON, the measurement result is displayed
in the two areas. You can select User1 through User4.

Measurement Trace: Trace

You can select the trace from 11 types (or from 8 types on the DL1620: CH1, CH2,
Math1, None, and Const1 through Const4.): CH1 through 4, Math1, Math2, None, and
Const1 through Const4. Const1 through Const4 are constants that can be specified
arbitrarily.

Measurement Parameters: ltems

Select from 27 types of measurement parameters (P-P, Max, Min, Rms, Avg, Sdev,
High, Low, +OShot, -OShot, Freq, Period, Rise, Fall, +Width, -Width, Duty, Burst1,
Burst2, Pulse, Delay, AvgFreq, AvgPeriod, Int1TY, Int2TY, Int1XY, and Int2XY). When
the measurement trace is Math1 or Math2 (or Math1 for the DL1620), it is not possible to
select Int1XY or Int2XY. For details on each item, see the “Measurement Parameters:
ltems” and “Delay between channels: Delay Setup” sections in section 9.2. If you set the
measurement trace to None or Const1 through Const4, you cannot select the
measurement parameter.

Computation: Ope

Select the computation to be performed between items of Areal and Area2. You can
select +, -, *, or /. If you set the measurement trace to None, the computation is not
performed. In this case, the value of the measurement parameter in the other area is
displayed.

Setting Proximal, Mesial, and Distal: Dist/Prox

Unit: Dist/Prox

Selectable Range of Proximal: 0 to 100 (1% steps) or voltage corresponding to £8
divisions (1/100 of V/div steps)

Selectable Range of Mesial: 0 to 100 (1% steps) or voltage corresponding to +8
divisions (1/100 of V/div steps)

Selectable Range of Distal: 0 to 100 (1% steps) or voltage corresponding to +8
divisions (1/100 of V/div steps)

IM 701610-01E
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9.4 Performing Automated Measurements of Waveform Parameters on Dual Areas

Precautions to be Taken when Performing Automated Measurement of Waveform
Parameters

.

The measurement value displays “*****” if the measurement is not possible.

For waveforms of small amplitude, correct measurements may not be possible.

When there are two or more periods of waveform in the measurement range, the time
axis parameter measurement is performed on the first cycle.

Every time the waveform is updated, the waveform parameters are measured
automatically.

When loading waveform data of the maximum record length, automatic measurement
is

*kkkk

of waveform parameters cannot be performed on calculated waveforms.
displayed for the measured results.

9-34

IM 701610-01E



9.5 Adding, Subtracting, and Multiplying

Waveforms

Relevant Keys

<For a description of this function, see page 1-24>

Elvan

L1

weasure[cursor) (FILE | misc [a
X-Y__ MENU__MENU

(setup |DispLav)(copy| mAGE savE)o—|

|

o

u]

vsDIv

o

O

o

(/)

SEARCH o

TIME DIV

O

MATH )))
Smradz ( ACQ | START/STOP

—TRIG'D
u] o |

[ENHANCED)

ACTION __ DELAY

e
®

Operating Procedure
Turn ON/OFF the display
1.  Press MATH.

2.  Press the M1 Display soft key and select ON to display Math1 and OFF to not

display M1.

M1 Label

Hathl

W1 Displayafi Setup
oN c1ec2

FATH
Z DiSpiay [afiZ Setup | N2 Label

L I Math2 is not available on

MathZ

Setting the Operator

| | the DL1620, so these soft

keys are not displayed.

3.  Press the M1 Setup soft key to display the computation dialog box.
4.  Turn the jog shuttle to move the cursor to Source1.

W _Setup.

Operation

Scale

Center

unit

Smoothing

Sensitivity

CH1 + CHZ

UE0]

0 .0060E +00,
1.0066E+62,

it

LPF__ON_]

H1 Label

1 Displayafl Setup
ON C1+C2Z

Mathl

HATH
Z Display [~H2 Setup | N2 Label

ON

C3+C4 Hathz

5.  Press SELECT to display the operator setting menu.
6.  Turn the jog dial to select CH1+CH2, CH1-CH2, or CH1*CH2, and press SELECT.

H1 Setup,
Operation f@-+Select:
Scale CH1 - CHZ
Center CH1 = CHZ
sensitivity Ps
Unit Pass-Thru
Smoothing
HATH___|
M1 Displaya NI Setup | M1 Label IZ Display [aNZ Setup | M2 Label
ON | C1+C2Z Hathi @ ON C3+C4 Hathz
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9.5 Adding, Subtracting, and Multiplying Waveforms

Scaling

7. Turn the jog shuttle to move the cursor to Scale.

8.  Press SELECT to select Auto or Manual. If you select Auto, go to step 15.

9.  If you selected Manual, turn the jog shuttle to move the cursor to Center.

10. Press SELECT to display a menu used to set the position of the center in the
waveform display.

11.  Turn the jog shuttle to set the position of the center and press SELECT.

12.  Turn the jog shuttle to move the cursor to Sensitivity.

13. Press SELECT to display the menu used to set values in 1-div increments.

14. Turn the jog shuttle to set values in 1-div increments and press SELECT.

Note

If you set Center of Sensitivity after setting Scale to Auto, Scale automatically reverts to
Manual.

Setting the Unit

15.  Turn the jog shuttle to move the cursor to Unit.

16. Using the keyboard that appears when SELECT is pressed enter the unit using
four characters or less.

Smoothing
17.  Turn the jog shuttle to move the cursor to Smoothing.
18. Press SELECT to select ON or OFF.

Note

For details regarding smoothing, see section 9.7, “Smoothing.”

Entering Labels
19. Press the M1 Label soft key to display the keyboard, then enter a label. See
section 8.5, “Setting the Waveform Labels” for information about displaying labels.

Set Math2 in a similar manner as necessary.

2000,/16/31 13:41:19 [F——=—————iox _ NOrmal
169 T

Stopped 500KS/S __ Znsfliv
T Fainf IOk 57 CAL 16:1

0.500 Udiv
IC_ Full
EN / \ / \ J \
HMathl
C1+CZ
Edge CH1 £
Auto
0.000 U

FATH
1 Displayati Setup | M1 Label Z Display [aMZ Setup | Mz Label
OFF [N | cisc2 Hathi OFF] oM €3+C4 Math2
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9.5 Adding, Subtracting, and Multiplying Waveforms

Explanation

Addition, subtraction, and multiplication can be performed between the following
channels.

Math1: CH1 + CH2 only

Math2: CH3 + CH4 only (DL1640/DL1640L only)

Math1 and Math2 can be computed simultaneously.

+ Computed Waveform — Computed Waveform
TN f\\ '
| AA X AN A /A
V Y (V) \V\\V
\._//
| [
JA /
M
I / \ A/
VvV
Scaling

Set the upper and lower limits on computations.

Auto:  The Center and Sensitivity are set according to the computed result.

Manual: The Center and Sensitivity can be set arbitrarily. The range is -9.9999E+30 to
9.9999E+30.

Unit

Unit can be set arbitrarily using up to four characters. The specified characters are

reflected in the scale values.

Smoothing
See section 9.7, “Smoothing.”

About Linear Scaling
When performing computation on a channel that has linear scaling set, the computation
is performed on the scaled value.

IM 701610-01E

9-37

sisAjeuy wJojanepn =



9.6 Displaying the Power Spectrum

<For a description of this function, see page 1-25>

Relevant Keys

§

CE

(MEAsunE[wnso@ FLE | msc Jeonod Z\
WENU _ WENU Aca | START/STOP
SETUP DISPLAV (copy | mAGE sAvE)o—!
nﬁiﬂm y
O0—TRIG'D /

SEARCH

o o |
ENHANCED)

VDIV TIME DIV

O ACTION DELAY.
\

o

=)
\Q

Operating Procedure
Turning ON/OFF the Display
1. Press MATH.
2.  Press the M1 Display soft key and select ON to display Math1 and OFF to not
display Math1.
HATH__]
Hi Displa |AI11 Setup [ H1 Label Z Display JaMZ Setup | MZ Label
ON C1+CZ Hathl @ ON C3+IC4 MathZ
f | | Math2 is not available on
the DL1620, so these soft

keys are not displayed.

9@9@

T\

Setting the Operator
3.  Press the M1 Setup soft key to display the computation dialog box.
4. Turn the jog shuttle to move the cursor to Operation.

H1 Setup,

Operation CH1 + CHZ

scate
center
sensitivity
unit —: —
Smoothing

HATH
1 Display~fi Setup | AL Label Z Display [~z Setup | N2 Label
on | ciscz Hathi OFF] ON | C3:c4 Hath2

5.  Pressing SELECT displays the operator setting menu.
6.  Turn the jog shuttle to select PS and press SELECT.

H1 Setup,
Operation i +Select=——
CH1 + CH2
Scale CH1 - CHZ
Center CH1 = CHz
Sensitivity
Unit Pass-Thru
Smoothing

FATH
1 DisplayaH1 Setup | AL Label Z Display [~H2 Setup | N2 Label
ON C1+CZ2 Mathl ON C3+C4 Mathz
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9.6 Displaying the Power Spectrum

Selecting the Channel on which to Perform Computation

7. Turn the jog shuttle to move the cursor to Source.

8.  Pressing SELECT displays the channel setting menu.

9.  Turn the jog shuttle to select the channel on which to perform computation and
press SELECT.

M1 Setup

operation

Source

Scale

Center

sensitivity

Unit

FFT Points

— —
FFT Windou

FFT Range

5] Displjrsetup W1 Label Z Display [a Nz Setup nz"?l‘dr

OFF PH | c1ec2 Hathl OFF] oM C3+C4 Hath2

Scaling

10. Turn the jog shuttle to move the cursor to Scale.

11. Press SELECT to select Auto or Manual. If you select Auto, go to step 18.

12.  If you selected Manual, turn the jog shuttle to move the cursor to Center.

13. Press SELECT to display a menu used to set the position of the center in the
waveform display.

14. Turn the jog shuttle to set the position of the center and press SELECT.

15.  Turn the jog shuttle to move the cursor to Sensitivity.

16. Press SELECT to display the menu used to set values in 1-div increments.
17.  Turn the jog shuttle to set values in 1-div increments and press SELECT.

Setting the Unit

18. Turn the jog shuttle to move the cursor to Unit.

19. Using the keyboard that appears when SELECT is pressed enter the unit using
four characters or less.
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9.6 Displaying the Power Spectrum

Setting the Number of FFT Points

20. Turn the jog shuttle to move the cursor to FFT Points.

21. Pressing SELECT displays a menu used to select the number of points on which to
take the FFT.

22. Turn the jog shuttle to select 1 k or 10 k and press SELECT.

M1 Setup,
Operat.ion
source
scate
center
Sensitivity [@+Select
Unit
16k
FFT Points —
FFT Window

FFT Range
N1 DisplaIAﬂl Setup [ M1 Label 2 Display JaM2 Setup uz"??ﬁr
OFF @‘ C1+CZ Mathl ON C3+C4 Mathz
Selecting the Time Window

23. Turn the jog shuttle to move the cursor to FFT Window.

24. Pressing SELECT displays the time window menu.
25. Turn the jog shuttle to select Rect, Hanning, or FlatTop and press SELECT.

B

Hi Setup
Operation
Source
scale
Center
Sensitivity [@+Select
Unit Rect
FFT Points FlatTop
FFT Window —
FFT Range
HATH___|
Hi Displa |AI11 Setup | H1 Label Z Display JaHZ Setup | HZ Label
OFF @ C1+C2 Mathl @ ON C3+C4 Mathz

Setting the FFT Range

26. Turn the jog shuttle to move the cursor to FFT Range.

27. Pressing SELECT displays a menu used to select the calculation range.
28. Turn the jog shuttle to select Main, Zoom1, or Zoom2 and press SELECT.

H1 Setup,

Operation

Source

scate
center

Unit

Sensitivity Z.0000E+01,
@+Select

FFT Points 21
FFT Windou 22
FFT Range

HATH
I Displayaf1 Setup | AL Label Z Display [~ HZ Setup | N2 Label
OFF m C1+C2 Mathl ON C3+C4 Hathz
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9.6 Displaying the Power Spectrum

Entering Labels
29. Press the M1 Label soft key to display the keyboard. See section 8.5, “Setting the
Waveform Labels” for information about displaying labels.

2000,10/31 13:56:13 [=————————ni0x _ Normal
Stopped 621 1 500kS/s _ 2nsfkie

<C Maing Lok 5> CH1 16:1

0.560 Usdiv
IC_ Full
W i Mathl
PS(C1)
Edge CH1 £
Auto

0.000 U

3

o

MATH,

1 Displag« M1 Setup [ i1 Label Z Display [afZ Setup | Mz Label
oFF  [A | Pscc1) Mathi OFF] oM C3+C4 Hath2

This function displays the power spectrum of CH1 to CH4 and Math1 (or CH1, and CH2,
and Math1 on the DL1620) waveforms.

Number of Computing Points: Point

Select 1 kor 10 k.

If the record is longer than the total number of computing points, the data is thinned to
match the number of computing points, then FFT is performed.

Explanation

Selecting the Time Window: Window

Select from the following windows.

Rect (Rectangular): Best suited for transient signals that attenuate completely within the
time window.

Hanning (Hanning): Best suited for continuous and non-periodic signals.

Flattop (Flat Top):  Best suited for improve the accuracy of the level even if the
frequency resolution is to be compromised.

Power Spectrum Calculation Range
You can select the power spectrum calculation range from the following choices.

Main: Calculate using the range displayed on the main screen

Zoom1: Calculate using the range displayed on the Zoom1 screen

Zoom2: Calculate using the range displayed on the Zoom2 screen
Note

+ If you perform the calculation with the range set to Zoom1 or Zoom2, when zooming the
calculation results you must use a zoom screen with no calculation range selected.
* You can zoom the calculation results so that up to 500 data are displayed.

Notes when Displaying Power Spectrums
» Cannot be executed if the displayed record length is less than number of computation
points (Point).
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9.7 Smoothing

Relevant Keys

CLEAR
C C)E/

(le'm@

MENU __MENU

TIME DIV

FLE | msc Jeonod u
SETUP DISPLAV (copy | maGE sAvE)o—!

nﬁiﬂm y
SEARCH O—TRIG'D /

ACQ | START/STOP

o o |
ENHANCED)

ACTION DELAY.

Operating Procedure

Turning ON/OFF the Display

1. Press MATH.

2.  Press the M1 Display soft key and select ON to display Math1 and OFF to not

display Math1.

HATH

Hi Label

Hathi

M1 Displayafi Setup
@ ON C1+CZ

Z Display [~HZ Setup | N2 Label

@IEN

C3+C4

MathZ
|

Setting the Operator

[ [

Math2 is not available on
the DL1620, so these soft
keys are not displayed.

3.  Press the M1 Setup soft key to display the computation dialog box.

H1 Setup,
Operation
scate
Center
sensitivity
unit —: —
Smoothing
HATH___]
M1 Displaya NI Setup | M1 Label Z Display [aMZ Setup | M2 Label
ON | C1+CZ Hathi @ ON C3+C4 Mathz

To smooth the measured data, set Operation to Pass-Thru.

Hi Setup,
Operation [ +Select:
Source CH1 + CHZ
Scale CH1 - CHZ
Center CH1 = CHZ
sensitivity s
Unit
Snoothing
HATH___]
M1 Displayafl Setup | M1 Label Z Display JaHZ Setup | M2 Label
@ ON | C1sCZ Hathi @ ON C3+C4 MathZ
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9.7 Smoothing

Explanation

Note

If an operator other than Through is selected, the computation is performed on the smoothed
value.

Smoothing
4.  Turn the jog shuttle to move the cursor to Smoothing.
5.  Press SELECT to select ON.

Hi Setup,

operation

Source CHL,

Scate [irto] _Hara]
center
sensitivity

unit — —

Snoothing I g— L

HATH
T Displagafil Setup | AL Label Z Display [fiZ Setup | N2 Label
on | cicz Hathi DFF] ON | C3+c4 Hathz

The moving average is determined every five data samples, and the waveform is
displayed based on the results. Since this process is performed on the data stored in the
acquisition memory, it can be executed even when the waveform acquisition is stopped.
This smoothing process has the following frequency characteristics with respect to the
sample rate. The —3 dB point is at approximately 13% of the sample rate.

0dB
-3 dB

Attenuation

f: Sample Frequency

B o

Frequency
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9.8 Phase-Shifted Display

Relevant Keys

<For a discription of this function, see page 1-24>

=0, VAol

(MEAsunE[wnsorD FLE | msc Jeonod "

=]
MENU _MENU START/STOP

SETUP DISPLAV OG’Y IMAGE SAVE )O ¢ ),
g 4

O0—TRIG'D

SEARCH - 4
o 71 .|
ENHANCED)

VDIV TIME DIV

o
o ACTION __ DELAY.
o

=)
\Q

9@9
§

yTT———\
2 — |
~N

Operating Procedure

Explanation

Setting the Computation Mode
1. Press SHIFT to activate shift mode.
Functions marked in purple on the panel become active.
2. Press MATH.
3.  Press the Mode soft key to select ON or OFF.

PHASE,
Tiode B O | iz & O3 |5 ol
OFF] oM 0.0007] 0.0007] 0.0007] 0.0007
1 1

| These soft keys are not

displayed on the DL1620.

4.  Press the soft key corresponding to the channel whose phase is to be shifted.
5. Turn the jog shuttle to set the shifted time.

2000,16/31 14: 04 59 uEum Normal

Stopped 500KS/S __ Znsfliv
TR TR 57 TAT 10:1

0.500 Udiv
IC_ Full
\/ W \->< Edge CH1 £

Tiode @ CHl | iz @ o3 [ CH
[

FF m 0.000" 0.000" 0.000" 0.0007

The phase of CH1 to CH4 (or CH1 to CH2 for the DL1620) waveforms is shifted and the
result is displayed. Computation can also be carried out on phase-shifted waveforms.
Allowable Shift Range

The phase can be shifted in the following range.

Time value between —(record length/2) to (record length/2) (resolution: 1/sample rate)
The sample rate varies depending on the record length or T/div setting. For details, see
Appendix 1, “Relationship between the Time Axis Setting, Sample Rate, and Record
Length.”

Notes when Shifting the Phase

If you change the T/div setting after shifting the phase, the shift on the screen does not
change, but the specified time value change in accordance with the T/div setting.
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9.9 GO/NO-GO Determination Using the
Measurement of Waveform Parameters

<For a description of this function, see page 1-33>
Relevant Keys

ENAT HELP

SapN

weasure[cursor) (FILE | msd{|cono-Go Juath )
XY _ MENU__MENSwmm = -PHASE ( ACR || START/STOP

(setup |oispLav)(copy| maGe save)o—(sHiFT
SEARCH T—TRIG'D

a o
[ENHANCED)

ACTION __ DELAY

|
!

o

u]

2% TIME /DIV

o

O
f
i

o

e
®

)

—

Operating Procedure
Setting the Mode
1. Press GO/NO-GO.
2.  Pressing the Mode soft key displays a menu used to set the GO/NO-GO
determination mode.

GD/ND-GO.

Hode

3.  Press the Parameter soft key to set the GO/NO-GO determination mode.

GD/ND-GO.

OFF Zane Parameter

Setting Param1
4.  Pressing the Setup soft key displays the determination criteria menu.

GO/ND-GO,
Mode [@T-Rangel
Setup -5.000d i Exec
Paraneter [ST-RangeZ
5.0064 it

5. Turn the jog shuttle to move the cursor to Mode under Param1.

»

Setup,

Paraml Paran2 Paran3 Parand

Hode [pFF[__ON_JPFF__ ON__JPFF[__ ON_JPFE[__ ON_}

Trace CH1, 1 CH1, | | CH1, 1 CH1,

Iten Hax I Hin, | | Rms. I Avg,
Upper XXX, XXX, XXX XXX,

Lower

Condition []

Logic  [PND]__DR_] Settings for the following items can
Sequence be input directly using a USB

#cQ Count. [_Tnfinite_} keyboard. ([&)

Action (5] Buzzer (@) save to File (o) Hard Copy

(o) Image Save (o] Send Mail Mail Count mai

GO/NO-GO_]

Fode 7S [ET-Rangel
Setup -5.000d i Exec

Parameter [5T-Range2

5.000d i

IM 701610-01E 9-45

sisAjeuy wJojanepn =



9.9 GO/NO-GO Determination Using the Measurement of Waveform Parameters

6. Press SELECT to select ON or OFF. If OFF is selected, Param1 will be excluded
from the determination criteria.

7. Turn the jog shuttle to move the cursor to Trace.

8.  Pressing SELECT displays the channel menu.

9.  Turn the jog shuttle to select the channel and press SELECT. (CH3, CH4, and
Math2 are not displayed on the DL1620.)

Setup.
Parami ParanZ Paran3 Parand

Hode FF| O, FF| __ON. FF] __ON, FF]__ON
Trace CHI, | CH1, | CH1,
Iten Hin, | | Rns_ 1 Avg
upper XXX, YK, YR,
Lower XXX XXX XXX,
Condition U] __1H, U] __1H, U __IN
Logic
Sequence mEimue]
ACQ Count
Action (5] Buzzer (@) Save to File (o) Hard Copy

(@ Image Save (@) Send Mail Mail Count

(G060

THode 7S ET—Rangel
Setup -5.000d i Exec

Parameter [ET-Range2

5.000d i

10. Turn the jog shuttle to move the cursor to Item.
11.  Pressing SELECT displays the automated measurement item menu.

Setup.
Parami ParanZ Paran3 Parand

Hode FF| O, FF| __ON. FF] __ON, FF]__ON
Trace | CHI, | CH1, | CH1,
Iten Hin, | | Rns_ 1 Avg
upper XXX, YK, YR,
Lower XXX XXX XXX,
Condition U] __1H, U] __1H, U __IN
Logic
Sequence mEimue]
ACQ Count
Action (@) Save to File (o) Hard Copy

(@ Image Save (@) Send Mail Mail Count

(G060

THode 7S ET—Rangel
Setup -5.000d i Exec

Parameter [ET-Range2

5.000d i

12.  Turn the jog shuttle to select the item and press SELECT.

f@+Select=— (@ +Select=— [ +Select=— [ +Select=—
- - - -
High Rise Burst2 AugFreq
Low Fall Pulse AvgPeriod
+0Shot +idth Delay IntiTY
—0Shot -Width AvgFreq Int2TY
Freq Duty AvgPeriod Intixy
EErind Eurstl Mt 1 g ntZX!
v - -

13. Turn the jog shuttle to move the cursor to Upper.

14. Pressing SELECT displays the upper limit setting menu.

15.  Turn the jog shuttle to select the upper limit and press SELECT.
16. Set Lower in a similar fashion.

17. Turn the jog shuttle to move the cursor to Condition.

18. Press SELECT to select IN or OUT.

19. Set Param2 to Param4 as necessary.
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9.9 GO/NO-GO Determination Using the Measurement of Waveform Parameters

Explanation

Setting the Logic
20. Turn the jog shuttle to move the cursor to Logic.
21. Press SELECT to select AND or OR.

Setting the Sequence
22. Turn the jog shuttle to move the cursor to Sequence.
23. Press SELECT to select Single or Continue.

Setting the ACQ Count

24. Turn the jog shuttle to move the cursor to ACQ Count.

25. Pressing SELECT a menu used to set the number of waveform acquisitions.

26. Turn the jog shuttle to set the number of waveform acquisitions and press
SELECT.

Selecting the Action to Take when the Condition is not Met
27. Turn the jog shuttle to move the cursor to Action.
28. Press SELECT to turn the action ON or OFF.

Setting the Determination Range

29. Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1.
30. Turn the jog shuttle to set the start point of the determination range.

31. In a similar fashion, set the end point of the determination range with T-Range2.

Executing the GO/NO-GO Determination
32. Press the Exec soft key to execute the GO/NO-GO determination.

GO/ND-GO,
Mode [ [@T-Rangel
Setup -5.000d i Exec
Paraneter [ST-RangeZ
5.0064 it

When the determination terminates, the waveform acquisition is automatically
stopped.

To forcibly stop the operation, press START/STOP or the Abort soft key to stop
the acquisition.

Waveform Parameters that can be Determined using GO/NO-GO Operation: ltem
This function is applicable to the all of waveform parameters (27 items) in section 9.2.
Up to four types of parameters can be determined simultaneously.

Mode
OFF: Does not perform GO/NO-GO determination
ON: Performs GO/NO-GO determination

Upper and Lower Limits of Parameters: Upper/Lower
The upper and lower limits depends on the parameters. They can be set in the range
—9.9999E+30 to 9.9999E+30.

Setting the Condition
IN: When the value is inside the upper and lower limits.
OUT: When the value is outside the upper or lower limits.

IM 701610-01E
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9.9 GO/NO-GO Determination Using the Measurement of Waveform Parameters

Setting the Logic

AND: Executes the Action when all parameter conditions (1 to 4 types) are met.

OR: Executes the Action when any one of the parameter conditions (1 to 4 types) is
met.

Action to Take when the Condition is Met (not Met): Action

Buzzer: Sounds the buzzer.

Save to File: Saves the waveform data to the storage medium (Internal flash memory,
FD, Zip disk, PC card, USB storage, or network drive) specified in the FILE
menu.

Hard Copy: Outputs the screen image data to the destination (Built-in, USB, Net Print
(Ethernet interface option)) specified by Copy to in the Copy setting menu.

Image Save: Saves the screen image data to the output destination (Internal flash
memory, FD, Zip disk, PC card, USB storage, or network drive) that you
specified in the Image Save menu.

Send Mail:  Sends a mail (Ethernet Interface option). For details, see section 13.7,
“Using the Mail Function (Action Mail Function).”

Number of Actions: Sequence

Single:  Executes the Action once and terminates.

Continue: Repeats the execution of the Action up to the number of acquisition count
specified in ACQ Count (until the acquisition is stopped if infinite is specified).

Number of Waveform Acquisitions: ACQ Count

Set the number of waveform acquisitions.

Infinite: Continues until the waveform acquisition is stopped with START/STOP.
1 to 65536: Stops when the specified number of waveforms is acquired.

Executing/Aborting GO/NO-GO Operation

The operation starts when you press the Exec soft key. Waveform acquisition is
automatically stopped when the determination is complete. To forcibly stop the
operation, press START/STOP or press the Abort soft key.

Save to File/Hard Copy/Image Save Operation
Operates according to the settings in the File menu, the Copy menu, or the Image Save
menu.

File Name when Action is Set to Save to File or Image Save

The file is saved with AutoName under the File menu or the Image Save menu. For
details, see section 10.4, “Storing Screen Image to the External Storage Medium” or
section 11.6, “Saving/Loading Waveform Data.”

Notes when Performing GO/NO-GO Determination

» The determination results (the number of successes and failures) are displayed.

» All keys other than START/STOP and the Abort soft key are disabled during the
determination.

* When GO/NO-GO determination is executed, the trigger mode is automatically
changed to Single.

» Determination is not possible when the acquisition mode is set to Average.
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9.10 GO/NO-GO Determination Using Zones

<For a discription of this function, see page 1-33>
Relevant Keys

measure] cursor) (FLE | misd{| cono-col rath )
Xy MENU __ MENC™S —Z“PHASE | A START/STOP
(seTup [oispLay)(copy | mace save)o—(sHIFT) -
—m-b ——HONZONTAL ) —-]E GGE ;Eﬂ
T—TRIGD |

=0, ¥

SEARCH /
o o 5
o SIMPLE | ENHANCED)Y
vsDIvV TIME /DIV .
o @ ACTION _DELAY. A
(ooe [ oo

N

Operating Procedure
Setting the Mode
1. Press GO/NO-GO.
2.  Press the Mode soft key to display the GO/NO-GO determination mode setting
menu.

L .

GO/ND-GO_

Hode

3.  Press the Zone soft key to set the GO/NO-GO determination mode.

GD/ND-GO.

OFF Zane Parameter

Creating a Determination Zone
4.  Press the Edit Menu soft key.

Hode [
dit Menu|| setup
Zone

5.  Press the New soft key to display the zone creation reference waveform selection
menu.

GD/ND-GO.

P [
New Redraw Fp Henu |

6.  Press the soft key corresponding to the reference waveform to display the zone
editing menu. (CH3, CH4, and Math2 are not displayed on the DL1620.)

| S
[Top Menu

’; CH1 CH2 CH3 CH4 Hathl Mathz
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9.10 GO/NO-GO Determination Using Zones

Editing All Zones

7. When Edit is set to something other than Whole, press the Edit and select Whole.

GO/NO-GO_]

Fait @ Upper [© Left
0.00div 0.00div

Phole] Part |[© Lower i@ Right
0.00div, 0.00div,

Store as

2onel

Store Quit &
Exec TopHenu

10.
11.
12.

13.

Press the Upper/Lower or Left/Right soft keys to select the zone setting direction.
Turn the jog shuttle to create a zone.

Repeat steps 8 and 9 to edit the zones.

Press the Store as soft key to open the store as setting menu for the edited zone.

Press the soft key corresponding to a storage location Zone1 - Zone6 (or Zone1 -

Zone3 for the DL1620) to select it.

0./ND-GO,
M| zone1 2Zonez 2ome3 20med 20mes 20mes

Quit &
B TopHenu

I o.0ediv 0.00div_] 1 1 I

Press the Store Exec soft key to save the zone. Proceed to step 14 to edit a
partial zone, or skip to step 22 to quit.

Edit @ Upper |& Left Store as
0.00div 0.00div Store
Phole] Part |/ Lower |E Right Zonel Exec
0.00div, 0.00div

GO-NO-GO_]

Quit &
TopHenu

Editing a Partial Zone

14.

15.
16.
17.

18.

19.
20.

21.

Press the Edit soft key to select Part.
(e

Wt |@ Upper ioT-Rangel Stare as
Press the T-Range1/T-Range2 soft key to select the right or left cursor.

Turn the jog shuttle to set the right and left edges of the partial zone.

Press the Upper/Lower soft key to select the direction for setting the zone, then
use the jog shuttle to create the zone.

Repeat steps 15-17 to edit the zone.

Press the Store as soft key to open the store as setting menu for the edited zone.
Press the soft key corresponding to a storage location Zone1 - Zone6 (or Zone1 -
Zone3 for the DL1620) to select it.

0-NO-GO0,
Zonel Zonez Zone3 2Zoned 2Zones 2oned
Quit &
TopHenu
I

1 L 5.e6div_] 1

Press the Store Exec soft key to save the zone.

GO-NO-GO_]

Edit

Whole

@ Upper
) Lower

e T-Rangel
5.00div
[ET-Range2
5.00div,

Store as

2Zonel

Quit Zone Editing
Press the Quit & TopMenu soft key to return to the menu in step 3. If you press
the Quit & TopMenu soft key before pressing the Store Exec soft key, the settings
made up to that point will be inactive, and you will return to the menu in step 3.

22.

Store Quit &
Exec TopMenu

GO/ND-GO, |

Edit

Whole

& Upper
73 Louwer

ET1-Rangel
-5.00div
[©T-Range2
5.00d1y,

Store as

2onel

Store Quit &
Exec TopHenu
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9.10 GO/NO-GO Determination Using Zones

Editing Existing Zones
Edit zones that have been previously created.

23.
24.

In step 5, press the Redraw soft key.
Repeat steps 6-22 to edit the zones.

Selecting a Determination Waveform

25.

Press the Setup soft key to display the Setup menu.

26. Turn the jog shuttle to move the cursor to Trace of Zone1.

Setup,

Zonel
Zonez
Zoned
Zoned
Zones
Zoneb

Logic

Trace Hode
CH3. [PFE] _ON_] [0UT _IK
[AND__OR_]

Condition

Settings for the following items can

Sequence [ FmgTe] _Contimie]
ACO Count [_Tnfinite -}

be input directly using a USB
keyboard. (@)

Action

(5] Buzzer

@) save to File

(2) Hard Copy

(o) Image Save (o] Send Mail Mail Count 10@;

GO/NO-GO_]

Hode

Zone

[ [ET-Rangel

dit Menu Setup -5.000d i
[5T-Range2

5.000d i

=

27. Press SELECT to select CH1 through CH4, Math1, or Math2 (or CH1, CH2, or
Math1 for the DL1620).

setup,

Zonel
2Zone2
zone3
Zoned
2Zones
Zones
Logic

Sequence

Trace Hode

Condition

tinue]

28.
29.
30.
31.
32.

fcq count

Action (o) Buzzer

@) Image Save (o) Send Mail Mail Count
Mode [

dit Menu)
Zane

Use the jog shuttle to move the cursor to Mode under Zone1.

Press SELECT to select On or Off.

Use the jog shuttle to move the cursor to Condition under Zone1.
Press SELECT to select In or Out.

Set Zone2 - Zoneb (or Zone2 - Zone3 for the DL1620) as necessary.

(©) Save to File (o) Hard Copy

setup

Setting the Logic

33.
34.

Move the cursor to Logic with the jog shuttle.
Press SELECT to select AND or OR.

Setting the Sequence

35.
36.

Use the jog shuttle to move the cursor to Sequence.
Press SELECT to select Single, or Continue.
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9.10 GO/NO-GO Determination Using Zones

Explanation

Setting the ACQ Count

37. Use the jog shuttle to move the cursor to ACQ Count.

38. Press SELECT to display the waveform acquisition count setting menu.

39. Use the jog shuttle to set the waveform acquisition count, then press SELECT.

Selecting the Action for Condition not Met
40. Use the jog shuttle to move the cursor to Action.
41. Press SELECT to turn action ON or OFF.

Setting the Determination Range

42. Press the T-Range1/T-Range2 soft key to highlight the T-Range1 jog shuttle icon.
43. Use the jog shuttle to set the head of the determination range.

44. In the same manner, set the tail of the range to T-Range2.

Executing Determination

45. Press the Exec soft key to execute the determination. The Exec changes to the
Abort soft key. When the determination is completed, acquisition automatically
stops. You can force a stop by pressing START/STOP or the Abort soft key.

Create zones using a standard waveform as a base, and from those zones let GO/NO-
GO be determined by whether a waveform extends outside or inside of the zone.
Waveform for GO/NO-GO Determination/Determination criteria: Setup

You can select a waveform from input signals (CH1-CH4 (or CH1 and CH2 for the
DL1620)) and from math waveforms (Math1, Math2 (or Math1 only for the DL1620)).
You can use multiple waveforms for GO/NO-GO determination. Select from the
following determination standards for each waveform:

IN: When the specified waveform enters the zone.

OUT: When the specified waveform is outside the zone.

OFF: Do not determine.

Selecting the Reference Waveform: Edit Menu
Select a reference waveform for creating a zone. The basic waveform will be displayed
as a trace, and you can select from the following types.

Input signal waveform

Math waveform

Creating a Determination Zone: Redraw/New
You can set up to six (or three for the DL1620) determination zones. The following are
the setting ranges.

Up-down setting range: 8 div from the reference waveform

Left-right setting range: 5 div from the center of the screen
You can select input signal waveforms (CH1 through CH4 (or CH1 and CH2 for the
DL1620)) and computed waveforms (Math1 and Math2 (or Math1 only for the DL1620))
for the waveforms that are to be determined in the determination zones that are
registered in Zone1 through Zone6.
The screen displays the active zones depending on the settings in Setup.
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9.10 GO/NO-GO Determination Using Zones

Setting Logic

AND: When all parameter conditions 1 - 6(1 - 4 for the DL1620) are met, GO/NO-GO
Action is performed

OR: When at least one parameter condition from 1 - 6(1 - 4 for the DL1620) are met,
GO/NO-GO Action is performed

Action to Take when the Condition is Met (not Met): Action

Buzzer: Sounds the buzzer.

Save to File: Saves the waveform data to the storage medium (Internal flash memory,
FD, Zip disk, PC card, USB storage, or network drive) specified in the FILE
menu.

Hard Copy: Outputs the screen image data to the destination (Built-in, USB, Net Print
(Ethernet interface option)) specified by Copy to in the Copy setting menu.

Image Save: Saves the screen image data to the output destination (Internal flash
memory, FD, Zip disk, PC card, USB storage, or network drive) that you
specified in the Image Save menu.

Send Mail:  Sends a mail (Ethernet Interface option). For details, see section 13.7,
“Using the Mail Function (Action Mail Function).”

Action Count: Sequence

Single:  Conclude after one instance of the Action.

Continue: Repeat the Action the number of times specified as the sampling count in
ACQ Count (if set to Infinite, Action repeats until determination stops).

Waveform Sampling Count: ACQ Count

Set the waveform sampling count.

Infinite:  Sampling continues until determination stops, or until START/STOP or Abort
soft key is pressed.

1-65536: Sampling stops after the specified count has been reached.

Start/Stop GO/NO-GO Determination

Press the Exec soft key to execute the determination. Determination will stop
automatically when finished, or you can press START/STOP or Abort soft key to force a
stop.

Save to File/Hard Copy/Image Save Operation
Operates according to the settings in the File menu, the Copy menu, or the Image Save
menu.

File Name when Action is Set to Save to File or Image Save

The file is saved with AutoName under the File menu or the Image Save menu. For
details, see section 10.4, “Storing Screen Image to the External Storage Medium” or
section 11.6, “Saving/Loading Waveform Data.”

Notes about GO/NO-GO Determination

Determination results (number of successes, failures) are displayed on screen.
Functions other than START/STOP and Abort soft key are inactive during
determination.

When performing GO/NO-GO determination, the trigger mode is automatically set to Single.
Determination is not possible when acquisition mode is set to Average.

Note

The zone waveform that you created is stored as setting information onto the floppy disk, Zip
disk, PC card, USB storage, or the internal flash memory.
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9.11 Using the GO/NO-GO Signal Output Function

Output Signal
NO-GO OUT Signal
The output signal level (TTL level) changes from high(H) to low (L) temporarily when a
NO-GO determination is made.

GO OUT Signal
The output signal level (TTL level) changes from high (H) to low (L) temporarily when a
GO determination is made.

Signal Output Circuit Diagram
5V

GO OUT
4.7kQ NOGO OUT
120 Q

AAA—O

100 pF

Output Connector

The format and pin arrangement of the output connector on the DL1620/DL1640/

DL1640L are as follows:

¢ Format
The connector uses a modular jack (RJ12). Use the optional accessory 36973 (sold
separately) for the cable. If you are using a commercially sold cable (4 contact
modular cable for telephone circuits), wire te pins according to the following figure.

* Pin Arrangement

GO/NO-GO Pin Number Signal Logic
1 NC (Unconnected)
2 NC (Unconnected)
3 GO OouT Negative
4 NO-GO OUT Negative
6 1 5 GND
DL Side Connector 6 NC (Unconnected)
Output Timing
Output Timing
EXEC
10 ms
or more
Acquisition :ﬂ—>i Acquisition
| |
Determination| } Determination
iResuIti Result
NOGO OUT J \_%
GO OUT J L]

Remains ‘Low’ until the system is
ready for the next judgement. If an
action is specified for when the
condition is met, the time is
prolonged until the action has
finished.
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9.11 Using the GO/NO-GO Signal Output Function

Connecting to Another Instrument
. ___________________________________________________________________________________________________|

CAUTION

» Never apply an external voltage to the NO-GO OUT and GO OUT
terminals, otherwise damage to the instrument may result.

* When connecting the GO/NO-GO signal output externally, make sure
not to connect other signal pins by mistake. Errors in connection may
cause damage to this instrument or to the other connected instrument.

« Do not mistakenly insert the USB cable to the GO/NO-GO output
terminal. This may cause damage to the DL1620/DL1640/DL1640L.

. ___________________________________________________________________________________________________|

To connect the DL1620/DL1640/DL1640L to external equipment, use the GO/NO-GO

cable (366973, sold separately).

Do not use the GO/NO-GO cable (366973, sold separately) for any other purpose than
for carrying out GO/NO-GO determination on the DL1620/DL1640/DL1640L.
e About the GO/NO-GO Cable (366973, Sold Separately)

Approx. 1.5 m

=

/ &)

Wires are separated.
Modify them to suit your needs.

/=

RJ-12 Connector

Color Pin No. Signal Name

Logic

Yellow 2 NC

White 3 GO OouT
Green 4 NO-GO OUT
Blue 5 GND

Negative
Negative

6 To the DL1640/DL1640L

—>

1
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Chapter 10 Output of Screen Image Data

10.1 Loading the Paper Roll into the Built-in Printer
(Option)

Printer Roll Chart

Use only YOKOGAWA roll chart. When you are using the printer for the first time, use
the roll chart supplied with the instrument. When your roll charts have run out, purchase
more from your dealer or YOKOGAWA sales offices listed on the back cover of this
manual.

Part No.: B9850NX
Specification: Thermo-sensible, 30 m
Minimum Quantity: 5 rolls

Handling the Roll Chart

Thermosensible roll charts produce color using a thermal reaction, therefore the

following precautions must be taken.

Storage Precautions

The roll chart begins to develop color at approximately 70°C. It is very sensitive to heat,

damp, light and chemicals both before and after use.

» Keep roll charts in a dry, cool and dark place.

» Once the package is opened, use the roll chart as soon as possible.

» If the roll chart is left in contact with plastic films containing plasticizer (for instance,
vinyl chloride film, cellophane tape etc.) for a long period of time, discoloration will
occur on the recording area of the chart due to the plasticizer. If you are going to
keep the roll chart in a holder, for instance, use a polypropylene holder.

» When you use adhesive on the roll chart, never use adhesive which contains an
organic solvent such as alcohol or ether, otherwise color may develop on the chart.

» When you are going to store recorded roll charts for a long period of time, we suggest
you make a copy of the charts since discoloration may occur.

Usage Precautions

* Use only YOKOGAWA genuine roll charts.

» Do not touch the roll chart with sweaty hands, otherwise it may become stained with
your fingerprints, and information may be lost.

« Do not rub the surface of the roll chart strongly with a firm object, color development
may occur due to frictional heat.

» Do not allow chemicals or oil to come into contact with the roll chart, otherwise color
development or loss of information may result.

IM 701610-01E
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10.1 Loading the Paper Roll into the Built-in Printer (Option)

Operating Procedure

PUSH OPEN Button

<&

Printer Cover

MAN FEED Rotate the Paper
Feed Knob

Note

Press the PUSH OPEN button, and lift the
handle on the right of the printer cover and
open the cover.

Move the release arm, located on the right near
the front, to the MAN FEED position.

Have the inner side of the roll paper (the side
that is not glossy) showing on top for the
following procedure. Set the roll paper.

Insert the edge of the roll paper evenly in the
space between the roller and the black guide,
then rotate the paper feed knob in the direction
of the arrow until about 10 cm of the roll sheet
is showing from the top of the roller.

Move the release arm to the FREE position and
straighten out the roll sheet. 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 sheet is showing from the opening of
the printer cover.

Push the printer cover down firmly until it clicks
into place.

After loading the rool paper, the paper feed may be unstable. Print out 2 or 3 screen images

before using the printer in your work.

10-2
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10.2 Outputting Screen Image Data to the Built-in
Printer (Option)

Relevant Keys

CLEAR SNAL HELP

=%

Y

weasure] cursor) (FILE | misc [Gomoad| M

X-Y
SETUP |DISPI

MENU

COPY | IMAGE SAVE )0

o

o

VERTICAL )

SEARCH

vsDIv TIME 7DIV

=]
START/STOP

O0—TRIG'D

a o
SIMPLE | ENHANCED) Y}

ACTION __DELAY

“

00

o

OO

e
®

Operating Procedure
Selecting the Printer
1. Press SHIFT to activate shift mode.
Functions marked in purple on the panel become active.
2. Press COPY.
3.  Pressing the Copy to soft key displays the output medium menu.

Copy to Fornat nfornationfa
Connent
Built-in [Normai] Long| ON

4.  Press the Built-in soft key. (USB is displayed only when the USB optionis installed.
Net Print is displayed only when the USB option or the Ethernet interface option is
installed.)

COPY_
uilt-in USE Net Print b
Comment

[__COPY

Setting the Output Format

5.  Press the Format soft key to select Normal or Long.
Copy to Format  JInformationa SO
Built-in Lung ﬂ Connent

6. Press the Information soft key to select ON or OFF.

Setting Comments

7.
8.

Pressing the Comment soft key displays a keyboard.
Enter comments according to the procedures described in section 4.1.

Setting the Magnification Ratio (When the Output Format is Set to Long)

9.

10.

If you selected Long in step 5, set the magnification ratio using the jog shuttle.
Press the Mag soft key to set the jog shuttle control to Mag.

COPY,

Copy to | Format [Informationa [@ fag |mT-Rangel
Conment x 2 -5.000di| Preview
Built-in RNormal [ong| PFF] ON [ET-Range2
ZPage. 5.000d i

Turn the jog shuttle to set the magnification ratio. The number of output pages is
displayed according to the ratio.

IM 701610-01E
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10.2 Outputting Screen Image Data to the Built-in Printer (Option)

Setting the Output Range (When the Output Format is Set to Long)
11. If you selected Long in step 5, set the output range.

Press the T-Range1/T-Range2 soft key to set the jog shuttle control to T-Range1.

Copy to | Tormat [Informationa @ Hag [eT—Rangel
Comment. X 2 —5.000d i! Preview

Built-in [ormal Lomg) OFF [ET-Range2

ZPage, 5.0064d i

12.  Turn the jog shuttle to set the start point of the output range.
13. In a similar fashion, set the end point of the output range in T-Range2.

Previewing (Long Copy)

14. Pressing the Preview soft key displays the output image on the screen.

Copy to | Format |imformationa 77 Mag |@l—Rangel
Comment. X2 -5.000diy| Previey

Built-in [Normal Longl OFF PN| [©T-Range2

ZPage 5.0064d 1!

15. Turning the jog shuttle changes the displayed page.
16. Pressing the Quit soft key returns to the original screen.

Executing Print Out
17. Pressing COPY outputs a hard copy of the screen.
Pressing COPY again aborts the output.

Output Example when Mag is Set to Long

LI OEAE 1547 5 10k Murpal
1

Lo T

SLoppai 291

RPN : i ) ] : CoBuel. 0 | -moi0R
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10.2 Outputting Screen Image Data to the Built-in Printer (Option)

Explanation

Output Format

In addition to normal size, long copy is possible in which the time axis of the displayed
waveform is magnified 2 to 800000 times before printing. The magnification ratio varies
depending on the T/div and record length settings.

Outputting Optional Information
Outputs the results of the setup information at the same time as the waveform.

Comments
You can output a comment string consisting of up to 20 characters in the lower section.

Print Range
Sets the range to output to the printer from -5 div to 5 div .

Preview
The output image can be previewed using the specified output format.

Precautions to be Taken when Printing with the Built-in Printer

» Printing is not possible while the waveform acquisition is in progress.

* Only the main waveform is long copied.

* When displaying a waveform using the history memory function, only the waveform
selected for Selected Record No. is long copied.

» Long copy is not possible when displaying X-Y waveforms.

» Long copy of snapshot waveforms and accumulated waveforms is not possible.

IM 701610-01E
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10.3 Outputting Screen Image Data to a USB Printer
(Option)

Relevant Keys

ENAR HELP

CLEAR
W(C)E/

700

o 5
Fiefl msc
setup |pispLaf(Copy | WAGE SAVE ) ‘ )
VERTICAL 0 “
SEARCH T—TRIG'D
o)) o :
D
vsDIV TIME /DIV
D@ ACTION _DELAY.
o(=9)

T\

N

S5
D

4

Operating Procedure
1. Connect the DL1620/DL1640/DL1640L and a USB printer using a USB cable. For

details, see the explanation,

page 10-8.

Confirming the Type of Printer that is Connected
To confirm the type of printer that is connected to the DL1620/DL1640/DL1640L, carry

out the procedure below.
2. Press MISC.
3.  Press the Next 1/2 soft key.

MTSC,

[«
Network

[ o
Calibrationgenote Cntlf

[«
Bysten Cnfgl overviey Next
12

4.  Press the USB List soft key to display the USB Device List. Check the printer that

is connected.

USE Device List,

Tevice Address,

Product Name,

Keyboard

Printer 3 USB Printer

2 Mitsumi USB Keyhoard

MISC,

S o o
Lco raph Colo: Setup Self Test
Info

[«
USB List Next

10-6
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10.3 Outputting Screen Image Data to a USB Printer (Option)

Selecting the Printer

5. Press SHIFT to activate shift mode. Functions marked in purple on the panel
become active.

6. Press COPY.

7.  Press the Copy to soft key to display the output medium selection menu.

Copy to Fornat nfornationfa
Connent
Built-in [Normai] Long| OFF

8.  Press the USB soft key to select USB.

COPY
uilt-in UsB Net Print b
Conment

[coPy__|

Selecting the Type
9.  Press the Format soft key to display the menu used to select the output command
type.

COPY

Copy to Format Color &

USB ESC-P ON

o
Comnent select

10. Press the soft key corresponding to the desired command type.

COPY
Copy to | ESC-P | ESC-F2 LIPS3 PFCLS BJ
UsB

Setting the Color
11. Press the Color soft key to select ON or OFF.

Setting Comments
12. Press the Comment soft key. A keyboard appears on the screen.
13. Enter the comment string according to the procedure given in section 4.1.

Setting the Resolution (When Format is Set to BJ)
14. Press the Resolution soft key to display the resolution menu.

Copy to Format Color & esolution [a
Connent select
USB BJ N 180dpi

15. Press one of the soft keys corresponding to 180 dpi, 300 dpi, 360 dpi, and 600
dpi to set the resolution.

Copy to | Format Color |4 18edpi Iaaanpi 360dpi 600dp
Net Print BJ ON

COPY

Executing Hard Copy
16. Press COPY to output a hard copy of the screen. Press COPY again to stop the
output.
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10.3 Outputting Screen Image Data to a USB Printer (Option)

Explanation

On the DL1620/DL1640/DL1640L, you can print the screen image data to a USB printer
via the USB interface. You can also print the screen image to a network printer via the
Ethernet network (when the Ethernet interface option is installed). For details, see
section 13.5, “Sending Screen Image Data to a Network Printer”

USB PERIPHERAL Connectors

When connecting a USB printer to the DL1620/DL1640/DL1640L, connect a USB cable
to the USB PERIPHERAL connector. There are two USB PERIPHERAL connectors.

12 34

Port 1 [Tued

]

Iy E—
Port 2 [T
Pin No. Signal Name
1 Veus: +5V
2 D—: —Data
3 D+: +Data
4 GND: Ground

Printers that can be Used
USB printers conforming to USB Printer Class Ver. 1.0 that support the following output
commands can be used.

Note
« Connect only the printers that are allowed.
» For USB printers that have been tested for compatibility, contact your nearest YOKOGAWA
dealer as listed on the back cover of this manual.

Format

You can select the type of command that is output to the USB printer from the following
list of choices.

« ESC-P + PCL5

« LIPS3 + ESC-P2

+ BJ (can be used on models that support the BJC-35V native commands)

10-8
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10.3 Outputting Screen Image Data to a USB Printer (Option)

Connection Procedure

When connecting a USB printer, directly connect the keyboard to the DL1620/DL1640/
DL1640L with a USB cable as shown below. You can connect the USB cable regardless
of the power ON/OFF state of the DL1620/DL1640/DL1640L (supports hot-plug).
Connect the type A connector of the USB cable to the DL1620/DL1640/DL1640L;
connect the type B connector to the printer. When the power switch is ON, the printer is
detected and enabled approximately 6 seconds after it is connected.

DL1620/ USB Printer
DL1640/
USB Cable

« Connect the printer directly without going through a hub.

» Connect only a USB keyboard/USB printer/lUSB mouse/USB storage to the USB
PERIPHERAL connectors.

* Do not connect multiple printers. You can connect a single printer, keyboard, and mouse.

+ Never turn OFF the printer or remove the USB cable while the printer is printing.

Output Resolution when Printing using the BJ Format
When printing the screen image data to a USB BJ printer, select the output resolution
from 180 dpi, 300 dpi, 360 dpi, and 600 dpi.

Comments
A comment string of up to 20 characters that is displayed at the lower right corner of the
screen can be printed.

Color

Select from the following list of choices.

ON: Prints the image using the same colors as the screen (no background color, grid
printed in black).

OFF: Prints the image using the same colors as the image printed using the built-in
printer.

Precautions when Printing on a USB Printer

» Images may not print properly on some printers. Use USB printers that have been
tested for compatibility.

* You can also print to a USB printer that is connected to your PC. Save the screen
image data to a floppy disk or a Zip disk according to the procedure given in section
10.4, “Storing Screen Image to the External Storage Medium.” Then, load the data on
the PC and print it.

Note

The DL1620/DL1640/DL1640L does not detect “out of paper” and printer errors on the USB
printer. If you executed printing on the DL1620/DL1640/DL1640L when the USB printer is in
such condition, press COPY to stop the printing.

IM 701610-01E
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10.4 Storing Screen Image Data to the External
Storage Medium

Relevant Keys

CLEAR
W(C)E/

MEASURE | CURSOR FILE lMISC ONO-GO| MA
PTIEND

Xy MEN
or

Operating Procedure
1. Press SHIFT to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2. Press IMAGE SAVE.

Selecting the Format
3.  Pressing the Format soft key.

THAGE
s Format Color Ja [a [+ File Nam
Thumbnail Comment File List
TIFF OFF

4.  Press the soft key corresponding to the type of format to be selected.

| [ IFAGE,
[ TIFF BMP Ps PNG JPEG pFile Nan
Thunbnai |
0000
1

Setting the Color (for formats other than PS)
5.  Press the Color soft key to select ON, ON(Revers), ON(Gray), or OFF.

[ TFAGE
Format [ OFF 0N DN (Revers) | ON(Gray) kFile Name

Y
Thumbnail

TIFF

Setting Comments
6. Pressing the Comment soft key displays a keyboard.
7.  Enter comments according to the procedures described in section 4.1.

Setting the Compression (for BMP (Color is ON))
8.  Press the Compression soft key select ON or OFF. (When Compression is ON,
you cannot store to Network Drive.)

THAGE
o Format Color o [Conpressionfa [aFile Nam
Thunbnail Conmment File List
BMP ON PFF  ON

10-10 IM 701610-01E



10.4 Storing Screen Image Data to the External Storage Medium

Setting the Storing Destination

9.
10.

11.

Pressing the File List soft key displays the output destination setting menu.

Turn the jog shuttle to select the save destination. The floppy disk, Zip disk, or PC
card inserted in the built-in drive is displayed in brackets [ ]. Directories are
displayed in angle brackets < >.

File List,

Path = PC_Card,

Space 66658288 bute
File Name Size, Date, Attr,
[Flash_Men 1
[PC Card 1
[NetWork 1
<old > 2002/06-24 11:29
<RECYCLED > 1999-16,03 10:21
CYCLE0O14 -TIF 38574 2002-06/,24 17:28 R/U
CYCLE0Q13 .TIF 38574 2002-06-24 17:26 R/
CYCLEGO12 .TIF 38574 2002-0b-24 17:26 R
CYCLEGO11 .TIF 38574 2002/06-24 17:20 R/
CYCLEOO10 .TIF 38574 2002/06-24 17:18 R/
CYCLE00O9 -TIF 38574 2002/06-24 17:14 R/U TV  CH1
CYCLE0OOS -TIF 38574 2002,-06-24 16:17 R/U Auto
CYCLEQ@O? .TIF 38574 2002-06-24 15:55 R/

]
IMAGE,
- Format Color N [aFile ListjaFile Nam
Thunbnail Connent
TIFF OFF PC_Card | CYCLEGO1
5.

Pressing SELECT displays the contents of the selected storage medium or the
directory.
For details related to setting the storing destination, see section 11.6.

Display of Compressed Images

12.

Note

When Image is selected under File Item, selecting a screen image data file (files
with the .tif, .omp, .ps, .png, or .jpg extensions) in the File List window and pressing
SELECT causes the screen image file’s compressed image to appear in the upper
right portion of the file list.

2002,/06,/24 17:42:07 .
Stopped 1 i
= R e
AN
VAV
File List,
|_Path = PC_Card,
Space 6623232 bute o O O I B
File Nane Size Tt
[Flash_ten 1 = =11 _F-
[PC_Card 1
[HetUork 1
<«wld > 2002/06/24 11:29
CRECYCLED > 1999,10.03 10:21
CYCLEGO15 .TIF 36574 2002/06/24 17:35 RAI
CYCLE0O14 JTIF 38574 2002/06.24 17:28 RAl
CYCLE0O13 JTIF 38574 2002/06.24 17:26 RAl
CYCLE0O1Z TIF 38574 2002,06,24 17:26 RAl
CYCLE0O11 TIF 38524 2002/06/24 17:20 RA
CYCLE0010 “TIF 38574 2002/06,24 17:18 RAl v o
CYCLE0009 .TIF 38574 2002/06.24 17:14 RAI Auto
CYCLEGO0B JTIF 36574 2002,06.24 16:17 RAl
v

. —
N Format Color N [aFile List/laFile Nam
Thunbnail Connent
TIFF OFF PC_Card~R | CYCLEO®O
ECYCLED, ]

If compressed image (thumbnail) data does not exist for the selected file, an error
message appears. Pressing ESC clears the error message.

The following procedure clears the compressed image from the screen.
* Move the cursor using the jog shuttle.

IM 701610-01E
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10.4 Storing Screen Image Data to the External Storage Medium

Selecting the File Name
13. Pressing the File Name soft key displays the file name setting menu.
14. Turn the jog shuttle to move the cursor to Auto Naming.

File Nane,

auto Naming [_OFF____ ]

File Name

IMAGE,

[a
Thumbnai

Format Color

TIFF OFF

Conment

[aFile L

istlaFile Name
PC_Card\R | CYCLEGOO ‘
ED, ]

ECYCLI

15. Press SELECT to select ON or OFF.

16. Turn the jog shuttle to move the cursor to File Name.

17. Pressing SELECT displays a keyboard. Enter the file name using up to sixteen
characters according to the procedures given on section 4.1. If you turned ON the
auto naming function, the first thirteen characters are valid.

Executing the Storing
18. Pressing IMAGE SAVE store the screen image.
Pressing IMAGE SAVE aborts the storing.

Displaying the Thumbnail Preview Window

19. Pressing the Thumbnail soft key causes a thumbnail of the screen image data
located in the output directory specified in step 10 to be displayed (four thumbnails
are displayed together). Pressing ESC closes the preview window.

20010622 13:31:33 E===—=x———"""""9,;, HOrmal
st TRunbra 1]
THL 1071
= 0.500 Usdiv
\/\/\/\/\/\L’t‘_’m SAYAVAVAYAE -~ [ R
. jisey e | | oz 101
E [ — — = 9.560 U /div
| L Loy oc  Full
N - z
-
el |21 I S (e gt
ol ) e Y o il
@04.TIF (Hono) 606 TIF_(Hono)
I _— L =
A B | || natnt
o /\\/\ /\\ /\f\ foi Ci+C2
| th — (VAR
1 o Y Edge CH1 &
=, Auto
3 i = | || 0.000 v
e 79 2 2 e = T
005 TIF (Hono) 003 TIF (Hono)

a
Thumbnail

TIFF

Fornat Color

P
Comment

IMAGE
[aFile ListfaFile Nan
PC_CardnR | CYCLEOOO
ECYCLED, ]

File Name (Color Information)

When no files supporting the thumbnail feature are present on the storage medium,
an error message is displayed. Pressing ESC clears the error message.

Scrolling the Thumbnail Window

20. When five or more files supporting the thumbnail feature are present, you can scroll
the window using the jog shuttle. To scroll the window upwards, turn the jog
shuttle in the minus direction (counterclockwise). To scroll the window downwards,
turn the jog shuttle in the plus direction (clockwise).

Note

Files supporting the thumbnail feature are scrolled two at a time.
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10.4 Storing Screen Image Data to the External Storage Medium

Explanation

The screen image can be stored to storage medium (a floppy disk, a Zip disk, PC card,
network drive (Ethernet interface option), or internal flash memory). For details, see
Section 13.4, “Saving Screen Image Data to a Network Drive.”

Storing Data Format

You can store the output data in the following formats. The file extensions and file sizes
(reference value) that are automatically assigned are also listed.

Output Data Format Extension File Size*

TIFF *TIF 38,574 bytes (approx. 300 Kbytes)

BMP *.BMP 38,462 bytes (approx. 300 Kbytes)
PostScript *PS 79,061 bytes

PNG *PNG approx. 4 Kbytes (approx. 8 Kbytes)
JPEG *JPG approx. 133 Kbytes (approx. 139 Kbytes)

*

: When the color is OFF (reference value)
The file sizes in parentheses are the sizes when the color is ON.

Color (for TIFF, BMP, PNG, and JPG)
Select ON, ON(Revers), or OFF.

ON : Outputs in 256 colors

ON (Revers) : Background color is not output
ON (GRAY) : Outputs in 16-shade grayscale
OFF : Outputs in Black & White

Comments
You can add a comment string consisting of up to 20 characters on the screen and save
the information.

Data Compression (for BMP Files)
BMP formats can be compressed in RLE formats, respectively, and output.
However, if color is OFF, data in BMP format cannot be compressed.
e Save Destination
A list of available storage media is displayed in the File List dialog box.
Example
Flash_Mem: Internal flash memory
PC _Card : PC card

FD : Floppy disk

ZIP : Zip disk

NetWork : Network drive (available with the Ethernet interface option)
USB : USB storage

Floppy Disk, Zip Disk, and PC Card
The floppy disk, Zip disk, and PC card are described in chapter 11. For the procedures
related to formatting, see chapter 11.

Auto Naming Function

If you use Auto Naming, files are automatically created with four digit numbers from 0000
to 2399 in their file name. You can place a common name in front of the numbers (up to
12 characters, specified in File Name).

Note
You can enter up to sixteen characters for the common name, but the last four characters are
discarded.

IM 701610-01E
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10.4 Storing Screen Image Data to the External Storage Medium

Notes when Saving the File

+ The maximum number of files that can be saved using the auto naming function is
2400.

» The maximum number of files and directories that can be displayed in the File List is
2400.

Also, a thumbnail window for screen image data can be displayed.

Thumbnail

¢ Thumbnail Window
The instrument can display a thumbnail window containing screen image files (with
the .tif, .omp, .ps, .png, and .jpg extensions) located in the directory selected from the
File List under the IMAGE SAVE menu. The data used to generate the thumbnail is
separate from the screen image data itself, but they are created at the same time.
The extension of the thumbnail data depends on the extension of the original image
data, and is shown as follows:

TIFF files : .ttd PNG files : .ntd
BMP files : .btd JPEG files : .jtd
PS files : .ptd

Each of these files is approx. 17 KB in size.

¢ Thumbnail Window ltems
The following three items are displayed in the thumbnail window.
* A compressed image of the waveform
+ File name
+ Color information
The file name and color information appear on the bottom of the compressed
waveform image.

e Thumbnail Display Window Format
Four thumbnails can be displayed in the window. The order in which the files are
displayed is the same as that in the File List dialog box. Files are displayed from left
to right and top to bottom.

e Scrolling the Thumbnail Window
If the number of files compatible with the thumbnail feature is greater than four, you
can scroll the thumbnail window one row (2 thumbnails) at a time. To scroll the files
upwards, turn the jog shuttle in the minus direction (counterclockwise). To scroll the
files downwards, turn the jog shuttle in the plus direction (clockwise).

* Displaying Compressed Images in the File List
Selecting screen image data files from the File List causes a compressed image of
the screen data to appear in the upper right portion of the File List. Also, file name
and color information are not displayed in the compressed image.
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Chapter 11 Saving and Loading Data to and from the Storage Medium

11.1 Floppy Disks

Floppy Disks that can be Used
The following types of 3.5 inch floppy disk can be used. Floppy disks can be formatted
on this instrument.
2HD: 1.44 MB (MS-DOS format)
2DD: 720 KB (MS-DOS format)

Inserting a Floppy Disk into the Drive
Hold the floppy disk with the label facing left, and insert it with the shutter section facing
the drive. Insert the floppy disk until the eject button pops out.

Note
Floppy disks with bad sectors cannot be used unless you first repair them using a PC.

Removing the Floppy Disk from the Drive
Check that the access indicator is not lit, then press the 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
For general handling precautions, see the instructions that came with the floppy disk.

IM 701610-01E 11-1
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11.2 Zip Disks

Zip Disks that can be Used

The following types can be used. You can format the zip disk on the DL1620/DL1640/
DL1640L.

Size: 100 MB and 250 MB
Format: FDISK 1 partition (hard disk format)

Inserting the Zip Disk in the Zip Drive
With the label facing left, insert the disk from the side with the shutter.

Removing the Zip Disk from the Zip Drive
With the DL1620/DL1640/DL1640L turned ON, check that the access indicator is turned
OFF and press the eject button.

Eject Button
Access Indicator

Procedure when the Zip Disk cannot be Ejected
If the Zip disk cannot be removed by performing the steps given above in “Removing the
Zip Disk from the Zip Drive”, carry out the following steps to remove it.
Insert a pin of approximately 1 mm in diameter into the eject button hole and press
slowly. This will cause the Zip disk to be ejected.

Zip Disk Eject
Button

Hole for Removing th
Zip Disk Insert

/Pin
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11.2 Zip Disks

CAUTION

Removing the Zip disk while the access indicator is ON may damage
the data on the Zip disk.

Do not use the Zip drive with the rear panel facing down. This may
damage the data on the Zip disk.

Do not turn the power ON or OFF when the Zip drive is installed, as this
could damage the drive.

When turning ON/OFF the DL1620/DL1640/DL1640L, have the Zip disk
removed from the drive.

Immediately after inserting the Zip disk, the access indicator lights. Do
not use the instrument while the access indicator is lit as this may
cause a malfunction.

If you turn OFF the power when a Zip disk is inserted in the drive, the disk is ejected.

General Handling Precautions of Zip Disks

For the general handling precautions of the Zip drive, read the instruction manual that
came with the Zip disk.

IM 701610-01E
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11.3 PC Card

PC Cards that can be Used

The instrument supports flash ATA cards (PC card TYPE Il) and compact flash (using
the PC card TYPE |l 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

You must use a PC card-compatible computer when you want to use a PC card. The PC
cards mentioned above may not work properly depending on the type of computer that you
are using. Check the compatibility of your computer and PC card before working with a PC
card.

Inserting the PC Card
Insert the PC card facing left into the PC card interface. The PC card interface is located
on the back of the DL1620/DL1640/DL1640L.

Removing the PC Card
After confirming that the PC card is not being accessed, press the PC card eject button
next to the PC card interface.

Eject Button

A 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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11.4 Connecting USB Storage to the USB PERIPHERAL

Interface

Specifications of the USB PERIPHERAL Interface
Iltem 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
L

[y en

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.

DL1620/
DL1640/
0 USB PERIPHERAL DL1640L
ez E=nl==F
USB storage éi?%ﬂz

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.

» The instrument does not detect some of the flash memories. If the instrument does not detect
the flash memory, it cannot be used. For details on compatible flash memories, contact your
nearest YOKOGAWA dealer.
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wnipaly abelols ay) wou) pue o} eyeq Buipeo pue Buires H



11.4 Connecting USB Storage 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.
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11.5 Formatting the Storage Medium

A CAUTION

* Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

» When the instrument cannot read a preformatted medium, reformat the
medium. All data will be erased.

Relevant Keys

CLEAR

TFIACE
:vEAsmE[amon FLE_[)wisc [conoGo] MATH )

Xy ENG” MENU TPHASE ( ACQ | START/STOP
(serup [oispLay) Cory| mace save)o—(sHiFT

]

m
O—TRIG’'D
o ENHANCED)
vsDIvV TIME 7DIV
o ACTION _DELAY |
(oo rosma)
°

e
®

Operating Procedure
1. Press FILE.
2. Pressing the Utility soft key displays the utility setting menu and the file list dialog
box.

FILE,

File Iten [a N
Save Load Utility
Setup

Selecting the Medium to be Formatted
3.  Pressing the Function soft key displays the file function menu.
[ FILE__|

Function [ Filter
et Reset](] all Set || Property Attr Delete
Delete e SET] = .= Exec

4.  Pressing the Format soft key displays a list of media in the file list dialog box. (Net
Drive cannot be formatted.)

[Utiiity

[Otiiity]
FILE,

Ielete Copy Rename Make Dir Format |——
Attr Delete
Exec
] ]
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11.5 Formatting the Storage Medium

5. Turn the jog shuttle to select the medium to be formatted.
If there are no external USB storage devices that are detected and only a floppy
disk, Zip disk, or PC card is inserted, FD, ZIP, or PC_Card is displayed along with

Flash_Mem.
File List
File Name, Size, Space,
P
Flash_Mem 2097152 593920
PC_Card 10407936 65768176
T CH1
Auto
v
UEility,
FILE
Function Ja [
jledia Info Format

Format

Selecting the FD Format
6. Pressing the Format soft key displays the format menu.

UEility
FILE

Function

Fornat

[«
fedia Info

[«
Fornat

7. Turn the jog shuttle to select the format 2DD 720 K or 2HD 1.44 M. Go to step 8.

[_Format,
[Cutiiity,
[ FILE,

Function

Fornmat

[«
fedia Info

[$FD Fornat
ZHD 1.44H

| Exec

Selecting the Format Type for the Zip Disk
6.  Pressing the Format soft key displays the format menu.

ot
[ FIL

Function

Fornat

[«
fedia Info

[a
Fornat

7.  Press the Format Type soft key to select Norm or Quick. Go to step 8.

| _Format__|
[ otiiity,
[ FILE,

Function

Format

[«
fedia Info

[a ormat Type]

Fornmat
orn

| Exec

e Setting the PC Card and USB Storage Partitions
6. Press the Format soft key to display a menu used to set the PC card partitions.

ot
[ FIL

Function

Fornat

[«
fedia Info

[a
Fornat

7. Turn the jog dial to set the number of partitions. Go to step 8.

Function

Fornat

[~
fedia Info

Fornat,
UELLity
FILE

[@Partitionfornat Type
2 Quick

IE,

Note

Storage medium that is already partitioned can be selected and formatted as separate
storage media, but the separate storage media cannot be partitioned further.
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11.5 Formatting the Storage Medium

Explanation

Formatting the Internal Flash Memory
6. Press the Format soft key to display the format menu. Proceed to step 8.

[OtiTity_]
FILE

Function Ja &
fledia Info Format
Format

Executing/Canceling the Format Operation (OK/Cancel)
8.  Pressing the Exec soft key displays the alert dialog box.

Format
Cutitity,
FILE,

Function Ja [@Partitio
pedia Info Exec
Format r4

9.  Turn the jog shuttle to select OK or Cancel.
10. Selecting OK and pressing SELECT starts the format operation.
Selecting Cancel and pressing SELECT cancels the format operation.

File List

File Name Size, Space.

)
Flash_Hem 2097152 442368
PC_Card 16467936 5279744

Alert

Please Confirm?

PC_Card will be formatted by deviding 2 part.

I OK I Cancel

fw| [Tormat,
CUtility,
FILE,

Function Ja [@Partitio
pedia Info Exec
Format r4

Viewing the Media Information

Follow steps 1-5 to select a media.

6.  Pressing the Media Info soft key displays information about the medium that was
selected in step 5.

Media Tnfo
[___File Name Media Name : PC_Card [
HMedia Size : 104067936 byte S|
Flash_Hen Used Space : 5218304 bhyte
PC_Card Vacant Space : 5189632 bhyte
Partition Size : 1
-
Utility
FILE
Function Ja o
pedia Info Format
Format

Formatting a Floppy Disk
When using a new floppy disk, you must format it first. Select the appropriate format for
the floppy disk from the following choices.
The DL1620/DL1640/DL1640L performs physical formatting.
2DD 720 K
Formats the 2DD floppy disk to 720 KB/9 sectors.
2HD 1.44 M
Formats the 2HD floppy disk to 1.44 MB/18 sectors.
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11.5 Formatting the Storage Medium

Formatting a Zip Disk

If you are using a new Zip disk, you need to format it. The format for 250 MB and 100
MB disks is as follows:

FDISK 1 partition (hard disk format)

The DL1620/DL1640/DL1640L performs logical formatting.

Formatting a PC Card
Flash ATA cards and compact flash using the PC card TYPE Il adapter are formatted to
IBM-compatible format.

Formatting a USB Storage
USB storage are initialized in FAT format.

Number of Partitions

You can set partitions on PC cards and USB storage devices. However, partitions
cannot be specified on USB storage devices 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 PC
cards and USB storage devices, you can select 1 to 4 partitions.

Information about the Medium

The following information is listed for the selected medium.
Media Name:  Name of the medium

Media Size: Total capacity

Used Space:  Used space

Vacant Space: Free space

Partition Size:  Number of partitions

Vendor Name: Maker name (only on USB storage devices)
Product Name: Product name (only on USB storage devices)

Note
» Formatting a medium containing data erases the data completely.
» The time it takes to format a floppy disk is approximately two minutes.
» The time needed to format a 250-MB Zip disk is approximately 4 s.
+ It takes a few seconds to format a PC card.
+ A floppy disk cannot be formatted if it is write protected.
+ Floppy disks having a format other than the ones listed in this section cannot be used.
» If an error message appears after the format operation, the floppy disk may be damaged.
+ Disks formatted to MS-DOS format on a PC can also be used.
+ This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

11-10
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11.6 Saving/Loading Waveform Data

CAUTION

A

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

CLEAR
TRACE
(=) O

(seTup [oispLay)(copy | mace save)o—(sHIFT)

]
MEAS{HElamOH FILE |)MISC |GONO-GO| MATH
X-Y “SWWENG  MENU TPHASE | ACQ || START/STOP

Dﬁ

TRIG'D

SEARCH
o o 5
o SIMPLE | ENHANCED) §
vooIv TIME DIV A’
o @ ACTION _DELAY. A
((ooe | rosmox)
o

N

e

Operating Procedure
1. Press FILE.

2. Pressing the File Item soft key displays the file time setting menu.

FILE

File Tiem

Setup

Save

=
Utility

3.  Press the soft key corresponding to Waveform.

(l Setup | Waveform Snap

Heasure

Cursor

Inage

FILE,

Utility

Saving the Waveform Data
Selecting the Data Type

4.  Pressing the Data Type soft key displays the data type menu.

FILE,

File Ttem [ Data Type
vaveform | Binary

[«

Save

Load

[~
Unload

[«
Utility

5. Press the one of the soft keys corresponding to Binary, ASCII, or Float to select

the data type.

Float }

FILE

Load

File Tten I Binary | ASCIT
Waveforn

[«
Unload

=
Utility

Data saved in Binary are only the data that can be loaded as described later in this

chapter.
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11.6 Saving/Loading Waveform Data

Selecting the Waveform to be Saved.

6.

Selecting the Range of the Waveform to be Saved
Pressing the Range soft key displays the save range selection menu.

9.
10.

Pressing the Save soft key displays the save setting menu.

FILE,

File Ttem | Data Tupe
Waveform Binary

Save

[«
Load

[«
Unload

=
Utility

Pressing the Trace soft key displays the waveform menu.

[aFile ListlaFile Nami
PC_card 0000

Trace Range

ALl Main

[@ Length
Auto

[Save,
[_FILE,

ave Exec|
(Binary)

Press the soft key corresponding to the channel you wish to save. (CH3, CH4, and
Math2 are not displayed on the DL1620.)

Save;

CHz CH3

Ch4

Mathl

Math2

T——

Press one of the Main to Z1 & Z2 soft keys to select the range of waveforms to be

saved.

__save,

[aFile ListjaFile Nam
PC_Card 0000

Trace I Hain
all

21

2z

Z1822

Selecting the Compression Format

11.

Press the Compression soft key to select PP or Decim.

Selecting Compressed Data Length
Turn the jog dial to select the length of the compressed data. If you select Auto, the
entire display record length is saved.

12.

Selecting the Destination Medium/Directory

13.
14.

15.

Pressing the File List soft key displays the file list dialog box.

Turn the jog shuttle to select the save destination medium (displayed with

parentheses).

File List

Path = PC_Card,

Space 5312512 byte

File Name

Size

Date

Attr

[Flash_Mem 1

[PC Card 1

[NetWork 1
<_Restore >
<old >
<RECYCLED >
0001 -TTD
0001 -TIF
0000 -TTD
0000 -TIF
CYCLEGOO6 -TTD
CYCLEQOO6 -TIF
CYCLEGOOS -TTD

2002,67/0Z 10:19

2002/06/24 11:29

1999-16,03 10:21
1489 2002-67-1Z 18:34 R/W
38574 2002-.07/12 18:34 RA
1596 2002-07/1Z 18:31 R/W
38574 2002-07/1Z 18:31 R/W
2336 Z2002,07/1Z 13:27 R/
38574 2002,07,12 13:27 R/
2348 200297,/1Z 13:24 R

Save,

FILE,

[aFile ListjaFile Nam
PC_Card 6000

[«
Property

Filter

b . WUF E

ave Exec]
(Binary)

Press SELECT to confirm the selection.
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11.6 Saving/Loading Waveform Data

Selecting the Destination Directory

(Use this only when there are directories on the medium.)

16. Turn the jog shuttle to select the save destination directory (displayed in angle
brackets < >).

17. Press SELECT to confirm the selection.
The Path=___ box on the top left corner of the File List dialog box displays the
selected medium/directory.
Selecting <..> moves to a higher level directory.

Setting the File Name/Comment
18. Pressing the File Name soft key displays the file name setting menu.
19. Turn the jog shuttle to select Auto Naming.

File Name & Comment,

Auto Naming [_OFF_ W]
T e —
N —

Save,
FILE,

et | o | o | e e (i)
20. Press SELECT to select ON or OFF.

21. Turn the jog shuttle to select File Name.

22. Pressing SELECT displays a keyboard.

23. Enter the file name according to the procedures given in section 4.1.
24. Turn the jog shuttle to select Comment.

25. Pressing SELECT displays a keyboard.

26. Enter the file comment according to the procedures given in section 4.1.
27. Press ESC to close the file name setting dialog box.

Note
When Data Type is Float, Comment is not available.

Saving the File
28. Press the Save Exec soft key to save the file to the directory indicated in
Path=___. The name of the Save Exec soft key changes to Abort.

Canceling the Saving Operation
29. Press the Abort soft key to cancel the save operation. The name of the Abort soft
key changes to Save Exec.

Specifying the File to be Displayed in the File List Dialog Box and Viewing its
Properties

30. Inthe File List dialog box, press the Filter soft key to select *.extension or *.*.
31. Inthe File List dialog box, turn the jog shuttle to select the desired file.

32. Pressing the Property soft key displays the properties of the selected file.
33. Pressing ESC closes the window displaying the properties.

IM 701610-01E
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11.6 Saving/Loading Waveform Data

Loading the Waveform Data
Set the data type to Binary. For the procedures, see steps 4 and 5 in the section “Saving
the Waveform Data”.

6.  Pressing the Load soft key displays the load setting menu and the file list dialog box.

FILE
File Ttem [ Data Type [a [a [a [

Save Load Unload Utility
Uaveform Binary

Selecting the Source Medium/Directory
7.  Select the directory according to steps 13 to 17.

Selecting the File to be Loaded
8.  Turn the jog shuttle to select a file.

Loading Setup Data with the File
9.  Press the With Step soft key to select ON (load setup data) or OFF (do not load
setup data).

Load
[ FILE

[ Filter ith Setup
Property oad Exec]
p.WuF f# | OFF DA ||Binary)

Loading the File
10. Press the Load Exec soft key to load the file from the directory indicated in
Path=___ . The name of the Load Exec soft key changes to Abort.

Canceling the Loading Operation
11. Press the Abort soft key to cancel the loading operation. The name of the Abort
soft key changes to Load Exec.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the Properties
The procedures are the same as steps 30 and 31 when saving files.

Unloading Waveforms
Selecting the File to be Unloaded
6.  Continuing from step 5 in “Saving the waveform data,” press the Unload soft key to
display the Unload menu.

FILE,
File Ttem | Data Tupe [ o o "

Save Load Unload Utility
Waveform Binary

7.  Pressing the Trace soft key displays a menu used to select the channels to be
unloaded.

[_Unload,
[ _FILE

r 1
Iintoad Exec

ALl (Binary)
2 |

Trace

8.  Press the soft key corresponding to the desired channel to select the channel. If
All is selected, all channels are unloaded. (CH3, CH4, and Math2 are not

displayed on the DL1620.)
[nTead_]

All CH1 CHZ CH3 CH4

T T T T———

Unloading the File
9.  Press the Unload Exec soft key.
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11.6 Saving/Loading Waveform Data

Explanation

Selecting the Data Type, File Extension

Binary

» The sampled data in the acquisition memory are saved in binary format.

» The data that are saved can be loaded to display the waveform and compute
numerical data.

» A header file is automatically created. The header file is used when analyzing the
waveform on a PC. The header file cannot be opened using this instrument. For the
header file format, see Appendix 3, “ASCII Header File Format.”

» The file extension is .WVF. The file extension of the header file is .HDR.

» When saving waveform data in binary format, a header file is automatically created
with the extension .HDR. When the DL1620/DL1640/DL1640L is used to copy,
delete, change filenames, or change file ownership of waveform data files (files with
the extension, .WVF), the header files are automatically updated to reflect the
changes. Do not delete the header file only or the waveform data file only as this may
cause a system malfunction.

ASCII

» The units of the sampled data in the acquisition memory are converted per the specified
range and saved in ASCI| format. The data can be used to analyze the waveform on a PC.

» Data in this format cannot be loaded on this instrument.

» The file 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).

» Data in this format cannot be loaded on this instrument.

» The file extension is .FLD.

Data Size
The following list shows the data size when the record length is set to 100 kwords,
waveform data of CH1 to CH4 are saved, and Math1 and Math2 are turned OFF

Data Type Extension Data Size (Bytes)

Binary WVF Approx. 850 K bytes ((100 kwords + 32) x 4 channels x number of
history waveform x 2+ 46 K)
.HDR Approx. 2 K bytes (approx. 3 K if Math1 and Math2 are ON.)
ASCII .CSV Approx. 4 M to 5 M bytes (depends on the input signal condition.)
It takes more than 10 minutes to save the file.
Float .FLD Approx. 1.6 Mbytes ((100 kwords + 32) x 4 channels x number of

history waveform x 4)

Selecting the Waveform to be Saved

* You can save all waveforms or the specified waveforms from CH1 to CH4, Math1,
Math2 (or CH1, CH2, and Math1 for the DL1620).

» The vertical and horizontal axes and trigger settings of the waveform being saved are
also saved.

» For waveforms that are loaded using the history memory function, you can save only
the waveform currently displayed. You can also save only the search results of the
data in the history memory.

For details regarding data search of the history memory, see sections 7.8 to 7.9.

» For snapshot waveforms, see section 11.8, “Saving/Loading the Snapshot

Waveforms.”

IM 701610-01E
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11.6 Saving/Loading Waveform Data

Selecting the Range of the Waveform to be Saved
Select the range (region) of the waveform from the following list of choices. Only the
data that have been saved by selecting Binary above in “Selecting the data type, file
extension, data size” can be loaded in this instrument.
* Main
The range of the normal (Main) waveform. lt is the range defined by the displayed
record length (range displayed on the screen).
-
The range of zoom waveform Z1.
.« 22
The range of zoom waveform Z2.
e Z1& 2722
The range of zoom waveform Z1 & Z2.

Selecting the Compression Format

* You can select whether to P-P compress or Decim compress the waveform data
before saving it.

» Power spectrum computation data cannot use P-P compression.

Selecting the Medium and Directory
The storage medium that can be used to save and load waveform data are displayed in
the File List dialog box.

Display Example of Storage Medium
Flash_Mem : Internal flash memory
PC_Card : PC card

FD : Floppy disk

ZIP : Zip disk

NetWork : Network drive (available with the Ethernet interface option)
USB : USB storage

File Name and Comments
* You must specify a file name. Comments can be omitted.
* You cannot save to a file name that is already in use in the same directory (no overwriting).

Number and Types of Characters that can be Used

Item Number of Characters Characters that Can be Used
File name 1 to 16 chars. 0t09,Ato Z, %, _, () (parenthesis), -(minus sign)
Comment 0 to 25 chars. All characters (including spaces),

Auto Naming Function

When Auto Naming is turned ON, files with four digit numbers from 0000 to 2399 are
automatically created. Specify the common name (maximum of twelve characters,
specify at the Filename item) that is placed before the four digit number.

Specifying the Files to Display in the File list Dialog Box
You can specify the type of files to display.
* *WVF, *.CSV, or *.FLD
Displays only the files that have the same file format as the file being saved.

o« **

Displays all files on the medium.

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

11-16
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11.6 Saving/Loading Waveform Data

Unload

If the loaded waveform is being displayed, newly acquired waveform is not displayed
even if the data acquisition is started. In order to display the newly acquired waveforms,
loaded data must be unloaded from the appropriate channels.

Note

» If a key other than the Abort key is pressed during saving or loading, an error occurs.

* You cannot save or load while the data acquisition is in progress.

+ If you change the file extension on a PC, for an example, you will not be able to load that file.

» A maximum of 43 characters can be displayed in Path. If the character string exceeds 43
characters, “...” is appended at the end.

» 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.

AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, LPT1 to LPT9

» The waveform data loaded from a file overwrites the 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 if Unload, Initialize, or Auto Setup is executed or the data
acquisition conditions are changed.

» The maximum number of files and directories that can be displayed in the File List is 2400.

» This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

+  Waveform (.wvf) and header (.hdr) files are saved as file pairs. If you set the filter of the files
displayed in the file list to *.* then process (Delete, Rename, Copy) each file individually, the
files become unloadable.

* When loading waveform data of the maximum record length, automatic measurement of
waveform parameters and statistical processing cannot be performed on calculated
waveforms. ***** is displayed for the measured results.

» Files without the archive attribute are not displayed in the File List dialog box.

Data Format when Storing Multiple Records
When multiple records are stored (history memory, for example), the following data
format is used.

ASCII Format: CR+LF is inserted between records.

<Header>
Measured data 1-1 of CH1, Measured data 1-1 of CH2, Measured data 1-1 of CH3, e e e e, /[ CR+LF]

Measured data 1-2 of CH1, Measured data 1-2 of CH2, Measured data 1-2 of CH3, e e e o, [ CR+LF] Record 1

Measured data 1-m of CH1, Measured data 1-m of CH2, Measured data 1-m of CH3, ¢ ¢  o,[ CR+LF]

[ CR+LF]

Measured data 2-1 of CH1, Measured data 2-1 of CH2, Measured data 2-1 of CH3, e e e [ CR+LF

Measured data 2-2 of CH1, Measured data 2-2 of CH2, Measured data 2-2 of CH3, ¢ ¢ * ¢, [ CR+LF] | Record 2

Measured data 2-n of CH1, Measured data 2-n of CH1, Measured data 2-n of CH1, e e e, [ CR+LF
[ CR+LF]

Float Format: Stored in blocks of channels.

Measured data of record 1 of CH1
Measured data of record 2of CH1

Measured data of record N of CH1

Measured data of record 1 of CH2
Measured data of record 2 of CH2

Measured data bf record N of CH2

IM 701610-01E
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11.7 Saving/Loading Setup Data

A

Relevant Keys

CAUTION

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the

medium or destroy the data on the medium.

CLEAR - VAR HELP

SETUP |DisPLAY)(CoPY [ mAGE savE)o—(SHIFT )
e— v —) R R =

SEARCH
o

vV TIME /DIV

80068
H

E

o
ENHANCED)

O O ACTION __DELAY ‘

II:III' 1E%%§f <\\\ \/

0
weasure] cursor){( FILE_|)misc Jeonoco| math)
X-Y “SWWENG  MENU TPHASE ( ACQ | S

TART/STOP

=)
\Q

T\

Operating Procedure
1.  Press FILE.

2. Pressing the File Item soft key displays the file item setting menu.

FILE

File Ttem [a
Save Load
Setup

=
Utility

3.  Press the Setup soft key.

(l Setup | Waveform Snap Measure Cursor

Image

FILE,

Utility

Selecting the Setup Data
Selecting the Destination Medium

4.  Pressing the Save soft key displays the save setting menu.

FILE,

File Item N
Save Load
Setup

=
Utility

5. Pressing the File List soft key displays the file list dialog box.

Save,

FILE,

[aFile ListlaFile Nami
PC_card 0000

ave Exec]|
(Setup)
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11.7 Saving/Loading Setup Data

6.  Turn the jog shuttle to select the save destination medium (displayed with

parentheses).
File List
[_Path = PC_Card,
Space 9780944 byte
File Name, Size, Date, Attr__
e
[Flash_Menm 1
[PC_Card 1
[NetWork 1
<_Restore > 200207,0Z 10:19
<old > 2002-06,24 11:29
<RECYCLED > 1999-16,03 10:21
0000 -TIF 38574 Z002-07-15 20:44 R/W
0002 -TTD 2321 2002-07,15 20:44 R/
0001 JTIF 36574 2002-07-15 20:44 RA
0000 -TTD 2326 2002.07/15 20:44 R
0001 -TTD 2333 2002.07/15 20:44 R
0002 -TIF 38574 20020715 20:44 R/W
I

[_Save
FILE,

[aFiTe LisfaFile Nam o Filter
Property ave Exec|
PC_Card 0000 | (Setup)

7. Press SELECT to confirm the selection.

Selecting the Destination Directory

(Use this only when there are directories on the medium.)

8.  Turn the jog shuttle to select the save destination directory (displayed in angle
brackets < >).

9.  Press SELECT to confirm the selection.
The Path=___ box on the top left corner of the File List dialog box displays the
selected medium/directory.
Selecting <..> moves to a higher level directory.

Setting the File Name/Comment
10. Pressing the File Name soft key displays the file name setting menu.

[_Saue
[ FILE

[aFile Name [a Filter
Property ave Exec|
0000 e SET bo (setup)

11.  Turn the jog shuttle to select Auto Naming.

File List
[_Path = PC_Card\RECYCLED,
|_Space 978944 bute] File Name & Connment,
File Nanme, ]
=Tl
[Flash_Men 1 Auto Naming
[PC_Card 1
[Netbork 1 File Name [ 1]
<ae
odbe Coment ]
0001
0061
0002
0000
0002 .TIF 38574 2002,07-15 20:36 R
CYCLEOGOO .HOR 1189 2062-07-01 14:49 R
CYCLE0OOO WUF 223441 2602/07-01 14:49 RA
CYCLE0OO1 .C3v 11?7 2602/06,24 22:30 RA
v

Save;
FILE

[«File Nam [o Filter
Property ave Exec|
0000 b SET o (Setup)

12. Press SELECT to select ON or OFF.

13. Turn the jog shuttle to select File Name.

14. Pressing SELECT displays a keyboard.

15. Enter the file name according to the procedures given in section 4.1.

16. Turn the jog shuttle to select Comment.

17. Pressing SELECT displays a keyboard.

18. Enter the file comment according to the procedures given in section 4.1.
19. Press ESC to close the file name setting dialog box.
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11.7 Saving/Loading Setup Data

Saving the File
20. Press the Save Exec soft key to save the file to the directory indicated in
Path=___ . The name of the Save Exec soft key changes to Abort.

Canceling the Saving Operation
21. Press the Abort soft key to cancel the save operation. The name of the Abort soft

key changes to Save Exec.

Specifying the File to be Displayed in the File List Dialog Box, and Viewing its

Properties

22. In the File List dialog box, press the Filter soft key to select *.SET or *.”.

23. In the File List dialog box, turn the jog shuttle to select the desired file.

24. Pressing the Property soft key displays information regarding the selected file.
25. Pressing ESC closes the window displaying the information.

Loading the Setup Data

Explanation

Display the menu used to save/load setup data according to steps 1 to 3.
4. Pressing the Load soft key displays the load setting menu and the file list dialog
box.

FILE,

File Ttem [a [a &
Save Load Utility
Setup

Selecting the Source Medium/Directory
5.  Select the directory according to steps 13 to 17 on section 11.6.

Selecting the File to be Loaded
6.  Turn the jog shuttle to select a file.

Loading the File
7.  Press the Load Exec soft key to load the file from the directory indicated in
Path=___ . The name of the Load Exec soft key changes to Abort.

Canceling the Loading Operation
8.  Press the Abort soft key to cancel the loading operation. The name of the Abort
soft key changes to Load Exec.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties
The procedures are the same as steps 22 to 25.

Setup Data that are Saved
The setup data of each key existing at the time of the saving operation are saved.
However, date and time, and communication parameters are not saved.

Number of Bytes Necessary in Saving the Setup Data
Approximately 28 Kbytes

Selecting the Medium and Directory
The storage medium that can be used to save and load waveform data are displayed in
the File List dialog box.
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11.7 Saving/Loading Setup Data

e Display Example of Storage Medium
Flash_Mem : Internal flash memory
PC_Card : PCcard

FD . Floppy disk

ZIP . Zip disk

NetWork . Network drive (available with the Ethernet interface option)
USB : USB storage

File Name and Comments

You must specify a file name. Comments can be omitted.

You cannot save to a file name that is already in use in the same directory (no
overwriting).

* Number and Types of Characters that can be Used

Item Number of Characters Characters that can be Used
File name 1 to 16 chars. 0t09,AtoZ, %, _, () (parenthesis), - (minus sign)
Comment 0 to 25 chars. All characters (including spaces),

¢ Notes when Saving Setup Data
You cannot save while the data acquisition is in progress. Press START/STOP to
stop the acquisition.
The maximum number of files and directories that can be displayed in the File List is
2400.

File Extension
The File extension .SET is automatically appended to the file.

Auto Naming Function

When Auto Naming is turned ON, files with four digit numbers from 0000 to 2399 are
automatically created. Specify the common name (maximum of twelve characters,
specify at the Filename item) that is placed before the four digit number.

Specifying the Files to Display in the File List Dialog Box
You can specify the type of files to display.
« *.SET

Displays only the setup data files.

o« K *

Displays all files on the medium.

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.
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11.7 Saving/Loading Setup Data

Note

» If a key other than the Abort key is pressed during saving or loading, an error occurs.

* You cannot save or load while the data acquisition is in progress.

+ If you change the file extension on a PC, for an example, you will not be able to load that file.

« A maximum of 43 characters can be displayed in Path. If the character string exceeds 43
characters, “...” is appended at the end.

» 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.
AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, LPT1 to LPT9

»  When the setup parameters are loaded from a file, the setup parameters of each key are
overwritten with the loaded settings and cannot be set back to their previous settings. It is
recommended that the current setup parameters be saved before loading setup parameters
from a file.

» The date and time, and communication parameters are not saved. Therefore, when setup
parameters are loaded from a file, these parameters do not change.

» This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

» Files without the archive attribute are not displayed in the File List dialog box.
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11.8 Saving/Loading Snapshot Waveforms

CAUTION

A

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

MEASURE] CURSOR,

FILE MISC GONO-GO| MATH

X-Y

ENG_MENU

LPHASE

(setup lDlSPLAV (copy| macE SAvE o—(sHiFT)

vsDIv

O

TIME 7DIV

O

START/STOP

-ﬁzaam ‘

O0—TRIG'D

SIMPLE | ENHANCED) Y}

ACTION __ DELAY

CLEAR
TRACE H
(=) O O

66@99

~

Operating Procedure

1. Press FILE.

2. Pressing the File Item soft key displays the file item setting menu.

FILE,
File Item o
Save Load Utility
Setup
3.  Press the Snap soft key.
FILE,
( Setup Waveform Snap Heasure Cursor Inage f
I | Utility

Saving Snapshot Waveforms
Selecting the Destination Medium/Directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Setting the File name/Comment
The procedures are the same as steps 18 to 27 in section 11.6, “Saving/Loading
Waveform Data.”

Note

When you save a snapshot waveform, Comment is not available.
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11.8 Saving/Loading Snapshot Waveforms

Saving the File
4.  Press the Save Exec soft key to save the file to the directory indicated in
Path=___ . The name of the Save Exec soft key changes to Abort.

[Save,
FILE,

[«File ListjaFile Nam
ave Exec|
PC_Card 0000 (Snap)y

Canceling the Saving Operation
5.  Press the Abort soft key to cancel the saving operation. The name of the Abort
soft key changes to Save Exec.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

Loading Snhapshot Waveforms

Follow steps 1-3 to select snapshot data waveforms.
4.  Pressing the Load soft key displays the load setting menu and the file list dialog
box.

FILE

File Ttem [o re [« [a
Save Load Unload Utility

Snap

Selecting the Source Medium/Directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Selecting the File to be Loaded
5. Turn the jog shuttle to select a file.

Selecting the Snapshot Waveform to be Loaded
6. Press the Destination soft key to display a menu used to select the snapshot

waveform.

File List

[_Path = PC Cardnold,
[_Space 6090752 byte

File Name, Size, Date, Attr,

a
[Flash_Men 1
[PC_Card 1
[NetWork 1
<o > 2002,06,24 11:29
<DATAG > 2002,10,05 23:23
<TEST > 2000,07,12 16:50
CYCLEG0O4 -SNP 38462 Z002,06-24 18:22 R/
CYCLE00O3 -SNP 38462 2002,06-24 18:22 R
CYCLEGOOZ .SNP 30462 2002-06-24 18:16 R
CYCLEOOO1 .SNP 38462 2002.06-24 18:16 R/
CYCLEO0OO .SNP 38462 2002-06-24 18:16 R
CYCLE0004 AJTD 1742 2002,06/21 00:46 R/
CYCLEO0O4 JPG 177059 2002-06-/21 00:46 R/W

d

[_Load
FILE

estinationfa Filter
Property nad Exec]
Snap1 <SP e (Snap)

7.  Press the soft key corresponding to the desired snapshot waveform to make the
selection.

__Load,

[ FILE__|
Snapl SnapZ Snap3 Snapd
Load Exec|
(Snap)
I
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11.8 Saving/Loading Snapshot Waveforms

Loading the File
8.  Press the Load Exec soft key to load the file from the directory indicated in
Path=___ . The name of the Load Exec soft key changes to Abort.

[_Load,
FILE,

estinationa Filter
Property oad Exec|
Snap1 pe.SNP o (Snap)

Canceling the Loading Operation
9.  Press the Abort soft key to cancel the loading operation. The name of the Abort
soft key changes to Load Exec.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

Clearing the Waveform

Follow steps 1-3 to select snapshot data waveforms.
4.  Pressing the Unload soft key displays a menu used to select the waveform to be
cleared.

[__FILE

File Iten [a [a o o
Save Load Unload Utility

snap

5.  Press the Trace soft key and press the soft key corresponding to the waveform to
be cleared.

[_UnToad,
FILE,

| v—
pintoad Exec

all (Snap) I
)

_UnIoad,

All Snapl Snapz Snap3 Snapd

I T T —

6. Pressing the Unload Exec soft key clears the selected waveform.

[_UnToad,
FILE,

Trace —
inload Exec
all (Snap)

)

IM 701610-01E
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11.8 Saving/Loading Snapshot Waveforms

Explanation
You can take snap shots of the waveform and save the image to the file. You can also
load the snapshot waveform.

Data Size
Approx. 40 Kbytes

File Extension

The file extension is .SNP.

The selection of the medium and directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List dialog box, and properties are the
same as those for saving/loading normal waveform data. For explanation and
procedures, see section 11.6, “Saving/Loading Waveform Data.”

Loading the Snapshot Waveform
The snapshot waveform can be load as four waveforms, Snap1 to Snap4.

Clearing the Waveform
The loaded snapshot waveform is cleared when unload, initialize, or auto setup is
performed.

Note
« If a key other than the Abort key is pressed during saving or loading, an error occurs.
+ This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.
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11.9 Saving the Results of the Automated
Measurement of Waveform Parameters

A

CAUTION

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

CLEAR
TRACE H
(=) O O

SEARCH

vsDIv TIME 7DIV

measure] cursorRf( FILE_[Ywisc Jcomo-co] math)
Xy ENG_MENU TPHASE ( ACQ | START/STOP
(setup JoispLay) /ﬁ]ms)uf

-ﬁzaam ‘

O0—TRIG'D

SIMPLE | ENHANCED)

ACTION __DELAY N
((ooe | rosmox)

66@99

S m—

N

Operating Procedure
1. Press FILE.
2.  Pressing the File Item soft key displays the file item setting menu.

FILE

File Tiem [a [o [a
Save Load Utility
Setup

3.  Press the soft key corresponding to Measure.

FILE
Setup Waveform Snap Measure Cursor Image |
Utility

Selecting the Destination Medium/Directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Setting the File Name/Comment
The procedures are the same as steps 18 to 27 in section 11.6, “Saving/Loading
Waveform Data.”

Note

When saving the results of the automated measurement of waveform parameters, Comment
is not available.
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11.9 Saving the Results of the Automated Measurement of Waveform Parameters

Explanation

Saving the File
4.  Press the Save Exec soft key to save the file to the directory indicated in
Path=___. The name of the Save Exec soft key changes to Abort.

[Save,
FILE,

[«File ListjaFile Nam
ave Exer|
PC_Card 0000 (Heasure))

Canceling the Saving Operation
5.  Press the Abort soft key to cancel the saving operation. The name of the Abort
soft key changes to Save Exec.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

The results of the automated measurement of waveform parameters can be saved in
CSV format (.CSV file extension) to a floppy disk, a Zip disk, PC card or USB storage.
A CSV file is a comma-separated format file. The CSV file is one of the common file
formats used to exchange data between spreadsheet and database applications.

The data that are saved are the measurement results of the parameters that are
specified in the automated measurement of waveform parameters.

Notes when Saving the Results of the Automated Measurement of Waveform

Parameters

The restrictions are as follows.

» Up to (32000/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.

* Output example

CH1 P-P, CH1 Max,  CH1 Min, CH2 P-P
Vv, Vv, Vv, \Y
-70  0.199E+00, 0.199E+00, 0.000E+00, 0.02E-06 Oldest data
-65 0.207E+00, 0.207E+00, 0.000E+00, 0.02E-06
-60 0.377E+00, 0.152E+00, -0.125E+00, 0.02E-06
. . . . . l

. . . . . Newest data
For information related to the automated measurement of waveform parameters, see
section 9.2, “Automated Measurement of Waveform Parameters.”

Data Size
Data size = Number of items x 15 x number of history waveforms
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11.9 Saving the Results of the Automated Measurement of Waveform Parameters

File Extension

The file extension is .CSV.

The selection of the medium and directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List dialog box, and properties are the
same as those for saving/loading normal waveform data. For explanation and
procedures, see section 11.5, “Saving/Loading Waveform Data.”

Note
» If a key other than the Abort key is pressed during saving, an error occurs.
» This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

IM 701610-01E
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11.10 Saving the Cursor Measurement Values

A

CAUTION

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

=)
\Q

CLEAR

VAT HELP

II:III' 1E%%?f

MEASURE | CURSOR FILE [)misC Eiiii;}iﬂ MATH

X-Y “SWWENG  MENU

SETUP |DisPLAY)(CoPY | mAGE savE)o—(SHIFT)

SEARCH
i ':IE==’ ‘IHIIII’
VDIV

TIME DIV

R

o o =]

“PHASE

o—

!

=]
START/STOP

ESC

TRIG'D

T\

Operating Procedure
1.
2.

Press FILE.

Pressing the File Item soft key displays the file item setting menu.

FILE

File Ttem
Save
Setup

=
Utility

Press the soft key corresponding to Cursor.

Heasure

I Setup | Waveform Snap

Cursor

FILE

Image

Utility

=

Selecting the Destination Medium/Directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Setting the File Name/Comment
The procedures are the same as steps 18 to 27 in section 11.6, “Saving/Loading
Waveform Data.”

Note

When saving the results of the cursor measurement values, Comment is not available.

11-30

IM 701610-01E



11.10 Saving the Cursor Measurement Values

Explanation

Saving the File
4.  Press the Save Exec soft key to save the file to the directory indicated in
Path=___. The name of the Save Exec soft key changes to Abort.

| Saue
[_FILE

[aFile ListfaFile Nam
ave Exec|
PC_Card 0000 (Cursor)

Canceling the Saving Operation
5. Press the Abort soft key to cancel the saving operation. The name of the Abort
soft key changes to Save Exec.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the Properties
The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

The cursor measurement values can be saved in CSV format (.CSV file extension) to a
floppy disk, a Zip disk, PC card, or USB storage.

A CSV file is a comma-separated format file. The CSV file is one of the common file
formats used to exchange data between spreadsheet and database applications.

The data that are saved are the cursor measurement values.

This function is valid for cursor measurements (the value measured with the cursor is
displayed on screen) using the Cursor Exec soft key when the cursor type is Vertical
History.

Note
» An error occurs if the cursor type is something other than Vertical History or if a cursor
measurement (the value measured with the cursor is displayed on screen) was not performed.

Notes when Saving the Results of the Cursor Measurement Values

The restrictions are as follows.

» Up to (32000/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.

» Output example

DL1600
X1 X2 DX 1/DX
S S S Hz
-2.000E-02  2.000E-02  4.000E-02  2.500E+01
Y1(C1)’ Y1(C2) Y1(C3)” Y1(C4)
v v v v
Max 8.333E-02  1.042E+00  4.167E-02  4.167E-02
Min -2.083E+00  -1.021E+00  -4.167E-02  -2.083E-02
Avg -1.499E+00  2481E-02  -1.086E-02  1.589E-03
Sdv 8.613E-01 6.281E-01 1.610E-02  1.218E-02
Cnt 2.360E+02  2.360E+02  2.360E+02  2.360E+02

-235  -2.042E+00 1.021E+00 0.000E+00 0.000E+00  Oldest data
-234 0.000E+00  -2.083E-02 0.000E+00 0.000E+00 |

-233  -8.833E-02 0.000E+00 0.000E+00 0.000E+00

-232 4.167E-02 -2.083E-02 0.000E+00 2.083E-02

-231 4.167E-02 0.000E+00 2.083E-02 2.083E-02

. . . . . Newest data

For information related to cursors, see section 9.1, “Measuring Waveforms Using Cursors.”

IM 701610-01E
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11.10 Saving the Cursor Measurement Values

Data Size
Data size = Number of measurement items x 15 x number of history waveforms

File Extension

The file extension is .CSV.

The selection of the medium and directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List dialog box, and properties are the
same as those for saving/loading normal waveform data. For explanation and
procedures, see section 11.6, “Saving/Loading Waveform Data.”

Note
+ If a key other than the Abort key is pressed during saving, an error occurs.
+ This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.
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11.11 Changing the File Attributes, Deleting Files

A CAUTION

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

CLEAR
TRACE
(=) O

(seTup [oispLay)(copy| mace save)o—(sHIFT)

]
MEAS{HElamOH FILE |)MISC |GONO-GO| MATH
X-Y “SWWENG  MENU TPHASE | ACQ || START/STOP

N

SEARCH
o SIMPLE | ENHANCED) §
vsDIV TIME DIV .
o @ ACTION _DELAY. A
((none | posmon)
i

Dﬁ

—TRIG'D

e

Operating Procedure

1.  Press FILE.
2. Pressing the Utility soft key displays the utility setting menu and the file list dialog
box.

FILE,

File Iten [a r
Save Load Utility
Setup

Selecting the Destination Medium/Directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Changing the File Attributes
3.  Pressing the Function soft key displays the file function menu.

UEiTity,
FILE

Function

Fornat

[~
Media Info

[«
Fornat

4.  Press the Delete soft key.

Ttility
FILE
Delete Copy Rename | Make Dir | Format
Attr ||Delete |
Exec
! ] S B

5. Turn the jog shuttle to select a file.
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11.11 Changing the File Attributes, Deleting Files

Note

By selecting a screen image data file (files with the .tif, .omp, .ps, .jpg, or .png extensions) in
the File List window and pressing SELECT, the selected screen image file's compressed
image appears in the upper right portion of the file list.

2002/06-24 19:19:23 K
Stopped 26 B i i

T | | ki deee— ik
W Wtk ov \/\/\/\,/\/\%‘f%:‘

File List

|_Path = PC_Card,
Space 5955584 byte
File Name Size, Dat|

[Flash_Men 1 ol g e

[PC Card 1]

[NetWork 1

<old > 2002-06,24 11:29
<RECYCLED > 1999-16,03 10:21
CYCLES003 -TIF 38574 Z002.06-24 19:16 R/W
CYCLE00OZ -TIF 38574 2002.06-24 19:09 R-W
CYCLEGOO1 JTIF 36574 2002-06-24 19:07 RA
CYCLE006O -TIF 38574 2002-06-24 19:05 RA

Utility
FILE,

Function o Filter
et/Reset]|] A1l Set || Property Attr Delete
Delete pe . TIE] %. Exec

» If compressed image (thumbnail) data does not exist for the selected file, an error message
appears. Pressing ESC clears the error message.

» The following procedure clears the compressed image from the screen.
* Move the cursor using the jog shuttle.

] |

6.  Pressing the Attr soft key changes the attribution of the selected file.

File List
[_Path = PC Card
[_Space 5916526 byte
File Name, Size, Date, Attr,
)
[Flash_Men 1
[PC_Card 1
[NetWork 1
<old > 200206/24 11:29
<RECYCLED > 1999-10-63 106:21
CYCLE0004 -TIF 38574 2002.06,24 19:19 R/
CYCLEG003 -TIF 38574 Z002.06-24 19:16 R/W
CYCLEQOOZ -TIF 38574 2002/06-24 19:09 R
CYCLEGOO1 CTIF 36574 2002-06/24 19:07 RA
CYCLE00OO -TIF 38574 2002.06/24 19:05 R-W
)

[UtiTity,
FILE
Function [« Filter
et Reset] All Set P[‘DPEPtu Attr Delete
Delete pe . TTE] .5 Exec

Selecting the Files to be Deleted One at a Time

7. Turn the jog shuttle to select a file.

8.  Pressing the Set/Reset soft key places an asterisk (*) to the left of the selected file.
The file will be deleted. Pressing the Set/Reset soft key again removes the
asterisk (*) to the left of the selected file. The file will not be deleted.

File List
[_Path = PC Card,
[Space 5916528 byte
File Name Size, Date, Attr,
o
[Flash_Men 1
[PC_Card 1
[Netuork 1
<old > 2002-06,24 11:29
<RECYCLED > 1999-16-63 16:21
* CYCLEO9O4 LTIF 38574 2002-06-24 19:19 R
CYCLEGG63 .TIF 38574 2002.06-24 19:16 R
CYCLEGOOZ .TIF 38574 2002,06-24 19:09 R/
» CYCLEGOO1 .TIF 38574 2002,06-24 19:07 R
CYCLE@00O LTIF 30574 2002-06-24 19:05 R
A
Eility,
FILE
Function [o Filter
et Reset]|| A1l Set || Property Attr Delete
Delete pe . TIF| =.= Exec

Go to step 12.
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11.11 Changing the File Attributes, Deleting Files

Explanation

Selecting All Files to be Deleted

9.  Turn the jog shuttle to select a file, a directory, or a medium.

10. Pressing the All Set soft key places an asterisk to the left of every file in the
directory containing the selected file or directory. These files will be deleted. The
name of the All Set soft key changes to All Reset.

11. Pressing the All Set soft key removes the asterisk to the left of every file in the
directory containing the selected file or directory. These files will not be deleted.
The name of the All Reset soft key changes to All Set.

Deleting the Files

12. Press the Delete Exec soft key. All files with the asterisks are deleted.
Utility
FILE,

Function N Filter
et Reset||| a11 set || Property attr Delete
Delete . SET F. o4 Exec

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

Selecting the Medium and Directory
The storage medium that can be used to save and load waveform data are displayed in
the File List dialog box.
e Display Example of Storage Medium
Flash_Mem : Internal flash memory
PC_Card : PC card

FD : Floppy disk

ZIP . Zip disk

NetWork : Network drive (available with the Ethernet interface option)
USB : USB storage

Selecting the File Attributes (Excepting Net Drive)
Select the attributes for each file from the following choices.
« RW

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 available to select the files that are to be deleted.
* Selecting the Files One at a Time
Place an asterisk to the left of the file names one at a time, using the Set/Reset soft
key.
* Selecting All Files at Once
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.

IM 701610-01E
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11.11 Changing the File Attributes, Deleting Files

Specifying the File to be Displayed in the File List Dialog Box

You can specify the type of files to display.

« *.extension
Displays only the data file that was selected in the File ltem setting menu and the data
type menu.

o« **

Displays all the files on the medium.

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

Displaying Compressed Images in the File List

Selecting screen image data files from the File List causes a compressed image of the
screen data to appear in the upper right portion of the File List. Screen image data is the
only type of compressed image that is displayed. The compressed images of waveform
and setting data are not displayed. Also, file name and color information are not
displayed in the compressed image.

Note

* You cannot delete files while data acquisition is in progress

+ Deleted data cannot be recovered. Make sure not to erase the wrong files.

» Directories can be deleted if there are no files in them.

+ If an error occurs while deleting multiple files, the files after the error will not be deleted.

+ Directory attributes cannot be changed.

+ This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

« Screen image data and thumbnail display data is saved together as a file pairs. If you set the
designation (filter) of the files displayed in the file list to *.* then process (Delete, Rename,
Copy) each file individually, the thumbnail function becomes disabled.
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11.12 Copying Files

A CAUTION

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

CLEAR
TRACE
O

]
weasure] cursor)f( FILE |)misc [eomo-Go| matH
X-Y “SWWENG MENU TPHASE | ACQ | START/STOP

(seTup [oispLay)(copy| mace save)o—(sHIFT)

N

SEARCH O—TRIG'D {
D SIMPLE | ENHANCED)Y
vsDIV TIME DIV .
D@ ACTION _DELAY. A
(e | rosm)
o)

S m—

Operating Procedure

1.  Press FILE.
2. Pressing the Utility soft key displays the utility setting menu and the file list dialog
box.
fite tten Save Load ‘Utilitu
Setup
3.  Pressing the Function soft key displays the file function menu.
Utility,
Function [a |~ TILE
Fornat Media Info Fornat
4.  Press the Copy soft key.

Delete Copy | Rename

Make Dir

Utitity
FILE

Format
Attr |
] N EE— |

Delete
Exec

Selecting the Source Medium/Directory
5. The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

IM 701610-01E 11-37

wnipaly abelols ay) wou) pue o} eyeq Buipeo pue Buires H



11.12 Copying Files

Selecting the Source File One at a Time
6.  Turn the jog shuttle to select a file.

Note

By selecting a screen image data file (files with the .tif, .bmp, .ps, .jpg, or .png extensions) in
the File List window and pressing SELECT, the selected screen image file's compressed
image appears in the upper right portion of the file list.

2002/06-24 19:25:09 k
Stopped 26 ]
T Haani ik 5
File List
[ _Path = PC_Card
[_Space 5865472 byte
File Name, Size, Tat|
[Flash_Men 1
[PC_Card 1
[HetUork 1
<old > 200Z2-06-24 11:29
<RECY¥CLED > 1999-10.63 16:21
CYCLE00OS .TIF 38574 Z2002-06-24 19:Z21 R
CYCLE0004 .TIF 38574 2002.06-24 19:19 RA
CYCLE00O3 .TIF 38574 2002,.06-24 19:16 R
CYCLEQOOZ .TIF 38574 2002-06-24 19:09 RA
CYCLEQOO1 JTIF 38574 2002-06-24 19:07 RA
CYCLE000O .TIF 38574 Z2002-06-24 19:05 R TV CH1
Auto
o
: : : [CUtiTity_]
: : : : : [ FIL
Function [ Filter &
et Reset|(] all Set || Property Attr Dest Dir
Copy e TIF] =.%

If compressed image (thumbnail) data does not exist for the selected file, an error message
appears. Pressing ESC clears the error message.

The following procedure clears the compressed image from the screen.

* Move the cursor using the jog shuttle.

Press the Set/Reset soft key. If an asterisk is displayed to the left of the file name
in the File List dialog box, the file will be copied.

If you press the Set/Reset soft key, the asterisk to the left of the file name
disappears. This file will not be copied.

Go to step 11.

File List
[_Path = PC Card,
[_Space 5820416 byte
File Name Size, Date, Attr,
o
[Flash_Men 1
[PC_Card 1
[Netuork 1
<old > 2002-06,24 11:29
<RECYCLED > 1999-16-63 16:21
* CYCLEOOO6 LTIF 38574 2002.06-24 19:25 R
CYCLEGGOS .TIF 38574 2002.06-24 19:21 R
+# CYCLEGGG4 .TIF 38574 2002,06-24 19:19 R
CYCLE00O3 .TIF 38574 2002,06-24 19:16 RAW
» CYCLEO@OZ LTIF 30574 2002-06-24 19:09 R
CYCLEGOO1 LTIF 30574 2002,06-24 19:07 R
CYCLEO0OS .TIF 38574 2002,-06-24 19:05 R
A

Utility
FILE

Function

Copy

Fet/ﬁesetl

All Set I

[
Property

Filter

pe . TIF] .5

S
I Attr I Dest Dir

Selecting All Copy Source Files at Once

8.  Turn the jog shuttle to select a file, a directory, or a medium.

9.  Pressing the All Set soft key places an asterisk to the left of every file in the
directory containing the selected file or directory. These directories and files will be
copied. The name of the All Set soft key changes to All Reset.

Resetting All Selected Copy Source

10. Pressing the All Reset soft key removes the asterisk to the left of every file in the
directory containing the selected file or directory. The directories and files will not
be copied. The name of the All Reset soft key changes to All Set.
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11.12 Copying Files

Explanation

Selecting the Copy Destination
11. Press the Dest Dir soft key. The copy execution menu and the copy destination
file list dialog box appear.

Function N Filter
et Reset| || a11 set || Property Attr
Copy . SET .5

Utility
FILE

N
Dest Dir

File List
Path = Flash_Men
Path = PC_Card_|_Space 442368 byte
|_Space 5736364 b__File Name, Size, Date, Attr_
File Name T
[Flash_Men 1

[Flash_Mem 1 [PC Card 1

[PC_Card 1 [NetWork 1

[NetWork 1

<old

<RECYCLED
%= CYCLEGOOS
%= CYCLEGOO?
» CYCLEO®O6
* CYCLEO®65
»* CYCLEOOO4
* CYCLEG6O3
»* CYCLEGGOZ
%= CYCLEGOO1

Vfv| __Copy__|
Utility,
FILE,
Function o Filter
et Reset| |11 Reset]| Property Attr opy Exe]

cony i

Selecting the Destination Medium/Directory
12. The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Executing the Copy Operation
13. Press the Copy Exec soft key to copy all source files that have an asterisk.
[__FILE

Function ~ Filter
et Reset||] A1l Set || Property Attr opy Exec]
Copy <. SET f.o

Specifying the File to be Displayed in the File List Dialog Box and Viewing its
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

Copuy,
Utility

Selecting the Copy Source Files
You can copy all files that have an asterisk to the left of the file name. There are two
methods available to select the files that are to be copied.
» Selecting the Files One at a Time
Place an asterisk to the left of the file names one at a time, using the Set/Reset soft
key.
» Selecting All Files at Once
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 in the File List Dialog Box

You can specify the type of files to display.

« *.extension
Displays only the data file that was selected in the File ltem setting menu and the data
type menu.

* %

Displays all the files on the medium.

IM 701610-01E
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11.12 Copying Files

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

Displaying Compressed Images in the File List

Selecting screen image data files from the File List causes a compressed image of the
screen data to appear in the upper right portion of the File List. Screen image data is the
only type of compressed image that is displayed. The compressed images of waveform
and setting data are not displayed. Also, file name and color information are not
displayed in the compressed image.

Note

You cannot copy files while the data acquisition is in progress.

If an error occurs while copying multiple files, the files after the error will not be copied.
Directory attributes cannot be changed.

If a file with the same name exists at the destination, copying is not allowed.

You cannot copy the same files to another directory immediately after copying those files.
You must again select the files you wish to copy.

This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

Screen image data and thumbnail display data is saved together as a file pairs. If you set the
designation (filter) of the files displayed in the file list to *.* then process (Delete, Rename,
Copy) each file individually, the thumbnail function becomes disabled.
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11.13 Changing the Directory/File Name of the
Storage Medium and Creating a Directory

A

CAUTION

Never remove the medium or turn OFF the power while the access
indicator or storage medium icon is blinking. This can damage the
medium or destroy the data on the medium.

Relevant Keys

=0,

]
weasure] cursor)f( FILE |)misc [como-Go| matH

X-Y “SWWENG MENU TPHASE | ACQ | START/STOP

(seTup [oispLay)(copy| mace save)o—(sHIFT)

O—TRIGD = |

SEARCH
a o
SIMPLE | ENHANCED)
vsDIv TIME DIV

ACTION __DELAY N
((ooe | rosmox)

0000

0O o o o

N

Operating Procedure
1. Press FILE.
2. Pressing the Utility soft key displays the utility setting menu and the file list dialog
box.

S m—

FILE

File Tiem [~ [a
Save Load Utility
Setup

3.  Pressing the Function soft key displays the file function menu.

R
FILE

Function Ja &
fedia Info Format
Format

4.  Press the Rename soft key.

Utitity,

FILE,
Make Dir I Format

" Delete copy Renane

Changing the Directory/File Name of the Storage Medium
Selecting the Medium/Directory
5. The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Changing the File Attributes
6.  The procedures are the same as steps 6 and 7 in section 11.11, “Changing the File
Attributes, Deleting Files.”
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11.13 Changing the Directory/File Name of the Storage Medium and Creating a Directory

Changing the directory/file name of the recording medium (excepting Net Drive)
7. Turn the jog shuttle to select directory, or file.

Note

By selecting a screen image data file (files with the .tif, .bmp, .ps, .jpg, or .png extensions) in
the File List window and pressing SELECT, the selected screen image file's compressed
image appears in the upper right portion of the file list.

2002,06/24 19:40:45 k
stopped 26 3

il == i
<< Hadna 1k 53 : . \/\/\/\/\/\L';r_@‘;‘

File List,

Path = PC_Card
[Space 5685248 bute
File Name Size, Tatfl

[Flash_Mem 1

[PC_Card 1
INetlork 1
<old > 20020624 11:29
<RECYCLED > 19991003 10:21
CYCLE00GY .TIF 38574 2002-06.24 19:22 RAI
CYCLE00OS .TIF 38574 2002-06.24 19:26 RAI
CYCLE0DO? .TIF 385024 2002-06.24 19:25 RAI
CYCLE0DOG .TIF 38574 2002/06.24 19:25 RAI
CYCLE0DOS .TIF 38574 2002.06.24 19:21 RAI
CYCLE00O4 .TIF 38574 2002-06-24 19:19 RA v CHL
CYCLE00O3 .TIF 38574 2002-06-24 19:16 RAI Auto
CYCLE00OZ .TIF 38574 2002-06.24 19:09 RAJ
g
| : : : : : : H Utility
FILE

M] Delete Copy Renane Make Dir Format
Attr Delete
Exec
| | !

» If compressed image (thumbnail) data does not exist for the selected file, an error message
appears. Pressing ESC clears the error message.

» The following procedure clears the compressed image from the screen.
* Move the cursor using the jog shuttle.

8.  Pressing the File Name soft key displays a keyboard. The name of directory/file is
displayed in the entry box of the keyboard.

File List
[_Path = PC Card,
Space 5595136 byte
File Hame, Size, Date, attr,
&)
[Flash_Men 1
[PC_Card 1
[NetWork 1
<old > 2002/06,24 11:29
<RECYCLED > 1999-10.03 16:21
CYCLE0O11 -TIF 38524 2002/06-24 19:41 R/
CYCLE0O10 -TIF 38574 2002/06-24 19:40 R/
CYCLE00O9 -TIF 38574 2002-06-24 19:27 R
CYCLEOGOE JTIF 3Jo574 2002-06-24 19:26 R
CYCLEGOO? .TIF 38524 2002-06-24 19:25 R
CYCLE0OOG .TIF 38574 2002/06-24 19:25 R
CYCLE@OOS -TIF 38524 2002/06-24 19:21 R
CYCLE0OO4 .TIF 38574 2002-06-24 19:19 R
v
[COtitity_]
FILE,
Function Ja [& Filter
File Name Property attr
Renane e TTF] =. =

9.  Enter the directory/file name according to the procedures given in section 4.1.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”
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11.13 Changing the Directory/File Name of the Storage Medium and Creating a Directory

Creating a Directory

Explanation

Follow steps 1-3 to display the file function selection menu.
4.  Press the soft key corresponding to Make Dir.

" Delete Copy Renane Make Dir |l-‘umat

[OtiTity_]
FILE

Selecting the Medium/Directory
5.  The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Creating the Directory
6.  Turn the jog shuttle to select a medium or a directory.
7.  Pressing the Dir Name soft key displays a keyboard.

File List
[_Path = PC_Card
Space 5550080 byte
File Nanme Size, Date, Attr__
-
[Flash_Men 1
[PC_card 1
[NetWork 1
<old > 2002,06,24 11:29
<RECYCLED > 19991063 10:21
CYCLE®O12 .TIF 38574 2002,06-24 19:41 RA
CYCLE®O11 .TIF 38574 Z002,06-24 19:41 RA
CYCLE0O10 .TIF 38574 2002,06-24 19:40 R
CYCLE00O9 LTIF 36574 2002,06-24 19:27 RA
CYCLE00O8 LTIF 38574 2002,-06-24 19:26 R
CYCLE00O? LTIF 38574 Z2002,06-24 19:25 R
CYCLE®0OO6 .TIF 38574 2002,06-24 19:25 RA
CYCLEO0OS .TIF 38574 2002,06-24 19:21 RA
A

[UtiTity_]
FILE

Function Ja

r Filter
Dir Name Property attr
Make Dir pe . TIF] ».%

8.  Enter the directory/file name according to the procedures given in section 4.1.

Specifying the File to be Displayed in the File List Dialog Box, Viewing the
Properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

Selecting the Medium and Directory
The storage medium that can be used to save and load waveform data are displayed in
the File List dialog box.
* Display Example of Storage Medium
Flash_Mem : Internal flash memory
PC_Card : PC card

FD : Floppy disk

ZIP : Zip disk

NetWork : Network drive (available with the Ethernet interface option)
USB : USB storage

Selecting the File Attributes
Select the attributes for each file from the following choices.
- RW
Read and write possible.
* R
Read only. Cannot write to the file or delete the file.

IM 701610-01E
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11.13 Changing the Directory/File Name of the Storage Medium and Creating a Directory

Changing the Directory/File Name of the storage medium
Number and types of characters that can be used

Item Number of Characters Characters that can be Used

File name 1to 16 chars. 0to 9, Ato Z, %, _, () (parenthesis), -(minus sign)

—

However, a directory name that starts with “ND” (NDOOO for example) is not allowed.

Creating a Directory
A new directory can be created on a medium. See above for the assignment of the
directory name when creating a new directory.

Specifying the File to be Displayed in the File List Dialog Box

You can specify the type of files to display.

« *.extension
Displays only the data file that was selected in the File ltem setting menu and the data
type menu.

o« **

Displays all the files on the medium.

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

Displaying Compressed Images in the File List

Selecting screen image data files from the File List causes a compressed image of the
screen data to appear in the upper right portion of the File List. Screen image data is the
only type of compressed image that is displayed. The compressed images of waveform
and setting data are not displayed. Also, file name and color information are not
displayed in the compressed image.

Note

» You cannot rename a directory/file or create a new directory while the data acquisition is in
progress (START/STOP indicator is ON).

+ Directory attributes cannot be changed.

+ If afile with the same name exists in the same directory, renaming is not allowed.

+ If a directory with the same name exists in the same directory, the directory cannot be
created.

+ This function can not be used in conjunction with the FTP server, FTP client, LPR client, or
Web server functions.

» Screen image data and thumbnail display data is saved together as a file pairs. If you set the
designation (filter) of the files displayed in the file list to *.* then process (Delete, Rename,
Copy) each file individually, the thumbnail function becomes disabled.
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Chapter 12 Trigger Input/Trigger Output/RGB Video Signal Output

12.1 External Trigger Input, External Clock Input

A CAUTION

Never apply signals that do not meet the following specifications as this
may damage the instrument (due to overvoltage, for example).
|

External Trigger Input Terminal
[Input Terminal]

DL1640/DL1640L DL1620

Rear Panel Front Panel
EXT CLOCK IN

EXT TRIG IN

<40Vpk 1MQ

This terminal is used when an external signal is used as a trigger source. (See section
6.2)

Specifications

Connector Type: BNC

Maximum Input Voltage: at+40V (DC + AC peak) or 28 Vrms, when the frequency is
10 kHz or less.

Frequency Range: DC to 100 MHz
Input Impedance: approx. 1 MQ and 28 pF
Input Range: +2 V (for the DL1640/DL1640L)

+1 V (for the DL1620 with the £1 V range selected)
+10V (for the DL1620 with the £10 V range selected)
Trigger Sensitivity: 0.3 Vp-p (for the DL1640/DL1640L)
0.1 Vp-p at DC to 100MHz (for the DL1620 with the +1 V
range selected)
1 Vp-p at DC to 100MHz (for the DL1620 with the £10 V range
selected)
Trigger Level: +2 Vin 5 mv resolution (for the DL1640/DL1640L)
+1 Vin 5 mv resolution (for the DL1620 with the +1 V range
selected)
+10V in 50 mv resolution (for the DL1620 with the +10 V
range selected)
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12.1 External Trigger Input, External Clock Input

External Clock Input Terminal

[Input Terminal]

DL1640/DL1640L
Rear Panel

EXT CLOCK IN
EXT TRIG IN
<40Vpk 1MQ

DL1620
Front Panel

1MQ/28PF <40Vpk 1MQ

The external trigger input terminal can also be used as an external clock input terminal.
If you wish to drive the instrument with an external clock, connect a clock signal to this

terminal.

Specifications
Connector Type:
Maximum Input Voltage:

Frequency Range:

Input Impedance:
Input Range:

Threshold Level:

Minimum Input Amplitude:

Minimum Pulse Width:

BNC

at +40 V (DC + AC peak) or 28 Vrms, when the frequency is
10 kHz or less.

40 Hz to 5 MHz (continuous clock only)

approx. 1 MQ and 28 pF

+2 V (for the DL1640/DL1640L)

+1 V (for the DL1620 with the +1 V range selected)

+10V (for the DL1620 with the £10 V range selected)

+2 Vin 5 mv resolution (for the DL1640/DL1640L)

+1 Vin 5 mv resolution (for the DL1620 with the +1 V range
selected)

+10V in 50 mv resolution (for the DL1620 with the £10 V
range selected)

0.3 Vp-p (for the DL1640/DL1640L)

0.1 Vp-p (for the DL1620 with the £1 V range selected)

1 Vp-p (for the DL1620 with the £10 V range selected)

10 ns for both High and Low.

12-2

IM 701610-01E



12.2 Trigger Output (TRIG OUT)

A CAUTION

Never apply an external voltage to the TRIG OUT terminal. This may
damage the instrument.

TRIG OUT Terminal

TRIG OUT
(TTL)
N

This trigger outputs a TTL level signal when a trigger occurs. The signal level is normally
high, but goes low when a trigger occurs.

Specifications

Connector Type: BNC

Output Level: TTL

Output Logic: U(negative)

Output Delay Time: 50 ns or less

Output Hold Time: 1 us min at low level, 100 ns min at high level

Output Circuit Diagram

LS06

Timing Chart
Output Delay Time
Trigger Point

Trigger Signal 50 ns Max

f |

H
Trigger OutputL
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12.2 Trigger Output (TRIG OUT)

Low Level/High Level Hold Time

Trigger Occurrence Trigger Occurrence

H
Trigger OutputL

q
Pre-Trigger + )
)

Internal Process Tim

))

*2
Post-Trigger Time + Internal Process Time

Trigger Trigger
Pre-TriggerV Post-Trigger Pre-Trigger + Post-Trigger

Acquisition

*1:HIGH (High Level) Period

Indicates the pre-trigger and internal processing time. 100 ns minimum.
*2: LOW (Low Level) Period

Indicates the post-trigger and internal processing time. 1 ps minimum.
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12.3 RGB Video Signal Output (RGB VIDEO OUT)

A CAUTION

+ When making a connection, turn OFF the DL1620/DL1640/DL1640L
and the monitor.

+ Never short circuit the RGB VIDEO OUT terminal or apply an external
voltage. This may damage the instrument.

RGB VIDEO OUT Terminal

VIDEO OUT (VGA)

Through RGB output, the contents displayed on the instrument can be displayed on an
external monitor. Monitors that can be connected are VGA monitors or multi-
synchronous monitors that can display VGA.

Specifications

OO OO0OO0
10 O O O 6
OO OO0

15 1
D-Sub 15-Pin Receptacle

Pin No. Signal Specification

1 Red 0.65 Vp-p

2 Green 0.65 Vp-p

3 Blue 0.65 Vp-p

4 —

5 J—

6 GND

7 GND

8 GND

9 J—

10 GND

11 —

12 —

13 Horizontal synchronous signal Approx. 31.3 kHz, TTL negative logic
14 Vertical synchronous signal Approx. 60 Hz, TTL negative logic
15 —
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12.3 RGB Video Signal Output (RGB VIDEO OUT)

Connecting the Monitor
1. Turn OFF the DL1620/DL1640/DL1640L and the monitor.
2. Connect the monitor to the DL1620/DL1640/DL1640L using an analog RGB cable.
3. Turn ON the DL1620/DL1640/DL1640L and the monitor. The instrument’s screen
is displayed on the monitor.

Note
» The RGB VIDEO OUT terminal outputs RGB video signal at all times.

The picture on the monitor may flicker if the DL1620/DL1640/DL1640L or another instrument

is brought too close to the monitor.

The ends of the screen may be cut off on some monitors.
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12.4 Using the CH1 OUT Signal

Output Specifications for the CH1 OUT Signal

Connector type : BNC

Input level : 20 mV/div £30% (with 50 Q termination)
Frequency bandwidth : Approx. 20 MHz DC (-3 dB)

Offset deviation : 20 mV

Output Signal Terminal
The terminal labeled CH1 OUT on the rear panel.

CH1 ouT

Notes About Signal Output
For the output level, the vertical center of the voltage axis in the waveform display frame
is takenas 0 V.

+80mv + For waveform A, output is an 80 mVp-p
signal with an offset of 0 V.
+ For waveform B, output is an 80 mVp-p
signal with an offset of -20 mV.
L /am\my A
\\s/ 5
N4
-80 mV

.

The output level does not change even if sensitivity of the voltage axis is changed.

If the CH1 trigger level is set to any value other than 0 div, output may be distorted.
When HF Reject is selected for the CH1 trigger, the bandwidth is limited to about 15
kHz.

When NTSC, PAL, SECAM, or 480/60p is selected as the video signal format for the
TV trigger, the bandwidth is limited to about 300 kHz.

A CAUTION

+ Do not apply voltage externally to the CH1 OUT terminal. Doing so may
damage the terminal.
|

.
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Chapter 13 Ethernet Interface (Option)

13.1 Connecting the DL1620/DL1640/DL1640L to a Personal

Computer/Workstation through an Ethernet Interface
(Option)

Ethernet Interface Specifications

A 100BASE-TX port is provided on the rear panel of the DL1620/DL1640/DL1640L.

ltem Specifications

Communication Port Number 1

Electrical-Mechanical Specifications ~ IEEE 802.3 standards

Transmission Method Ethernet (100BASE-TX/10BASE-T)

Transmission Rate Max. 100 Mbps

Communication Protocol TCP/IP

Supported Services FTP server, FTP client (network drive), LPR client (network

printer), SMTP client (mail transmission), DHCP, DNS,
SNTP, WebDAV
Connector Type RJ-45 connector

LINK LED ACT LED

This indicator lights This indicator blinks
when the connection when packets are
between the normally transmitted and
DL1640/DL1640L and received.

the other device is
established and
communication
becomes possible.

Items Necessary for Connection

Cable

Use only the following cables for connection.

» UTP (unshielded twisted-pair) cable (category 5)
» STP (shielded twisted-pair) cable

IM 701610-01E
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13.1 Connecting the DL1640/DL1640L to a Personal Computer/Workstation through an Ethernet Interface (Option)

Connection Method
When Connecting to a Network PC or Workstation

1.
2.

Turn OFF the power to the instrument.

Connect one side of the UTP (or STP) cable to the ETHERNET 100BASE-TX
terminal on the rear panel.

Connect the other end of the UTP (or STP) cable to a hub or router.

Turn ON the power to the instrument.

100BASE-TX Compatible Adapter (Hub or Router)

J O] Personal Computer
IQ_E@ S| orWorkstationp

DL1620/
DL1640/
L1640L

\ / -
UTP Cable or STP Cable Network Card
(Straight Cable)

When Making a One-to-One Connection to the PC or Workstation

1.

Turn OFF the power to the instrument and PC or workstation.

2. Connect one side 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.  In the same manner, connect the PC or workstation to a hub or router.
5. Turn ON the power to the instrument.
100BASE-TX Compatible Adapter (Hub or Router) Personal Computer
’_/—‘ or Workstation
Ol
ooog
=30
\ /
UTP Cable or STP Cable Network Card
(Straight Cable)
Note

When connecting the PC or workstation one-to-one, a network card (a 10BASE-T/100BASE-
TX autoswitching card) is required for the PC or workstation.

When using a UTP cable (straight cable), be sure to use only a category 5 cable.

Avoid connecting the PC or workstation directly to the instrument without going through the
hub or router. We cannot guarantee results using a direct connection.
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13.2 Configuring the Ethernet Interface (TCP/IP)

Relevant Keys

CLEAR
TRACE

=0/

XY MENU'® “PHASE START/STOP

(seTup [oispLay)(copy| mace save)o—(sHIFT)

riell msc -
AcCQ

e
®

SEARCH O—TRIG'D {
D SIMPLE | ENHANCED) §
vsDIV TIME /DIV .
D@ ACTION _DELAY. N\
(e | rosmo)
o)

Operating Procedure
1. Press MISC.
2. Press the Network soft key to display the Network menu.

HISC,

P P
Network [Sustem Cnfg) Fueruieu | Next
172

3.  Press the TCP/IP Setup soft key to display the TCP/IP settings menu.

[a [« [
alibrationgemote Cntl) USB

[_Netuork,
MISC,

Connect
Log List]

r [ [ [ [ o
TCP,IP User Hail Net Drive | Net Print | Others
Setup Account Setup Setup Setup

DHCP ON/OFF

4.  Move the cursor to DHCP using the jog shuttle and press SELECT to turn DHCP
ON or OFF. If you select ON, then it is not necessary to the set the IP address,
subnet mask, and default gateway. If you wish to set up the DNS, please skip to
step 11. If you do not wish to set up the DNS, check the network cable connection
and restart the DL1620/DL1640/DL1640L. The IP address, subnet mask, and
default gateway are automatically set.

TCP-IP Setup
IHCP
1P aaaress AL E[9[4 Settings for the following items can be
Met Mask  P59.55.255.[ 4 input directly using a USB keyboard. (@)
Gate Way 4.[@.[ 9.4
s
Netuork
HISC
"DCP/IP B User B Hail ANtat Irive ANtai. Print A[Ii.hnars ICmmEl:tl
Setup Account Setup Setup Setup Log List]

Setting the IP Address

Set the IP address if you turned DHCP OFF in step 4.

5. Move the cursor to the IP Address field with the jog shuttle, and press SELECT to
display the settings menu.

6. Enter the IP address values from 0 to 255 using the jog shuttle.

IM 701610-01E
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13.2 Configuring the Ethernet Interface (TCP/IP)

Setting the Subnet Mask

Set the subnet mask if you turned DHCP OFF in step 4.

7. Move the cursor to the Net Mask field using the jog shuttle, and press SELECT to
display the settings menu.

8.  Enter the subnet mask address values from 0 to 255 using the jog shuttle.

Setting the Default Gateway

Set the default gateway if you turned DHCP OFF in step 4.

9.  Move the cursor to the Gate Way field with the jog shuttle, and press SELECT to
display the settings menu.

10. Enter the default gateway address values from 0 to 255 using the jog shuttle.

Setting the DNS
11.  Move the cursor to DNS by turning the jog shuttle.
12. Press SELECT to display the DNS setting menu.

TCP/IF Setup

hee
IP Address [9.C9.C 8.9
Net Mask E55.855.855. 9
Gate by (4L ELALT
[Hetuork

NS [@+Select—
’j
[ mrsc_]

S [ [ [ [a s
TCP/IP User Hail Net Drive | Net Print | Others Comect
Setup Account Setup Setup Setup Log List]

13. Press SELECT to set the DNS to ON, OFF, or AUTO (AUTO available only when
DHCP is ON). When DNS is set to AUTO, the domain name and DNS server
name are automatically set by restarting the instrument. If DNS is set to ON, the
domain name, DNS server name, and domain suffix are displayed. If DNS is set to
OFF, check the network cable connection and restart the DL1620/DL1640/
DL1640L.

TCP/1P_Setup

DHCP
1P address [ 4L 9[ 9.4 Settings for the following items can be
Net Mask  E59.E59.E55.[ 4 input directly using a USB keyboard. (@)
Gate Way [8.08.C8.[ 9

s
Domain Name [ |
INS Serveri [ §.[@.[ 9.9
NS Serverz [ 6. @.[§.[ 9§

Tomain Suffix1f 1

Domain Suff ixz] 1

Netuork,
HISC,
[ [ [ [ o o
TCP/IP User Mail Net Drive | Net Print | Others Comnect
Setup account | Setup | Setup Setup Log List]

14. Move the cursor to Domain Name by turning the jog shuttle.

15. Press SELECT to display the keyboard.

16. Input the domain name.

17.  Move the cursor with the jog shuttle to the DNS Server 1 field, and press SELECT
to display the setting menu.

18. Set the primary DNS server values from 0 to 255 using the jog shuttle.

13-4
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13.2 Configuring the Ethernet Interface (TCP/IP)

Explanation

19. Inthe same manner, set the secondary DNS server in the DNS Server 2 field.
20. Move the cursor to Domain Suffix1 by turning the jog shuttle.

21. Press SELECT to display the keyboard.

22. Input the primary domain suffix.

23. In the same manner, set the secondary domain suffix in the domain suffix 2 field.

Note

For keyboard (soft keyboard) operation see section 4.1, “Entering Values and Character
Strings.”

Turning the Power ON/OFF

24. You must restart the DL1620/DL1640/DL1640L for the settings to take affect. After
all the settings are complete, turn the power to the DL1620/DL1640/DL1640L OFF,
then back ON again.

The following TCP/IP settings must be entered to use the Ethernet communications
functions on the DL1620/DL1640/DL1640L.

» |P Address

» Subnet Mask

» Default Gateway

IP Address (Internet Protocol Address)

Assign an IP address to the instrument. The default setting is 0.0.0.0.

A unique IP address must be assigned to each PC on an IP network such as the internet
or an intranet. The address is a 32-bit value normally expressed with four values (0-
255), each separated by a period as in 192.168.111.24.

Obtain an IP address from your network administrator. The settings are automatically
configured in environments using DHCP.

Subnet Mask

Specify the mask that is used to determine the 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 subunits. The subnet mask is a 32 bit value that specifies whether to use an IP
address containing some number of bits that identify the network address. The portion
other than the network address is the host address that identifies which computer on the
network the address belongs to.

Consult the network administrator for the subnet mask setting value. In some cases, this
setting may not be necessary. The settings are automatically configured in
environments using DHCP.

Default Gateway

Set the IP address of the gateway (default gateway) for communicating with machines
on different networks. The default setting is 0.0.0.0.

The default gateway has control functions that handle protocol exchanges when
communicating on multiple networks, and that smoothly carry out sending and receiving
of data.

Consult your network administrator for the default gateway setting values. In some
cases, this setting may not be necessary. The settings are automatically configured in
environments using DHCP.

IM 701610-01E
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13.2 Configuring the Ethernet Interface (TCP/IP)

DHCP (Dynamic Host Configuration Protocol)

DCHP is a protocol that allocates necessary setting information to all PCs connected to
the network. When DHCP is ON, the following settings are automatically assigned.

» |P Address

» Subnet Mask

» Default Gateway

« DNS

To use DHCP, you must have a DHCP server installed on the network. Inquire with your
network administrator to find out if you can use DCHP.

When DHCP is set to ON, different settings may be assigned each time the power is
turned ON. Therefore when using the FTP server function (see section 13.8), be sure to
check the IP address and other settings of the instrument on the PC or workstation each
time you turn ON the instrument.

DNS (Domain Name System)
The DNS is a system that correlates the host name/domain name to the IP address.
(Given AAA.BBBBB.co.jp, AAA is the hostname, and BBBBB.co.jp is the domain name.)
The host/domain name can be used instead of a numeric IP address when accessing the
network.
On the DL1620/DL1640/DL1640L, you can specify the host by name instead of by IP
address when using the FTP client function (see sections 13.3 and 13.4) or the LPR
client function (see section 13.5).
Set the domain name, the DNS server address (default is 0.0.0.0), and the domain suffix.
In networks that support DHCP, these settings can be configured automatically. Consult
your network administrator for details on the settings.
e DNS Server
Up to two DNS servers can be specified (primary and secondary). If the primary
server is down, the secondary server is used to search the host name/domain name
and IP address.
e Domain Suffix
If the IP address corresponding to the domain name described in the previous
paragraph is not found on the DNS server, then it may be that the system is
configured to use another domain name. Set this other domain name as a domain
suffix. Up to two domain suffixes can be specified, DomainSuffix1 (primary), and
DomainSuffix2 (secondary).

Note
» To change this menu setting, you must restart the DL1620/DL1640/DL1640L.
*  When the Ethernet cable is not connected, if you turn ON the power to the DL1620/DL1640/
DL1640L while DCHP is ON, there is a possiblity of malfunction in the communications or file
functions. Turn DHCP OFF and restart the instrument.

¢ Configuring the TCP/IP Settings of the PC
Communications parameters such as the IP address must be specified also on the PC side.
Communications 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 DL1620/DL1640/DL1640L 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 DL1620/DL1640/DL1640L 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.
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13.2 Configuring the Ethernet Interface (TCP/IP)

Parameter Value Note

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 DL1620/DL1640/
DL1640L.

Gateway None

DNS Disable

WINS Disable

The following procedure describes the steps for Windows 95/98/Me. If you are using
Windows NT/2000 Professional/XP carry out equivalent steps according to your operating
system.

1. Select Settings > Control Panel from the Start menu to open the Control Panel folder.

2. Double-click the Network icon to display the following Network dialog box.

3. Click the Configuration to select the TCP/IP connection corresponding to the Ethernet NIC
that is connected to the PC and click Properties to display the TCP/IP properties dialog
box.

Metwork HE

Configuration | Identificationl Access Eontroll

The following network components are installed:

Client far Microsaft Networks
B2 3Com Fast EtherLink =L 10/100Mb T Ethernet NIC [3C905-
2l ter

% Ethemet 14

| 2|

\L 10/1000b

Add... Remove | Froperties |

4. Set the parameters such as the IP address according to the table on the previous page
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:
IP Address: 192.176. 25. 2

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.

(uondQ) aseuv1u] BUIBYIT

Mew gateway:
192.176. 25. 2 sdd |
Installed g )y

| Eemoye |

IM 701610-01E 13-7




13.3 Saving and Loading Waveform and Setting
Data to and from a Network Drive (FTP Client

Function)

Relevant Keys

MEASURE | CURSOR
X-Y

CLEAR
lI:III' ??Aéf

<For a description of this function, see page 1-30>

FILE}

ISC |JRONO-GO| MATH

“PHASE

SETUP |DISPLAY)(COPY | IMAGE SAVE )O—( SHIFT

a o o =]

8080

|

vsDIv

O

SEARCH

TIME/DIV

e
@D

Operating Procedure

Entering Settings for a Network Drive

1.
2.

Press MISC.
Press the Network soft key and press the Net Drive Setup soft key to display the

settings menu.

HISC,

[~
alibration

o [
Renote Cnt ]

USB

[«
Netuork

[«
Bustem Cnfgl

Next
12|

’ueruieu |

[_Netuork,
HISC,

3

TCP,IP

[«

»

user
Account

Setup

Mail
Setup

[«
Net Drive
Setup

Net Print
Setup

[~

Others

Comect
Log List]

Use the jog shuttle to move the cursor to FTP Server, then press SELECT to

display the keyboard.

Net Drive Setup,

FTP Server
Login Name

Passuord

ANONYADU,

Time Out(sec) 15, i

The numerical values for this item can be

Disconnect,

input directly using a USB keyboard. (@)

Netuork

HISC

[«

[«

e

[«
Net Print | Others

Setup

Hail
Setup

Net Drive
Setup

User
Account

Comnect
Log List]

Enter the IP address of the FTP server.

When using DNS, you can specify it by

Use the jog shuttle to move the cursor to Login Name, then press SELECT to

display the keyboard.

Enter a login name of 15 characters or less.

‘TCP/IP
Setup
4.
name.
5.
6.
7.

Use the jog shuttle to move the cursor to Password, then press SELECT to display

the keyboard.
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13.3 Saving and Loading Waveform and Setting Data to and from a Network Drive (FTP Client Function)

8.  Enter a password of 15 characters or less for the login name. If the login name is
anonymous, you don’t need to enter a password.

HNet Drive Setup,

FTP Seruver L 150.0.22Z 111 1

Login Name [ YOKOGAUA. |

Passuord
Time Out(sec)
Comnect__] Disconnect,

Netuork,
HISC,

P [ [ [ o o
TCP,IP User Hail Net Drive | Net Print | Others Connect
Setup Account Setup Setup Setup Log List]

9.  Use the jog shuttle to move the cursor to Timeout. Press SELECT to set the
timeout time. The available setting range is 0 to 3600(s).

Note
» For keyboard (soft keyboard) operation see section 4.1, “Entering Values and Character
Strings.”
» If Login Name is set to anonymous, it is not necessary to enter a password.

Connecting/Disconnecting to a Network Drive

10. Use the jog shuttle to move the cursor to Connect, then press SELECT to make
the connection. If the connection has been made successfully the i icon appears
in the upper right part of the screen.
Use the jog shuttle to move the cursor to Disconnect, then press SELECT to close
the connection. The (& icon in the upper right of the screen is turned off.

Saving/Loading the Waveform and the Setting Data
11.  Press FILE and press the Utility soft key to display the File List.

FILE

File Tiem [a [o [a
Save Load Utility
Setup

12.  Use the jog shuttle to move the cursor to NetWork.

File List

Path = NetUork
Space 2147483647 byte
File Name, Size, Date, Attr,

[Flash_Men 1
[ZIp 1
[NetWork 1
<Network
<Sof tuare
<KAL
<Utilities
<Docunents

2002,67/15 11:46
2062,067/,09 09:23
2002,06-,28 10:09
2002/06-25 18:20
2002,06,20 15:37
<Desktop 20011017 00:00
<resource.frk 2061,/68-10 00:00
06720006 .TIF 38574 2062,/07/1Z 09:15
06720003 .TIF 38574 2002,07,12 09:13
06720004 .TIF 38574 2002-67-1Z 09:13

VYV VoYY

v

13. For the remaining procedures, please see section 11.7, “Saving/Loading Setup
Data” through section 11.13, “Changing the Directory/File Name of the Storage
Medium and Creating a Directory.”
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13.3 Saving and Loading Waveform and Setting Data to and from a Network Drive (FTP Client Function)

Explanation

Note

* You must run FTP server software on PCs and workstations that will be connected to the

network. Also, please note the following regarding the server software:

Use UNIX format for list output (character strings returned by the dir commana).

Make the home directory and its subdirectories writable.

You can’t change to a higher directory than the home directory.

The newest file is not necessarily displayed at the top of the file list.

You cannot access files or directories having names longer than seventeen or more
characters.

Depending on the server, the < . . > notation for the top directory may not be displayed.

+ In the following cases, the time information in a file list will not be displayed accurately:
When Windows NT uses an AM or PM timestamp.

When using a server that returns kaniji or other non-ASCII character strings in a list.

» The following 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 can not be used in conjunction with the FTP server or Web server functions.

« Before saving data to a network drive, you must configure TCP/IP (see 13.2, “Configuring the
Ethernet Interface (TCP/IP)”).

«  When connected to the network, you must disconnect then reconnect for settings to take
effect.

»  When you are disconnected by the server when using the FTP client, you will be
automatically reconnected if you perform a file operation (save, load, etc.) This is the same if
Network Drive is selected for Save to File when using an action trigger or GO/NO-GO.

« The time it takes to load waveform data from a network drive depends on the status of the
network. If there is enough space on your storage medium, copy the waveform data to the
storage media before loading it, reducing loading time.

You can save data such as waveform and settings data to network drives via Ethernet in
the same manner as with floppy disks or Zip disks.

Entering Settings for a Network Drive

FTP Server

Input the IP address of the FTP server (the PC or workstation running the FTP server)
on the network to which waveform and setting data will be saved. On networks
supporting DNS, you can specify the host and domain by name instead of by IP
address.

Login Name

Enter a login name of 15 characters or less. The default value is anonymous.

The available characters consist of all ASCII characters on the keyboard (including
space).

Password

Enter a password corresponding to the login name using 15 characters or less.

The available characters consist of all ASCII characters on the keyboard (including
space).

Time Out

When accessing the FTP server from this instrument, if can’t receive even after a
fixed time (the timeout time) elapses, this means that the instrument is unable to send
to or receive from the FTP server, and the connection will close. The available setting
range is 0 to 3600 s. The default setting is 15 s.
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13.4 Saving Screen Image Data to a Network Drive
(FTP Client Function)

Relevant Keys

<For a description of this function, see page 1-30>

ENAT HELP

00

CLEAR
OC L] |
weasure| cursor) (FILE| nﬁﬂr

m]
T START/STOP
SETUP |DISPLAY) IMAGE SAVE { )

XY MEN|
’

VERTICAL A AL
SEARCH O—TRIG’'D

CD, o g
ENHANCED)|

vsDIv TIME/DIV

]

o
o
o
o

Operating Procedure
Entering Settings for a Network Drive
1. Press MISC.
2.  Press the Network soft key and press the Net Drive Setup soft key to display the
settings menu.

I%l§
2
EE
3

e ——
\

HISC,

[a [~ [« S [
alibrationRemote Cntlf USB Network [System Cnfg) I uery iew | Next
12|

[_Netuork,
MISC,
r [ [ [ [ o
TCP,IP User Hail Net Drive | Net Print | Others Connect
Setup account | Setup | Setup Setup Log List]

3.  Use the jog shuttle to move the cursor to FTP Server, then press SELECT to
display the keyboard.

Net Drive Setup,

FTP Server [ ]
Login Name [ ATONYNOUS, |
Passuord L 1
Tine outesec) [ 153 The numerical values for this item can be
input directly using a USB keyboard. (@)
Netuork

HISC

P [ [ [ [ [
TCP/IP User Hail Net Irive | Net Print ]| Others Comnect
Setup Account Setup Setup Setup Log List]

4.  Enter the IP address of the FTP server address. If you are using DNS, you can
specify it by name.

5.  Use the jog shuttle to move the cursor to Login Name, then press SELECT to
display the keyboard.

6. Enter alogin name of 15 characters or less.

7. Use the jog shuttle to move the cursor to Password, then press SELECT to display
the keyboard.
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13.4 Saving Screen Image Data to a Network Drive (FTP Client Function)

8.  Enter the password of 15 characters or less for the login name.

Net Drive Setup

FTP Server [ 156.6.22Z 111, |

Login Name [ YOKDGAUA 1

Password [ R ieisiiaiuied 1

Time Out(sec)
Comnect__]

TiSCONMECT,

[_Netuork,
HISC,

Comnect

Log List]

9.  Use the jog shuttle to move the cursor to Timeout, then press SELECT to set the
timeout time. The available setting range is 0 to 3600(s).

[a [« [« [« [& &
TCP/IP User Mail Net Drive | Net Print | Others
Setup account | Setup | Setup Setup

Note
» For keyboard (soft keyboard) operation see section 4.1, “Entering Values and Character

Strings.”
» If Login Name is set to anonymous, it is not necessary to enter a password.

Connecting to a Network Drive

10. Use the jog shuttle to move the cursor to Connect, then press SELECT to make
the connection. If the connection was made successfully, the @ icon appears in
the upper right of the screen.

Saving the Screen Image

11. Press SHIFT to activate shift mode.
Functions marked in purple on the panel become active.
12. Press IMAGE SAVE.
13. Press the File List soft key to display the File List, and select NetWork.
THAGE
Format Color [ [ [~ File Nam1
Connent File List
TIFF OFF
File List,
Path = NetWork
Space 2147483647 byte

File Nanme SiZe Date Attr

[Flash_Men 1 N

[ZIP 1

[NetWork 1

<Network > 2002,07,15 11:46

<Sof tuare > 2002,07-09 09:23

<KAI > 2002-06,28 19:09

<Utilities > 2002,06,25 18:20

<Docunents > 2002/06,20 15:37

<Desktop > 2001/,10,17 00:00

<resource.frk > 2001,08-10 00:00

06720006 .TIF 38574 2002/,07,12 €9:15

06720003 .TIF 38574 2002-07-12 ©9:13

06720004 .TIF 38574 Z002,07,12 €9:13
14. For the remaining procedures, please see 11.7, “Saving/Loading Setup Data”

through section 11.13, “Changing the Directory/File Name of the Storage Medium
and Creating a Directory.”
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13-12



13.4 Saving Screen Image Data to a Network Drive (FTP Client Function)

Note

* You must run FTP server software on PCs and workstations that will be connected to the
network. Also, please note the following regarding the server software:
Use UNIX format for list output (character strings returned by the dir command).
Make the home directory and its subdirectories writable.
You can’t change to a higher directory than the home directory.
The newest file is not necessarily displayed at the top of the file list.
You cannot access files or directories having names longer than seventeen or more
characters.
Depending on the server, the < . . > notation for the top directory may not be displayed.
+ In the following cases, the time information in a file list will not be displayed accurately:
When Windows NT uses an AM or PM timestamp.
When using a server that returns kaniji or other non-ASCII character strings in a list.
+ The following 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 can not be used in conjunction with the FTP server or Web server functions.
» Before saving data to a network drive, you must configure TCP/IP (see “13.2 Configuring the
Ethernet Interface (TCP/IP)”).
»  When connected to the network, you must disconnect then reconnect for settings to take
effect.
+  When you are disconnected by the server when using the FTP client, you will be
automatically reconnected if you perform a file operation (save, load etc.) This is the same if
Network Drive is selected for Save to File when using an action trigger or GO/NO-GO.

Explanation

You can save a screen image to a network drive via Ethernet just as you would to a
floppy disk drive or Zip drive.

Entering Settings for a Network Drive

FTP Server

Input the IP address of the FTP server (the PC or workstation running the FTP server)
on the network to which screen image data will be saved. On networks supporting
DNS, you can specify the host and domain by name instead of by IP address.

Login Name

Enter a login name of 15 characters or less. The default value is anonymous.

The available characters consist of all ASCII characters on the keyboard (including
space).

Password

Enter a password corresponding to the login name using 15 characters or less.

The available characters consist of all ASCII characters on the keyboard (including
space).

Time Out

When accessing the FTP server from this instrument, if can't receive even after a
fixed time (the timeout time) elapses, this means that the instrument is unable to send
to or receive from the FTP server, and the connection will close. The available setting
range is 0 to 3600 s. The default setting is 15 s.

IM 701610-01E
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13.5 Sending Screen Image Data to a Network
Printer (LPR Client Function)

Relevant Keys

CLEAR

<For a description of this function, see page 1-30>

ENAT HELP

Coleyd

X-Y
SETUP |DISPLAR(COPY

VERTICAL 1) (CTHORZONTAC )
C SEARCH
°
v
vsDIV TIME /DIV
o
o)

\V4 QO

Nl

Operating Procedure

Entering Settings for a Network Printer

1. Press MISC.

2.  Press the Network soft key, then press the Net Print Setup soft key to display the

settings menu.

HISC,

[a [« [
alibrationRenote Cntlf

USB

[«
Netuork

[«
Bustem Cnfgljouervieu
1.2

Next

[_Netuork,
HISC,

[ o [«
TCP,IP User
setup Account

Mail
Setup

[« [&
Net Drive | Net Print
Setup Setup

[~
Others

Comect
Log List]

3.  Use the jog shuttle to move the cursor to LPR Server, then press SELECT to
display the keyboard.

Net

Print_Setup.

LPR Server

10.0.111.22Z

LPR MName

PASSTHRU,

[Hetuork
[ _MISC,

[ [ [
TCP/IP User
Account

Setup

Hail
Setup

[ o
Net Drive | Net Print

Setup

Setup

[«
Others

Comect
Log List]

4.  Enter the printer server address. If you are using a DNS, specify it by name.
5. Use the jog shuttle to move the cursor to LPR Name, then press SELECT to

display the keyboard.
6.  Enter the printer name.

Note

For keyboard (soft keyboard) operation see s
Strings.”

ection 4.1, “Entering Values and Character

Outputting the Screen Image Data

7.  Press SHIFT to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
8. Press COPY.

13-14
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13.5 Sending Screen Image Data to a Network Printer (LPR Client Function)

Explanation

9.  Press the Copy to soft key to select Net Print.

Copy to Format nformationa
Connent
Built-in [Hormai] Long| DFF] ON
COPY
[Buitt-in UsB Net Print
Connent

COPY

10. For the remaining procedures, please see 10.3, “Outputting Screen Image to a
USB Printer.”
However, when NetPrint is selected, PS is added to the Format item.

COPY_

Copy to Format Color [~
Connent
Net Print| Esc-P |PFF ON

Copy to S LIPS3 PCLS | ESC-P ESC-P2 BJ
Net Print

Note
» Before using this function, see section 13.2, “Configuring the Ethernet Interface (TCP/IP)” and
enter the TCP/IP settings.
* You can output to any TCP/IP compatible printer.
+ This function can not be used in conjunction with the FTP server or Web server functions, or
the File operation.

You can send screen images simultaneously to a network printer via Ethernet, and the
built in printer (optional).

Entering Settings for a Network Printer

e LPR Server
Specify the IP address of the network printer server. On networks supporting DNS,
you can specify the host and domain by name instead of by IP address.

¢ Printer Name (LPR Name)
Specify the name of the printer to which screen images will be output.

Printer Format

The following six printer formats are supported.
+ ESC-P

+ ESC-P2

+ LIPS3

+ PCL5

- BJ

* PS (PostScript)

IM 701610-01E
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13.6 Using the Mail Function (Fixed Interval)

Relevant Keys

<For a description of this function, see page 1-31>

CLEAR

m(AC>E

FILE} MIS? 0-GO| MATH

XY MENUS “PHASE

SETUP |DISPLAY)(COPY | IMAGE SAVE )O—( SHIFT

u]
START/STOP

SEARCH O—TRIG’'D |
JCD) o g
o) (swme]amoce)
vsDIV TIME DIV \
D ACTION _DELAY
(@ove | posmon)
o)

I\

~

Operating Procedure
Mail Settings

1. Press MISC.
2. Press the Network soft key to display the Network menu.
e
Aﬂlil!l'ﬂtim‘.RAEl'I\]lE CntlA UsB ANetunrk SAQS',EN Cnfg’ueruieu I Next
12|
3. Press the Mail Setup soft key to display the mail settings menu.
[Retuork_]
|_HISC__]|
‘TCP/IP User B Mail ‘Net Drive ANEL Print AElthxars Connect
Setup Account Setup Setup Setup I Log Listl
4, Move the cursor to Mail Server using the jog shuttle, then press SELECT to display
the keyboard.
Hail Setup
Mail Server [ abc.co.con, ]
Mail Address [ def gehi jk . con, 1
Comment. [ |
Attached Image File
rastaeseTine B Itervss 0P _Setting_s for the f_ollowing items can be
input directly using a USB keyboard. (@)
| | IS
"lVCP/lP “ User - Mail ‘Net Irive ‘Net Print ‘ﬂthers Connect
setup Account setup setup Setup | Log Listl
5. Enter the mail server name. If you are using a DNS, specify it by name.
6. Move the cursor to Mail Address using the jog shuttle, then press SELECT to
display the keyboard.
7. Enter the mail address of 40 characters or less.
8.  If necessary, move the cursor to Comment using the jog shuttle, then press
SELECT to display the keyboard.
9. Enter a comment or 30 characters or less.
10. Move the cursor to Attached Image File using the jog shuttle, then press SELECT
to display the keyboard.
11. Press SELECT to select either ON (attach image file) or OFF (do not attach image

file).
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13.6 Using the Mail Function (Fixed Interval)

Explanation

12.  Move the cursor to Mail Base Time using the jog shuttle, then press SELECT to
display the keyboard.

13. Enter the mail transmission time.

14.  Move the cursor to Interval using the jog shuttle, then press SELECT to select the
mail interval.

Sending a Test Mail Transmission
15. Move the cursor to Mail Test with the jog shuttle, then press SELECT to send a
test transmission to the specified mail recipient.

Note

» For keyboard (soft keyboard) operation see section 4.1, “Entering Values and Character
Strings.”

» For mail sent by this instrument, the sender's address will be the same as the specified
recipient address.

« When error history is included in the mail's contents, the most recent errors appear at the top.

» Before using this function, see section 13.2, “Configuring the Ethernet Interface (TCP/IP)” and
enter the TCP/IP settings.

+ If you set [Interval] to OFF, mail is not transmitted at specified intervals.

You can transmit DL1620/DL1640/DL1640L status information to a specified e-mail
address on the network at periodic intervals.

Mail Settings

¢ Mail Server
Specify the IP address of the network mail server. On networks supporting DNS, you
can specify the host and domain by name instead of by IP address.

* Mail Address
Enter the address of the mail recipient using 40 characters or less.

Attaching Image Files(Version 1.13 or Later)
When sending mail, you can attach screen images. The file format of screen image
files is fixed at PNG. Coloris ON (256 colors). For details about the image format,
see section 10.4, "Storing Screen Image to the External Storage Medium."
The file name is DL_image.png.
When the screen image file is attached by an Action ON trigger or a GO/NO-GO
determination as in the next section, the file name is automatically assigned in the
format DL_nnnn.png (where nnnn is a number from 0001 to 1000).

e Comment
The comment appears on the first line of mails that are sent. Comments are optional.
Use 30 characters or less for the comment.

¢ MailBaseTime
Specify the time to start transmitting the e-mail messages. Set the time in units of
hour : minute : second in the following range.
0:0:0t023:59:59

¢ Interval
The allowable mail transmission intervals are as follows:
Off /1H/2H/3H/4H /6H/8H/12H / 24H
When OFF is selected, transmission at specified intervals is not possible.

Sending a Test Mail
Sends a test mail to the address specified by Mail Address.

IM 701610-01E
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13.6 Using the Mail Function (Fixed Interval)

Data Sent from the DL1620/DL1640/DL1640L
The following four items are sent.
¢ Acquisition status
Start/Stop, trigger status, acquisition counter
¢ Error log information
Error number, and up to 16 lines of the English error message text
¢ GO/NO-GO success/fail information
Time of GO/NO-GO determination only (see sections 9.9 and 9.10)
¢ Results of waveform parameter measurement
Automatic measurement of waveform parameters (see sections 9.2 and 9.4), and the
time of GO/NO-GO determination by waveform parameters only (see section 9.9)
Sample Transmission:

[Comment ] aaaaaa

[ACQ Status] Stopped 162

[GO/NOGO Status] Success: 140 Fail: 21
Max (C1) 4.16667V

SDv (C2) 697.941mv

Freq(C3) 500.0000kHz

+Wd (C4) 1.00us>

ErrNo 004 Completed GO/NO-GO.
ErrNo 886 GO/NO-GO is in execution. Please press the Abort key.

ErrNo 004 Completed GO/NO-GO.

ErrNo 886 GO/NO-GO is in execution. Please press the Abort key.
Stop.
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13.7 Using the Mail Function (Action Mail Function)

Relevant Keys

=0 ]

weasure]cursor) (FILE | msd{|cono-Go| ath )

<For a description of this function, see page 1-31>

X-Y

=]
MENU __MENCS = —PHASE START/STOP

(seTup [oispLay)(copy | mace save)o—(sHIFT)

SEARCH O—TRIG'D {
D SIMPLE | ENHANCED) §
vsDIV TIME DIV .
D@ ACTION _DELAY. \
o)

e

N

Operating Procedure

Mail Setting

S

1.  Follow steps 1 through 9 in section 13.6, "Using the Mail Function (Fixed Interval)"
to input the MailServer, MailAddress, and a Comment if necessary.

2. ltis not necessary to set the MailBaseTime and Interval using the action mail
function. However, turn Interval OFF when only using the action mail function
without using the fixed interval mail function.

Setting the Action
3. Press GO/NO-GO.
4.  Press the MODE soft key then select Zone or Parameter.

( OFF
|

GD/ND-GO.

Zane Parameter

5.  Press the Setup soft key to display the GO/NO-GO setting menu.

Setup,

zanel
2onez
2one3
Zaned
2ones
20me6
Logic
Sequence
Acy Count

action

Trace Mode Condition

CHI [PFF_On_] [[U_1N

%) [PFF_On_] [[U_1N
[(PND]__OF__]

(o) Buzzer [o) Save to File (o) Image Sauve|

(@) Hard Copy(@) Send Mail Mail Count

Settings for the following items can be
J input directly using a USB keyboard. (@)

GO/ND-GO_

Fode

Zone

[«
Fﬂit Henul Setup

[oT-Rangel

—-5.0004 i Exec
[ET-Rangez

5.000d i
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13.7 Using the Mail Function (Action Mail Function)

6. Use the jog shuttle to move the cursor to Action, and select Send Mail.
7.  Select Mail Count to set a limit for the number of mails that are sent.
8.  Press the Exec soft key to start GO/NO-GO.

GO/ND-GO_

fiode [~ T Fangel
dit Meny| Setup —5.0004d i! Exec
2one ET*RB“![EZ
5.000d i

Note

* The e-mail destination is the Mail Address set in MISC, NetWork, Mail Setup.

+ For mail sent by this instrument, the sender’s address will be the same as the specified
recipient address.

+ This function can be used in conjunction with 13.6, “Using the Mail Function (Fixed Interval.)”
Turn the Interval OFF only when using the action mail function.

» Before uisng this function, see section 13.2, “Configuring the Ethernet Interface (TCP/IP)”
and enter the TCP/IP settings.

Explanation
You can send the trigger time and other information to the specified network mail
address as the action of a GO/NO-GO determination or an action trigger.

Mail Settings

For details, see section 13.6, “Using the Mail Function (Fixed Interval).”

e Attaching Image Files, Version 1.13 or Later
If the attach screen image data setting was selected using the procedure in section
13.6, "Using the Mail Function (Fixed Interval)," the current screen image is attached
every time an e-mail is sent. The file name is automatically assigned in the format
DL_nnnn.png (where nnnn is a number from 0001 to 1000).

Data Sent from the DL1620/DL1640/DL1640L
The following five items are sent.
¢ Acquisition status
Start/Stop, acquisition counter
e Trigger time
* GO/NO-GO success/fail information
Time of GO/NO-GO determination only (see sections 9.9 and 9.10)
e Cause of failure
Time of GO/NO-GO determination only (see sections 9.9 and 9.10)
¢ Results of waveform parameter measurement
Automatic measurement of waveform parameters (see sections 9.2 and 9.4), and the
time of GO/NO-GO determination by waveform parameters only (see section 9.9)

Sample Transmission Report

[Comment ] aaaaaa

[ACQ Status] Stopped 1

[Trigger Date and Time] 2000/07/17 17:28:59.38
[GO/NOGO Status] Success: 9 Fail: 1

[NOGO Factor] Paramé4 (Ch4,twWd )

Max (Cl) 4.16667V

SDv (C2)  697.941mvV

Freq(C3) 500.0000kHz

+Wd (C4) 1.00us>
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13.8 Accessing DL1620/DL1640/DL1640L Drives
from a Network Drive (FTP Server Function)

Relevant Keys

<For a description of this function, see page 1-30>

=0/ |

]

weasure] cursor) (FILER] misc [fono-ao| mATH

XY MENUSBEND CPHASE

(seTup [oispLay)(copy| mace save)o—(sHIFT)
SEARCH

TIME/DIV

O

|

v/sDIv

O 0o o o

O

m]
START/STOP

O—TRIG'D
u] o |

‘iﬁiﬂﬁl [ENHANCED)

ACTION __ DELAY

ENAT HELP

e
®

Operating Procedure
User Account Settings
1. Press MISC.

2.  Press the Network soft key to display the Network menu.

[ASC

rs [« o 7S
alibrationRenote Cntl] Netuwork

S
Bustem Cnfg| ’ uery iew |

Next
172

3.  Press the User Account soft key to display the account settings menu.

|_Netuork_|

MISC

[ [ [
User Net Drive
Account Setup

P
TCP-IP
Setup

[ [
Net Print | Others

Setup

Comnect
Log List]

4.  Move the cursor to User Name using the jog shuttle, then press SELECT to display

the keyboard.

User Account

user Name

Password

Time Out(sec)

XS

I
(Please input a passuord twice.

|

[Netuork
MISC

= =
Hail Net Drive
Setup | Setup

"~
TCE, 1P
Setup

User
Account

[ [
Net Print | oOthers
Setup

Connect
Log List

The numerical values for this
item can be input directly using
a USB keyboard. (@)

5.  Enter the user name. If you do not wish to limit access, use the anonymous
setting. If access is to be limited, enter a user name of 15 characters or less.
6. Move the cursor to Password using the jog shuttle, then press SELECT to display

the keyboard.

7.  Enter the password. Enter the same password again. If the user name is set to
anonymous, it is not necessary to enter a password.

8.  Move the cursor to Timeout using the jog shuttle, then press SELECT.

9.  Enter the Timeout time using the jog shuttle. If the DL1620/DL1640/DL1640L is
not being accessed at the Timeout time, the connection to the network will be

automatically closed.

Note

For keyboard (soft keyboard) operation see section 4.1, “Entering Values and Character

Strings.”
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13.8 Accessing DL1640/DL1640L Drives from a Network Drive (FTP Server Function)

Explanation

Executing the FTP Client Software
10. Execute the FTP client software from a personal computer or workstation. Perform
file operations using the username specified in step 6.

Displaying the Connection Logging List
11. When you press the Connection Logging List soft key, the 25 most recent
access times, user names, and |IP addresses are displayed.

[_Network,
HTSC,

a0 [ [ [ [ [
TCP/IP User Mail Net Drive | Net Print | Others Comnect
Setup account | Setup | Setup Setup Log List|

2002/06-24 19:59:16 [—o0ocoaoaoa———i« Normal
============ Connection Logging List(FTP,CTL Server) ========-

serv Date Tine User 1P address Req Result

[CNetuork
[ MIsC

Comnect
| Log List]
Note

» The DL1620/DL1640/DL1640L supports two clients, but they cannot be used simultaneously.

»  When the DL1620/DL1640/DL1640L is being accessed from a PC or workstation (i.e. when
it's logged on), @ is displayed in the upper right part of the screen.

+ This function can not be used in conjunction with the FTP client, LPR client, or Web server
functions, or the File operation.

+ The log is cleared when the power is turned OFF.

» Before accessing a drive, see 13.2, “Configuring the Ethernet Interface (TCP/IP)” and enter
the TCP/IP settings.

* You must restart the DL1620/DL1640/DL1640L for the settings to take effect.

+ The files taken from a personal computer or workstation to the DL1620/DL1640/DL1640L
have .wvf, .hdr, and .set extensions.

You can access the DL1620/DL1640/DL1640L’s Zip drive, floppy drive, PC card, internal
flash memory drive, or USB storage from a PC or workstation via Ethernet.

In order to access these devices, you must be running FTP client software on the PC or
workstation.

User Account Settings
¢ User Name
15 characters or less may be used. The default value is anonymous.
The available characters consist of all ASCII characters on the keyboard (including space).
e Password
15 characters or less may be used.
The available characters consist of all ASCII characters on the keyboard (including space).
e Time Out
If the instrument is not being accessed at the time specified here, the connection to
the network will be automatically closed.
The default setting is 5 s. If you are using an FTP client software, set a longer value
here.
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13.9 Viewing the Ethernet Interface Option and MAC
Address

Relevant Keys

CLEAR SNAL HELP

(=0 \v4ele

—— 5
FiLE] misc |iono-Gd| maTH SELECT
v e Tprase ( Aca | START/STOP
(setup |oispLav)(copy| mace save)o—(sHiIFT
C_TeGeER )
SEARCH —TRIG'D

a o
SIMPLE | ENHANCED)

vsDIv TIME 7DIV

5 o
|

|
ﬂ%

o

OO
@
i

O

o

e
®

Operating Procedure

Explanation

1. Press MISC.
2.  Press the Overview soft key.

HISC,

[a [~ [« S [
alibrationRemote Cntlf USB Network [System Cnfg) I uery iew | Next
12|

3. When Ether:Yse(/C7) appears for the Option item in the overview screen, this
indicates that the Ethernet interface is installed.
The number on the right side is the MAC address (in the example,
MAC:000064_830_051).

2002/07/12 21:03:43 [=—x—"——=——""—""TTJ100 Env
System Overview CH1 16:1
0.100 Usdiv
HModel 1 701620 -AC OC  Full
Record Length : Max32MW-CH CHZ 16:1
0.106 VU/div
Option IC  Full
Printer i Ye: CH3 10:1
FDDIZIPiPC CARD : PC CARD(-J3) 0.100 Usdiv
GPIB : No DC  Full
Ether : Yes HMAC : 000064 _830_051 CH4 19:1
USE(H)» : Yes(9) 0.106 VU/div
USE(F) : Yes oc  Full
Others i No

Default Language : JPN

Soft Version 1 0.05 ROH Sum : 4DC6H
Linkage Date © 02-06/14 Fri 10:20

T CH1
Auto

HISC

] Next
1.2
Note
« Ether: Yes (/C7) is only displayed if the Ethernet interface option is installed.
oI XXXXXX_XXX_XXX is displayed for your MAC address, contact your nearest YOKOGAWA
dealer.

Check the MAC address, and whether the Ethernet interface (optional) is installed.
The Presence of the Ethernet Interface (Option)

The presence of the Ethernet interface is displayed under Ethernet in the Information
window.

« If Yes is displayed, the Ethernet interface is installed.

« If No is displayed, the Ethernet interface is not installed.

MAC Address
The MAC address is a unique address that has already been set on the instrument, and
is necessary for transmission between nodes.
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13.10 Setting the FTP Passive Mode and LPR/SMTP
Timeout

Relevant Keys

CLEAR
mA()CE

MEASURE | CURSOR FILEQ] mISC %ﬂ MATH .

XY MENUS TPHASE ( ACQ

SETUP [oispLay)(copy|maGe_save)o—(SHIFT )

FOREZONTAL ) y
SEARCH o— /
D@ @ . |
o)
VsDIV TIME /DIV
D@ ACTION __ DELAY.
a(ere) (tee | roarr”

e
@

Operating Procedure

1. Press MISC.
2.  Press the Network soft key to display the Network menu.

HISC,

[« [« [a [« [«
alibrationRenote Cntlf UsB Network [Bystem Cnfg ’ uerview | Next
1-2]

3.  Press the Others soft key to display the Others settings menu.

[Netuork
HISC

Py S S [ [ [
TCP/IP User Mail Net Irive | Net Print ]| Others Comnect
Setup Account Setup Setup Setup Log List|

Turning ON/OFF the FTP Passive Mode
4. Turn the jog shuttle to select FTP Passive.

Others,

FIP Passive [PEF]__ON_]
LPR Tine Out(sec)

Time Difference From GMT
Time Hour

Minute

HISC

S [ [ [ [ [
TCP/IP User Hail Net Drive | Net Print ]| Others Comnect
Setup Account Setup Setup Setup Log List|

5. Press SELECT to select ON or OFF.

Setting the LPR Timeout Time

4. Turn the jog shuttle to select LPR Time Out.

5 Press SELECT to display the timeout time selection box.
6.  Turn the jog shuttle to set the timeout time.

7 Press SELECT or ESC to close the box.

Setting the SMPT Timeout Time

4.  Turn the jog shuttle to select SMTP Time Out.

5 Press SELECT to display the timeout time selection box.
6.  Turn the jog shuttle to set the timeout time.

7 Press SELECT or ESC to close the box.

USB keyboard. ([@)

[N I Settings for the following items
STP Time Dut (sec) 151 can be input directly using a

——

.
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13.10 Setting the FTP Passive Mode and LPR/SMTP Timeout

Explanation

Enters special settings related to the FTP client, LPR, and SMTP. Normally, these
parameters do not need to be specified.

Turning ON/OFF the FTP Passive Mode

Turn this function ON when using the DL1620/DL1640/DL1640L behind a firewall that
requires the passive mode. The default setting is OFF.

(A firewall is furnished on a system that has security features. It prevents intrusion from
the outside into the network system.)

Setting the LPR Timeout Time

The DL1620/DL1640/DL1640L closes the connection to the printer if there is no
response from the printer for a certain period of time (timeout time) when it accesses the
printer.

Select the value in the range of 0 to 3600 s. The default value is 15 s.

Setting the SMTP Timeout Time

When a mail server is accessed from the DL1620/DL1640/DL1640L and connection
cannot be established after a certain period of time (timeout time), the DL1620/DL1640/
DL1640L decides that theconnection to the mail server is not possible and closes the
connection.

Select the value in the range of 0 to 3600 s. The default value is 15 s.

IM 701610-01E
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13.11 Setting the Time Difference from the GMT
(Greenwich Mean Time) and SNTP

Relevant Keys

-

XY MEN|

E

TPHASE ( ACQ | START/STOP
(Cserve Jospay /ﬁ]ms)u—

vsDIv

O

TIME DIV

O &=

O—TRIG'D

96@@9

<

Procedure

w N~

Press MISC.

Press the Network soft key to display the Network menu.
Press the Others soft key to display the Others settings menu.

HISC,

[a [« [
alibrationgemote Cntl)

[ [
us) Netuork [ustem Cnfgl

=

uerview
1.2}

Next

4.  Turn the jog shuttle to select Time Hour for Time Difference From GMT.

Others.

FTP Passive

LER Time Out(sec)

SMTP Time Out(sec)

Tine Difference From GMT

Time Hour

Hinute

Exec at Pouer On
Seruer

Tine Out(sec)

IF]

3
5 (5

2

L

1 1

000 . 0006 .000.000_

Settings for the following items can be
] input directly using a USB keyboard. (@)

[HISC

[« [
User
Account

P
TCP/IP
Setup

Mail
Setup

=
Net Drive
Setup

[«
Net Print
Setup

[~
Others

Connect
Log List|

5.  Press SELECT to display a dialog box where you can make time settings.
6.  Turn the jog shuttle to set the number of hours in the range of -12 to 13.
7.  Likewise, set the Minute of Time Difference From GMT in the range of 0 to 59.

Note

Minute can be specified only if Time Hour is set in the range of —11 to 12. (Minute cannot be

specified if Time Hour is set to —12 or 13.)

Setting Up SNTP (Simple Network Time Protocol, Version 1.13 or Later)
Turn the jog shuttle to select Exec at Power On.

8.
9.

10.
11.
12.
13.
14.
15.

Select ON or OFF by pressing SELECT.
Turn the jog shuttle to select Server.
Press SELECT to display the keyboard.
Enter the IP address for the SNTP server.
Turn the jog shuttle to select Time out.

Press SELECT to display the time settings box.
Turn the jog shuttle to set the time out time in the range from 1-60.
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13.11 Setting the Time Difference from the GMT (Greenwich Mean Time) and SNTP

Explanation

Set the time difference from the GMT (Greenwich Mean Time). Make sure that you set
this value if you are using the Web server function.

Setting the Time Difference from the GMT (Greenwich Mean Time)

Set the time difference in the range of —12 hours 00 minute to 13 hours 00 minute.

For example, the Japanese standard time is ahead of the GMT by 9 hours. In this case,
set Time Hour to 9 and Minute to 00.

Checking the Standard Time

Check the standard time for the region where the DL1620/DL1640/DL1640L is used with
one of the following methods.

» Check the date and time settings of your computer.

» Check the Web site at http:// www.worldtimeserver.com/

Note

The DL1620/DL1640/DL1640L does not support daylight saving time. To set the daylight
saving time, adjust the time difference from the GMT.

SNTP Settings
When turning ON the power to the instrument, the instrument's time is synchronized with
that of the SNTP server connected to the network.

Note
 If a time difference from world standard time (Greenwich Mean Time) is specified, the time
obtained from the SNTP server is adjusted accordingly, and that time is used.
» When setting the date and time on the instrument, you can synchronize the time with the
SNTP server. For details, see section 3.6, "Setting the Date and Time."
« When not synchronizing the time with the SNTP server, do not enter the SNTP server's IP
address.

IM 701610-01E
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13.12 Using the Web Server Function

You can use the Web server function with the DL1620/DL1640/DL1640L to display the
screen image of the DL1620/DL1640/DL1640L on the Web browser on your computer
and perform file operations on the DL1620/DL1640/DL1640L using the keys displayed in
your Web browser.

This section contains the following information.
» Overview of the Web Server Function -> See this page.
» Operating Environment
» Computer Environment -> See page 13-28.
+ DL1620/DL1640/DL1640L Environment -> See page 13-29.
» Preparations for Using the Web Server Function
» Preparations on the DL1620/DL1640/DL1640L -> See page 13-30.
» Preparations on the Computer -> See page 13-31.
» Using the Web Server Function
+ Using the FTP Server Function -> See 13-35.
» Capturing Data -> See page 13-36.
+ Displaying the Measurement Trend of Waveform Parameters
-> See page 13-41.
» Using Control Scripts -> See page 13-45.
» Displaying the Log -> See page 13-47.
+ Displaying the DL1620/DL1640/DL1640L Information -> See page 13-49.
+ Viewing the Link Destination -> See page 13-50.

Overview of the Web Server Function

FTP server function (on the Web browser)

View the list of files stored on the storage media of the DL1620/DL1640/DL1640L

(internal flash memory or built-in storage medium) and transfer files to your computer.

Data capture

The following operations are possible:

« Change the display format of the DL1620/DL1640/DL1640L and display data in the
history memory.

» Display the screen image of the DL1620/DL1640/DL1640L.

» Save waveform and setup data on your computer.

» Load setup data saved on your computer to the DL1620/DL1640/DL1640L.

Measurement trend of waveform parameters

Using the Excel function, display the trend of the selected waveform parameters.

The statistical processing of measured values is also possible.

Control script

Control the DL1620/DL1640/DL1640L using communication commands. (Refer to the

Communication Interface User’s Manual IM701610-17E.)

Log

Displays the log of errors, GO/NO-GO determinations, and action-on-trigger events that

occurred on the DL1620/DL1640/DL1640L. Up to the 30 newest incidents are logged.

DL1620/DL1640/DL1640L information

Displays the DL1620/DL1640/DL1640L model, the presence/absence of options, the

ROM version (firmware version), etc.

Link

View the Web page of the DL1620/DL1640/DL1640L.
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Operating Environment
Computer Environment

Computer

Computer running Microsoft Windows 98 Second Edition, Microsoft Windows NT 4.0,
Microsoft Windows Millennium Edition, Microsoft Windows 2000 Professional, or
Microsoft Windows XP Professional.

0s

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 computer to the network.

Display
Display supported by the OS indicated above with a minimum resolution of 1024 x 768
pixels or higher.

Mouse or pointing device
Mouse or pointing device supported by the OS indicated above.

Files required for the Web browser
The following files are required when using the Web Server function’s data capture,
measurement trend, or command script functions. For the installation procedure, see
“Installing Files Required for the Web Browser” (page 13-32).

Msvbvmé60.dll

cmdlgjp.dll

comdlg32.o0cx

Tested Combinations of OS and application software

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 with
the Web server function.
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13.12 Using the Web Server Function

DL1620/DL1640/DL1640L Environment

Connection to the Network
Connect the DL1620/DL1640/DL1640L 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 procedure, see section 13.2.

Communication interface
Set the communication interface to Network. For the procedure, see “Setting the
Communication Interface to Network” (page 13-30).

User account
Set the user account used to access the DL1620/DL1640/DL1640L from the computer.
For the procedure, see section 13.8.

Time difference from the 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 computer. Setting the time difference correctly
allows the DL1620/DL1640/DL1640L and the computer to detect the local time correctly.
Consequently, the computer is able to detect whether a file is new when transferring or
saving the file. For the procedure, see section 13.11.

Note

* Use Internet Explorer version 5.0 or later as the Web browser.

» The Web server function contains software programs that have not been authenticated.
Therefore, the following dialog box may appear. In such case, click Yes and install the
software.

Security Warning x|
Warning: The authenticity of this content cannot be
werified, therefore it cannot be tusted

Frablem listed below:

The test root has not been enabled as a tusted root

Do pou want ta install and run '"Yokogaws TH Web Soft"
signed on an unknown date/time and distibuted by:

YOROGAW Coporation

Yes | o I Mare Infa |

* You cannot open multiple Internet Explorer windows on the same computer and use the
same function of the Web server function simultaneously.

» When using the storage function of the FTP server function (on the Web browser), data
capture function, or the log display on the same computer, 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 computer, other computers cannot use the Web
server function.

» The Web server function uses communicates through the Ethernet interface. If the Ethernet
interface is configured to control the DL1620/DL1640/DL1640L using a communication
command (refer to the Communication Interface User's Manual IM701610-17E), the Ethernet
interface cannot be used simultaneously.

»  When the DL1620/DL1640/DL1640L 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.
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Preparations for Using the Web Server Function
Connecting the Computer and the DL1620/DL1640/DL1640L to the Network

Connect the computer and the DL1620/DL1640/DL1640L to the network. For the
connection procedure, see section 13.1.

Preparations on the DL1620/DL1640/DL1640L
Setting the Communication Interface to Network
Crace SNAR HELP
=0/ \@o O

wEasure] cursor) (FILE| Mlsm‘ o maTH ) SELECT
v . Lp,.,AsE Aca START/STUP

SETUP |DIsPLAY)(CoPY | maGE SAvs)nfw
[ C— L —D R o ) —
O—TRIG’'D

=CD) il
¥

Turn ON the DL1620/DL1640/DL1640L. After it starts, perform the following procedure.
1. Press MISC to display the MISC menu.
2.  Press the Remote Cntl soft key to display the Remote Cntl menu.

HISC,

[a [o [ [o [o
alibrationRemote Cnt UsB Network [Bystem Cnfyl Fueruieu I Hext
12

3.  Press the Device soft key to display the Device menu.
Device [gpBaud Ratg Format Rx-Tx IErminatm‘
RS232 38460 8-NO-1 NO-NO CR+LF

4.  Press the Network soft key. The Ethernet interface is selected as the
communication interface.

Remoie Cntl
MTSC,

Remote Cntl

HISC
" Rsz3z UsB | Network |

Setting up the TCP/IP
5.  Set the TCP/IP on the computer and the DL1620/DL1640/DL1640L. For the
procedure on the DL1620/DL1640/DL1640L, see section 13.2.

Setting the User Account Used to Access the DL1620/DL1640/DL1640L
6.  Set the user account used to access the DL1620/DL1640/DL1640L from the
computer. For the procedure, see section 13.8.

Setting the Time Difference from the GMT (Greenwich Mean Time)
7. Set the time difference between the DL1620/DL1640/DL1640L location and the
GMT. For the procedure, see section 13.11.

Rebooting

8. To activate the TCP/IP, user account, and time difference settings, turn OFF the
DL1620/DL1640/DL1640L. After a few seconds, turn ON the DL1620/DL1640/
DL1640L again.
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13.12 Using the Web Server Function

Preparations on the Computer

1. Start your computer and log on to the system.
If the computer 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 to use the Web server function (described later).

Logging on to the Web Server (DL1620/DL1640/DL1640L)

2.  Start Internet Explorer.

3.  Enter the IP address of the DL1620/DL1640/DL1640L (for example,
192.168.0.101) or the host name of the DL1620/DL1640/DL1640L (for example,
di1600-1) if a DNS server is available on the network, as shown below.

Enter the IP address http://192.168.0.101/

Enter the host name http://DL1620/DL1640/DL1640L-1/

3 Measurement Instruments Web Seryice - Microsoft Internek Explorer ;|g|5|
File  Edit View Favorites Tools  Help ﬁ
B - | at | Qhsearch (G Favorites ¢4 | N S -

Address |&] hitp://dit600-1/ x| @ |Links »

4.  Press the ENTER key on the keyboard. A network password input dialog box
appears.
5.  Enter the user name and password.

» Enter the user account (see the previous page) used to access the DL1620/DL1640/
DL1640L. In the example below, “DLUSER” and “*****” are entered as 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.

6. Click OK. If the logon to the DL1620/DL1640/DL1640L Web server is successful,
the Web server window appears.

Enter Network Password 2=l

Fleaze type your uzer name and password.
Site: dl1600-1

Realm USER_AREA

User Mame IDLUSEH

Passward I""""ﬁ

™ Save this password in pour password list

oK I Cancel

Web server window

/ Measurement Instruments Web Service - Microsoft Internet Explorer o [=] 5]

Fle Edt View Favortes Tools Help ‘
Geback ~ = - (@D (8] & | Gesearch Garavoites F | F- S @ - =

Address [&] htp:fdi1600-17 | oo |Liks >
YOKOGAWA 4

Measurement nstruments Weh Service

coerze . DL 1640

Ve e e e e

i ——r—
S \\ﬂi
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Installing Files Required for the Web Browser
e Using the DL1620/DL1640/DL1640L and the Computer 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.
* IfMsvbvm60.dll, cmdlgjp.dll, and comdlg32.ocx are already installed on the
computer 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 are used for the first time, three files (Msvbvm60.d11
cmdlgjp.dlland comdlg32.of®are automatically downloaded from the
Microsoft Web site and installed on the computer. At this point, a dialog box
allowing you to confirm the installation appears. Click Yes.

(You may need to restart your computer during the installation.)

After the installation is completed successfully, proceed to step 9.

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:

Mizrosoft 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

IM 701610-01E
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13.12 Using the Web Server Function

Using the DL1620/DL1640/DL1640L without Connecting to the Internet

If Msvbvm60.d1] cmdlgjp.dlland comdlg32.ocare not installed on the

computer when using the Web server function for t
beforehand according to the following procedure.

he first time, install the files

7. Download the following file from the YOKOGAWA Web site
(http://www.yokogawa.com/tm/Bu/DLsoft/web.htm).
YOKOGAWA T&M Web Runtime: ytmwrun.exe
Data size: Approx. 1.5 MB
8.  Double-click the file that you downloaded above. The installation of the

aforementioned three files starts. Follow the instructions on the screen to install

the files.

Checking the Web Browser (Internet Explorer) Security Settings

Check Internet Explorer security settings. The settings indicated in the table on the next
page are the default settings. If your browser security settings do not match those on the
next page, adjust them accordingly. Otherwise, the Web server function cannot be used.

The following explanation uses Internet Explorer 5.5.
equivalent steps accordingly.

9.
appears.
10. Click the Security tab.
11. Select a Web content zone.

With other versions, perform the

Click Internet Options on the Tools menu. The Internet Options dialog box

The Web content zone varies depending on your network environment and browser settings.
Ask your network administrator to select the correct zone.

Internet Options
General  Security | F'rivac:_l,ll Eontentl Eonnectionsl Programsl Advancedl
Select a‘Web content zone to specify it security settings.

O @

[EENGUENTE]  Trusted sites  Feshicted
sites

Sites... |

Interrnet

Local intranet
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.

2|

Custom Level... | Default Level |
QK I Cancel | Apply |
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13.12 Using the Web Server Function

12. Click Custom Level. The Security Settings dialog box opens.
Security Settings : ﬂﬂ
Settings:
o 5 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 -
p Il?‘h Pl fombiv it mmmbenle amd el -r- _}l—l
—Reset custom settings
Reset to: IMedium-Iow j Reset |
[8]4 I Cancel |
13. Adjust the security settings according to the following table.
ltem Security Level
Run ActiveX controls and plug-ins Enable
Script ActiveX controls marked safe for scripting Enable
Download signed ActiveX controls Prompt

14.

Click OK.

IM 701610-01E
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13.12 Using the Web Server Function

Using the Web Server Function
Using the FTP Server Function (with the Web Browser)

Before using this function, make sure that the communication interface of the DL1620/
DL1640/DL1640L is set to Network (see page 13-30).
Click the FTP icon in the Web server window. A window used to view the storage media

of the DL1620/DL1640/DL1640L (storage media view window) appears.
The storage media view window may not appear. In this case, click the Refresh button of the
Web browser. A logon dialog box appears. Log on. The storage media view window appears.

Web server window

File  Edit View Favorites Tools  Help |-

B - | at | Qhsearch (G Favorites ¢4 | N S -

Address |&] hitp://dit600-1/ x| @6 |Links >

YOKOGAWA 4 Test and Measurement

Measurement Instruments Weh Service

Contente . DL 1640

DLI6401 s
B Y
e VT ooy

=10l x|

File  Edit View Favorites Tools  Help

s Back v = - | Qhsearch [YFolders ¢4 | Bz »
Address |$] fep://DLUSER@192.168.0.101) | (@G0 |Links »

(2 (a3

Flash_fem ZIP
[User: DLUSER | Tnternet

| v

N KN

Internal flash memory Built-in storage media
Depending on the product specifications,
one of the following is displayed.
* Fd: Floppy disk
* Zip: Zip disk
* PC Card: PC card

* You can open folders on each storage medium and view the file list.
* You can select files displayed in the window and transfer files to the computer.

ade | Address |81 fip:(/DLUSER@192.168.0.101fFlash_Mem] 7| @G0 |L\

= A A

0000.EMP 0000.ETD 0000.SET 0001, EMP 0001.ETD

= A A

¢ | oo00z.BMP 000z.ETD 0003.6MP 0003670

My Documents 0001 ,.BMP

Note
» Up to two computers can be logged on to the file transfer function simultaneously.
* You cannot operate the files simultaneously from two computers.
»  When the DL1620/DL1640/DL1640L 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.
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Capturing Data

Before using this function, make sure that the communication interface of the DL1620/

DL1640/DL1640L is set to Network (see page 13-30).

Click the Data Capture icon in the Web server window. The Data Capture window
appears. It displays the screen image of the DL1620/DL1640/DL1640L and the control

panel that allows you to save and load data.

Web server window

Update indicator

B Flay |

\ o e e e i e F o o gt
Morator and Captare ————

LIpdat=

Shop i

Ihk=r~~al

Data Capture window

Address [{€] http://di1£00-1 DataCapture. htm

] @oo [unis >

Po02/07,29 13:36:17 || ok rnal

[Running 185926 500kS/S  2nidliy
; ; CH1 16:1

50.0 Usdiv

Ic

Edge CH1 §
Auto
0.0V

DL1640/DL1640L screen image

- image Contral

Control Panel

- LPara Cootral

Manitor and Caphure
Ii Play Stap

Interal

- Capture

[#iavetom Bina =
Abott | Capture Erec

rLoad

SetupLoad

Sinput Passward

r Lonliol

Acquisifion ~ Displ.
Foimat
St |_Stop —_
Single hd
i Charmel
Label
Chanl = | v Display I Tracelskel
Postion [ Scalevalue
000 Diy
~ History
— Fils Histaryh;
ez T
il 5| Mewest | Oldest
Rang
“_Main = One Al
[V Confimation

Parel Lpdate

Control panel

IM 701610-01E
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13.12 Using the Web Server Function

Displaying and Saving the Screen Image (Image Control)
The screen image of the DL1620/DL1640/DL1640L can be displayed on the computer
screen and then saved.

Updating the Screen Image (Monitor & Capture)
Play
Click Play. The update indicator becomes green and the screen image begins
being updated at then specified display update interval (see below).
Stop
Click Stop to turn off the update indicator and stop the screen image updating.
Update
The screen image is updated when you click Update.
Interval
Set the display update Interval to 10 s, 30 s, or 60 s.
Update indicator

\ fmrage Contral
Monitor and Captare

li Play Stop
Update

Selecting the Display Color of the Screen Image (Color)
Select the display Color from ON, OFF, Reverse, and Gray. For a description of the

information displayed with each setting, see the explanation in section 10.4.

- fmage Coantral
Monitor and Capture ——

li Play Stop
Update
Interval ————
|1 O - l

OFF
[frs Reverse
_ ArGra

Note

The time it takes to display the screen image on the computer screen varies depending on the
color setting. In descending order of time, the color settings are ON, Reverse, Gray, and OFF.

e Saving the Screen Image on the Computer

Right-click the screen image. A shortcut menu appears as shown in the following
figure. Click Save Picture As to save the current screen image.

Gpen Link

Gpen Link in e Window
Save Target As...

Print Target

Shiawy Picture

Save Picture As...

E-mail Pickure. ..

Print Picture...

Go to My Pictures

Set as Background
Set as Deskkop Item...

Ut

Copy

Copy Shorbcut
Faste

Add to Favorites. ..

Properties
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Saving Data on the Computer and Loading Setup Data from the Computer to the
DL1620/DL1640/DL1640L (Data Control)
¢ Saving Data on the Computer (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 sections
11.6,11.7,and 11.9.

- flate Contral

Capture Exec
In the dialog box that appears when you click Capture Exec, set the save

destination and file name, and save the data.

flata Contral
Captare

IWaveform Binary VI
Abort | Capture Exec |

rloagd————

Abort
To abort the save operation while data is being saved, click Cancel in the dialog

box. Then, click Abort on the control panel.
85% of webdc_asc.csy Completed ] 5

flata Contral

Saving:
webdc_asc.cev from di 6001 Capture
Estimated time left: 1 sec [208 KB of 265 KB copied] — ‘ w -
Download ta: C:ADocuments and 5. \webdc_asc.cav i '
. Ny
Transfer rate: B3.0 KB/Sec - Load -

™ Close this dislog box when download completes

You must enter a password to abort.
Open | o FD(E, Cance|_|>F°r details, see “Input Password” in
S ——~ the next section.

* Loading the Setup Data from the Computer to the DL1620/DL1640/DL1640L
(Load)
Input Password
Enter the password (see page 13-31) that you used to log on to the Web server
(DL1620/DL1640/DL1640L). If the user name of the user account is set to
“anonymous” (default setting), the password is not required.
Setup Load
Click Setup Load to display the Open dialog box. Select the setup data file that

you want to load and click OK to load the file.

- flate Contral
~ Capture

IWaveform Binary VI
Abort | Capture Exec |

—Load

Setup Load... I

“|nput Password:
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Note

» Depending on the operating condition of the DL1620/DL1640/DL1640L (such as when
measurements are in progress), it may not be possible to save data or load setup data.

«  When data is being saved or the setup data is being loaded, other Web server functions
cannot be used.

«  When loading setup data or aborting a save operation, a temporary file (zzzftpzzztmpzzz.bat)
is created in the Internet Explorer startup folder. When the operation is complete, the
temporary file is deleted.

+ If you try to save data when there is no waveform data or waveform parameter, an error
appears on the DL1620/DL1640/DL1640L screen, and a 0-byte file is saved.

Controlling the DL1620/DL1640/DL1640L (Instrument Control)
You can use the computer to set the display format and the data save conditions of the
DL1620/DL1640/DL1640L. The settings made here apply to the display format and save
conditions used to save the data described on the previous page.
* Starting/Stopping Waveform Acquisition (Acquisition)
Start: Click Start to start waveform acquisition.
Stop: Click Stop to stop waveform acquisition.
¢ Turning the Waveform Display ON or OFF, and Setting the Vertical Position
(Channel)
Selecting the Target Waveform
In the Channel group box, select the channel that you want to display or not, and
for which you want to set the vertical position from the following:
Chan1 to Chan4 (or Chan1 to Chan2 (channels1 to 2) for the DL1620) (channels 1
to 4)
Display ON or OFF
To display the waveform of the selected channel (turn it ON), select the Display
check box. Clear the check box not to display the waveform of the selected
channel (turn it OFF).
Vertical Position
You can set the vertical position of the waveform of the selected channel. For a
description of the vertical position selectable range, see section 5.2.

e Setting the Display Format (Display)
Display Format
Select the number of divisions on the screen when displaying waveforms from the
following:
Single, Dual, or Quad.
For the meaning of the selections, see the explanations in section 8.1.
Turning the Display of the Waveform Labels and Scale Values (Label) ON or OFF
+ Display Waveform Label (TraceLabel)
To display the labels of the displayed waveforms, select the TraceLabel check
box. Clear the check box not to display the labels.
» Turning the Display of the Upper and Lower Limits of the Displayed Waveforms
(ScaleValue) ON or OFF
To display the upper and lower limits of the displayed waveforms, select the
ScaleValue check box. Clear the check box not to display the upper and lower
limits.
fnstrument Coantral
Acquisition Drisplay
Start Stop I e
ISingIe VI
Channel
— Label

|Ehan2 ~| ¥ Display [ Tracelabel

Position [~ ScaleValue
’7| 0.00 Dy
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Selecting the Waveforms to Be Saved (File)
Selecting the Target Waveforms (Trace)
From the Trace list, select the waveforms to be saved from the following:
All (all waveforms), 1 to 4 (or 1 to 2 (channels 1 to 2) for the DL1620) (channels 1
to 4), or Math 1 to Math 2 (or Math 1 only for the DL1620) (computed waveforms).
Selecting the Range to be Saved (Range)
Select the range in which the displayed target waveforms are to be saved from the
following:
Main, Z1, Z2, and Z1_Z2 (displayed as Z1&Z2 on the DL1620/DL1640/DL1640L’s
menu.)
For the meaning of the selections, see the explanations in section 11.6.

Setting the History Data Display
Selecting by History Data Number (History No.)
You can specify the history number of the data to be displayed.
Selecting the Newest or Oldest Data
You can specify the newest or the oldest data in the history data to be displayed.
Selecting One or All
+ One
Click One to display a single history data point that is selected by the data
number or selected by newest or oldest.
- Al
Click All to display all history data.

Updating the Settings (Panel Update)
Click Panel Update to update the control panel settings on the Data Capture window
(computer) to match the latest setting of the DL1620/DL1640/DL1640L.

Automatically Updating the Screen Image (Confirmation)
Select the Confirmation check box to automatically update the screen image using
the same conditions as Color-OFF when you change settings above that can change

the screen image. Clear the check box not to update automatically.

—— History
File——— " HistoryMa

Trace I Current ﬁ

“AII —v‘l Mewest | Oldest |

Fange

ﬂm ‘ One 4l
[+ Canfirmation Panel Updatel

* You cannot set the history data display when the DL1620/DL1640/DL1640L is making
measurements.

» Setting the history data display when there is no history data results in an error.

*  When controlling the DL1620/DL1640/DL1640L, the timeout time on the computer is 30 s.
Depending on the condition of the DL1620/DL1640/DL1640L, a timeout may occur preventing
you from controlling the DL1620/DL1640/DL1640L.
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13.12 Using the Web Server Function

Displaying the Measurement Trend of Waveform Parameters

Before using this function, make sure that the communication interface of the DL1620/
DL1640/DL1640L is set to Network (see page 13-30).

Click the Measurement Trend icon in the Web server window. The Measurement Trend
window where the trend display of waveform parameters can be set appears.

Web server window

Con_j:ents

e e e we wivw

Measurement Trend window

]

IVB’&] Measurement Trend Page

ient Trend Panel

~ Graphl

=

Trace I b
’7|Ehan1 j ‘ “None j

~ Graphz

MarkerPosition
|D. i} Diiv

Trace I
’7|Ehan1 j ‘ “None j

MarkerPosition

|D.DD Diiv
- Comman
D ata Mumber Interval
( 100 | “23 |
Range—————
Update
Range1|0.00 Div D—I
Range2|0.00 Div

[~ Statistics E Start/Stop |

Note

<—— Control panel

» This function retrieves the selected waveform parameters at the selected interval from the
DL1620/DL1640/DL1640L to the computer and displays the trend. To display the retrieved
measurement values and trend, Microsoft Excel 97 or later must be installed on the computer.

+ If the measurement value of a waveform parameter is not a normal number (Not A Number),
the cell displaying the measurement value in Microsoft Excel is blank.
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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 Marker Position.
Selecting the Target Waveform (Trace)
From the Trace list, select the target waveform for the trend display from the
following:
Chan1 to Chan4 (or Chan1 to Chan2 (channels 1 to 2) for the DL1620) (channels 1
to 4), Math1 to Math2 (or Math1 only for the DL1620) (computed waveforms)
Selecting the Waveform Parameter
From the Parameter list, select the target waveform parameter for the trend display
(same expression as the communication command) from the following. For the
meaning of the waveform parameters and the marker cursors, see the explanations
in sections 9.1 or 9.2.

Parameter DL1620/DL1640/DL1640L Menu Parameter DL1620/
DL1640/DL1640L Menu

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 - -

(For a detailed setting, use Delay Setup on the DL1620/DL1640/DL1640L)
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
(marker cursor for cursor measurements)

MINIMUM Min XY2INTEG Int2XY

Setting the Marker Position
You can set the marker position if Marker(M1) or Marker(M2) is selected as the
waveform parameter.

* Setting the Conditions for Retrieving the Measurement Values of Waveform

Parameters (Common)

Number of Displayed Measurement Values (Data Number)
Select the number of measurement values (measurement values retrieved from the
DL1620/DL1640/DL1640L to the computer) to be displayed in Excel from the
following. If the number of measurement values exceeds the selected number, the
values are cleared from the oldest values to display the newest measurement
values.
10, 20, 50, 100, 200, and 500

Retrieve Interval
Select the retrieve interval from the following. However, of the selected waveform
parameters, select the interval to match the longest parameter cycle measured on
the DL1620/DL1640/DL1640L.
2s,5s,10s,30s,and 60 s

IM 701610-01E
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13.12 Using the Web Server Function

Measurement Range

You can set the range on the time axis to measure the waveform parameter.

Range1 and Range?2 are the start and end points, respectively.

Selectable range: £5 div

Resolution: Varies depending on the 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 or OFF

» The statistics (Max, Min, and Average) of the waveform parameters retrieved to
the computer can be displayed.

+ To display the statistics, select the Statistics check box. Clear the check box
not to display the statistics.

» The number of measurement values displayed in Excel is up to the number
specified in Number of Displayed Measurement Values (Data Number) on the
previous page. The statistics are determined on all the measured data since the
trend display was started, not only on the displayed measurement values.

Updating the Settings

Click Update to update the Marker Position and Range that are set on the control

panel of the Measurement Trend window to match the latest settings of the

DL1620/DL1640/DL1640L.

Starting/Stopping the Trend Display of Waveform Parameter Measurement Values
e Start

Click Start/Stop. The indicator becomes yellow and the retrieval of the measurement

values of waveform parameters starts at the specified retrieve interval. At the same

time, Microsoft Excel starts and the measurement values and trend graphs are
displayed/drawn. If the statistical display is ON, the statistics are also displayed. The
retrieval of the measurement values of waveform parameters continues until the
operation is stopped.

e Stop

» Click Start/Stop while the trend display is in progress. The indicator goes OFF,
and the display and drawing of the measurement 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 in the Measurement
Trend window to stop the trend display. After stopping the trend display, save the
file or close Excel.

Rang=2[0.00 Div |

[~ Statistics Start/Stop |

Indicator
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13.12 Using the Web Server Function

Display Example of Measurement Values, Trend Graphs, and Statistics

1 = ment
2
3 Chanl harke i)
4 3.333E-01 0.000E+00 I
5 3.333E-01 0.000E+00 Trend graph (Graph1) Chant AVERAGE
6 3.333E-01 -5.333E-01
7 3.333E-01 0.000E+00 4.000E-01
N 2.333E-01 ~8.833E-01 3.000E-01
o 2359E-01 D0005400 2 000E-01
R - . +
11 3.333E-01 0.000E+00 1.000€-01
12 3.333E-01 0.000E+00 0.000E+00
13 3.333E-01 0.000E+00 107 13 19 25 21 43 49 B5 61 67 73 79 @5 91 97
14 3.383E-01 0.000E+00
15 3.333E-01 0.000E+00 *Statictios]
16 3.333E-01 0.000E+00 #Gurrent Yalue 3.333E-01 Gaunt 22
17 3.333E-01 0.000E+00 Max: 3.333E-01 < Statistics
18 3.333E-01 0.000E+00 Newest measurement value Min: 3.333E-01
18 3.333E-01 0.000E+00 Aversge: | 3.333E-01
20 3.333E-01 0.000E+00
21 3.333E-01 3.333E-01 Trend graph (Graph2) Chan Marker(i2)
22 3.393E-01 3.3336-01
23 3.333E-01 0.000E+00 4000E-01 1
24 3.333E-M 0.000E+00 2 000E-01
25 3.333E-01 3.333E-01 JI U
o5 | T 0.000E+00 ﬂf
3; 2 000E-01 7 13 19 25 31 37 43 49 B5 61 67 73 79 85 01 97
2o List of measurement values| _, . .
a0
31 *Statistics?
32 *Gurrent Walue : 3.333E-M Count: 21
33 b4 Max 3333601 < Statistics
18 Newest measurement value Mi: ~3.330E-01
35 . |fweraee: 0.000E+00

IM 701610-01E
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13.12 Using the Web Server Function

Using Control Scripts

Before using this function, make sure that the communication interface of the DL1620/

DL1640/DL1640L is set to Network (see page 13-30).

Click the Control Script icon in the Web server window. The Control Script window
used to send communication commands (see the Communication Interface User’s
Manual IM701610-17E) to the DL1620/DL1640/DL1640L and display the responses from

the DL1620/DL1640/DL1640L appears.

Web server window

Con_tents

e v e v i

. DL 1640 =

b

Control Script window

5 Control Script Page

RLIGIOL S, o

e

~*Command{[EEE488.2)

:Channel:disp an =

:Channel:disp?
Transmission command input area
E
Clear Command &rea | Send |
r*Response
‘CHAN.DISP 1 =
Response display area
E
Clear Responze Area | Interval: |25 = T Start/Stop |

Indicator
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13.12 Using the Web Server Function

Sending Commands (*Command IEEE 488.2)

¢ Entering Transmission Commands
Enter commands in the transmission command input area.
Maximum number of input characters: Up to 50,000 (50 KB).

¢ Sending Commands
Click Send to send commands in the transmission command input area collectively in
the display order of the area.

¢ Clearing the Entered Commands (Clear Command Area)
Click Clear Command Area to clear all the commands in the transmission command
input area.

Displaying the Responses from the DL1620/DL1640/DL1640L (*Response)
The responses from the DL1620/DL1640/DL1640L to the commands (queries) sent to it
using the control script function can be received and displayed.
Clearing the Responses (Clear Response Area)
Click Clear Response Area to clear all the responses received from the DL1620/
DL1640/DL1640L that are displayed in the response display area.

Sending Commands Periodically and Displaying Responses
The commands in the transmission command input area can be sent periodically. If
commands (queries) that require responses from the DL1620/DL1640/DL1640L are sent,
the responses from the DL1620/DL1640/DL1640L are displayed in the response display
area.
¢ Setting the Transmission Interval
Select the command transmission interval from the following:
2s,5s,10s,30s,and 60 s
e Starting Periodic Transmission (Start)
Click Start/Stop. The indicator becomes in yellow, and the command transmission
and response display start at the specified transmission interval.
* Stopping Periodic Transmission (Stop)
Click Start/Stop while the periodic transmission is in progress. The indicator goes
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 and sending the
command.You can also confirm the error on the screen image displayed using the data
capture function and also on the DL1620/DL1640/DL1640L screen.

» Binary data cannot be received or displayed.

» The transmission timeout is 30 s. Transmission and reception exceeding 30 s results in a
timeout error. If 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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13.12 Using the Web Server Function

Displaying the Log
Before using this function, make sure that the communication interface of the DL1620/
DL1640/DL1640L is set to Network (see page 13-30).
Click the Log icon in the Web server window. The Log window displaying the log of
errors, GO/NO-GO determination, and action-on-trigger events that occurred on the
DL1620/DL1640/DL1640L appears. Up to the 30 newest events are logged. Events
older than those do not appear in the log.

Web server window

I % Trend

*Realtime Digital Filter: CH1-4 -= Bandwidih
Selects a cut-off frequency of 20 IMHz to 10 kHz.
*Smart Search: SHIFT + Z00M

Log window
¢ Pag
Log Page

Select Kind of Log: |Err0r vl Update |

Displaying the Log
e Selecting the Log Type (Select Kind of Log)
From the list, select the log item to be displayed from the following:
» Error (log of errors that occurred on the DL1620/DL1640/DL1640L)
+ Go/Nogo (log of GO/NO-GO determinations)
For the setup procedure of the GO/NO-GO determination, see sections 9.9 and
9.10.
« Action Trigger (log of action-on-trigger events)
For the setup procedure of action-on-trigger events, see section 6.15.
¢ Updating the Log (Update)
Click Update to display the selected log. If the selected type of log is the same as
that of the log being displayed, the log is updated.
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13.12 Using the Web Server Function

Log Display Example
The following figure shows an example of GO/NO-GO determination log.

Displays Executing... while GO/NO-GO determination or action-on-trigger is in progress.

No |Date Time Fa o1
|37|2002f0?f29 114:34:31.30 vigeer [Buzzer.File: __/ZPUDOIOMAVE | Tage: /ZPOOOBTIF | npaito:
|27|2002f0?f29 114:34:23.48 |wigeer [Buzzer File: __/ZPUD00SMAF | Tmage:  /ZPOOOSTIE | Moo
|17|2002f0?f29 114:34:14.18 |vigeer [Buzzer.File: __/ZPUDOIBMWAF | Tmage:  /ZPOONATIE | npaito:

| i

If screen image data or waveform data files are saved in the GO/NO-GO determination or
action-on-trigger, the files can be saved on the computer from the log display.

Drives are displayed as follows in the GO/NO-GO determination log.

RDO: Internal flash memory

FDO: Floppy disk

ZPO: ZIP disk

CAO: PC card

NDO: Network drive (when the Ethernet interface option is installed)
US[]-[]: USB storage

Partition number (or LUN (Logical Unit Number)
Address number

Note
+  When the DL1620/DL1640/DL1640L is printing or operating on files (file operation from the
front panel key or file transfer using the FTP server function), files cannot be saved on the
computer. In addition, other Web server functions cannot be used while saving files.
» Files on the network drive (NetWork) cannot be saved to the computer.

IM 701610-01E
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13.12 Using the Web Server Function

Displaying the DL1620/DL1640/DL1640L Information

Before using this function, make sure that the communication interface of the DL1620/
DL1640/DL1640L is set to Network (see page 13-30).
Click the Information icon in the Web server window. The Information window
displaying the DL1620/DL1640/DL1640L model (Model), the maximum available record
length (Record Length), the storage media type (Media), the presence of options
(Option), the ROM version (firmware version, Soft Version), and other information

appears.

Web server

Information

window

*Realtime Digital Filier: CHI-4 -= Bandwidth

*Smart Search: SHIFT + Z0OM

window

ﬂ Information Page

Contents
Modsi [701610 -4C
|RecordLength MaxEMWICH
|Media [ZP(-12)
|Op£icm |Printer:Yes
|GPIE Mo
[Ether Yes(MAC>000064_830_001)
[USB(H) Yes
[USB(F)-Yes
|Others:No
[Saft Version  [1.01

Selects a cut-off frequency of 20 IMHz to 10 kHz.
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13.12 Using the Web Server Function

Viewing the Link Destination

Before using this function, make sure that the communication interface of the DL1620/
DL1640/DL1640L is set to Network (see page 13-30).

Click the Link icon in the Web server window. You can view the Web page of the
DL1620/DL1640/DL1640L.

Web server window

*Realtime Digital Filter: CH1-4 -= Bandwidih
Selects a cut-off frequency of 20 IMHz to 10 kHz.
*Smart Search: SHIFT + Z00M

Web Page Example (English Web Page)

a DL1640;/DL1640L Digital Dscilloscope - Microsoft Internet Explorer

File  Edit View Favorites Tools  Help

B - | at | Qhsearch (G Favorites ¢4 | N S -

Address I&j http: v, yokogawa, comytmBufDL1A00S

YOKOGAWA ¢ Test and Measurement

| Products | Support | ContactUs | Search | SiteMap | Worldwide
Digital Oscilloscope @f@mﬂf
DL1640/DL1640L ‘ g .

Specifications + Software

Portable Instruments with Super-Long
Memory and Advanced Analysis Capability

: Features and Benefits

» 4 channels, 200 MS/s
200 MHz analog bandwidth

¥ Maxirmurn rmernory length: 32 Mw (DL1640L) and
& MW (DLLE40)

DL1640/DL16400 » &.4-inch wide-angle-view TFT color liquid crystal
display
» Compact and lightweight {approx. 3.9 kg)
Product Tour » A4 size or smaller footprint
m required) » Internal storage media (select PC card, Zip®

drive, or floppy drive)
b USE compliant {optional)
b Ethernet connectivity {optional)
» Real-time digital filtering

Note
» To use the link function, the computer must be connected to the Internet.
« If the message language of the DL1620/DL1640/DL1640L is set to English, the English Web
page is displayed; if the message language is set to Japanese, the Japanese Web page is
displayed. For the setup procedure of the message language, see section 14.2.

IM 701610-01E
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13.13 Using the Instrument as a Windows Network
Drive (Version 1.13 or Later)

You can set up the internal memory or external storage medium of the DL1620/DI1640/
DL1640L as a network drive accessible from a PC running Windows XP.

Operating Procedure
Setting Up the DL1620/DL1640/DL1640L
Follow the procedures in section 13.2, "Configuring the Ethernet Interface (TCP/
IP)," and section 13.8 "Accessing DL1620/DL1640/DL1640L Drives from a Network
Drive (FTP Server Function)" to enter TCP/IP and user account settings, then
connect to the network.

PC Settings

1. Open My Network Places.

2.  Choose Map Network Drive under Tools on the menu bar. The Map Network Drive
dialog box appears.

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: Z w

Folder: | Attp:f/100.100.10.10/dav +

Example: Yiserverishare
Reconnect at logon
Connect using a different user name,

Sign up for online storage or conneck ko &
network server,

[ Finish ] [ Cancel

3.  Select the drive to assign in the drive selection area.

4.  Enter the instrument's IP address in the folder input area using the format, http://
instrument's IP address/dav/.

5. The enter user name and password input dialog box appears. Enter the user name
and password specified under user account (see section 13.8, "Accessing DL1620/
DL1640/DL1640L drives from a network drive."

6.  Click Finish. The instrument is registered as a network drive.

7.  To cancel the registration as a network drive, select Disconnect Network Drive
under Tools on the menu bar. The disconnect network drive dialog box opens.

8.  Select the network drive you wish to disconnect, and click OK.
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Explanation

Network Drive
When the instrument is registered as a network drive, the DL1620/DL1640/DL1640L can
be selected as a save destination using a software application running on a PC.

Note

Only Windows XP can register network drives.

Available Characters

This function uses the Windows WebDAV client function and the instrument's WebDAV

server function . The characters that can be used with the WebDAYV server function on

this instrument are as follows.
Upper and lowercase English letters, space,
numbers and:
"#$%&" ' ()+,-.=@ []"_ "{}~

Therefore, please make note of the following.

» Files and folders whose names contain characters other than the ones indicated
above cannot be saved on the instrument's drive. Also, these files cannot be copied
or moved.

« When using the Japanese version of Windows XP, a new folder cannot be created on
the instrument's drive because the default name for newly created folders contains
Japanese characters.

» Files in the instrument' drive containing characters other than those listed above are
not displayed in the file list using WebDAV.

Also, these files and folders are not taken into account in the calculation of used disk
space. Therefore, the actual amount of used disk space is different from the
calculated amount of space.

File Information

If you copy files or folders from the instrument's drive to a Windows local disk, the
creation date and time of the file or folder changes to that of the date and time copied.
Likewise if you copy files or folders from a Windows local disk to the instrument's drive,
the creation and modified dates and times of the file or folder changes to that of the date
and time when copied.

IM 701610-01E
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Chapter 14 Other Operations

14.1 Setting the Screen Color and Brightness

Relevant Keys

CLEAR
TRACE

=0/

= CPHASE START/STOP
(seTup [oispLay)(copy| mace save)o—(sHIFT)

X-Y MEN|
SEARCH O—TRIG'D {
o SIMPLE | ENHANCED) §
vsDIV TIME /DIV \
D@ ACTION _DELAY. N\
(e | rosmo)
°

e
®

Operating Procedure

1.
2.

Press MISC.
Press the Next 1/2 soft key.

HISC,

[a [« [ [
alibrationRemote Cntlf UsB Network

P
Busten Cnfgl Fueruieu |

Next
172

3.  Pressing the Graphic Color soft key displays a menu used to set the display color

and brightness.

MISC

S
LCD raph Colo

Y
Setup Self Test
Info

Next
272

4.  Pressing the Mode soft key displays a menu used to select the settings.

raph Color
HISC,
Hode [@ Henu JTWaveform | Snap & Grid & Cursor
Intensity 10 10 10 10 10
Setting the Color

5. Pressing the RGB soft key displays the display color setting menu.

raph Color
MISC

Waveforn

|Intens itul & snap
10 10

FyGrid

[~ Cursor

10 10

6. Pressing the Menu soft key displays a dialog box used to set the display color of

the menu items.

raph Color
HISC,

Hode &

[a [a
Henu Waveform Others

RGB

IM 701610-01E
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14.1 Setting the Screen Color and Brightness

7. Turn the jog shuttle to move the cursor to the desired item.

Menu,

R G B
Fore fi5 5 5
Back  [§ [ [4
Focus [@[9[7
select [@[7 5
pialoy [A A3
Shadow [@
Line fi5 5 5

raph Color

[ HIsC

Hode &
Henu
RGB

[«
Waveforn

[«
Others

8.  Pressing SELECT displays the color setting menu.

9.  Turn the jog shuttle to set the color.

10. Pressing SELECT closes the color setting menu.

11.  Pressing ESC closes the dialog box used to set the display color of the menu

items.

12. In a similar fashion, set the colors for the Waveform and Others items.

Waveforn,

R G B
on f5
oz &
os HED
o (B
Mathi f5 [
mathz 5[4 [@
Back [G[9

0

thers,

Snap
Snapl
Snapz
Snap3d
Snap4
Grid
Cursor

Harker

R G B
15 (9 19
@[
HED
e
19 {9 fig
mEE
[EJEYE]
15 5 5

Setting the Brightness

5. Pressing the Intensity soft key displays the brightness setting menu.

(l[ntensitgl RGB

raph Colo:
HTSC,

Haveforn

10

=) Snap & Grid
10 10

) Cursor

16

6.  Press the Menu soft key.

Hode [@ Henu

Intensity 10

raph Colo:
HTSC,

[~ Uaveform

10

=) Snap & Grid
10 10

) Cursor

16

7. Turn the jog shuttle to set the brightness of the menu screen.

8. In a similar fashion, set the brightness for Waveform, Snap, Grid, and Cursor items.
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14.1 Setting the Screen Color and Brightness

Explanation

Screen Color
You can set arbitrary colors for the following items. The colors are set using R (red), G
(green), and B (blue) ratios from 0 to 15.

Menu Screen

Fore: Selected menu item
Back: Background
Focus: Selected cursor
Select : Selected menu
Dialog: Dialog box
Shadow: Background color of the selected menu
Line: Lines on the menu screen
Waveform
CH1 to CH4: Waveform color (or CH1 to CH2 for the DL1620)
Back: Background color of the waveform display area
Others
Snap: Snapshot waveform
Snap1to4: Loaded snapshot waveforms
Grid: Grid
Cursor: Cursor
Marker: Marker
Brightness

You can set the brightness for the following items from 1 to 15 steps.

Menu: Menu screen
Waveform: Waveform

Snap: Snapshot waveform
Grid: Grid

Cursor: Cursor

IM 701610-01E
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14.2 Changing the Menu/Message Language and
Click Sound

Relevant Keys
Chace SNAR HELP
o/ d 00
s
e @D | (=)
D@ O O ACTION __ DELAY
D S
Operating Procedure

1. Press MISC.
2.  Pressing the System Cnfg soft key displays the system configuration menu.

HISC,

S [
USB Netuork [PBystem Cnfg] ’ uerview | Next
1.2

Setting the Menu Language

[a [« [
alibrationRenote Cntlf

3.  Press the Menu Language soft key to display the menu language selection menu
Fusten Carg
[ AIsC__|
Henu | Hessage [CTick Soundfa Offset
Language | Language Date Tine Cancel
ENG JPN OFF @ ON
4.  Press the ENG, CHN, or KOR soft key to select a menu language.
Fusten Cifyg
MISC,
ENG CHN KOR S Offset
jDate/Tine Cancel
( | | 1 oo

Setting the Message Language
3.

menu.

Busten cnf
[ misCc__|
Henu Hessage [CTick Soundfa Offset
Language | Language Date Tine Cancel
ENG JPN OFF @

ON

Press the Message Language soft key to display the message language selection

4.  Press the JPN, ENG, CHN, or KOR soft key to select a message language.

Bysten Cnf
HISC,
Henu JPN ENG CHN KOR offset
Language cancel
ENG

FF| ON
| 1 1 1

14-4

IM 701610-01E



14.2 Changing the Menu/Message Language and Click Sound

Note
The combinations of menu and message languages that can be set are as shown in the table
below.
Menu Language
English Chinese Korean

Japanese \4 - -

Message English \4 v \4

Language | Chinese v \ -

Korean v - v

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.

Setting the Click Sound
3.  Press the Click Sound soft key to select ON or OFF.

Bustem Cnf:
MTSC,

Henu Hessage [Flick Soundla offset
Language | Language Date/Time Cancel

ENG JPN OFF E @ ON

Explanation
Setting the Menu Language
You can set the menus to display in English (ENG), Chinese (CHN), or Korean (KOR).

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), Chinese (CHN), or
Korean (KOR). The messages codes are common to each of these languages. For
details on messages, see section 15.2.

Turning ON/OFF the Click Sound
Set whether or not to make click sounds when the jog shuttle is turned. The default

setting is ON.

IM 701610-01E 14-5
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14.3 Turning OFF the Backlight and Setting the

Brightness of the Backlight

Relevant Keys

CLEAR

(=0

- -
(measure]cursor) (FiLEf] misc MATH
v s “prase ( Aca | START/STOP
SETUP |DisPLAY)(CoPY | mAGE savE)o—(SHIFT )
y
"SEARCH O—TRIG'D /
NeD) Niiar
VsDIV TIME /DIV L
D@ ACTION __ DELAY N
=

ENAR HELP

e
@

Operating Procedure

1. Press MISC.
2.  Press the Next 1/2 soft key.

HISC,

[ [« N [«
alibrationRenote Cntl] Use Netuork

[«
Bustem Cnfgl Fueruieu

Next
1,

2]

3.  Press the LCD soft key to display the backlight ON/OFF menu.

MTSC,

’S [
1co Graph Colo)

[
Setup Self Test
Info

Next
2,

Setting Auto OFF

7

4.  Press the Auto OFF soft key to select either ON or OFF.

LCD,

MISC,

Auto OFF @ Bright
—ness
OFF] oM 4

LCD OFF
Exec

5. If Auto OFF is turned ON, press the Time soft key. Using the jog shuttle, set the
time at which the backlight will automatically turn OFF.

LCD,

MISC,

Auto OFF i@ Tine @ Bright
LCD OFF —ness
Exec OFF PN inin 4

Setting the Brightness of the Backlight

6. Press the Brightness soft key. Using the jog shuttle, adjust the brightness of the

backlight.

Turning ON/OFF the Backlight

7.  Press the LCD OFF Exec soft key to turn OFF the backlight.

LCD,

[ NIsC

Auto OFF j@ Bright
-ness
on

LCD OFF
Exec

4

Press any key to return to the measurement screen.
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14.3 Turning OFF the Backlight and Setting the Brightness of the Backlight

Explanation

Turning ON/OFF the backlight (LCD OFF)
Turns ON/OFF the LCD backlight. If a key is pressed when the backlight is OFF, the
screen returns to the measurement screen.

Automatically Turning OFF the Backlight (Auto OFF)
The backlight automatically turns OFF, if there is no key operation for the specified time.

Brightness of the Backlight (Brightness)

You can also change the brightness of the backlight.

The lifetime of the backlight can be prolonged by dimming the backlight or turning OFF
the backlight when it is not necessary.

IM 701610-01E
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14.4 Canceling the Offset Voltage

Relevant Keys

CLEAR ENAR HELP

(===) O &00

e
®

- _
(veasre]ovrsor) (el misc Jonoco| marn ) (eser)  (seweer)
XY MENI PHASE | ACQ | START/STOP

SETUP [DispLaY)(copy|maGe_save)a—(SHIFT )

HORIZONTAL 47)
SEARCH O—TRIG'D

vspIv TIME DIV

= ‘mm"<§1j9

|
E

=]

80068
Ol

ENHANCED,

Wy
Ol

Operating Procedure
1.
2.

Explanation

Press MISC.

Pressing the System Cnfg soft key displays the system configuration menu.

HISC,

[a [ [ [ [
alibrationRemote Cntll  USB Netuork [Bystem Cnfyl Fueruieu I Next
1.2}

Press the Offset Cancel soft key to select ON or OFF.
The default value is OFF.

HMenu Hessage lick Sounda Offset
Language | Language Date Tine cancel
ENG Jen - Jorr oN

Buysten Cnf
HISC,

You can select whether or not the offset voltage that is specified for each channel is
reflected in the results of computations and automated measurement of waveform

parameters.
OFF: Does not reflect the offset voltages in the results of computations and automated

measurement of waveform parameters.

The vertical position of the display screen corresponds to the offset voltage.

ON: Reflect the offset voltages in the results of computations and automated
measurement of waveform parameters.
The waveform that has offset voltage (DC voltage) removed from the input signal
can be observed. In this case, the vertical position becomes 0 V.

Note

Offset cancel applies to all channels.

To set whether or not to cancel the offset for each channel, use linear scaling.
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14.5 Changing the USB Keyboard Language/
Confirming the Type of Keyboard that is
Connected(Option)

Relevant Keys

(=O/ |

MEAsunE[amo@ FILE| misc D}owoca MATH )

TPHASE @ START/STOP

CLEAR

SNAL HELP

\@oo

MENU™S

END
(serwp lDISPLAV MAGE SAVE)0—(SHIFT)

o
o
o
o

8800
4

&)
N

%

vsDIv

O

fa— e — W o RO
SEARCH

DfTRIG D

o
SIMPLE | ENHANCED)

TIME /DIV

O Az:'noN DELAY

SELECT

e

= G5
L

Operating Procedure
1. P

ress MISC.

2.  Press the USB soft key.

MISC

[~
a.

[«
librationfenote Cntlj

[ [ [
use Network [PBusten Cnfyg] Fueruieul

Changing the USB Keyboard Language
3.  Press the USB Keyboard soft key to select ENG or JPN.

Next

USB,

e

[~

pevice List

Keyboard

ENG

Confirming the Type of Keyboard that is Connected
3.  Press the USB List soft key to display the USB Device List. Check the type of
USB keyboard that is connected.

USE Device List,

Device, Address, Product Name,

Keyboard
Printer

2 Mitsumi USB Keyboard
3 USB Printer

USE,
[ NISC

Keyboard

ENG

e
Pevice List]

IM 701610-01E
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14.5 Changing the USB Keyboard Language/Confirming the Type of Keyboard that is Connected(Option)

Explanation
The USB keyboard that can be used depends on the language (English or Japanese)
selected.
A 104 USB keyboard (English) or a 109 USB keyboard (Japanese) that conforms to USB
Human Interface Devices (HID) Class Ver. 1.1 can be used.
« ENG: 104 keyboard and 89 keyboard
« JPN: 109 keyboard and 89 keyboard
The default language is English.
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Chapter 15 Troubleshooting, Maintenance and Inspection

15.1 Troubleshooting

Troubleshooting

For corrective actions when a message appears on the screen, read the following pages.

If servicing is required or if the instrument does not operate properly after taking the
following corrective actions, contact your nearest YOKOGAWA dealer.

Problem Possible Cause Corrective Action Reference Section

The power cannot be The source voltage is outside the Use a correct power supply. 3.3

turned ON. rated range.

The main power switch on the rear  Turn ON the main power switch.
panel is not turned ON.

Nothing is displayed. The backlight is turned OFF. Press any key. 14.3
The screen colors are not Select appropriate colors for the screen. 14.1
appropriate.

The display is abnormal.  The system is not operating Turn ON the power again. 3.3
correctly.

The waveform display is  Loaded waveform data from an Unload the loaded waveform. 11.6

not updated. external storage medium.

Keys do not work. The instrument is in the remote Press SHIFT + CLEAR TRACE activate —
mode. local mode.

Other causes. Execute a key test. If the test fails, 15.3
servicing is required.

Triggering does not occur. The trigger settings are not Set correct trigger settings. Chapter 6
appropriate.

The measured values are  Did not allow adequate warm-up Allow at least 30 minutes for the —

odd. time. instrument to warm-up after turning

ON the power.
The instrument has not been Perform calibration. 4.7
calibrated.
The probe’s phase has not been Correct the phase properly. 35
corrected.
The probe attenuation is not Set to the correct value. 5.4
correct.
An offset voltage is added. Set the offset voltage to zero. 55
Other causes Perform calibration. If the measured 4.7
values are still odd, servicing is required.

Cannot output to the The printer head is damaged or Servicing is required. 15.6

internal printer. worn out.

Output from internal printer The printer head is dirty. Perform the self test for the internal 15.6

is blurred. printer. This can eliminate dirty from

the printer head.
Cannot save to the medium. The medium has not been Format the medium. 11.5

formatted.
The medium is write protected.

Insufficient space on the medium.

Remove the write protection from the

medium.

Delete unnecessary files or use a new

medium.

11.11

The instrument cannot be
configured or controlled via
the communication
interface.

The address used in the program

is different from the actual address.

The GP-IB interface is not being
used according to the electrical
and mechanical specifications.

Use the same address in the program

and the instrument.
Comply with the specifications.

Communication
Interface User’'s

Manual

(IM701610-17E)

IM 701610-01E
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15.2 Messages and Corrective Actions

Error Messages

If an error occurs during operation, an error code may appear on the screen. This
section describes the meanings of the error messages and the corrective actions which
they require. The messages can be displayed either in English or Japanese (see section
14.2). If the corrective action requires servicing, contact your nearest YOKOGAWA

dealer.

In addition to the error messages listed in this section, there are also communication
related error messages. These messages are described in the Communication Interface
User's Manual (IM701610-17E).

Status Messages

Code Message Discription Reference Section
0 Aborted hard copy. — 10.2
1 Aborted file operation. — Chapter 11
2 Completed data store. — 4.4
3 Completed data recall. — 4.4
4 Completed GO/NO-GO. — 9.9,9.10
10 Set to remote mode by communication Press SHIFT+ CLEAR TRACE to changeto = —
commands. local mode.
11 Local lockout by communication commands.  To allow key operation, release the lockout —
using communication commands
13 All settings will be initialized. Power up with  — 4.2
the RESET key depressed.
21 Completed action-on-trigger. — 6.15
22 Executed unload. — 11.6,11.8
23 Release the Preview mode. — 10.2
25 Aborted the search. — 7.7,7.8,8.9
26 Executed the search, but no record was found — 77,78
that matched the conditions.
27 Executed the search, but no pattern was found — 8.9
that matched the conditions.
28 Pattern contains points that are between Thr  — 8.9
Lower and Thr Upper.
29 FFT will be performed on all records. — —
Abort the operation by setting the history
Display Mode to One.
30 Aborted the recalculation of the FFT. — —
32 Aborted statistical measurement processing. — 9.3
36 Key invalid for this model. — —
37 Analysis aborted. — —
38 Data not detected. — —
Execute again after changing the settings or
reacquiring the waveform.
39 The corresponding field was not found. — —
40 The frame contains indefinite data (greater than — —
Thr Lower but less than Thr Upper).
41 Bandwidth filter not set. — 57,74
42 Power supply batter is flat. — —

Please do charge of the battery or replace

15-2
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15.2 Messages and Corrective Actions

Error in Execution (600 to 879)
Code Message Corrective Action Reference Section
601 Invalid file name. Check the file name. —
602, 603  No storage media inserted. Check the presence of the medium. —
604 Storage media failure. Check the medium. —
605 File not found. Check the filename and the medium. Chapter 11
606 Storage media is protected. Set the disk’s write protect switch to OFF. —
607 Storage media failure. Check the medium. —
608 to 610 Invalid file name. Check the file name. —
611,612 Storage media full. Delete unnecessary files or use another disk.  11.11
The number of bytes necessary is given in
the pages indicated on the right.
613 Cannot delete a directory if there are files Delete all files in the directory before deleting  11.11
in the directory. the directory.
614 File is protected. Clear the write disable (*) mark. 11.11
615 Physical format error. Reformat the medium. If the same error 11.5
occurs, this instrument cannot format the
medium.
616 to 620 File system failure. Check using another medium. If the same —
message still appears, servicing is required.
621 File is damaged. Check the file. —
622 to 641, File system failure. Check using another medium. If the same —
656 to 663 message still appears, servicing is required.
646 to 653 Storage media failure. Check the medium —
654 Storage media failure. Check the floppy disk’s format type. 11.5
665 Cannot load this file format. Files stored on other models (DL/AG series) —
cannot be loaded.
666 File is now being accessed. Wait a moment.  Execute after accessing is finished. —
667 Cannot be executed while data acquisitionis  Press START/STOP to stop thewaveform 4.5
in progress. acquisition.
668 Cannot find *.HDR '’ file. Check the file. 11.6
669 Cannot load the specified file on this ROM Upgrade the ROM version (upper compatible). —
version or this model.
671 Save data not found. Check the presence of data to be stored. —
676 Unknown file format. Check whether the data file in a format that 11.12
is supported. Change the file extension.
677 P-P compression cannot be used to save Turn OFF the P-P compression. 11.6
FFT waveforms.
679 Data that have been P-P compressed and — —
saved cannot be loaded.
680 Cannot load waveform data that has been — 11.6
saved in history All mode when With
Setup mode is OFF.
Please turn With Setup mode ON.
681 Cannot load waveform data that has been — 11.6
saved in trace All mode when With
Setup mode is OFF.
Please turn With Setup mode ON.
682 Cannot load waveform data of more than — 11.6
8 M record length when With Setup mode
is OFF.
Please turn With Setup mode ON.
683 Cannot load compressed waveform data of — 11.6
more than 8 M record length.
684 Cannot load waveform data that has been — 11.6

compressed and saved in history All mode.

IM 701610-01E

15-3

H uonosadsu| pue asueusjuley ‘Bunooyssjgnoy



15.2 Messages and Corrective Actions

Code Message Corrective Action Reference Section
700 lllegal printer head position. Set the release arm to the “HOLD” position. 10.1
701 Paper empty. Load a paper roll. 10.1
702 Printer overheated. Turn OFF the power immediately. —
Servicing is required.
703 Printer overheated. Turn OFF the power immediately. —
Servicing is required.
704 Printer is not installed. Check that the printer is installed. ii
705 Printer time out. Servicing is required. —
711 The printer has malfunctioned. Servicing is required. —
712 Printer error. Turn the power of the printer — —
from OFF to ON.
713 Printer offline. — —
714 Out of paper. — —
715 Printer is in use. — —
716 Cannot detect printer. Turn ON the printer. — —
Check connectors.
717 No files supporting the thumbnail display window. — 10.4
741 Cannot be executed while data acquisitionis  Press START/STOP to stop the waveform 4.5
in progress. acquisition.
743 There is no data to be undone. Cannot undo because the data were cleared 4.2, 4.3
during initialization or auto setup.
744 Cannot be executed while data acquisitionis  Press START/STOP to stop the waveform 4.5
in progress. acquisition.
745 This data cannot be backed up. — —
746 There is no data to be recalled. — 4.4
747 Cannot start during data output. Wait until data output is complete. Chapter 10
751 Cannot access file while hard-copying. Wait until the hard copy completes. 10.2
752 Cannot compress this screen image. Turn OFF the compression setting. 10.3
Turn off the compression switch.
753 Calibration failure. Servicing is required. —
Disconnect the input and execute again.
If it fails again, servicing is required.
766 Cannot start when loading waveform data Unload the files. 11.6
that has been saved in history All mode.
767 Insufficient output data. Increase Mag or widen the Time Range 10.2
Increase Mag or widen the Time Range interval.
interval.
768 Hard copying. Pressing Copy again aborts the operation. 10.2
Abort or wait until it is complete.
769 Cannot perform calibration while waveform Unload the loaded files from the FILE menu.  11.6
data is loaded.
770 Pattern is not specified. Set at least one search pattern not to X. 8.9
771 Cannot start when waveform data that has Unload the loaded files from the FILE menu.  11.6
been acquired in the linear average mode is
loaded.
772 Cannot be executed while computation is in Aborted when Math/Display is turned Off. 9.5
progress.
773 Failed to measure statistics. Check that there is at least one period of 9.3
The target waveform data exists or the waveform within the measurement range.
measured waveform data may not exist.
If Cycle Statistic is specified, the instrument
may be configured in a way that fails to detect
the cycle.
775 Cannot store because the data is locked. Release the lock through Store Detail. 4.4

Release the lock through Store Detail.
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15.2 Messages and Corrective Actions

Code Message Corrective Action Reference Section
776 The File item is inappropriate. Select Waveform, Snap, or Measure. —
Select Waveform, Snap, or Measure.
777 Executing file Load, Save, or Format. — —
Abort or wait until it is complete.
778 Hard copying or saving image. — —
Abort or wait until it is complete.
779 Specified data does not exist. Execute the — —
analysis.
780 Failed to process statistics. — 9.1
The target waveform data may not exist.
810 Cannot connect to the server. Confirm the network settings and connection. Chapter 13
811 Not yet connected to the ftp server. Confirm the network settings and connection. Chapter 13
812 This ftp function in not supported. — Chapter 13
813 FTP Error: Rwd Confirm the network settings and connection. Chapter 13
814 FTP Error: Cwd Confirm the network settings and connection ~ Chapter 13
815 FTP Error: Rm Confirm the network settings and connection. Chapter 13
816 FTP Error: List Confirm the network settings and connection. Chapter 13
817 FTP Error: Mkdir Confirm the network settings and connection. Chapter 13
818 FTP Error: Rmdir Confirm the network settings and connection. Chapter 13
819 FTP Error: Get Confirm the network settings and connection. Chapter 13
820 FTP Error: Put Confirm the network settings and connection. Chapter 13
821 FTP Error: GetData Confirm the network settings and connection. Chapter 13
822 FTP Error: PutData Confirm the network settings, connection, Chapter 13
and disk capacity.
823 FTP Error: AppendData Confirm the network settings, connection, Chapter 13
and disk capacity.
824 FTP Error: Client Handle Confirm the network settings and connection. Chapter 13
825 FTP Error: Others Confirm the network settings and connection. Chapter 13
845 Cannot send data to a network printer. Confirm the network settings and connection. Chapter 13
846 Cannot send the e-mail message. Confirm the network settings and connection. Chapter 13
857 Connecting to a NetDrive. — Chapter 13
Wait until connection has been established.
858 Failed to initialize network. Confirm the network settings, Chapter 13
859 The second time password is different from Set a correct password. Chapter 13
the first time. Please repeat the second time
password input.
860 Failed to acquire time from SNTP server. Confirm the network settings and connection. Chapter 13

Confirm the network settings and connections.

Error in Setting (880 to 959)

Code Message Corrective Action Reference Section
880 lllegal date/time. Set a correct date and time 3.6
881 lllegal file name. The file name contains characters that are 4.1
not allowed or the file name is restricted in
MS-DOS.
884 Cannot change this parameter while data. Press START/STOP to the waveform 4.5
acquisition is in progress. acquisition.
886 GO/NO-GO is in execution. Please press the All keys other than START/STOP are disabled 9.9, 9.10
Abort key. during GO/NO-GO determination.
894 Duplicated label. Set a different label. 8.5
899 Cannot change when Channel Display is OFF Turn ON the channel display or set Math 5.1
or Math settings are invalid. operation. 9.5t09.7
901 Cannot change when ExtClock is active. Change the timebase to Internal. 5.11
916 Cannot change settings during Select Abort or press START/STOP. 4.5,6.15

action-on-trigger.

IM 701610-01E
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15.2 Messages and Corrective Actions

Code Message Corrective Action Reference Section
920 Cannot set the acquisition mode to Average  Change the acquisition mode or the trigger 6.1,7.2
when the trigger mode is set to Single or mode.
Single(N).
921 It is not possible to make a setting that will Setting or set the trigger mode to a different 6.1
result in the repetitive mode when the trigger  mode.
mode is set to Single (N).
923 Cannot set the trigger mode to Single or Change the acquisition mode or the trigger 6.1,7.2
Single(N) when the acquisition mode is mode.
Average.
926 Cannot set the trigger mode to Single(N) Turn OFF the repetitive sampling mode, 512,71
during repetitive sampling mode. lower the T/div setting, or shorten the
record length.
927 Cannot set this parameter during repetitive Turn OFF the repetitive sampling mode, lower 5.12, 7.1
sampling mode. the T/div setting, or shorten the record length.
930 Not possible in the current record length. Change the record length. 71
931 Cannot carry out computation at the current Change the record length. 71
record length.
932 The operation is not possible when Unload the files. 11.6
waveforms are loaded.
Unload the loaded files from the FILE menu.
933 Setting or executing is not possible during Abort the search. 77,78
the search operation.
934 Search pattern does not exist. Change the search conditions. 8.9
Execute the search.
935 Settings cannot be changed or executed Abort the search. 77,78
during the history search operation.
936 The record cannot be selected Check the record number using Show Map. 7.7,7.8
937 History record does not exist. History record is not created in the average 7.2
mode, repetitive sampling mode, or roll mode.
938 Setting or executing is not possible during Set the history Display Mode to One. 7.6
FFT recalculation.
Abort the operation by setting the history
Display Mode to One.
940 Cannot be configured or executed while Set the history Display Mode to One. 7.6
updating the history all display.
Aborted when history display mode is set to
One.
941 Cannot output color in this format. Turn OFF the color. 10.3
942 Zones cannot be edited in the following cases: Display the main window and the target 9.9
» When the main window is not displayed. waveform.
» When the target waveform is not displayed.
943 The zone waveform does not exist. Create the zone waveform. 9.9
944 The zone is being edited. Select Quit to exit zone editing. 9.9
To perform other operations, select Quit to
exit zone editing.
945 Zones determination is not possible in the Display the main window and the target window 9.9
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.
948 Processing statistics. Abort statistical processing. 9.3
To perform other operations, abort the
statistical processing.
949 Settings cannot be entered in the current — 6.1
trigger mode.
Set the trigger mode to Single.
950 Setting not allowed. Invalid byte or bit. — —
951 Cannot be set when CS channels are not — —

specified.
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15.2 Messages and Corrective Actions

System Operation Errors (960 to 968, 972 to 981)

Code Message Corrective Action Reference Section

952 Cannot set this parameter when the — 7.2
acquisition mode is Average.

961 Failed to backup setup data. Check the condition of the built-in lithium —
Will initialize. battery using the overview screen.

Servicing is required.

966 Fan stopped ; Turn OFF the power immediately. —
Turn off the power immediately Servicing is required.

967 Backup battery is flat Servicing is required to replace the battery. —

972 Fatal error in the communication driver Servicing is required. —

982 The USB devices power consumption — 16.8
exceeded the capacity of the USB hub.

983 The voltage of power supply battery is too low. Check the output from the DC power 3.3
Turn off the power immediately. supply being used.
Please do charge of the battery or replace.

984 The voltage of power supply battery is too high. Check the output from the DC power 3.3

Turn off the power immediately.
Confirm the voltage of the battery.

supply being used.

Note

When servicing is required, double-check by initializing the instrument.

IM 701610-01E
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15.3 Self-Diagnostic Test (Self Test)

Relevant Keys

N

Operating Procedure

CLEAR
II:III' 1E?%§f

MEASURE | CURSOR

Xy

FIL,
MEN!

Mls:‘}% MATH

“PHASE
SHIFT

SETUP |DisPLAY)(CoPY | mAGE savE)o—(SHIFT )

SEARCH O—TRIG'D
o ENHANCED)
vsDIV TIME DIV
D@ ACTION _DELAY
e O

-

T\

Displaying the Self Test Menu

1.
2.

Press MISC.
Press the Next 1/2 soft key to display the self test soft key menu.

[ISC

[ [~ o re [
alibrationRemote Cntlj UsB Netuork PBuystem Cnfg|jOverview Next
I 1.2}

Press the Self Test soft key to display the self test menu.

Go to step 4 for a memory test, step 9 for a key test, step 13 for a printer test, and
step 16 for a floppy disk drive test, a Zip drive test, a PC card drive test or an

accuracy test.

MTSC,

[ [ [a [&
LcD Iiraph Colon Setup Self Test | USB List Next
Info 2/2]

Execute the Memory Test

4.

5.

6.

Pressing the Test Item soft key displays the test item menu.

Test Item
st Exec
Memnory

Press the Memory soft key to be tested.

Self Test,
HTSC,

Self Test,

MISC,
Key Board || Hemory 21P Printer | accuracy
[Test. Execl

Pressing the Test Exec soft key executes the memory test.

Self Test,
HISC

Test Item

st Exe]
Henory
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15.3 Self-Diagnostic Test (Self Test)

Executing the Key Test
7.  After step 3, press the Test Item soft key to display the test item menu.
8.  Press the Key Board soft key to be test.

ey Board|| Hemory ZIP Printer | Accuracy
rest Execl

[Self Test]
HISC,

9.  Pressing the Test Exec soft key executes the key test.

Test Item Soft Key
st Exec]
Key Board COPYTEST

10. Press all the keys. To terminate the key test, press ESC twice.

Self Test,
MISC

Testing the Soft Keys

11. Pressing the Soft Key soft key displays a keyboard.

12. Using the jog shuttle and SELECT, check that the characters on the keyboard can
be entered correctly. Pressing ESC twice clears the keyboard.

Executing the Printer Test
13. After step 3, press the Test Item soft key to display the test item menu.
14. Press the Printer soft key to be test.

Key Board | Memory ZIP Printer || Accuracy
rest Execl

[Self Test]
HISC,

15. Pressing the Test Exec soft key executes the printer test.

Test Item
st Exe]
Printer

Testing the FDD, Zip Drive, PC Card Drive, or Accuracy
16. After step 3, press the Test Item soft key to display the test item menu.
17. Press the soft key corresponding to the FDD, ZIP, PC CARD, or Accuracy test.

Key Board | Memory PC CARD Printer | Accuracy p=——-—
[Test E)(en:l

[Self Test]
HISC,

[Self_Test]
[HIsC

18. Pressing the Test Exec soft key executes the selected test.

Test Item
st Exe]
Accuracy

[Self Test]
HISC,

Note

Insert a floppy disk, a Zip disk, or a PC card before executing the FDD, Zip, or PC card test.
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15.3 Self-Diagnostic Test (Self Test)

Explanation

Memory Test

This test checks the internal ROM. The ROM is functioning correctly, if Pass is
displayed. If Failed is displayed, contact your nearest YOKOGAWA dealer as listed on
the back cover of this manual.

Key Test

Tests whether or not the front panel keys are operating correctly. If the name of the key
that is pressed is highlighted, then it is operation correctly. If it does not, contact your
nearest YOKOGAWA dealer as listed on the back cover of this manual.

Floppy Disk Drive/Zip Drive/PC Card Drive Test
This test checks the floppy disk drive, Zip drive, or PC card drive. If Failed is displayed,
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.

Printer Test

This test checks the optional built-in printer. The printer is functioning correctly if gray
shading is printed properly. If it is not, contact your nearest YOKOGAWA dealer as
listed on the back cover of this manual.

Accuracy Test
This test checks A/D accuracy. If Failed is displayed, contact your nearest YOKOGAWA
dealer as listed on the back cover of this manual.

15-10
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15.4 Checking the System Condition

SNAL HELP

Relevant Keys
e
50T
XY MENU™S

e

“PHASE

(setup JoispLay)(copy| mace save)o—(sHiIFT

o

o

o

OO

|
Dﬁ

vsDIv

O

HORIZONTAL 4v)
SEARCH

TIME 7DIV

O

83

SELECT
START/STOP

(=

—TRIG'D
a o

SIMPLE | ENHANCED)

ACTION __ DELAY

H
]

e
®

4
S

Operating Procedure

1. Press MISC.
2.  Pressing the Overview soft key displays the overview screen.
Pressing any key clears the overview screen.

[ASC

rs
alibration

[« o
femote Cntl)

7S
Netuwork

Next
172

S
Bustem Cnfg| ’ uery iew |

Hodel

option
Printer
FID:ZIP
GPIB
Ether
USB(H)
USB(F)
Others

Record Length

Default Language

Soft Version
Linkage Date
Product 1D

20030129 19:48:38 [=——=——o———————"\;, Normal
System Ouerview TAL 10°1
50.0 U
1 701620 -AC DC  Full
+ Max32MuWCH CHZ 16:1
50.0 UAdiv
IC  Full
: Ye CH3 10:1
{PC CARD : PC CARD(-J3) 50.0 UAdiv
: Yes IC  Full
: No CH4 10:1
1 Yes(@) 50.0 UAdiv
: Yes C Full
: No
© ENG
i 1.05 ROM Sum : 276AH
i 02/11,29 Fri 09:39
: i837RITT Edge CH1 §
Auto
@0V
HISC,
Next
1.2

Explanation

This function allows you to check the ROM version, model, and installed options. The
screen is shown in the procedure.

IM 701610-01E
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15.5 Resetting the Circuit Breaker (DC Power Supply
Model)

Circuit Breaker Position
A protective circuit breaker is installed on the rear panel in place of a power supply fuse.

CIRCUIT
BREAKER
32V DC 10A

s

Circuit Breaker Activation
If an overload occurs and excessive current flows, the power supply is cut. When this
happens the reset button trips as shown in the figure below, and the white indicator is
exposed.

White indicator

Reset button

Resetting the Circuit Breaker
When the circuit breaker activates and the power supply is cut, wait 1 minute then push
in the Reset button. The Reset button returns to its original position. If the overload
continues, the Reset button will not return to its original position.

CAUTION

» When the circuit breaker activates and the power supply is cut, this
may indicate an abnormality in the internal circuitry. If the Reset button
does not return to its original position regardless of how many times
you repeat the reset procedure, contact your nearest YOKOGAWA
dealer.
|
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15.6 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 such as expendable items (items
which wear out). Contact your nearest YOKOGAWA dealer for replacement parts.

Parts Name Limited Life
Built-In Printer Under normal usage, 120 rolls of paper (part No.: B9850NX)
LCD Back Light Approx. 25000 hours when used continuously

The following parts are wear out parts. We recommend you replace them periodically as
indicated below. Contact your nearest YOKOGAWA dealer for replacement parts.

Parts Name Recommended Replacement Period

Cooling Fan 3 years
Backup Battery (Litium Battery) 5 years

IM 701610-01E
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Chapter 16 Specifications

16.1 Input Section

Item Specifications
Number of Input Channels 4 (CH1 to CH4), or 2 (CH1 to CH2) for the DL1620
Input Coupling Settings AC 1 MQ, DC 1 MQ, GND
Input Connector BNC
Input Impedance 1 MQ £1.0%, approx. 28 pF
Voltage Axis Sensitivity Setting 1 MQ input : 2 mV/div to 10 V/div (1-2-5 steps)
Maximum Input Voltage 1 MQinput (at 1 kHz or less): 300 V DC or 300 V RMS CAT I, 424 V peak
DC Offset Range (Max) 2 mV/divto 50 mV/div. @ 1V
(At 1 : 1 probe attenuation) 100 mV/div to 500 mV/div: +10 V
1 V/div to 5 V/div : +100V
10 V/div 150V
Vertical (Voltage) Axis Precision
DC Precision” 2 mV/div to 5 mV/div +(2% of 8 div + offset voltage precision)
10 mV/div to 10 V/div +(1.5% of 8 div + offset voltage precision)
Offset Voltage Precision 2 mV/divto 50 mV/div  : £(1% of set value + 0.2 mV)
100 mV/div to 500 mV/div: (1% of set value + 2 mV)
1 V/div to 10 V/div +(1% of set value + 20 mV)

Frequency Characteristics "2 1 MQ input (BNC terminal)
(-3 dB point when sine wave 10 V/div to 10 mV/div: DC to 200 MHz
of amplitude +4 div is input) 5 mV/div to 2 mV/div : DC to 80 MHz
1 MQ input (defined at the tip of the probe when using the passive probe 700960)
10 V/div to 10 mV/div: DC to 200 MHz
5 mV/div to 2 mV/div : DC to 80 MHz

—3 dB Point for AC Coupling 10 Hz or less (When using the 10 : 1 probe (standard accessory), 1 Hz or less)
Used

Interchannel Skew 1 ns or less

(with identical settings)

Residual Noise™ Larger of +1.25 mV or +0.15 div (typical™)
Interchannel Isolation 200 MHz : =35 dB (typical ™)

(at identical voltage sensitivity)
A/D Conversion Resolution 8 bits (24 LSB/div)
Probe Attenuation Settings 1:1,10:1,100:1,1000:1,10A: 1V 100A:1V?®

Bandwidth 10 kHz to 20 MHz band limit ON/OFF
Maximum Sample Rate Realtime sampling mode : 200 MS/s
Repetitive sampling mode: 50 GS/s
Maximum Record Length High-resolution mode ON : (DL1620/DL1640) 4 Mwords/CH, (DL1640L) 16 Mwords/CH
High-resolution mode OFF : (DL1620/DL1640) 8 Mwords/CH, (DL1640L) 32 Mwords/CH
™1 As measured following calibration (after 30-minute warmup), with internal-clock timebase, under standard operating

conditions as described on section 16.11.

2 For repetitive events
The frequency region for single shot is DC to sampling frequency/2.5 or the frequency region for the repetitive event,
whichever is less.

*3 Measured under following conditions: input block shorted; 10 kWord record length; Normal acquisition mode;
accumulation OFF; 1 : 1 probe attenuation

*4 The typical value is a representative or standard velue. It is not a warranted value.

*5 Setting made to match the type of optional current probe being used, respectively 700937, 701930, 701931, 701932, and
701933.
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16.2 Trigger Section

Item

Specifications

Trigger Mode

Auto, Auto Level, Normal, Single, Single(N)

Trigger Source

CH1 to CH4 (or CH1 to CH2 for the DL1620), EXT, LINE (Only on models with “-AC” suffix)

Trigger Coupling

CH1 to CH4 (or CH1 to CH2 for the DL1620) : DC, AC

EXT

:DC

HF Rejection

Trigger source band limit (OFF, DC to approx. 15 kHz) selection (CH1 to CH4, or CH1 to CH2

for the DL1620)

Trigger Hysteresis

Select the trigger hysteresis width

Trigger Level Setting Range

CH1 to CH4
(CH1 to CH2 for the DL1620)
EXT

: +4 div from screen center

:+2 V for the DL1640/DL1640L
141 V for the DL1620 with the %1 V range selected
:£10 V for the DL1620 with the +£10 V range selected

Trigger Level Resolution

CH1 to CH4
(CH1 to CH2 for the DL1620)
EXT

:0.01 div for the DL1640/DL1640L

:5mV for the DL1640/DL1640L
15 mV for the DL1620 with the +1 V range selected
: 50 mV for the DL1620 with the +10 V range selected

Trigger Level Precision™

CH1 to CH4™
(CH1 to CH2 for the DL1620)
EXT?

1 £(1 div + 10% of trigger level)

:£(50 mV + 10% of trigger level) for the DL1640/DL1640L
1 (50 mV + 10% of trigger level)

for the DL1620 with the +1 V range selected

:£(500 mV + 10% of trigger level)

for the DL1620 with the +10 V range selected

External-Trigger Probe
Attenuation

1:1,10:1

Trigger Sensitivity

CH1 to CH4
(CH1 to CH2 for the DL1620)
EXT

: 1 dive.p (at DC to 200 MHz)

: 300 mVp.p (at DC to 100 MHz) for the DL1640/DL1640L
: 100 mVp.p (at DC to 100 MHz)

for the DL1620 with the +1 V range selected

21 Vp.p (at DC to 100 MHz)

for the DL1620 with the +10 V range selected

Trigger Position

Can be set in 1% increments of record length

Trigger Delay Setting Range

Oto4s

Hold Off Time Range

80nsto10s

Trigger Slope

Rise, Fall, Rise/Fall (with edge trigger)

16-2
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16.2 Trigger Section

Item

Specifications

Trigger Type

Edge
A — B(N)

A Delay B

: Activate the trigger on the edge of a single trigger source.
: Trigger occurs nth time condition B becomes true after condition A becomes true.

Count : 110108
Condition A: Enter, Exit
Condition B: Enter, Exit

: Trigger occurs first time condition B becomes true after specified delay following

condition A true.

Delay :5nsto5s
Condition A: Enter, Exit
Condition B: Enter, Exit, Both

OR : Trigger occurs on the OR of trigger conditions that are specified on multiple

Pattern

Pulse Width :

TV :

trigger sources.
The trigger condition can either be edge or window. Rise (IN), Fall (OUT), or
Don’t Care can be specified on each channel from CH1 to CH4.

: Trigger occurs on the edge of the clock channel based on the True/False

condition of the parallel pattern that is specified on multiple trigger sources.
If the clock channel is set to Don’t Care, then the trigger occurs only on the
True or False condition (Enter or Exit) of the parallel pattern.
The parallel pattern is the AND of the channel states of each channel.
Trigger occurs on the width of the True/False condition of the parallel pattern that
is specified on multiple trigger sources. The parallel pattern is the AND of the
channel states of each channel or the AND of the window conditions of each
channel.
Pulse>T : Triggers when the width above is greater than T.
Setting range: 0.005 pus to 1000000.000 us
Pulse<T : Triggers when the width above is less than T.
Setting range: 0.0075 us to 1000000.000 ps
T1<PLS<T2 : Triggers when the width above is greater than T1 and less
than T2.
Setting range T1:0.005 ps to 999999.995 us
T2:0.010 pus to 1000000.000 ps
T1<PLS<T2 . Triggers when the width above is greater than T1 and T2.
Setting range T1:0.0075 ps to 999999.995 us
T2:0.010 pus to 1000000.000 ps
Time out : Triggers when the width above exceeds Time.
Setting range 0.005 ps to 1000000.000 us
Time accuracy™ : +(0.5% of setting”® + 1 ns)
Minimum detectable time™ : 5 ns (typical value™)
Trigger for video signal, in NTSC, PAL, 1080/60i, 1080/50i, 720/60p, 480/60p,
1080/25p, 1080/24p, 1080/24sF, or 1080/60ps format. Input channel must be
CH1. User can select field no. and line no.

» Conditions A and B are parallel pattern conditions that are set separately to High, Low, or
“Don’t Care” for each channel and for EXT input.

*1 As measured immediately after calibration, under standard operating conditions (see section 16.11), with machine warmed

up.

*2 As measured under standard operating conditions (see section 16.11) after warmed up.

*3 When set to T1<Pulse<T2, the value of T2.

*4 The typical value is a representative or standard value. It is not a warranted value.

IM 701610-01E
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16.3 Time Axis

Item

Specifications

Time Axis Range

DL1620/DL1640

2 ns/div to 800 s/div (record length is 8 Mwords)

2 ns/div to 500 s/div (record length is 100 kword or 1 Mwords)
2 ns/div to 50 s/div (record length is 10 kwords)

2 ns/div to 5 s/div (record length is 1 kwords)

DL1640L

2 ns/div to 800 s/div (record length is 16 Mwords(high resolution mode) or 4 Mwords)
2 ns/div to 640 s/div (record length is 32 Mwords(high resolution mode is OFF))

2 ns/div to 500 s/div (record length is 100 kwords, 1 Mwords, or 10 Mwords)

2 ns/div to 50 s/div (record length is 10 kwords)

2 ns/div to 5 s/div (record length is 1 kwords)

Timebase Precision™

+(0.005%)

Time Axis Precision

+(0.005% + 50 ps + 1 digit)

EXT CLOCK IN

Connector Type
Maximum Input Voltage
Input Frequency Range
Sampling Jitter
Minimum Input Level

Threshold Level

Input Impedance
Minimum Pulse Width

BNC

+40 V(DC + ACpeak) or 28 Vrms, 10 kHz or less

40 Hz to 5 MHz (continuous clock only)

+10 ns or less

0.3 Vp.p for the DL1640/DL1640L

0.1 Vp.p for the DL1620 with the +1 V range selected

1 Vp.p for the DL1620 with the £10 V range selected

+2 V (5 mV resolution) for the DL1640/DL1640L

+1 V (5 mV resolution) for the DL1620 with the +1 V range selected
+10 V (50 mV resolution) for the DL1620 with the +10 V range
selected

Approx. 1 MQ, 28 pF

At least 10 ns (for both High and Low)

*1 As measured under standard operating conditions (see section 16.11) after warmed up.

*2 1 digit may be unreliabel depending on the sampling.

16.4 Display

Item Specifications
Display 6.4-inch color TFT liquid crystal display
Screen Size 130.6 mm (width) x 97.0 mm (height)

Total Picture Elements™

640 x 480 dots

Waveform Picture Elements

500 x 384 dots

*1 The liquid crystal display (LCD) may contain a number of defective pixels. (Up to 40 pixels per million of the color LCD may
be defective.) Therefore, there may be a small number of “lit” or “dead” pixels on the LCD. This is not a malfunction.

16.5 Functions

Acquisition/Display

Item

Specifications

Acquisition Mode

Select from four modes: Normal, Averaging, Envelope.

Sampling Mode

Select realtime or repetitive sampling. (Availability depends on time axis settings.)

High-resolution Mode

If combined with a filter, improves the S/N ratio up to a maximum of 13 bits.

Record Length

DL1620/DL1640 : 1 kword, 10 kwords, 100 kwords, 1 Mword, 8 Mwords
DL1640L : 1 kword, 10 kwords, 100 kwords, 1 Mword, 4 Mwords, 10 Mwords, 32 Mwords

Zoom

Can zoom up to 2 time axis ranges of displayed waveform(s).

Display Format

1, 2, or 4 waveform windows.

Interpolation

Display samples using dot display, “sine” interpolation, linear interpolation, or pulse

interpolation.

16-4
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16.5 Functions

Item

Specifications

Graticule

Select from three graticule types.

Auxiliary Display Items

Select display or nondisplay of scale values, waveform labels, or trigger mark.

X -'Y Display Display two X-Y waveform (XY1 or XY2).

Accumulation Displays multiple iterations of waveform, in either “persistence mode” or “color-grade mode.”
Snapshot Freezes the current waveform on screen. Saves or loads the snapshot waveforms.

Trace Clear Removes the currently displayed waveform.

Vertical/Horizontal Axis Setting

Item Specifications
Channel ON/OFF Independent ON or OFF for each channel.
Input Filter Set a 20 MHz, 1.28 MHz, 640 kHz, 320 kHz, 160 kHz, 80 kHz, 40 kHz, 20 kHz, or 10 kHz band

limit ON or OFF independently for each channel.

Vertical Position Setting

Waveforms can be moved vertically in the range +4 div from the center of the waveform display
frame.

Linear Scaling

Set scaling coefficient, offset, and unit separately for each channel.

Roll Mode The roll display mode is enabled when the trigger mode is auto, auto-level, or single and the
time axis is as follows.
Model Record Length T/div
DL1620/ 1 kwords 50 ms/div to 5 s/div
DL1640 10 kwords 50 ms/div to 50 s/div
100 kwords to 1 Mwords 50 ms/div to 500 s/div
8 Mwords 200 ms/div to 800 s/div
DL1640L 1 kwords 50 ms/div to 5 s/div
10 kwords 50 ms/div to 50 s/div
100 kwords to 1 Mwords 50 ms/div to 500 s/div
4 Mwords 100 ms/div to 800 s/div
10 Mwords 500 ms/div to 500 s/div
32 Mwords 1 s/div to 640 s/div(500 ms/div to 800 s/div)
Ranges in parentheses () take effect in high resolution mode.
Analysis
Item Specifications

Search and Zoom Function

Search for, then expand and display a portion of the displayed waveform. Choose from the

following five search methods.

Edge . Count the rising or falling edges, and automatically search either edge.

Serial Pattern : Automatically search a serial pattern (up to 64 bits) with a synchronized or
unsynchronized clock.

Parallel Pattern : Automatically search a parallel pattern from CH1-CH4, Math1, Math2(CH1-
CH2, Math1 for the DL1620)

Pulse Width : Automatically search for parts where a pulse width meets specified
conditions.
Auto Scroll : Automatically scroll the zoom position.

History Search Function

You can search for and display waveforms from the history memory that satisfy specified

conditions. Choose from the following two search methods.

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 (By Pass
mode).

Parameter : Extract and display only the automatic measurement results of the waveform
parameters which meet the specified conditions.

Cursor Measurement Function

Allows selection of cursor type from Marker, Horiz, Vertical, H&V, Degree, and Vertical History.

Automatic Measurement of
Waveform Parameters
Function

Capable of performing automated measurement of waveform parameters.

Automated measurement of waveform parameters within one period (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.

Statistics: Min, Max, Avg, Cnt, and Sdv.

Waveform parameter computation.

Operation between waveform parameters and constants. Operators are +, -, *, and /.
Measure waveform parameters in different areas on the same channel.

Computing Functions

+, =, X, power spectrum
However, select the number of point for the power spectrum (1 kword or 10 kwords).

Phase Shift

The phase of CH1 to CH4 (or CH1 to CH2 for the DL1620) can be shifted for monitoring.
Computation is performed using the phase-shifted result.

GO/NO-GO Function

Judgment is made on the automatically measured value of waveform parameters and the
results are output to the printer or to a storage medium, buzzer, or send a mail.

! This function can be used when the Ethernet interface (option) is installed.

IM 701610-01E
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16.5 Functions/16.6 Built-in Printer (Option)

Screen Data Output

Item

Specifications

Built-in Printer (Option)

Outputs hard copy of screen.

External Printer

Print the screen image to an external parallel printer (through the USB PERIPHERAL terminal
or Ethernet™).

Supports ESC/P, ESC/P2, LIPS3, PCL5, BJ commands, and PostScript (Eternet interface
option™).

Floppy Disk?/Zip Disk'%/

PC Card%Internal Flash Memory/

Network Drive '/USB Storage

Output data formats: PostScript, TIFF, BMP, PNG, JPEG

*1 This function can be used when the Ethernet interface (option) is installed.
*2 Any of the built-in drives (floppy disk drive, Zip drive, or PC card drive) can be selected.

Data Storage

Item

Specifications

History Memory

DL1620/DL1640: Retains max. 4000 waveforms recorded.
DL1640L: Retains max. 16000 waveforms recorded.

Floppy Disk 2/Zip Disk%/

PC Card%Internal Flash Memory/

Network Drive'/USB Storage

Save and restore waveform data, settings, other data.

*1 This function can be used when the Ethernet interface (option) is installed.
*2 Any of the built-in drives (floppy disk drive, Zip drive, or PC card drive) can be selected.

Other Functions

Item

Specifications

Initialization Function

Automatically resets key settings to the factory settings. (Excludes date/time settings, settings
related to the communication interface, settings stored to the internal memory using the store/
recall function, and setting the message language.)

Auto setup Function

Automatically sets key settings to the optimum values for the input signals.

Store/Recall

Store and recall up to three arbitrary settings.

Preset Function

Presets for the CMOS (5 V), CMOS (3.3 V), and user settings.

Action on Trigger

Hard Copy, Save to File, Buzzer and Send Mail are performed every time a trigger is activated.

Send Mail"!

Sending mails for DL1620/DL1640/DL1640L condition via the Ethernet interface.

Calibration

Auto calibration and manual calibration are possible.

Environment Setting Function

Allows setting of screen color, date/time, message language, click sound ON/OFF.

Probe Compensation Signal
Output Function

Outputs a square calibration waveform signal (approx. 1 Ve.p, approx. 1 kHz) from the
probe compensation signal output terminal on the front panel.

Overview Function

Shows system configuration.

Self Test Function

Allows memory test, key test, printer test, FD drive test, Zip drive test, PC card drive test, or an
accuracy test.

Help Function

Displays help about settings.

Thumbnail

Displays the thumbnail preview window containing screen image files.

*1 This function can be used when the Ethernet interface (option) is installed.

16.6 Built-in Printer (Option)

Item

Specifications

Printing System

Thermal line dot method

Dot Density

8 dots/mm

Paper Width

112 mm
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16.7 Storage

Built-in Storage
¢ Floppy Disk Drive

ltem Specifications
No. of Drives 1

Drive Size 3.5inches
Capacity 720 KB, 1.44 MB
¢ Zip Drive

ltem Specifications
No. of Drives 1

Capacity 100 MB, 250 MB

* PC Card Interface

ltem Specifications
No. of Slots 1
Compatible Cards Flash ATA card (PC card TYPE II)

¢ Internal Flash Memory

ltem Specifications

No. of Drives 1

Capacity 2 MB

No. of Rewrites Less than approximately 100000

USB Storage (Option)*

Item Specifications
Supports USB Mass Storage  USB mass storage class hard disk drive, MO disk drive, and flash memory.

* For details on the interface specifications, see section 16.8.

16.8 USB PERIPHERAL Interfaces (Option)

ltem Specification

Connector Type Type A connector (receptacle)

Electrical and Mechanical Conforms to USB Rev.1.1

Specifications

Data Rate 12 Mbps max.

Supported Keyboards 104 keyboard (US) and 109 keyboard (Japanese) that conform to USB HID Class Ver.1.1

Supported Printers ESC/P, ESC/P2, LIPS3, PCL5, and BJ (can be used on models that support the BJC-35V native
commands) that support USB (USB Printer Class Ver.1.0)

Supported Mouses Mouse that conforms to USB HID Class Ver. 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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16.9 Auxiliary Input/Output Section

External Trigger Input

Item Specifications

Connector Type BNC

Input Bandwidth External Trigger Input  : DC to 100 MHz

Input Impedance Approx.1 MQ, 28 pF

Maximum Input Voltage +40 V (DC + AC peak) or 28 Vrms,10 kHz or less

Trigger Level +2 V (5 mV measurement resolution) for the DL1640/DL1640L

+1 V (56 mV measurement resolution) for the DL1620 with the +1 V range selected
+10 V (50 mV measurement resolution) for the DL1620 with the +10 V range selected

*1 The EXT TRIG IN terminal also operates as an EXT CLOCK IN terminal. Specifications for external clock input appear in
section 16.3. This terminal is labeled “EXT CLOCK IN/EXT TRIG IN” on the DL1640/DL1640L or “EXT.” on the DL1620

Trigger Output (TRIG OUT)

Item Specifications

Connector Type BNC

Output Level TTL

Output Logic Negative logic

Output Delay Time 50 ns max.

Output Hold Time 1 us min. for low level, 100 ns min. for high level

RGB Video Signal Output (RGB VIDEO OUT)

Item Specifications
Connector Type D-Sub 15-pin socket
Output Type VGA compatible

GO/NO-GO Input/Output (NO-GO OUT, GO OUT)

Item Specifications

Connector Type RJ-11 modular jack

Input/Output Level START-IN input : TTL (0-5 V), switch input possible
GO-OUT/NOGO-OUT output : CMOS (0-5 V)

Signal START-IN, NOGO-OUT, GO-OUT

Cable Four-wire modular cable

Power Connectors for the Probes (Option)

Item Specifications

Number of Output 4

Output Voltage +12 V (Up to +450 mA)

Usable Probe Current probe (700937, 701930, 701931, 701932, 701933)

Deferential probe (700924°", 700925, 901921, 701922°2)

*1 A probe power cable (B9852MJ) is required to supply power from the DL1620/DL1640/DL1640L.
*2 A 50-Q terminator is required to connect the differential probe to the DL1620/DL1640/DL1640L.

CH1 OUT Signal

Item Specifications

Connector Type BNC

Output Level 20 mV/div £30% (50 Q termination)
Frequency Range DC to 20 MHz (-3 dB attenuation point)
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16.10 Computer Interface

GP-IB (Option)

Item

Specifications

Electrical and Mechanical
Specifications

Conforms to IEEE St'd 488-1978 (JIS C 1901-1987).

Interface Functions

SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DTO, CO

Protocol Conforms to IEEE St'd 488.2-1992.
Code ISO (ASCII) code
Mode Addressable mode

Address Setting

Listener and talker addresses 0 to 30 are settable.

Remote Mode Clear

Remote mode can be cleared by pressing the SHIFT key + the CLEAR TRACE key (except
when local lockout has been set).

For details refer to the Communication Interface User’s Manual (IM701610-17E).

Serial (RS-232, Standard)

Item

Specifications

Connector Type

Half pitch interface cable (D-Sub 9-pin plug)

Electrical Specifications

Conforms to EIA 574 Standard (EIA-232 (RS-232) Standard for 9-pin)

Connection Format

Point to point

Communication Format

Full duplex

Synchronizing Format

Start-stop asynchronous transmission

Baud Rate

1200, 2400, 4800, 9600, 19200, 38400, 57600

For details refer to the Communication Interface User’s manual (IM701610-17E).

USB (Option)

Item Specifications

Connector Type B connector (receptacle)
Electrical and Mechanical Conforms to USB Rev.1.1
Specifications

Speed Max. 12 Mbps

Number of Ports

1

Supported Systems

Models with standard USB ports that run Windows 98 SE, Windows Me, Windows 2000, or
Windows XP. (A separate device driver is required for connecting to a PC.)

Ethernet (Option)

Item

Specifications

Communication Port Number

1

Electrical-Mechanical
Specifications

IEEE 802.3 standards

Transmission Method

Ethernet (100BASE-TX, 10BASE-T)

Transmission Rate

Max. 100 Mbps

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, Web DAV.

Connector Type

RJ-45 connector

IM 701610-01E
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16.11 General

Item

Specifications

Standard Operating Conditions Ambient Temperature

123 £5°C
Ambient Humidity :55+10% RH
Power Voltage and Frequency : Less than 1% of the rated voltage/frequency fluctuation

Warm-up Time

30 min. or more

Storage Conditions

Temperature : —20 to 60°C, —20 to 50°C (-J2 (built-in Zip drive) model)
Humidity 1 20 to 80% RH (no condensation allowed)

Operating Conditions

Temperature : 5to 40°C
Humidity 1 20 to 80% RH (without a printer)
35 to 80% RH (with a printer)

Storage Altitude

3000 m or below

Operating Altitude

2000 m or below

Rated Supply Voltage

“AC” model: 100 to 120 VAC, 220 to 240 VAC
“-DC” model: 12 VDC

Permissible Supply Voltage
Range

“AC” model: 90 to 132 VAC, 198 to 264 VAC
“-DC” model: 10to 18 VDC

Rated Supply Voltage 50Hz, 60 Hz
Frequency
Permissible Supply Voltage 48 to 63 Hz

Frequency

Fuse

Internal Replacement not possible.

Maximum Power Consumption

“AC” model: 100 VA (when the built-in printer is used)
“-DC” model: 60 VA (when the built-in printer is used)

Withstand Voltage

1.5 kVAC for 1 minute

(between power supply and case)

Insulation Resistance

10 MQ or more at 500 VDC

(between power supply and case)

External Dimensions
(details on page 16-11)

220 (W) x 266 (H) x 224 (D) mm
(with printer cover closed, projections excluded)

Weight

Approx. 3.9 kg (options excluded)

Cooling Method

Forced air cooling, air discharged from rear

Installation Position

Horizontally (the stand can be used), vertically (cannot use the Zip drive), and no stacking.

Battery Backup

Setup data and internal clock are backed up by a built-in lithium battery.
Battery life: approx. 5 years (at ambient temperature of 23°C)

Accessories

» 1 power cord (Only on models with “-AC” suffix)

» 1 DC power connector (Only on models with “-DC” suffix)

* 200 MHz passive probes (4)

+ 1 roll of printer paper (Only on models with “/B5” suffix)

* 4 rubber pads for bottom legs : BO989EX

» Front cover stickers (4) : BO989FA

» User’'s Manual (this manual)

» Operation Guide

+ Communication Interface Manual (CD-ROM)

+ 12C-Bus Signal Analysis Function User’s Manual (Only on models with “/F5” suffix)
» CAN Bus Signal Analysis Function User’s Manual (Only on models with “/F7” suffix)

16-10
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16.11 General

ltem Specifications

Safety standard Complying standard  EN61010-1
« Input terminal: Overvoltage category(Installation category) I*!
+ Pollution degree 2*2

Emission Complying standard < EN61326 Class A, C-Tick AS/NZS CISPR11 (apply for 701605, 701610,
701620, 700960, 700937, 701930)
+ EN61000-3-2
+ EN61000-3-3
This product is a Class A (for industrial environment) product. Operation of
this product in a domestic environment may cause radio interference in
which case the user is required to correct the interference.
Cable requirement + External trigger/ External clock input terminal
Use a BNC cable*®. Attach a ferrite core (TDK: ZCAT2035-0930A,
YOKOGAWA: A1190MN) to the end of the cable on the instrument side.
+ Trigger output terminal
Same as the above external trigger input terminal.
+ CH1 OUT connector
Same as the above external trigger input terminal.
» RGB VIDEO OUT terminal
Use a D-Sub 15-pin VGA shielded cable*3.
Serial(RS-232)interface connector
Use an RS-232 shielded cable*® and attach a ferrite core (TDK:
ZCAT2035-0930A, YOKOGAWA: A1190MN)to the end of the cable on the
instrument side.
+ USB PERIPHERAL connector
Use a USB cable*®. Attach a ferrite core (TDK: ZCAT1325-0530A,
YOKOGAWA: A1181MN) to the end of the cable on the instrument side.
» USB interface connector
Use a USB cable*®. Attach a ferrite core (TDK: ZCAT1325-0530A,
YOKOGAWA: A1181MN) to the end of the cable on the instrument side.
* GO/NO-GO output terminal
Use a GO/NOGO cable (YOKOGAWA model 366973, sold separately).
Attach a ferrite core (TDK: ZCAT1325-0530A, YOKOGAWA: A1181MN) to
the end of the cable on the instrument side.
» Ethernet connector
Use a Ethernet cable*3. Attach a ferrite core (TDK: ZCAT1325-0530A,
YOKOGAWA: A1181MN) to the end of the cable on the instrument side.
» Power connectors for the probes
Attach a ferrite core (TDK: ZCAT1325-0530A, YOKOGAWA: A1181MN) to
the end of the cable on the instrument side.

Immunity*1 Complying standard ~ EN61326 Industrial environment(apply for 701605, 701610, 701620, 700960,
700937, 701930)
Influence in the immunity environment
* Noise increase
- <180 mV, when using 700960
- <+400 mA, when using 700937
- <4 A, when using 701930
» Test condition
When using 700960
200 MS/s, envelope mode, 20 MHz BWL, 20 mV/div (probe attenuation
setting: 10:1), terminate the probe at 50 MQ.
When using 700937
200 MS/s, envelope mode, 20 MHz BWL, 0.1 A/div (probe setting:
700937). Attach a ferrite core (TDK: ZCAT2035-0930A, YOKOGAWA:
A1190MN) to each end of the signal cable.
When using 701930
200 MS/s, envelope mode, 20 MHz BWL, 1 A/div (probe setting: 701930).
Attach a ferrite core (TDK: ZCAT2035-0930A, YOKOGAWA: A1190MN) to
each end of the signal cable.
» Cable requirement
Same requirement as above for emission.

*1  The instrument's expected overvoltage is 1500 V. To prevent fire or electric shock, do not use this instrument for category II, llI, or IV
measurements.

*2  “Pollution degree” describes the degree to which a solid, liquid, or gas which deteriorates dielectric strength or surface resistivity is adhering.
“2” applies to normal indoor atmosphere. Normally, only non-conductive pollution occurs.

*3 The cable length is less than 3 m.

Applies to products manufactured after August 2002 having the CE Mark. For all other products, please contact your nearest YOKOGAWA

representative.
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16.12 External Dimensions

Dimensions: mm

220

266
267.8

29

Unless othewise spceified, tolerance is £3%.
(Tolerance is always +0.3 mm when the dimension is under 10 mm.)
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Appendix

Appendix 1

DL1620/DL1640

Record length: 1 kword

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)
Rep: Repetitive sampling mode

Relationship between the Time Axis
Setting, Sample Rate and Record

Length

When a mode other than the envelope mode is ON
Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displayed |Sample |Displajed | Sample |Displayed | Sample | Displayed
rate record length | rate record length| rate record length | rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
500s - - - - - - - -
200s - - - - - - - -
100s - - - - - - - -
50s - - - - - - - -
20s - - - - - - - -
10s - - - - - - - -
5s 20 1k 20 1k 20 1k 20 1k
2s 50 1k 50 1k 50 1k 50 1k
1s 100 1k 100 1k 100 1k 100 1k
500 ms 200 1k 200 1k 200 1k 200 1k
200 ms 500 1k 500 1k 500 1k 500 1k
100 ms 1k 1k 1k 1k 1k 1k 1k 1k
50 ms 2k 1k 2k 1k 2k 1k 2k 1k
20 ms 5k 1k 5k 1k 5k 1k 5k 1k
10 ms 10k 1k 10k 1k 10k 1k 10k 1k
5 ms 20 k 1k 20 k 1k 20 k 1k 20 k 1k
2ms 50 k 1k 50 k 1k 50 k 1k 50 k 1k
1ms 100 k 1k 100 k 1k 100 k 1k 100 k 1k
500 us 200 k 1k 200 k 1k 200 k 1k 200 k 1k
200 us 500 k 1k 500 k 1k 500 k 1k 500 k 1k
100 us 1M 1k 1M 1k 1M 1k 1M 1k
50 us 2M 1k 2M 1k 2M 1k 2M 1k
20 us 5M 1k 5M 1k 5M 1k 5M 1k
10 us 10M 1k 10M 1k 10M 1k 10M 1k
5us 20M 1k 20M 1k 20M 1k 20 M 1k
2us 50 M 1k 50 M 1k 50 M 1k 50 M 1k
1us 100 M 1k 100 M 1k 100 M 1k 100 M 1k
500 ns 200 M 1k 200 M 1k 100 M 500 200 M 1k
200 ns 200 M 400 500 M 1k 100 M 200 500 M 1k
100 ns 200 M 200 1G 1k 100 M 100 1G 1k
50 ns 200M 100 2G 1k 2G 1k 2G 1k
20 ns 5G 1Kk 5G 1k 5G 1k 5G 1k
10 ns 10 G 1k 10 G 1k 10 G 1k 10 G 1k
5ns 20G 1k 20G 1k 20G 1k 20G 1k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 10 kwords

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)
Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON

Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample |Displayed | Sample | Displayed | Sample |Displayed | Sample | Displayed
rate record length | rate record length | rate record length | rate record length
T/div (Sls) (words) (S/s) (words) (S/s) (words) (S/s) (words)

500s - - - - - - - -
200s - - - - - - - -
100s - - - - - - - -
50s 20 10k 20 10k 20 10k 20 10k
20s 50 10k 50 10k 50 10k 50 10k
10s 100 10k 100 10k 100 10k 100 10k
5s 200 10k 200 10k 200 10k 200 10k
2s 500 10k 500 10k 500 10k 500 10k
1s 1k 10k 1k 10k 1k 10k 1k 10k
500ms 2k 10k 2k 10k 2k 10k 2k 10k
200ms 5k 10k 5k 10k 5k 10k 5k 10k
100ms 10k 10k 10k 10k 10k 10k 10k 10k
50ms 20k 10k 20k 10k 20k 10k 20k 10k
20ms 50k 10k 50k 10k 50k 10k 50k 10k
10ms 100k 10k 100k 10k 100k 10k 100k 10k
5ms 200k 10k 200k 10k 200k 10k 200k 10k
2ms 500k 10k 500k 10k 500k 10k 500k 10k
1ms M 10k M 10k M 10k ™M 10k
500us 2M 10k 2M 10k 2M 10k 2M 10k
200us 5M 10k 5M 10k 5M 10k 5M 10k
100us 10M 10k 10M 10k 10M 10k 10M 10k
50us 20M 10k 20M 10k 20M 10k 20M 10k
20us 50M 10k 50M 10k 50M 10k 50M 10k
10us 100M 10k 100M 10k 100M 10k 100M 10k
5us 200M 10k 200M 10k 100M 5k 200M 10k
2us 200M 4k 500M 10k 100M 2k 500M 10k
1us 200M 2k 1G 10k 100M 1k 1G 10k
500ns 200M 1k 2G 10k 100M 500 2G 10k
200ns 200M 400 5G 10k 100M 200 5G 10k
100ns 200M 200 10G 10k 100M 100 10G 10k
50ns 200M 100 20G 10k 20G 10k 20G 10k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 100 kwords

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)
Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON
Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample |Displayed | Sample | Displayed |Sample |Displayed | Sample | Displayed
rate record length | rate record length | rate record length | rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
500s 20 100k 20 100k 20 100k 20 100k
200s 50 100k 50 100k 50 100k 50 100k
100s 100 100k 100 100k 100 100k 100 100k
50s 200 100k 200 100k 200 100k 200 100k
20s 500 100k 500 100k 500 100k 500 100k
10s 1k 100k 1k 100k 1k 100k 1k 100k
5s 2k 100k 2k 100k 2k 100k 2k 100k
2s 5k 100k 5k 100k 5k 100k 5k 100k
1s 10k 100k 10k 100k 10k 100k 10k 100k
500 ms 20k 100k 20k 100k 20k 100k 20k 100k
200 ms 50k 100k 50k 100k 50k 100k 50k 100k
100 ms 100k 100k 100k 100k 100k 100k 100k 100k
50 ms 200k 100k 200k 100k 200k 100k 200k 100k
20 ms 500k 100k 500k 100k 500k 100k 500k 100k
10 ms M 100k M 100k M 100k M 100k
5 ms 2M 100k 2M 100k 2M 100k 2M 100k
2ms 5M 100k 5M 100k 5M 100k 5M 100k
1ms 10M 100k 10M 100k 10M 100k 10M 100k
500 us 20M 100k 20M 100k 20M 100k 20M 100k
200 us 50M 100k 50M 100k 50M 100k 50M 100k
100 us 100M 100k 100M 100k 100M 100k 100M 100k
50 us 200M 100k 200M 100k 100M 50k 200M 100k
20 us 200M 40k 500M 100k 100M 20k 500M 100k
10 us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500 ns 200M 1k 20G 100k 100M 500 20G 100k
200 ns 200M 400 50G 100k 100M 200 50G 100k
100 ns 200M 200 50G 50k 100M 100 50G 50k
50 ns 200M 100 50G 25k 50G 25k 50G 25k
20 ns 50G 10k 50G 10k 50G 10k 50G 10k
10 ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 1 Mword

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)

Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON

Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displayed | Sample | Displayed Sample | Displayed Sample | Displayed
rate record length| rate record length rate record length| rate record length
T/div (S/s) (words) (S/s) (words) (Sls) (words) (S/s) (words)
500s 200 1™ 200 1LY 200 1M 200 1M
200s 500 ™M 500 ™M 500 M 500 M
100s 1k M 1k M 1k 1M 1k 1M
50 s 2k M 2k M 2k iM 2k iM
20s 5k 1M 5k 1M 5k 1M 5k 1M
10s 10k 1M 10k 1M 10k 1M 10k 1M
5s 20k 1™ 20k 1™ 20k 1M 20k 1M
2s 50k ™ 50k ™ 50k 1M 50k 1M
1s 100k ™M 100k M 100k M 100k M
500 ms 200k 1M 200k 1M 200k M 200k M
200 ms 500k 1M 500k 1M 500k 1M 500k 1M
100 ms ™ M 1M 1™ LY 1M 1™ 1M
50 ms 2M ™ 2M ™ 2M 1M 2M 1M
20 ms 5M M 5M M 5M M 5M 1M
10 ms 10M ™M 10M M 10M M 10M M
5ms 20M 1M 20M 1LY 20M 1M 20M 1M
2ms 50M ™M 50M 1M 50M 1M 50M 1M
1ms 100M 1™ 100M ™ 100M 1M 100M 1M
500 us 200M ™ 200M ™ 100M 500k 100M 500k
200 us 200M 400k 200M 400k 100M 200k 100M 200k
100 us 200M 200k 200M 200k 100M 100k 100M 100k
50 us 200M 100k 200M 100k 100M 50k 200M 100k
20 us 200M 40k 500M 100k 100M 20k 500M 100k
10 us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500 ns 200M 1k 20G 100k 100M 500 20G 100k
200 ns 200M 400 50G 100k 100M 200 50G 100k
100 ns 200M 200 50G 50k 100M 100 50G 50k
50 ns 200M 100 50G 25k 50G 20k 50G 25k
20 ns 50G 10k 50G 10k 50G 10k 50G 10k
10 ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1K 50G 1K

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 8 Mwords (When the high-resolution mode is ON, 4 Mwords)

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)

Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON
Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displayed | Sample | Displayed | Sample | Displayed | Sample | Displayed
rate record length| rate record length | rate record length| rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
(800 s) 1k 8M 1k 8M 500 4M 500 4M
500 s 1k 5M 1k 5M 500 2.5M 500 2.5M
(400 s) 2k 8M 2k 8M 1k 4M 1k 4M
200 s 2k 4M 2k 4M 2k 4M 2k 4M
(160 s) 5k 8M 5k 8M - - - -
100 s 5k 5M 5k 5M 2k M 2k 2M
(80 s) 10k 8M 10k 8M 5k 4M 5k 4M
50s 10k 5M 10k 5M 5k 2.5M 5k 2.5M
(40 s) 20k 8M 20k 8M 10k 4M 10k 4M
20s 20k 4M 20k 4M 20k 4M 20k 4M
(16 s) 50k 8M 50k 8M - - - -
10s 50k 5M 50k 5M 20k M 20k 2M
(8s) 100k 8M 100k 8M 50k 4M 50k 4M
5s 100k 5M 100k 5M 50k 2.5M 50k 2.5M
45s) 200k 8M 200k 8M 100k 4M 100k aMm
2s 200k 4M 200k 4M 200k 4M 200k 4M
(1.6 s) 500k 8M 500k 8M - - - -
1s 500k 5M 500k 5M 200k 2M 200k 2M
(800 ms) M 8M M 8M 500k 4M 500k 4M
500 ms M 5M ™M 5M 500k 2.5M 500k 2.5M
(400 ms) 2M 8M 2M 8M M 4M ™M 4M
200 ms 2M 4M 2M 4M 2M 4M 2M 4M
(160 ms) 5M 8M 5M 8M — = — —
100 ms 5M 5M 5M 5M 2M 2M 2M 2M
(80 ms) 10M 8M 10M 8M 5M 4M 5M 4Mm
50 ms 10M 5M 10M 5M 5M 2.5M 5M 2.5M
(40 ms) 20M 8M 20M 8M 10M 4M 10M 4M
20 ms 20M 4M 20M 4M 20M 4M 20M 4M
(16 ms) 50M 8M 50M 8M - - - -
10 ms 50M 5M 50M 5M 20M M 20M 2M
(8 ms) 100M 8M 100M 8M 50M 4M 50M 4aM
5ms 100M 5M 100M 5M 50M 2.5M 50M 2.5M
(4 ms) 200M 8M 200M 8M 100M 4aMm 100M aM
2ms 200M 4M 200M 4aMm 100M 2M 100M 2M
1ms 200M 2M 200M 2M 100M ™M 100M ™M
500 us 200M M 200M ™M 100M 500k 100M 500k
200 us 200M 400k 200M 400k 100M 200k 100M 200k
100 us 200M 200k 200M 200k 100M 100k 100M 100k
50 us 200M 100k 200M 100k 100M 50k 200M 100k
20 us 200M 50k 500M 100k 100M 20k 500M 100k
10 us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 5k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500 ns 200M 1k 20G 100k 100M 500 20G 100k
200 ns 200M 500 50G 100k 100M 200 50G 100k
100 ns 200M 200 50G 50k 100M 100 50G 50k
50 ns 200M 100 50G 25k 50G 25k 50G 25k
20 ns 50G 10k 50G 10k 50G 10k 50G 10k
10 ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

DL1640L

Record length: 1 kword
When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)
Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON

Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displayed | Sample |Displayed |Sample |Displayed |Sample |Displayed
rate record length | rate record length | rate record length | rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)

500s - - - - - - - -

200s - - - - - - - -

100s - - - - - - - -

50s - - - - - - - -

20s - - - - - - - -

10s - - - - - - - -

5s 20 1k 20 1k 20 1k 20 1k
2s 50 1k 50 1k 50 1k 50 1k
1s 100 1k 100 1k 100 1k 100 1k
500ms 200 1k 200 1k 200 1k 200 1k
200ms 500 1k 500 1k 500 1k 500 1k
100ms 1k 1k 1k 1k 1k 1k 1k 1k
50ms 2k 1k 2k 1k 2k 1k 2k 1k
20ms 5k 1k 5k 1k 5k 1k 5k 1k
10ms 10k 1k 10k 1k 10k 1k 10k 1k
5ms 20k 1k 20k 1k 20k 1k 20k 1k
2ms 50k 1k 50k 1k 50k 1k 50k 1k
1ms 100k 1k 100k 1k 100k 1k 100k 1k
500us 200k 1k 200k 1k 200k 1k 200k 1k
200us 500k 1k 500k 1k 500k 1k 500k 1k
100us M 1k M 1k ™M 1k M 1k
50us 2M 1k 2M 1k 2M 1k 2M 1k
20us 5M 1k 5M 1k 5M 1k 5M 1k
10us 10M 1k 10M 1k 10M 1k 10M 1k
5us 20M 1k 20M 1k 20M 1k 20M 1k
2us 50M 1k 50M 1k 50M 1k 50M 1k
1us 100M 1k 100M 1k 100M 1k 100M 1k
500ns 200M 1k 200M 1k 100M 500 200M 1k
200ns 200M 400 500M 1k 100M 200 500M 1k
100ns 200M 200 1G 1k 100M 100 1G 1k
50ns 200M 100 2G 1k 2G 1k 2G 1k
20ns 5G 1k 5G 1k 5G 1k 5G 1k
10ns 10G 1k 10G 1k 10G 1k 10G 1k
5ns 20G 1k 20G 1k 20G 1k 20G 1k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 10 kwords
When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)

Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON
Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample |Displayed | Sample |Displayed | Sample |Displayed | Sample | Displayed
rate record length | rate record length | rate record length | rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)

500s - - - - - - - -
200s - - - - - - - -
100s - - - - - - - -
50s 20 10k 20 10k 20 10k 20 10k
20s 50 10k 50 10k 50 10k 50 10k
10s 100 10k 100 10k 100 10k 100 10k
5s 200 10k 200 10k 200 10k 200 10k
2s 500 10k 500 10k 500 10k 500 10k
1s 1k 10k 1k 10k 1k 10k 1k 10k
500ms 2k 10k 2k 10k 2k 10k 2k 10k
200ms 5k 10k 5k 10k 5k 10k 5k 10k
100ms 10k 10k 10k 10k 10k 10k 10k 10k
50ms 20k 10k 20k 10k 20k 10k 20k 10k
20ms 50k 10k 50k 10k 50k 10k 50k 10k
10ms 100k 10k 100k 10k 100k 10k 100k 10k
5ms 200k 10k 200k 10k 200k 10k 200k 10k
2ms 500k 10k 500k 10k 500k 10k 500k 10k
1ms 1M 10k M 10k M 10k M 10k
500us 2M 10k 2M 10k 2M 10k 2M 10k
200us 5M 10k 5M 10k 5M 10k 5M 10k
100us 10M 10k 10M 10k 10M 10k 10M 10k
50us 20M 10k 20M 10k 20M 10k 20M 10k
20us 50M 10k 50M 10k 50M 10k 50M 10k
10us 100M 10k 100M 10k 100M 10k 100M 10k
5us 200M 10k 200M 10k 100M 5k 200M 10k
2us 200M 4k 500M 10k 100M 2k 500M 10k
1us 200M 2k 1G 10k 100M 1k 1G 10k
500ns 200M 1k 2G 10k 100M 500 2G 10k
200ns 200M 400 5G 10k 100M 200 5G 10k
100ns 200M 200 10G 10k 100M 100 10G 10k
50ns 200M 100 20G 10k 20G 10k 20G 10k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 100 kwords
When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)

Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON

Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample |Displayed | Sample |Displajed |Sample |Displayed |Sample | Displayed
rate record length | rate record length | rate record length | rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
500s 20 100k 20 100k 20 100k 20 100k
200s 50 100k 50 100k 50 100k 50 100k
100s 100 100k 100 100k 100 100k 100 100k
50s 200 100k 200 100k 200 100k 200 100k
20s 500 100k 500 100k 500 100k 500 100k
10s 1k 100k 1k 100k 1k 100k 1k 100k
5s 2k 100k 2k 100k 2k 100k 2k 100k
2s 5k 100k 5k 100k 5k 100k 5k 100k
1s 10k 100k 10k 100k 10k 100k 10k 100k
500ms 20k 100k 20k 100k 20k 100k 20k 100k
200ms 50k 100k 50k 100k 50k 100k 50k 100k
100ms 100k 100k 100k 100k 100k 100k 100k 100k
50ms 200k 100k 200k 100k 200k 100k 200k 100k
20ms 500k 100k 500k 100k 500k 100k 500k 100k
10ms M 100k M 100k M 100k M 100k
5ms 2M 100k 2M 100k 2M 100k 2M 100k
2ms 5M 100k 5M 100k 5M 100k 5M 100k
1ms 10M 100k 10M 100k 10M 100k 10M 100k
500us 20M 100k 20M 100k 20M 100k 20M 100k
200us 50M 100k 50M 100k 50M 100k 50M 100k
100us 100M 100k 100M 100k 100M 100k 100M 100k
50us 200M 100k 200M 100k 100M 50k 200M 100k
20us 200M 40k 500M 100k 100M 20k 500M 100k
10us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500ns 200M 1k 20G 100k 100M 500 20G 100k
200ns 200M 400 50G 100k 100M 200 50G 100k
100ns 200M 200 50G 50k 100M 100 50G 50k
50ns 200M 100 50G 25k 100M 25k 50G 25k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 1 Mword
When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)
Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON
Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displayed | Sample | Displayed Sample | Displayed Sample | Displayed
rate record length | rate record length| rate record length| rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
500s 200 M 200 M 200 M 200 M
200s 500 ™M 500 ™M 500 M 500 ™M
100s 1k M 1k M 1k M 1k ™M
50s 2k M 2k M 2k M 2k ™M
20s 5k M 5k ™M 5k ™M 5k ™M
10s 10k M 10k M 10k M 10k ™M
5s 20k M 20k M 20k M 20k ™M
2s 50k M 50k M 50k ™M 50k ™M
1s 100k M 100k M 100k M 100k ™M
500ms 200k M 200k ™M 200k M 200k ™
200ms 500k M 500k M 500k M 500k ™M
100ms M M M M M M M ™M
50ms 2M M 2M M 2M M 2M ™M
20ms 5M M 5M M 5M M 5M ™M
10ms 10M ™ 10M M 10M M 10M M
5ms 20M M 20M M 20M M 20M ™
2ms 50M M 50M M 50M M 50M M
1ms 100M M 100M ™M 100M M 100M M
500us 200M M 200M M 100M 500k 100M 500k
200us 200M 400k 200M 400k 100M 200k 100M 200k
100us 200M 200k 200M 200k 100M 100k 100M 100k
50us 200M 100k 200M 100k 100M 50k 200M 100k
20us 200M 40k 500M 100k 100M 20k 500M 100k
10us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500ns 200M 1k 20G 100k 100M 500 20G 100k
200ns 200M 400 50G 100k 100M 200 50G 100k
100ns 200M 200 50G 50k 100M 100 50G 50k
50ns 200M 100 50G 25k 50G 25k 50G 25k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 4 Mwords

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)

Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON

Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displajed | Sample | Displajed | Sample | Displajed | Sample | Displayed
rate record length| rate record length | rate record length| rate record length
T/div (S/s) (words) (S/s) (words) S/s) (words) S/s) (words)
(800s) 500 4M 500 4M 500 4M 500 4M
500s 500 2.5M 500 2.5M 500 2.5M 500 2.5M
(400s) 1k 4M 1k 4M 1k 4M 1k 4M
200s 2k 4M 2k 4M 2k 4aM 2k 4M
100s 2k M 2k 2M 2k 2M 2k 2M
(80s) 5k 4M 5k 4M 5k 4M 5k 4M
50s 5k 2.5M 5k 2.5M 5k 2.5M 5k 2.5M
(40s) 10k 4M 10k 4M 10k 4M 10k 4M
20s 20k 4M 20k 4M 20k 4M 20k 4M
10s 20k 2M 20k 2M 20k 2M 20k 2M
(8s) 50k 4M 50k 4M 50k 4aM 50k 4M
5s 50k 2.5M 50k 2.5M 50k 2.5M 50k 2.5M
(4s) 100k 4M 100k 4M 100k 4aM 100k 4M
2s 200k 4M 200k 4M 200k aM 200k 4M
1s 200k 2M 200k 2M 200k 2M 200k 2M
(800ms) 500k 4M 500k 4M 500k 4M 500k 4M
500ms 500k 2.5M 500k 2.5M 500k 2.5M 500k 2.5M
(400ms) ™M 4M M 4M ™M 4M ™M 4M
200ms 2M 4M 2M 4M 2M 4M M 4M
100ms 2M 2M 2M 2M 2M 2M 2M 2M
(80ms) 5M 4M 5M 4M 5M 4M 5M 4M
50ms 5M 2.5M 5M 2.5M 5M 2.5M 5M 2.5M
(40ms) 10M 4M 10M 4M 10M 4aM 10M 4M
20ms 20M 4M 20M 4M 20M 4aM 20M 4M
10ms 20M 2M 20M 2M 20M 2M 20M 2M
(8ms) 50M 4M 50M 4M 50M 4aM 50M 4M
5ms 50M 2.5M 50M 2.5M 50M 2.5M 50M 2.5M
(4ms) 100M 4M 100M 4M 100M 4aM 100M 4M
2ms 200M 4M 200M 4M 100M 2M 100M 2M
1ms 200M 2M 200M 2M 100M M 100M M
500us 200M M 200M M 100M 500k 100M 500k
200us 200M 400k 200M 400k 100M 200k 100M 200k
100us 200M 200k 200M 200k 100M 100k 100M 100k
50us 200M 100k 200M 100k 100M 50k 200M 100k
20us 200M 40k 500M 100k 100M 20k 500M 100k
10us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500ns 200M 1k 20G 100k 100M 500 20G 100k
200ns 200M 400 50G 100k 100M 200 50G 100k
100ns 200M 200 50G 50k 100M 100 50G 50k
50ns 200M 100 50G 25k 50G 25k 50G 25k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 10 Mwords
When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)
Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON
Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displayed | Sample | Displayed | Sample | Displayed | Sample | Displayed
rate record length | rate record length| rate record length| rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
500s 2k 10M 2k 10M 2k 10M 2k 10M
200s 5k 10M 5k 10M 5k 10M 5k 10M
100s 10k 10M 10k 10M 10k i0M 10k 10M
50s 20k 10M 20k 10M 20k 10M 20k 10M
20s 50k 10M 50k 10M 50k 10M 50k 10M
10s 100k 10M 100k 10M 100k 10M 100k 10M
5s 200k 10M 200k 10M 200k 10M 200k 10M
2s 500k 10M 500k 10M 500k 10M 500k 10M
1s 1M 10M iM 10M M 10M 1M 10M
500ms 2M 10M 2M 10M M 10M 2M 10M
200ms 5M 10M 5M 10M 5M 10M 5M 10M
100ms 10M 10M 10M 10M 10M 10M 10M 10M
50ms 20M 10M 20M 10M 20M 10M 20M 10M
20ms 50M 10M 50M 10M 50M 10M 50M 10M
10ms 100M 10M 100M 10M 100M 10M 100M 10M
5ms 200M 10M 200M 10M 100M 4M 100M 4aM
2ms 200M 4M 200M 4M 100M 2M 100M 2M
1ms 200M 2M 200M 2M 100M M 100M ™M
500us 200M M 200M M 100M 500k 100M 500k
200us 200M 400k 200M 400k 100M 200k 100M 200k
100us 200M 200k 200M 200k 100M 100k 100M 100k
50us 200M 100k 200M 100k 100M 50k 200M 100k
20us 200M 40k 500M 100k 100M 20k 500M 100k
10us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500ns 200M 1k 20G 100k 100M 500 20G 100k
200ns 200M 400 50G 100k 100M 200 50G 100k
100ns 200M 200 50G 50k 100M 100 50G 50k
50ns 200M 100 50G 25k 50G 25k 50G 25k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.
*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 32 Mwords (When the high-resolution mode is ON, 16 Mword)

When envelope mode is ON, set at 200 MS/s (When the high-resolution mode is ON, 100 M/s)

Rep: Repetitive sampling mode

When a mode other than the envelope mode is ON

Setting Standard resolution High resolution
Rep: OFF Rep: ON Rep: OFF Rep: ON
Sample | Displajed | Sample | Displajed | Sample | Displajed | Sample | Displayed
rate record length| rate record length | rate record length| rate record length
T/div (S/s) (words) (S/s) (words) (S/s) (words) (S/s) (words)
(800s) - - - - 2k 16M 2k 16M
(640s) 5k 32M 5k 32M - - - -
500s 5k 25M 5k 25M 2k 10M 2k 10M
(320s) 10k 32M 10k 32M 5k 16M 5k 16M
200s 10k 20M 10k 20M 5k 10M 5k 10M
(160s) 20k 32M 20k 32M 10k 16M 10k 16M
100s 20k 20M 20k 20M 10k 10M 10k 10M
(80s) - - - - 20k 16M 20k 16M
(64s) 50k 32M 50k 32M - - - -
50s 50k 25M 50k 25M 20k 10M 20k 10M
(32s) 100k 32M 100k 32M 50k 16M 50k 16M
20s 100k 20M 100k 20M 50k 10M 50k 10M
(16s) 200k 32M 200k 32M 100k 16M 100k 16M
10s 200k 20M 200k 20M 100k 10M 100k 10M
(8s) - - - - 200k 16M 200k 16M
(6.4s) 500k 32M 500k 32M - - - -
5s 500k 25M 500k 25M 200k 10M 200k 10M
(3.2s) M 32M M 32M 500k 16M 500k 16M
2s 1M 20M M 20M 500k 10M 500k 10M
(1.6s) 2M 32M 2M 32M 1M 16M 1M 16M
1s M 20M 2M 20M ™M 10M ™M 10M
(800ms) - - - - 2M 16M 2M 16M
(640ms) 5M 32M 5M 32M - - - -
500ms 5M 25M 5M 25M 2M 10M 2M 10M
(320ms) 10M 32M 10M 32M 5M 16M 5M 16M
200ms 10M 20M 10M 20M 5M 10M 5M 10M
(160ms) 20M 32M 20M 32M 10M 16M 10M 16M
100ms 20M 20M 20M 20M 10M 10M 10M 10M
(80ms) - - - - 20M 16M 20M 16M
(64ms) 50M 32M 50M 32M - - - -
50ms 50M 25M 50M 25M 20M 10M 20M 10M
(32ms) 100M 32M 100M 32M 50M 16M 50M 16M
20ms 100M 20M 100M 20M 50M 10M 50M 10M
(16ms) 200M 32M 200M 32M 100M 16M 100M 16M
10ms 200M 20M 200M 20M 100M 10M 100M 10M
5ms 200M 10M 200M 10M 100M 5M 100M 5M
2ms 200M 4M 200M 4M 100M 2M 100M 2M
1ms 200M 2M 200M 2M 100M M 100M M
500us 200M M 200M M 100M 500k 100M 500k
200us 200M 400k 200M 400k 100M 200k 100M 200k
100us 200M 200k 200M 200k 100M 100k 100M 100k
50us 200M 100k 200M 100k 100M 50k 200M 100k
20us 200M 40k 500M 100k 100M 20k 500M 100k
10us 200M 20k 1G 100k 100M 10k 1G 100k
5us 200M 10k 2G 100k 100M 5k 2G 100k
2us 200M 4k 5G 100k 100M 2k 5G 100k
1us 200M 2k 10G 100k 100M 1k 10G 100k
500ns 200M 1k 20G 100k 100M 500 20G 100k
200ns 200M 400 50G 100k 100M 200 50G 100k
100ns 200M 200 50G 50k 100M 100 50G 50k
50ns 200M 100 50G 25k 50G 25K 50G 25k
20ns 50G 10k 50G 10k 50G 10k 50G 10k
10ns 50G 5k 50G 5k 50G 5k 50G 5k
5ns 50G 2.5k 50G 2.5k 50G 2.5k 50G 2.5k
2ns 50G 1k 50G 1k 50G 1k 50G 1k

*1 When the envelope mode is ON, the maximum and minimum are displayed as pairs.

*2 For the settings enclosed by the bold lines, repetitive sampling is active.
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Appendix 2 How to Calculate the Area of a Waveform

Integ1TY
Total Area for Positive Side Only: S1+S2
| S2 |
/81 I
| |
| |
Integ2TY
Total Area for both Positive and Negative Sides: S1+S3-S2
l Ss |
/81 |
| S2 |
| |
Integ1XY
(1) Multiplc Loops (2) Non-Closed Curve
Area S= nxS N\ Area S= So
\ n:r ?\laumszog Loops 7 \\~ Area Enclosed by
a Curve Connecting
\ the Start and Stop
Start Point Start Point \\\ Points
art Point, \ .
Stop Point N Waveform Stop Point
(3) Loop Tracing a Figure-Eight (4) Spiral Loop
Area S= | So-S11 Area S= Sox2+S1
) Number of Overlaps
X 7 Varies According to
\ the Number of Loops.
Start Point .
Stop Point Stop Point
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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

Stop Point

Area S=So

2

Start Point
So
Stop Point

So

X Axis (Y=0)

Start Point

Area S=-So

X axis (Y=0)

8 X Axis (Y=0)
So Area S=-So

Start Point Stop Point

4 X Axis (Y=0)
So Area S=So

Stop Point Start Point

(2) When the Waveform Extends into the Negative Side

Start Point

N
g

1

Stop Point

X Axis (Y=0)
Area S=So-S1

(2) When Two or more Y Data Correspond to X Data

Start Point

Area S=So

Stop Point

X Axis (Y=0)

Start Point

X Axis (Y=0)
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Appendix 3

/IYOKOGAWA ASCII FILE FORMAT

$Publicinfo

FormatVersion

1.11

Model DL1600

Endian Big

DataFormat TRACE
GroupNumber 3
TraceTotalNumber 10

DataOffset 0

$Group1

TraceNumber 4

BlockNumber 1

TraceName CHA1

BlockSize 1002
VResolution 1.5625000E+00
VOffset 0.0000000E+00
VDataType I1S2

VUnit \Y
VPlusOverData 32767
VMinusOverData -32769
VlllegalData 32767
VMaxData 32766
VMinData -32768
HResolution 5.0000000E-09
HOffset -2.5000000E-06
HUnit s

Date 2001/07/25
Time 01:45:00

CH2

1002
1.5625000E+00
0.0000000E+00
IS2

v

32767

-32769

32767

32766

-32768
5.0000000E-09
-2.5000000E-06
S

2001/07/25
01:45:00

ASCII Header File Format

CH3

1002
1.5625000E+00
0.0000000E+00
IS2

A

32767

-32769

32767

32766

-32768
5.0000000E-09
-2.5000000E-06
S

2001/07/25
01:45:00

CH4

1002
1.5625000E+00
0.0000000E+00
IS2

v

32767

-32769

32767

32766

-32768
5.0000000E-09
-2.5000000E-06
S

2001/07/25
01:45:00
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Appendix 3 ASCIlI Header File Format

$Group2
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date
Time

$Privatelnfo
DisplayBlockSize
DisplayPointNo.
ModelVersion
PhaseShift

Note

2

1

MATH1

1002
6.1035156E-03
-7.7000000E+01
IS2

DB

32767

-32769

32767

32766

-32768
2.0000000E-01
0.0000000E+00
Hz

2001/07/25

01:45:00

10020

1.02

MATH2

1002
1.2207031E+00
2.0000000E+04
IS2

\'%

32767

-32769

32767

32766

-32768
5.0000000E-09
-2.5000000E-06
S

2001/07/25
01:45:00

10020

10020

10020

The same header file format is used by all YOKOGAWA measuring instruments, so it may

contain some data which is not necessary for the instrument.
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Appendix 3 ASCIl Header File Format

FormatVersion:
Model:

Endian:
DataFormat:
GroupNumber:

TraceTotalNumber:

DataOffset:

¢ $Publicinfo (Common Information)

Version No. of header file format

Model name

Endian mode (Big/Ltl)""

Storage format (Trace / Block) of binary file waveform data™
Number of the $Group

Total number of selected waveforms

Start position of binary file waveform data™

$Group1 (Group Information)

TraceNumber:
BlockNumber:
TraceName:
BlockSize:
VResolution:

VOffset:

VDataType:
VUnit:
VPlusOverData:

VMinusOverData:
VMaxData:
VMinData:
HResolution:
HOffset:

HUnit:

Date:
Time:

Number of waveforms in the group

Number of blocks in the group™

Name of each waveform

Data size of each block of waveform

Resolution coefficient of Y axis conversion equation for each
waveform™

Offset coefficient of Y axis conversion equation for each
waveform

Type of binary file waveform data for each waveform’®

Units used for Y axis of each waveform (no effect on data)
Data error occurs when binary data for a waveform exceeds this
value.

Data error occurs when binary data for a waveform is below this
value.

Maximum value of binary data for each waveform

Minimum value of binary data for each waveform

Resolution coefficient of X axis conversion equation for each
waveform™

Offset coefficient of X axis conversion equation for each
waveform

Units used for X axis for each waveform (no effect on data)
Date when waveform acquisition was completed

Time when waveform acquisition was completed

For *1 to *7, see the next page.

$Privatelnfo (Information Indigenous to Model)

ModelVersion:
MathBlockNo.:
FormMath1:
FormMath2:
DisplayBlockSize:

DisplayPointNo:

PhaseShift:

*

PhaseShift

Version No. of the model

Block No. of block to be computed

Waveform for Math1 and its contents

Waveform for Math2 and its contents

Length of the data displayed on the screen (display record
length)

Value which indicates which point of the memory is the left end
of the display record length (display offset is 1 when record
length = display record length)

Phase information (lead: —, delay: +)

Calculation of the actual display offset of the phase-shifted waveform = DisplayPointNo. —

IM 701610-01E

App-17

E xipuaddy



Appendix 3 ASCIl Header File Format

Creation of an ASCII Header File
When waveform data (Waveform) is stored on a floppy disk or a Zip disk, the following
files will be created automatically in the DL_WAVE directory.

.

Waveform data file (*.WVF)
ASCII header file (*.HDR)

The waveform data file can be recalled to the instrument using the file menu, but the
ASCII header file cannot; therefore it cannot be viewed on the instrument. However, it
can be used when you analyze the waveform using a personal computer.

*1:

*2:

*3:

*4:

*5:

*6:

*7:

Endian Mode for Storage
Big: Data for Motorola 68000 series
Ltl: Data for Intel 86 series

Binary File Storage Format
Trace: Groups into blocks, each block for a single waveform.
Block: Groups into blocks, each block for a given time interval.

Binary File Start Position
Offset from the beginning of the file

Maximum Number of Blocks per 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-byte data

X Axis Conversion Equation for Each Waveform
X axis value = HResolution x (Data No. —1) + HOffset
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Appendix 4

List of Defaults

Menu Key Soft Key Default Setting
CH1to 4

Display ON

Position 0 div

Cupling DC

Probe 10:1

Offset oV

Band Width Full

Invert OFF

Variable 50V

Linear Scale OFF

Label CH1 ...CH4
Vidiv

50V
T/div
1 ms/div

PRESET

Select All

Type CMOS (5 V)

Prove 10:1
ACQ

Record Length 10k

Mode Normal

Count Infinite

Repetitive OFF

Hi-Res Mode OFF

Time Base Int
TRIGGER SIMPLE

Source CH1

Level ov

Slope Rise

Coupling DC

HF Rejection OFF

Histeresis 7“%

Hold Off 0.08 us
HISTORY

Select Record 0

Display Mode One

Start Record 0

End Record latest

Show Map No. 1

Search Mode OFF
FILE

File ltem Set up

File Name

Auto Naming ON
COPY(MENU)

Copy to Built-in

Format Normal

Information OFF
IMAGE SAVE (MENU)

Format TIFF

Color OFF

File Name

Auto Naming ON

Menu Key Soft Key Default Setting
MEASURE
Mode OFF
Iltem Setup
Source CH1
Item OFF
Dual Area OFF
Delay Setup
Source CH1
Mode OFF
1 cycle mode OFF
Time Range 1 -5 div
Time Range 2 5div
Trace CH1
Distal 90%
Mesial 50%
Proximal 10%
High/Low Mode AUTO
CURSOR
Type OFF
MATH
M1 Display OFF
M1 Setup C1+C2
M1 Label Math1
M2 Display OFF
M2 Setup C3+C4
M2 Label Math2
DISPLAY
Format Quad
Interpolation Sin
Graticule Grid
Mapping Auto
Translucent OFF
Scale Value OFF
Trace Label OFF
Accumulate OFF
ZOOM
Mode Main
POSITON
Position 50%
DELAY
Delay 0S
GO/NO-GO
Mode OFF
SEARCH
Type Edge
Z1 Mag x2
Z position 0 div
ACTION
Buzzer OFF
Save to File OFF
Hard Copy OFF
Image Save OFF
ACQ Count Infinite
Send Malil OFF
Mail Count 100

IM 701610-01E

App-19

E xipuaddy



Appendix 5 Assignment of Keys on the USB
Keyboard

104 Keyboard (US)
When Pressed with the Control Key When the Soft Keyboard Is Displayed Other
Key +Shift Operation +Shift Operation +Shift Operation
a ACQ menu Same as left a A
b MATH menu Same as left b B
c 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 IMAGE SAVE execution Same as left i |
i PRESET menu Same as left i J
k k K
1 1 L
m MEASURE menu Same as left m M
n n N
o [ o)
p POSITION menu Same as left p P
q CLEARTRACE Same as left q Q
r 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
\ \' Vv
w SIMPLE menu Same as left w w
X X X
y y Y
z ZOOM menu Same as left z z
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
Esc 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 HELP / ?
Caps Lock Caps Lock Same as left
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Appendix 5 Assignment of Keys on 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
Fa4 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 COPY Same as left
Scroll Lock IMAGE SAVE Same as left
Pause SNAPSHOT Same as left
Insert Insert mode Same as left
Home Increment V/Div Same as left Increment V/Div Same as left
Page Up Increment T/Div Same as left Increment T/Div Same as left
Delete Delete Same as left
End Decrement V/Div Same as left Decrement V/Div Same as left
Page Down Decrement T/Div Same as left Decrement 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 Jogshuttle down Same as left Select Soft key6 Same as left Jogshuttle down Same as left
4 Jogshuttle up Same as left Select Soft key6 Same as left Jogshuttle 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 Decrement V/Div 1 Decrement V/Div
2 CH2 menu Jogshuttle down 2 Jogshuttle down
3 CH3 menu Decrement T/Div 3 Decrement 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 Increment V/Div 7 Increment V/Div
8 Jogshuttle up 8 Jogshuttle up
9 Increment T/Div 9 Increment T/Div
0 0 Insert mode
DELETE
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Appendix 5 Assignment of Keys on the USB Keyboard

109 Keyboard (Japanese)

When Pressed with the Control Key When the Soft Keyboard Is Displayed Other
Key +Shift Operation +Shift Operation +Shift Operation
a ACQ menu Same as left a A
b MATH menu Same as left b B
c 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 IMAGE SAVE execution Same as left i 1
i PRESET menu Same as left i J
k k K
| 1 L
m MEASURE menu Same as left m M
n n N
[ [ (o)
p POSITION menu Same as left p P
q CLEARTRACE Same as left q Q
r 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
Esc 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 }
, , <
. . >
/ MISC menu HELP / ?
Caps Lock Caps Lock Same as left
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Appendix 5 Assignment of Keys on 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 0 Same as left
F12 START/STOP Same as left Q Same as left START/STOP Same as left
Print Screen COPY Same as left
Scroll Lock IMAGE SAVE Same as left
Pause SNAPSHOT Same as left
Insert Insert mode Same as left
Home Increment V/Div Same as left Increment V/Div Same as left
Page Up Increment T/Div Same as left Increment T/Div Same as left
Delete Delete Same as left
End Decrement V/Div Same as left Decrement V/Div Same as left
PageDown | Decrement T/Div Same as left Decrement 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
\ Jogshuttle down Same as left Select Soft key6 Same as left Jogshuttle down Same as left
4 Jogshuttle up Same as left Select Soft key6 Same as left Jogshuttle up Same as left
\ SETUP menu Same as left \ |
\ \ —
Numeric key
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 Decrement V/Div 1 Decrement V/Div
2 CH2 menu Jogshuttle down 2 Jogshuttle down
3 CH3 menu Decrement T/Div 3 Decrement 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 Increment V/Div 7 Increment V/Div
8 Jogshuttle up 8 Jogshuttle up
9 Increment T/Div 9 Increment T/Div
0 0 Insert mode
DELETE prev. char DELETE
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