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FOREWORD

Thank you for purchasing this DL2100A Series digital oscilloscope.

Please read this operation manual through before operating the unit so that you will
be able to use all of its functions efficiently and correctly. A thorough understanding of its
functions and operations is essential if full justice is to be done to the unit's performance.

FD No. 10003-Q
© Copyright Dec. 1989 (YK). 1st Edition : Dec. 1989 (YK) IM 7002 -01E



OVERVIEW & FEATURES

The DL2100A Series is a digital oscilloscope whose basic performance provides two
channels with simultaneous high-speed 200M sample/s operation, 8-bit vertical resolution,
and 300MHz frequency bandwidth for repetitive waveforms.

FEATURES
1. 128kW/CH large memory
2. New trigger detection circuitry (enhanced trigger setting)
3. Abundant high-speed computing functions made possible by a 32-bit RISC
architecture signal processor.
+ There are slight differences in the functions among individual models (DL2110A to
DL2140A). Refer to the specifications in Chapter 7 for further details.
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Chapter 1. BEFORE OPERATION

This chapter describes preparations to be made
before starting the operation of this DL2100A Series
digital oscilloscope.

Anyone who has not used this unit before is
urged to read this chapter before commencing
operation.

ITEMS
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1.1 When the Instrument Arrives

When you receive the unit, check that all the accessories are accounted for, and that it
has sustained no damage.

1.1.1 Accessories .

This unit comes with accessories shown in Figure 1.1 and listed in Table 1.1. Check to
see that they are all properly included. If some are found to be missing or there is a
problem with their operation, contact your dealer or nearest Yokogawa service center. (See

back cover.)

Figure 1.1 Accessories
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Table 1.1 Accessories

Number Item Part Number Quantity Remarks

) Dry cell A 9005ED 3 UM3(SUM-3)

@ Fuse A 9189KF 1 250V 6A time-lag fuse | Specified
A 9123KF 1 250V 3A time-lag fuse } one

Q@ 10:1 voltage probe 700951 2 Refer to operating instructions

(10MQ, 1.5m) provided.
@ Instruction manual 1 Manual for this unit, communi-
cation manual, and operator guide

® Power cord A 9008WD 1 UL standard

® Power cord A 9011WD 1 VDE standard Specified one

@ Power cord A 9026WD 1 SAA standard

® Adapter A 9508KC 1 JIS standard

Note: When a printer (option) is added to the unit, a roll of printing paper will be provided as an accessory.

supplied.

1.1.2

Precautions for Operation

The following items must be complied with if correct and safe operation of this unit is
to be ensured.

(1) General Precautions

(a)

(b)

(e)

(d)

(e)

®

IM 7002 -

Keep the top of the unit free from objects.

Do not place any object containing water on top of the unit. In the event that
water has seeped into the unit, disconnect it immediately from the power outlet and
contact your dealer or the nearest Service Center. Also, do not place any heavy or
large objects on the unit.

Before carrying or moving this unit

Ensure that it has been disconnected from the power outlet and that its external
connecting cables have also been disconnected.

Be careful when carrying the unit since it weighs about 20kg.

Maintenance

Do not use benzene, paint thinner or a chemically treated duster to clean the unit’s
cabinet or control panel since these parts are composed mainly of plastic materials.
Instead, use a soft cloth and gently wipe away any dirt or dust.

With stubborn dirt, soak a cloth in a diluted solution of neutral detergent, wring it
out and clean. Then take up any remaining moisture with a dry cloth.

Static electricity
Do not bring any object charged with static electricity near the signal connectors.

Insecticide sprays

Do not spray the cabinet or control panel with insecticides or other such volatile
substances. Do not allow rubber or vinyl products to remain in contact with them
for long periods.

After use
Ensure that the power switch is set to the OFF position.

01E




(g)
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Long-term suspension of use
Keep the unit disconnected from the power outlet.
Remove the internal batteries if the unit is to be stored for a prolonged period.

(h) Avoid shocks to input connectors and probe

If a shock is sustained by the input connectors or other such parts, it may be
converted into electrical noise and observed as such. Be sure not to administer any
shocks while the unit is operating.

(2) Safety Precautions

(a)

(b)

(c)

(d)

(e)

Do not touch the inside parts.

Do not remove the unit's upper cabinet. Inside are high-voltage areas and any
contact with these parts is not only dangerous but could cause malfunction.

Contact your dealer or nearest service center for all servicing and adjustments.

In case of malfunction

It is dangerous to continue using the unit if it emits smoke, abnormal noises or
odors or otherwise shows any symptoms of malfunction. Disconnect it immediately
from the power outlet and discontinue its use. Contact your dealer or nearest
service center.

Fan

A fan is mounted at the rear of the unit to reduce the internal temperature rise.

Take care not to obstruct the fan.

If the fan has stopped due to malfunction, the “fan stopped” warning message will
appear on the CRT. When this happens, immediately disconnect the unit from the
power outlet and contact your dealer or nearest service center.

Grounding
To ensure safety, ground the unit before use. The low sides of the input connectors
on the front panel have the same potential as the cabinet.

Power cord

Avoid placing heavy objects on the power cord and allowing it to touch any heating
device. If the cord is damaged, contact your dealer. The part number of the power
cord should be specified. (See page 1-2.)

When disconnecting the power cord plug from a power outlet, do not tug at the cord
but take a firm hold of the plug instead and pull.

(3) Installation Location
Avoid installing this unit in the following locations.

(a)

(b)

Poor ventilation

Ventilation openings are provided in the cabinet to prevent the temperature inside
the unit from rising too high. Do not install the unit where it will be poorly
ventilated. '

Exposure to direct sunlight or near heaters

The cabinet and internals will be adversely affected if the unit is exposed to direct
sunlight or installed near a heater.

Choose a location where the temperature changes minimally and where it is as
close to 23°C as possible.
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(c) Excessive soot, steam, moisture, dust, corrosive gases, etc.
Soot, steam, moisture, dust, corrosive gasses, etc. will adversely affect the unit.
Avoid locations where they are present.

(d) Near electromagnetic fields
Use of this unit near strong electromagnetic fields may cause distortion in the CRT
display. Do not bring magnets or any other device that generates magnetic fields
near this unit.

(e) Mechanical vibration
Installing this unit in a location susceptible to a great deal of mechanical vibration
will adversely affect the mechanical parts of the unit. It may also prevent the
printer (option) from recording properly. Select a location characterized by minimal
mechanical vibration.

(f) Unstable surfaces
Choose a flat, stable surface to install this unit. Using the unit at an angle or on
an unstable surface will adversely affect the recording results. If the unit falls from
a height or is dropped, it will be damaged.
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1.2 Preparations

1.2.1 Battery Installation and Replacement
The batteries are installed under the panel at the rear of the main unit.

@ Pull the knob at the top of the battery cover and remove the cover.

@ Insert three dry cells (SUM-3) and ensure that their polarities are aligned properly.

@ Return the battery cover and lock it into place by pushing in the knob.
When the battery voltage falls below the rating, “Battery failure” will appear on the
CRT when the power is turned ON, and “NO” will be indicated for “Battery” on the
overview screen. (See page 3-155.)
When replacing the batteries, leave the power switch ON.
If the power switch is OFF, the unit will be initialized. (See page 3-177.)

Knob Rear panel of unit

e |

Battery cover

Dry cells

Figure 1.2 Installing the Batteries
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1.2.2 Connection with Power Supply
Once the installation location has been determined, connect the accessory power cord to
the power connector on the rear panel of the unit as shown in the figure below.

Rear panel of unit

/ CAUTION
Power cord

An improper power voltage will
damage the instrument. Be sure to use
s cmmsvopici iiigicioesn Slawlal S (g aimeygescaans
ol aUulLe VUlLdEU WWAILILLLL Lie \'Ulbi.lgu
range printed near the instrument
power connector.

Power connector

Figure 1.3 Connection with Power Supply

Note: Before connecting the cord to the power connector, make sure that the power switch
on the main unit has been set to OFF.

OPERATORS SAFETY

A grounding conductor in the power cord is provided to protect the operator from
electric shock.

The power cord must be piugged into a properiy wired receptacie before connections
are made to the input or output terminals.
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1.2.3 Turning the Power Switch ON and OFF

The power switch is located at the bottom left of the front panel, as shown in the
figure below. Pressing it firmly once turns power ON, and pressing it again turns power
OFF.

Once the power has been turned ON, waveforms will appear on the screen, provided
that the unit is functioning properly.

Power switch

Figure 1.4 Power Switch

If power to the unit is interrupted, the panel setup parameters immediately before the
power failure will be retained in the main unit memory by the battery back-up function.
When the power is subsequently restored, measurement will commence under the same
panel setup parameters as were immediately before the power failur;ﬁ{.ﬂlf you wish to set

parameters from the initialized state (see page 3-177), press the > key followed by

INITIAL
the T key.
Note: The unit is shipped from the factory in the initialized status.

IM 7002 -01E
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Chapter 2. COMPONENT NAMES AND
CRT DISPLAYS
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2.1 Component Names and Functions

2.1.1 Front Panel

(Main unit top)

(Main unit (19 @
(DL 21a0A mmmm“_| I \ i

,.»-:‘::CTC%NC_A_J@

X
EE =1
=
AF TRY

X

Cl‘ﬂ fﬂ.} .BIS PLA!

TiME  TRIGGER €0 CURSOR MEMCARD  MORF

TATE AEADY  MEMOTE
(=3

grminiz

S

ciear oM
LOCAL MENU

S

S

Figure 2.1 Front Panel Components
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@® Menu keys
CH1
CH2
CH3/4
DISPLAY
MATH

MEASURE
TIME
TRIGGER
ACQ

CURSOR

MEM CARD
MORE

@ Rotary knobs

Channel 1 setup parameters (volt/div., offset, coupling, ete.)

Channel 2 setup parameters (volt/div., offset, coupling, etc.)
Channels 3 and 4 setup parameters

Display format (including scroll and window settings)

Computation operations between channels, digital filtering and other
waveform analysis items

Waveform parameter item settings

Time axis settings (time/div., position, etc.)

Simple trigger (level trigger) settings

Record length, averaging, accumulate display and sequential store
settings

Cursor control

IC card control

Expanded functions

® Enhanced trigger set settings

¢ Communications (GP-1B, RS-232C (option)) settings

® Auto sequence, pattern search and compare mode settings

® Brightness adjustment, date and time settings

Rotary knobs are used for the settings listed below. Settings go into effect when the
LED’s on the left of the knobs and keys light.

Rotary knob 1 (upper) : Volt/div(CH1, CH2), Time/div, Trigger level, ¢ Zoom,

> Scroll, ¢» Marker 1, $ CURSOR1, 4> CURSORI, ete.

Rotary knob 2 (lower) :  Offset (CH1, CH2), Position (TIME), Trigger delay, T Zoom,

@ Function keys
AUTO SETUP
START/STOP

INITIAL

CLEAR TRACE :

LOCAL

CLEAR MENU :

OPTION

IM 7002 -01E

3 Scroll, ¢ Marker 2, I CURSOR2, ¢» CURSOR2, etc.

Automatically sets the instrument for optimum.

Controls the starting and stopping of the measurement operations.
(While the data is being acquired, the green START LED lamp will
be ON, and will go out when acquisition stops.)

Sets all the settings to the initialized status. (Refer to page 3-177
for details of this status.) This initialize key is activated by pressing
the E} key (SHIFT LED lights) and the % key.

Clears the waveform display.

Switches from the GP-IB remote mode to the local mode. In the
local mode, the green remote LED goes OFF.

Clears the menu to leave only the waveform display. The menu
reappears when the menu key is pressed.

Selects optional functions (not used at present).



COPY :  Enables hard copies to be made simply.

Note: A hard copy cannot be made while data is being acquired.

Press the

START
ST0F  key once to stop acquisition and then press

COPY
the () key. While making a hard copy, you cannot change

settings, acquire waveforms or perform computational

operations.

Numeric entry keypad :

Entry key (ENTRY)

Shift key (SHIFT)

Soft keys

Power switch (POWER) :

IC card slots (A, B)

Used for the trigger delay, time-axis scrolling and other
settings which can be directly entered as numeric values
or which involve user-defined computational expressions or
constants. The letter keys can also be used by pressing
the shift key.

Values input through the numeric or letter keys are
registered by pressing the entry key. When the entry key
is pressed, the shift key is released.

Pressing the shift key shifts the blue letters on the keys
into effect; pressing it again cancels the shift.

These select the soft key menu items indicated above the
soft keys. The items associated with the soft keys change
depending on which menu key is pressed.

Select the corresponding keys.

Power ON/OFF switch

The IC cards are inserted into these slots for use. The
upper slot corresponds to drive A and the lower slot to

drive B.

CAL signal output connector : This normally outputs a 1kHz, 0 to 4V square

Select keys

wave. It is used for probe adjustments.
To change the output waveform, use CALIBRATOR
in the (% menu.

Used to select items from the menu area.
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@ CH1, CH2 input connectors :

Lamps light next to the connectors
selected for measurement.

CH1 and CH2 each have two input connectors
(IMQ and 50Q). The selection as to which is to
be used for measurement is made using the (=
or (:)menu key. The LED lamp on the left side

FW 22pF lm 22pF

S0
| — _J L owz—

of the connector corresponding to the selected
input comes ON, indicating that the signal
supplied through that connector can be measured.

@ CH3, CH4 input connectors :

@ 9-inch CRT

@ TRIG READY lamp
REMOTE lamp
STARTISTOP lamp

@® Built-in printer (option)
(Top part of main unit)
® D key

(Top part of main unit)

IM 7002 -01E

The frequency bands of the 1IMQ and 50Q connec-
tors are DC to 200MHz (when the accessory 10:1
probe is used.) and DC to 300MHz, respectively.

These are trigger input connectors, with signal input

impedances which can be switched between 1MQ and
CH3/4 .

50Q by means of the () menu key, which selects

the type of connector.

This CRT has a resolution of 800Xx576 dots. The
waveform display area has 500X500 dots. Messages
are displayed outside this area.

Lights to indicate that the unit is in the trigger
ready status.

Lights to indicate that the unit is in the GP-IB
remote mode.

Lights to inidcate that data is being acquired.

A hard copy of the CRT screen can be obtained by
pressing the front panel (% key.

Can be used to feed roll paper.



2.1.2 Rear Panel

BRI — | oz acsmaan
e ® .
S €['Jd
. |
| i —

|
Fi

T 1 S

Note:  For 200V power system, line voltage is shown as 180—250V AC 48—63Hz 500VA MAX 3ATL FUSE.
e A A A A L N N e .

Figure 2.2 Rear Panel Components (for 100V power system)

@ EXT TIME BASE (External reference sine wave input connector)
Supplying a reference sine wave signal is supplied to this connector using an external
reference signal generator enables sampling according to the frequency of that signal.
The input impedance is 50Q.
Input frequency : 1MHz to 100MHz
Input level : 0 to 4dBm (0dBm is approximately 0.2236Vrms.)

@ ARM OUT connector

The logic level at this connector is set high when the A/D converter begins to operate
and low when the unit is in the trigger ready status. Since with a post-trigger (positive
delay) setting, the operation of the A/ D converter and establishment of the trigger-
ready status are almost simultaneous, the high state duration is the minimum of
200ns.

With a pre-trigger (negative delay) setting, the unit is set to the trigger ready status
when all the data has been acquired into the pre-trigger part of the memory record
length, so the pulse width varies with the pre-trigger delay time (but minimum width

is 200ns.)
Record length

\

-
-

7,

v
Pre-trigger data length
The unit goes to trigger ready status when this data has all been acquired.

Trigger point

IM 7002 -01E
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The output is a TTL level. An output section circuit diagram is shown below.

+5V

74ALS 33
470 Q

\ ") ARM OUT connector

Figure 2.3 ARM OUT Circuit Diagram

@ Dry cells for panel setup parameter information backup
Three SUM-3D dry cells are used. New cells will back up the panel setup parameters
for aboul one year.

@ Fan cover
The fan is used to ventilate the unit. Ensure that its cover is not blocked or obstructed.

® RS-232C connector (option)
25-pin connector for RS-232C (EIA RS-232C standard) interface connections.

® GP-IB connector
24-pin connector for GP-IB (IEEE Standard 488-1978) interface.

@ Grounding terminal
Grounding terminal for cabinet. When the unit is to be grounded for safety, make sure
that the ground is of good quality. If the unit is to share a common ground with other
equipment, consideration must be given to counter noise traveling along the ground
wiring. (The low side of the front panel input connectors has the same potential as the
cabinet.)

® Power connector
Connect the accessory power cord to this connector.

© Power fuse
Use a 250V 6A rated time lag fuse (Yokogawa Part No.A9189KF) or 250V 3A rated
time lag fuse (YOKOGAWA Part No. 9123KF) for 100V or 200V power system

respectively.
@ DIP switch for adjusting printer contrast

Use this DIP switch to adjust the contrast of the printer. Normally, adjustment is not
needed. See page 5-5 for details.

IM 7002 -01E



2.2 CRT Display
2.2.1 CRT Display

— Displays the time axis and data
lengths of windows 1 and 2.

Indicates window 1

— Menu display (This changes as the
menu and soft keys are operated.)

— Displays sampling mode (normal,
roll or repetitive) and sampling
rate

e Select keys
The

and

items from the menu displays; the

keys can be
within those items.

contents will change when
other menu keys are
pressed).

keys select the setup
and
used to select values

— Displays the offset voltage and data length. * Can be selected using the select
voltage ranges for channels 1 and keys.
< Can be set with rotary knob 2.
Appears during lengthy computation
and display operations. Can be set with rotary knob 1. ——
TTrigaer ©CHL/2 aMENM1  AMEN? U
Gt i s aMENZ  CH1 Volt/div)
2808mU/div  EH1 W1 T :
CH2 8.95 U gaany
508mU/div s Dmee et e A S e e
W1 2ps/div
] Length 1k
Wz 2ps/div |
Lefioth Tk | 5o s i i et s st
Sampling
=] Normal
SeMsps
— CH] —A.ﬁif;@ﬂl_!
-4.0-ps 15.96
Coupling | Window Probe | =
ULeSUQ G |
N J
L "
Selected menu key Soft key menus: —
indicated here. These correspond to the Leue]%(zlm
soft keys below (the menu

Delay

The (ﬁand C;”)select keys are used to

select items from the menus.
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2.2.2 Window and Trigger Point Displays

1)

(2)

3)

.

Total record length

]
|-
Size of window 1

1lriaaer OLH1/2  &sNEM] ANENRZ
CH1 a.008 U : - I :
208mU/div  MEMT :
CH2 .95 U 3
SeeamU/div . [ S S,
W1 2us/div : :
Length 1k
W2 2us/div
Lenath 1k
Sampling
Normal
S@Msps

-0.78ps ) ; ; S, G

al -6.74us

148. Ak 7
all a.4680 U

Display -18.88U
Mode

Zdom i Scroll ‘

1
1
1
R 1
I
1
H
[

<—— Size of window 2 ——p:

Windows

The positions and sizes of windows 1 and 2 are displayed in the top and bottom
frames of the waveform display area. (See page 3-4.)

The 1 Symbol

1 indicates the trigger point position. The position appears in the top frame where
the total record length is indicated and in the waveform. Exactly where the trigger
point is in the total record length can be ascertained by the T symbol which appears
in the top frame. In the above figure, it is at approximately the 2% position (though
this is varied by changing the trigger delay value).

The A, A and s Symbols

When the CH1, CH2, MEM1 and MEM2 (MEM1 and MEM2 are data loaded from the
IC cards) data is displayed, their respective record lengths may differ. Assuming that
the record length in the waveform display area represents the longest waveform, the
relationships between the different record lengths are indicated using the {F (CH1,
CH2), A (MEM1) and A (MEM2) symbols.

Examples: (1) CH1, CH2 record lengths: 64kW MEMI1 data length: 32kW

MEM2 data length: 16kW

| A 5
(2) CIi1, CH2 record lengths: 8kW MEMI1, MEM2 data lengths: 16kW

l it
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2.2.3 Status Display Screen

Pressing the same menu key twice in succession causes the status display screen to

appear. This screen shows the triggering conditions and record lengths currently in use.

=
\-_.'3\

®

~
TTrigaer SCHL/2  aNENLD aNMENZ
CH1 8.0 U E— ; :
208mU/div [(H1 WP ; T : ; Py
CH2 8.95 U |[l.08068U0 : i ; : :
S588mU/div ' S :
W1 2us/div | s e e
Length 1k
uz ZREAAT Lo commnn Hovmmmon o
anith D STt BRI S
Sampling
Normal
S6Msps
|
-1.80880 ; : (F
-4.84ps ¢ : : ; 15.96up
Trigger [Type :Simpl Source:CHI] IRecord Lengtﬂ
ode ‘Auto Level :207] CH1/2:8k
oint: [__:dge ‘Rise]
\_ J

Trigger type

Trigger mode
Trigger point

Trigger source :

Trigger level
Trigger edge

Record length

b oo b b o

Indicates the type of trigger used (simple, combination, multi-gate,
glitch or IPD trigger).

Indicates the current trigger mode (auto, normal, {ree or single).
Indicates the position of the trigger point in the record length
(point 202 in the example).

Indicates the trigger source (CH1, CH2, CH3 or CH4). (CH1 in the
example.)

Indicates the trigger level as a percentage of the range.

Indicates the trigger edge (rise, fall or both).

Indicates the record length. (8k in the example)

Note: Source, level and edge are not displayed for trigger types other than simple

trigger.
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2.2.4 CRT Brightness Levels
This section explains the CRT brightness levels.
Note: The brightness of the whole screen can be changed. (See page 3-154.)

(1) Waveform Brightness Levels
The brightness of the waveforms changes in accordance with the operating mode.
There are three levels of brightness as shown in Table 2.2.1.

Table 2.2.1 Waveform Brightness

Brightness Level Brightness Type of Waveform Display
1 Dim Usual waveform display
2 Normal Selected waveform »
Waveform areas where windows 1 and 2 overlap
3 Bright Areas where windows 1 and 2 overlap for

selected waveform.

* The “selected waveform” is that waveform which is selected from among the waveforms
displayed when a certain process is to be performed.

Example:

During waveform parameter measurements the areas where windows overlap is not
displayed at higher brightness. The brightness usage during waveform parameter measure-
ment is shown in Table 2.2.2.

When CH1 W1 is selected by the cursor.

Table 2.2.2 Brightness During Waveform Parameter Display

Brightness Level Brightness Type of Waveform Display
2 Normal Target waveform in waveform parameter
measurement
3 Bright Area of waveform parameter measurement

Note: When the printer (option) is used, brightness levels 1 and 2 will be identical; level

3 will come out darker.
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(2) Character Display

2-11

Characters are displayed with two brightness levels: either they maintain the same
brightness at all times or they change their brightness when selected (menu section).

Table 2.2.3 Character Screen Brightness Levels

Brightness Level

Brightness

Type of Waveform Display

Dim

® Items which cannot be selected
Menu
arzz ® Background of menu item selected

® Background of soft key menu selected

MNormal

® Values of menu items not selected
Menu
area

® Values set for items which cannot be

selected

® Waveform display area frame
® Grid
e f, ‘f_}, A and A makes displayed at bottom of

upper waveform display area frame.

Bright

® Values continuously displayed at left top of CRT

ACQ
® Cursor values, measurement values, () key

parameters (averaging times, sequential store count

number, etc.)

® Trigger conditions for status display screen

® Soft key menus currently selectable
Menu .
area ® Menu item values currently selectable

Note: Brightness levels 2 and 3 are printed by the printer (option). Level 1 is not printed.
Level 3 will appear darker than level 2. Table 2.2.4 shows the contrast for the
waveforms and character printer output.

Table 2.2.4 CRT Screen Brightness Levels and Printer Contrast

Printer Contrast Type of Waveform Display
Dark Waveform brightness level 3, character brightness level 3
Light Waveform brightness level 1, waveform brightness level 2,
character brightness level 2
No printing Character brightness level 1
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2.3 Hierarchical Structure of Menus

This section describes the hierarchical structure of the menus for each menu key. We
suggest that you use this information as an index to Chapter 3, which details the unit’s
operations.

How to Read the Hierarchical Menu Structures

Indicates that these are parameters set by rotary knobs 1 and 2.

/ Menu key

CH1

Volt / div

Menu Items

Offset
Menu selections for items
selected by the soft keys

—t
Coupli
[ MO | DCaMQ)/AC(1MQ) /DC (50Q)/GND
—
3 Window
Soft key menu item | E — | O/ WL/ W1 & W2/ W2
— P&oﬂe —| (Coupling)
(At IMQ) 1:1/10:1/100:1
(AL 5000 1:1/10:1/20:1/25:1/50:1
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CH2

(See
(See
Coupling DC(1MQ)/AC(1IMQ) /DC(50Q)/GND ........ (See
E]
Window O/ WIL/WLE&EWZ2/WZ . titiiiininnannns (See
Probe (Coup]ing}
- (At IMQ) 1:1/10:17100:1 oevreeneennnnnnns (See
(At 50Q) 1:1/10:1/20:1/25:1/50:1
VOTE 7 IV i it eeererarsrnnnanns (See
L - e T s (See
Coupling _ DC(IMQ)/AC(IMQ) /DC(B0Q)/GND ........ (See
G
Window ON /WIL/WL&W2IWE oo, (See
1
Probe  _____ (Coupling)
1
(At IMQ) 1:1710:1/10051 veneeneaneanenns (See

(At 508) 1:1/10:1/20:1/25:1/50:1

page 3-6.)

page 3-7.)

page 3-2))

page 3-4.)

page 3-3.)

page 3-6.)

page 3-17.)

page 3-2))

page 3-4.)

page 3-3.)
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CH3i4 CH3
T R Input IMQ £ 02V/IMQ £ 2V/50Q £2V .......... (See page 3-12))
1 (NOTE : Equivalent to “Coupling” and “Volt/div” for CH1/2.)
CH3
———  Window —  O/WI/W1&W2/W2 ... ...ocovvvunnnnnnnn.. (See page 3-11.)
e |
CH3
== Probe = (Input)
D (At IMQ) 1:1/10:1/100:1 .. .ovvennnne... (See page 3-10.)
(At 50Q) 1:1/10:1/20:1/25:1/50:1
CH4
e e Input IMQ £ 0.2V/IMQ £2V/50Q +2V .......... (See page 3-12.)
D (NOTE : Equivalent to “Coupling” and “Volt/div” for CH1/2.)
CH4
———  Window —  Off/fW1/W1&W2/W2 ........ccoiiiiininn.. (See page 3-11.)
CH4
~ Probe Uniput]
|- (At IMQ) 1:1/10:1/100:1 ..oovvneennn.... (See page 3-10.)

(At 509) 1:1/10:1/20:1/25:1/50:1

TIME
Time / div _]: W1 (NOTE:Windows 1, 2 move together.)

1 R e R e e (See page 3-14.)

Position —l: W1 (NOTE:indows 1, 2 move together.)

WO s (See page 3-18.)
——— T"Ease Internal /External .......civiiiiivevevvnsons (See page 3-17.)
—_— E ' OMPOIT oo vmmima wie o i 6 50 s 5 O (See page 3-14.)
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ACQ

TRIGGER

Record
Length —1k/2k/4k/8k/16k/32k/*64k/*128k ....... {See page 3-20.)
Average
d T e A R R R R (See page 3-21,)
/Linear — Count — 2/4/8/16/32/64/128/256
/Exp — Count — 2/4/8/16/32/64/128/256
Accumulate
R € & 1 (See page 3-24.)

Sequential
m el 1 L | e e e e R g S (See page 3-27.)
/On Hold Off Time
Count—-2/4/8/16/%*32/* 64
+ Not selectable in DL2110A.
DAY oo S e e R s (See page 3-36.)
- Source ——  (H1 ~ Level CHI ........i.. (See page 3-35.)
CH1 Hysteresis — 1% /5%
..................... (See page 3-38.)
/CH2 7] ~ Level CH2 ........... (See page 3-35.)
CH2 Hysteresis — 1% /5%
..................... (See page 3-38.)
/CH3 ] (See page 3-35.)
P X CH3/4 Hysteresis — 1% /5%
..................... (See page 3-38.)
= Level CH4 ...ivvwenin (See page 3-35.)
CH3/4 Hysteresis — 1% /5%
..................... (See page 3-38.)
Edmge == Rise/PalllBoth: ssccicmussanammmimmnns (See page 3-34.)
Mode — proa/Auto! Normal/Single «ouesesvursnssrnnass (See page 3-33.)
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DISPLAY

Mode

— T
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Grid

Inter-
polation

-

- < .¢ loom ____

Mode — Single/Dual /X-Y ... ...covvvniinnnnn.. (See page 3-41.)
A XN mode] e R T e ernrerermee (See page 3-42))
X Trace —CH1-W1/ CH1-W2/ CH2 W1/ CH2-W2

/CH3-W1/ CH3-W2/ CH4-W1/ CH4 W2

/ PRGM1-W1/PRGM1-W2/PRGM2-W1/ PRGM2.-W2

{ MEM1-W1/ MEMI1-W2/ MEM2-W1/ MEM2.W2

Grid - On/Off ..o, (See page 3-43.)
Trace Name o+ 4.0 | SO ———— (See page 3-44.)
Scale — On/Off oo, (See page 3 -45.)
Inter- — (for Single, Dual) Dot/ Line/Sine

polatign 0 Lailciesmaaesnen (See page 3-46.)
(in X-Y mode)Dot/Line  (See page 3-42.)

Decimation = ONIOFF aoieccammeris (See page 3-48.)
<4 Zoom (Window) ... (See page 3-49.)
¢ Zoom (Selected Trace) ........ (See page 3-51.)

Trace — CH1-W1/ CH1-W2/ CH2-W1/ CH2 -W2

/CH3-W1/ CH3-W2/ CH4-W1/ CH4 - W2
{ PRGM1-W1/PRGMI1-W2/PRGM2-W1/ PRGM2-W2
{ MEM1-W1/ MEM1-W2/ MEM2-W1/ MEM2.-W2

<4 Scroll (Window) .............. (See page 3-52.)
_ ¢ Seroll (Selected Trace) ........ (See page 3-53.)
Trace - CH1-W1/ CH1-W2/ CH2-W1/ CHZ -W2

/CH3-W1/ CH3-W2/ CH4-W1/ CH4 W2
/ PRGM1-WI1/PRGM1-W2/PRGM2-W1/ PRGM2-W2
/{ MEM1-W1/ MEMI1.-W2/ MEM2-W1/ MEM2.W2



DISPLAY

Window _ CHI
— CH2
— CH3
— CH4
— PRGM1
— PRGM2
— MEMI1
— MEM2
Se q‘iuae]n t- Display
cd Block
L Display
Trace
Marker 1
(Zoom)

Ooff/1/1&2/2
Off/1/1&2/2
Oofff1/1&2/2
Off/1/1&2/2
off/1/1&2/2
Off/1/1&2/2
Off/1/1&2/2
Off/1/1&2/2

All

/Manual

Each

Al

— CH1-W1/
/ CH2-W1/
[/ CH3-W1/
/ CH4 -W1/

- Block No.
(See page 3-55.)

CH1-W2
CH2 -W2
CH3 - W2
CH4 -W2

/ PRGM1-W1 /PRGM1 - W2

/ PRGM2-W1 /PRGM2-W2
{ MEM1-W1/ MEMI1-W2
{ MEM2-W1 / MEM2.W2

CH1-W1/
/{CH2-W1/
[/ CH3-W1/
/ CH4-W1/

(See page 3-55.)

CH1 - W2
CHZ - W2
CH3 - W2
CH4 - W2

/ PRGM1 - W1 /PRGM1 - W2
{ PRGM2-W1 /PRGM2-W2
/{ MEM1 -W1/ MEM1-W2

/ MEM2.-W1 / MEM2-W2
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CURSOR
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D - Marker

/ Horiz

/ Vert

Trace 1 — CH1-W1/
{ CH3-W1/

{ PRGM1-W1/PRGM1 . -W2/PRGM2- W1/
/ MEM1-W1/ MEMI1-W2/ MEM2-W1/

Trace 2 _ cH1.W1/
(Marker / CH3-W1/

only)  pRGM1-W1/PRGMI-W2/PRGMZ- W1/
/ MEM1-W1/ MEM1.-W2/ MEM2-W1/

Linkage

D — Off/On

<Return>
Marker 1

<Return>

[ Marker2

<Return>

C1w

<Return>

DWZ

(See page 3-57.)

(See page 3-63.)

(See page 3-65.)

CH2-W2 .... (See page 3-57,
CH4-W2
PRGM2-W2

63, 65.)

MEM2-W2

CH2-W2
CH4-W2
PRGM2 - W2
MEM2-W2

{See page 3-57, 63, 65.)

......................... (See page 3-61.)

s ... (See page 3-61.)

......................... (See page 3-62.)

................ (See page 3-62.)



MATH

Prgml
Terml
Prgmi

Operator

2-19

—— CH1/CH2/MEM1/MEM2 «.ovvooeeoeonnnn, 2\

+/— 121+ /INVERSE/ABS ..iccviiviniiisvins

+/—/*/+[INVERSE/ABS ......cccvvvnnvnnnn

CH1/CH2/MEMI/MEM2 .........ccvvvvvnnnn.

CII1/CHZ/MEML/MEM2 ........ccvvvnvnnnnn

(See page
3-68, 70.)

CH1/CHZ/MEMI/MEM2 .......cciiiniiinnnn )
[ User Define — On / Off ...ooovvvniinnnnnn. (See page 3-T1.)
o

— CONST1
— CONST 2
—— CONST 3
— CONST 4
— CONST5
—— CONST 6

—— PRGM 1 = *#*k*kktkskkrskk4* (selected with soft key.)
CH1/CH2/MEM1/MEM2/(/)

+/—1/*/11, |ABS(/SQR(/
EXP(/LOG(/INT(/IINT(/DIF(/DDIF(/
FLTR1(/FLTR2(/HIST(/HLBRT(/PH(/
CONST1/CONST2/CONST3/CONST4/CONST5/
CONSTS6

—— PRGM 2 = ##k*tktkdksrtrsd* (selected with soft key.)
CH1/CH2/PRGM1/MEM1/MEM2/(/)
+/—1*/11,/ ABS(/SQR(/
EXP(/LOG(/INT(/IINT (/DIF (/DDIF (/

FLTR1 (/FLTR2 (/HIST (/HLBRT (/PH (/
CONST1/CONST2/CONST3/CONST4/CONSTS/
CONST6

+ Cannot be selected in DL2110A, DL2130A.
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H e R - -
MA FLTR1 _ — " Low Pass Cut off

(See page 3-75.)

— FLTR2 ——
-

Sharp ___

-

L HP e

—— Auto/Manual

— Scaling E] D
— PRGM1 —— Low
— High
“— PRGM2 —— Low
— High
— HIST Division — [% I%I % I% iﬂi.l.l ..... (See page 3-76.)
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MEASURE Distal

/Proximal

T Cursor

Trace

LV Item

L T Item __

/Manual

First Point q—p ......... (See page 3-86.)

Last Point <€

Bl Tracel - CH1-W1/ CH1-W2/ CH2-W1/ CH2-W2
/ PRGM1-W1/PRGM1-W2/PRGM2-W1/ PRGM2-W2
/ MEM1-W1/ MEMI1-W2/ MEM2-W1/ MEM2-W2

Trace2 - CH1-W1/ CH1-W2/ CH2-W1/ CHZ-W2
— (Delay) /PRGMI1:-W1/PRGM1-W2/PRGM2:-W1/ PRGM2.-W2
/ MEM1-W1/ MEMI1-W2/ MEM2.W1/ MEM2.W2

—— P-P - On/fON i, (See page 3-86.)
—— Max - On / Off
—— Min - On / Off
—— Rms - On/ Off
L“ Avg - On / Off
— Integl - On / Off
—— Integ2 -— On / Off

Rise - On /08 o (See page 3 - 86.)
T Fall - On / Off
—— Freq - On / Off
—— Period - On / Off
— +Width - On/Off
—— —Width - On / Off
—— Delay - On / Off
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MEASURE T Cursor
——T—— (Delay) (See page 3-86.)
Ixt,-gm 1117120 S S 8 1 By G 51 | o (See page 3-90.)

Integ2 — On / Off
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MEM CARD
=T Directory DEVE = A B oemssesenimiees i i (See page 3-93.)
o
L)
o Directory Scroll
Mod b) ': £ g
— L__el Lo e Source Data — CH1 CH2 PRGM1 PRGM2
=1 -
............ (See page 3-95.)
— First
| Length - K. 2K 4K 8K 16K
32K 64K 128K
=t | e ] |
— Save File Drive — lﬁl [B:
— File Name
L Comment

Load - MEM1 — Source CH —

CH1/2 CH3/4
1l

(See page 3-98.)

—— Load - MEM2 — Source CH — CH1/2 CH3/4
1 -
............... (See page 3-98.)
— Copy Destination File Drive — _A B
File Name (See page 3-100.)
—— Protect — On Off .......... ...+ (See page 3-101.)
=" Balete’ = cassemsmason (See page 3-102.)
— Foramat .. iieiiane. (See page 3-103.)
—— <Exec>
s |
Panel — Save Save File Drive — piiey 2
— i~ _ - |
File Name (See page 3-104.)
Comment
- Eﬂd ........ .... (See page 3-105.)
p— . " A B
| Copy Destination File Drive — D D
—1
File Name (See page 3-106.)
| Protect n Off
Delete
| o N 7 (75 e i (See page
3-106.)
Format
<Ezxec>
=
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MORE Combi
T (See page 3-108.)
Trigger
Conditi
| Condition A Trig
/ B Trig
/A->B
/ B(n) Number
/A—=B(n) Number
Mode

= L1 Auto / Normal / Single

Level
== CH1

Level
= CH4
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A Trig

~ 1= Parallel Pattern CH1 - H/L/X
Pattern CH2 - H/L/X
Pattern CH3 - H/L/X
Pattern CH4 - H/L/X
Mode —  Enter/Exit/Both
/Serial Pattern —  EEEREREF
Clock CH — CH1/CH2/CH3/CH4
Data CH — CH1/CH2/CH3/CH4
Clock — Rise/Fall
B Trig Pattern CH1 - H/L/X
- Pattern CH2 - H/L/X
Pattern CH3 - H/L/X
Pattern CH4 ~- H/L/X
Mode — Enter/Exit
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MORE
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-
Multi

Gate

Conditio

Mode
1

Level
CH1

Level
CH3

Level
CH4

"___ A Pattern —/——

— B Pattern ———

-  Number

— Auto / Normal / Single

CH1 -
CH2 -
CH3 -
CH4 -
CH1 -
CH2 -
CH3 =
CH4 -

Level CH1

Level CH4

(See page 3-120.)

H/L/X
H/L/X
H/L/X
H/L/X
H/L/X
H/L/X
H/L/X
H/L/X

+ Cannot be selected in DL2110A, DL2120A.



(Multi Gate)

| Source

| Gated __

| Gatel ____ Mode

| Gate2 _

— CH1/CH2

— Pass/Bypass/Off
(LY}

[

Upper /Lower

= - - - Upper

Distance

Distance Distance

=

fode — Pass/Bypass/Off

s |

| Upper/Lower

- - - Upper

vy

Gate 4

— Geiet

| Distance Distance
Mode
Upper/Lower
Lower
Distance Distance
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MORE "

(See page 3-127.)

. C"'[‘:d%i"" —— A Pattern ——— CH1 - H/L/X
— CH2 - H/L/X
—— CH3 - H/L/X
— CH4 “ H/L/X
— B Pattern ——— CH1 = H/L/X
—— CH2 - H/L/X
—— CH3 - H/L/X
—— CH4 - H/L/X

— IPD Value — 5ns/10ns / 20ns

Mode

— | - Auto / Normal / Single

Level
CH1

Level
CH2

Level
| CH3

Level
s Cli4 P

Level CH4

CH3/4 Hysteresis — 1% /5%

* Cannot be selected in DL2110A, DL2120A.
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MORE
) (See page 3-131.)
1 Colrfi_fion — B Pattern CH1 - H/L/X
CH2 - H/L/X
CH3 - H/L/X
CH4 - H/L/X

— IPD Value — 5ns/10ns / 20ns

Mode
— [ — Auto / Normal / Single

Level
CH1

- -

Level
CH2

— m —|: { : Level CH2

Level

CH3

-
-

Level
CH4

-
-

CH3/4 Hysteresis — 1% /5%

+ Cannot be selected in DL2110A, DL2120A.
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MORE Autoseq _ Mode

= BEREEERIOP «avvinannvsmoses e (See page 3-135.)

— Action
Hard Copy — Off

/Auto

/Manual <Exec>
—|:

<%5>

— Action
Save Data — Off
/ Auto

/ Manual <Exec>
_I:
<Skip>
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MORE

Search

2-31

—<rHinpd> (See page 3-145.)
| S:Areal Source Area Same Source — CH1 /CH2
Attribute / CH3/ CH4
{PRGM1/
PRGM2
/ MEM1 /
MEM2
/ Each Source— CHI1 /CH2
{ CH3 [/ CH4
/PRGM1/
PRGM2
/ MEM1 /
MEM2
L— Window —— WI1/W2
Mode
— — Pass/Bypass/Off
[ Ressini
Move
<>
Upper/
| Lower
- Lower Side ¢
Left/Right 2
b - Left Side <
\ | I
ki _ RightSide <>
! S
| S-Area2
| S-Aread
| S-Aread
_ S-Areab (S-Area2 to S- Area8 same as for S- Areal)
| S-Area6
| S-AreaT
L S-Area8
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MORE Compare _ Execute — On/Off . .cciviviinnivmniniinsnian. (See page 3-135.)
I
| C-Areal — Source Area Same Source — CH1 /CH2
Attribute / CH3 /CH4
/PRGM1/
PRGM2
/ Each Source— CI1 /CH2
{ CH3 / CH4
/PRGM1/
PRGM2
Upper/ _
—  Lower _ Upper Side ¢
_ Lower Side ¢
~ p ' J C
Left/Right - - a8
o D = : e 1de H
" RightSide <

S-Area2
S-Area3d
S-Aread

S- Areab
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MORE

M

isc

DaE“‘“’ Date — YY-MM-DD ............ (See page 3-153.)
'I'ime‘-—l }fH -MM-SS
CRT Intensity 1
= = CRT Intensity (See page 3-154.)
T
| Set Comm
o GP-IB Address \
Comm Port — GPIB / RS§-232C
GPIB Mode — Addressable/Talk Only
Output Terminater — CR/LF/CR+LF
Data Out
<Exec>
. =
RS- 232C L
Format & " 75/150/300/
Baud Rate — I~ 600/1200/
~  2400/4800/
STV 9600 (See
GP-IB/
RS-232C
manual.)
TXD RXD
0 No No
/1 XON XON
/2 XON DTR
/3 XON RTS
/4 CTS DTR
/5 CTS RTS
/6 DSR DTR
V&1 DSR RTS
RS-232C
Handshake___ D P S )
=] 0 8 No 1
/1 7 Even 1
/2 7 Odd 1
/3 7 No 2
- % — On/Off i (See page 3-154.)
Overview

(See page 3-155.)
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MORE

Calibrator ___ Frequency
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=1

— External Device '_‘|:

On / Off

— Printer Half Tone _D

Think-J

HP-GL

et

(See page 3-156.)

| Width
-
|— Switch — SW1/SW2/5W3
— F1 Output — On / Off
Self
Test
y On / OfT
PRITESU —— Date&Time — [ [  -ooeoveeees (See page 3-158.)
On / Off !
—— Comment m D

I —I } Setup of comments

Plot Size [{:—f]f L
A5 Upper/ A5 Lower
e il
Pen Speed Normal / Slow

On / Off

Trace Color 1D """]:I D

Pen Selection

Auto

1

Manual _

Grid [
cH1 []
cHz []
CH3 [
cH4 []
PRGM1 [_]
PRGM 2 []
MEM1 []
MEM2 []




Chapter 3 Item-1
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Chapter 3. OPERATION
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This chapter gives detailed descriptions of the
DL2100A digital oscilloscope operating procedures.
We suggest that you read this chapter carefully in
order to exploit to the fullest the functions of the
instrument.

ITEMS
Chapter 3. OPERATION
3.1 Voltage Axis Operation (1) {CH:' ; & ......................... 3-1
3.1.1 Coupling Setap (Coupling) . vemsmmmmmmmmmmsymmee s sesmwans 3-2
3.1.2  Matching Oscilloscope and Probe (Probe) .................... 3-3
3:1.3 Input Waveform Display (Window) ..............cccovvvnn... 3-4
3.1.4  Vertical Axis Sensitivity Setting (Volt/div) .................. 3-6
3.1.5  Offset Voltage Addition (Offset) ..............cccoviiiniion... 3-7
3.2 Voltage Axis OPeration (2) (o) ...ovovrnineneeeeerenaeiennn, 3-9
3.21  Probe Matching for CH3 and CH4 Inputs (Probe) ............ 3-10
3.22 CH3 or CH4 Display (Window) ..........ccoviiiiiiniinneennnn. 3-11
3.2.3  Vertical Axis Sensitivity Setting (Input) ................. ..., 3-12
3.3 Time Axis Operation &hi_g‘) ........................................ 3-13
3:3:1 Time Axis Settings (Time/div) .......c.iiiiiiiiiiiiiiiiinn, 3-14
3.3.2 To Use an External Time Base (Time Base) ................. 3-17
3.3.3 Time Axis Position Setting (Position) ................c.ccouvt.. 3-18
3.4 Data Acquisition &) ............................................ 3-19
3.41  Determining the Length of Waveform Data to be Acquired
(Record Length) ... ..o iiiiiiii i 3-20
3.4.2 Averaging (AVerage) ..o smssiaovs o s iniiays e v 3-21
3.4.3  Waveform Overwrite (Accumulate) .......................... 3-24
3.4.4  Partitioning the Memory for Use (Sequential Store) .......... 3-27
3.5 Simple Trigger Setup ]&GER ....................................... 3-31
3.5.1  Trigger Source Selection for Simple Trigger (Source) ......... 3-32
3.5.2  Trigger Mode Selection for Simple Trigger (Mode) ........... 3-33
3.5.3  Simple Trigger Slope Selection (Edge) .............ccoevnnn.. 3-34
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‘-Soft key menu

e

NOTES

¥ The following explains how to read this operation section.

{Operations are described here.

3-2

3.1.1 Coupling Setup (Coupling)

The coupling is set up according to the probe used and the signals to/be observed.

[Soft key operations]

D Do D

VeAa L _11__1
e e

Uinidow
| ui |

Mok

@
@

|Deseription]

@ Press the &5 key or (% key

according to which channel is to be
set up.

Use the soft key to select ‘ﬂ x
Use the or keys lo select
DC (IMQ), AC (1M, DC (508) or
GND in the coupling menu. (The
LED lamp at the left of the input
selected on the coupling menu
comes ON. (See page 2-4.)

[Menu]
G Uolt/div -Menu items
are shown
AT Uifser here.
TAT ToueTTng
ourting a4 The selected
s menu item is
CHEGIE ) _
T displayed with
(L brighter
background.

and the ‘Scroll’ to 0.00div.

Note: When the CHI1 or CHZ2 coupling is changed, the CH1 or CH2 zoom is set to “+1"

The selected

—— MEMO

I. DC(IMQ)

INPUT

1M0 s
Vertl

o—= "’

chruitry

as shown on the

The MEMO area states restrictions and detailed descriptions for

signal input impedance is 1MQ with respect
|~ to ground, and the [requency characteristic is

is DC to 200MHz (—3dB point) when the
standard accessory probe is used.

The coupling is set up according to the probe used and the signals to be observed.

All the frequency components of the input Attenuation
signal are coupled lo the vertical axis. The

right. Frequency bandwidth

to the vertical

0de
-3dpf--------" N
'
1

—
200MHz
Figure 3.1.1 Input frequency
Freguency Charncieristic
for DC (1MQ) Coupling

Attenuation

value is
displayed
brighter,

individual items.

r— LEGEND

S

-

% The keys are indicated by the symbols shown below.

Menu keys, function keys

Soft keys

Select keys

Rotary knobs

(number indicates rotary knob number; upper
knob is 1 and lower knob is 2.)

!
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3.1 Voltage Axis Operation (1) &, &

The procedure for voltage axis operations is as follows:

et - Start voltage axis
=2 o operations
y

Y

_ Select coupling See page 3-2.
i | DC(1MQ),AC(1MQ),
DC(509),GND
¥
Probe Set up probe See page 3-3.
Probe
L JF
N 3 Set vertical axis range See page 3 - 6.
5, & Volt/div
P
N Ll r *
2] - Set offset voltage See page 3-7.
A & Offset
N

[

C End of operations )

— /\ Note

During AC coupling, input signals of less than 1Hz are not attenuated to 1/10 at
the oscilloscope’s input terminals, even if measurement is performed with a 10MQ 10:1
probe. Therefore, make sure that signal components of less than 1Hz do not exceed
250V (DC + AC peak) of the maximum input voltage at the end of the probe.

A signal component of less than 1Hz is not attenuated to 1/10 at
the oscilloscope's input terminals, even a 10: 1 probe is used.

9 MQ

I >
]
1MQ

-
-

Probe side

-

Oscilloscope side

During AC coupling
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3.1.1 Coupling Setup (Coupling)

The coupling is set up according to the probe used and the signals to be observed.

[Soft key operations]

@ (%) or

[Description]

Press the & key or &} key

[Menu]

CH1  Uolt/div

D
according to which channel is to be
CourTing | Window Probe set up. CHT Offset
[ TR BT rEr @ Use the soft key to select C%q . [inemein(y
v R A e
’ !

° e

GND in the coupling menu. (The
LED lamp at the left of the input

selected on the

comes ON. (See page 2-4.)

coupling menu

Note: When the CH1 or CH2 coupling is changed, the CH1 or CH2 zoom is set to “x1”
and the ‘Seroll’ to 0.00div.

—— MEMO

1. DC(1MQ)

INPUT
1 MQ 1
T Vertical
oO— axis —
circuitry

2. AC(IMQ)

Vertical
axis —
circuitry

3. GND

Vertical

| o— axis [
circuitry

4. DC(50Q)

Vertical
axis i
circuitry

INPUT
50Q

All the frequency components of the input
signal are coupled to the vertical axis. The
signal input impedance is 1MQ with respect
to ground, and the frequency characteristic is
as shown on the right. Frequency bandwidth
is DC to 200MHz (—3dB point) when the
standard accessory probe is used.

The input signal is coupled to the vertical
axis The lower
frequency characteristics give —3dB at or
below 10Hz when a 1:1 probe is used, and
—3dB at 1Hz or below when the standard
accessory 10:1 probe is used.

through a capacitor.

The vertical axis circuit is coupled to ground,
and the ground level appears on CRT. (If the
normal trigger mode is used, triggering does
not occur and nothing appears on the CRT).
Ground is linked to the vertical axis circuit
in the TMQ path.

All the frequency components of the input
signal are terminated to ground by 50Q and
coupled to the axis circuit. The
frequency bandwidth of the input signal is 0
to 300MHz (—3dB point).

vertical

The coupling is set up according to the probe used and the signals to be observed.

Attenuation

0dB
-3dBf--------2 N
I

200MHz
Input frequency

Figure 3.1.1
Frequency Characteristic

for DC (1MQ) Coupling

Attenuation

|
I
I
I
1
T
A 200MHz
Input frequency
1:1  Probe 10Hz or below
10:1  Probe 1Hz or below

Figure 3.1.2
Frequency Characteristic
for AC (1IMQ)

Attenuation

0dB
| S

300MHz
Figure 3.1.3 Input frequency
Frequency Characteristic

with DC (509Q)
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3.1.2 Matching Oscilloscope and Probe (Probe)
Sets up the instrument for the attenuation ratio of the probe used.
Selection can be made, 1MQ input: 1:1,10:1, 100:1
50Q input : 1:1, 10:1, 20:1, 25:1, 50:1

|Soft key operations] [Description] [Menu]
CH1 CH2 CH1 i
O o or O ® Press .the :)- key or & key i\;v:‘::,:;é?r::;‘f
according to which channel is to be Ac(1mq) or GND
CoupTing [ Window | Probe set up.
l : e © Use the soft key to selectE—j CHY. Molt/diy
B @ Use the or keys to select —
| e/ the vlaue corresponding to the CHI Offset
probe. (This setting ensures that the TR
@ ¢) @ screen read-out values match the “CHI Probe
input value.) FERs Q
1024
—_—

When the coupling
is set to DC(509)

H1 Probe Q

——— MEMO

The following oscilloscope probes are available.

Voltage probes t Standard passive probes
Active probes (FET probes)

Probe Current probes

L Special probes

o Standard passive probes are connected to the 1MQ input terminal. The ‘Probe’
value in the menu is selected according to the attenuation ratio. (When
connecting the accessory probe to the 1MQ input connector, set it to 10:1.) Refer
to the accessory operation manual for details on other probes.
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3.1.3 Input Waveform Display (Window)
Waveforms can be displayed in a window by selecting W1 or W2.

[Soft key operations] [Description] [Menu]
CH1 CH2 CH1
O o or O @ Press the D key or (%) key CH1 Uolt/div
according to which channel is to be
CoupTing [ Window Probe set up.
Window | CHT Offset
@ Select [ ] with the soft key.

l

8 I

keys, select

| | 7 @ Using the (ﬁor Cv—_t)
%@ﬁ I_I the windows to display. (Selecting indou

“Window1

‘OFF’ clears that signal’'s waveform
from the display.
“W1,” “W1&W2” and “W2” denote
and Window2” and

“Window2” respectively.

L (€

cREE

MEMO

Windows

The window setup determines
where on the display the acquired
waveform data will be displayed. It
also is used to set up the size and
position of the window. Up to two
windows may be set up for each
channel.

CRT Display

I Record length I

\i

-

> @ Pasition

Er—

@ Size |

Figure 3.14 Window

Windowl and Window2 are displayed on CRT as in the figure below.

Represents record length.

A

Represents

Indicates Window1 size.

Window1. \ | «—3> l

/

Indicates by
highlighting
where the
window is

along the
record length.

Represents T
Window?2.

=~

Indicates Window?2 size.

Figure 3.1.5 Window Size and Position

IM 7002 -01E

The highlighted line at the
top of the waveform display
area indicates the size and
the position of Windowl
within the record length.

The highlighted line at the
bottom indicates the size
and position of Window2.




(1) Window Size Setting

The window size is set using ‘Zoom’.
DISPLAY
@ Press the ) key.
Zoom

@ Select [ with the soft key.

Hode Grid Int?r;_ Zoom Scroll Window [ Sequen- [ Harker 1
polation i
s w § 5 3 { (Zoom)

I | | | | | e/ | I I i B |

@ Select Trace with the ﬁand keys, and select the .
name of the window to be changed with the (ﬁ and @
keys. e ————
@ The number of data to be displayed in the window is CHL W1

determined by rotary knob 1. The setting can range from 32|
a minimum of 4 or 5 data up to a maximum of about race

twice the total data length. ( <» Zoom indicates the s e
number of points shown on the waveform display. EHz @
# A change in the Time/div value accompanies any change in CH3 42
the window size. CH4
PRGM1 12}
1]

(2) Window Position Setting /DU

The position of the window is set with Time Position or
Display Scroll. The scroll and position values are indicated in
terms of time from the trigger point to the left edge of the
window which can be moved in the record length.

o Setting with Time Position:
@ Press the % key. P05|t|on
® Move the position with rotary knob 2. Windows 1 and 2 —> VIER
will move simultaneously.
o With Display Scroll:

@D Press the (ﬁ’ key. “Scroll W1

@ Select f—iﬂi with the soft key. ' s
@ Select trace with the (;b an keys, and the W
waveform to be scrolled with the (_:)and (_":) keys. ; @
(Select W1 or W2). Irace
@ Move the window position with rotary knob 1. CH1 42 3
*  When Windows 1 and 2 overlap, the areas of overlap are CH2 [R [E
highlighted. CH3  GH PH
e NI

7 Ny

Overlapped areas

e
Figure 3.1.6 When Windows Overlap
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3.1.4 Vertical Axis Sensitivity Setting (Volt/div)

|Soft key operations] [Description] [Menu]
CHI CH2 <
D O or O @ Press the CD key or (%} key  CHI Uolt/div
according to which channel is to be @
set up. “CHI Offset
o vy @ The vertical axis sensitivity can be

Ratary knob 1

Note 1:

Note 2:

IM 7002 -01E

changed by turning rotary knob 1.
< The sensitivity ranges are:

Y IMQ input: 5mV/div to 5V /div
50Q input : 20mV/div to 1V /div
Sensitivity changes in increments of
1, 2 or 5.
Turn the knob clockwise to select
higher ranges.

When the CH1 or CH2 vertical axis sensitivity is changed, the CH1 or CH2
display settings also change as follows:

¢ Zoom value . |
¢ Seroll value ¢ 0.00div

Even though CH1 and CH2 measure the same signal in the same range,
waveform amplitude between CH1 and CH2 may vary due to input circuit
characteristics, When the waveform amplitudes between the two channels
agree, carry out constant multiplication using the User-Defined functions.
(See page 3-76.)

User Define can function with DL2120A and DL2140A.



3.1.5 Offset Voltage Addition (Offset)

[Soft key operations] [Description] [Menu]
O A o A ® Press .the (cﬁ key or = key CHL Uslizgiu
according to which channel is to be noon
set up. =
o / \ @ The offset voltage is added by = O '°c &
- - turning rotary knob 2. S—
g e Refer to the table below for the C' CourTing
offset voltage ranges. o)
: ACCE M)

Table 3.1.1 Possible Ranges of Input DC Offset Voltage

Voltage

Possible Input DC Offset Voltage Range

Range

1 MQ Input

50Q Input

5mV /div
10mV /div
20mV /div
50mV /div
100mV/ div
200mV /div
500mV /div
1 V/div
2V /div
5V /div

—50mV to +50mV
—100mV to +100mV
—200mV to +200mV
—-500mV to +500mV
—1Vito +1V
-2Vito +2V
—5Vito +5V
—10V to +10V
—20V to +20V
—-20V to +20V

—400mV to +400mV
-1Vt +1V
-2V ito +2V
—4Vito +4V
-5Vt +5V
—5Vto +5V

Note:  The ranges in the table apply when a 1:1 probe is used.
If the accessory 10:1 probe is used, the ranges will
increase 10-fold over the figures given for the 1MQ

input.

— MEMO

as the voltage axis position.

/\/\

parameter measurement is conducted.

Since the waveform position will change when the offset voltage is added, it is used

Figure 3.1.7 Offset Voltage

Since the offset voltage is supplied directly to the input signals, it can be
conveniently used when part of a waveform needs to be enlarged for observation. This
voltage does not affect the values applying when a computation operation or waveform
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Note: Offset voltage is given before A/D converter. Therefore, if the difference between
offset voltage and input signal exceeds the full scale range (10div) of A-D
converter, A-D converter outputs abnormal data.

Input signal

Offset voltage
\/

Note that in this case operation cannot be carried out precisely.
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3.2 Voltage Axis Operation (2) &

CH3 and CH4 are primarily used as trigger inputs.
The procedure for CH3 and CH4 voltage axis operations is as follows:

CH314 CH3, CH4 voltage axis
- operation start

1

o S Set up for CH3 and CH4 See page 3 - 10,
probes.
4
e I Set CH3, CHL'. \:rertical axis See page 3 - 12.
ﬂ Iil sensitivity.

( Setup complete )

Note: Do not make changes to the vertical axis sensitivity if the input voltage exceeds
250V (DC+ AC peak).

— MEMO
Although CH3 and CH4 are used as trigger input terminal, functions are provided
to place them on the display as 1-bit logic patterns showing whether they are higher or
lower than the trigger levels set.
Note that in this mode the CH1 and CH2 vertical resolutions are reduced to 7 bits.

(See Table 3.2.1.)
To observe the 1-bit pattern, set Window to ON status (W1, W1 & W2 or W2).

Table 3.2.1 CIH1, CH2 Bit Length when CH3,
Cii4 Window is ON/OFF

CH2

CH1
CH1 \/\/\ wg:(:iw wﬁgiw b L
Window Length | Length
CH3
'Y

— L ON/OFF | ON OFF 7 8
CH4 / OFF ON 8 7
Figure 3.2.1 4-channel Display OFF OFF 8 8
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3.2.1 Probe Matching for CH3 and CH4 Inputs (Probe)

Sets the attenuation ratio according to the probe used. The probe values which can be
selected are the same as those for CH1 and CH2. (See page 3-3.)

[Soft key operations] [Description] [Menu]
CcH3,
® -~ @ Press the (- key. r:;ulmg
H
cH3 cHa @ Select probe or pbe with the soft
Iprfl EI keys. — TA3 Probe
Select the values matching the
@ (,__AD (:) probes to be connected using the 10:1 JENE)
and keys. (Same 1003 1]
funciton as for the CH1 and CH2
probes.)
For 50Q
input
CH3 Probe(502)
i1
103 ] @
2631
504
— Soft keys
CH3 CH3 CH3 CH4 CHA CHa
Irput L.llndou Probe Input Windou Probe
SUQEENS 144 |
L 1L _JBegd4 1 [_1FBeZ [ 101
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3.2.2 CH3 or CH4 Display (Window)

[Soft key operations] [Description] [Menu]
CH3/4
@ =2 D Press the C% key.
CH3 cHa ;
éis - @ Select window or window with the soft
Window Window
@ keYs' H3 Window

@ Select the window(s) using the
1444
&) Cb @ (_:)and (A_;_J)keys‘ (Window selec- ®

tion is the same as for CH1 and

CH2) eres

— Soft keys
CH3 CH3 CH3 CH4 CH4 CH4
Input Window Probe ’Tnput JI.Jidou Probe ‘ ‘ J
[ {fgatipl e | -
[ 12 11k 10107

— MEMO

Turning ON the window results in 1-bit data acquisition and display.
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3.2.3 Vertical Axis Sensitivity Setting (Input)
For CH3 and CH4 there are two voltage ranges (+0.2V and +2.0V) for 1MQ inputs,
and one voltage range (£0.2V) for 50Q inputs.

[Soft key operations] [Deseription] [Menu]
@ = @ Press the (- key.
o3 o @ Select mpt or e with the soft
® W,Dut ﬁ keys. CHI Tnput
@ Set the range for the input signal -
@ Ci_‘) (i;) using the and keys. L1122 QUG
(Ranges of 0.2V and +2V apply 500 0.2y
to the 1MQ input: a range of
+0.2V range applies to the 50Q
input.)
— Soft keys
CH3 ‘ CH4 LH4 CH4 '
Poe Input Window oe | ‘ J

| e 1L 1[_1] |

Note: Any change in the CH3 or CH4 input is accompanied by a change in the

display ¥ Zoom and <« Scroll values as follows:
Table 3.3.3 Display Change
¢ Zoom <> Scroll
CHS3 *1 —3.8div
CH4 *] —4.8div
—— MEMOQO

The +0.2V and 2.0V ranges for the 1MQ system become *2V and +20V ranges,
respectively, when the accessory 10:1 probe is used. (The *2V and 20V ranges are
equivalent to 0.4V /div and 4V /div, respectively).
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3.3 Time Axis Operation &5

The procedure for time axis operations is as follows:

TIME

Time Base
vy
Y L
- -
- -
s ~
LI T
voobij
Y s
-
7’ Y

Crime axis operation start)

Y

Time base selection
internal / external

Time axis (time/div) setting

Y

See

See

3-13

page 3-17,

page 3-14.

Roll mode selectable at
500ms/div or below

Roll

A

Time axis position setting
(Position)

Time axis operations
-
completed

See

page 3-18.
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3.3.1 Time Axis Settings (Time/div)

Sets up the time axis. Although the number of displayed data samples changes along
with the time axis (see Column), here we will take as a reference the Time/div values
when 1k points are displayed.

[Soft key operations]

@

TIME

2 0N

50s/div |

Time Base
Internai

RoTl

I~ 10ns/div

| W

Time/

IM 7002 -01E

div
50s 10s 1s
1 I 1 1 I

100ms

i

[Description]

@ Press the ™ key.
@ Set the time per division by turning

rotary knob 1. The time can be
switched in steps of 1, 2 and 5 over
the range from 10ns/div to 50s/
div.

When the time axis is faster than
200ns/div, the equivalent time
sampling mode is automatically
selected.

When the time axis is slower than
500ms/div, the roll mode can be
selected. (The roll soft key menu
will be highlighted.) To select Roll
mode, use the Rﬁ" key to display
the roll mode menu and operate the
Cb and (? keys to select ON
or OFF. Figure 3.1 shows the
relationship between the equivalent
time sampling, roll and normal
modes, and the time axis. (Sam-
pling mode (normal, roll) and sam-
pling rate appear at the left center
of the screen. (See page 2-8.))

I 1 1 I | 1 l 11 l 11 I

[Menu]
Time/div
1 5410

Mp_ pmmR
osition
R et S

WO

oll

ATy

0f+]

—_—

10ms 1ms 100ps 10us 1us 100ns 10ns

Repetitive )

<

Normal *

N

|
-

I .
1Either normal or 1

jroll mode can be|
iselected in this 1
jarea. :
1 1
* Normal mode:

Figure 3.1

L
e |
rl—-n.

Normal mode* only in this area

\ i

-

]

IEquivalent
Yime
1sampling
imode only
1in this 1
'area

F o

1
I
I
I
I
1
I
1
|
I
I
I
1
I

This is the usual sampling mode. For details, see MEMO on page

3-16.

Relationship Between Time Axis and Sampling Modes when
1k Data Points are Displayed

@
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r— Column

Alternative Time Axis Setting Method

Time axis settings using TIME are done by changing the time base (changing the
sampling rate of the A/D converter). Therefore, this method cannot be used to expand
data that has once been stored. This section describes how to change the time axis by
changing the size of the window with the DISPLAY Zoom key.

Procedure:

@ — @ Press the (- key. “Zoom W1
room @ Press the Z"'?’“ soft key. bt |
@ Determine the window to be set using F7ger————
the ¢) and @ keys from the CHt W1
Q@ ﬁ C:) Trace menu. ng‘_—
EETN @ Change the window size with rotary i m m
@ -~ - knob (<> Zoom). The Time/div cHo -
i A value changes simultaneously (for - .
T example, doubling the window length [:ﬂ m
R
(the number of zoom points) will tis I m
double the Time/div). PRONMI ER  LE
The <» Zoom value indicates the PRGHZ:
number of points displayed in the MEM1 2
window. ( <€» Zoom is mainly done MEM2 R
using the zoom cursor. (See page 3 -
49.))
— Soft keys
Hode | Grid [Inter- Zoom ‘ Scroll | Window | Sequen- | Marker 1
i} polation tial (Zoom)
Siifhait mw | -t « t | TR
L1 | | e | | | | | | | |

The Time/div value can thus be changed as described above.

Note: The time axis setting is changed in steps of 1, 2 and 5. This means that the
number of points displayed when the Time/div value is moved to the next
range, is multiplied either by 2 or 1/2, or by 2.5 or 2/5 according to the above
steps of 1, 2 and 5. Therefore, both values will be displayed for the Zoom value.
Example: With 1k point display;

at 10ms/div, changing to 5ms/div results in 500 points

at 5ms/div, changing to 2ms/div results in 400 points

In both cases, the number-of-points display for Zoom is the same
‘500 (400)".
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The

(1) -
(2)

The

(1)
(2)

(3)
(4)

(5)

(6)

(7)

— MEMO
1. Real-time Sampling Mode (Normal Mode)

analog input signals are converted into

digital data and displayed on the screen. One-shot
and repetitive signals up to 80MHz (—3dB point)
can be observed (when sine interpolation is used).
2. Equivalent Time Sampling Mode (Repetitive Mode)

When the input is a repetitive signal, a single display waveform is built up from
a number of repeat waveforms. (This mode cannot be used for one-shot waveforms.)
Repetitive signals can be observed up to 300MHz (—3dB point) with the 509 input,
and up to 200MHz (—3dB point) with the 1MQ input.

Bear in mind that this mode is subject to the following restrictions :

Sequential store is not possible.

The multi-gate triggering function cannot be used. (Entering the equivalent
time sampling mode when multi-gate triggering is in use will result in
unstable operation.)

3. Roll Mode

roll mode can be used when the time axis is slow.

In this mode, the waveforms flow across the display without relation to triggering.
Bear in mind that this mode is subject to the following restrictions.

The size of the window will be 1k. Upon completion of the measurement, data
equivalent to the last 1k acquired is displayed.

Computing operations cannot be performed in the roll mode.

Only CH1 and CH2 waveforms are displayed.

Averaging, sequential storage and accumulation operations cannot be under-
taken.

Measurements cannot be conducted in the -~
(— P —

roll mode.

If the Time/div is accelerated after the
roll mode has been set ON, the mode will
be set OFF. To use the mode again you
must turn it ON again.

The time elapsing from turning roll mode
to ON until the waveform is displayed is:

48 X 1 —
Sampling frequency (Hz)

In the roll mode, the screen
Example: 20Hz sampling frequency appears like a scroll being turned.

48 X —1 = 2.4 sec
20 (Hz)

A\ A |\
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3.3.2 To Use an External Time Base (Time Base)

An external time base can be used by applying as input a sine wave of frequency from
IMHz to 100MHz. The input frequency is used as the sampling frequency of the A/D
converter. The signal level should be between 0dBm and 4dBm. Input impedance is 50Q.
The external clock signal is input to the EXT TIME BASE connector on the rear panel.

[Soft key operations] [Description] [Menu]
o TIME & Preds the :]”ME key. uplosition

@ Select “D"‘"’ e

' m
Foll ime Base

Time Base |
0F+ internal] S

Ve | | e
@ Select External with the and
o 5

keys.

—— MEMO

When an external time base is used, the time axis is displayed in terms of
number of points.
The following is an example of the display when using an external time base.

tTriaaer GLHL/2  AMEML AMENM?2

CH1 .00 U
SeamU/div

Ch2 a.8 U
SU/div

External

Marker 1

T -15@

U -1.459
50
54

Marker 2
T 1
U 1.8

Time
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3.3.3 Time Axis Position Setting (Position)

Sets the time base position.

[Soft key operations] [Description] [Menu]
() % @ Press the(% key.
@ Set the time axis position with Tinesdiv
rotary knob 2. (See page 3-5.) i
ugosltion @
VI T
w2 s
Roll
st
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3.4 Data Acquisition &

This section describes how to acquire data to memory.

Acquisition Setup Procedures

& (Start acquisition setu p)

Record
L[@“ﬁ“‘ Set record length.
See page 3-20.
See page 3-21. y See page 3-24. § See page 3-27. y
Aﬁ’ Averaging PRy Accumulate i Sequential
2 2 store
On/ Off - -
OnioH On/Off
Y Y
I ) Set accumulation Set sequential
: : count storage
Set linear set exponential |1 g3 1128 1infinite Count 2 to 64
averaging averaging time
count constant Y
2 to 256(2") 2 to 256(2") Set
HOLD OFF TIME

Y

Acquisition setup
completed

— MEMO

Averaging, accumulation and sequential storage cannot be conducted
simultaneously. This means that if one of these operations is selected while another
mode is already ON, that mode will be automatically turned OFF and the instrument
will switch to the newly selected mode. For example, if averaging is selected while the

accumulate mode is ON, that mode will be automatically turned OFF, and averaging
will start. All functions discussed here are performed simultaneously for CH1 and
CH2.
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3.4.1 Determining the Length of Waveform Data to be Acquired
(Record Length)

The record length is set by selecting the amount of memory to be used.

[Soft key operations] [Description] [Menu]
ACQ ACQ
@ @ Press the (—) key.
Record Record o
) Lef‘EE__l“' @ Select 'ﬁ‘]” with the soft keys. Record Length
Record | Auerage | Accumu- | Sequen-
Length ) _ late‘ tial
I =i
v :
e CICC1 =2
3 (_:‘) C;) @ Select the record length with the B
and (:)keys. —
The record length can be set to 1k,
2k, 4k, 8k, 16k, 32k, 64k* or 128k* .
(where “k” denotes “kilo” or 1000).
. 128k *
DL 64k *
2140A | "7 32k
2130A *+ These cannot be selected with the DL2110A model.
2120A (DL 16k
2110A 8k Note: The record lengths for CH1 and CH2 are the
4k same. When executing computing operations,
- the record length can be set up to 64k with
the DL2140A, DL2130A and DL2120A
LY oyl otk models and up to 16k with the DL2110A
model.
—— MEMO

1.

Bear in mind the following points since the record length greatly affects the trace
update speed and computation operations.

With simple repetitive waveforms, a short record length generally yields
speedy waveform update and computation operations, which simplifies
observation. (Waveforms can be adequately observed even with a 1k length.)
With complicated repetitive waveforms, select the record length according to
the waveform frequency. Increasing the record length enables repeating
waveforms with long periods to be observed easily. (Use the zoom function to
expand any portion of a waveform.)

When it comes to one-shot signals, even those of long duration can be
captured if the maximum record length is used.

With a 128k memory and 200M sample/s setting, you can capture signals of
640pus duration. (One-shot signals with an even longer duration can be
observed if the sample rate is reduced, although this will also reduce the time

resolution).
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3.4.2 Averaging (Average)

3-21

The averaging functions are used to eliminate noise (random noise affecting repetitive

waveforms) superimposed on the input signals.

There are two types of averaging:linear and exponential. During averaging the count

of the number of cycles executed is displayed at the left center of the screen.

[Soft key operations] [Description] [Menu]
ACQ ACO
@ (- @ Press the (key.
@ Select Aﬁ” with the soft key.
Aver age

Record [ Average | Accumu- | Sequen-
Length late tial

il Firear ot @

C 11 [ ]_ ==

@ Select Average from the menu
using the ﬁ or keys, and
select Linear (for linear averaging)
or Exp (for exponential averaging)
using the or keys.

Next, use the and keys

to select Count (the averaging cycle

count for linear averaging ; the time

constant for exponential averaging)

from the menu, and use the

and keys to s:?AtR the value.

cLear Pressing the 1RACE  key during
averaging clearscghe waveform

causes the operation to be repeated

0t 0h
¢ {4

_ from the start. Averaging can be
% st?g;:]gd at any time by pressing the
stor. key and then resumed by

pre:;s:mg the same key again.

—— MEMO

About linear averaging and exponential averaging:

(1) Linear Averaging
With each measurement the linearly averaged data appears on the screen.
This continues until the assigned count is reached.
The linear averaging algorithm is:

An=%-{(n—1}An_1+Zn}

Where, An: Average value (averaging waveform) on nth cycle
Zn : Measurement value on nth cycle

power of 2, and so the average is computed as:
An=%{(N-1)A,,,1+Xn}

Due to the nature of the internal processing, “n” in the  ~~~~~~~~ section is a
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(2)

(3)

Where, n—1<2™=n
Table 3.4.1 gives the signal-to-noise ratio improvement rates yielded by linear
averaging.

Tahle 3.4.1 Signal-to-Noise Improvement

Assigned Count | S/N Improvement (dB)
2 3.0
4 5.9
8 8.8
16 11.7
32 14.6
64 17.5
128 20.5
256 23.4

For linear averaging, use the Normal or Single trigger mode. (Averaging is not
possible in Free mode since there is no triggering. The same applies under free-run
conditions in Auto mode.)

In the Single mode, averaging stops when the assigned count is reached. In
Normal mode, when averaging has been performed for the assigned count, it will
be repeated again from the start. .

Exponential Averaging

The highest weighting is given to the newest data by the assigned time constant,
and the weighting is reduced exponentially and averaged for the past data in
sequence.

The exponential averaging algorithm is:

An:-—i-%—{(N—l)An_I-i-Xn}

Where, An : Average value on nth cycle

Xn : Measurement value on nth cycle

N : Time constant
Use the Normal or Single trigger mode for exponential averaging. (In Single mode,
it will stop after 65535 cycles; in Normal mode, the count display will revert to 1
but averaging continues past 65535 cycles.)

Precautions for Averaging

Averaging is effective in countering noise of an irregular nature. Since the
measurement values used in averaging are spaced out in time, this reduces the
correlation between them and enables them to be treated as virtually independent
entities. Thus averaging can also be applied to correlative noise.

However, averaging is only effective for repetitive waveforms, and signal
waveforms tend to be distorted when measurements are not completely
synchronized. To conduct averaging properly, it is necessary to supply a sync input
signal from another channel to synchronize the measurements.
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(4) Relationship between Averaging and Record Length

Averaging can be conducted up to the maximum record length (32kW for the
DL2110A, and 128kW for the DL2120A, DL2130A and DL2140A). However, when
computational operations are executing, record length restrictions applying under
those conditions reduce the length to 16kW for the DL2100A, and 32kW for the
DL2120A, DL2130A and DL2140A. (Depending on the type of computation set up
on the user-defined computation screen, it may not be possible to set the length up
to 64kW for the DL2120A and DL2140A))

(5) Waveform Parameter Display for Averaged Waveforms
For the values displayed for waveform parameters of waveforms subjected to
averaging on channels 1 and 2, the scaling values are increased by one digit over
the normal waveform scaling values.
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3.4.3 Waveform Overwrite (Accumulate)

In the accumulate mode, the oscilloscope repeatedly overwrites the waveform the
specified number of times. The number of accumulation cycles executed is displayed in the
left center of the screen. (This number is the number of times that the waveform has been
acquired since accumulate mode was turned On.)

[Soft key operations] [Description] [Menu]
ACO ACO
@ (o @ Press the (key.
Accumy.- @ Select "“ye” with the soft key.
ate I I
Record Auerage Accumu- Sequen-—
Length - __late tial
Li$4:
|~ ' I I - : Accumulate
@ (ﬁ_“) (“_;5 @ Select Accumulate from the menu @
(—:) (*_—‘? using the and keys, and o
use the and keys to turn TV
On accumulate mode. N
@ £ @ Select Count using the (ﬁ;)and . _
- ¥ e B e
(i) (:) keys, and select the waveform
count to be displayed using the
and C:) keys. (With Infinite the B
accumulatnon will continue until the
START ol
sToP s10° key is pres essed.)
Press the siop key to suspend
accumulation E any time. Press it
CLEAR again to resume operation. Pressing
TRACE LEAR .
e the 1RACE  key erase the waveform
and restarts the writing starts from
the first cycle.
—— MEMO

(1) Relationship between Accumulate Mode and Memory

The memory is used as follows in the accumulate mode.

Example: With a 1kW record length and a Count of 8: —/_

First measurement datat \g ——

> f= 1w

Second measurement [datal |data2 \E —

Third measurement !data 1 ! data2 !dataS !

Eighth measurement Idatal[data? data3 | datad | dataS dalaﬁldata?

=[S1— |

dataB \E

The data acquired on the first cycle is reblaced by the data acquired on the
ninth cycle.

data7

Ninth measurement datag | data2 I data3 |datad IdataS Idatas
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If a 1kW record length and a Count of 8 are set, only a memory area equivalent
to 8 kW is used.

The 8kW memory is divided into 8 blocks in which the waveform data is stored in
sequence with each measurement. (See figures on the previous page.) After eight
measurement cycles have been acquired to memory, the data of the ninth cycle will

replace that of the first in memory. Thus the memory always contains the data from
the last eight measurement cycles.

(2) Relationship between Record Length and Waveform Count

Table 3.4.2 shows the relationship between the record length and accumulate
waveform count.

Table 3.4.3 shows the same relationship applying during computation operations,
(The memory used for accumulation operations is the system memory used for
executing computation operations, not the acquisition memory used to acquire the
waveforms.)

Table 3.4.2 Relationship Between Record Length and Waveform Display
Count for Accumulate

Witilorsi Cous e Len% i 4 4 | 8 [ 16 | 32 | 64 | 128
8 O @) O O O O* | O* X
32 O 3 O O* O+ % % «
128 O O* | O+ % % % * 5

Infinite** O O Q O 0 o+*| o+

Table 3.4.3 Relationship Between Record Length and Waveform Display Count
for Accumulate during Computation Execution

ecord Length
Waveform Coun kW ! 2 1 8 18 32 64 128
8 O O ol o%| X% P X X
32 OF | D% % X X X X X
128 b X X X x X X X
Infinite** O O @] O O O O X
&) 3 Selectable combination
X Combination not available
* Not with model DL2110A.
L T When Infinite has been selected for the waveform count, the waveforms are

accumulated only on the bit-map memory of the waveform display, so
acquisition memory is consumed only to the extent of the data length. Due
to this, only the data last displayed remains in the memory.

IM 7002 -01E




3-26

(3) About Infinite Accumulate Count
If ¢Scroll, <> Scroll, <> Zoom or ¢Z00m operations are performed when the
accumulate setting is Infinite, those waveforms acquired up through the last preceding
cycle will not move on the screen.
Press the IRact key if you wish to clear the display.
- yuy play

(4) Waveform Update Rate During Accumulate
In accumulate mode, waveform update will slow once the waveform has been
acquired the assigned number of cycles, since replacement begins from the oldest data.

(5) Accumulate Mode and IC Cards

In order for the data acquired in the accumulate mode to be saved, loaded again
into MEM1 or MEM2 and displayed as accumulated waveforms, measurement must
proceed with the accumulate mode established and both the CH1 and CH2 accumulated
waveforms displayed. When the MEM1 or MEM2 accumulated waveforms are displayed,
only the most recent single waveform is displayed.
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3.4.4 Partitioning the Memory for Use (Sequential Store)

In the sequential store mode the acquisition memory is divided into the assigned
number of blocks, and the waveform data is saved in the next sequential block each time a
trigger is generated.

[Soft key aperations] [Description] [Menu]
AcO ACQ
@D ey ® Press the (CDkey. “Hold off Time
@ Select the display mode beforehand, EEm ©
referrlr'lg to the description of wave- —zagenisT—
fz'ogrm display methods. (See page 3 - I ®
)
Count
l Record | Average | Accumu- [ Sequen- Bl
Length late tial
sl 144 I
@

I Oy A oy B 7Y

Sequen -

@ Select E:‘f'] using the soft keys.

@ (ﬁ c;f) @ Select Count using the gﬁ;) and
o § o

keys, and set the Count using
the ﬁand @keys.
® . . ® Use rotary knob 2 to set the hold-
=, - off time to 10ms, 25ms, 50ms,
. . 75ms, 100ms, 250ms, 500ms, 750ms,
1s, 2s, 3s, 4s, bs, 6s, Ts, 8s, 9s or
10s.
® (ﬁ @ © Select Sequential from the menu
Cb (;f) using the and keys, and
set it ON using the and C;_‘)
keys. (Measurement starts auto-
ST matically whﬁr} the mode is On.)
Press the 519°  key to repeat data
acquisition Trom the start. In the
Single trigger mode the waveform
dasﬁxmis acquired once each time the
stor - key is pressed. When doing
this you should set up a trigger-
ready state (TRIG READY LED lit)
and acquireﬂ}(l;zre next data series.
When the s19¢ key is pressed more
than the specilied number of times,
only the last data will be updated.

In the sequential store mode the waveforms will not appear on the CRT while
acquisition is in progress. They are displayed as a group after data acquisition has
been performed the specified number of times.
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— Waveform Display Methods

You will use the DISPLAY and Sequential keys to display the

waveforms.
DISPLAY DISPLAY

o @ Press the (D key.
@ Select 2l using the soft keys.

1 @ Select [!mplay Trace from the menu using the ﬁ and C;_”) keys,
f and select Each/All using the (_7:) and (:) keys.
$ Each:

@ ® @

Only the waveform selected from Trace is displayed. The
block number of the block to be displayed is set with
rotary knob 1.
All :  All the waveforms from CH1 W1 to MEM2 W2 are
displayed. The block number of the blocks to be displayed
is set with rotary knob 1.
C;) @ Select Display Block from the menu with the Block No.
gﬁ:‘) and C;_u)keys.
@ Select All/Manual using the (:i‘_) and (:;) ——————
; keys.
\- All :  All the data measured in the :
§ “Display Block
2 sequential store mode is displayed. o (€]
o The waveforms for the block number
selected by rotary knob 1 (*) are M@

highlighted. frace
Manual : Only the waveforms in the block Gl te
number selected by rotary knob 1 cz o O
(*) are displayed. CHS [ im
*  As rotary knob 1 is turned the block number CHe  [R
changes, up to the specified count. When the PRGH1
data acquired in the sequential store mode is PRGH2 [EEl [E
saved onto the IC card and displayed in MEM1 MEM1
or MEM2, the block number changes within MEM?2
the range of waveform block count selected by
Display Trace.
Note:  Block number reverts to 1 whenever the Count S;;s}?lrue is changed, when

Sequential is switched from On to Off, or when the (% key is pressed.

— Soft keys
Mode | Grid |Inter- Zoom Scroll Window [ Sequen- [ Harker 1
1 polation _ (Zoom)
[ITEIES n L A

1 1 JC JC 1 C 174 [ 1
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(1) Relationship between Sequential Store and Memory

The waveform data is stored as follows in the sequential store mode.

Example: Assume a data length of 8kW and a count of 8 (with the DL2120A,
DL2130A or DL2140A model)

~€——— Acquisition memory length: 128 kW = ————

First measurement cycle data 1

|

y

>| 8 kW |=

Second measurement cycle ldata 1 ]data 2|

Third measurement cycle Idata 1 |data2

data 3’

Eighth measurement cycle |data 1|data 2

data 3

data 4

data 5|data6|data7

data 8

count.

(2) Relationship between Record Length and Store Count
Table 3.4.4 shows the relationship between the record length and sequential store

The waveform data enters 8 blocks 8kW at a time.

In Normal trigger mode the sequential acquisition of waveform
data proceeds automatically. (If the trigger mode is Auto, it
will automatically switch to Normal, but the trigger mode
setting will remain unchanged.)

Table 3.4.4 Relationship Between Record Length and Sequential Store Count

Store c‘,umnewrd Lenit‘r, 1 2 4 8 16 32 64 | 128
2 O o O O O | or| O] x
4 O O @) @) O*| O*| x %
8 ®) O @) O*| O*| x X X
16 O O O* O* % % % «
32 O O* O % N, > x ”
64 Os1 D% X X X X X x

(O : Selectable combination

X : Combination not available

An asterisk () denotes that the combination is not selectable for the model DL2110A.
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Table 3.4.5 Relationship Between Record Length and Sequential
Store Count during Computation Operations

Store Count tesend Le"ﬁt\; 1 | 2| 4| 8 | 16|32 64
2 O | O | O | O |O| O x
4 O @) Q | O*] O*| x X
8 olo oo ] x| x| x
16 O O* | O* % % " %
32 Oo*| O | x X X X X
64 O* | x X X X X X

O : Selectable combination
X : Combination not available

An asterisk (*) denotes that the combination is not selectable for the model DL2110A.

(3) Sequential Store and IC Card

In order to save the data acquired in the sequential store mode onto an IC card,
and then reload it into MEM1 or MEM2 for display as a sequential store waveform,
you must first perform the measurements with sequential store mode set On and
display the CH1 and CH2 sequential store waveforms.

— MEMO 2

Hold-off Time Setting
When data is stored block by block, the hold-off time serves to set a specific time

(called the “hold-off” time) between blocks during which data is not acquired even if a

trigger should occur during that time. The A/D converter starts operating after the set

time. Since the lrigger ready state is established when all the waveform data is in the

acquisition memory pretrigger area, data is acquired only when triggering occurs in the

trigger ready state.

Example: The figure below is a “time table” for the case of a record length of 1kW,
sample speed of 100kS/s and hold-off time of 10ms (trigger delay value of
0s).

P 10ms 20ms

B e
Acquire Hold-off
1kW data time

Hold-off
time

Hold-off
time

Acquire
1kW data

Acquire
1kW data

T
J
I
I
I
I
|

I
L Trigger ready states

|
1

Trigger signaIsJ]_ _J-L J-L _r]_ _ﬂ_ _ﬂ_ _rL _ﬂ_. _ﬂ_

W

Triggers not accepted
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3.5 Simple Trigger Setup &5

The following describes the procedure for simple trigger setup.

TRIGGER : R
) Simple trigger setup start

y

Senic Select trigger source See page 3 - 32.
CH1, CH2, CH3, CH4

Y

o Select trigger mode See page 3 - 33.
Auto, Normal, Single, Free

Y

Edge Select trigger slope See page 3-34.
Rise, Fall, Both

vy \

= 3 Set trigger level See page 3-35.

s : I \ ~
gy Y
i s Set trigger delay See page 3 - 36.
s % | . Y
Y
i Select trigger hysteresis See page 3 - 38.
1%, 5%

/

( Setup complete )

* “Simple trigger” is a level trigger function identical to the trigger of a conventional
oscilloscope.
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3.5.1 Trigger Source Selection for Simple Trigger (Source)
Select the source for the trigger signal.

[Soft key operations] [Description] [Menu]
TRIGGER i
D == @ Press the 29 key. Level CHIC1Mg)
ok

Select f2F using the soft keys.

Source | Edge ‘ nges @ Select Source from the menu using Tatay
the &;) and @keys
: L eskesgmaiiuc)

W Select the trigger source using the i
I I I I @ and @ keys. The source

ource
® (;ﬁ;\, @ can be selected from CH1 through @
CHY
CH3J
CHd|

(i) (:) CHA4.

Hysteresis

% B
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3.5.2 Trigger Mode Selection for Simple Trigger (Mode)

|Soft key operations] [Description] [Menu]

TRIGGER

@ e @ Press the E%‘Gi‘ff key. Level CHI(1Mg)
© Select = using the soft keys. -

Source Edge | Tode = © Select the trigger mode (Free, Auto,

[ o DO Normal, Single) using the Ci‘_) and

keys.
A

—— MEMO

Trigger Mode
(1) Free

The waveforms are acquired and displayed at all times regardless of the trigger
signal. This means that the oscilloscope is always in the free-running state.

(2) Auto

If the trigger signal occurs within a fixed time (called the “time-out” time), the
waveforms are displayed in synchronization with the trigger signal, and after the time-
out time (50 to 100ms) they are acquired and displayed automatically. Since it is not
possible in the Auto mode to observe waveforms which have a period in excess of the
time-out time, they should be measured in the Normal mode.

(3) Normal
Waveforms are acquired and displayed only if a trigger signal is present. Nothing
is displayed if there is no trigger signal.

(4) Single

As in the Normal mode, waveforms are acquired and displayed only if a trigger
signal is present. However, the trigger signal is accep%&ﬁﬂonly once.

The waveforms remain on dissglna)’ until the (%Cf) key is pressed. To resume
acquisition and display, press the 3122 key and reset the trigger ready status. (In the
trigger ready state the TRIG READY lamp lights.)

Measurement starts automatically when you return the instrument from the

Single mode to the Normal mode.
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3.5.3 Simple Trigger Slope Selection (Edge)

[Soft key operations] [Description] [Menu]
TRIGGER
® () @ Press the (3 key. Level CHI(1M2)
o
Source ‘ Edge ‘ Fode .
iH]
@ Select =3 using the soft key.
1 E=4 ] -
@ Select Rise, Fall or Both as the
® Y e e
trigger slope using the and
keys.
pa
Trigger point Rise Trigger point Fall Both (rise and fall)
— MEMO

Rise, Fall and Both are available as trigger slope settings. In Both, triggering
occurs on both rising and falling edges. This comes in handy for observing one-shot
waveforms if it is unclear whether Rise or Fall should be selected for the trigger slope.
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3.5.4 Simple Trigger Level Setting (Level)

The trigger level is set for the signal source selected as the trigger source.

[Soft key operations] [Description] [Menu]
@ g%‘ @ Press the (-5 key. Leue&%ﬁ(lho)
® @ Set the level with rotary knob 1.

The setting range for the trigger
level is *5div. (See Tables 3.5.1
and 3.5.2) The trigger level
resolution is 0.1div.
Table 3.5.1 Trigger Level Setting Range When Table 3.5.2 Trigger Level Settm
1:1 Probe is Used for CH1 and CII2 1:1 Probe is Used for CH3 and CH4
Voltage Range | Setting Range of Trigger Level Voltage Range | Setting Range of Trigger Level
*5SmV/div —-25mV to +25mV 0.2V —-100mV to +100mV
* 10mV /div —-50mV to +50mV *+9V -1V to +1V
20mV /div —=100mVto +100mV
50mV/div —~250mVto +250mV
100mV /div —-500mVto +500mV
200mV /div -1V to +1V
500mV /div —2.5V to +2.5V
1V /div -5V to +5V
+ 2V /div —10V to +10V
+ 5V /div —25V to +25V
+ applies only when 1MQ input is used.
— MEMO

The trigger level remains unchanged as a rule even when the voltage range is
changed. However, if the set level has exceeded the range which can be set for the
corresponding voltage range when the voltage range is changed, the level will be
automatically reset to the value closest to the level which can be set.

Example: 3V trigger level setting in 1V /div range

Trigger Level Setting Range for 1V/div Range

-5V == 3 GV
[ | 3V |
| | £ |
Change to OV Present trigger level
100mV /div

* Possible Setting Range for Trigger Level for 100mV/div Range

-500mV = > 500mV -«— 3V

| A
Trigger level is automatically set to 500mV.
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3.5.5 Trigger Delay Setting (Delay)

The trigger delay for the record length is set in this section.

[Soft key operations] [Description] [Menu]
TRIGGER
) (s @ Press the (—3 key.
ot Level CHI1(1HQ)
. ’ | e
@ d @ Set the delay with rotary knob 2. ETSSURORY
-\ /~ A time setting is used for the delay.  0e'a @
e A value can be entered directly Lo S 2. Syuuc]
using the numeric keypad when Edge
Delay is set from the menu using
the and @ keys (See page 3 Fal il
- 180). B0 thi
— MEMO 1

Trigger Delay
The trigger delay determines where the record starting point is positioned relative
to the trigger point.
Setting Example 1: Trigger delay setting with a 1MS/s sampling rate and 1kW
record lenglh
To apply the trigger at a position 20% along the record length :

Start of record

_ 1pSx 1k =1ms o
Y 100%
Pre-trigger section — > i Post-trigger section (Acquisition memory)
120% of record |
!length ]

| A Trigger point
Trigger delay value: - 200ps

The trigger delay is set to —200ps, as shown in the figure above.

The acquisition memory stores both 200us of the waveform prior to the trigger
point (pre-trigger) and 800ps of the waveform after the trigger point (post-trigger).
Setting Example 2: If the trigger delay is set to 4+200ps with a 1MS/s sampling

rate and 1kW record length, 1ms of data starting from 200ps
after the trigger point is stored in the memory, as shown in the
figure below.

§ Start of record
+200ps Tusx 1k = 1ms

1

{3 -
E - |
I

I

I

Y

Post-trigger section (Acquisition memory)

pay
Trigger point
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Setting Example 3: The selectable range for the trigger delay extends to —100% of
the data length for the pre-trigger and to 16X 10° Data samples
for the post-trigger. The figures below show the delays when the
pre-trigger and post-trigger have been set to the maximum.

Maximum Pre-trigger

‘r Start of record

Pre-trigger section (Acquisition memory)

4> Trigger point
'
]
]

o Fr——-

Trigger delay = - (record length x sampling period (5))

Maximum Post-trigger
‘r— Start of record

Trigger point Post-trigger section (Acquisition memory)

S

0

Trigger delay = 16 x 105 x sampling period (5)

—— MEMO 2

© Relationship between Trigger Point and Time
Since the trigger point is determined by where it is set relative to the record
length, this means that even if the time/div changes, the position within the record
length will remain unchanged, although the trigger delay value will change.
Example: If the trigger delay is —4ms with 2ms/div, it will be set to —2ms if the
time/div is changed to 1ms/div.
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3.5.6 Simple Trigger Hysteresis Setting (Hysteresis)
Trigger hysteresis is a function used when unwanted triggering is occurring on signal
edge reversals when measuring repetitive signals having high noise levels.

[Soft key operations] [Desecription] [Menu]
TRIGGER Level CHIC1Mo)
® — @ Press the (—3 key. [ /
@ Select Scuﬁ using the soft key.
T Fdoe flode @ Select Hysteresis using the Cﬂ;}

ER | B Ruto: | and C;ﬁ keys. (Set the hysteresis
in the channel selected by Source.)

F/f@/ﬁ L l 1 I Select the 1% or 5% hysteresis
(;f_“) value using the ( b an keys.
&) (‘::_5 These values are relative to voltage

(: (*_—;-_‘) range full scale (10div).

Hysteresis

— MEMO
When repetitive signals having high noise levels are measured, the noise will
make it difficult to achieve synchronization between the trigger level and waveform,

causing jitter,

Hysteresis is selected in cases like this.

Trigger hysteresis does not generate a trigger signal unless the waveform crosses
the entire band set for hysteresis.

With a Rise Setting for the Edge

Trigger a /\ /,\ /_\ + HyStEI’ESiS Trigger ....................... /\ ...... 4 Hysteres;s

......................................... ;
level / T ywidth  level 7 ¥ width
I
I
I

No trigger
signal generated

Trigger signal generated
With a Fall Setting for the Edge

Hysteresis Hysteresis
width //\ width
Trigger (.\ + Trigge_r_’ b S c. | A
level s todunii dovel o TR NI .. Y
% \/ .
' ]
1 I
‘ |

Trigger signal generated
Trigger signal generated
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DISPLAY
)

3.6 Display Setup

DISPLAY

The ) key is used for the setup related to the waveform display.

Menu keys
Continued on next page
5 ¥ | >
oft keys mode Grid lnte%'letlon Hi onom{expand!reduce)
Y
e I e s =& S
|

Select keys,
rotary 4’
knobs

}
O,
Y e e e J

(See page 3- 45.}|

(See page 3-44.) (Bee page 3 <48, | I
iRne: (Voltage axis
Single ON Dot < (Time axis direction) 4 direction)
ol
S8 PO .
I ] . .
i * .- e
(1) Dual Off Line Expand Expand
zZ
NN
/—\/_ \/;\
ANV
(2) X-Y Sine Reduce
z
1 4
(See page 3-41, 42.) (See page 3-43.) (See page 3-46.) (See page 3-49.)
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From previous page

-

I
HI saoil (Waveform movement)

Y
@
l

4 (Time axis direction) I

(Voltage axis
direction)

o &
1

|

Right side —

1 Above

NP

[ W\

Left side «

| Below

A~

Window (Waveform selection)

<

- CHI1 ﬁ @

W1, W2, W1&2, Off

- CH2 ¢) (:)

W1, W2, Wi1&2, Off

- CII3 ¢) (:j

W1, W2, W1&2, Off

'CH; i) @

Wi, W2, Wi1&2, Off

- PRGM l¢‘_‘) (:b

W1, W2, Wi1&2, Off

B PRGMz(:) @

Wi1,W2,W1&2, Off

- MEM1 ¢) @

W1, W2, Wi1&2, Off

[N

(See page 3-52.)

IM 7002-01E

(See page 3-53.)

- MEM2 Cﬁ (:j

W1, W2, W1&2, Off
(See page 3-54.)

Seguential

=&
|

I

Marker1

@
;

Manual Marker movement
- —-

~ VY

All (See page 3-55.)

e

(For details, refer to the
sequential store function.)

(See page 3-55.)



3.6.1 Screen Divisio

f'\/‘\/'\

n and Display (Dual)

NGNS

LT

|Soft key operations]

@

DISPLAY

Mode

JLL

[Description]

DISPLAY

@ Press the C D key.

ode
@ Select the [~ using the soft key.

[Menu]

Hode

e (ﬁ(_’:_") @ Select the menu mode to Dual
using the (i? and ("_:_L)keys. (H1
CHZ
PRGN
FRGM2
NMEM1
MENZ
— Soft keys
Hode Grid |Inter- Zoom Scroll Window | Sequen- [ HMarker 1
l ‘ - polation 5 % ‘ % 3 ‘ (Zoom) J

Ve |

| |

*+ In the Dual display mode window 1 appears above and window 2 below,

— MEMO

Window 2

¥

VY,

Windows 1 and 2 appear as shown below when the screen is split.

Window 1
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3.6.2 X-Y Mode Display (X-Y Mode)

N O

[Soft key operations] [Description] [Menu]
DISPLAY
@ | G @ Press the % key.
@ Mode @ Select Edje using the soft key.
- ® Select X-Y from the Mode menu %
@ Cb @ using the and (:)keys —
@ ﬁ (’:;f) @ Select X Trace from the menu with bR,
ﬁ (,__v__:) the ﬁand C;)keys, and select
the waveform which will serve fro X Irace
the X-axis. (The waveform in the CH1 U2
window which is On serves for the CH2 [H [E ®
Y-axis.) PRGH1 R [E
PRGM2 (R [E
MEM1 [R [E
MEMZ2 (R [E
Selections possible in
X-Y mode.
— Soft keys
Hode Grid [Inter- Zoom Scroll Window | Sequen- | Marker 1
polation (Zoom)
l ] Line} “ 1 1 “ 1 \ J
Ve | | | | | | | | | 1
—— MEMO
The X-Y mode is subject to the following restrictions:
(1) The positions of the windows cannot be changed. (To change these positions, first
exit from the X-Y mode.)
{2) There is no sine interpolation.
(3) The roll mode cannot be used.
(4) The only MEASURE operations possible in the X-Y mode only are Integ 1 and 2.
(For details, refer to the MEASURE section.)
(5) When setting PRGM1 or PRGM2 to X Trace, first turn the window of PRGM1 and
PRGM2 to On (by selecting W1, W1&W2, W2).
(6) The search and compare functions cannot be used.
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3.6.3 Grid On/Off (Grid)

[Soft key operations] [Description] [Menu]
@® (] @ Press the % key. i
© l% @ Select =5 using the soft key.
@ Select Grid from the menu using TGrid
€ ﬁ) C;-l) the and keys, and set it (€)
(i‘—) (:) On or Off using the and 0%1)
keys,. Trace Name
il
cale
-
0Ff
— Soft keys
l Grid ng?-z;ion Zoom \ Scroll ‘ Window Sequ%?;! H(arz;g:n)l J
= 3 o

L | ZeA |

o I O I
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3.6.4 Waveform Label Display (Trace Name)

Clll | | |

c12
S T
[Soft key operations] [Description] [Menu]
DISFLAY DISPLA
@ @D Press the d key.
) Grid @ Select E‘ﬁ using the soft key. |
1 @ Select Trace Name from the menu AL
@ ﬁ C;—u) using the (ﬁ C;f) keys, and
(7—:—‘) ¢) set it to On using theﬁ and (:j
keys. Trace Ra me
R )
cale
s
04]
— Soft keys
Hode Grid [Inter- | Zoom ‘ Scroll } Window ‘ Sequen- [ Marker 1
_ _ polation | tial | (Zeom)
i o1 s o1 | Y

I N 7=V i i I b

— MEMO
The window, program and memory waveform names are displayed. The display is
abbreviated, as shown in Table 3.6.1.
Example: CH1 window 1 appears as Cl11. The display position is shown near the
graph with the waveform display area divided into 16 sections. (In the X-
Y display mode, it appears near the first data.)

Table 3.6.1 Simplified Display of Labels

Window C11|C12 C21 C22 C31 €32 C41 C42 P11 P12 P21 P22 M11 M12 M21 | M22
Windowl Window?2
Waveform
CH1 Cl1 C12
CH2 C21 c22
CH3 C31 C32
CH4 C41 C42
PRGM1 P11 P12 T
PRGM2 P21 P22 [
Displayed near the M22 waveform in this
MEM uil s area (as a rule, above the waveform).
MEM2 M21 M22 The same holds true with the others.
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3.6.5 Scale Value Display (Scale)

CHIW1
25.0V
/\—/
-25.0V
0.00pS 5.00pS
[Soft key operations] [Description] [Menu]
DISPLAY DISPLAY
D =5) @ Press the T key.
@ c,:nd] @ Select El using the soft ffcey.
@ Select Scale from menu using the Crid
3 & (n_;_a) &Qand ¥ keys, and set it to On iy
i) C;‘_) using the (_:) and keys.
Trace Name
Note: The trigger point serves as a reference for the scale time -
scale value.
Scale
)
04}

MEMO

This figure shows scale parameters.

25.0V——>

CH1wW1

25.0V

-25.0V

0.00u5 5.00p5

-25.0V >
| T
0.00pS 5.00pS
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3.6.6 Interpolation

There are three types of interpolation : Dot, Line and Sine (Dot and Line only, in the

X-Y mode).
[Soft key operations] [Description] [Menu]
DISPLAY
@ () @ Press the DE&; key.
Inter-
@  oomien v
3 @ Select DE] using the soft keys. “Interpolation
@ &) (“_;;5 @ Select Interpolation from the menu Dot )
f using the and keys, and e €]
- set the type of interpolation (Dot,
Line or Sine) using the and Decimation
keys. 0n-]
14+
— Soft keys
Fode Grid |Inter- ‘ Zoom T“Scrotl ‘ Window ‘Sequen— Marker 1
' rolation tial | (Zoom)
i o g s 1 ,
| | | | e/ | | 11 | | | | |
— MEMO

area is 500 dots.)

@ Dot Display (Dot)

vertical line,

®

IM 7002 -01E

Sine Interpolation (Sine)
Sine interpolation is not conducted with 500 dots or more.
The same display is used as for linear interpolation.

Dot display, linear interpolation and sine interpolation:

Linear Interpolation (Line)
Each of the dot data values is connected with lines for display.

The interpolation method changes according to whether the number of data-
samples is greater or less than 500. (The horizontal resolution of the waveform display

(1) When the number of displayed waveform data samples is 500 or more:
For this example we will assume that the number of data samples is 2,000 dots.

Since the displayed data samples number 2000, and 2000 divided by 500 is 4,
the maximum and minimum values at every 4 dots are displayed on the same




Waveform data

— @ With dot display

18e
J4a5e

8e 16e 20
le Je
e13
012

- @ With linear interpolation display -

45]

8 16 20

B ]
113
1

2

18

With other data counts, the data is displayed using the maximum and minimum
values for each set of data obtained through division by 500.

(2) When the waveform display data numbers less than 500 dots:

@ Dot Interpolation (Dot)
If the data points are fewer than 500 dots, it is displayed with dots alone.

@ Linear Interpolation (Line)
The dots are connected by straight lines.

@ Sine Interpolation (Sine) )
The original waveforms are restored from the dots using the -—Sisr;-)—t— function.,
When sine interpolation is used, a single waveform up to 80MHz can be
restored in the normal mode (at 200MS/s).

Note: The waveform display data count is the same as the size of the window.
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3.6.7 Waveform Decimation and Display

When Decimation is selected the waveform is “thinned out” for display. (The data for
each point obtained after dividing the window size by 1000 is displayed.)
Example: If the window size is 2k, a dot is displayed at every second point.

[Soft key operations]

" DISPLAY
@
Inter-
Polation

=l

@
@ &H
& &

— Soft keys

[Description]

[Menu]

Mode
Sinale

DISPLAY
@® Press the C ) key.
Plrlmt?'r_
@ Select Ea:ml” using the soft key. [nterpolation.
. " !l]:‘!
@ Select Decimation from the menu
using the and (:;_') keys, and
set it to On using the ¢) and Blne
keys. Decimation
On | <
Grid |Inter- Zoom | Scroll Window [ Sequen- | Harker 1
polation tial (Zoom?}
in “ ot -t IR

| CeZ

I B o

| L |

— MEMO

Setting Decimation On increases the update rate for waveform displays when
there are many data dots, but there are cases where the display will appear different
from the actual waveform since the data is displayed after “thinning out”.
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3.6.8 Waveform Expansion and Reduction ((1) Time Axis: <»Zoom)
Waveforms are expanded and reduced centering on the zoom cursor (Marker 1(+) and

7). .
Expansion Reduction
k z
[Soft key operations] : [Deseription] [Menu]
DISPLAY
@ (G @ Press the% key. Zoom Ul
® Zoom @ Select % using the soft key. Marker 1 oo:n @
1 (+) and Z appear. The waveform is
expanded or reduced centering on them. &l U1
(Refer to 3.6.14 on cursor movements with i |
Zoom and Cursor for details on moving the LBes
marker.) CH1 2]
If marker 1 is already displayed, the wave- CH2 [ [E
form will be expanded or reduced centering CH3 [0 [E S
on this marker. Cha PR [E
@ ¢) (f:) © Select the waveform to be expanded or PRGM1 R [
P reduce]t{i from Trace using the and PRGM2 EH [B
b l eys.
- ” . MEMD (R [E
@ = £ @ The waveform is expanded or reduced by NEMZ BB B
N~ - turning rotary knob 1. The value of Zoom
serves as the size of the window (and also
as the waveform display data count).
— Soft keys
Mode Grid Int?r-t-_ | Zoom ' Scroll ' Windou | Sequen- ﬁ(aléker }1
ola i
x| -t | o1 | ‘ g | (oom
L7
L 1L I JFeZ2 110107
Note:  Expanding the waveform in the X-Y mode involves an expansion of the voltage
axis. Histogram displays cannot be expanded.
— MEMO

When a waveform is expanded with <% Zoom, the expansion is performed by
changing the data count (window size) of the waveform displayed. When the count falls
below 500 for the horizontal resolution, interpolation is performed on the display. (See
3.6.6 on using the interpolation functions.)

Expansion can be continued until the waveform display data count reaches 4 or 5
dots. (See page 3 -15.) Reduction can be performed up to approximately twice the CH1
or CH2 record length. (If the record length is 128kW, for example, 200kW will be
displayed.) When the CH1 or CH2 and MEM1 or MEM2 record lengths differ, the
window size can be reduced to approximately twice the longest record length of those
data displayed. That expansion or reduction is taking place can be determined by the
changing lengths of the highlighted sections at the top and bottom boundaries of the
waveform display area.
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CHI

CH2

CH3

CH4

PRGM1

PRGM2

MEM

MEM2

—— Window Display and Setup Methods

~ Total record length

Y

W2

¢

Ll

]
I
I
I
I
I
|
I
|
I
|
I
I
|
I
I
i
I I
|
T
I
1
]
I
1
1
1
]
I
T
|
|
I

The positions and sizes of W1 and W2 are the same for CH1 to CH4, PRGMI1,
PGRM2, MEM1 and MEM2. Therefore, if the position or size of window 1 is changed
for channel 1, all the window 1 positions or sizes (for channel 2, channel 3, ete.) will
also be changed. The same holds true with window 2.

(The settings for expanding ( ¢ Zoom) or moving ( # Scroll) the voltage axis can
be changed independently for each channel and each window, since they are unrelated
to the window position or size.)
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3.6.9 Waveform Expansion ((2) Voltage Axis: # Zoom)

The waveform is expanded or reduced centering on the zoom cursor (Marker 1(+) and

2). Expansion
VAN /—\/\
Z
[Soft key operations] [Description] [Menu]
DISPLAY
@ (G @ Press the ——) key. “Zoom W1
@ Zoom @ Select =% using the soft key. The Marker i i |
- 1 and Z characters will appear. (See 3.6.14 “TZoon
on cursor movements with the zoom cursor L W @
for further details on moving marker 1.) If —r5ce
the marker' is already displayed, the CHl  m
waveform will be expanded or reduced CH2 I
centering on this marker. N B
) (ﬁ C:) @ Select the waveform to be expanded using
, CHe Il B @
Wl the and keys. e o
@ 2o L @ Expand the waveform by turning rotary PROML T BN
<3 /= knob 2. Turning it in the opposite direction PRONZ BN BB
rd will restore the waveform to its original MEnl CH O
size. The waveform is expanded centering MEMZ R RE

on Marker 1(+).

— Soft keys
flede | Grid |Inter- Zoom Scroll | Window [ Seauen- [ Marker 1
1 , lpo!ation l tigl | (Zoom)
il “« 1 | el

L L 1L l1iea [ 1L 1|

Note 1:

Since the cursor position data value will change while data is being acquired,
the waveform may not return to the original position even when
set to its original value. If the waveform is expanded on a dual screen, its
position may deviate by one dot. In cases like this, a deviation of *0.02div

Zoom is

may remain even when the expansion ratio is restored to its original value.
The relationship between the scaling value and waveform position, however,
remains normal.

Note 2: Histogram displays cannot be expanded.

— MEMO

waveform, shift the display with
shifting waveforms for further details on the #Scroll function,

Waveforms can be expanded up to a maximum of 10-fold. To view any part of the
¢Scroll and expand the waveform. See 3.6.11 on
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3.6.10 Moving a Waveform ((1) Time Axis Direction : <>»Scroll)

— -
N\ VW VWA
[Soft key operations] [Description] [Menu]
There are two scrolling methods. “Scroll Wi
e « Using <> Sc:roll ' 3
@ @ Press the ”E%SY key. i
Scro
® it @ Select [] using the soft keys. _
- @ Select the waveform to be scrolled from the ~Irace =
&) ¢) (::) Trace menu using the (;f? and (:_‘) keys.  CcH1 2] ®
=N @ Turn rotary knob 1. CH2 G [E
® - b It is also possible to select <«» Scroll from (3  rE
N~ t.hfi1 r::ler'fu using t.hel gﬁ;).and C;_”) keys o4 IE
an o. input the values fhrect]y using the PROMI PR D
numeric keypad for scrolling the waveform.
PRGH2 [H
(See page 3-180.)
MEML E
HEM2 2]
— Soft keys
Hode Grid Tht_ri‘r- Zoom ‘ Scroll ' Window Secauen-r H?Eker)l
o ,
Sinals B = |

C 1 1 16410 101

Note: Scrolling is not possible with histogram displays.

TIME
+ Using the TIME key
vl TIME
N , @ Press the C O key.
- it @ Turn rotary knob 2. (See page 3-18.)

- -
s N
AT

Note: When waveforms with different data lengths are displayed, they can be scrolled
within the range of the longer of the data lengths.

— MEMO
§— WiNDOW1
The way in which the window position changes p =
can be determined by observing how the
highlighted lines move at the top and bottom edges
of the waveform display area. (See page 3-5.)
When the Time key is used, Window 1 and /\/\/\/

Window 2 move together.

Moving by scrolling

e

L WINDOW?2
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3.6.11 Moving a Waveform ((2) Voltage Axis Direction: ¢Scroll)

N AVAYA
NSV aYi%s

[Soft key operations] [Description] [Menu]
“Scroll Wi

There are two scrolling methods.
- Using # Scroll

DISPLAY DISPLAY

@ ) @ Press the D key.
@ Select D using the soft keys.

® scroll
@ Select the waveform to be scrolled from the i i
&) (:) @ Trace menu using the (i) and C:) keys. - 3@
o Xy @ Turn rotary knob 2 to move the waveform., ki oe
" . CH3 @A [E
@ - & CH4 [E
o PRGM1 EH [
Note: Switching a single display to a dual display may cause the PRGM2 [ [H
waveform position to shift by one dot owing to the different MEMI BH 0B
resolutions for single and dual displays (500 dots for single NEM2 [!!;
and 250 dots for dual). (This means that 0.02div or —0.02div
will apply instead of 0.00div.)
— Soft keys
Mode Grid Inta]er;_ Zoom ‘ Scroll 1 Window Sequen-l HaEker)l
. )
. pPo on . B 2 o . (Zoom
| | | | | | e/ | | | | | |
CH2
- Using D , CH
D 5 or ) @ Select the waveform to be moved by
R pressing the G or:) key.
~ @ @ Move the waveform by turning rotary knob
@ - 2
2 & 2. (See page 3-7.)
s : I A ~
— MEMO
The¢ Scroll range differs depending on the ¢
4 S . I Zoom
magnification of #Zoom expansion. Although it is A
. ’ Magnification v Scroll Range
possible to move waveforms beyond the display range
allowed with each magnification rate, the waveforms Bt % BT
will not be displayed if they are moved in this way. = ;20 e
Example : +1 +25 +25 div
4 +40div
\Mj scroll \AN o $50 div
*10 +100 div
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3.6.12 Display Waveform Selection (Window)

[Soft key operations] [Description] [Menu]
DISPLAY DISFLAY
@® - @ Press the (:A) key. “Seroll U1
Window indow .
@ - @ Select E using the soft key. -

(;fQ[:I @ Use the gb and (;u) keys to

Q@ C;f) select from the menu the wave-
form(s) to be displayed from among
the input channel waveforms, the
waveforms for computations
(PRGM1, 2), and the waveforms
loaded from the memory card
(MEM1, 2).

@ (ﬁ @ @ Select W1, W1 & W2 or W2 using
the (;i)and (:5 keys.
(W1 denotes Window 1, W2 denotes
Window 2, and W1 & W2 denotes
both windows.)

— Soft keys
Hode Grid |[Inter- Zoom Scroll Window | Sequen- | Harker 1
’ ’ polation tial | (Zoom)
| « 1 an oy A

I o | L1 L[| FeA4l -

— MEMO

When the window for PRGM1 or PRGM2 is set On (when W1 or W2 is selected),
the parameters governing record length, averaging, accumulate and sequential store
may be modified since the combination of the record length, averaging, accumulate and
sequential store may not be appropriate. (If the parameters are modified a message to
that effect appears at the top of the screen.)
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3.6.13 Displaying a Waveform Stored with Sequential Store

(Display Sequential)

Refer to the section (see page 3 -28.) on how the sequential store waveforms are

displayed.

3.6.14 Zoom Marker Movement (Zoom Marker)

[Soft key operations] [Description] [Menu]
U
@ &5 @ Press the () key. MR 4
® ) @ Select 'Zeamy Cursor using the soft
keys. b
@ ﬁ (:) @ Use the Cb and (:) keys to
select from the waveform which is T
to be expanded or reduced. rece i
.y Marker 1 (+) appears on the E:; E
e - selected waveform. @
® - - @ Turn rotary knob 1. CHa i
R ™~ - The magker will move. Cha B [
Using E , the waveform can be  PRGML [H [E
expanded centering on the marker. PRGM2 U]
(See 3.6.8 on how to expand or  MEM1I [R
reduce waveforms.) MEM2 R [@
Note: The marker may also be moved
using the %m key. (See the
section on how to move the
marker with the cursor.)
— Soft keys
l Mode ’ Grid [Inter- Zoam ‘ Scroll ’ Window [ Sequen- [TMarker 1 J
polation tial | (Zoom)
“ 1 - 1 {dsase

||

L |

I N oy B

| VeZ
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3.7 Cursor Operation &2

Both the voltage of the waveform displayed and the time can be read out using the
cursors.

The following types of cursors are available,

Marker *

(See page 3-57.)

CURSOR— Type

Horizontal

(See page 3-63.)

RIS

Vertical

(See page 3-65.)

* Marker 1 is indicated on the waveform by “+” and Marker 2 by “X”.
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3.7.1 Marker Operation (Marker)

[Soft key operations]

Cursor

© e

Type

1

e
@ i

amlam

[}
{I

@ Trace 2
vy oy
S s N 7
-~ . o=~ -
- S~ - ~
s Ay /! LY

Linkage
© 3

CLEAR
MENU

®@®e

[Description]

CURSOR

Press the C D key.
Select 2% using the soft key.
Select Cursor Type using the ﬁ
and keys, and set Marker
using the and (:) keys.
Select "Eaci] using the the soft keys.
Select the waveform on which
marker 1 is to be placed using the
and (:j keys.
Select T"’:“i using the soft keys.
Select the waveform on which
marker 2 is to be placed using the
@ and (:f) keys.
Marker 1 (+) and marker 2 (X)
can be moved by rotary knobs 1
and 2, respectively.
It is also possible to select marker 1
or marker 2 using the ﬁ and
keys, and to input the
numerical values directly using the
numeric keypad. (See page 3 - 180
for the input method.)
Select Lﬁ using the soflt keys.
If you wish markers 1 and 2 to
move together, use the (;b and
(:)keys to set LiEM to On, and if
they are to be moved separately,
use the keys to set it to Off. 1If On
is selected, either of the two rotary
knobs can be used tomj?ove both
markers. Press the % key to
erase the cursors.

[Menu]

Marker 1
CH1 Ul

@
Farker 2

CH1 W1

®

2

Marker 1
CH1 W1

®
"eh 0
®

Trace 1

CH1 EA
CH2 [H
CH3 [H
CH4 [R
PRGH1 [B
PRGM2 [E
MEML  [R
MEH2 [R

FEREEERE

Marker 1
CH1 Wl

Marker 2
CH1 W1

_ ISR
Linkage @
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— Soft keys
Type Trace 1 [ Trace 2 iLinkage ﬁReI}urni ﬁReturn% (ReLl.lurn) Return>
k 1 W
R R Bl 2

%

A VoA VoA VoA |

Note 1:

and mark.
Note 2:

operate.
Note 3:

When a marker is positioned off the waveform, it will be displayed as a ':E:'
If histogram waveforms are being displayed, Linkage will be set Off or will not

The cursor cannot be moved when it is outside the window. (It may go beyond

the window when the waveform is moved laterally or when the record length is

changed.)
The marker display vlaues are as follows.

(1) In Y-T Mode (Dual or Single Mode)

— Marker 1 X-axis voltage vlaue — 4
y Mrizaer wHLS2 &MERL aMEMS Marker 1
H1 8.00 U H1 W1
. 280nU/div CHL W1 T
Time from marker 1 iz 2@306?9 Uil eeaau
; A sl/div k Fl
trigger point Ul SBus/div | g;ile[ll
u_‘Lengéh fd'“
2 s/ div EEETTEET
Marker 1 Length It }_Cursor Type
Sampling |
T 150mS Hormal 1 ETET
2Mses 1| i
v 1.5 V § : : i
T .-..%rler 1‘81 & ;
-361.5ms
T U 68263 0 ‘ B
Marker 2 | !
Marker 1 voltage vlaue b s M Y “V'Vl T/V\'
al 277.00 | l |
14aT k2 i ! i\/\f\ i
(Marker 2 is similarly displayed.) TR e i it 1 | }| :
ar i i ¥ Al -R.2119 i
PN LV i
AT Time for marker 2 —time I
for marker1 . | :
1 1
: I |
1/AT: Frequency between il i.l‘“?'gﬁﬁ 109. 0
k Tyre Trace Trace 7 [Linkage Feturny [ CReturny | <Returne | <heturn
markKers Rarker 1| Harker 2 '} w2
e | s |
AV Marker 2 voltage—marker 1 |\ _
voltage
DISPLAY

Note: Marker1 (+) is automatically displayed by the

N

C O key Zoom. The waveform is

expanded centering on the marker and the letter Z will appear. (See Zoom for

details.)
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