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Foreword

Notes

Trademarks
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Disk No. DL28
3rd Edition: July 2001 (YK)

Thank you for purchasing the YOKOGAWA DL7100/DL7200 Digital Oscilloscope. This
User’'s Manual contains useful information about the instruments’ functions and operating
procedures as well as precautions that should be observed during use. To ensure
proper use of the instrument, please read this manual thoroughly before operating it.
Keep the manual in a safe place for quick reference whenever a question arises.

Three manuals are provided with the instrument, including this User's Manual.

Manual Name Manual No. Description

DL7100/DL7200 User’s Manual IM 701410-01E Describes all functions (except for the
communications function) and their
operation procedures for the

instrument.
DL7100/DL7200 Communication IM 701410-11E Describes the functions for
User’'s Manual the communication interface.

DL7100/DL7200 Operation Guide IM 701410-02E Describes basic operations only.

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

» Every effort has been made in the preparation of this manual to ensure the accuracy
of its contents. However, should you have any questions or find any errors, please
contact your nearest YOKOGAWA representative listed on the back cover of this
manual.

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

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

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

» Microsoft, MS-DOS, Windows, and Windows NT are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or other countries.

» Adobe, Adobe Acrobat, and PostScript are trademarks or registered trademarks of
Adobe Systems Incorporated.

» For purposes of this manual, the TM and ® symbols do not accompany their
respective trademark names or registered trademark names.

» All other company and product names used in this manual are trademarks or
registered trademarks of their respective companies.

1st Edition: August 1999
2nd Edition: August 2000
3rd Edition: July 2001

All Rights Reserved, Copyright © 1999 Yokogawa Electric Corporation
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Checking the Contents of the Package

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

DL7100/DL7200 Main Body
Check that the model name and suffix code given on the name plate of the rear panel
match those on your order. Whenever you contact the dealer from which you purchased
the instrument, tell him your unit’s serial No.

MODEL
SUFFIX
NO.
YOKOGAWA ¢
Made in Japan
MODEL SUFFIX SPECIFICATIONS
701410 1 GS/s, 2 MW/CH model
701420 1 GS/s, 4 MW/CH model
701430 2 GS/s, 4 MW/CH model
701440 2 GS/s, 16 MW/CH model
Power cord -D UL/CSA standard power cord (A1006WD)
Maximum rated voltage: 125 V, maximum rated current: 7 A
-F VDE standard power cord (A1009WD)
Maximum rated voltage: 250 V, maximum rated current: 10 A
-Q BS standard power cord (A1054WD)
Maximum rated voltage: 250 V, maximum rated current: 10 A
-R SAA standard power cord (A1024WD)
Maximum rated voltage: 240 V, maximum rated current: 10 A
Options /B5 Built - in printer*!
/N1 Logic input for 701410*2
/N2 Logic input for 701420*2
/N3 Logic input for 701430*2
IN4 Logic input for 701440*2
/C9 PC Card interface*®
/C10 Ethernet + PC Card interface*®
[F7 CAN Bus signal analysis function**
/E2 Two passive probes
/E3 Two FET probes

*1 1 printer roll (B9850NX) included

*2 Logic probe (700985) is not included. The number of logic probes for acquiring the waveform
data depends on the model.

*3 You can select option /C9 or /C10.

*4 Option available only on the 701430 and 701440. For details on the operating procedures,
handling precautions, and other information, see the DL7200 CAN Bus Analysis Function
User’'s Manual (IM701430-51E).

Example: UL/CSA standard power cord, and full options — 701410-D/B5/N1/E2/E3
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Checking the Contents of the Package

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

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

Power cord (one of the following power cords
is supplied according to the instrument’s suffix codes)

UL/CSA standard VDE standard BS standard SAA standard 400MHz passive Soft Case
A1006WD A1009WD A1054WD A1024WD probe (x2) (x1)

700988 B9969ET

Front panel protection Printer roll Fuse Rubber feet User’s manual (x1)
cover (Opaque) chart* (in fuse holder) (x4) Communication interface (x1)
B9969BY B9850NX  A1352EF A9088ZM Operation guide (x1)

*

A roll chart will be supplied only when the instrument is equipped with a built - in printer.

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

FET probe
700939

Current probe Differential probe Differential probe
700937 700924 700925

Logic probe Front panel protection Mini-clip converter Earth lead
700985 cover (clear) 701481 B9852CR B9852CT
B9852EJ N X
Ji
A1470JZ (Black) Current probe Current probe
A1471JZ (Red) 701920 701930

IC clip
B9852ES @
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Checking the Contents of the Package

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

Part Name Part No. Minimum Q’ty Remarks

Roll chart B9850NX 5 Thermo-sensible paper, Total length: 30 m
400 MHz passive probe 700988 1 Input impedance: 10 MQ, Length: 1.5 m
Fuse A1352EF 2 4 A,250V
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Safety Precautions

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

The following general safety precautions must be observed during all phases of
operation, service and repair of this instrument. If this instrument is used in a manner
not specified in this manual, the protection provided by this instrument may be impaired.
Also, YOKOGAWA Electric Corporation assumes no liability for the customer’s failure to
comply with these requirements.

The following symbols are used on this instrument.

A To avoid injury, death of personnel or damage to the instrument, the operator
must refer to an explanation in the User's Manual or Service Manual.

-

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

Alternating current
ON (power)
OFF (power)

In - position of a bistable push control

ppO—/

Out - position of a bistable push control
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Safety Precautions

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

Power Supply

Ensure the source voltage matches the voltage of the power supply before turning ON
the power.

Power Cord and Plug

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

Protective Grounding

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

Necessity of Protective Grounding

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

Defect of Protective Grounding and Fuse

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

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

Do not Operate in an Explosive Atmosphere

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

Do not Remove Any Covers

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

External Connection

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

To prevent the possibility of electric shock and accidents when making measurements,
connect the ground of the probe and input connector to the earth ground potential of the
item to be measured.

. _______________________________________________________________________________________________________|

Vi
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How to Use this Manual

Structure of the Manual
This User’'s Manual consists of 16 chapters, an Appendix and an Index as described

below.

Chapter Title

Content

1

Functions

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

2 Name and Use of Briefly explains the significance and use of the unit’s

Each Part controls, connectors, and screen displays. Includes
page references to help you find detailed information
quickly.

3 Before Starting Presents safety precautions, and explains how to install,
Observation and connect up, and switch on the unit. Also explains how to
Measurement of connect the probes and how to set the
Waveforms date.

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

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

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

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

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

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

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

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

11 Data Saves and Loads Explains how to save and reload waveform data and

Storage medium settings to floppy disk, or external SCSI device.

Also explains related disk operations, including disk
formatting, file copying, and file deletion.

12 Rear - Panel Input/Output  Explains external-trigger input, external-clock input,
trigger output, and RGB video output.

13 Ethernet Communications Explains saving to a network drive, getting files from a

(Optional) floppy disk, external SCSI device, or PC card (optional),
outputting to a network printer, and receiving email
transmissions.

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

15 Troubleshooting, Gives troubleshooting advice; explains screen

Maintenance, and messages and self-test operation.

Inspection

16 Specifications Lists the unit's main specifications.

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

Index Index of contents.
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How to Use this Manual

Conventions Used in this Manual

Unit
Koo Denotes “1000.” Example: 100 kS/s
Koo Denotes “1024.”

Example: 720 KB (storage capacity of a floppy disk)

Used Characters

Alphanumerics enclosed in double quotation marks usually refer to characters and set
values that appear on the screen and panel.

The SHIFT + xxx key refers to first pressing the SHIFT key (the indicator above the
SHIFT key lights), and then pressing the xxx key to obtain another, specified, function.

Note
The following symbol marks are used to attract the operator’s attention.

Affixed to the instrument, indicating that for safety, the operator
A should refer to the User’'s Manual.

m Describes precautions that should be observed to prevent the

danger of injury or death to the user.

CAUTION Describes precautions that should be observed to prevent damage
to the instrument.

Note Provides information that is important for proper operation of the
instrument.

Titles Used for Descriptions of Operations
The following titles are used in chapters 3 to 14 to distinguish instruction from
descriptions.

Function Describes settings and restrictions relating to the
operation. A detailed description of the function
is not provided. For a detailed description of the
function, refer to Chapter 1.

Operating Procedure Carry out steps in the order shown. The
operating procedures are given with the
assumption that you are not familiar with the
operation. Thus, it may not be necessary to carry
out all the steps when changing settings.

viii IM 701410-01E
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Chapter 1 Functions

1.1

Block Diagram

System Configuration

Block Diagram

External SCSI device printer
Built-in printer Screen data (@;
(optional) Centronics/
SCSiI Interface Ethernet interface
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Signal flow

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

The A/D converter converts the voltages into digital values. The Primary Processing
Circuit then writes converted values into the primary memory at the appropriate sampling
rate (as determined by the time-axis setting).

The secondary processing circuit performs averaging and other types of processing on
the data in the primary memory and writes the resultant data to the acquisition memory.
The data written to the acquisition memory is then converted to waveform display data
by the secondary processing circuit and transferred to the waveform processing circuit
by which the data are stored in the display memory. Waveforms are displayed on the
screen based on the data stored in the display memory.
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1.2 Setting the Vertical and Horizontal Axes

Offset Voltage < Section 5.5 >
When observing a voltage riding on top of a predetermined voltage, an offset voltage can
be applied to eliminate the predetermined voltage so that only the changes in the original
signal can be observed with higher voltage sensitivity.
Normally, the offset voltage does not affect the cursor measurement values, automated
measurement of waveform parameters, and computed values. However, you can turn

ON offset to apply offset voltage to them.

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

=

i

When offset cancel is ON

IIH

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

Input terminal

Vertical
AC 1 MQ o—l control |—
The input signal is sent through a capacitor to the attenuator circuit

in the vertical control circuit. This method can be used
when you just want to observe the amplitude of the
alternating current signal, eliminating the DC components
from the input signal.

Input terminal | Vertical

DC 1 MQ control —

The input signal is sent directly to the attenuator in the clroutt
vertical control circuit.
This method can be used when you want to observe both
the DC and AC components of the vertical input signal.

Input terminal Vertical
GND . ned g@lna control —
The ground signal, not the input signal, is connected to the circuit
attenuator in the vertical control circuit. This method
enables observation of the ground level on the screen.
DC 50 Q Input terminal | Vertical

control |—

This is the same as DC 1 MQ described above, except the circuit

input impedance is 50 Q. Please be aware of the maximum 500

input voltage.
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1.2 Setting the Vertical and Horizontal Axes

Probe Attenuation

Bandwidth Limit <

< Section 5.4 >

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

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

» asignal can be input without distortion.

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

A 400 MHz passive probe is supplied with the instrument. The probe attenuates the
input signal by 1/10. When a probe is used, the probe attenuation must match the
instrument’s attenuation setting so that the input voltage can be measured directly. Set
the instrument’s attenuation to 10 : 1 if the supplied probe is to be used.

In addition to 10 : 1, attenuations of 1 : 1, 100 : 1 and 1000 : 1 are provided. When you
use a probe other than the one supplied with the instrument, set the instrument’s
attenuation so that it matches the probe’s attenuation.

Section 5.7 >
High frequency noise of 20 MHz or higher, or 100 MHz or higher can be eliminated from
the input signal.

Vertical Sensitivity < Section 5.8 >

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

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

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

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

~

Mdiv=1V }1div=050V

Note
Vertical sensitivity and measurement resolution
To get precise readings, it is recommended that you set the vertical sensitivity so that the
waveform’s maximum and minimum amplitudes are close to the top and bottom of the screen.
Note that the instrument uses 8 - bit A/D converters. Incoming signals are sampled at a
resolution of 255 levels (LSB), or 32 levels per division.
Effective data range
The instrument uses 8 - bit A/D converters. Assuming that output values range from 0 to 255,
the vertical center line of the display corresponds to a value of 128. Because the A/D converter
reaches full range at 255, screen level 256 is not used.
Note also that the insturment treats an A/D output value of 0 as if it were a 1.
The screen’s effective display range extends approximately 5.29 divisions in each direction from
the screen’s center line.
However, if the vertical axis position is moved while the data acquisition is stopped, the effective
data range also moves by the same amount.
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1.2 Setting the Vertical and Horizontal Axes

Vertical Position < Section 5.2 >

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

The vertical position can be set to any value in the range between 4 div.

Changing the V/div setting, the vertical axis setting is rescaled with respect to the vertical
position.

Position: 2 div

\ ™

Position: 0 div \ N N
\ \

/

Position: -2 div

Time Axis < Sections 5.11 and 5.12 >

Selection of the timebase

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

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

Setting the time axis

When using the internal clock, set the time axis scale as a time duration per division of
the grid. The setting range is 1 ns/div to 50 s/div. The time range in which waveform is
displayed is “time axis setting x 10,” as the display range along the horizontal axis is 10

divisions.
1 div = 500 ps 1‘div=1ms
ANARNARANA
\V/\V/IRV/L\V/I\V/
! 10 div |
Note

Display of time axis direction

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

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

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

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

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

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

memory and displayed record length, refer to Appendix 1).

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

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

Sampling data
Record length of

acquisition memory ‘

[ ] Display record length [ ]

RS

Voltage axis

Time axis

|<— 500 lines ——=

500

Relationship between the time axis setting, sample rate and record length
Changing the time axis causes corresponding changes in the sampling rate and the acquisition
record length. For more detailed information, refer to Appendix 1.
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1.2 Setting the Vertical and Horizontal Axes

Relationship between time axis setting and sampling mode

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

* Real - time sampling mode

Changing the time axis causes a corresponding change in the sampling rate. The maximum
sampling rate for the DL7100 is 1 GS/s (or 500 MS/s if interleave mode is OFF. For details of
interleave mode, refer to section 1.4), and 2 GS/s for the DL7200 (or 1 GS/s if interleave mode is
OFF).

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

In this mode, the waveform can only be displayed correctly at frequencies up to half the sample
rate, due to Nyquist’s theorem®. The sample rate is expressed in S/s (number of samples per
second). Thus, this mode is suitable for observation of a waveform which fluctuates more slowly
than the sample rate.

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

Aliasing signal Input signal Sampling point

* Repetitive sampling mode

To enable this mode, you must set the time axis so that the sampling rate is greater than 1 GS/s
(interleave ON: 2 GS/s) for the DL7100, or greater than 2 GS/s for the DL7200 (interleave ON: 5
GS/s). Under this mode, the oscilloscope produces a single waveform by taking samples over
several periods of a repetitive signal, so that the sampling rate appears higher than it actually is.
An apparent sample rate of up to 100 GS/s can be used.

Furthermore, even in the real-time sampling mode, if the sample rate exceeds 1 GS/s for the
DL7100 (interleave ON: 2 GS/s) or 2 GS/s for the DL7200 (interleave ON: 5 GS/s) due to the
time axis and the displayed record length settings, the sampling mode automatically changes to
repetitive sampling.

There are two repetitive sampling methods: sequential sampling, in which a signal is sampled
sequentially at a fixed interval, and random sampling, in which a signal is sampled at random to
produce a waveform. This instrument uses a random sampling method which also enables
observation of the waveform up to the trigger point (trigger position, refer to section 1.3).

Time axis setting and roll mode display
If the time axis is set within a certain range (refer to Appendix 1), then the display will not be
updated by trigger anymore (update mode), but the mode will switch to roll mode when new data
is acquired. In roll mode, the oldest data is deleted, and the waveform shifts from right to left on
the screen. A waveform can be observed in the same way as it is recorded on a pen recorder.
This mode is useful when you are observing a signal which repeats or which fluctuates slowly.
This mode is also useful when you want to detect glitches (fast spikes on a waveform) which
occur intermittently.

* Rolling display also operates during single - start acquisition, although trigger occurrence

causes the waveform to stop.

n
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1.3 Setting a Trigger

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

suoioung

Enhanced trigger — Sections 6.8 to 6.15

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

A Delay B trigger

Pattern trigger

Width trigger

OR Trigger

Window trigger

TV trigger

Logic trigger (Optional)

Edge trigger — Section 6.5
The edge trigger is the simplest type of trigger and uses a single trigger source to
activate a trigger. A trigger is activated when the trigger source exceeds (rises above) or
drops (falls) below the preset trigger level*.
In addition to input signals (CH1 to CH4), the external trigger input signal, the
commercial power supply signal that is used by the instrument can be used as a trigger
source.

* “Atrigger is activated” refers to the condition in which trigger conditions are

satisfied and a waveform is displayed.

—————————————————————————————————————————— Trigger level

Trigger source

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

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

CH1 XX ZZ x 72
N ATATATATATAS

Trigger
CH1 _H[L] H L] H
CH2 L[H|L[H[L[H[L[H]L]H]L[H]L

B(1) B(2) B(3)
Pattern A is true

When pattern A: CH1 =L, CH2 = L, Enter, When patternB: CH1 = H, CH2 = H, Enter,n=3
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1.3 Setting a Trigger

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

CH1 XKZZ x%

CH2
Trigger
CH1 H|L] H (L] H
CH2 L[H|L|/H|L[H][L[H]L]H]L[H[L
1us ‘

Pattern A is true Pattern B is true
When pattern A: CH1 =L, CH2 = L, Enter, When patternB: CH1 = H, CH2 = H, Enter, Delay = 1 ms

Pattern trigger — Section 6.10

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

Example: a trigger is activated
when CH1: L, CH2: L, CH3: L and CH4: L

|
CH17Z XX ZZXK 72 Sk
|

e S

ow '

CH4 ZZ XX

chiL] H [ L [H[ L] =H L
ci2 L H[ v [H]  [n][ o [H|L
CH3 L H | L

CH4 L | H | L

L: Low level, H: High level Trigger is activated.JA

Pulse Width Trigger — Section 6.11

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

cnz_\ 7[_\ ﬂ 71_\

cHt H]L] W [ v [ H [ v | H | L
CH2 H | L | H] L [H] L [H L
500 ns ‘ 300 ns| 400 ns
450 ns
5 ~1A A A
DA B c

IM 701410-01E



1.3 Setting a Trigger

The description of the figure above is as follows.

If CH1 = H, CH2 = L, CH3 = X, CH4 = X, Condition = True, Time = 350 ns:

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

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

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

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

OR trigger (Enhanced Trigger) — Section 6.12

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

CH1

Tigger Tigger Tigger

When CH1 =1 and CH2 =t

Window Trigger (Enhanced Trigger) — Section 6.13
A certain voltage range (window) is set and a trigger is activated when the trigger source
level enters this voltage range (IN) or exits from this voltage range (OUT).

IN out trigger is activated

Wrigger is activated \
T Width / Window T Widthw Window
Center

\/\ Center
trigger is activated L

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

IM 701410-01E
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1.3 Setting a Trigger

Logic Trigger (ENHANCED, Optional) — Section 6.15

There are 2 input connectors, A and B, and 8 logic inputs for every POD being

connected.

While the combined condition of “H,” “L,” and “Don’t care” for POD A and B (16 inputs) is
satisfied, a trigger is activated at the rise or fall of the clock channel.
If the clock channel is not specified, a trigger is activated depending on whether or not
the combined conditions of the logic input are met.

POD A bit 0 7Z XY ZZ x 71 \ i

POD A bit 1 71—\ 7[_\ 71_\ 71_\

POD A bit 2 ZZ \ 7Z

I
I
POD A bit 3 ZZ % i

Trigger
PODADbItoL] H [ L[H[ L] H L
PODAbit1 L [H L [H[ L |[H L [H|L
PODADbIt2 L H | L H
POD A bit 3 L | |

CH1 by

bt

N

When POD A bit0=L,POD Abit1=L, PODADbit2=H
POD A bit 3 = L, True, Clock: CH1T

Trigger Mode < Section 6.1 >
Conditions for updating displayed waveforms are set. The following five types of trigger

mode are available:

Auto mode

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

after each time-out period.

Auto-level mode

Waveforms are displayed in the same way as in Auto mode if a trigger is activated within
the time-out period. If no trigger is activated, the center value of the amplitude of the
trigger source (page 1 - 7) is detected and the trigger level is changed automatically to
this center value, then a (edge) trigger is activated to update the displayed waveforms.

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

Single mode

Half the amplitude

! ~<—Trigger level

Half the amplitude

Amplitude

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

Single (N) mode

This mode is useful when using the sequential store function (refer to page 7 - 5).
Waveforms are acquired and stored in different memory areas each time a trigger is
activated, then acquisition stops, and the waveforms are displayed. Acquisition is
performed the specified number of times. Acquired waveforms can be displayed
together, or they can be displayed individually. This mode is useful when you want to
detect a sudden abnormality in a waveform.

1st acquisition 2nd acquisition Nth acquisition

Action-On Trigger < Section 6.1 >

The displayed waveform can be output to the optional built-in printer, buzzer, or saved to
a floppy disk each time a trigger is activated. Also sends a mail (Ethernet
Communications + PC card Interface Optional).

Trigger Coupling < Sections 6.5 and 6.8 t0 6.13 >

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

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

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

» DC : The trigger source signal is used as the trigger source without any processing.

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

HF Rejection < Sections 6.5 and 6.8 to 6.13 >

Trigger Hysteresis < Sections 6.5 and 6.8 t0 6.13 >

Set HF rejection to ON when you want to remove high frequencies exceeding 15 kHz or
20 MHz from the trigger source. This prevents a trigger from being activated
unexpectedly due to high frequency noise.

If the trigger level width is not sufficient, the -7

trigger point fluctuates each time a trigger is m/]f/ Hysteresis
activated if noise is present in the trigger A width
source, thereby resulting in unstable . v

displayed waveforms. To solve this problem, i A trigger is activated.

a specified margin (hysteresis) can be added -

to the selected trigger level.

The hysteresis level can be chosen from “2A7” and “AL.” If “2A7” is selected, a wide
hysteresis level is provided to eliminate fluctuation in the trigger point, thereby resulting
in a stable displayed waveform. However, in this case, the trigger points become
uncertain. Thus, select “AL” if you want to activate a trigger to detect small fluctuations
in a waveform.

Trigger Source and Trigger Level < Sections 6.5 to 6.13 >

Trigger source : Selects the signal for the selected trigger type. The external trigger
signal or the commercial power supply signal can also be used a
trigger source.

Trigger level : Sets the voltage level used to judge trigger conditions such as trigger
slope (rise/fall of a signal).

IM 701410-01E
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1.3 Setting a Trigger

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

| Repetitive period: T |
Trigger level | |

Input signal m

Trigger source
signal

Trigger signal restricted by hold-off time “t” (when “Rise” is selected as the trigger slope)

Trigger Delay < Section 6.2 >
Normally, the waveform around the trigger point is displayed. However the trigger delay
function enables display of a waveform which has been acquired after a specified time
(called the delay time) has elapsed following activation of a trigger.

T (trigger position)

Delay time

= 1

Trigger point

Trigger Position < Section 6.3 >
The trigger position indicates which position of the waveform in the acquisition memory
will actually be displayed on the screen. The trigger point refers to the point at which a
trigger is activated. In case the trigger delay (to be explained here after) is set to 0s, the
trigger point and the trigger position refer to the same location.
You use this setting to select how much pre-trigger area and how much post-trigger area
to show on the display.

| Display record length |

\ : " \
Trigger position
0% agerp 100%

| Pre-trigger range | Post-trigger range |

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

Record Length < Section 7.1 >
The term “record length” refers to the number of data points (per channel) acquired in the
acquisition memory. “Displayed record length” refers to the number of these data points
that are actually displayed on the screen. (Note that sampling rate and record length will
vary according to the time-axis setting; see page 1 - 5) The DL7100 lets you set the
record length to any of the following: 1 kWord, 10 kWord, 50 kWord, 100 kWord, 250
kWord, 500 kWord, 1 MWord, 2 MWord, 4 MWord, or 8 MWord, or even 16 MWord with
the DL7200.
In most cases the displayed record length is identical to the (acquisition) record length.
For certain time-axis settings, however, the lengths become different. For details, refer
to Appendix 1.

suoioung

Interleave Mode < Section 7.5 >
This mode doubles the amount of memory per channel, while cutting the number of
channels in half. If you are using an 8 - channel model, for example, then setting this
mode ON will disable use of CH2 and CH4, while reassigning the memory for those
channels to CH1 and CHS.
This mode doubles the maximum settings for history memory, sequential store, and
record length.
Furthermore, because the maximum sample rate can be increased by sampling the input
signal using two A/D converters, real-time sampling at a rate of 1 GS/s for the DL7100 or
2 GS/s for the DL7200 becomes possible.
For the relationship between the interleave mode, time axis, record length, and sample
rate, see appendix 1, “Relationship between the Time Axis Setting, Sample Rate, and
Record length.”

Acquisition Modes < Sections 7.2 and 7.4 >
When storing sampled data in the acquisition memory (refer to “Signal flow” in section
1.1), it is possible to perform processing on specified data and display the resultant
waveform. The following data processing methods are available.

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

Averaging mode

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

If this mode is active, the instrument takes the linear or exponential average of incoming
data and writes the results into acquisition memory. The averaged data is then used to
generate the display. You can set the attenuation constant to a value from 2 to 256 (in
2n steps), and the averaging count to a value from 2 to 65536.

Exponential averaging (count = Infinite) Linear averaging (count = 2 to 65536)

N
2z Xn

An =" {(N-1) An-1+Xn} An= "1

“N - N

An: Value obtained after nth averaging Xn: nth measured value

Xn: nth measured value N : Number of averaging times

N : Attenuation constant (Acquisition count,

(2 to 256, in steps of 2") in steps of 2")

This averaging process is useful when you want to eliminate random noise.
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1.4 Setting the Acquisition and Display Conditions

Envelope mode

In normal mode and averaging mode, the sample rate (the number of times data is
acquired per second in the acquisition memory) drops if T/div is increased (refer to
Appendix 1 “Relationship between the time axis setting, sample rate and record length”).
However, in the envelope mode, the maximum and minimum values are determined at
every time interval from the data sampled at 400 MS/s for the DL7100 (interleave mode:
800 MS/s or 1 GS/s) or 800 MS/s for the DL7200 (interleave mode: ON or OFF). The
time interval used to determine the values is the twice the sampling interval of the normal
mode. The maximum and minimum values are paired and acquired in the acquisition
memory.

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

1\
[}
i \
fa! T v
1 [ \ | Envelope
' \
1
1
\

Box average

Taking the data sampled at 400 MS/s for the DL7100 (interleave mode: 800 MS/s) or
800 MS/s with the DL7200 (interleave mode: ON or OFF), the moving averages of
certain number of data points are determined as shown in the following figure. These
data are acquired in the acquisition memory and displayed. Box averaging is useful for
eliminating the small amount of noise on the input signal. It is also effective in removing
the noise from a signal acquired only once.

L N ] 20 21
2 eeeee 16

Input signal ° 1
(at 50 MS/s >
DL7200) S

>

\W — Time axis
- b

Box Averaging
data o a

[=2]

S

o

>

—— Time axis
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1.4 Setting the Acquisition and Display Conditions

Sequential Store < Section 7.3 >

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

The range for the DL7100 is 2 to 2048 times, or 2 to 4096 times for the DL7200.

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

Display example in case count = 100 times
Displaying all waveforms Displaying newest waveform Displaying oldest waveform
(ALL) (Selected Record No. = 0) (Selected Record No. = -99)

AWAWAR ANVAN
\/ \\/ \/ \\./

\\//

Sampling Mode < Section 7.6 >

As explained earlier in “Relationship between the time axis setting and sampling mode”
(page 1 - 6), data sampling can be performed either in real-time or in repetitive sampling
mode depending on the time axis and record length. The available time - axis range
under repetitive mode varies according to the acquisition settings. For details, refer to
Appendix 1.

Accumulated Waveform Display < Section 8.6 >

This mode holds each waveform on the screen for a time that is longer than the update

cycle, so that multiple waveforms are overlapped. The waveform age can be identified

by color.

The following two modes are available.

» Persist : Overlaps the display of waveforms using the display color of each channel.

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

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

waveforms.

IM 701410-01E
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1.4 Setting the Acquisition and Display Conditions

History Memory < Section 7.7 >
The oscilloscope automatically retains the last N waveforms recorded. The value of N
varies in the range 2 to 2048 for the DL7100 and 2 to 4096 for the DL7200 depending on
the record length and interleave mode. The oscilloscope retains all waveforms for the
first N triggers; then, for each subsequent trigger, the oscilloscope overwrites the oldest
stored waveform. You are free to switch the display from the current (newest) waveform
to any of other N-1 waveforms in the history. The illustration below shows how data can
be displayed, assuming N = 1024.
Saved waveform data of previous 1024 triggers

1 1

I I

::IA\E/A\/\ )

T Current waveform display
L (Select Record = 0)

I I

I I

Selected Record No. 0|

Any former waveform display
(Select Record is selectable in the range 0 to —1023)

Selected Record No. -25

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

Display Settings < Chapter 8 >
Display format — Section 8.1
* You can display waveforms from different channels in different windows. You can
choose to use 1 window (Single), 2 windows (Dual), 3 windows (Triad), 4 windows
(Quad) or 6 windows (Hexa).
* You can select either of the following two methods for assigning channels to windows.
Auto : Channels that are set to ON are displayed in order of channel number, with
the lowest channel displayed in the top window.
Fixed : Channels are displayed in order of channel number, regardless of whether ON
or OFF.
User : Arbitrarily assign the channels to the split screens, regardless of wether or nor
the channel display is turn ON.
Graticule — Section 8.3
Use this feature to select use of grid, frame, or “cross” graticule.
Scale values — Section 8.4
The values at right and left ends of the horizontal axis and the upper and lower limits
(scale values) of the vertical axis of each channel can be displayed.
Waveform labels — Section 8.5
You can assign an arbitrary label (up to 8 characters) to each waveform.

Trigger mark
19990712 20:50:53 || gioc  Normal
stopped _———4. T 200MS/S  Ssai DISPLAY__|
Waveform label < JEHL 5.0 v ERD 2 (T Format
7ot ORI RSSO SOOTPURTIE SRR SOOI at Selects use of

2 waveform windows.

Interpolation

o JRTRPER PP USRI IR RN SRS TS RS [PPSR

Scale < Graticule

values B O s
Scale Ualue
OFF  pA|

Trace Label
Vfl orr o pA]
Accumulate

5. 000
CH1 18: . H1 4
20.0 VUsdiv  5.00 VUdiv Auto Next

DC  Full DC  Full 9.2V 1-2]
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1.4 Setting the Acquisition and Display Conditions

Display Interpolation < Section 8.2 >

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

Line interpolation

Interpolates between two dots using a straight line.

Sine interpolation

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

sin x

Pulse interpolation
Interpolates between two dots using a step.

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

X-Y Waveform Display < Section 8.7 >

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

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

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

Frequency
ratio 1:1
(X:Y)

KX
2SS

Expanded Waveform < Section 8.8 >

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

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

You set the zoom position according to it's time-axis location.

Zoom display arrangement

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

Main : Main area

Z1,72 : Zoom area

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

<Z1> | <Z2> <Z1> or <Z22> <Z2> or <Z2>

IM 701410-01E



1.4 Setting the Acquisition and Display Conditions

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

Z1 Box Z2 Box
1999-07-)2 206:96:55% f+n  MNormal
Stoppes ] 200MS/s nsAlivf
o 1
1

Z0. 00 W
I

Main waveform —

000 00020, 00 Y L0000, 000us
i T o0 A 5 T ZEAn e lnsf

+— Z2 waveform

Z1 waveform

5000, D00us.

5000, n0ous20.00 v

5600, DbOu|

|-50if0. 000us"20. 00 ¥
CH1 16:1

5.00 Vsdiv Normal
DC  Full
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1.5 Analyzing the Waveform

Linear Scaling < Section 5.9 >

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

Y(UNIT)=AX +B Y = result of linear scaling

Cursor Measurements < Section 9.1 >

For V-cursors

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

» V cursors (Vertical)
Two vertical broken lines (V cursors) are displayed. The time from the trigger position
to each V cursor and the time difference between the V cursors are measured.
In addition, the voltage of the signal at each cursor position and the voltage difference
between the cursors are measured.

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

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

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

Cursor1 Cursor2 For Markers Markerl  Marker3

1999-07,12 21:33:17 [
Stopped
EhT

e rial 1999,07,12 21:36:20 | 1 Normal
E SQOMS/s  Zusit Stopped 21 q S00MS/S  ZHSAli
Gy

70,90 W << Tainz 10K 55

70,00 W %< Wainz Lok 55

E

Marker4

-Marker2

¥ .B333U\ .
BN v+ IR AR & Errra IR o o7 A
DX 10.600us oy : 268,33myY - nX3 9..2000us 3 0.0060V
10, 000 —2ReMMy 100.00kHz  ° R : : 0. 000us| 10, o0ous -2Beb v 12 .806us Tv4 —20.625V  10.000us
CHI 16:1 CHZ 16:1 Edge CH1 £ CH1 16:1 CHZ 16:1 Edge CH1 £
5.0 Usdiv  5.00 Usdiv Normal 5.00 Uzdiv  5.80 Ursdiu Normal
DC  Full DC  Full -9.20 U oc  Full bDC  Full \ -9.200

Measurement value

Measurement value
of coursor

of coursor

Automated Measurements < Sections 9.2 and 9.3 >

Automatic measurement of waveform parameters — Section 9.2

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

Statistical Processing — Section 9.3

Statistical processing is performed on the automated measured values described above.
The following five statistics are determined on the two measured values of automated
measurement parameters.

Maximum value

Minimum value

Average value

Standard deviation

Number of measured values used in the statistical processing

2000,10/31 12:03:30 [——=—=———in« _Normal
Stopped 98 T 500kS/s  2msfliv

< Maink 10k >3

~~Measurement range —

-
/
|
/

P8 (c1) 2.137\39/‘ Max cc\1\m’/1.o 333U J—Values of automated measurement
iMax 2.26833V ‘Hax 1104170 T . . - .
Min 2.166670 Min 108333 statistical processing items
‘AvYg 2.18707V TAvYy 1.08392V
:Sdv 5.93718nV :3dv 3.54885nY
:Cnt 98 —| :Cnt 98 | . . .
Result of statistical processing

The following three methods are available in the statistical processing.

Normal statistical processing

Statistical processing is performed on all acquired waveforms while acquiring
waveforms.

Statistical processing for each period

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

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

CH2

CH1

Measures the parameters of automated measurement in the
ranges a, b, and ¢ and performs statistical processing of the
parameters in the order a, b, and c.

The parameters of automated measurement of other
channels are also measured in the ranges a, b, and c. The
automated measurement can also be performed using the
period of each waveform as the range.

Statistical processing of historical data

Performs automated measurement of waveform parameters on the waveform that is
acquired using the history memory function and performs statistical processing.
Statistical processing is performed starting with the oldest waveform.

IM 701410-01E
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1.5 Analyzing the Waveform

Waveform Math < Chapter 9 >

Addition, subtraction, and multiplication — Section 9.4

Addition, subtraction, and multiplication can be performed between CH1 and CH1 to
CH4, CH2 and CH1 to CH4, CH3 and CH1 to CH4 or Math1, and CH4 and CH1 to CH4
or Math1. The result is displayed as waveform Math1 or Math2.

Addition and subtraction are useful for comparing signals with the standard signal,
checking the signal logic, and comparing signal phases. Multiplication is useful for
checking power signals by applying voltage and current signals.

Addition- Subtraction- Multiplication-
computed waveform computed waveform computed waveform
TN \
| A A/ N A /A | P
\V4 ‘KV WV 7
/
I I N
N /
ha
[ / AJ
/

Binarization — Section 9.5

Converts the selected waveform into a binarized waveform. All voltages below the
threshold become 0, while voltages above the threshold become 1. This operation is
available for CH1 to CH4, and the Math1 waveform.

Inverted display — Section 9.6
By multiplying the measured data by —1, the waveforms are displayed with the voltage
axis inverted. This operation can be performed on CH1 to CH4, and Math1.

Differentiation and Integration — Section 9.7
Differentiates or integrates the waveform on the specified channel. This operation can
be performed on CH1 to CH4, and Math1.

Scaling of Math1 and Math2 waveforms — Sections 9.4 to 9.8

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

If you select auto scaling, the most suitable upper and lower limits that are best suited for
displaying the waveforms are determined from the voltage axis, the offset voltage, the
type of computation and other factors of the waveform being computed.

If you select manual scaling, then the upper and lower limits of the computed waveform
display can be set to any desired values.

Phase-shifted addition, subtraction, and multiplication — Section 9.10
Displays the phase-shifted waveforms of CH1 to CH4 or performs a computation using
the phase-shifted waveforms.

1-22
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1.5 Analyzing the Waveform

Power Spectrum Display < Section 9.8 >

FFT (Fast Fourier Transform) computation can be performed on the input signal to
display its power spectrum. This is useful when you want to check the frequency
distribution of the input signal.

TR T

Y+ -9.1797E+00
Y .

Power spectrum —> [ ‘tax  weliee,
waveform

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

The rectangular window is effective for transient signals, such as an impulse wave,
which attenuate completely within the time window. The Hanning window allows
continuity of the signal by gradually attenuating the parts of the signal located near the
ends of the time window down to the “0” level. Hence, it is effective for continuous
signals. The frequency resolution of the Hanning window is higher than that of the flat
top window. However, the level accuracy of the spectrum of the flat top window is higher
than that of the Hanning window. When the waveform being analyzed is a continuous-
type signal, select the appropriate window that suits the application.

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

Window Integral Power spectrum

Rectangular
window < T —> ‘
AR AN

T

'
]
\~¢ﬂ

v

Hanning window

¢
D
:
i

T

Sine wave %%L

—1t

T

Flattop window

g
'
'

<17
Rectangular window : W(t) = u(t)-u(t-T) U(t): Step function
Hanning window TW(t) = O.5—0.5C0$(2ni)
Hanning window ~ : W(t) = {0.54-0.46 cos(2r-L )} SIN2r(1-2VT)}

T 2n(1-24T)

[FFT function]

When the complex result of FFT computation is G = R + jI, the power spectrum can be
expressed as follows.

IM 701410-01E
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1.5 Analyzing the Waveform

Data Search (History Search Function) < Sections 7.8 and 7.9 >

This feature can be used to search waveforms that match the specified conditions from
the acquired measurement data.
History memory search using zone — Section 7.8
Searches waveforms that did or did not pass the specified area from the history memory.
Waveform that was saved using the history memory function

i:{i:,\ - Specified area

(]

I
1
: Selected Record No. 0

o Detects waveforms that did or
| did not pass the specified area

Selected Record No. -25

History memory search using Waveform Parameters — Section 7.9

Searches waveforms that did or did not satisfy the specified condition from the history memory.
Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,
“Checking the System Condition.”

Data Search (Search and Zoom Function) < Section 8.9 and 8.10 >

Edge search

Searches for a particular section of the current displayed waveform by counting the
number of times the value went above (rising) or below (falling) the specified level from
the start point of the search. The section of the waveform that is found to meet this
condition is displayed in the zoom window using the zoom rate.

Start point of the search

""""""" . /\V ]| Specifiaed level

Detected position

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

When the edge is set to rising and the count is set to 3

Serial Pattern search (Section 8.9)

Searches for a particular section of the current displayed waveform.

Searches sections of the waveform with the same pattern as the specified waveform
pattern (High, Low, Don’t Care). The waveform patterns are detected using the rising
and falling edges of the channel specified as the clock channel or over a certain time
interval. The section of the waveform that is found is displayed in the zoom window
using the zoom rate.

Low level
CH2
Status (pattern) of CH2 L H L L H L ----- H - L L
Specified status (pattern) L L H L ----- H x L L
[ : |
Conditions : Searches sections of the waveform with the same status
Clock channel : CH1 (up to 64 patterns) as the specified waveform pattern

Timing to check the status : Rising
Channel on which to perform the search : CH2

1-24
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1.5 Analyzing the Waveform

Parallel Pattern search (Section 8.9)

Search for specific portions of the currently displayed waveform.

Search for parts of waveform patterns identical to those previously set in CH1-CH4,
Math1, Math2, PodA, PodB (High, Low, Don’t Care). Search by the pattern of each bit in
PodA and PodB. (Applicable to DL7100 with software (ROM) version 1.21 or later. See
section 15.4, “Checking the System Condition.”)

Pulse Width search (Section 8.9)
Search for specific portions of the currently displayed waveform.
From the search start position, search for a portion of the waveform containing a pulse
which is longer or shorter than a previously defined length of time. Expand the retrieved
portion of the waveform per the zooming factor and display it in the waveform zoom
display window. (Applicable to DL7100 with software (ROM) version 1.11 or later. See
section 15.4, “Checking the System Condition.”)

I~y

! 'y

[l ] [] [.]

N B I L I A A

V Zoom screen center position
¥ Starting point for next search
Conditions: Pulse > T
Pulse: the length of time a specified condition is fulfilled
T: a specified length of time

In the example above, the search finds a portion of the waveform which satisfies
the condition and is longer than the specified length of time.

Auto Scroll (Section 8.9)

The zoom box scrolls automatically in a designated direction. You can stop the zoom
box while checking zoomed waveforms. (Applicable to DL7100 with software (ROM)
version 1.21 or later. See section 15.4, “Checking the System Condition.”)

Analyzing and Searching SPI Signals (Section 8.10)

SPI stands for Serial Peripheral Interface. It is a serial interface proposed by Motorola.
Data transmission is carried out using three signal wires, clock signal, data output, and
data input. By adding a chip select signal (CS), a master device can control the output of
a slave device.

Data is transmitted in units of bytes (8 bits) by synchronizing to the clock signal.

The DL7100/DL7200 can analyze the SPI signal in 1-byte unit and search patterns.
(Supported by products with software (ROM) version 3.01 or later. See section 15.4,
“Checking the System Condition (Overview).”))

12345678

1
: SSCSK Clock signal : |
> SS(I) Data output signal* 1 T
1 t
1
/o1 cs1 Slave 1 Data input signal* 1 [] :
1
/02 Cs2 SS Chip select signal (CS) T\ S
Clock i
SCK D : > SCK i '
SDO ata 9”“’”& >  SI i i
SDI < Data input so ’ I_ .
Analysis start point Analysis result
Master Slave 2 Byte number: 0
Data output signal*: 08
* Input and output as seen from the master device. Data input signal*: C4

Chip select signal: L level

IM 701410-01E
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1.6 Other Useful Functions

Initialization < Section 4.2 >

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

However, settings related to communications and the SCSI ID are not reset.

Auto Set-up < Section 4.3 >

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

Snapshot < Section 4.5 >

If single start is not selected, a waveform is updated at the specified intervals or is
displayed in roll mode. Thus, to retain the currently displayed waveform, acquisition
must be stopped. Use of the snapshot function allows the currently displayed waveforms
to remain temporarily on the screen without acquisition being stopped. To activate this
function, just press the SNAP SHOT key without stopping acquisition. The currently
displayed waveform will be retained. This waveform is called a snapshot waveform. The
snapshot waveform is displayed in white color unlike the updated waveform, making
comparison between the two easier.

Snapshot waveforms are screen image data, so they cannot be used for cursor
measurement or automated measurement . However, screen image data output (hard
copy) is possible.

Snapshot waveform

:

W
RN

Clear Trace < Section 4.5 >

This function clears all waveforms other than the loaded waveforms and restarts the
averaging, repetitive sampling, and accumulation in a signal operation.

Preset < Section 5.6 >

This function automatically sets the V/div, input coupling, trigger level, and other
parameters to appropriate values for the TTL or ECL signal (or any arbitrary value
specified). The function can also set the parameters to values suitable for the
specifications of the 700937 current probe and the 701930 current probe. The 700937
current probe is supported by software (ROM) version 1.21 or later on the DL7100 (see
section 15.4, “Checking the System Condition). The 701930 current probe is supported
by products with software (ROM) version 1.21 or later (see section 15.4, “Checking the
System Condition).
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1.6 Other Useful Functions

GO/NO-GO Determination < Section 9.11 >
The GO/NO-GO function is useful when you want to inspect signals and track down
abnormal symptoms on a production line making electronic equipment. Tow
determinations are available with GO/NO-GO operation using the Measurement of
Waveform Parameters and using the zone (Applicable to DL7100 with software (ROM)
version 1.21 or later. See section 15.4, “Checking the System Condition.”). This
function detects whether an automatically measured value falls within the specified
range, and responds accordingly, either by sounding the buzzer, saving the waveform
data to internal memory or disk, printing out the screen image (option), or Sending a mail
(Ethernet + PC Card Interface option).

Displayed-data output functions < Chapter 10 >
You can use these functions to print the screen image to the (optional) built - in printer,
an external centronics printer or a network printer, to save the image data to the storage
medium (floppy disk, external SCSI device, PC Card (optional) or network drive
(Ethernet + PC Card Interface Optional)).

(FAD

printer

(P

0000000v
i
(=

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

Recording Medium saves and loads < Chapter 11 >
The instrument standard configuration includes a built-in floppy drive and SCSI conector,
and the optional configuration includes PC Card Interface and Ethernet connector. You
can also choose to install an optional MO drive. It is also possible to save data to an
external SCSI device, PC Card or Network Drive.
You can save data in any of the following formats: HP-GL command format, Postscript,
TIFF, and BMP. This means that you can easily insert the saved images into documents
produced by conventional DTP software packages.

arD Personal Computer

ok M e N 21| 77

20|0[& ="
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1.6 Other Useful Functions

Ethernet Communications (Optional) < Chapter 13 >

Saving to a network drive (FTP client function)

You can save, delete, and copy waveform data and setting information onto the hard
drives of devices on the network such as PCs and workstations just as you would onto
internal floppy disks and hard disks. You can also save screen image data. Since the
DL is running the client in this situation, you must carry out these procedures with a PC
or workstation running the FTP server function.

DL7100/
DL7200

© &8 0-0-0-0-000
J | —

File retrieval from the DL7100/DL7200 floppy or hard drive (FTP server function)
You can download files from the internal floppy disk or hard disk of the DL7100/DL7200
using a networked PC or workstation. Since the DL is acting as the FTP server in this
situation, the PC must be acting as the client.

[ =—>

DL7100/ PC
DL7200
@ 89 0-0-0-0-000

Outputting to a network printer (LPR client function)
You can print screen images to a network printer just as you would to the DL7100/
DL7200’s built-in printer, or to a printer with a Centronics interface.

DL7100/
DL7200

ﬂ’;nter ;

o

© &8 0-0-0-0-000
J | —

Mail transmission (SMTP client function)

You can send transmissions to a given email address at specified intervals. Using this
function, you can periodically transmit such information as GO/NO-GO results and the
measurement rate.

DL7100/
DL7200
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1.6 Other Useful Functions

Communications < Interface User’s Manual (IM701410-11E) >
The instrument is equipped with a GP-IB interface as standard. The interface enables

you to send waveform data to a personal computer for analysis, as well as to perform
waveform measurement while controlling the instrument using an external controller.

Personal Computer

]] Communication interface

— L —

—0
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Chapter 2 Name and Use of Each Part

2.1 Front Panel/Rear Panel

Floppy disk drive — Jog shuttle
(Chapter 11) Changes the selected value
Menu keys (Page 2-3) or moves the cursor. The
Press a key_ to display the more the shuttle ring (outer
corresponding menu. ring) is turned, the more the
ESC key setting increment increases.
Closes pop-up menu or soft- — VERTICAL group
key menu. (Page 2-2)
Moo o0 e e — Menu group used to make
=4 settings for the vertical axis.
c HORIZONTAL group
LCD screen (Page 2-2)
Ground connector Menu group used to make
Ground connection used for - settings for the horizontal
probe calibration. : axis.
=] - — TRIGGER group
COMP output (Page 3-9) A\——— (Page 2-2)

Menu group used to
make trigger settings.

Outputs probe ‘ f

compesation signal. m@

@ Menu keys (Page 2-3)
Power switch (Page 3-6) Press a key to display the
Ethernet connector corresponding menu.

(Chapter 13, optional)

Input terminals (Page 3-7) /\
Used to connect a probe.

External trigger/clock/
trigger gate input terminal /\ SCSI connector /\
(Pages 5-14, 6-8 and 12-1) Connects to an external hard

. . disk, MO disk, or other
Trigger output terminal ’ ’ .
(Page 12-2) external SCSI storage device.

Power connectors for the PC Card slot

probes (Page 3-8) A (Page 11-2, optional)
Provides power to
YOKOGAWA's FET probes
or current probes.

Serial port (RS-232)
connector

For details about
communication functions,
refer to the instrument
Communication Interface
Manual (IM701410-11E).

Centronics connector
Connects to a printer with
a Centronics interface.

Power connector A
(Page 3-5)

GP-IB connector

For details about
communication functions,
refer to the instrument GP-IB

Interface Manual (Doc.
RGB VIDEO OUT IM701410-11E).
terminal (Page 12-4)

Logic Input connectors (Page 3-11, optional) &

= EN

Top View

Built-in printer (optional)

Handle
Use the handle to lift and carry the unit.

IM 701410-01E 2-1
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2.2 Operation Keys/Jog Shuttle/Knobs

VERTICAL Group

CH1 to CH4 keys (Section 5.1 t0 5.9)

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

LOGIC key (Section 5.10)

Displays a menu which is used to turn the display ON/OFF and set the threshold level
and waveform label for the optional logic input.

PRESET key (Section 5.6)

Displays the preset menu that sets the V/div, input coupling, probe attenuation and
trigger level to the optimum TTL or ECL level (or preset level) automatically. This preset
menu allows you to set all channels at once.

V/DIV knob (Section 5.8)

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

HORIZONTAL Group

TRIGGER Group

OTRIGD
ACTION

a o

SIMPLE | ENHANCED

R
N
e

TIME/DIV knob (Section 5.12)

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

(SHIFT +) ZOOM key (Section 8.8 to 8.10)

Displays a menu related to the waveform zoom display.

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

(SHIFT +) MODE key (Section 6.1 and 6.16)

Displays a menu used to select the trigger mode.

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

SIMPLE key (Section 6.4 to 6.7)

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

ENHANCED key (Section 6.4 and 6.8 to 6.15)

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

(SHIFT +) POSITION key (Section 6.2 to 6.3)

Used to set the trigger position.

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

TRG’D indicator

Lights up when a trigger is activated.

2-2
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2.2 Operation Keys/Jog Shuttle/Knobs

Other Menus

X-Y MENU
DISPLAY || MISC FILE | COPY

(vessne]cumsor] 95 | ZTTA:)E

a
AUTO
(B o) (&)
0
QT

DISPLAY key (Chapter 8)

Displays the screen display menu.

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

MISC key (Section 3.6 and 11.5, Chapter 13, IM701410-11E)

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

The “Network” item has been added to the menu on page 1/2 for the DL7200 and the
DL7100 firmware version 2.01 and later. Therefore the “Graphic Color” item that
appeared on page 1/2 of the DL7100 prior to firmware version 2.01 is now displayed on
page 2/2.

FILE key (Chapter 11)

Displays a menu that you use to save to, load from, or execute file operations on floppy
disk, MO disk, or external SCSI device.

SHIFT + COPY key (Chapter 10)

Used for printing out a hard copy of the screen data.

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

MEASURE key (Section 9.2 and 9.3)

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

Displays the menu for cursor measurement.

SHIFT + MATH key (Section 9.4 to 9.10)

Displays the menu for waveform computation.

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

GO/NO-GO key (Section 9.11 and 9.12)

Displays a menu related to GO/NO-GO.

AUTO SETUP key (Section 4.3)

Displays the auto setup menu used to configure the instrument according to the input
signal value.

INITIALIZE key (Section 4.2)

Displays the initialization menu which can be used to reset the key settings to their
factory setting values.

SHIFT key

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

HISTORY key (Section 7.7 to 7.9)

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

IM 701410-01E
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2.2 Operation Keys/Jog Shuttle/Knobs

ACQ key (Section 7.1 to 7.5)

Displays the acquisition method menu.

START/STOP key (Section 4.4)

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

Jog and shuttle dials (“jog shuttle”)

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

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

RESET key

Resets values that you have changed using the jog or shuttle dial.

SELECT key

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

Arrow keys (< > keys)

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

SNAP SHOT key (Section 4.5)

Repeats acquisition while retaining the currently displayed waveform on the screen.
CLEAR TRACE key (Section 4.5)

Deletes the currently displayed waveform.

HELP key (Section 4.7)

Turns the help window ON or OFF.

2-4
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2.3 Screens

C [l) EF G H
A — 19930702 15:0?:21Ju 10k I_(lﬂS/S)(ll‘\S/diuJ
B — Stopped 127 q 2HS/s 900nsAli DISPLAY. T
AL E0.0 W T HaTnE 0k 55 H H H Fornat
Dual
Tnterpolation
Sine My
Graticule
L | O ®
80,0 : : : :
CHZ 2,000V : : : : Scale Value M
OFF m
Trace Label
OFF [N
Accunulate
FE R PP O SUUPRPOS SOSPURTS FETPO PO AR SO PSPPI P OFF
2500, 065 —2.000 v 2500, 0
CH1 16:1 CHZ 16:1 Edge CH1
L 20.0 Vrdiv  0.500 Usdiv Auto Next
(56.0 VUsdiv) IC  Full 0.0V 1/2]

N

A Date and time

For the procedures used to set the date and time, see section 3.6, “Setting the Date
and Time.”

Operation state

Displays “Running” when data acquisition is in progress and “Stopped” when it is
stopped.

Waveform acquisition state and the number of acquisitions

Waiting for Trigger : trigger wait state

Pre... . pre-trigger
Post... . post-trigger
Value : the number of waveforms acquired

Display position

Zoom position
Record length

z1

D: : : :D DI:I:_:I:I 22
—
Display record length Display record length
< Normal waveform > < Zooming waveform >

Record length

Sample rate

Sampling mode

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

Normal/Env/Avg/BoxAvg Realtime sampling mode

Norm: Rep Repetitive sampling mode

Avg: Rep Repetitive sampling mode in the averaging mode
T/div setting that has been changed after waveform acquisition

Trigger level

Display format

1, 2, 3, 4, and 6 windows are possible (see page 8-1).

Ground level

Probe attenuation, V/div (The V/div setting after the data are acquired are
indicated inside the parentheses.), input coupling, and bandwidth limit settings

M Soft key menu

N

Note

Trigger level, trigger mode, trigger type, and trigger source settings

In some cases, up to 0.02% of the total number of pixels of the LCD can be defective.

IM 701410-01E
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Chapter 3 Precations During Use

3.1 Precautions During Use

Safety Precautions

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

Do not remove the cover from the instrument

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

In case of irregularity

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

Power cord

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

General Handling Precautions

Observe the following precautions when handling the instrument.

Never place anything on top of the instrument

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

Do not cause shock to the input connectors or probes
Shock to the input connectors or probes may turn into electrical noise and enter the
instrument via the signal lines.

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

When the instrument is not going to be used for a long period, unplug the power
cord from the AC outlet

IM 701410-01E
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3.1 Precautions During Use

When carrying the instrument

First, remove the power cord and other cables. When carrying the instrument, hold the
handle located on the side panel on the right when facing the front of the instrument (see
below).

Cleaning

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

A\ | WARNING.

Do not place the oscilloscope on its back.

Installation Conditions
The instrument must be installed in a place where the following conditions are met.
Flat horizontal location
Set the oscilloscope in the proper direction and in a level and stable place. If placed in
an uneven or unstable place, printing quality decreases. Note that the oscilloscope can
be tilted forwards on the stand.

Well - ventilated location

Vent holes are situated on the bottom. In addition, vent holes for the cooling fans are
also situated on the left sides. To prevent a rise in the internal temperature, the vent
holes should not be blocked and sufficient clearance should be maintained around them.
If your unit includes an internal printer, leave additional space.

5 cm or more

>3
10 cm or 7/}— Emmma 5cm or
more 992 more
& Hgolola

Og0|0[5
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3.2 Installing

Ambient temperature and humidity

Ambient temperature: 5 to 40°C

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

Note

» To ensure high measurement accuracy, the instrument should only be used under the
following conditions.
Ambient temperature: 23 +2°C
Ambient humidity: 55+10% RH

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

Never install the instrument in the following places.
In direct sunlight or near heat sources
Where an excessive amount of soot, steam, dust or corrosive gases are present
Near magnetic field sources
Near high voltage equipment or power lines
Where the level of mechanical vibration is high
In an unstable place

Installation Position
Place the instrument in a horizontal position or tilted using the stand, as shown below.
When you use the stand, pull it forwards until it locks. To return the stand to its original
position, push it backwards.

Rubber feet
When using the instrument in the tilted position, attach two rubber stoppers to the rear
feet to prevent the instrument from sliding.

3-4
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3.3 Connecting the Power Cord

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

/N "WARNING |

» Connect the power cord after confirming that the voltage of the power supply
complies to the rated electric power voltage for the instrument.

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

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

» Do not use non-grounding extension cords or other measures that defect the
protective grounding.

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

. ___________________________________________________________________________________________________|

Connecting the Power Cord
1. Make sure that POWER switch is OFF.

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

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

terminal.
Rated supply voltage: 100 to 120 VAC/220 to 240 VAC
Permitted supply voltage range: 90 to 132 VAC/198 to 264 VAC
Rated supply voltage frequency: 50/60 Hz
Permitted supply voltage frequency range: 48 to 63 Hz

Maximum power consumption (when the built-in printer is used): 290 VA

3-pin AC outlet

Power cord
(Supplied with instrument)

IM 701410-01E 3-5
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3.3 Connecting the Power Cord

Turning the Power ON or OFF
Items to be checked before turning ON the power
Check that the instrument is installed correctly as instructed in Section 3.2 “Installing”
(page 3 - 3).
Check that the power cord is connected correctly as sown in Section 3.3 “Connecting the
Power Cord” (page 3 - 5).

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

> SIS
L L

Response at Power ON
Self test and calibration start automatically when the power switch is turned ON.; if the
check results are satisfactory, the normal waveform display screen will appear.

Note
Wait at least 10 seconds after turning the power OFF before turning it back ON again.
If calibration does not start when the power is turned ON, or if the normal waveform display
screen does not appear, check the following points.
» Check that the power cord is plugged in properly.
« Check that the correct voltage is being supplied from the AC outlet. (Refer to page 3 - 5)
» Check that the fuse is not blown. (Refer to page 15 - 12)
If there is still no power even after the above points have been checked, contact your nearest
YOKOGAWA representative as listed on the back cover of this manual.

For Accurate Measurement
Turn the power switches ON and allow the unit to warm up for at least 30 minutes.
After warm-up is complete, perform calibration. (Refer to Page 4 - 9.)

Response at Power OFF
Settings made prior to turning OFF the power are retained (even if the power cord is
removed). This allows display of waveforms using those saved settings the next time the
power is turned ON.

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

Input Terminals

A

A probe (or an input cable such as a BNC cable) must be connected to one of the input
terminals* (CH1 to CH4) located on the lower section of the front panel.
The input impedance is 1 MQ +1.0% and approximately 20 pF or 50 Q +1.0%.

* The number of input terminals varies according to machine model.

CAUTION

» The maximum allowable input voltage is 400 V (DC + AC peak) or 282 Vrms
when the frequency is 1 kHz or less. Never input a voltage exceeding this level,
as it could damage the input section of the instrument. If the frequency exceeds
1 kHz, the input section may be damaged even when the voltage is below 400 V.

+ The maximum allowable input voltage is 5 Vrms or 10 Vpeak when using 50-Q input.
Never input voltage exceeding this level, as it could damage the input section of this
instrument.

@@= @= @=

1 MQ 20 pF < 400 Vpk CATIU A5ﬂ§2< 5 Vrms, 10 vPK

Points to Note when Connecting a Probe

Probe

» When connecting a probe to the instrument for the first time, perform phase correction
of the probe as described in the next section on page 3 - 9. Failure to do so may
result in unstable gain across different frequencies, thereby preventing correct
measurement. Calibration must be performed for each channel.

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

Specifications for the probe (700988) supplied with the instrument (after calibration)

ltem Specifications Setting 1 : 1 Conditions
Setting 10 : 1
Input impedance/ 10 MQ +2%,approx. 14 pF 1 MQ £1.0%,approx. 150 pF  When used with
capacitance this instrument
Attenuation ratio 10:1£3% — When used with
this instrument
Frequency band DC to 400 MHz DC to 6 MHz When used with
this instrument
Rise time 900 ps or less 58 ns or less When used with
this instrument
Maximum 600 V (DC + AC peak) 1 —
input voltage or 424 Vrms,
Frequency is 100 kHz or lower
Connector type BNC BNC —
Total length 1.5m 1.5m —

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

IM 701410-01E
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3.4 Connecting a Probe

When using a probe other than the one supplied with the instrument

» To measure a signal which contains harmonics of approximately 500 MHz, use a
probe with a frequency band of 500 MHz or higher.

» Correct measured values cannot be displayed if the probe’s attenuation ratio is not “1
:1,710:1,”“100: 1" or “1000 : 1.”

Setting the probe attenuation

Follow the operating procedure given in Section 5.4 “Selecting Probe Attenuation” (page
5 - 4) so that the probe’s attenuation matches the one displayed under “Probe” in the soft
key menu. If they do not match, measured values cannot be read correctly.

When using the FET probe (700939), the current probe (700937 or 701930), or the
differential probe (701920)

A

When using YOKOGAWA'’s FET probe (700939), current probe (700937 or 701930), or

differential probe (701920) use the power supply for the probe provided on the rear panel
of the instrument.

CAUTION

+ Use the power connectors for the probes on the rear panel only for powering
probes 700939, 700937, 701930, or 701920. Using the power connectors for
any other purpose can damage DL7100/DL7200 or the device that is connected.

+ Do not use a current outside the range that this instrument can supply. Such act
can cause damage to the instrument.

Precautions to be taken when using the FET probe (700939), current probe (700937
or 701930), or differintial probe (701920)

When connecting the FET probe (700939) or the current probe (700937 or 701930) to

the probe power supply terminal on the rear panel, make sure that the current does not
exceed the range shown below.

Given terminals A through D

(Current consumption of A) + (Current consumption of B) <400 mA
(Current consumption of C) + (Current consumption of D) < 400 mA
(Total current consumption of A through D) < 600 mA

B L PROBE

(£12v)

EXT CLOCK IN

POWER J TRIG OUT  EXT TRIG IN
)

(TTLLr) TRIG GATE IN
£40V MAX 1MQ

When using the current probe (700937 or 701930), the number of probes that can be
used is limited by the current generated by the device under measurement. Examples of
current consumption measurement of an active probes that can be connected to the
DL1740 are shown below.

Current probe (700937)

£ 200
[=
9 150
-B_ 100 o~ =1 .
£ s — - I:osntlve current
=]
@ o 1
g 50 l
[3) i Negative current
100 =
c
o-150 DC
5-200 - - - = AC (=50 Hz)
0-250
-15 -10 -5 L] 5 10 15

Current generated [A]
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3.4 Connecting a Probe

Current probe (701930)

400

<
£, 300
c -
o 200 —=
= --T -
g— 100 = Positive current
3 o0 1
S -100 RREN ' .
g =<1 Negative current
‘g -200 =~ DC
= -300 - - - == AC (f=50 Hz)
]
O -400
-150 -100 -50 0 50 100 150

Current generated [A]

The positive and negative power supply of the FET probe (700939) or the differential
probe (701920) is 125 mA at the maximum.

IM 701410-01E
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3.5 Compensating the Probe (Phase Correction)

A

CAUTION

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

Operating Procedure

Explanation

1. Turn ON the power switch.

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

3.  Touch the probe’s tip against the probe compensation signal output terminal and
connect the grounding wire to the functional earth terminal.

4.  Perform auto set-up using the procedure described on page 4 - 5.

5. Insert a screwdriver into the trimmer adjusting hole in the probe and turn the
trimmer so that the displayed waveform becomes square.

probe compensation (COMP) Functional earth terminal

signal output terminal

Reason for probe compensation

If the probe’s input capacitance is outside the specified range, the gain will not be
constant across different frequencies, preventing display of the correct waveforms. The
input capacitance varies depending on the probe used, so the variable capacitor
(trimmer) provided on the probe must be adjusted.

Probe compensation must be performed when the probe is to be used for the first time.
Moreover, the appropriate input capacitance varies according to which channel is used,
so probe compensation is required when the probe is switched from one channel to
another.

Calibration signal

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

Frequency: approx. 1 kHz

Amplitude: approx. 1V

Waveform differences

Correct waveform Over-compensated Under-compensated
(gain is too high at high (gain is too low at high
frequency) frequency)

IM 701410-01E



3.6 Setting the Date and Time

Function
Date (YY / MM/ DD)

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

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

Note

+ The date and time are backed up by the built-in lithium battery.

Leap years are taken into account.

Operating Procedure

Displaying the System Configuration Menu

1.
2.
3.

Press the MISC key
Press the “System Config” soft key to display the system configuration menu.
Press the “Date/Time” soft key to display the date and time display/setting

menu.

Turning ON/OFF the date and time display

4.  Select “ON” or “OFF” using the “SELECT” key.

Setting the Date and Time

5. Turn the jog shuttle to move the cursor to “Year.”

6. Pressthe “SELECT” key to display the “Year” input box.
7.  Set the year using the jog shuttle.
8. In a similar fashion, set the “Month,” “Day,” “Hour,” “Minute,” and “Second.”
9.  Turn the jog shuttle to move the cursor to “Set” and press the “SELECT” key to
confirm the settings.
19996763 10:17:39 HEHWR Nornal 7
HISC, Stopped 55 iMS/s  Ansg[System Config]]
0 ] ) [CHL EL < Fainz 10k 55 Hessage
caseacion || (||l "
‘c oaes Date/Tine, CIick sound ||
weunicaion| | ([ — .
- =IIlI | R Jate,Tine =l
Honth
T T y [ 1]
f—— TN N | P p— =[ll|
Minute [OFfset Cancel ||
System Config = Hode
|H||H b Second ON
Set, [Trigger cate |
[P B 13 Fage Bt FL00 Tack Lot
Next 20.0 vAiv 0.500 U div Auto ON
12| DC  Full IC  Full 0.000 U ) Brightness
?.
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3.7 Connecting the Logic Probe (Optional)

A

CAUTION

« The maximum input voltage is 40 V (DC + AC peak) or 28 Vrms at a frequency
of 1 kHz or less. Voltage exceeding this limit may cause damage to the logic
probe or the instrument. When the frequency is above 1 kHz, voltages less than
this maximum voltage may also cause damage.

» The 8 input lines on each POD have a common ground. In addition, the ground
for the instrument and the ground for each POD are also common. Do not
connect inputs which differ from the common voltage, as doing so may cause
damage to the main unit, logic probe, or to other connected instruments.

» Make sure to turn off the instrument when connecting or removing the 26-pin
connector.

Logic Input Connector

Connect the logic probe (700985) to any of the logic probe input connectors (2
connectors indicated POD A through POD D) located on the lower left section of the rear
panel.

=nitr—r3

A B

LOGIC PROBE (USE 700985)

About the Logic Probe

The logic probe (700985) is a probe for connecting to the logic input connectors of the
instrument. For connecting to the point of measurement, use the accessory connecting
leads (B9852EJ + A1470JZ, A1471JZ). Also, do not alter the connecting leads. Doing
s0 may cause the leads from satisfying the specification.

There are 8 logic inputs for every POD. The threshold level is selected from TTL/ECL/
User in the instrument menu (refer to section 5.11).

Specifications

ltems Specifications Conditions
Maximum toggle frequency 80 MHz When use with this instrument
Number of inputs 8 When use with this instrument

Maximum input voltage +40 V (DC + AC peak) or 28 Vrms  Frequency is 1 kHz or lower
Maximum sampling rate 1 GS/s (DL7100), 2 GS/s (DL7200) When use with this instrument

Threshold level* +10 V with 0.1 V resolution When use with this instrument
Threshold accuracy* +(100 mV + 3% of the setting) When use with this instrument
Minimum input voltage 500 mVp-p When use with this instrument
Input resistance approx. 1 MQ
Input capacitance approx. 15 pF
Preset threshold TTL=14V,ECL=-13V When use with this instrument

*

As measured under standard operating conditions (see page 16 - 10) after warm up.
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3.7 Connecting the Logic Probe (Optional)

Operating Procedure

Note

1. Attach the accessory connecting lead (B9852EJ + A1470JZ, A1471JZ) to the
logic probe, and lock the connector by clamping the lever inwards. To release
the connecting lead, pull both levers outwards.

2. Turn OFF the instrument.

3.  Connect the 26 pin connectors of the logic probe to the logic connector on the
rear panel.

4. Turn ON the instrument.

The input signal is at “L level” when the logic probe is not connected to the instrument

IM 701410-01E
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Chapter 4 Common Operations

4.1 Entering Values and Character Strings

Entering a Value
Direct entry using the special knob
The following knobs can be used to enter values directly simply by turning them.
V/DIV and TIME/DIV knobs

( VERTICAL 1)

OTRIGD
ACTION

a

DELAY

(m}

Note

When setting the voltage sensitivity before turning the V/DIV knob, the channel for which you are
going to use the knob must be selected using one of the keys CH1 to CH4.

Entry using the jog shuttle

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

19990703 10:29:56 [—————————no«  Nornal
Stopped 55 IMS-s  AmsAlic POSITION,
CHT B0.0 H T a0k 55 ¢ @ Position

56.0x

set to 10x

Set to 50

Set to 90

EiE
BEEEEEE

5. 000ms’ -2.000 ¥ : : : : 5. 00
CH1 16:1 CHZ 10:1 Edge Ext
20.8 Usdiv 0.500 Usdiv Auto

DC  Full DC  Full @9.000 U

Note

If you make an incorrect change with the jog shuttle, you can undo the change by pressing the
RESET key.
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4.1 Entering Values and Character Strings

Entering a Character String
Date/time, file name and comment can be entered using the keyboard displayed on the
screen. Operate the keyboard using the jog shuttle, SELECT key and arrow key to enter
a character string as follows.

Keyboard operation
1. Turn the jog shuttle and move the cursor to the character you wish to enter. (On
DL7200, and DL7100 with firmware version 2.01 or later, the “A” and “¥” soft
keys can be used to move the cursor up and down.)
If a character string is already entered, use the arrow keys to move the cursor to
the position at which you wish to enter the character.
2. Press the “SELECT” key to confirm the character entry.

Repeat steps 1 and 2 to enter all the characters.

4.  After selecting “ENT” on the keyboard and pressing the “SELECT” key, the
character string is confirmed and the keyboard disappears. (On DL7200, and
DL7100 with firmware version 2.01 or later, the “ENT” soft key can be used to
confirm the string (and hide the keyboard). At this point, the confirmed string is
temporarily stored.)

If the “RESET” key is pressed before confirming the character string, the entire
string is cleared.

w

19990703 10:30:37 HEH‘M Normal
Stopped 55 MS/s  Ansati COPY.
G ET BRI Copy to

File
/\W
Color

wr | (I

comment :,l | | H |

1 =l

File List

—s0.0 W
[z Z000

|-5. 0000’ ~2.000 v 5. 000
CH1 16:1 CHZ 16:1 Edge Ext £ [( File Name
20.0 VAdiv  0.500 Udiv Auto
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Applicable to DL7100 prior to firmware version 2.01.
CAPS: a capital letter
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Moves up and down.

CAPS

LI

Deletes the character
before the cursor.

0

Operates in the same
— fashion as the key on
the keyboard.

|¢> H

Recall the temporary
stored character string
See "Recall" below.

J
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=
=2
3

= INSERT

AEEEEETl—— CAPS: a small letter
{}[]

Applicable to DL7200 and DL7100 with firmware version 2.01 or later.
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4.1 Entering Values and Character Strings

¢ Operation to temporarily store character strings (Applicable to DL7200, and
DL7100 with firmware version 2.01 or later)
The strings that are previously confirmed are sequentially sent to the subsequent
memories. When the number of confirmed strings exceeds eight, the strings are
deleted in order starting from the oldest string. ¥) 0 through ¢) 7 symbols do not appear

on the screen.

Symbol indicating the Do o1 D2 D7
memory storing the string

When string “AA” is Stores AA

confirmed first

When string “BB” is Stores BB Moves and

confirmed next stores AA

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

confirmed next stores BB stores AA

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

¢ Recall (Applicable to DL7200, and DL7100 with firmware version 2.01 or later)

(Note that the string that is displayed in the entry box of the keyboard is

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

1. Every time the ¢) soft key is pressed, strings that are temporary stored (strings
that have been entered previously) appear in order in the input box of the
keyboard. When the eight strings that are temporarily stored are displayed, the
most recent string is displayed again.

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

Keys other than characters

DEL : Deletes the character at the cursor.

INS : Switches between insert and overwrite modes. The indicator will be lit during
insert mode.

CLR : Deletes all displayed characters.

ENT

SPACE: Enters a space.
: Confirms the displayed characters.

CAPS : Toggles upper-case and lower-case characters.

Number of characters and types available

Number of characters

Available characters

Date, time Specified number 0to9(/:)

File name 1t08 0t09,AtoZ, %, _, (,)

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

File comment 0to 25 All characters (including space)

Mail address 0to 40 All characters (including space)
Note

+ Comments and file names can both contain both upper and lower case letters. However, file
names are NOT case sensitive. The following five file names are not allowed due to MS -

DOS restrictions.

AUX, CON, PRN, NUL and CLOCK

* You cannot enter two or more atmarks “@” in succession.

IM 701410-01E
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4.2

Function

Initializing Settings

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

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

Settings which cannot be initialized

Date and time

Communication interface related settings

SCSI ID number (except when initializing at power up, or initializing with the SHIFT +
INITIALIZE keys)

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

Initialization at power ON

Turning the power switch ON while holding down the RESET key will start initialization.
This also initializes settings relating to the communication interface and SCSI ID number
setting. If settings are initialized using this method, you will not be able to restore the
previous settings.

Operating Procedure

Performing initialization
1. Press the INITIALIZE key.
2. Press the “Initialize” soft key to start initialization.

1399,072,63 16:30:41 |——o———1o« Normal
55

Stopped 1MS/s 1nsdi__ INITIALIZE,
[CHL

) T Maint10k 73
...... . e .Imitialjzel

LS. 000ms  -2.000 v

=. 000
CH1 1e:1 CHZ 1@:1 Edge Ext §

Auto undo
IC  Full OC  Full 0.000 V

20.0 Usdiv  6.500 Urdiv

Canceling initialization
3.  Press the “Undo” soft key. This will restore the previous settings that were in
effect before initialization.

Note
The “Undo” operation remains available only while power stays on.
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4.3 Performing Auto Setup

Function

The key settings such as V/div, T/div, and trigger levels are automatically set to optimum
values for the input signal.

iorna1
MS/s  nsas_AUTO SETUP_]

| auto setup

Narnal
00kS /s Snyid AT SETUP_|

=7 s
| auto Setup

—
] J \ \ ﬂ
sy )

[ f g

i0:

19990703 10:30:41 e 1993/07,03 10:30:41 [
Stopped 124 2 Stopped £ 7

coH 1 oz 1071 Tdge CHi 4
| Undo 20.0 Urdiu  0.500 Usdiv auto

las. oo0n_-s.00s
cuf 10:1 — CHZ 1071 EAge Ext £
50.0 Urdiv futo Unde

bc Full D Full 220

K 2.00 Uiy
¢ Full  DC  Full 0.000 U

Before auto setup After auto setup

The center position after auto setup
The center position after auto setup is setto 0 V.

Target channels
Auto setup is performed on all channels.

Canceling auto setup

By pressing the “Undo” soft key, the settings can be set back to the values that existed
immediately before auto setup was performed. However, settings which existed before
auto setup are erased when the power is turned OFF. In this case, the “Undo” operation
will have no effect. If you intialize the settings after auto setup, settings which existed
before auto setup are erased.

Waveforms that can be automatically set up
Frequency : Approx. 50 Hz or more
Maximum absolute input value
: Approx. 20 mV or more (assuming 1 : 1 probe attenuation)
Type : Repetitive waveforms that are not complex
When the input coupling is set to “DC.”

Note

« The auto setup function may not operate properly in some cases such as when the waveform
contains a large DC offset or high frequency components.
» The auto set-up function cannot be used on input waveforms.

IM 701410-01E
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4.3 Performing Auto Setup

Settings made by auto set-up

Waveform acquisition and display
Acquisition mode

Acquisition count

Record length

Interleave mode

Timebase

Accumulation mode

Zoomed waveforms

Normal

Infinite

10k

OFF

Int

OFF

Traces set ON for display

Vertical - axis settings
V/div

Offset voltage
Coupling

Bandwidth
Display ON/OFF

Position

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

0 V (If Adjust Mode is 0 V)

Other than DC 50 Q: DC 1 MQ, DC 50 Q: DC 50 Q (DC 1
MQ on DL7100 prior to firmware version 2.01)

FULL

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

0 div

Horizontal - axis settings
T/div

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

Trigger settings
Trigger mode

Trigger type
Trigger source

Trigger level and slope
Trigger coupling

Auto

Simple

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

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

rising
HF rejection OFF
Hysteresis
Holdoff time 80 ns
Trigger position 50%
Trigger delay Os
Trigger gate OFF
Math setting
scalling OFF

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

unchanged.

Operating Procedure

Selecting the center position and channels, performing auto setup
1. Press the “AUTO SETUP” key.
2. Press the “Auto Setup” soft key to perform auto setup.
When auto set-up is executed, waveform acquisition starts automatically.

1999,607,03 10:30:d1 |——————itx
55

Nornal
1MS/s 1nsAlid__AUTO SETUP,

Stopped
[EHL A R Mairi 10k 77

. I Auto Setup |

LS. 000ms  -2.000 v

CH1 1e:1 CHZ 1@:1
20.0 Usdiv  6.500 Usdiv
IC  Full OC  Full

IEE%I IEEEI IE%%I -_l_ -l_ I%%%I IEEEI

5. 000
Edge Ext +

Auto Undo
0.000 U

Canceling auto setup

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

auto setup.
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4.4 Starting/Stopping Waveform Acquisition

Function
The START/STOP key is pressed when starting or stopping waveform acquisition.
»  When the indicator to the upper right of the START/STOP key is ON, waveform
acquisition is started.
*  When the indicator to the upper right of the START/STOP key is OFF, waveform
acquisition is stopped. “Stopped” is displayed on the upper left corner of the screen.

Operation when the acquisition mode is set to averaging mode
+ When the waveform acquisition is stopped, the averaging process also stops.
+ When the waveform acquisition is restarted, a new averaging process starts.

START/STOP operation while accumulation is in progress
When the waveform acquisition is stopped, accumulation is temporarily suspended.
When the waveform acquisition is restarted, accumulation resumes.

Conditions in which the START/STOP key is disabled
« When the instrument is in the remote mode, controlled via communication.
» When the instrument is printing or auto setup is in progress.

Note

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

 If the waveform acquisition conditions are changed and the acquisition is restarted, previously
acquired data are cleared.

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

Operating Procedure
1. Pressing the “START/STOP” key starts or stops the waveform acquisition.
Waveform acquisition is in progress when the indicator above the key is lit.
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4.5 The Snapshot and Clear Trace Functions

Function

< For a description of this function, refer to page 1 - 26 >

Snapshot

This function retains the waveforms currently displayed on the screen. It also enables
update of the display without stopping acquisition. Hence it is very useful when you want
to compare waveforms.

The following operations are not available for snapshot waveforms.

« Cursor measurements and automatic measurements

* Zoom and math operations

The snapshot waveforms can be saved or loaded in bitmap format.

For details, see Section 11.8 “Saving Snap Shot Waveforms.”

Clear trace

This function clears every waveform currently displayed on the screen.

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

The loaded waveform is not cleared. To cleare the loaded waveform, perform the unload
operation.

The SNAP SHOT key and CLEAR TRACE key are not operative in the following

cases.

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

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

Operating Procedure

Snapshot
Press the SNAP SHOT key. The snap shot process will start.

Clear trace

Press the CLEAR TRACE key. The clear trace process will start.

Averaging and measurement will also be started from the scratch. (The count is reset to
“0.%)
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4.6 Calibration

Function

Calibration

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

Ground level offset

A/D converter gain

Trigger threshold

Time axis for repetitive sampling mode

The oscillation frequency of the startup oscillator for the pulse width trigger.

Points for attention

» Always allow the instrument to warm up for at least 30 minutes after the power is
turned ON before starting calibration. If calibration is performed immediately after the
power is turned ON, the calibration may be inaccurate due to drift caused by
fluctuation in the temperature of the instrument.

» Calibration must be performed when the temperature of the instrument is stable and is
between 5°C and 40°C (preferably at 23°C £2°C).
When performing calibration, remove the input signals. Otherwise, proper calibration
may not result.

Note

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

Auto Calibration (AUTO Cal)

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

After 3 minutes

After 10 minutes

After 30 minutes

Once every hour

If DL7100 is auto-calibrated while input takes place, it is recommended that you
disconnect the input and then repeat calibration.

Deskew
Corrects the CH1 to CH4, POD A, and POD B delays.

Deskew Time setting range
The correction time is set within the following range.
—100 ns to 100 ns

IM 701410-01E
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4.6 Calibration

Operating Procedure

Performing calibration
1. Press the MISC key. The MISC menu will appear.

ok w0bd

Press the “Calibration” soft key.

Press the “AUTO Cal” soft key to select either “ON” or “OFF.”
Press the “Deskew” soft key to select either “ON” or “OFF.”

If “ON” is selected in step 4, select the desired channel.

Pressing the “Target CH” soft key displays a menu used to select the channel.
6.  Press the soft key corresponding to the desired channel to select the channel.

7. Turn the jog shuttle to set the Deskew Time.

8.  Press the “Cal Exec” soft key to start calibration.

==y formu

IMS/s  1msddiy HISC

i Normal

1MS/s AmsAl

Calibration_]]

W

M
Calibration

‘N
Connunication

SCSI 1D

I cal Exec |

Auto Cal
F om

Graphic Color

d
System Config

I Overview |

5. 000
Edge CH1 §
Auto

-2.2V

Deskeu 1

ﬁii ON

Next

1.2}

5. 000
Edge CHL f|
Auto

7.2V
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4.7 Using the Help Function

Function

Displaying a help window

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

If a key is pressed or the jog shuttle is turned while a help window is displayed, the help
window relating to the displayed soft key menu or the jog shuttle menu will appear.

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

Operating Procedure

1. Press the HELP key.
2. Press the function key or soft key corresponding to the function for which you
want help.

Clearing the help window
3.  Press the HELP key again to close the window.
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Chapter 5 Vertical and Horizontal Axes

5.1 Turning

Function

Channels ON/OFF

Channels CH1 to CH4 can be displayed simultaneously.
When turned ON, the indicators to the left of the channel keys light.

Note

The screen can be split into up to six display areas (Refer to page 8 - 1). A scaling value and
waveform label name for each display area (refer to page 8 - 6, 8 - 7) can also be displayed.
If a waveform or waveforms are loaded from history memory, store memory or floppy disk, the
input waveform cannot be displayed. To compare waveforms, use the snapshot function.
When the logic input is turned ON, a window for the logic waveforms opens.

Operating Procedure

1.
2.

Press one of the CH1 to CH4 keys or LOGIC key to select the desired channel.
Press the “Display” (for [CH1]-[CH4]) or “Mode” (for [LOGIC]) soft key to select
“ON” or “OFF.”

The “CH1” to “CH4” or “LOGIC” key can be pressed twice to turn the channels

ON or OFF.

1999467,03 10:30:41 [//—/—————————"u» MNoOrmal
Stopped 43 3 1MS<s  Amsli T,
CHE 007 T Falns 10k 55 Tisplay
e
N ...[@ Position |
L 0.00div
Coupling
' pcane
-an.o v
Tz AR Probe
1l
& orfset
o.00
Banduwidth
BRSO S Full
5. 000ns:-2.000 v 5. 000
CH1 16:1 CHZ 10:1 Edge CHI £
20.0 Vadiv  0.500 Vodiv Auto Next
DC  Full IC  Full 2.2V 12

IM 701410-01E

5-1

SOXY |BJUOZIIOH pue |edIldA H



5.2 Setting

Function

the Vertical Position of a Waveform

< For a description of this function, refer to page 1 -4 >

Range of movement
The vertical position can be moved in the range between +4 div from the center position
in the waveform display frame.

Setting resolution
0.01 div

Confirming the vertical position
For input waveforms and computed waveforms, the ground level and vertical position are
marked on the left of the waveform display frame.

Ground level
mark T Q
Vertical position —> C
mark
\/I | N/
Note

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

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

+ If the display waveform goes out of the waveform display frame from moving the vertical
position during the waveform acquisition is starting, a chopped waveform is displayed as
shown in the following figure even if the vertical position is returned to its original position

after stopping the acquisition.

 If the vertical position is moved, the effective data range also changes. For details, see page
1-3.

L

|
i

Operating Procedure

1. Press one of the keys from CH1 to CH4 to select the desired channel.
2. Press the “Position” soft key to set the jog shuttle action to “Position.”
3.  Turn the jog shuttle to set the vertical position.
You can change the setting a digit using the arrow keys (located below the jog

shuttle).
19990763 10:30:41 [————————Juo« Normal
Stopped 43 3 1MS-s 1nsAlis CH1.
[EAT EZ 0V W Maini10k > Display
w o m || (=
...... v X N[ Position |
a @ Position
0.90div
Coupling
______ VNV A
9.0
o ERITE Probe
=1l
& orrset
0-0u
Bandwidth
______ S outhotoattonth
5. 00ons! _~2.000 v 5. 000
CH1 16:1 CHZ 10:1 Edge CH1 £
20.0 Udiv  0.500 Udiv Auto Next
DC  Full DC Full 2.2V 12|

5-2

IM 701410-01E



5.3 Selecting Input Coupling

Function

A

Attenuation Attenuation

< For a description of this function, refer to page 1 -2 >

Input coupling

The following three types of input coupling are available.

AC 1 MQ : Acquires and displays only the AC content of the input signal.

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

MQ).

DC 50 Q : Acquires and displays both the DC and the AC content of the input signal
(50 Q).

GND : Checks the ground level.

Input coupling and frequency characteristic
The frequency characteristic when “AC” or “DC” is selected is shown below.
Note that low - frequency signals and low - frequency contents are not acquired if “AC 1
MQ” is selected.
When “AC” is selected When “DC 50 Q” is selected

0dB
-3dB

0dB
-3dB

400 MHz 500 MHz (400 MHz)
Input frequency Input frequency
less than 10 Hz when using 1 : 1 probe ():DC1MQ

less than 1 Hz when using 10 : 1 probe
_______________________________________________________________________________________]

CAUTION

The maximum input voltage when the frequency is less than or equal to 1 kHz is
400 V (DC+ACpeak) when using 1-MQ input and 5 Vrms or 10 Vpeak when
using 50-Q input. Applying a voltage that exceeds these values can damage
the input section. When the frequency exceeds 1 kHz, voltages below these
values can also sometimes damage the input section.

Operating Procedure

1. Press one of the keys from “CH1” to “CH4” to select the channel.
2. Press the “Coupling” soft key to display the menu used to select the coupling.
3.  Press the soft key corresponding to the desired coupling.

If “DC 50 Q” is selected, a confirmation menu is displayed. Press the “Set to DC
50 Q" or “Cancel” soft key.

19990763 16:30:41 HEH‘M Normal
[ ] Stopped 13 3 MS/s AN (o} N—
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Probe
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16:1

) Offset
GND
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Bandwidth Bandwidth
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5.4 Selecting Probe Attenuation

< For a description of this function, refer to page 1 - 3 >
Function
Probe attenuation for each channel can be selected from the following.
1:1,10:1,100:1, or 1000 : 1

Note
If an incorrect attenuation has been selected, V/div will also be incorrect. If you set the
attenuation to 1 : 1 when using a 10 : 1 probe, for example, the displayed value for automatically
measured amplitude will be 1/10 the true value.

Operating Procedure
1. Press one of the keys CH1 to CH4 to select the desired channel.
2. Press the “Probe” soft key to display the menu used to select the attenuation.
3.  Press the soft key corresponding to the desired attenuation.

1999/07,63 10:30:41 [————————Juo« Normal
CH1, Stopped 43 3 IMS/s  1nsdliy CH1,
I Display | [CHT EZ.0 < Main: 10k 55 Display
. o | [
i@ Position - Position
0.00div 0.90div
Coupling
1:1
DC1Me s
98,0
Probe e Z.0m Y
g 11 =1l
16:1
= Dffset
190:1
8.0 v
Band Width
1000:1
Full . .
5. 0000s” -2.000 v 5. 000
CH1 16:1 CHZ 16:1 Edge CH1
Next 20.0 Usdiv  0.500 VAdiv Auto Next
1.2 DC  Full DC  Full 2.2V 1-2]
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5.5 Setting the Offset Voltage

Function

< For a description of this function, refer to page 1 -2 >

The offset voltage setting applies to all input couplings (AC 1 MQ, DC 1 MQ, DC 50 Q,

and GND couplings).

Offset voltage setting range

Sensitivity Range (Probe =1 : 1)

Offset Voltage Setting Range

2 mV/div to 50 mV/div
0.1 V/div to 0.5 V/div
1 V/div to 10 V/div

-1.0Vto1.0V
-10.0Vto 10.0V
—100.0 V to 100.0 V (DC 50 Q: 1 V/div only)

The setting resolution is 0.01 div. If the voltage scale is 2 mV/div, for example, the setting
resolution will be 0.2 mV.

Canceling the offset voltage
You can return the offset to OV by pressing the RESET key.

Points for attention

» Setting the offset voltage while acquisition is stopped will change the display position
only. The newly set offset voltage will come into effect when acquisition is restarted.

* You can select whether or not the offset voltage is reflected in the results of cursor
measurements, automatic measurements, or math computations.

» If you change the probe attenuation, the offset changes proportionally to reflect the
new attenuation rate.

« Changing the voltage sensitivity does usually not affect the offset value. Only if the
change would cause the offset to go out of range, the offset moves to the nearest
range limit. If you then return to the original sensitivity, the offset returns to its original
setting as well (provided that you have not explicitly changed the value in the
meantime).

Operating Procedure
Setting the offset value
1. Press one of the keys from “CH1” to “CH4” to select the channel.
2. Press the “Offset” soft key.
3.  Turnthe jog shuttle to set the offset value.

1999-07,03 10:30:41 [————"——J10x MNormal
Stopped 43 T IMS/s  insAdic CH1,
eI AN ERCCITE Display

oF [

) Position

0.90div
Coupling

DC1Hge

380w

hz PALTEY Probe
10:1
@ Offset
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Bandwidth

Full
bs.000ns” -2.000 v 5. 000
CH1 10:1 CHZ 16:1 Edge CH1 &
20.0 Usdiv  0.500 Urdiv Auto Next

DC  Full DC  Full 2.2V 1-2]

Canceling the offset value (set to 0 V)
Press the “RESET” key to set the offset value to 0 V.
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5.6 The Preset Function

Function

The preset function automatically sets each key setting, such as the V/div, input coupling
and trigger level, to the optimum value for measurement of TTL or ECL signals (or to an
arbitrary value). Also, you can automatically set the appropriate values for use with the
current probe 700937 (sold separately: Applicable to DL7100 with software (ROM)
version 1.21 or later. See section 15.4, “Checking the System Condition.”). This
function allows you to make settings for a selected channel or for all channels at the

same time.
Settings made by a preset
TTL ECL User

Input coupling DC1MQ DC1MQ DC 1 MQ
Trigger coupling DC DC DC
Probe 1:1,10:1,100:1 or 1000 : 1 is available.
V/div 1 V/idiv' 200 mV/div'  Arbitrary*?
Offset voltage 25V -1.3V Arbitrary*?
Trigger level 1.4V -1.3V Arbitrary*2

*1 2 V/div when probe setting is 1000 : 1.
*2 For details about the setting ranges, see Sections 5.5, 5.8, and 6.5.

Current (700937) Current (701930)"
Input coupling™ DC 1MQ DC 1MQ
Probe 1:1 1:1
Linear Scaling ON ON

ValueA: +1.0000E+02

Linear Scaling Coefficient ~ ValueA: +1.0000E+01
ValueB: 0.0000E+00

Units A
Scale Value Display ON

ValueB: 0.0000E+00
A
ON

*3 Supported by products with software (ROM) version 3.01 or later. See section 15.4,

“Checking the System Condition.”

Operating Procedure

Selecting the channel
1. Pressthe “PRESET” key.

2. Press the “Select” soft key to display the channel menu.
3.  Press the soft key corresponding to the desired channel. Pressing “All” will

select all the channels.
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5.6 The Preset Function

Selecting the preset type
4.  Press the “Type” soft key to display the preset type selection menu.
5.  Set the type by pressing the soft key corresponding to “TTL,” “ECL,” “User,”
“Current (700937)”, or “Current (7001930).”
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Selecting the probe attenuation (for TTL, ECL, or User Preset)
6.  Press the “Probe” soft key to display a menu used to select the attenuation.
7.  Press the soft key corresponding to the desired attenuation.

Setting the V/div, offset voltage, and trigger level (when the preset type is User)
8.  Press the “Type” soft key to display the preset type selection menu, Press the
soft key corresponding to “User.”
9.  Press the soft key cornesponding to “V/div” to highlight the jog shuttle icon.

2000,06,/22 1618 : 24— — {101 (ZHS/3) (500H54tiv)
6 T

Stopped 181 g 200KS/S  SMsAli PRESET,

Tains 10k Select

1

All

Type
User
el N A N —

10:1
1Ak wZnS/diﬂﬂ Usdiv

50.0 ¥

o

==

1

) Offset

8.60v

@ Trig Level

0.0V
CH1 1@:1 Edge CH1 £

5.00 UAdiv Auto Exec
(50.0 VAiv) -0.10 V

10. Turn the jog shuttle to set the V/div value.

11. Prees the [appropriate] soft key to select “Offset,” then turn the jog shuttle to set
the “Offset” value.

12. In a similar fashion, set the “Trigger Level.”

Executing the preset
13. Press the “Exec” soft key to execute the preset.
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5.7 Setting the Bandwidth

< For a description of this function, refer to page 1 - 3 >
Function

Use this function to remove high frequency components (20 MHz or more or 100 MHz or
more) from the input signal.
The bandwidth is set for each channel.

Bandwidth

Two frequency bandwidths, “20 MHz” and “100 MHz” are available. The following figure
shows how the bandwidth affects the frequency characteristics. When “Full” is selected,
the bandwidth is 500 MHz (50 Q input) or 400 MHz (1 MQ input).

—3dB R )

\

by »

Approx. 20 MHz  Approx. 100 MHz FULL*

*: 500 MHz for 50 Q input.
400 MHz for 1 MQ input.

Operating Procedure
1. Press one of the keys from “CH1” to “CH4” to select the channel.
2. Press the “Bandwidth” soft key to display the bandwidth menu.
3.  Press a soft key corresponding to “20 MHz,” “100 MHz,” or “Full” to select the
bandwidth.
4. Repeat steps 1 to 3 as necessary to set other channels.

1999/07,63 10:30:41 [————————Juo« Normal
CH1, Stopped 43 3 IMS/s  1nsdliy CH1,
T Dispiag | [EHT EZ. 0 < Main 10k >> Display
B [ | [0
& Position [ Position
0.90div 0.90div
Coupling Coupling
ncine nctne
9.0y
Probe i3 Z.000 Y
=11l =111
10:1
b Offset
106MHz
0.0 ¥
Banduidth
Full
Full
5. 0000’ ~2.000 v 5. 000n
CH1 18:1 CHZ 16:1 Edge CH1
Next 20.0 Usdiv  0.500 Usdiv Auto Next
1/2] DC  Full DC  Full 2.2V 12|

The bandwidth is set for each channel. Set the bandwidth on all necessary channels.
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5.8 Setting V/div

Function

< For a description of this function, refer to page 1 -3 >

The V/div (voltage axis sensitivity) setting is used to adjust the amplitude of the displayed
waveform so that the waveform can be observed easily. The V/div setting is made by
setting the voltage value per division on the screen grid.
» There are two methods available in setting the V/div.
Setting the V/div using the V/div knob
The settings are “1 V/div,” “2 V/div,” “5 V/div,” and their tenfold multiples.
This setting will become the reference for the range that can be set using the
“Variable” parameter (described next) and the resolution.

V/div setting range

The V/div setting range for each probe attenuation value is shown in the table below.
Probe attenuation Setting range (DC 1 MQ) Setting range (DC 50 ()
1:1 2 mV/div to 10 V/div 2 mV/div to 1 V/div
101 20 mV/div to 0.1 kV/div 20 mV/div to 10 V/div
100 :1 0.2 V/div to 1 k V/div 0.2 V/div to 0.1 kV/div
1000 : 1 2 V/div to 10 k V/div 2 V/div to 1 kV/div

» Setting the V/div using the “Variable” parameter in the CH menu

Yo

u can set the V/div using a resolution that is finer than the resolution provided by

the V/div knob and vertically expand or reduce the displayed waveform.
The waveform acquisition can be started with the changed V/div setting.

Ra

nge

The following table shows the range when the probe attenuation setting is 10 : 1.

V/div setting with V/div knob Setting range of variable Setting resolution
20 mV 2.0 mV to 50.0 mV 0.2 mV
50 mV 5.0 mV to 100.0 mV 0.5mV
100 mV 10 mV to 200 mV 1mVv
200 mV 20 mV to 500 mV 2mVv
500 mV 50 mV to 1000 mV 5mV
1V 0.10Vto2.00V 0.01V
2V 0.20 Vto 5.00 V 0.02V
5V 0.50 V to 10.00 V 0.05V
oV 1.0Vto20.0V 01V
2V 20Vto 500V 0.2V
50V 5.0Vto 100.0 V 05V
100 V 10 Vto 200 V 1V

*

Operating Procedure
Setting the V/div using the V/div knob

1.
2.

Note

When the probe attenuation is “1 : 1,”“100 : 1,” and “1000 : 1,” the values are 1/10, 10, and
100 times, respectively.

Press one of the keys from “CH1” to “CH4” to select the channel.
Turn the V/DIV knob to set the V/div value.

Changing the V/DIV setting while the waveform acquisition is stopped will not change the
displayed waveform. The new V/div value takes effect the next time waveform acquisition is
started.

When the waveform acquisition is stopped, the cursor measurement value and automated
measurement of waveform parameters will show values using the old V/div setting even if the
V/DIV knob is turned.

IM 701410-01E
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5.8 Setting V/div

Setting the V/div using the “Variable” parameter
1. Press one of the keys from “CH1” to “CH4” to select the channel.
2. Press the “Next 1/2” soft key.
3.  Press the “Variable” soft key.
4 Turn the jog shuttle to set the V/div value.

96,0601 92:33:36 - ¢ zoksss)_ Oy )
CH1, Stopped 96 : 20kSss
1 Display F K Felin 35  vert
wr g NS TN A - (=
i@ Position e o Linear Scaling
B <
Coupling r —pAx+B:A
Probe E HDAx+B:B
10:1 :H | H | | = - +0.0606E+00
= Dffset = - Units
<F
Band Width = Define Label
Fult 52'“.”’"]'[””1"'] o
T3 v -
Next Offset 2.03 U TAdiv o5 Tupe Simple || Next -
12| uAdiv Rec(Disp) 1k(ik) Level 2.3V z2
Probe 1:1 Acq Hode Normal Delay 0.60ms

Note
+ If the V/div setting is changed by rotating the V/DIV knob, the “Variable” value is set to the
modified V/div value.
+ If Variable is reset with the “RESET” key, the V/div setting returns to the value set with the V/
div knob.
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5.9 Using the Linear Scaling Function

< For a description of this function, refer to page 1 - 20 >
Function

This function lets you apply linear scaling to the measurement values. If you set this
feature ON, the screen displays the scaled results rather than the original
measurements. The scaling relationship is

Y=AX+B
where X is the measurement value and Y is the scaled value. Note that you can select
the dimensional unit for the scaled display.

Scaling coefficient (A) and offset (B)
Range for A, B : —9.9999E+30 to +9.9999E+30
Default A :1.0000E+00

B :0.0000E+00

Dimensional unit
Unit identifier (alphanumeric string) of up to four characters.

Displaying the scale value

The linearly scaled values of the upper and lower limits of the vertical axis of each
channel can be displayed. (See section 8.4, “Turning ON/OFF the Scale Value
Display.”)

Operating Procedure

1. Press one of the keys from “CH1” to “CH4” to select the channel.
2. Press the “Next 1/2” soft key.
3.  Press the “Linear Scale AX+B” soft key to select “ON.”
4.  Press the “A B” soft key.
5. Turn the jog shuttle to set the value of A.
You can use the arrow keys to move between the digits.
6. Inasimilar fashion, set the value B.
7.  If necessary, press the “Units” soft key to display the keyboard and enter the
unit.
19990763 16:30:41 I=———"——11 Normal )
_Diggiag_, Smcl:‘:“ = wE*?ﬂa e e ,;a Ua?i‘;hle
o wou | |[=II
[@ Position |
=l
[~ coupling | [Linear Scale |
ax
ot —
=lllli rawogeoo | | ]|
I | 0.0000E-00_|
[  Offset | onit
[ Band Width | Tabel
CHEOT—CHz 1071 e O+
Next 20.0 Usdiv 0,500 Usdiv Auto MNext
1.2 IC  Full IC  Full 2.2V 22

Note

+ Linear scaling is not available for the following waveforms.
Snapshot waveforms
Accumulated waveforms (except for newest waveform)

* You can set linear scaling separately for each channel.

+ The A and B values remain in memory after you switch the linear scaling function OFF, and
are restored if you switch the function back on.

» Mathematical computations operate with respect to the scaling results.

—
-
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5.10 Turning ON/OFF the Logic Input and Setting
the Threshold Level.

Function
Turns ON/OFF the optional logic input bits and sets the threshold level.
Turning ON/OFF the logic input
When the logic input is turned ON, a window for the logic waveforms opens.

Selecting the bits to display

You can set which bits to display for each pod.

When all the bits on either POD A or POD B are turned OFF, the vertical display range of
the other pod widens.

Threshold level

Select the threshold level of the input signal for each pod from the following three types.
TTL : 14V

ECL : 1.3V

User : Arbitrary (in 0.1 V steps, £10 V)

Defining the waveform label
The waveform label for each bit can be set using up to 8 characters.

Precautions to be taken when using the logic probe

» If the acquisition mode is set to “Average” or “Box Average” when using the logic
input, only the analog waveforms will be averaged or box averaged.

* When the interleave mode is turned ON, Pod B cannot be used.

Operating Procedure
Turning ON/OFF the logic input
1. Press the “LOGIC” key.
2. Press the “Mode” soft key to select “ON” or “OFF.”

199940203 10130141 [I——===———ux  NOrmal
43 F 1
R et 0c

IS/s  1nsfli LOGIC

Stopped
[ERT Hode

EALE]

| oFF |

Select

Pod B

38, 40E+00
7000 U

ez

[
Display

’ Level
‘| T ECL User

1.4 U

]

Label

e
CH1 16:1 CHZ 10:1 Edge CH1 £
20.0 Udiv  0.500 Udiv Auto

DC  Full DC Full 2.2V

Selecting the pod to set
3.  Press the “Select” soft key to select “Pod A” or “Pod B.”
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5.10 Turning ON/OFF the Logic Input and Setting the Threshold Level.

Turning each

bit ON/OFF

4.  Pressing the “Display” soft key displays a dialog box used to turn ON/OFF each

5. You can select the bit using the jog shuttle and press the “SELECT” key to

bit.
“ » I »

select “ON” or “OFF.
Nornal

IMS/s  1msAly LOGIC,

Hode
{orw | {1

[ hisplay__ T select

@ a1t o For B Hﬂlﬂl

(@ A1l OFF |[4 Display

Bito

Bit1 Level

[T ECL User
Bit2 )
1.4 U

Bit3 0] Tabel

Bita

BitS

Bite

Bit?

2y IIIIIIIIMI

Selecting the threshold level
6.  Press the “Level” soft key to select “TTL,” “ECL,” or “User.”

7.  When “User” is selected, set the threshold level using the jog shuttle.
Even if “TTL” or “ECL” is selected in step 6, if the threshold level is changed with

the jog shuttle, the level is automatically changed to “User.”

Setting the label
8.  Pressing the “Label” soft key displays a label setting dialog box used to set each

bit.

9.  Select the desired bit with the jog shuttle and press the “SELECT” key to display
a keyboard.

10. Use the keyboard to enter the waveform label.

11. Repeat steps 9 and 10 as necessary.

12.  Pressing the “ESC” key closes the dialog box.

—ioc (2MS/S) (500MSHtin)

200kS/S  SmsAli LOGIC,

=0 _(2N5/5) (500usk}
201

0kS/S  SmsAli

i)

LOGIC,

3

/“\ OFF i}
Select

Hode

: Pod B

Display
L5 Level
.......|[M] ECL User

1.4 v,

Label

Edge CHL F
Auto
-0.10 U

3

Fode

oFF P

Select

| PoE A Pod B

Bito
Bitt

1

Bitz &

Display

Tevel
[TTL] ECL User

1.4V

Bita

Bit3 _A-3, l [

Label

Bits A5 l
Bite
Bit? _A-7 l

-0.16 V
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5.11 Selecting the Timebase

Function

< For a description of this function, refer to page 1 -4 >

Selectable Timebases
The timebase can be selected from the following three types.

INT Internal clock signal
EXTIN  Clock signal input to the EXT TRIG IN/EXT CLOCK IN/TRIG GATE IN
terminal

When “EXT IN” is selected
Input a clock signal to the EXT TRIG IN/EXT CLOCK IN terminal on the rear panel. The
clock signal must conform to the specifications given below.

Item Specifications

Connector type BNC

Maximum permissible input voltage  +40 V (DC + ACpeak) or 28 Vrms,
10 kHz or less

Frequency range 40 Hz to 20 MHz (continuous clock only)
Minimum input level 0.1Vp-p

Input impedance Approx. 1 MQ and 15 pF

Threshold level +2 V (in 5 mV resolution)

Sampling jitter 1.25 ns or less

Minimum pulse width 10 ns or more for both High and Low levels

[Input terminal]

EXT CLOCK IN
EXT TRIG IN
TRIG GATE IN
+40V MAX 1 MQ

CAUTION

If a clock signal exceeding the above maximum permissible input voltage is
input to the EXT TRIG IN/EXT CLOCK IN/TRIG GATE IN terminal, damage to
the internal circuits of the instrument may result.
. _______________________________________________________________________________________________________|

Points to note when sampling using an external clock

» The clock signal must be continuous. No burst signal is allowed.

* Only real - time sampling mode is available.

« Envelope mode and Box Average mode cannot be set.

» Display of waveforms is not possible in roll mode.

» No function to divide the clock signal is available.

» Since the time axis setting cannot be changed, expand the time axis if you want to
change the display range. For a description of expanding waveforms, refer to section
8.8.

« The trigger delay cannot be set.

» The deskew function cannot be used.

» ltis not possible to set a calibration deskew time.

» The time measured by the cursor measurement or automated measurement function
is expressed in the number of pulses of the clock signal. No units are displayed.
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5.11 Selecting the Timebase

Operating Procedure

1.
2.

Press the ACQ key.

1999,/67,03 16:30: 41 |—K—c0————i®«
43 i

Stopped
[EHL

Nornmal

AN T Mains 10k 73

380

1MS/s AmsAti ACQ,
@FRecord Lengt]

10k

Hode

Normal

& Count

Infinite

Press the “Time Base” soft key to select “Int” or “Ext.”

[cHz .00

Ls.0oons  -2.000 v

Inter leave

ON

Repetitive

oFF DA
0o

CH1 1@:1 CHZ 16:1
20.0 Usdiv  0.500 Usdiv
OC  Full IC  Full

EX
Edge CH1 { Time Base
Auto

2.2V ] Ext

Threshold setting (for EXT clock)
If you have selected use of an external clock, you must now set the threshold
level. This setting is identical to the trigger-level setting; refer to Section 6.5,

3.

“Setting the Edge Trigger,” for the procedure. Note that you must set the trigger
source to EXT before setting the level.
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5.12 Setting T/div

Function

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

The T/div setting is made by setting the time per division on the screen grid.

Setting range
Record Length is 10 kW or more : 1 ns/div to 50 s/div(1 - 2 - 5 steps)
Record Length is 1 kW : 1 ns/div to 5 s/div(1 - 2 - 5 steps)

T/div and sampling mode

Use of repetitive sampling mode lets you get the sample rate of 1 GS/s and above with
the DL7100 (or 100 GS/s and above if interleave is also ON), or 2 GS/s and above with
the DL7200 (or 5 GS/s if interleave is ON). But note that the allowable time - scale
settings vary according to record length, machine model, and other factors. For details,
see Appendix 1.

T/div and roll mode
When acquisition count is infinite, acquisition mode is not average, or the trigger mode is
auto, auto level, or single, roll mode display is enabled at the following T/div settings.

Record Length T/div

1 kW 50 ms/div to 5 s/div
10 kW to 1 MW 50 ms/div to 50 s/div
2 MW 100 ms/div to 50 s/div
4 MW 200 ms/div to 50 s/div
8 MW 500 ms/div to 50 s/div

16 MW (701440 (DL7200) only) 1 s/div to 50 s/div

Operating Procedure

1. Turn the TIME/DIV knob to set the desired T/div.

Note

» Turning the TIME/DIV knob while acquisition is stopped displays the new T/div value in
parentheses on the upper right of the screen. The new setting will come into effect the next
time the acquisition is started.

+  When repetieive sampling mode is OFF (see Section 7.6), the maximum sampling rate for the
DL7100 is 500 MS/s (or 1 GS/s when interleave mode is ON), and 1 GS/s for the DL7200 (or
2 GS/s when interleave mode is ON).

« Even when the repetitive sampling is turned OFF, there are cases in which the mode
automatically changes to the repetitive sampling mode when the T/div is changed. For the
relationship between the T/div setting and the sample rate, see appendix 1, “Relationship
between the Time Axis Setting, Sample Rate, and Record length.”

5-16

IM 701410-01E



Chapter 6 Triggering

6.1

Function

Setting the Trigger Mode

< For a description of this function, refer to page 1 - 10 >

Auto mode

If the trigger condition is met within the 100-ms timeout period, the waveform is updated

on each trigger occurrence. [f the trigger condition is not met after the timeout period

elapses, the waveform is automatically updated. If the time axis setting is in the range in

which the display mode is set to roll mode, the display is set to roll mode.

Auto level mode

 If a trigger occurs within the timeout period, the waveform is displayed in the same
fashion as in the auto mode. If a trigger does not occur within the timeout period, the
center value of the amplitude of the trigger source is detected, trigger level is
automatically changed to the center value, and the trigger is generated to update the
displayed waveform. The auto-level mode is valid only if the trigger is a simple trigger
and the trigger source is CH1 to CH4. For all other cases, the operation is the same
as the auto mode.

 If the time axis setting is in the range in which the display mode is set to roll mode, the
display is set to roll mode.

Normal mode

The display is updated only when the trigger conditions are met. The display will not be

updated if no trigger is caused. Therefore, to check the waveform or ground level when

no trigger is detected, use auto mode.

Single Mode

The display is updated once when the trigger conditions are met and the waveform

acquisition stops.

In the time axis setting range in which the display mode is set to roll mode, the display is

set to roll mode. When a trigger occurs, the specified record length of data is acquired

and the displayed waveform stops.

Single (N) mode

The display is updated according to the number of times specified when the trigger

conditions are met and the waveform acquisition stops. This mode is used when

acquiring a waveform using the sequential store function. If the repetitive mode turn ON,

this mode is automatically changed to single mode.

Note
The trigger mode setting applies to both simple and enhanced triggers.

Operating Procedure

1. Press the “MODE” key.

2. Press the soft key corresponding to the desired mode to set the trigger mode.

3. If“Single(N)” is selected, turn the jog shuttle to set the number of times to
acquire the waveform.

19990705 068:54:11 HEH‘M Normal
Stopped 1 T MS/s AN FODE,
Gy AN

T Mains 10k 73

Auto

=4

Auto Level

e || [0
e || (1

| single(N) |

5. 000
Edge CHL § |@ singleth)
Single() count
IC  Full 7.2V 1

380
[cHz .00

Ls.0oons  -2.000 v
CH1 1@:1 CHZ 16:1

20.0 Usdiv  0.500 Usdiv
OC  Full
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6.2 Setting the Trigger Delay

< For a description of this function, refer to page 1 - 12 >
Function

Although the display usually shows the waveform before and after the trigger point, using
the delay function, it is possible to display the acquired waveform after a fixed time
period elapses.

Setting range for trigger delay
0 to 4 s (Resolution is 1 + sample rate)

J(trigger position)

Delay time ‘

eﬁ i

Trigger point

Points for attention

» When T/div is changed, the trigger delay remains unchanged. However, its position in
relation to the overall record length changes.

» If the timebase is provided by an external clock, the trigger delay is fixed at Os (no
delay).

Operating Procedure
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2. Pressthe “POSITION” key.
3.  Turn the jog shuttle to set the trigger delay.
You can use the arrow keys to move between the digits.
In addition, pressing the “RESET” key resets the delay to “0 s.”

19990205 68:5¢:11 |——o—=———1ox  Normal
1 T

Stopped 1 MS/s  Ansai DELAY,
Gy AN Tt 10k 55 @ Delay

0.0uy

A

%

1

ls.goons’ -2.000 v =, 000
CH1 1e:1 CHZ 1@:1 Edge CH1
20.0 Usdiv  6.500 Usdiv Single(N)
IC  Full OC  Full 2.2V

6-2 IM 701410-01E



6.3 Setting the Trigger Position

Function

< For a description of this function, refer to page 1 -12 >

Trigger positon

The trigger position is the waveform position that results when the trigger delay is added
to the trigger point. If the trigger delay is 0 s, therefore, the trigger position is equivalent
to the trigger point. You can select the location of the trigger position on the screen.
J(trigger position)

Delay time

= i

Trigger point

Setting range for trigger position
0 to 100% of record length, in 1% steps

Position marker

A position marker (3§ marker) appears above the bar at the top of the screen. The
marker indicates the trigger position with respect to the total record length. You can shift
the trigger position to the right or left on the screen.

0% 10*0%

1] i ]|

|
Trigger position

Points for attention

« If you change the trigger position while waveform acquisition is suspended, the new
setting will not become effective until acquisition is resumed and the waveform is
updated.

* Note that cursor time measurements are with respect to the trigger position.
Changing the trigger position therefore changes the measurement values (except
during roll-mode display).

»  When you change the T/div setting, the time axis setting is rescaled with respect to
the trigger position.

Operating Procedure

1.  Press the “POSITION” key.
2. Turn the jog shuttle to set the trigger position.
You can use the arrow keys to move between the digits.
If you wish to select 10%, 50%, or 90%, you can press the corresponding soft
key.
In addition, pressing the “RESET” key, resets the position to “50%.”

1999,07,05 68:54:11 [——o—=——1ox Normal
1 T

Stopped T MS,s  insiif_ POSITION,
s AR BRI @ Position

50.0x
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6.4 Setting the Hold Off Time

Function

< For a description of this function, refer to page 1 - 12 >

This function prevents a trigger from being activated for a specified time, even if the
trigger conditions are met during this time. The following two methods can be used to
prevent the trigger. This is useful when you wish to activate the trigger in sync with a
signal that is periodic as shown in the figure below.

| Repetitive period (T) |
Trigger level | ‘

Trigger source

signal

Trigger signal during hold off period (t) (when trigger slope is set to rise)
< ! \

Hold off time setting range
80 ns to 10 s (default: 80 ns).
The setting resolution is 20 ns.

Points for attention

» Updating of the waveform may be slow in repetitive sampling mode. In this case set
the hold off time to a smaller value.

 If holdoff time is set to 100 ms or above, the trigger mode should be set to “normal.”

» When used with the A—B(n) or A Delay B trigger, the holdoff time operates with
respect to condition A only.
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6.4 Setting the Hold Off Time

Operating Procedure
During simple trigger
1. Press the “SIMPLE” key.
2. Ifthe jog shuttle control is not set to “Hold Off,” press the “Hold Off” soft key.
3.  Turn the jog shuttle to set the hold off period.
You can use the arrow keys to move between the digits. In addition, pressing
the “RESET” key, resets the value to “0.08 us (0.08 us.)”
During enhanced trigger
1. Press the “"ENHANCED” key.
2. Ifthe jog shuttle control is not set to “Hold Off,” press the “Hold Off” soft key.
3.  Turn the jog shuttle to set the hold off period.
You can use the arrow keys to move between the digits. In addition, pressing
the “RESET” key, resets the value to “0.08 us (0.08 us.)”

Simple trigger Enhanced trigger
=——nn Normal =——nox Normal
MS/s  Ansif__STHPLE 1MS/s  inswi_ ENHANCED
[Ty Source W H R H Type
cH Eﬂlﬂll A -> B EH'H'H
o Level
Il
[ Slope | [
- Set Pattern ,:,l | | Hl
F + ft
Coupling [
Level, :,H | H |H
. AC Coupling
HF Reject @ count
OFF !
Hysteresis
E K
5. o0ns soomel |
Edge CHL § [@ Hold Off Edge CHL f |7y Hold Off
single(Ny Single(N)
-72.2U 0.08us 2.2y 0.08us

Note
The hold off time setting applies to simple trigger and enhanced trigger.
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6.5 Setting the Edge Trigger (SIMPLE)

Function

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

An edge trigger is generated when the trigger source signal crosses a specified level.

Selecting the trigger source

Select from the following list of choices.

+ CH1toCH4

» Ext (EXT TRIG IN terminal on the rear panel, see section 6.6, “Setting the External
Trigger (SIMPLE)”)

» Line (power signal, see section 6.7, “Generating a Trigger Using the Power Signal
(SIMPLE)”)

Setting the trigger level

Range : 8 div within the screen

Resolution : 0.01 div

For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

You can also reset the trigger level to the current offset voltage with one key operation.

Setting the trigger slope

Select the trigger activation method relative to changes in trigger source level from the

following three choices.

£ : Activated when the trigger source changes from below the trigger level to above
the trigger level (rising).

1 : Activated when the trigger source changes from above the trigger level to below
the trigger level (falling).

§£1 : Activated on either a rising edge or falling edge.

Setting the trigger coupling

Select from the following list of choices.

AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal.

DC : Uses the trigger source signal as the trigger signal.

Setting the HF rejection

Set to “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.

Setting the hysteresis
Assigns a width to the trigger level so that the trigger is not activated by small changes in
the trigger signal.
A/ : Approximately 0.3 div* of hysteresis around the trigger level.
7 : Approximately 1 div* of hysteresis around the trigger level.
*: The value above are estimated values. They are not strictly guaranteed.

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”
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6.5 Setting the Edge Trigger (SIMPLE)

Operating Procedure
Setting the trigger source
1. Press the “SIMPLE” key.
2. Pressing the “Source” soft key to display the trigger source menu.
3.  Press the soft key corresponding to the channel to be set as the trigger source.

19990705 08:54:11 [————————Juox Normal
Stopped 1 3 1NMS/s 1nsAli SIMPLE.
[ERT EZ OV & Fainz 10k 5> Source
B 11
Level
2zu %
Slope
- B os
9.0
EE .00 ¥ Coupling
e
HF Re ject
OFF
Hysteresis
5. 000ns: ~2.000 v 5. 00ns.
CH1 18:1 CHZ 16:1 Edge CH1 4 | Hold OFf
Z20.0 UAdiv  0.500 UAdiv Single(N)
DC Full DC Full 2.2V 0.68us

Setting the trigger level
4.  Ifthe jog shuttle control is not set to “Level,” press the “Level” soft key.
5.  Turn the jog shuttle to set the trigger level.
You can use the arrow keys to move between the digits. In addition, pressing
the “RESET” key resets the trigger level to the current offset voltage value.

Note
The trigger level setting applies to simple trigger and enhanced trigger.

Setting the trigger slope
6. Press the “Slope” soft key to select “ f,

” o«

1,7 or “51.”
Setting the trigger coupling
7.  Press the “Coupling” soft key to select “DC” or “AC.”

Note
The trigger coupling setting applies to simple trigger and enhanced trigger.

Setting the HF rejection
8.  Press the “HF Reject” soft key to display an HF rejection menu.
9.  Press the soft key corresponding to the desired frequency to select HF rejection.

Setting the hysteresis
10. Press the “Hysteresis” soft key to select “A/” or “A7.”

Setting the hold off
11. Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”
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6.6 Setting the External Trigger (SIMPLE)

Function

The external signal that is input through the EXT TRIG IN terminal on the rear panel of
this instrument can be used to generate triggers.

Note
For details related to the specifications of the EXT TRIG IN terminal, see page 12 - 1.

Selecting the trigger source
Select Ext.

Setting the trigger level
Range 2V
Resolution : 5 mV

Setting the trigger slope

Select the trigger activation method relative to changes in trigger source level from the

following three choices.

£ : Activated when the trigger source changes from below the trigger level to above
the trigger level (rising).

1 : Activated when the trigger source changes from above the trigger level to below
the trigger level (falling).

f£1 : Activated on either a rising edge or falling edge.

Setting the probe attenuation

When applying a trigger input signal to the EXT TRIG IN terminal via a probe, select an
attenuation that matches the probe attenuation.

1:1,10:1

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”
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6.6 Setting the External Trigger (SIMPLE)

Operating Procedure
Setting the trigger source
1. Press the “SIMPLE” key.
2. Pressing the “Source” soft key to display the trigger source menu.
3.  Press the “Ext” soft key.

[ SIMPLE___]

| SIMPLE

19990705 68:54:11 [———=—=———o« Normal
Stopped 1 B 1n:

IS/s  1nsAlic

STHPLE,

Source
CH1
[ Level |
2.2V
Slope
FH * it
T
ac
[~ AF Reject |
OFF
[ TUsteresis |

# =

i Hold Off
0.88us

=l

=l

4
T a3 10k 5

[EHL AN

98,0 W

Source

Line

I3 Hold Off
0.08us

Setting the trigger level
4.  Ifthe jog shuttle control is not set to “Level,” press the “Level” soft key.

5. Turn the jog shuttle to set the trigger level.
You can use the arrow keys to move between the digits. In addition, pressing

the “RESET” key, sets the trigger level to 0 V.

Setting the trigger slope

6. Press the “Edge” soft key to select “ f,

Setting the probe attenuation
7.  Press the “Probe” soft key to select “1 : 1" or “10: 1.”

Setting the hold off

[z ERLIEY

|S.000nst  -2.000 ¥

CH1 10:1 CHZ 16:1
20.0 VAdiv  0.500 UAdiv
DC  Full DC  Full

5. 00ns.
Edge CH1 4
Single(N)
2.2V

'@ Hold Off
0.08us

1., 0or“fy.
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8.  Set the hold off time according to the procedures given in 6.4, “Setting the Hold

Off Time.”
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6.7 Generating Triggers on the Power Signal
(SIMPLE)

Function
Triggers can be generated on the rising edge of the power signal that is being supplied
to the instrument. Waveforms can be observed in sync with the commercial power
supply frequency (50 Hz or 60 Hz).

Operating Procedure
Setting the trigger source
1. Press the “SIMPLE” key.
2. Press the “Source” soft key to display the trigger source menu.
3.  Press the “Line” soft key.

1999,07,05 08:54:11 ||—————————pu  Normal
SIMPLE, | STMPLE Stopped 1 ] 1MS/s  1msidi STHPLE,
Source THI AN T Wains 10K 5> Source
=111 =l
CH1 Line
) Level
g 11
-7.2Uu
Slope
=l
H » it
Coupling
=11l =l
ac
HF Reject

Ext
OFF

Hysteresis

M =
'@ Hold OFF & Hola Off
@.08us 0.08us

Setting the hold off
4.  Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”

Line

s, 000ms: 2000 ¥

5. 000ns
CH1 18:1 CHZ 10:1 Edge CHI + | Hold Off
20.0 Urdiv  0.500 Urdiv Single(N)y
DC  Full bDC  Full 2.2V 0.68us
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6.8 Setting the A—B(n) Trigger (ENHANCED)

Function

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

This function activates a trigger on the nth time condition B becomes true after condition
A becomes true.

Setting Conditions A and B
e Channel status
Select the status of the channel from the following three choices.
H : Above the specified trigger level
L : Below the specified trigger level
X : Don't care

e Condition
Select from the following two conditions.
Enter : Trigger is activated when all channels meet the specified status.
Exit : Trigger is activated when at least one channel no longer meets the specified
status.

The number of times pattern B is to be met
1 to 108 times

Setting the trigger level
Range : 8 div within the screen
Resolution : 0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the hysteresis
Assigns a width to the trigger level so that the trigger is not activated on small changes.
A/ © Approximately 0.3 div* of hysteresis around the trigger level.
7 : Approximately 1 div* of hysteresis around the trigger level.
*: The value above are estimated values. They are not strictly guaranteed.

Setting the trigger coupling

Select from the following list of choices.

AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC : Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF rejection

Select “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”

Note

» If you wish to use only one pattern condition to activate the trigger, use the pattern trigger. If
the status for condition A and condition B are set to Xs (Don’t care), the trigger will not be
activated.

IM 701410-01E
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6.8 Setting the A—B(n) Trigger (ENHANCED)

Operating Procedure
Setting the trigger type
1. Press the “"ENHANCED” key.
2. Pressing the “Type” soft key to display the trigger type menu.
3.  Press the “A—B(N)” soft key.

19990765 08:54:11 [————————Juo« Normal
Stopped 1 3 1MS-s insidi___ENHANCED,
AL CRN EE TR Tupe

Il

[
set Fattern

[THZ ERITEY M

Level/ .:,l | | Hl
Coupling

...... I e - Count

1

S. 000nst  -2.000 ¥ 5. 000ns

CH1 16:1 CHZ 10:1 Edge CH1 £ |& Hold OFf
20.0 Usdiv  0.500 UAdiv Single(N)
DC  Full DC Full 2.2V 6.68us

Setting the status and condition for conditions A and B
4.  Pressing the “Set Pattern” soft key displays a menu used to set the status and
condition for conditions A and B.

Set_Patiern,

I |
o [T
on XTI
N -
condition

5.  Set condition A. Turn the jog shuttle to move the cursor to the channel to which
the status of condition A will be set.

Press the “SELECT” key several times to select “H,” “L, ” or “X.”

Turn the jog shuttle to move the cursor to the “Condition” position of condition A.
Press the “SELECT” key several times to select “Enter” or “Exit.”

In a similar fashion, set condition B.

© o N>

Setting the level
10. Pressing the “Level/Coupling” soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.

LevelCoupling,

Level Hys Coupling HF Rej
ot [ 72 o e[ orFr ]
CHz
cH3 [_0.208 U] [ oc__ [ _orr_]
cHe [ —0.208 U e[ orFr ]

11.  Turn the jog shuttle to move the cursor to the channel on which the level is to be
set.

12.  Press the “SELECT” key to display the level setting menu.

13. Turn the jog shuttle to set the level.
You can use the arrow keys to move between the digits. In addition, pressing
the “RESET” key sets the trigger level to 0 V.
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6.8 Setting the A—B(n) Trigger (ENHANCED)

Setting the hysteresis
14. Turn the jog shuttle to move the cursor to the channel on which hysteresis is to

be set.
15.  Press the “SELECT” key to select “AL” or “AZ”

Setting the trigger coupling
16. Turn the jog shuttle to move the cursor to the channel on which the coupling is

to be set.
17. Press the “SELECT” key to select “DC” or “AC.”

Setting the HF rejection
18. Turn the jog shuttle to move the cursor to the channel on which the HF rejection

(HF Rej) is to be set.
19. Press the “SELECT” key to select “OFF,” “20 MHz,” or “15 kHz.”

Setting the number of times condition B is to be met
20. If the jog shuttle control is not set to “Count,” press the “Count” soft key.

21. Turn the jog shuttle to set the count.
You can use the arrow keys to move between the digits. Pressing the “RESET”

key resets the value to 1.
Setting the hold off
22. Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”

Note

+ The status setting of conditions A and B applies to all trigger types.
« The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger

and enhanced trigger.

IM 701410-01E

Bunabbii] ﬂ



6.9 Setting the A Delay B Trigger (ENHANCED)

< For a description of this function, refer to page 1 - 8 >

Function
This function activates a trigger the first time condition B becomes true after condition A
becomes true and the specified time elapses.
Setting Conditions A and B
¢ Channel status
Select the status of the channel from the following three choices.
H : Above the specified trigger level
L : Below the specified trigger level
X : Don't care
¢ Condition
Enter: Trigger is activated when all channels meet the specified status.
Exit : Trigger is activated when at least one channel no longer meets the specified
status.
Delay time
0 to 5 s (resolution: 1 ns)
Setting the trigger level
Range : 8 div within the screen
Resolution : 0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.
Setting the hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
A~ Approximately 0.3 div* of hysteresis around the trigger level.
7 : Approximately 1 div* of hysteresis around the trigger level.
*: The value above are estimated values. They are not strictly guaranteed.
Setting the trigger coupling
Select from the following list of choices.
AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.
DC : Uses the trigger source signal as the trigger signal.
Turning ON/OFF the HF rejection
Select “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.
Setting the hold off
See section 6.4, “Setting the Hold Off Time.”
Note
+ If you wish to use only one pattern condition to activate the trigger, use the pattern trigger. If
the status for condition A and condition B are set to Xs (Don’t care), the trigger will not be
activated.
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6.9 Setting the A Delay B Trigger (ENHANCED)

Operating Procedure
Setting the trigger type
1. Press the “"ENHANCED” key.
2. Pressing the “Type” soft key to display the trigger type menu.
3.  Pressthe “A Delay B” soft key.

19990705 08:54:11 [————————Juox Normal
Stopped 1 3 1NMS/s Ansidi___ENHANCED.
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Setting the status and condition for conditions A and B
4.  Pressing the “Set Pattern” soft key displays a menu used to set the status and
condition for conditions A and B.

Set_Pattern
A B
C I e |
SR s o |
o X T %]
N -
Condition

5.  Set condition A. Turn the jog shuttle to move the cursor to the channel to which
the status of condition A will be set.

Press the “SELECT” key several times to select “H,” “L,” or “X.”

Turn the jog shuttle to move the cursor to the “Condition” position of condition A.
Press the “SELECT” key several times to select “Enter” or “Exit.”

In a similar fashion, set condition B.

© o N>
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6.9 Setting the A Delay B Trigger (ENHANCED)

Setting the level, hysteresis, trigger coupling, and HF rejection
10. Pressing the “Level/Coupling” soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.
The setting also applies to A—B(N) trigger. See page 6 - 13.

Setting the delay time
11 If the jog shuttle control is not set to “Delay,” press the “Delay” soft key.
12.  Turn the jog shuttle to set the delay time.
You can use the arrow keys to move between the digits. Pressing the “RESET”
key resets the value to 0.003 ps.

Setting the hold off
13. Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”

Note
» The status setting of condition A and B applies to all trigger types.
» The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.
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6.10 Setting the Pattern Trigger (ENHANCED)

Function

< For a description of this function, refer to page 1 -8 >

This function activates the trigger when all conditions set to multiple trigger sources
become true or when all conditions become false.

Setting the trigger source and trigger status.

¢ Set the trigger status of the trigger source from the following three choices.
H : The trigger source level is greater than or equal to the trigger level.
L : The trigger source level is less than or equal to the trigger level.
X : Do not set as a trigger source.

¢ Selecting the clock channel: Clock CH
« Select “None” if the trigger is not to be activated in sync with the signal.
+ Select the clock channel from “CH1” to “CH4” if the trigger is to be activated in sync
with the signal.
+ Select the trigger slope from the following.
£ : Rising
3 : Falling

Selecting the trigger condition

When activating the trigger only on the status pattern

Select the trigger condition from the following list of choices.
Enter : Trigger is activated when the specified combination (pattern) is met.
Exit : Trigger is activated when the specified pattern is no longer met.

CH1 input__| | |  CHi:H CH2: L
CH3: X CH4: X

|
CH2inpt | [ condition: Enter

Pattern not matched } Pattern matched
e

Trigger condition met

When activating the trigger in sync with the clock channel
Set the trigger condition from the following list of choices.
True : Trigger is activated on the rising or falling edge of the clock channel while
the status pattern is being matched.
False : Trigger is activated on the rising or falling edge of the clock channel while
the status pattern match condition is not satisfied.

CH1 input ! L | CH1:H CH2:L
CH2 input M CH4:X  CH3: Clock CH
i | | Condition: True
| | | |
f | | | |
CH3 input } ‘ﬂ lPattern*nTotl 1
Pattern not | Patiern I matched ‘Pattern}

matched —l<- o tched matched

Trigger condition met
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6.10 Setting the Pattern Trigger (ENHANCED)

Setting the trigger level
Range : 8 div within the screen
Resolution : 0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Sets a width to the trigger level so that the trigger is not activated on small
changes.
A/ Approximately 0.3 div* of hysteresis around the trigger level.
7 : Approximately 1 div* of hysteresis around the trigger level.
*: The value above are estimated values. They are not strictly guaranteed.

Setting the trigger coupling

Select from the following list of choices.

AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC : Uses the trigger source signal as the trigger signal.

Turning the HF rejection ON/OFF

Select “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”

Precautions to be taken when setting the pattern trigger

»  When the trigger type setting is changed, the pattern trigger setting is no longer valid.
However, if the pattern trigger is selected again, the previous settings are enabled.

« Even if the trigger mode is set to auto level mode, the operation will be in auto mode.

» Set the trigger status on all trigger sources. If the channel selected is a clock channel,
select the trigger slope.

« When activating the trigger in sync with the clock signal, specify at least 1 ns for the
pattern to setup and at least 1 ns for the hold time.
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6.10 Setting the Pattern Trigger (ENHANCED)

Operating Procedure
Setting the trigger type

1.
2.
3.

Press the “‘ENHANCED” key.
Press the “Type” soft key to display the trigger type menu.
Press the “Pattern” soft key.
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Setting the status and condition

4.

Pressing the “Set Pattern” soft key to display a menu used to set the status and
condition.

Cond i

Clock CH
o1 [ F ]
oz [ X_]
i3 [ X_]
o [ ¥_]

Lion

When activating the trigger only on the status pattern

5.

6.
7.
8

10.
11.

Turn the jog shuttle to move the cursor to “Clock CH.”

Press the “SELECT” key to display the clock channel setting menu.

Turn the jog shuttle to select “None.”

Press “ESC” and turn the jog shuttle to move the cursor to the channel on which
the status is to be set.

Press the “SELECT” key several times to select “H,” “L,” “X.”

Turn the jog shuttle to move the cursor to “Condition.”

Press the “SELECT” key several times to select “Enter” or “Exit.”

Go to step 14.

When activating the trigger in sync with the clock channel

5.

6.
7.
8

©

11.
12.
13.

Turn the jog shuttle to move the cursor to “Clock CH.”

Press the “SELECT” key to display the clock channel setting menu.

Turn the jog shuttle to set the clock channel.

Press “ESC” and turn the jog shuttle to move the cursor to the channel that was
set as the clock channel.

Press the “SELECT” key several times to select “§” or “3..”

Turn the jog shuttle to move the cursor to the channel to which the status to be
set.

Press the “SELECT” key several times to select “H,” “L,” or “X.”

Turn the jog shuttle to move the cursor to “Condition.”

Press the “SELECT” key several times to select “True” or “False.”
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6.10 Setting the Pattern Trigger (ENHANCED)

Setting the level, hysteresis, trigger coupling, and HF rejection of the clock CH
14. Pressing the “Level/Coupling” soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.
The setting also applies to the A—B(N) trigger. See page 6-13.

Setting the hold off
15. Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”

Note
The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.
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6.11 Setting the Width (Pulse<Time, Pulse>Time,

Function

T1<Pulse<T2, Time Out) Trigger (ENHANCED)

< For a description of this function, refer to page 1 -8 >

Pulse > Time : When the time during which the status pattern is met is longer than the
specified pulse width, the trigger is activated when the condition
changes.

Pulse < Time : When the time during which the status pattern is met is shorter than the
specified pulse width, the trigger is activated.

T1<Pulse<T2 : When the time during which the status pattern is met is in between the
two specified pulse widths, the trigger is activated.

Time Out : The trigger is activated when the time during which the status pattern is
met becomes longer than the specified pulse width.

The point at which the trigger is activated differs between Pulse > Time and Time Out as

indicated in the figure below.

400ns
! I
i500 ns: %: :*1 00 ns }500 ns>; > '<100 ns
| | I\
CH1 7[ ? 7[\ CH1 % _XY
Trigger Trigger
When Pulse>Time, CH1 = H, and Time = 400 ns When Pulse Time Out, CH1 = H, and Time = 400 ns

Pulse<Time setup example

300 ns
<>
! I
CH1 )
|
|
CH2
Trigger
CHT L [H ] L]
CH2 L |H[L|H] L
300 ns 500 ns
>~ > <

Pulse<Time, Condition: CH1 = H, CH2 = H, Time = 400 ns

Conditions of each channel

When the window trigger turned OFF, the conditions become the same as the A—B(n)
trigger. See page 6 - 11.

When the window is ON (IN/OUT/X), they become the same as the window trigger.

For details regarding the window trigger, see section 6.13, “Setting the Window Trigger.”

Pulse width
1nstol1s

Precautions to be taken when setting the Pulse>Time or Pulse Time Out trigger
The trigger may not operate properly if the time between two pulses is less than 2 ns or if
the pulse width is less than 2 ns. The time accuracy of the pulse width in the standard
operating condition after calibration is £(0.5% of the setting* + 1 ns).

*: When set to T1<Pulse<T2, the value of T2.

IM 701410-01E
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6.11 Setting the Width (Pulse<Time, Pulse>Time, T1<Pulse<T2, Time Out) Trigger (ENHANCED)

Correlation with the window trigger
When the Window is turned ON, a trigger is activated based on the time period during
which the parallel pattern of the window condition of each channel is met or not met.

Setting the trigger level

Range : 8 div within the screen

Resolution : 0.01 div

For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
A4 1 Approximately 0.3 div* of hysteresis around the trigger level.
7 : Approximately 1 div* of hysteresis around the trigger level.
*: The value above are estimated values. They are not strictly guaranteed.

Setting the trigger coupling

Select from the following list of choices.

AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC : Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF rejection

Select “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”
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6.11 Setting the Width (Pulse<Time, Pulse>Time, T1<Pulse<T2, Time Out) Trigger (ENHANCED)

Operating Procedure
Setting the trigger type
1. Press the “"ENHANCED” key.
2. Pressing the “Type” soft key to display the trigger type menu.
3.  Press the “Width” soft key.
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Setting the width type
4.  Pressing the “Width Type” soft key displays a menu used to select the width

type.
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5.  Press the soft key corresponding to the desired type from “Pulse > Time,” “Pulse
< Time,” “T1 < Pulse < T2,” or “Time Out.”
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6.11 Setting the Width (Pulse<Time, Pulse>Time, T1<Pulse<T2, Time Out) Trigger (ENHANCED)

Setting the conditions of each channel
6.  Press the “Set Pattern” soft key to display the trigger setting menu.

o X

Condition

7. Turn the jog shuttle to move the cursor to the channel to be set.

8. Press the “SELECT” key several times to select “H,” “L,” or “X (when the
“Window” is ON, “IN,” “OUT,” or “X”).”

9.  Turn the jog shuttle to move the cursor to “Condition.”

10. Press the “SELECT” key several times to select “True” or “False.”

Setting the level, hysteresis, trigger coupling, and HF rejection
11. Pressing the “Level/Coupling” soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.
The setting also applies to A—>B(N) trigger. See page 6 -21t0 6 - 13.
When the “Window” is ON, set the window position, width, trigger coupling, and
HF rejection. The settings are the same as the window trigger. See section
6.13, “Setting the Window Trigger.”

Note
The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.

Setting the pulse width
12. If the jog shuttle control is not set to “Time” press the “Time” soft key.
If the “Width Type” is “T1 < Pulse < T2,” press the “Time1/Time2” soft key.
13. Turn the jog shuttle to set the pulse width.
You can use the arrow keys to move between the digits. Pressing the “RESET”
key resets the pulse width to “0.001 us” (Time2 is reset to 0.002 us).

Setting the window
14. Press the “Window” soft key to select either “ON” or “OFF.”

When the Window is turned OFF, a trigger is activated on the time period over
which the parallel pattern of the channel state (“H,” “L,” and “X”) is met or not
met.
When the Window is turned ON, a trigger is activated on the time period over
which the parallel pattern of the window condition of each channel is met or not
met.

Setting the hold off
15. Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”
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6.12 Setting the OR Trigger

Function

< For a description of this function, refer to page 1 -9 >

This function activates a trigger on the OR of each channel’s edge trigger.
Setting the edge trigger of each channel
Select from the following.

£ :Rising
1 : Falling
— : Don’t care

Setting the trigger level
Range : 8 div within the screen
Resolution : 0.01 div
For example, the resolution is 0.02 mV when the V/DIV setting is 2 mV/div.

Setting the hysteresis
Sets a width to the trigger level so that the trigger is not activated on small changes.
A/ : Approximately 0.3 div* of hysteresis around the trigger level.
7 : Approximately 1 div* of hysteresis around the trigger level.
*: The value above are estimated values. They are not strictly guaranteed.

Setting the trigger coupling

Select from the following list of choices.

AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC : Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF rejection

Select “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”

Correlation with the window trigger

If the window is turned ON, the trigger is activated when either the OR trigger or the
window trigger becomes true. For details related to window trigger, see section 6.13,
“Setting the Window Trigger.”
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6.12 Setting the OR Trigger

Operating Procedure
Setting the trigger type
1. Press the “"ENHANCED” key.
2. Press the “Type” soft key to display the trigger type menu.
3.  Press the “OR” soft key.
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Setting the edge trigger of each channel
4.  Press the “Set Pattern” soft key to display the trigger setting menu.

5. Turn the jog shuttle to move the cursor to the channel to be set.
6. Pressthe “SELECT” key several times to select “ 7,” “3,” or “— (when the
“WindOW” iS ON, “IN,” “OUT,” or n_n).”

Setting the level, hysteresis, trigger coupling, and HF rejection
7.  Pressing the “Level/Coupling” soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.
The setting also applies to A—>B(N) trigger. See page 6 - 13.
When the “Window” is ON, set the window position, width, trigger coupling, and
HF rejection. The settings are the same as the window trigger. See section
6.13, “Setting the Window Trigger.”

Note
The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.

Setting the window
8.  Press the “Window” soft key to select either “ON” or “OFF.”
If “OFF” is selected, triggers are activated on the OR of the channel edge.
If “ON” is selected, triggers are activated on the OR of the channel’s window
conditions.

Setting the hold off
9.  Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”
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6.13 Setting the Window Trigger (ENHANCED)

Function

< For a description of this function, refer to page 1 -9 >

This function sets up a window trigger for the CH1 to CH4 input signal.

Trigger condition

¢ Width trigger
IN : The time during the trigger source enters the window is trigger duration.
OUT : The time during the trigger source exits the window is trigger duration.

* OR trigger
IN : Trigger is activated when the trigger source enters the window (the area
between two preset levels).
OUT : Trigger is activated when the trigger source exits the window.

[IN] Trigger is activated (OR trigger) [OUT] Trigger is activated (OR trigger)
Width Window —Tr Width Window
Center Center
-+ Trigger is activated €L
(OR trigger) -

Trigger duration (Width trigger
Trigger duration (Width trigger) 99 ( gger)

Window setting

Define the window by its center level and width.

“Center” setting range : Anywhere within the 8 screen divisions, in resolution of 0.01 div.
(Example: If the scale is 1 V/div, resolution is 0.01 V).

“Width” setting range : Up to +4 div from center, in resolution of 0.02 div. (Example: If
the scale is 1 V/div, resolution is 0.02 V).

Note

If you set the window so that the top or bottom is off the screen, the trigger will occur at the
level for the corresponding screen edge (the level at +4 divisions from screen center) rather
than at the “missing” top or bottom. Therefore it is recommended not to excede +4 div when
setting the window.

Setting the trigger coupling

Select from the following list of choices.

AC : Uses a signal that is obtained by removing the DC component from the trigger
source signal as the trigger signal.

DC : Uses the trigger source signal as the trigger signal.

Turning ON/OFF the HF rejection

Select “15 kHz” or “20 MHz” when you wish to use a signal source that is obtained by
removing the high frequency components (frequency components greater than or equal
to approximately 15 kHz or 20 MHz) from the trigger signal as the trigger source.

Setting the hold off
See section 6.4, “Setting the Hold Off Time.”
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6.13 Setting the Window Trigger (ENHANCED)

Correlation with the OR trigger or Width trigger

“OR” and “Width” are the trigger types on which the window trigger can be used. When
using the window trigger of a single channel, set the window conditions of all other
channels to “-” or “x.”

Operating Procedure
Setting the trigger type
1. Press the “‘ENHANCED” key.
2. Pressing the “Type” soft key displays the trigger type menu.
3.  Press the “OR” or “Width” soft key.
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20.0 Usdiv  0.500 UAdiv Single(N)

DC  Full DC  Full 2.2V 0.068us

Setting the window trigger
4.  Press the “Window” soft key to select “ON.”
Set the status and trigger conditions of each channel according to the
procedures given in section 6.11, “Setting the Width (Pulse<Time, Pulse>Time,
T1<Pulse<T2, Time Out)” or 6.12, “Setting the OR Trigger (ENHANCED).”

Setting the center level, window width, trigger coupling, and HF rejection

5. Pressing the “Level/Coupling” soft key displays a dialog box used to set the
center level, window width, trigger coupling, and HF rejection.

6.  Turn the jog shuttle to move the cursor to the channel on which to set the
window center level (Center).

7.  Press the “SELECT” key to display the center level menu.

8.  Turn the jog shuttle to set the center level.
You can use the arrow keys to move between the digits. Pressing the “RESET”
key sets the window center level to “0 V.”

9.  Turn the jog shuttle to move the cursor to the channel on which to set the
window width.

10. Press the “SELECT” key to display the window width menu.

11.  Turn the jog shuttle to set the window width.
You can use the arrow keys to move between the digits. Pressing the “RESET”
key resets the value to the initial value.

Setting the trigger coupling and HF rejection
12.  The coupling and HF rejection settings also apply to the A—B(N) trigger. See
page 6 - 13.
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6.14 Setting the TV Trigger (ENHANCED)

Function

< For a description of this function, refer to page 1 -9 >

This function lets you set a trigger for video signal input into Channel 1. Settings and

functions are as follows.
Broadcasting systems with which the TV trigger can be used
NTSC, PAL, HDTV

Selecting the field Number: Field

1 Detects a field in which the vertical synchronizing pulse and the line start at the same

time.

2 Detects a field in which the vertical synchronizing pulse starts 1/2H (H: horizontal scan

time) after the line starts.
X Detects both of the above types of field.

Selecting the line Number: Line
A trigger is activated at the beginning of the selected line.
e NTSC: 5 to 1054
Field 1 starts at line No. “5.” (Field 2 starts at line No. “268.”)

Line Nos. in () cannot be set.

Field 1

g RN
. ‘ ‘(1)‘(2)‘(3)‘(4)‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14 15‘16‘17‘18‘19‘20‘21 22‘23
Line No. 524525526 548

1049 1050 1051 —> 1054

Filed 2 pw ﬁ R

/

NHMH i /

|
F T U AT v ‘
Line No. - ‘%?516 62l263l264l265k66i267l268l260l27012711272l273l27475[276l2771278 k70l 80l28 1128202683, dpss

e PAL:2to 1251
Field 1 starts at line No. “2.” (Field 2 starts at line No. “315.”)

Line Nos. in () cannot be set.
Filed 1

i I I I I I 1 21 3 1 41 5161 7]
Line No. 621 622 623 624 625 626 632

1246 ————> 1250 1251

Filed 2
Line No. —

e HDTV: 2 to 2251
Field 1 starts at line No. “2.” (Field 2 starts at line No. “565.”)

| 308 | 309 | 310 | 311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 |
933 945

Line Nos. in () cannot be set.

45H 517H
5H | 5H ! 35H
. 2245 2250 | 2251
Line No. — 1120 1125 | 1126 1127 1128 1129 1130 131 1132 1166
| | (N 2| 3 | 4 | 5 6 | 7 | 41
Filed1 [\ [y g_Llf“
Line No.— 1682 1687 1688 1169 1170 1171 1172 1173 1174 1728
iné No.™ 557 | 562 / 563 | 564 | 565 | 566 | 567 | 568 | 569 | | 603
Filed2 42—
| 5H I 5H <l 34H |
} T2A } 45 fi/2H } 518H
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6.14 Setting the TV Trigger (ENHANCED)

Selecting the Polarity
Polarity: Pos Polarity: Neg

¥
Trigger level %: ,,,,,,,,,,,,,,

NTSC/PAL . eyt rt
A Trigger level _ e
Trigger point Synchronization pulse
Trigger point Trigger level oo
HDTV Y 99 B ik b e

Trigger level :%: ,,,,,,,, o A .
f Trigger point

Setting the trigger level: Level

Set the difference between the beginning of the synchronization pulse and the level at
which the trigger level is judged.

The setting range is from 0.1 div to 2.0 div. The setting resolution is 0.1 div.

The default setting is 0.1 div.

Setting frame skip: Frame

This is a function for skipping frames when the color burst is inverted on every frame.
You can select how many frames to skip from the following choices.

Framei : Trigger every frame at the specified field.

Frame2 : Trigger every two frames at the specified field.

Frame4 : Trigger every four frames at the specified field.

Frame8 : Trigger every eight frames at the specified field.

Other settings
Refer to sections 6.1 and 6.6 for details about how to set the trigger mode and the
holdoff time.
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6.14 Setting the TV Trigger (ENHANCED)

Operating Procedure
Inputting the video signal
Connect the probe (cable) used to input the video signal to the CH1 input terminal.

Selecting the TV trigger
1. Press the “‘ENHANCED” key.
2. Pressing the “Type” soft key displays the trigger type menu.
3.  Press the “TV” soft key.
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Selecting the broadcasting system of the video signal to be monitored
4.  Pressthe “TV Type” soft key to display a menu used to select the broadcasting
system.
5. Press the soft key corresponding to the desired broadcasting system to select
“NTSC,” “PAL,” “HDTV.”

Selecting the polarity
6.  Press the “Polarity” soft key to select the polarity.

Setting the trigger level
7. If the jog shuttle control is not set to “Level,” press the “Level” soft key.
8.  Turn the jog shuttle to set the trigger level.
You can use the arrow keys to move between the digits. Pressing the “RESET”
key sets the trigger level to “0.5 div.”

Selecting the field number
9.  Press the “Field” soft key several times to select the number.

Selecting the line number
10. If the jog shuttle control is not set to “Line,” press the “Line” soft key.
11.  Turn the jog shuttle to set the line.
You can use the arrow keys to move between the digits. Pressing the “RESET”
key sets the line to “5” (NTSC) or “2” (PAL/HDTV.)

Selecting frame skip
12. Press the “Frame Skip” soft key several times to select frame skip.
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6.15

Function

Setting the Logic Trigger (ENHANCED,
Optional)

< For a description of this function, refer to page 1 - 10 >

While the combined condition of H, L, and Don’t care of POD A and B (16 inputs) is
satisfied, a trigger is activated on the edge of clock channel.
Setting the logic condition
¢ Condition of each POD
H : Above the specified threshold level.
L : Below the specified threshold level.
X : Don'’t care
For the threshold level, see section 5.10, “Turning ON/OFF the Logic Input and
Setting the Threshold Level.”

Selecting the clock channel: Clock CH

« Select “None” if the trigger is not to be activated in sync with the signal.

» Select the clock channel from “CH1” to “CH4” if the trigger is to be activated in sync
with the signal.

» Select the trigger slope from the following.
£ : Rising
1 : Falling

Selecting the trigger condition

e When activating the trigger only on the status pattern
Select the trigger condition from the following list of choices.
Enter : Trigger is activated when the specified combination (pattern) is met.
Exit : Trigger is activated when the specified pattern is no longer met.

* When activating the trigger in sync with the clock channel
Set the trigger condition from the following list of choices.
True : Trigger is activated on the rising or falling edge of the clock channel while
the status pattern is being satisfied.
False : Trigger is activated on the rising or falling edge of the clock channel while
the status pattern is not being satisfied.
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6.15 Setting the Logic Trigger (ENHANCED, Optional)

Operating Procedure

Setting the trigger type

1. Press the “"ENHANCED” key.
2. Pressing the “Type” soft key displays the trigger type menu.
3.  Press the “Logic” soft key.
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Setting the status and condition

4.

Pressing the “Set Pattern” soft key displays a menu used to set the status and
condition.

sSet PFattern,

Clock CH [_CHi_]
Slope [ F_1]
Pod A Pod B
Bito [A_T_¥_]
T o s |
itz X ¥
Bits ¥ ¥
PN o o |
Bits XL ¥
Bits ¥ _¥_]
T e |
Condition [True_]

When activating the trigger only on the status pattern

© N oo

10.
11.

Turn the jog shuttle to move the cursor to “Clock CH.”

Press the “SELECT” key to display the clock channel menu.

Turn the jog shuttle to select “None.”

Press “ESC” key and turn the jog shuttle to move the cursor to the channel on
which the status is to be set.

Press the “SELECT” key several times to “H,” “L,” or “X.”

Turn the jog shuttle to move the cursor to “Condition.”

Press the “SELECT” key several times to select “Enter” or “Exit.”

Go to step 14.
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6.15 Setting the Logic Trigger (ENHANCED, Optional)

When activating the trigger in sync with the clock channel

Turn the jog shuttle to move the cursor to “Clock CH.”

Press the “SELECT” key to display the clock channel menu.

Turn the jog shuttle to set the clock channel.

Press the “ESC” key and turn the jog shuttle to move the cursor to the channel

that was set as the clock channel.

Press the “SELECT” key several times to select “4” or “1.”

10. Turn the jog shuttle to move the cursor to the channel to which the status is to
be set.

11. Press the “SELECT” key several times to “H,” “L,” or “X.”

12.  Turn the jog shuttle to move the cursor to “Condition.”

13. Press the “SELECT” key several times to select “True” or “False.”

© No o

Setting the level, hysteresis, trigger coupling, and HF rejection of the clock CH
14. Pressing the “Level/Coupling” soft key displays a menu used to set the level,
coupling, hysteresis, and HF rejection.
The setting also applies to A—B(N) trigger. See page 6 - 13.

Setting the hold off
15. Set the hold off time according to the procedures given in 6.4, “Setting the Hold
Off Time.”

Note

« The trigger level, hysteresis, trigger coupling, and HF rejection settings apply to simple trigger
and enhanced trigger.

+ When activating the trigger in sync with the clock channel (CH1 to CH4), allow a setup time
that is greater than or equal to 20 ns and a hold time that is greater than or equal to —14 ns
for the logic pattern with respect to the clock. (Value at the tip of the of the logic probe with
respect to the input BNC of CH1 to CH4.)
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6.16 Setting the Action-On Trigger

Function

< For a description of this function, refer to page 1 - 11 >

Operation to perform when the trigger is activated:

The specified operation from the following list is performed every time a trigger is

activated.

Hard Copy : Outputs the screen image data to the destination (printer, Centronics, file,
or Net Print (Ethernet + PC Card interface optional)) that was specified in
“Copy to” of the Copy setting menu.

Save to File: Saves the waveform data to the recording medium (FD or SCSI and so on)
specified in the File menu.

Buzzer : Sounds an alarm.

Send Mail : Sends a mail (Ethernet + PC Card Interface optional): For details, see
section 13.7, “Using the Mail Function (Action Mail Function).”

Note
When the action-on-trigger is started, the specified operation is performed when the trigger is
activated in the normal mode regardless of the trigger mode setting.

Number of operations: ACQ Count
1to 65536 : Repeats the operation the specified number of times.
Infinite : Repeats the operation until the waveform acquisition is stopped.

“Save to File”/“Hard Copy” operation
Operates according to the settings in the “FILE” or “COPY” menu.

File name of the “Hard Copy” when the copy destination is “File” or “Save to File.”
Saved using “AUTO Name.” For details, see section 10.4, “Storing Screen Image to the
Recording Medium” or section 11.6, “Saving/Loading Waveform Data.”

Precautions to be taken when setting the action-on-trigger

« Action-on-trigger cannot be used when the action mode is “Average” or “Box
Average.”
The settings cannot be changed during action-on-trigger.

Trigger mode
The trigger mode is set to “Single.”
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6.16 Setting the Action-On Trigger

Operating Procedure
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2.  Pressthe “MODE” key.
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Turning ON/OFF the action
3.  Press the soft key corresponding to the action you wish to enable and select
“ON.”

=
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o
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Selecting the number of waveform acquisitions
4.  Turn the jog shuttle to set the waveform acquisition count.
You can use the arrow keys to move between the digits. In addition, pressing
the “RESET” key sets the count to “Infinite.”

Executing the action-on-trigger
5.  Pressing the “Exec” soft key starts the waveform acquisition and executes the
action-on-trigger.

Aborting the action-on-trigger
6.  Pressing the “Abort” soft key or the “START/STOP* key to stops the waveform
acquisition and aborts the action-on-trigger.
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Chapter 7 Acquisition and Display

7.1

Function

Setting the Record Length

The record length sets the amount of data to be written into the acquisition memory.

< For a description of this function, refer to page 1 - 13 >

The maximum length depends upon the machine model. Available length settings are as

follows:

DL7100 8 M/CH model :1k, 10k, 50 k, 100 k, 250 k, 500 k, 1 M, 2 M, 4 M, (8 M)
2 M/CH model :1k, 10k, 50 k, 100 k, 250 k, 500 k, 1 M, (2 M)

DL7200 16 M/CH model: 1k, 10 k, 50 k, 100 k, 250 k, 500 k, 1 M, 2 M, 4 M, 8 M, (16 M)

4 M/CH model :1k, 10k, 50k, 100 k, 250 k, 500 k, 1 M, 2 M, (4 M)
(Value in parenthesis is available only if interleave mode is ON.)

Setting precautions

» Sampling rate and displayed record length vary according to the T/div setting.
For details, see Appendix 1.
»  Waveform computation and linear averaging cannot be performed for the following

record lengths.

If 8 M/CH model (DL7100) : 4 MW when interleave mode is OFF
: 8 MW when interleave mode is ON

If 16 M/CH model (DL7200): 8 MW when interleave mode is OFF
: 16 MW when interleave mode is ON

Operating Procedure
1. Press the ACQ key.
2. Press the “Record Length” soft key to set the jog shuttle action to Record

Length.
3.  Select the length by turning the jog shuttle. Choose 1 kto 8 M (or 16 M for the
DL7200).
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7.2 Acquisition Mode

Function

< For a description of this function, refer to page 1 - 13 >

You can select any of five acquisition modes, as follows. The default selection is Normal.
Normal

The instrument writes sample data into acquisition memory without performing special
processing.

Envelope
The instrument finds the maximum and minimum sampled values per interval of 400 MS/
s for the DL7100 (1 GS/s of 800 MS/s: interleave mode ON), and 1 GS/s or 800 MS/s
with the DL7200 (interleave mode ON or OFF). It then writes these values into
acquisition memory, and generates an “envelope” waveform showing max/min levels for
each point.
* Setting restriction
This mode can be selected in normal mode when the time axis is 200 MS/s or lower
for the DL7100 (500 MS/s for the interleave mode) or 500 MS/s or lower for the
DL7200 (interleave mode ON or OFF). For all other cases, the acquisition mode is
set to normal even if envelope is specified.

Average

The instrument calculates average values and writes these into the acquisition memory.
If the acquisition count is set to Infinite, the instrument uses exponential averaging, and
you are required to set a Weight value. If the count is set to a numerical value (from 2 to
65536), the instrument calculates simple averages using the specified number of
readings.

Exponential averaging (count=Infinite) Linear averaging (count=2 to 65536)

N
2 Xn

An = -1 {(N=1)An1+ Xn} An= "2l

~ N - N

An: Value obtained after nth averaging Xn : nth measured value

Xn : nth measured value N : Number of averaging times

N : Attenuation constant (Acquisition count,

(2 to 256, in steps of 2") in steps of 2")

Exponential averaging cannot be used when trigger mode is single or single (N).
Simple averaging cannot be used with repetitive sampling. Maximum record length is
2 M (4 M) Word for the DL7100, or 4 M (8 M) Word for the DL7200 during simple
averaging. (Value in parenthesis is available only if interleave mode is ON.)

For more information about the relationship when roll mode or repetitive
samplingmode is active or trigger mode is single or single (N), refer to Appendix 1.

Box Average
For details, see Section 7.4.
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7.2 Acquisition Mode

Acquisition count
The available count settings are indicated below. If you set the value to Infinite, acquisition
will continue until you switch it off with the START/STOP key.
The default count is Infinite. The acquisition count cannot be changed during
measurement.
» For Normal, Envelope, or BoxAverage mode
2 to 65536 (in steps of 1), Infinite
» For Average mode
2 to 65536 (in steps of 2"), Infinite

Important information about the averaging mode

» Average mode is useful when working with repetitive waveforms.

« Correct averaging is not possible if the waveform has imperfect triggering, since
synchronization will be poor and the displayed waveform will be distorted. When
working with this type of signal, set the trigger mode to Normal, so that the waveform
display is updated only when the trigger occurs. (See page 6.1.)

» Roll mode display is disabled during averaging.

» If you stop waveform acquisition by pressing the START/STOP key, the averaging
process also stops. Averaging restarts from the beginning when acquisition resumes.

» If you are using simple averaging, the DL7100 terminates acquisition automatically
when it completes the specified number of acquisitions (as set by the acquisition
count).

» For the logic input (option), the operation is the same as in the normal mode.

» During repetitive sampling mode, only the exponential averaging is performed.

IM 701410-01E

7-3

Aejdsig pue uonisinbay H



7.2 Acquisition Mode

Operating Procedure

Setting the acquisition mode
1. Pressthe “ACQ” key.

2. Press the “Mode” soft key to display the acquisition mode menu.
3.  Press the soft key corresponding to the desired mode ranging from “Normal” to

“Box Average.”

You may not be able to select some modes depending on the record length and

sample rate settings.

Setting the acquisition count
4.  Press the “Count” soft key.

This is not available when the trigger mode is Single or Single (N).
5. Turn the jog shuttle to set the acquisition count.

You can use the arrow keys to move between the digits.

In addition, pressing the “RESET” key sets the count to “Infinite.”

When the acquisition mode is “Average” and you have selected “Infinite,” go to

step 6.
1999,07,05 20:58:35 |—————————po Normal
ACH Stopped 1 q IMS/s  1nsAi AC,
[FRecord Length CAI AR RETTITI FRecord Lengtl
1k m 10k m
Tiode .
Normal :,l H | Hl
Normal
£ Count
Envelope
Infinite
=III wersse L [ =11
Interieave
Box Average

o

Repetitive T Repetitive |

on L LITIHINE | 1 i OFF @
L — | 5. 000ms” -2.000 v soooes)l |

Time Base CH1 16:1 CHZ 16:1 Edge CHLI £ Tine Base

20.0 Usdiv  0.500 Urdiv Single(N)
nt] Ext oc  Full nc -16.2 V nt] Ext

Setting the attenuation (when the acquisition mode is “Average” and the count is

set to “Infinite”)
6.  Press the “Weight” soft key.

7. Turn the jog shuttle to set the attenuation.

BoxAu:
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& Count
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9.0
o ERITE ©  Weight
i =1l
Interleave
m
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______ =
S, 0tws -2 000 ¥ 5. oo
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20.0 Udiv  0.500 Vdiv Auto
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7.3 Using Sequential Store Function

Function

< For a description of this function, refer to page 1 - 15 >

By setting the trigger mode to “Single(N),” the sequential store function can be used.

Acquisition count

Available numerical settings are as follows. The setting range varies according to the

record length.
e DL7100

Record length

Normal mode

Box average mode

8 MW/CH model

2 MW/CH model

8 MW/CH model

2 MW/CH model

1 kWord
10 kWord
50 kWord
100 kWord
250 kWord
500 kWord
1 MWord
2 MWord
4 MWord
8 MWord

1 to 1024 (2048)
1 to 128 (256)

1 to 32 (64)

1to 16 (32)

1to 8 (16)
1104 (8)

1102 (4)

1(2)

1(1)

— )

110 512 (1024)
110 64 (128)
110 16 (32)
110 8 (16)

110 4 (8)
1102 (4)

1)

—(1)

1 to 1024 (2048)
1 to 128 (256)

1 to 32 (64)

1t0 16 (32)

1to 8 (16)
1104 (8)

1102 (4)

1 0 256 (512)
110 32 (64)
110 8 (16)
1104 (8)
1102 (4)

* () = This setting available only when interleave mode is ON.

e DL7200

Record length

Normal mode

Box average mode

16 MW/CH model 4 MW/CH model

16 MW/CH model 4 MW/CH model

1 kWord
10 kWord
50 kWord
100 kWord
250 kWord
500 kWord
1 MWord
2 MWord
4 MWord
8 MWord
16 MWord

1 to 2048 (4096)
110 256 (512)
110 64 (128)
110 32 (64)
110 16 (32)
110 8 (16)
110 4 (8)

110 2 (4)
1)

1(1)

—(1)

1 to 1024 (2048)

1to 128 (256)
110 32 (64)
110 16 (32)
110 8 (16)
110 4 (8)

110 2 (4)
1(2)

—(1)

1 to 2048 (4096)
110 256 (512)
110 64 (128)
110 32 (64)

110 16 (32)

110 8 (16)
1104 (8)

1102 (4)

1(2)

—(1)

110 512 (1024)
1 to 64 (128)
1t0 16 (32)

1to 8 (16)
1t0 4 (8)
1102 (4)

* () = This setting available only when interleave mode is ON.

Waveform display method
You can recall waveforms from memory in the same way as you do when working with
the history function. For details, refer to Section 7.7, “Using the History Memory.”

Restrictions and precautions

* You can not use this mode together with repetitive sampling or roll mode.

» If you stop waveform acquisition by pressing the START/STOP key, sequential
storage also stops. It then restarts again from the beginning when acquisition

resumes.
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7.3 Using Sequential Store Function

Operating Procedure
Setting the trigger mode
1. Press the “MODE” key.
2. Press the “Single(N)” soft key to set the trigger mode to Single(N).
3.  Turn the jog shuttle to set the “Single(N) Count.”

199940205 21:07:00 [m———————iv _ NOrmal
E

Stopped 1 ] 100kS s 1nsAlis MODE.
[EAT AN At ik 55
Auto .:,l | | H |
Auto Level ::H | H ||
o
Single .:,l | | H |

I Single(N) |
S, 0tws -2 000 ¥ 5.00ns
CH1 16:1 CHZ 10:1 Edge CHI £ | Single(Nd
20.0 VUsdiv  0.500 VAdiv Single(N) Count
DC  Full DC Full -10.2 vV 2
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7.4 Box Average Mode

Function

< For a description of this function, refer to page 1 - 14 >

Under most conditions the instrument samples the input signal at a true (internal)
sampling rate of 400 MS/s for the DL7100 (1GS/s or 800 MS/s during interleave mode),
or 1 GS/s or 800 MS/s for the DL7200 (interleave mode ON or OFF), extracts values
from this “sample stream” at the effective sample rate required by the T/div setting, and
writes the extracted values into the acquisition memory.

When you use box-average mode, however, the operation is different. Instead of pulling
values from the sample stream, the instrument computes average values for adjacent
groups of true sampling data (read at 500 MS/s), and writes the resulting averages into
acquisition memory. The following drawing illustrates the process.

36
o000
LR N ] 20 21
1 2 o000 16
Input signal o
(DL7200, >
at500 MS/s) 3
>
\W — Time axis
>
b (2}
Box Averaging T 2
data P a o
=) =
2 o
o =
= ™
— Time axis =
o
Data samples used for averages o
=
Interleave OFF Interleave ON o
QD
500 MS/s - 2 points every 2 points of 1 GS/s <
200 MS/s 2 points every 2 points of 400 MS/s 4 points every 4 points of 800 MS/s
100 MS/s 4 points every 4 points of 400 MS/s 8 points every 8 points of 800 MS/s
50 MS/s 8 points every 8 points of 400 MS/s 16 points every 20 points of 800 MS/s
20 MS/s 16 points every 20 points of 400 MS/s 32 points every 40 points of 800 MS/s
10 MS/s 32 points every 40 points of 400 MS/s 64 points every 80 points of 800 MS/s
5 MS/s 64 points every 80 points of 400 MS/s 128 points every 200 points of 800 MS/s
2 MS/s 128 points every 200 points of 400 MS/s 256 points every 400 points of 800 MS/s
1 MS/s 256 points every 400 points of 400 MS/s 256 points every 800 points of 800 MS/s
500 kS/s or less 256 points every 800™ points of 400 MS/s 256 points every 1600* points of 800 MS/s

Re-sampling interval is shifted by the sample rate. The maximum number of data points to perform
BoxAverage process is 256.

Record-length setting limit
DL7100 If 8 MW/CH model : Not above 2 MWord (4 MWord with interleave ON)
If 2 MW/CH model : Not above 500 kWord (1 MWord with interleave ON)
DL7200 If 16 MW/CH model : 4 MWord or less (not above 8 MWord with interleave ON)
If 4 MW/CH model : 1 MWord or less (not above 2 MWord with interleave ON)

Sampling-rate setting limit

Not above 200 MS/s for the DL7100 (or 500 MS/s with interleave ON), and not above
500 MS/s for the DL7200 (with interleave ON or OFF).

If the sample rate exceeds 200 MS/s fot the DL7100 (500 MS/s when interleave is ON),
or 500 MS/s for the DL7200 (with interleave ON or OFF) the mode is set to normal
mode even if box average is specified.
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7.4 Box Average Mode

Operating Procedure

Press the “ACQ” key.

Press the “Mode” soft key to display the acquisition mode menu.
Press the soft key corresponding to “Box Average” to select it.

1999-072.,65 Z1:07:01
Stopped 1

y—"
=

4
eI Zo W Mainiik 37

1al
100kS/s  1msl ACT,
@Record Lengt]

1k

Hode

Box Auverage

Interleave
o
Repetitive’
on
LS. 0oms © -2.000 v
10:1 CHZ 1@:1 Time Base
20.0 Usdiv  0.500 Usdiv
Full OC  Full Int] Ext

7-8

IM 701410-01E



7.5 Using Interleave Mode

< For a description of this function, refer to page 1 - 13 >

Function

This mode doubles the amount of memory per channel, while cutting the number of

channels in half. In particular, this mode doubles the maximum settings for history

memory, sequential store, and record length, and allows you to set realtime sampling

rate to 1 GS/s, for the DL7100, and 2 GS/s with the DL7200.

Setting interleave ON, however, CH2 and CH4 are disabled. When using the logic input

option, POD B cannot be used.

For details about restrictions on sampling rate and record length while interleave is ON,

see Appendix 1.

Operating Procedure
1. Pressthe “ACQ” key.
2. Press the “Interleave” soft key to select “ON” or “OFF.”

19990730 20103120 [——===——x _ NOrmal
2 3

Stopped ] SOOMS/s  2usAtiv] ACO,
< Mainz 10k > PRecord Lengt]

16k
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Infinite
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OFF  DA|
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o
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10.0 U div 20.9 VAiv Auto
DC Full DC  Full 0.4V nt] Ext
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7.6 Setting Repetitive Sampling Mode ON/OFF

< For a description of this function, refer to pages1-6and 1-15>
Function

You can select whether or not to use repetitive sampling. However, if the record length
on the DL7200 is set to 16 MWord, you cannot turn ON repetitive sampling mode. If the
repetitive sampling mode is ON, the sampling rate (for certain T/div settings) is set to 1
GS/s or above on the DL7100 (2 GS/s or above when the interleave mode is ON), or 2
GS/s or above on the DL7200 (5 GS/s or above when the interleave mode is ON).
If repetitive sampling mode is OFF, the maximum available sampling rate is 500 MS/s for
the DL7100 (or 1 GS/s with interleave ON), or 1 GS/s for the DL7200 (2 GS/s with
interleave ON), and the instrument will add interpolation to the displayed waveform if the
number of display points is less than 500.
However, even if the repetitive sampling is turned OFF, the mode is set to repetitive
sampling depending on the time axis setting.

T/div for repetitive sampling

If repetitive mode is ON, the sampling mode is switched to the repetitive sampling for T/
div settings as follows:

Available T/div setting varies according to the record length or the machine model.

e DL7100

Record length T/div

1 kWord 1 ns/div to 100 ns/div (1 ns/div to 50 ns/div)
10 kWord 1 ns/div to 1 us/div (1 ns/div to 500 ns/div)
50 kWord 1 ns/div to 5 us/div (1 ns/div to 2 us/div)

100 kWord 1 ns/div to 10 ps/div (1 ns/div to 5 ps/div)
250 kWord 1 ns/div to 20 us/div (1 ns/div to 10 ps/div)
500 kWord 1 ns/div to 50 ps/div (1 ns/div to 20 ps/div)

1 MWord 1 ns/div to 100 us/div (1 ns/div to 50 ps/div)
2 MWord 1 ns/div to 200 ps/div (1 ns/div to 100 us/div)
4 MWord 1 ns/div to 500 us/div (1 ns/div to 200 ps/div)
8 MWord — (1 ns/div to 500 ps/div)

*: With 2 MW/CH model: You cannot use repetitive sampling if the record length is set 1 MWord
or above.
*: Values in parentheses above are available only if interleave mode is ON.

e DL7200
Record length T/div

1 kWord 1 ns/div to 50 ns/div (1 ns/div to 20 ns/div)
10 kWord 1 ns/div to 500 ns/div (1 ns/div to 200 ns/div)
50 kWord 1 ns/div to 2 us/div (1 ns/div to 1 us/div)

100 kWord 1 ns/div to 5 ps/div (1 ns/div to 2 ps/div)

250 kWord 1 ns/div to 10 us/div (1 ns/div to 5 ps/div)
500 kWord 1 ns/div to 20 ps/div (1 ns/div to 10 ps/div)

1 MWord 1 ns/div to 50 ps/div (1 ns/div to 20 ps/div)

2 MWord 1 ns/div to 100 ps/div (1 ns/div to 50 ps/div)
4 MWord 1 ns/div to 200 us/div (1 ns/div to 100 ps/div)
8 MWord 1 ns/div to 500 ps/div (1 ns/div to 200 us/div)
16 MWord — (1 ns/div to 5 us/div)

*: With 4 MW/CH model, record length is 2 MWord with interleave mode OFF.
() = setting range when interleave mode is ON.

Restriction
During repetitive sampling, waveform acquisition is not possible when the trigger mode is
Single (N).
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7.6 Setting Repetitive Sampling Mode ON/OFF

Operating Procedure

1.

Press the “ACQ” key.

2. Press the “Repetitive” soft key to select “ON” or “OFF.
1999,0705 21:07:00 uEuw Normal
Stopped 1 q 100kS/s AmsAti ACQ,
[EHL Z W Teins 1k 3% @Record Lengtl
1k
Hode
k|
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o
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OFF E
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20.0 UAdiv 0.500 U div Single(N)
OC  Full IC  Full -19.2 V ] Ext
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7.7 Using the History Memory

Function

< For a description of this function, refer to page 1 - 16 >

The acquisition memory retains waveform records generated by the most recent triggers.
If a trigger is activated beyond the number of triggers that can be held, the oldest
waveform data are cleared. Once the history becomes full, each new trigger causes loss
of the oldest waveform record in the memory.

Selected Record Number

You can display any waveform from the history by entering its record number. The
newest (current) waveform is Record 0, the immediately previous waveform is Record -1,
and so on. The range for the selected record number is therefore [0 to — (retained
waveforms —1)]. The number of retained waveforms (triggers) depends on the record
length, as follows:

e DL7100
Record length  Count (8 MW/CH model) Count (2 MW/CH model)
1 kWord 1 to 1024 (2048) 1 to 1024 (2048)
10 kWord 1 to 128 (256) 1 to 128 (256)
50 kWord 1 to 32 (64) 1 to 32 (64)
100 kWord 1to 16 (32) 1to 16 (32)
250 kWord 1to 8 (16) 1to 8 (16)
500 kWord 110 4 (8) 1104 (8)
1 MWord 1102 (4) 1102 (4)
2 MWord 1(2) —(2)
4 MWord 1(1) —
8 MWord —(1) —

*: For each count of the trigger, only the displayed waveform is preserved; past waveform data
is not preserred.
() = The setting range when interleave mode is ON.
When performing box averaging, the available setting range is 2 MWord or less for 8 MW/CH
models (or 4 MWord or less with interleave mode ON), and 500 kWord or less for 2 MW/CH
models (or 1 MWord or less with interleave mode ON).

e DL7200
Record length  Count (16 MW/CH model) Count (4 MW/CH model)
1 kWord 1 to 2048 (4096) 1 to 2048 (4096)
10 kWord 1 to 256 (512) 1 to 256 (512)
50 kWord 1 to 64 (128) 1 to 64 (128)
100 kWord 1 to 32 (64) 1 to 32 (64)
250 kWord 1to 16 (32) 1to 16 (32)
500 kWord 1to0 8 (16) 1to 8 (16)
1 MWord 1t0 4 (8) 1104 (8)
2 MWord 1102 (4) 1102 (4)
4 MWord 1(2) —(2)
8 MWord 1(1) —
16 MWord —(1) —

*: For each count of the trigger, only the displayed waveform is preserved; past waveform data
is not preserred.
() = The setting range when interleave mode is ON.
When performing box averaging, the available setting range is 4 MWord or less for 16 MW/
CH models (or 8 MWord or less with interleave mode ON), and 1 MWord or less for 4 MW/CH
models (or 2 MWord or less with interleave mode ON).
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7.7 Using the History Memory

Display

» Set to One to display the selected record only.
Select the waveform to be displayed using “Select Record” from the specified range
between “Start Record” and “End Record.”

» Set to All to generate overlapped display of all history records from the Start Record
Number to the End Record Number. The waveform corresponding to the Selected
Record Number will appear brighter than the other waveforms.

Show Map (A list of time stamps)

You can list the number of the waveform data stored in the acquisition memory and the
trigger times.

One screen displays 75 data points of information. You can scroll through the data using
the jog shuttle.

Precautions and Restrictions

* You cannot use the history function while the acquisition mode is set to Average.
(Displayed history records will be meaningless.)

» The history memory function cannot be used in the repetitive sampling mode.

 If you suspend waveform acquisition before the current record has been fully read, the
record will not be recorded in the history.

* You cannot use the history function while roll mode is selected.

» History records are not lost when waveform acquisition is stopped and then restarted,
provided that acquisition conditions remain unchanged.

» If you change the acquisition settings, history memory is cleared when you restart
acquisition using the new settings.

« If the “CLEAR TRACE” key is pressed during waveform acquisition or after the
waveform acquisition is stopped, data in the history memory are cleared when the
data acquisition is restarted.

Precautions to be taken when recalling data from the history memory

» Acquisition will stop when the history memory menu is displayed. It is not possible to
recall waveform data from the history memory while acquisition in progress.

» Acquisition can be restarted while the history memory menu is displayed. However, it
is not possible to change history memory settings such as “Selected Record No.,”
while acquisition is in progress.

» Settings are restricted by the following formula.

End Record No. < Selected Record No. < Start Record No.

» If you load a waveform record from floppy disk, or external storage device, the loaded
waveform becomes Record 0. In the case of multiple records (sequential store), the
records will be loaded sequentially, with the latest record as “0.”

» Computation and automatic measurement of waveform parameters are always
performed on the currently displayed waveform, i.e. the waveform identified by the
record number designated for “Selected Record No.” Analysis of old data is possible
as long as the history memory content remains unchanged after acquisition is
restarted.

* In roll mode only the record most recently acquired when acquisition was stopped will
be loaded into record No. 0.

» The trigger time is displayed in the Show Map.

« Turning OFF the power will delete the entire contents of the history memory.

IM 701410-01E

7-13

Aejdsig pue uonisinbay H



7.7 Using the History Memory

Operating Procedure
Recalling data from the history memory

1. Press the “HISTORY” key.

2. Press the “Select Record” soft key.

3.  Turn the jog shuttle to set the record number that you wish to recall.
Specify a record number in the range Start Record to End Record.

4.  Press the “Display Mode” soft key to select “One” or “All.”
Go to step 5 if you selected “All.” Otherwise, go to step 8.

Setting the accumulation range (when “Display Mode” is “ALL”)
5.  Press the “Start Record” soft key.

6.  Turn the jog shuttle to set the first record number to be accumulated.

7. In a similar fashion, set the “End Record.”
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Stopped 1 g 100kS/s  1nsdliy HISTORY.
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Display a list of time stamps

8.  Pressing the “Show Map” soft key displays a list of acquired data numbers and

the trigger time
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9.  Turn the jog shuttle to select the waveform to be displayed and press the
“SELECT” key.
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7.8 Searching the Historical Data Using Zone
(History Search Function)

< For a description of this function, refer to page 1 - 24 >
Function
You can search for a waveform that matches the specified conditions from the past
waveforms in the acquisition memory and display it.

Search parameters

Four types of search parameters can be registered in Zone1 to Zone4. You can change
the channel that is to be searched, the search condition, and the search range for each
search zone.

Search condition: Condition

IN : Searches for waveforms that pass through the specified search window.
OUT : Searches for waveforms that do not pass through the specified window.
OFF : Do not search for waveforms.

Source channel: Source
Search is carried out on the channel that is specified as the Source. Waveforms of other
channels are also displayed.

The vertical range of the search window (Upper/Lower)
The range is £4 div. The resolution is 0.01 div.
Upper must always be greater than or equal to Lower.

The horizontal range of the search window (Left/Right)
The range is 5 div. The resolution is (10 div/displayed record length).
Right must always be greater than or equal to left.

Search range
The search range is between the Start Record and the End record.

Search logic: Logic

AND  : Searches for waveforms that meet all search conditions from Zone1 to Zone4.

OR : Searches for waveforms that meet any one of the search conditions from
Zone1 to Zone4.

Search order
The search is carried out from the newest waveform to the oldest waveform.

Show Map (A list of time stamps)
Only the waveforms that are found are displayed in Show Map. If the “Search Mode” is
turned OFF, all waveforms are displayed.
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7.8 Searching the Historical Data Using Zone (History Search Function)

Operating Procedure

Selecting the search mode
1. Press the “HISTORY” key.
2. Pressing the “Search Mode” soft key displays the search mode selection menu.
3.  Press the soft key corresponding to “Zone.”
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Selecting the search zone (Select Zone)
4.  Pressing the “Search Setup” soft key to displays the search condition setting
menu.
5.  Press the “Select Zone” soft key to display the search condition selection menu.
6. Press one of the soft keys from to “Zone1” to “Zone4.”

Setting the search conditions (Condition)
7. Press the “Condition” soft key several times to select “OFF,” “IN,” or “OUT.”
Selecting “IN” or “OUT” displays a search window in the area displaying the
“Source” channel.

Setting the source channel (Source)
8.  Pressing the “Source” soft key displays the source channel selection menu.
9.  Press the soft key corresponding to the desired channel to select the source
channel.

Setting the search window
10. Press the “Upper Lower” soft key.
11.  Turn the jog shuttle to set the top of the search range.
You can use the arrow keys to move between the digits.
Pressing the “RESET” key resets the value to the default value.
12. Press the “Upper Lower” soft key.
13. Turn the jog shuttle to set the end of the search range.
You can use the arrow keys to move between the digits.
Pressing the “RESET” key resets the value to the default value.
14. By controlling both “Upper” and “Lower” using the jog shuttle, you can move the
search window up and down without changing the vertical width.
15. In a similar fashion, set the horizontal range of the search window.
16. Repeat steps 6 to 15 to set Zone1 to Zone4.

Setting the logic
17. Press the “Logic” soft key to select “AND” or “OR.”
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7.8 Searching the Historical Data Using Zone (History Search Function)

Executing the search
18. Press the “Search Exec” soft key to execute the search.

Displaying the waveforms that are found
19. Press the “ESC” key to return to the HISTORY menu.
Display the waveform according to the procedures given on page 7 - 13.
Show Map displays a list of waveforms that are found.

Resetting the search results
20. Turn OFF the Search Mode in the HISTORY menu or turn OFF Zone 1 to Zone
4 and execute the search to reset the search results.

IM 701410-01E
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7.9 Searching the Historical Data Using Parameter
(History Search Function)

< For a description of this function, refer page 1 - 24 >

Function

Search for waveforms from the history memory function and display only the waveforms

that fulfill specified conditions of particular parameters. (Applicable to the DL7100 with

software (ROM) version 1.21 or later. See section 15.4, “Checking the System

Condition.”)

Search Criterion

You can store various kinds of search criteria in Param1-Param4. Within those four

search criteria, you can specify the channel to be searched, the search conditions, and

the searching range.

Condition

IN : Search for a waveform entering the specified range of the specified parameter.

OUT : Search for a waveform extending outside the specified range of the specified
parameter.

OFF : Do not search for a waveform.

Item Setup
Assign search parameters to each source channel. Choose (only) one of the automated
waveform measurement parameters.

Condition Range (Upper/Lower)
Set the range that defines the specified parameter’s condition.

Logic Search

AND : Search for waveforms fulfilling all of the search criterion in Param1- Param4.

OR : Search for waveforms fulfilling at least one of the search criterion in Param1-
Param4.

Parameter Measuring Range (T-Range 1/T-Range 2)
Set the measuring range of the specified parameter. This is the portion of the waveform
used to determine the values of the parameter.

Search Range
The search range extends from the “Start Record” to the “End Record” (see page 7 - 15).

Search Method
Search in order starting with the newest waveform.

Show-Map (Timestamp List)
Only searched waveforms are displayed in Show-Map. When “Search Mode” is OFF, all
waveforms are displayed.
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7.9 Searching the Historical Data Using Parameter (History Search Function)

Operating Procedure

Select the Search Mode

1.
2.
3.

ST
eSE lect Record

]
[Display Node |

[oStart Record |
0

all

) End Record
0,

Shouw Map

Search Hode

OFF

Press the “History” key.
Press the “Search Mode” soft key to display the search mode selection menu.
Press the soft key corresponding to the parameter you wish to select.

__HISTORY.
oSelect Record|

]
Display Mode

[FStart fecord |
°

all

) End Record
9,

=

5kS/S Z200MsAli HISTORY
T T [@Select Record

7
Show Map

Zone

Normal

L]
all

&) End Record
[

Display Mode

(OStart Record
[}

Shou Map

Parameter

Search Hode

M
Search Setup

Parameter

Edge CHL £
Single
0.00 V

I Search Exec |

Select the Search Criteria (Select Param)

4.

2000/03/02 21:04:32 |

Stopped

s 1
3

Normal

5kS/s 200nsgf Search Setup_J]

Fainz L0k >7

Select Param [

Parani
[~ Condition [}
N ot
[ Tten setup [

CH1 P-P

OR

) Time Rangel ||

: -5.000div
¥ Time RangeZ
5.000d iv.

CHI 16:1
5.80 Usdiv
DC  Full

Edge CHI
single
0.00 U

search Exec

-_l_ IEEEEI IEEEI IEEEI IEEEI IEEEI IE%%I

5.
6.

Setting the Condition

7.

Setting the Parameter (Item Setup)

8.
9.

1

source channel for the parameter search.

0.

press the “SELECT” key to assign the parameter to the channel.

Press the “Search Setup” soft key to display the Search Criteria Setting menu.

Press the “Select Param” soft key to display the search criteria selection menu.
Press one of the soft keys for “Param1” - “Param4” to select the search criterion.

Press the “Condition” soft key repeatedly to select “OFF,” “ON,” or “OUT.”

Press the “ltem Setup” soft key to display the parameter selection menu.

Press the soft key corresponding to the channel that you wish to set as the

Use the jog shuttle to highlight the parameter to be used in the search, then

IM 701410-01E
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7.9 Searching the Historical Data Using Parameter (History Search Function)

2000,03/02 21:05:05 [|/——————T1*« NOrmal
Stopped T 5kS-s 206m: Source,
Tten Setup,
=111
P-P (@) Freq (@) AvgFreq
(2] Max (@] Period (2] AvgPeriod
CHz
@ Min (@ Rise @ IntiTY
(@) Avg (@) Fall (@ Int2TY
CH3
© Bns @ +Width (3 INt1xXy
N
E ) Sdev @ -Width (@ Intzxy
CH4
(@) High (@) Duty
(@] Low (@] Burst1
Hathl
(@] +0Shot (o] Burst2
(@ -0Shot (o) Pulse
MathZ
(@] Delay
CH1 16:1 Edge CH1 4
5.00 U div Single
DC  Full 0.00 V

Set the Condition Range

11.  Press the “Upper Lower” soft key to highlight the “Upper” jog shuttle icon.

12.  Turn the jog shuttle to set the upper edge of the condition range. Use the arrow
keys to move between the digits. Press the “RESET” key to return to the initial
value (“XXX”).

13. Press the “Upper Lower” soft key to highlight the “Lower” jog shuttle icon.

14. Turn the jog shuttle to set the lower edge of the condition range. Use the arrow
keys to move between the digits. Press the “RESET” key to return to the initial
value (“XXX”).

15. Repeat steps 6 - 14 to set Param1 through Param4.

Setting the Logic
16. Press the “Logic” soft key to select “AND” or “OR.”

Setting the Parameter Measuring Range

17. Press the “Time Range1/Time Range2” soft key to highlight “Time Range1.”

18. Turn the jog shuttle to set the left edge of the measuring range. Use the arrow
keys to move between the digits. Press the “RESET” key to return to the initial
value (“XXX”).

19. Press the “Time Tange1/Time Range2” soft key to highlight “Time Range2.”

20. Turn the jog shuttle to set the right edge of the measuring range. Use the arrow
keys to move between the digits. Press the “RESET” key to return to the initial
value (“XXX”).

Executing the Search
21. Press the “Searchexaec” soft key to execute the search.

Displaying the Searched Waveform
22. Press the “ESC” key to return to the “HISTORY” menu. Display the waveform
using the procedure on page 7 - 14. The waveforms indexed in Show-Map are
displayed in a list.

Resetting the Search Results
23. If you set the Search Mode to OFF in the HISTORY menu, or if you perform a
search with all of the parameters (Param1-Param4) set to OFF, the search
results will be reset.
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Chapter 8 Display

8.1 Changing the Display Format

Function

< For a description of this function, refer to page 1 - 24 >

Main Format

Single : 1 waveform window Quad : 4 waveform windows
Dual : 2 waveform windows Hexa : 6 waveform windows
Triad : 3 waveform windows

Mapping

Auto : Windows are arranged from top to bottom in order: CH1, CH2,..., Math1,
Math2. But no windows are shown for channels for which display is set OFF.

Fixed : Channels are displayed regardless of whether display is set ON or OFF, in
order of channel number. The Math2 window is at the bottom, with the Math1
window directly above it.

User : Assign numbers from 0 to 5 to CH1, CH2, ..., Math1, and Math2. The display
position varies depending on the assigned numbers.

CH1, CH1, CH4 0,2,4
CH2, CH4 CH2, 1,3,5
Fixed (If CH3 = OFF)  Auto (If CH3 = OFF) User

The number of points that can be displayed vertically for each channel varies as follows
according to the display format. However, the vertical resolution remains unchanged.
Single([]) : 384 (240) points Quad( ) : 96 (60) points

Dual(9) 1 192 (120) points Hexa(H) : 64 (40) points

Triad() : 128 (80) points

The value inside the parentheses applies when logic inputs are being displayed.
The display area of the login input is as follows.

When either POD A or POD B is ON 144 points
When both POD A and POD B are ON 72 points x 2

IM 701410-01E
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8.1 Changing the Display Format

Operating Procedure

1. Press the “DISPLAY” key.
2. Pressing the “Format” soft key displays the format menu.
3.  Press the soft key corresponding to the desired format.

1999,067,06 11:19:43 DEDW Normal
Stopped 48 ] 50kS/s 2ZM3Ali u‘ DISPLAY.
BISPIAY ] LA g RIS
Fornat :lﬂllﬂ single :,”lﬂl
Dual
e TR - | et | =lll|
sine N, i
R : : : e
B O A j Z
T ' ' fuad =[ll|
OFF E *
e b T . -
OFF : : I—
) L : Accunulate |
ACCunulate B
OFF
OFF 10,0005 2,000 v 10.00
oHT 10:1  COHZ 1071 Edge Ol £
20.0 Usdiv  9.500 U div Single(N) Next
Next D¢ Full IC Full “10.2 U 1/2)
1,2
“* ” H “ 9
4.  Press the “Next 1/2” soft key to display the “Next 2/2” menu.
« " « » o« ” « ”
Press the “Mapping” soft key to select “Auto,” “Fixed,” or “User.
Normal
DISPLAY__] [ DISPLAY__] w__DTSPLAY ] 50kS/s  2Zns__DISPLAY ]
Fornat TransTucent | Translucent | | H | | H TransIucent
ual N | OFR on oN
Tnterpolation Happing Happing
T eV STTTT N
sSine My, Auto user
Graticule Set Happing__ M
:,”lﬂl :HM” Fixed :Hlﬂ” Set Mapping .:,H”HI
H O # CH1
Scale Ualue ciz [1]
il =1l =[llll =lllll
OFF W o3
Trace Label CH4
oF [ ':’”lﬂl Hlﬂ” Hlﬂ” Matht 4] :’Hllﬂl
Accunulate Mathz [ 5_]
il =l =i
10.00
Edge Ol £
Next :lllﬂl Next ,:,Hlﬂll Next :Hlﬂll Single(N) Next :,H”Hl
1/ 2.2 272 -10.2 U 2/

5.  Pressing the “Set Mapping” soft key displays a menu used to assign the

waveforms.

6.  Turn the jog shuttle to move the cursor to the desired channel.
7.  Pressing the “SELECT” key displays a menu used to set the number.
8.  Turn the jog shuttle to select a number. Pressing the “ESC” key closes the

menu.

9. Repeat steps 5 to 7 as necessary.
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8.2 Setting the Interpolation Method

Function

< For a description of this function, refer to page 1 - 17 >

Interpolate

Any area along the time axis having less than 500 points per 10 divisions (less than 250

points in the Z1 and Z2 window when displaying Main & Z1 & Z2) is recognized as an

interpolation area. If you leave interpolation off, these points will appear as discrete dots

(so that the display will show gaps between dots or vertical lines). If you set interpolation

on, however, the DL7100 will connect the points. Three interpolation settings are

available.

Sine () . Interpolates between two dots using a sin x/x function.

Line (+~,) . Interpolates between two dots in a straight line.

PULSE (-*.-) : Draws a horizontal line to a point directly above or below the next data
point and then interpolates using two dots so that the end of the
horizontal line is connected to the next data point by a vertical line.

OFF (+++) : No interpolation

Outside the interpolation area
If interpolation is set to Sine, Line, or Pulse the instrument draws lines between points

that are aligned vertically.

I: I[

Interpolate : OFF Sine/Line/Pulse

Within the interpolation area

Interpolate : OFF Sine Line Pulse
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8.2 Setting the Interpolation Method

Operating Procedure
Set the interpolation method
1. Press the “DISPLAY” key.
2. Press the “Interpolate” soft key displays the interpolation method menu.
3.  Press the soft key corresponding to the desired interpolation method.

19990706 11:19:15 [|/———————1v Normal
Stopped 48 q S0kSss  Znsgdi DISPLAY,
[EAT AN At ik 55 Format
Duat
-[ Tnterpolation
ste. Ay EMII
Graticule
______ NS NS
9.0
[z 2.000% Scale Value
w o m || (=l
-~ Trace Label
w
ACcumulate
______ et M o R
L. bonst ~2.000 v 10. 00
CH1 16:1 CHZ 10:1 Edge CH1 £
20.0 VUsdiv  0.500 VAdiv Single(N) Next
DC  Full DC Full -10.2 vV 12|
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8.3 Changing the Graticule

< For a description of this function, refer to page 1 - 16 >
Function

The graticule type can be selected from the following 3 types.

e T ] 1999,07/06 13:19:51 [eeee——ox———.  Normal
e T Stopped 2KkS/s _Somsi{ __DISPLAY,
T T mrmat AT Fornat

imle single

P

s o sine A,

T Graticule

= Ealy::] B QO®A
| EraTe Wty T 1T W
T oFF N
Treco Lkl Trace Label
T m oFF [

[Zonog Aocunulate

e oFF

- — o = Eige Git £
o s auto Next.
2.2y 12

[

B — \
stopped T /s Sonsuw_DISPIAY__]

singte
[Treerpotatron]
sine A,
e
B OH
ToeTe et
OFF
Trace TaveT

oF [

ACcuniTate

oFF

Tage Cil £
auto

Next
2.2V 172

Keidsig

H

Operating Procedure
1. Press the “DISPLAY” key.
2. Press the “Graticule” soft key to select one of the three graticule types.

19990706 11:19:15 [————————1v _Nornal
Stopped 48 3 90kS/s  Znsgi DISPLAY.
[ERT EZ OV & Fainz 1k 5> Format
=1l
Interpolation
sine. A EMII
Graticule
- B0
9.0
[z 2. 000 ¥ Scale Value
e ]
Trace Label
W m
Accumulate
10, bonst ~2.000 v 10. 00
CH1 18:1 CHZ 16:1 Edge CH1 £
20.0 Udiv  0.500 UAdiv Single(N) MHext
DC Full DC Full -18.2 V 12|
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8.4 Turning Display of the Scaling Value ON/OFF

< For a description of this function, refer to page 1-16 >
Function

You can display the upper and lower limits of the vertical and horizontal axes of each
channel.

Operating Procedure
Turning ON/OFF the scale values
1. Press the “DISPLAY” key.
2. Press the “Scale Value” soft key to select “ON” or “OFF.”

19990706 11:19:15 [/————————1v _Normal
Stopped 48 g S0kS/s  ZnsAlis DISPLAY,
[EHT EZ 0V & Waini ik 5> Format
Duat
Interpolation
Sime A m
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B0 8
%0
E Z.0007 Scale Value
woom || (=l
Trace Label
w m
ACCUmUIate
OFF
Lo, oons! =z 000 v 10,00
CH1 1e:1 CHZ 1@:1 Edge CH1 §
20.0 Usdiv  0.500 Usdiv Single(N) Next
OC  Full IC  Full -18.2V 1-2]

Changing how the dialog box is displayed
3.  Press the “NEXT” soft key.
4.  Press the “Translucent” soft key to select “ON” or “OFF.” If “ON” is selected, the
dialog box is dislayed semi-transparent showing the display underneath.

When Translucent is OFF When Translucent is ON

ZOLAG/05 16:37 SO Normal 20010600 09:27: 12 e Normal
DISPLAY Stopped 1 Search Setup, Stopped 1 tup__JOAS

IGET
Trans [Ucent
Type [Frane Pattern] _Indefinite state] iite Staie]
OFF ] i
Message Format
Happing
Pattern Format "
Identif ier
v L R | 8 o
Set Mapping :,|H||H |
(@ RIR ETR
.:,”lﬂl (@ Data Field DLC 5) Data Finld

n1 w2 u3 e . 81 o A 4
XIX] [XTX] [XTX] | | v/ LF]| T TRTET
AL X

==

User

s W6 e 8 T
8 B

FRIX] FIX] RIX] [F17] |
@ Ack [ N] i =) wek - (VLN

(@ Error Erral

£rS

1001 Edge CAL & To0:1 Edge CHL &
5.00 U div Auto 5,00 Wodiv Auto
nc Full 0.20 V o0C  Full 0.2 v

Next
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8.5 Setting the Waveform Labels

< For a description of this function, refer to page 1 - 16 >
Function
Label display ON/OFF (Trace Label)
Use this parameter to select whether or not to include waveform labels (channel
identification labels) on the display.

Entering customized labels

You can use the Define Label feature to enter customized labels for each channel. Each
label is a character string of up to eight alphanumerics. You can set the label display
ON/OFF using the Trace Label function; the label appears in the scale-value display and
with measurement results.

Operating Procedure
Setting the waveform label
1. Press one of the keys from “CH1” to “CH4” or “TLOG” to select the desired
channel.
2. Press the “Next 1/2” soft key to display the “Next 2/2” menu.
3.  Press the “Label” soft key to display a keyboard, and enter the waveform label
according to the procedures described in page 4-2.

2000,07/28 09:30:24 [//F/—————ivx _ NOrMal
E

CH1, Stopped 2873 g 200kS/s  Onsfli CH1,
< Hainz 10k 53 @ Variable

Display
1l

OFF ]
[@ Position

0.90div

Coupling

Linear 3cale
o AX+B
on

DC1iHe

Probe

10:1

&) Offset

a.00 V

Banduidth

Full

CH1 10:1 Edge CH1 &
5.00 UAdiv Auto Next.
DC  Full -0.16 V 277

Next
1,2

Turning ON/OFF the waveform label
4.  Press “DISPLAY” key.
5.  Press the “Trace Label” soft key to select “ON” or “OFF.”

19990706 11:19:15 [————————1v _Nornal
Stopped 48 3 90kS/s  Znsgi DISPLAY.
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=1l
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9.0
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JRURUUSY UUPUURUS T SRR TN FUUUNTUNOOS OCSURTRUINY FEURPURUPNE S NRRTOON TN RSN Trace Label
v
! Accumulate
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DC Full DC Full -18.2 V 12|
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8.6 Accumulated Waveform Display

Function

< For a description of this function, refer to page 1 - 15 >

During normal operation, the display is updated every time the trigger is activated
making it difficult to capture transient conditions such as sudden distortion of waveforms.
By using the accumulate function, the waveform display of the acquired data remains on
the screen for the specified time.

Accumulate mode

Persist: Accumulate using each channel color. Displayed for the specified time period
by gradually lowering the brightness.

Color : Accumulate using eight colors that indicate the frequency of waveforms in the
data.

Accumulation period (during Persist mode)

When using the persistence mode, select the period over which waveforms are
accumulated from the list below. If you select infinite, the accumulation is carried out
infinitely. The default value is 100 ms.

100 ms, 200 ms, 500 ms, 1s,2s,5s, 10 s, 20 s, 50 s, and Infinite

Grade width (for color grade mode)

In color grade mode, the frequency of data value occurrence is indicated in eight colors
as illustrated below. The grade width can be set within the range given below. The
default setting is 16.

Overlapping display is performed indefinitely in color grade mode.

2 to 2048 (steps of 2")

Higher frequency
red | 28 or more red | 896 or more

pink | 24 to 27 pink | 768 to 895
orange| 20 to 23 orange| 640 to 767
yellow| 16 to 19 yellow| 512 to 639
white | 1210 15 white | 384 to 511
cyan | 8to11 cyan | 256 to 383
green| 4to7 green | 128 to 255
blue 1to3 blue 1 to 127

black | 0 black 0
When grade width = 4 When grade width = 128

For example, a dot which has appeared on the screen 100 times is displayed in red if the
grade width is 4, or in blue if the grade width is 128.

Points for attention

» Automatic measurement of waveform parameters and GO/NO-GO judgment are
performed on the latest waveform.

« When displaying all waveforms in the history memory during accumulation, the
historical waveforms are displayed using the specified accumulation mode. However
the waveform display becomes slow.

*  When printing accumulated waveforms using the optional built-in printer, they are
printed using two tones.

» Only the latest waveform can be output to an external printer.

 If the waveform acquisition is forcibly stopped by pressing the START/STOP key, the
accumulation is temporarily suspended. When the acquisition is restarted, the display
is cleared and accumulation continues.
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8.6 Accumulated Waveform Display

Operating Procedure

Selecting averaging mode
1. Press the “DISPLAY” key.
2. Press the “Accumulate” soft key to display the accumulate mode menu.
3.  Press the corresponding to the desired accumulate mode.
Proceed to step 4 if you have selected “Persist,” or to step 5 if you have

selected “Color.”

Setting the accumulative time (when “Persist” has been selected)
4.  Turn the jog shuttle to set the desired accumulative time.

Stopped

1999,607,06 11:19:43 |—oo0——"oooix
1202 T

Nornal

Z00kS/S S00Hs/is| DISPLAY,

e = W Faini Tk 37 Format
Dual | | | H |
Interpolation
sime A
Graticule
moos| (=l
ey
Rz 200y Scale value
o m | | (=l
Trace Label
Accumulate
Persist
TSRS ST T Tine
L2.5000s 2,000y n mfinite__ |
CH1 18:1 CHZ 16:1 Edge CH1I £
20.0 UAdiv  0.500 Udiv Auto Next
DC  Full DC Full -18.2 V 12|

Setting the grade width (when “Color” has been selected)
5. Turn the jog shuttle to set the desired color width.

Stopped

1999,607,06 11:19:43 |——n0V—"oo——"o—ix
1043 T

4
eI ez W Fainitk 37
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380
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oFF D]
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OFF @
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P Grade Width
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2. oo,
CH1 1@:1 CHZ 16:1

Edge CH1 +
20.0 Usdiv  ©.500 Usdiv Auto Hext
DC Full IC Full -10.2 v 12
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8.7 X-Y Waveform Display

< For a description of this function, refer to page 1 - 18 >

Function
Selecting the X-axis mode
Single : Set the X-axis trace of XY1 and XY2 common.
Dual : Setthe X-axis trace individually for XY1 and XY2.
Assigning X (horizontal) and Y (vertical) axes
The channels that can be assigned to the X axis and Y axis depending on the X-axis
mode as follows:
X axis mode X-Y X axis Y axis
Single XY1 CH1 to CH4, Math1, Math2 CH1, CH2, Math 1
XY2 CH1 to CH4, Math1, Math2 CH3, CH4, Math 2
Dual XY1 CH1, CH2, Math1 CH1, CH2, Math 1
XY2 CH3, CH4, Math2 CH3, CH4, Math 2
Number of X-Y waveforms that can be displayed
The number of X-Y waveforms that can be displayed is two (XY1, XY2). The display of
each X-Y waveform can be turned ON/OFF.
Selecting the display format: Mode
You can choose from the following three display formats.
T-Y&X-Y : The top window displays normal (T-Y) waveforms. The bottom window
displays X-Y waveforms.
X-Y : Displays only X-Y waveforms.
T-Y : Displays only T-Y waveforms.
Selecting the X-Y waveform display range: Start Point/End Point
The X-Y display shows the range selected on the T-Y waveform.
You can set the start (fine dashed line) and end (coarse dashed line) positions in the
range -5 to +5 div from the center of the waveform display frame. The start and end
positions are not displayed on the X-Y waveform.
The resolution is as follows.
Resolution: T/div x 10/displayed record length
Precautions to be taken when displaying X-Y waveforms
» The divided windows of the T-Y waveform display when using the T-Y & X-Y format
are displayed in accordance with the “Format” setting specified with the DISPLAY key.
» The zoom function applies only to T-Y waveforms. In addition, Main, Z1, or Z2 can be
selected for the T-Y waveform display.
» When expanding the X-Y waveform, change the “Variable” parameter of each
channel. The waveform can be expanded or reduced artificially.
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8.7 X-Y Waveform Display

Operating Procedure
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2. Pressthe “DISPLAY” key.

Selecting the display format
3.  Press the “Mode” soft key to display the mode selection menu.
4.  Prees the “T-Y,” “X-Y,” or “T-Y&X-Y” soft key to set the mode.

19996766 11:19:43 HEDI\( Normal
695 1

Stopped 50KS/S __ Znsat XY
I A— il L M— L BT TR T e Tiode
Mode
T il T oy
T-¥ R
X Axis
SR
il Xt =|IllI . e S S s 111 : R
Select
3
=Mllli e A v
Lo Gins ™ <2000 i
CCHE T — Tisplay
=il =il o | ||
Ll N \\ X Trace
_ - . :},f SN Y on ‘:’lﬂllﬂ
i il AN
\\} Y Trace
wllll =il ERnE = || (=]
: -20.00 Y :

CH1 10:1 CHZ 10:1 Edge CH1 4 [@ Start Point

20.0 Udiv  5.00 Urdiv Auto -5.00div

:,lﬂ”ﬂ -::Hlﬂ” B¢ Full IC Full -7.2 U [ End Point
5.00div |

Continve with steps 5 - 12 below if you selected “X-Y” or “T-Y&X-Y.”
Selecting the X-axis mode
5.  Press the “X Axis” soft key to select “Single” or “Dual.”

Selecting the X-Y waveform
6. Press the “Select” soft key to select the desired X-Y waveform.
7.  Press the “Display” soft key to select whether or not to display the X-Y waveform
that was selected in step 4.

Setting the X and Y axes
8.  Pressing the “X Trace” soft key displays the channel menu.
9.  Press the soft key corresponding to the desired channel that you wish to set to
the X axis.
10. In a similar fashion, set the Y axis by pressing the “Y Trace” soft key.

Setting the display range
11. Press the “Start Point/End Point” soft key.
Turn the jog shuttle to set the display start position.
12. In a similar fashion, press the “Start Point/End Point” soft key to set the display
end position.
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8.8 Zooming the Waveform

Function

< For a description of this function, refer to page 1 - 18 >

The zoomed waveform of two locations can be displayed simultaneously (dual zoom).
You can also select which channel to zoom. Note that if the number of displayed points
is less than or equal to 50 (or 40), zooming is not possible.

Selecting the display mode of zoomed waveforms: Mode

Main : Displays only the main (unzoomed) waveform.

Z1 Only : Displays only the zoomed waveform of zoom box Z1.

Z2 Only : Displays only the zoomed waveform of zoom box Z2.

Main&Z1 : Displays the main waveform in the top window and zoomed waveform of
zoom box 1 in the bottom window.

Main&Z2 : Displays the main waveform in the top window and zoomed waveform of
zoom box 2 in the bottom window.

218722 : Displays the zoomed waveform of zoom box 1 in the top window and the

zoomed waveform of zoom box 2 in the bottom window.

Main&Z1&Z2 : Displays the main waveform in the top window, the zoomed waveform of
zoom box 1 in the lower left window and the zoomed waveform of zoom
box 2 in the lower right window

Selecting the zoomed trace: Allocation

The traces (CH1 to CH4, Math1, Math2, POD A, POD B) whose “Allocation” is turned
ON are zoomed. If the allocation is OFF, the trace is not zoomed.

You cannot allocate channels whose display is turned OFF.

Display format of zoomed waveforms

Similar to the main waveform, six types of display formats are available. You cannot set

different formats for Z1 and Z2.

Main*, Single, Dual, Triad, Quad, Hexa

*: Selecting Main results in the same format as when “Format” is specified for “DISPLAY.”

Zoom rate

» The maximum zoom rate varies depending on the displayed record length.
Maximum zoom rate = displayed record length + 50 (or 40)
Note that the displayed record length is not necessarily the same as the record length
of the acquisition memory.
For details regarding the displayed record length, see appendix 1, “Relationship
between the Time Axis Setting, Sample Rate, and Record length.”

* You can change the zoom rate for Z1 and Z2 (zoomed waveforms of two locations).

Zoom position: Z1 Position and Z2 Position

» The zoom position can be set by specifying the zoom center position (center of the zoom box)
in the range -5 to +5 div with the center of the waveform display frame set to 0 div. When the
record length of the DL7200 is 16 Mwords, the zoom position can be set only in the range in
which the edge of the waveform matches the edge of the window. The selectable steps are
as follows:
Zoom position resolution = T/div x 10 + display record length

+ The zoom box enclosed by solid lines is Z1 and the one enclosed by dashed lines is
Z2. Since each box is independent, you can set the position separately.

Changing the range of the automated measurement of waveform parameters
Sets the range of the automated measurement of waveform parameters to the zoom
range of Z1 or Z2. This is valid even if the automated measurement of waveform
parameters is turned OFF.

8-12
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8.8 Zooming the Waveform

Operating Procedure
Selecting the display mode

Z00H,

1.
2.
3.

Press the “ZOOM” key.
Pressing the “Mode” soft key displays the display format menu.
Press the soft key corresponding to the desired display format.
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Selecting the display format of zoomed waveforms.

4.
5.

Pressing the “Format” soft key displays the format menu.
Press the soft key corresponding to the desired format.

Selecting the zoomed trace

6.
7.
8.

Pressing the “Allocation” soft key displays the zoomed trace setting menu.
Turn the jog shuttle to move the cursor to the desired trace.

Press the “SELECT” key to select the trace.

Selecting “All ON” selects all traces that are currently displayed.

Setting the zoom rate

9.

10.

Press the “Z1 Mag/Z2 Mag” soft key.

Turn the jog shuttle to set the zoom rate of Z1 zoom box.

In a similar fashion, press the “Z2 Mag” soft key to set the zoom rate of Z2 zoom
box.

Selecting the zoom position

11.

12.

Press the “Z1Position/Z2Position” soft key.

Turn the jog shuttle to set the zoom position of Z1 zoom box.

In a similar fashion, press the “Z2Position” soft key to set the zoom position of
Z2 zoom box.

By setting the jog shuttle control to both “Z1Position” and “Z2Position,” the zoom
positions of both Z1 and Z2 can be moved simultaneously.

Changing the range of the automated measurement of waveform parameters

13.

Press the “Fit Measure Range to Z1” or “Fit Measure Range to Z2” soft key
(depending on the display format of the zoom waveform) to set the range of the
automated measurement of waveform parameters to the zoom range of Z1 or
Z2, respectively.
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8.9 Search Data Using Search and Zoom Function

< For a description of this function, refer to page 1 - 24 >
Function

When the data acquisition is stopped, a section of the waveform can be searched and

displayed expanded.

Search method: Type

The following six search methods are available.

Edge : Searches by counting the number of times the waveform goes above
(rising) or below (falling) a specified level from the starting point.

Serial pattern : Searches sections that have the same waveform pattern (High, Low,
Don’t care) as the specified pattern.

Parallel Pattern : Search using a previously set pattern in CH1-CH4, Math1, Math2,
PodA, or PodB. Search using the pattern of each bit in PodA and
PodB. (Applicable to DL7100 with software (ROM) version 1.21 or
later. See section 15.4, “Checking the System Condition.”)

Pulse Width ~ : Search a specific part of the currently displayed waveform. From the
search start position, search for pulses which fulfill certain conditions
whose durations are shorter or longer than a previously specified
length of time. The searched part of the waveform is expanded by a
previously set zoom factor, and displayed in the waveform zoom
window. (Applicable to DL7100 with software (ROM) version 1.11 or
later. See section 15.4, “Checking the System Condition.”)

Auto Scroll : The zoom box automatically scrolls in a specified direction. You can
stop the zoom box while checking the zoomed waveform in the bottom
window. (Applicable to DL7100 with software (ROM) version 1.21 or
later. See section 15.4, “Checking the System Condition.”)

SPI : See section 8.10, “Analyzing and Searching SPI Signals.”

Search condition: Setup
¢ When the type is edge
Source : Select the channel to be searched. You can also select Math1 and
Math2.
Level : Set the level used to determine the rising or falling edge. The range is 8
div within the screen. The resolution is 0.01 div.
Polarity : Select the polarity from the following list.
§ : Search by the number of times the waveform passes from below the
specified level to above the specified level.
1 : Search by the number of times the waveform passes from above the
specified level to below the specified level.
Hys : Set the hysteresis. The range is 0.3 div to 4 div.
Count : Set the number of times £ or 1 is to be met. The range is 1 to 1000000.
Start Point: Set the starting position of the search. The range is from =5 to 5 div.

¢ When the type is serial pattern
Clock CH : Select the clock channel, from CH1 to CH4, that is used as a timing
reference in checking the pattern. When None is selected, the pattern is
checked at a predetermined interval.
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8.9 Search Data Using Search and Zoom Function

When CH1 to CH4 is set as the clock channel

Level : Set the level used to determine the rising or falling edge. The range is 8
div within the screen. The resolution is 0.01 div.

Polarity  : Select the polarity from the following list.
§ : Check the pattern when the waveform changes from below the

specified level to above the specified level.
1 : Check the pattern when the waveform changes from above the
specified level to below the specified level.

Hys : Set the hysteresis. The range is 0.3 div to 4 div.

When None is set as the clock channel

Interval : Set the interval at which to check the pattern.

Source : Select the channel to be searched. You can also select Math1 and
Math2.
For logic input, select the bit to use as the source.

Thr Upper : Set the level used to determine Low (L).

Thr Lower : Set the level used to determine High (H).

Pattern  : Four different types of patterns can be registered. Set the pattern with 64
bits of H, L, X (Don’t care) symbols.
H: When the value is greater than or equal to Thr Lower (1 for logic input).
L : When the value is less than or equal to Thr Upper (0 for logic input).
X: Do not determine.

Start Point: Set the start position of the search. The range is from -5 to 5 div.

When the Type is Parallel Pattern
Clock CH : Select a clock channel from CH1-CH4 that will provide the standard
timing for checking the patterns. Select NONE to check the patterns of all

the data.
Channels Specified as Clock Channels
Level : Set the level for determining rising and falling. The range for the setting is

an on-screen 8 div, and the resolution is 0.01 div.
Pattern : Choose from the following:
£ : Check the pattern when the waveform changes from above to below
the specified level.
1 : Checks the pattern when the waveform changes from below to above
the specified level.
Hysteresis: Set the hysteresis. The range for the setting is 0.3-0.4 div.
Channels Other than Clock Channels
Pattern  : Set using the H, L, or X (don’t care) symbols. Set each bit when using
logic input.
H: When the value is greater than the level (1 for logic input)
L : When the value is less than the level (0 for logic input)
X: Do not determine.
Level : Set the levels to determine H and L.
Hysteresis: Set the hysteresis. The range for this setting is 0.3 div-4 div.
Start Point: Set the starting position for the search. The range for this setting is -5 to
5 div.
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8.9 Search Data Using Search and Zoom Function

e When the Type is Pulse Width
Type : Select the relationship between the specified time and the measured

waveform.

Pulse < Time : search the part in which the time that fulfills the
conditions below is shorter than a specified time.

Pulse > Time : search the part in which the time that fulfills the
conditions below is longer than a specified time.

T1 < Pulse < T2: search the part in which the time that fulfills the
conditions below lies between two specified times.

Timeout : search the part in which the time that fulfills the
conditions below lies outside of a specified time. The
portion shown in the zoom display is different than

Pulse > Time.
Source : Select the source channel for the search. You can also select Math1 and
Math2.
Level : Set the level for determining High and Low. The setting range is an on-

screen 8 div, and the resolution is 0.01 div.

Polarity : Choose from the following:
High : When the waveform is higher than the specified level.
Low : When the waveform is lower than the specified level.

Hysteresis: Set the hysteresis. The range for this setting is 0.3 div-4 div.

Time : Set the determination time, “T.” The range for this setting is 1/sample rate
- display range.

Start Point: Set the starting position for the search. The range for this setting is -5 to
5 div.

Display position of the searched waveform: Result Window
When the zoom mode is set to Z1 & Z2 or Main & Z1 & Z2, you can select whether to
display the searched waveform in the Z1 or Z2 window.

Search count

The search can be carried out up to 1000 times. When the type is edge, the rising or
falling edge is counted from the previous search position. In addition, the past search
results can also be displayed.

Changing the zoom rate and position
The search results are displayed in the zoomed waveform display area. As in the
zoomed waveform, the zoom rate and position can be changed.

Precautions to be taken when searching
« Searching is not possible while the data acquisition is in progress.
» Searching is not possible on the computed results of the power spectrum.
» The search result is void if the following operation, are carried out:
Starting data acquisition.
Changing the Search Setup setting.
Shifting the phase of the source or the clock.
» Searching is not possible when setting CH2 or CH4 as the clock channel while in
interleave mode.
» Searching is not possible when all patterns are set to “X.”
» Patterns from undisplayed waveforms will not be referenced during searcles.
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8.9 Search Data Using Search and Zoom Function

Determination when Using the Edge for the Search
When the peak immediately after the rising edge of the waveform is less than or equal to
the upper limit of the hysteresis or when the peak immediately after the falling edge is
greater than or equal to the lower limit of the hysteresis, it is determined as false (not
counted as a specified edge).

Determined as False
Detected Position

The Upper Value N /\ /\ /\
of Hysteresis | ¥ B
The Lower Value AT /\ WA z’ — Specified Level
of Hysteresis IV A
Start Point of the Search_T When the Edge is Set to Rising

and the Count is Set to 2

Determination when searching using a serial pattern

The points between the Thr Upper and Thr Lower are always determined to be true
(matches the specified status). If such point is included at the time the pattern is
checked, a message is displayed as a notification.

High

| Thr Upper

A
/
£ | Thr Lower

A, B: Always determined as true
Low

-—

Low
Search start point when searching using a serial pattern
The search start point is as follows when Clock CH is set to None.
On the screen, the first rising or falling edge to the right of the specified Start Point
becomes the reference. The search start point is set to 1/2 the specified interval right of
the reference point. However, if the Start Point and the search start point described
above are separated by an interval larger than the specified interval, the search start
point is set back in units of the specified interval to a point so that the interval between
the Start Point and the search start point is within the specified interval. (The search
start point must be to the right of the start point in this case.) Within the hysteresis range
of Clock CH, the rising or falling edge cannot be checked.

Edge detection (Reference point)

J,/ \ / \ Thr Upper

/ \ / \ Thr Lower
| [
| Bif. A t A i

A

' . A: Interval
h start t
A Search start poin B: Interval/2
Start Point
Edge detection (Reference point)
: 1/ \ / \ Thr Upper
. / \, ,l \\ Thr Lower
: ‘ ‘ B At A ?
1 | '
. C | A | A A: Interval
' A B: Interval/2
A Search start point C: <Interval
Start Point
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8.9 Search Data Using Search and Zoom Function

Defermination During a Parallel Pattern Search
The hysteresis points are normally evaluated as true (conforming to the specified status).

High

Level I Hysteresis
______ ol Y U N W Tk
x A, B: Always determined as true

Low Low

Display Position for Pulse Width Searches
The position of the waveform displayed in the zoom screen will change in the following
manner depending on the “Type”setting:

Pulse >T ! v

] . ]
A 1 O e

Pulse <T i Vi

1] ]
T

!
T1 < Pulse <T2 |¥

] . ]
A 1 O e

Time out i I
H v

L] . ]
A Y e Y O

V Zoom screen center position
V¥ Starting point for the next search

Auto Scrool
Set the scroll speed choosing from one of 7 steps. The higher the number, the faster the
scrolling. You cannot set any settings other then Direction speed while auto scrolling.
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8.9 Search Data Using Search and Zoom Function

Operating Procedure
When searching using the edge
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2.  Pressthe “ZOOM” key.

Selecting the search method (Type)
3.  Pressing the “Type” soft key displays the search method menu.
4.  Press the soft key corresponding to “Edge” to select the search method.
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as, fne =90: 0 4 W 350, ng
(T n

.\L

T <L La0% T nsiifg  Z1 Hay
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/[ 21 Pasition

3

|55, fng

ALY

20,060

—2.00div

Pattern
No Match

[ Searched

CH1 106:1

DC  Full

CHZ 10:1

20.6 Usdiv  5.00 Usdiv

DC  Full

75 i
Edge CHL £
Auto

-°.zZv

Setting the search condition
5. Pressing the “Setup” soft key displays the search condition setting dialog box.
Turn the jog shuttle to select the parameter. Pressing the “SELECT” key
displays a menu used to set the item or changes the selected item.

1999,672/14 22: 11 EB DEW Normal

SMS/s  ZOHs/dic

SEARCH,

Stopped

e Setting the Source
6.  Turn the jog shuttle to move the cursor to the channel to be searched and press
the “SELECT” key.

* Setting the Level
7. Turn the jog shuttle to set the level and press the “SELECT” key. You can use
the arrow keys to move between the digits.
Pressing “RESET” key resets the level to “0 V.”

e Setting the Polarity

8.  Pressthe “SELECT” key to select “£” or “L.”

Mm Setup. Type | | | |] |
) Source CH1, Edge
Level —6.85V_] ||
Setup :,Hlﬂll
Polarity [[F]____ v 1
WWWWW\ Hysteresis Result Window
E:
count [ =z Hm
o Start Point —seodiv] |[F7 21 hag
X 10 .:,”lﬂl
N ) 22 Mag
& | xd4____|
L L L L e
2.10div
0 22 Position
N -1.10div |
5 Searched
b Pattern
No HMatch
o L
CHT 16:1 CHZ 16:1 Edge CHI 4
5.00 Usdiv  5.00 Usdiv Auto Exec ,:,””H
OC  Full OC  Full -0.75 V
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8.9 Search Data Using Search and Zoom Function

e Setting the hysteresis
9.  Turn the jog shuttle to set the hysteresis and press the “SELECT” key. You can
use the arrow keys to move between the digits.
Pressing “RESET” key resets the hysteresis to “0.3 div.”

e Setting the Count
10. Turn the jog shuttle to set the count and press the “SELECT” key. You can use
the arrow keys to move between the digits.
Pressing “RESET” key resets the count to “0.”

e Setting the Start Point
11.  Turn the jog shuttle to set the start position of the search. Press the “SELECT”
key. You can use the arrow keys to move between the digits.
Pressing “RESET” key sets the position to “-5 div.”
12. Press “ESC” key close the search condition setting dialog box.

Setting the display position of the search results
13. Press the “Result Window” soft key to select “Z1” or “Z2.”

Executing the search
14. Pressing the “Exec” soft key starts the search. The search results are displayed
in the zoomed waveform display position selected in step 12.
You can search 1000 times using the same conditions.

Displaying the previous search results
15. Press the “Searched Pattern” soft key.
16. Turn the jog shuttle to select the number of the search result to be displayed.
Newer search results are displayed with higher numbers (result 2 is newer than
result 1).
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8.9 Search Data Using Search and Zoom Function

When searching using a serial pattern
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2. Pressthe “ZOOM” key.

Selecting the search method (Type)
3.  Pressing the “Type” soft key displays the search method menu.
4.  Press the soft key corresponding to “SerialPattern” to select the search method.

Setting the search conditions
5.  Pressing the “Setup” soft key displays the search condition setting dialog box.
Turn the jog shuttle to select the parameter. Pressing the “SELECT” key
displays a menu used to set the item or changes the selected item.

1599,07/06 11:19:43: ===«  Normal
Stopped q Z2kS/s  50nsdi SEARCH,
AL OV povssouv I Setup Type
AR <rock cn Seriatfattern
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Uwuwwuw UUUU Interval 0.5ns]
L setup
BT P UV
Result Window
Source (] =z
a5, i 23000
LRI LERLE ]| Thr Upper 8.0 U 1 [ 21 Mag
L RN X5
Thr Lover ) 2z fay
= X 2.5
Pattern gaJ_B _Cc_T1T] ) 21 Position
80,00 0.00div
ECr e | K 8 16 24 ) 22 Position
HXX0000E X00ONK 00EKH000C X00000KKK | L 0.00div |
3z 40 48 56 63||©> Searched
ki XXXXXKRN XXXXXXKX XAXRKXXX XXXXKXKX Pattern
No HMatch
125, Ons =20, 00 W Clear Pattern_]
CHT 16:1 CHZ 16:1
20.0 Usdiv  5.00 Urdiv Start Point -5.00div Exec
OC  Full OC  Full —]

e Setting the Clock CH
6.  Turn the jog shuttle to move the cursor to the clock channel and press the
“SELECT” key. If you selected CH1 to CH4, go to step 7. If you selected None,
go to step 10.

¢ Setting the Level
7. Turn the jog shuttle to set the level and press the “SELECT” key. You can use
the arrow keys to move between the digits.
Pressing “RESET” key resets the level to “0 V.”

e Setting the Polarity
8.  Pressthe “SELECT” key to select “£” or “L..”

e Setting the hysteresis
9.  Turn the jog shuttle to set the hysteresis and press the “SELECT” key. You can
use the arrow keys to move between the digits.
Pressing “RESET” key resets the hysteresis to “0.3 div.”

e Setting the interval
10. Turn the jog shuttle to set the interval at which to check the pattern and press
the “SELECT” key. You can use the arrow keys to move between the digits.
Pressing “RESET” key resets the interval to the default value.

¢ Setting the Source
11.  Turn the jog shuttle to move the cursor to the channel to be searched and press
the “SELECT” key.
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8.9 Search Data Using Search and Zoom Function

e Set the Thr Upper
12.  Turn the jog shuttle to set the level used to determine Low and press the
“SELECT” key. You can use the arrow keys to move between the digits.
Pressing “RESET” key resets the level to “0 V.”

e Set the Thr Lower
13. Turn the jog shuttle to set the level used to determine High and press the
“SELECT” key. You can use the arrow keys to move between the digits.
Pressing “RESET” key resets the level to “0 V.”

¢ Set the Pattern
14. Press the “SELECT” key to select the pattern number “A” to “D.”
15.  Turn the jog shuttle to move the cursor to the desired bit position.
16. Press the “SELECT” key to select “H,” “L,” or “X.” If you click “Clear Pattern” all
bits are set to “X.”
17. Set other pattern numbers as necessary.

e Setting the Start Point
18. Turn the jog shuttle to set the start position of the search. Press the “SELECT”
key. You can use the arrow keys to move between the digits.
Pressing “RESET” key sets the position to “—5.000000 div.”
19. Press “ESC” key close the search condition setting dialog box.

Setting the display position of the search results
20. Press the “Result Window” soft key to select “Z1” or “Z2.”

Executing the search
21. Pressing the “Exec” soft key starts the search. The search results are displayed
in the zoomed waveform display position selected in step 20.
You can search 10 times using the same conditions.

Displaying the previous search results
22. Press the “Searched Pattern” soft key.
23. Turn the jog shuttle to select the number of the search result to be displayed.
Newer search results are displayed with higher numbers (result 2 is newer than
result 1).

Changing the zoom rate and position
24. As in the zoomed waveform, you can change the zoom rate of Z1 and Z2 by
pressing the “Z1 Mag/Z2 Mag” soft key and turning the jog shuttle.
25. As in the zoomed waveform, you can move the section that is being zoomed by
pressing the “Z1 Position/Z2 Position” soft key and turning the jog shuttle.
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8.9 Search Data Using Search and Zoom Function

When Performing a Parallel Pattern Search
1. Press the “Shift” key to activate shift mode.
The functions printed in purple letters on the front panel become activated.

2. Pressthe “Zoom” key.

Selecting the Search Method Type
3.  Press the “Type” soft key to display the search method selection menu.
4.  Press the soft key corresponding to “Parallel Pattern” to select the search method.

& Searched
Pattern
No Match

[© Searched
Pattern :,H | | H |
No Hatch

Setting the Search Criteria
5. Press the “Setup” soft key to display the search criteria settings dialog box.
Turn the jog shuttle to select the setting item. When you press the “SELECT”
key, the settings menu for the selected item is displayed, or the selected value is
changed.
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e Setting the Clock CH

6.  Move the cursor over to the clock channel with the jog shuttle, then press the
“SELECT” key. When selecting CH1-CH4, proceed to step 7. If you select

“None,” skip to step 10.

¢ Setting the Clock Channel Pattern
7. Use the jog shuttle to move the cursor to the Pattern of the channel set as the
clock channel. Press the “SELECT” key to select “rising” or “falling.”

¢ Setting the Clock CH Level
8.  Use the jog shuttle to move the cursor to the Level of the channel set as the
clock channel. Press the “SELECT” key, then use the jog shuttle to set the
level, and press the “SELECT” key again. Use the arrow keys to move between
the digits. If you press the “RESET” key, the setting will be restored to “0 V.”

-_l_ I%%%I IEEEI IE%%I IE%%I I%%%I IEEEI

L
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* Setting the Hysteresis of the Clock Channel
9.  Use the jog shuttle to move the cursor to the Hysteresis of the channel set as
the clock channel. Press the “SELECT” key, use the jog shuttle to set the
hysteresis, then press the “SELECT” key again. Use the arrow keys to move
between the digits. If you press the “RESET” key, the setting will be restored to
“0.3 div.”

* Setting the Pattern for Each Channel
10. Use the jog shuttle to move the cursor to the Pattern of the channel you wish to
set, or the bits of PODA and PODB. Press the “SELECT” key to select “H,” “L,”
or “X.”

e Setting the Level for Each Channel
11.  Use the jog shuttle to move the cursor to the Level of the channel you wish to
set. Press the “SELECT” key, then use the jog shuttle to set the Level and
press the “SELECT” key again. Use the arrow keys to move between the digits.
If you press the “RESET” key, the setting will be restored to “0 V.”

¢ Setting the Hysteresis for Each Channel
12.  Use the jog shuttle to move the cursor to the Hysteresis of the channel you wish
to set. Press the “SELECT” key, then use the jog shuttle to set the hysteresis,
and press the “SELECT” key again. Use the arrow keys to move between the
digits. If you press the “RESET” key, the setting will be restored to “0.3 div.”

e Setting the Start Point
13. Use the jog shuttle to move the cursor to the start point, then press the
“SELECT” key. Use the jog shuttle to select the start point, then press the
“SELECT” key again. Use the arrow keys to move between the digits. If you
press the “RESET” key, the setting will be restored to “-5 div.”
14. Press the “ESC” key to close the dialog box.

Setting the Display Position for the Search Results (When Zoom Mode is Z1&Z2 or
Main&Z1&Z22)
15. Press the “Results Window” soft key to select “Z1” or “Z2.”

Executing the Search
16. Press the “Exec” soft key to perform the search. The results are displayed in
the zoom waveform display position selected in step 15. You can perform a
search using the same search criteria 1000 times.

Displaying Previous Search Results
17. Press the “Searched Pattern” soft key to highlight the jog shuttle icon.
18. Turn the jog shuttle to select the number of the search results to be displayed.
The most recent search has the highest number.

Changing the Zooming Factor and Position
19. As you did with the zoomed waveform, press the “Z1 Mag/Z2 Mag” soft key,
then turn the jog shuttle to change the zooming factor of Z1 and Z2.
20. As you did with the zoomed waveform, press the “Z1 Position/Z2 Position” soft
key, then turn the jog shuttle to change the position of the zoom box for Z1 and
Z2.
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8.9 Search Data Using Search and Zoom Function

When Performing a Pulse Width Search

1. Press the “SHIFT” key to activate shift mode. The functions printed in purple

letters on the front panel become activated.

2. Pressthe “ZOOM” key.

Selecting the Search Method

3.  Press the “Type” soft key to display the search method selection menu.
4.  Press the soft key corresponding to “Width” to select the search method.

2000,/04/29 2110115321 I — 1 0k
512

Normal

SEARCH

Stopped T
E TR IOn

.

1MS/s 1ns/ti

Rl

Type
Width

Setup

TETTokT

5/l

@ 21 fag

x2

e

X1 ~4.200ns Y1(C1) 000006V
: ¥4 4.0006ns ¥10C2). 060006y
X 8.200ns ¥1LC3). 0.80068U

43

) 21 Position

0.000d iv

CH1 16:1 CHZ 16:1 CH3 16:1 CH4 16:1
50.0 Usdiv  50.8 Usdiv 50.0 Usdiv  50.0 Usdiu
OC  Full OC  Full OC  Full OC  Full

Width
Auto
T1<Pulse<T2

©)  Searched
Pattern
No Match

Setting the Search Criteria

5. When you press the “Setup” soft key the search criteria settings dialog box is

displayed. Turn the jog shuttle to select a setting item. Press the “SELECT” key
to display the setting menu for the selected item, or change the current setting.

2000,/05/,01 ZO:‘IE:GSZVDEUZM Normal
Stopped 16 ] 200MS /S 1ns/ti SEARCH,
Ao T Setup. Tupe ”lﬂl
""" Type uidth
1
b Source CHL
Setup :,Hlﬂll
Level -194.5 U
Polarity H L. ]
Hysteresis | | | | H
oo e 2| Tine 0.005us] |[© 21 Hag |||H|
e e ‘2z
Ty —
N X1 ~4.zoeogons || Start Point o) 21 Position
X2 4.0000006mS
X 8 0.000000d iv
43 124 95424, Y1(PB)
) Searched
Pattern
No Match
CHI 16:1 CH3 16:1 Width
50.0 Usdiv 50.0 Usdiu Auto Exec :,””H
DC  Full OC  Full Ti<Pulse<TZ

¢ Setting the Type
6. Use the jog shuttle to choose either “Pulse < Time,” “Pulse > Time,” “T1 < Pulse
< T2,” or “Time Out,” then press the “SELECT” key.

e Setting the Source
7. Use the jog shuttle to move the cursor to the desired source channel then press
“SELECT.”

e Setting the Level
8.  Use the jog shuttle to set the level, then press the “SELECT” key. Use the
arrows to move between the digits. Pressing the “RESET” key restores the
value to “0 V.”
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* Setting the Polarity
9.  Press the SELECT key to select “H” or “L.”

¢ Setting the Hysteresis
10. Use the jog shuttle to set the hysteresis, then press the “SELECT” key. Use the
arrow keys to move the arrows between the digits. Pressing the “RESET” key
restores the value to “0.3 div.”

¢ Setting the Time
11.  Use the jog shuttle to set the count, then press the “SELECT” key. Use the
arrow keys to move the arrows between the digits. Pressing the “RESET” key
restores the value to the minimum resolution (1/sample rate). Set Time1 and
Time2 if you selected “T1<Pulse<T2” in step 6.

e Setting the Start Point
12. Use the jog shuttle to set the search start position, then press the “SELECT”
key. Use the arrow keys to move the arrows between the digits. Pressing the
“RESET” key restores the value to “-5 div.”
13. Press the “ESC” key to close the dialog box.

Setting the Search Results Display Position (When Zoom Mode is Z1&Z2 or
Main&Z1&Z2)
14. Press the “Result Window” soft key to select “Z1” or “Z2.”

Executing the Search
15. Press the “Exec” soft key to perform the search. The search results are
displayed in the zoom waveform display position selected in step 14.

Displaying Previous Search Results
16. Press the “Searched Pattern” soft key to highlight the jog shuttle icon.
17. Turn the jog shuttle to select one of the displayed search results numbers. The
higher the number the more recent the search result.
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When Performing an Auto Scroll Search
1. Press the “Shift” key to activate the shift mode.
2. Press the “Zoom” key.

Selecting the Search Method (Type)
3.  Press the “Type” soft key to display the search method selection menu.
4.  Press the “Auto Scroll” soft key to select the search method.

2000/03/0Z 19:52:032 [y« Normal
Stopped q 5kS/S Z00nsAi SEARCH,
Tatns 0% Type
Auto Scroll
Direction
1
e ~TO0nAWd 21 Mg |
Xz
) 21 Position
4
I Speed
¢
CHT 16:1 Edge CHI 4
5.00 Ursdiv Single Exec
OC  Full 0.60 V

Selecting the Scroll Direction
5.  Press the “Direction” soft key to set the scrolling direction.

Setting the Search Results Display Position (When Zoom Mode is Z1&Z2 or
Main&Z1&Z2)
6.  Press the “Results Window” soft key to select “Z1” or “Z2.”

Changing the Zooming Factor and Position
7. As you did with the zoomed waveform, press the “Z1 Mag/Z2 Mag” soft key,
then turn the jog shuttle to change the part which is expanded and displayed in
Z1 and Z2.
8. As you did with the zoomed waveform, press the “Z1 Position/Z2 Position” soft
key, then turn the jog shuttle to change the part which is expanded and
displayed in Z1 and Z2.

Setting the Scroll Speed
9.  Press the “Speed” soft key, then use the jog shuttle to set the scroll speed from
wqr w7

Executing the Scroll
10. Press the “Exec” soft key to perform the Scroll. Press the key again to stop the
Scroll.
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Function

< For a description of this function, refer to page 1 - 25 >

The analysis and search functions of the SPI signal can be used on products with
software (ROM) version 3.01 or later. See section 15.4, “Checking the System
Condition.”

Analyzing SPI Signals

Input Channel for SPI Signals

Connect the signal wires of the SPI to the following terminals on the DL7100/DL7200.

+ CHA1: Clock signal

« CH2 and CH3: Data input/output signal (Datal and Data2)"

+ CH4 and PodA™: Chip select signal. The chip select signal is used to specify the
section of the data input/output signal to be analyzed and the target slave device. For

details on the settings, see the next section “Setting the Analysis Conditions.”

*1 CH2 and CH3 can be connected to either the data input signal or the data output signal. The
DL7100/DL7200 handles the data of the signal connected to CH2 and CH3 as Data1 and
Data2, respectively.

*2 Can be connected on products with the login input (option).

DL7100/DL7200
CH4,PodA
CH1CH2CH3 —*—

Master

1/01 Cs1

1102 CS2

1103 CS3

scK Clock

sDO Data cfutput* >
sDI ¢ Data input*

* As seen from the master device

Setting the Analysis Conditions
¢ Setting the clock signal: Clock (CH1)
Specify the following items.
+ Level
Set the level used to determine the rising or falling edge of the signal. The range is
8 div within the screen. The resolution is 0.01 div.
* Hysteresis
Set the hysteresis. The range is 0.3 div to 4 div.
+ Polarity
Select the polarity from the following:
£:Reads the data input/output signal when the signal changes from below the
specified level to above the specified level.

j
j

A line is connected to each slave (CS).

Each line is connected to all slaves.

1.:Reads the data input/output signal when the signal changes from above the
specified level to below the specified level.
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¢ Setting the data signal: Datal (CH2), Data2 (CH3)

Set the level used to determine the signal level (0, 1, or indefinite) of Data1 and
Data2.
» Thr Upper
Signal exceeding this level is determined to be 1.
e Thr Lower
Signal below this level is determined to be 0.
« Thr Lower < data signal < Thr Upper
Determined as indefinite data.
If indefinite data is found, “*” is displayed in the Data1 or Data2 display box at the
byte where the indefinite data exists on the display screen of analysis results.

Setting the chip select signal: CS
You can select the chip select signal from CH4 or Bit 0 through Bit 7 of logic input
(option) PodA. You can also select the state of the selected signal when analysis is to
be performed.
¢ Selecting the chip select signal
« CH
Selects CH4. You must set the level used to determine “H” or “L” of the CH4
signal.
* PodA
Can be selected on products with the login input (option). Select from Bit 0, Bit
1, Bit 2, Bit 3, Bit 4, Bit 5, Bit 6, and Bit 7.

Selecting the signal state (Enable State)
Enable State
Select from “H,” “L,” “X,” and “—.” When the chip select signal is in the selected state,
the DL7100/DL7200 analyzes the data input/output signal. This condition is called the
enabled state.
« H
Analyzes the data input/output signal when the chip select signal is H.
- L
Analyzes the data input/output signal when the chip select signal is L.
- X
This can be used only when a single chip select signal is selected. All data input/
output signals are analyzed. The byte boundary of the analyzed signal is the point
where the chip select signal changes from Hto L or L to H.
This can be used when the chip select signal is not selected. All data input/output
signals are analyzed. The data input/output signal that is delimited byte-wise is
analyzed from the “reference point” described in the next section.

Priority exists in the chip select signals. When multiple chip select signals are
enabled simultaneously, the data input/output signal of the slave corresponding to the
chip select signal of the highest priority is analyzed. The priority is CH4, Bit 0, Bit 1,
..., and Bit 7 of PodA from the highest priority.

Setting the reference point

Select the reference point used to start the analysis from the following:
+ Trigger Position: Set the reference point to the trigger position.

* Manual: Set the reference point in the range of -5 to +5 divisions.
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Analysis Example of Signals by Enable States

Reference point
|

Glock LM MMM LML —

Datal ™1 | [ [ [ L
Data2 | 1 | [
CS R /

|
When the clock is set to risingf edge and CS is setto L
¢ Byte number (No.):0 :0
¢ Datal value (Dt1): 08 :08
¢ Data2 value (Dt2): E4 :E4

¢ Enable state of the
chip select signal (CS) : L

When the clock is set to risingf edge and CS is set to H
* Byte number (No.) :0
¢ Data1 value (Dt1) : D8
¢ Data2 value (Dt2) :3D
* Enable state of the
chip select signal (CS) : H

When the clock is set to risingf edge and CS is set to X
* Byte number (No.) :0 1
¢ Datal value (Dt1) : 08 D8
* Data2 value (Dt2) :E4 3D
¢ Enable state of the
chip select signal (CS) : L H

¢ Setting the bit order

Select MSB or LSB according to the data flowing through the bus.

+ MSBFirst

Select this when the data input/output signal is flowing through the bus MSB first.

+ LSBFirst

Select this when the data input/output signal is flowing through the bus LSB first.

Data _| : : P
1110100000110001

When set to MSBFirst E831
When set to LSBFirst 71C8
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Displaying the Analysis Result
When analysis is performed, the analysis results are displayed at the bottom of the
waveform screen.
¢ List of analysis results
The following four items are listed at the bottom of the screen.
* No.
Up to 40000 numbers can be displayed. Depending on whether the chip select
signal is set, the position of the 0™ byte varies as follows:
+  When the chip select signal is not set
The first detected byte after the reference point
» When the chip select signal is set
Byte containing the reference point. However, if the reference point is located
between two bytes, the first detected byte after the reference point.

cs | No.o | No.0
(L enable) | /_ _\ T /_
Reference point Reference point
- Dt1, Dt2

The data of Datal and Data2 is displayed using hexadecimal notation. However, if

a byte of data is less than 8 bits, the data is not displayed. If indefinite data exists,

“*” is displayed. Indefinite data is considered to be the same value as the previous

bit for the analysis. If the first data is indefinite, it is considered to be 0.

« CS

Displays the state of the chip select signal.

+ When the chip select signal is not set: Displays blank.

+ When a single chip select signal is set: Displays “H” or “L.”

« When multiple chip select signals are set: Displays the channel number of the
highest priority among the enabled chip select signals. (The order of priority is
CH4, Bit 0, Bit 1, Bit 2, Bit 3, Bit 4, Bit 5, Bit 6, and Bit 7.)

Note
* You can select (highlight) an arbitrary byte in the list of analysis results and move the Zoom
Position to the head of that byte. In addition, if you move the Zoom Position, the highlighting
moves to the corresponding byte in the list of analysis results.
+ If one or more chip select signals are set and the chip select signal waveform on the Main
screen does not contain points of change from H to L or L to H, the data input/output signal is
not analyzed.

¢ Displaying the detailed analysis list
The analysis result can be listed on the entire screen. The detail display also shows
the time from the trigger position to the head of each byte.
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Searching SPI Signals

Performing a Pattern Search (Search Setup)
You can specify a data pattern of Data1 or Data2 in units of bytes and search the
waveform. When a waveform that matches the pattern is found, the Zoom Position
moves to that point and displays the searched waveform in the Zoom window. You can
also search indefinite data. Pattern search and indefinite data search cannot be
executed simultaneously.
Setting
Type: Specify the type of data to be searched.
Data Pattern: Search a data pattern of Data1 or Data2.
Indefinite State:  Search for indefinite data.
If you selected Data Pattern, set the following item.
Pattern Format:  Specify the pattern display format.

Hex: Hexadecimal display
Bin: Binary display

Source: Set the target waveform to perform the pattern search to Data1
or Data2.

Data Byte: Set the number of data bytes from 1 to 8.

Data Pattern: You can set the search pattern using hexadecimal or binary

format. The bit order is set to the format that was specified for
the analysis. If the specified bit contains an X; it is displayed as
“$” in hexadecimal format.

Note

+ Indefinite data is always considered to be matched to the specified status.

+ If analysis is performed on a channel of which a CS is selected, the data is considered to be
delimited at the point where the state of the CS signal changes. In this case, data search is
also performed by considering the data to be delimited at that point.

For example, when a 5-byte data shown in the following figure is analyzed, the search
operation varies depending on the CS channel specification during the analysis.
»  When analysis is performed by specifying a CS channel (where Enable State = L)
Data search across two CS intervals cannot be performed. Therefore, search is not
possible by setting Data Byte to 4 or 5.
*  When analysis is performed without specifying the CS channel
Independent of the chip select interval. Search can be performed by setting Data Byte to

4 or5.
Data —{ g bit | 8 bit | 8bit
cs r [

Executing the search (Next, Previous)
Press the execution key corresponding to the direction in which the search is to be
performed from the current selected byte.

Next: Searches for data after the selected byte.

Previous: Searches for data before the selected byte.

Note

The contents of the detailed analysis list can be output to a file in ASCII format. See section
11.10, “Outputting the detailed Analysis List of the SPI Signal.”
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Displaying the Search Result

Displays the searched waveform in the Zoom window.
When searching indefinite data
The Zoom Position moves to the head of the indefinite data.
When searching patterns
The Zoom Position moves to the head of the byte that matched the specified pattern.
At the same time, the highlighting in the list of analysis results at the bottom of the
screen moves to the byte corresponding to the Zoom Position.

Operating Procedure

Showing the SPI Bus Signal Analysis Function Screen
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2.  Pressthe “ZOOM” key.

[SEARCH__] o SEARCH
Type

Edge

CAN Bus

Setup Edge

SerialPattern

& 21 Hag

X 10

Width

@ 21 Position
Parallel
Pattern

I SPI Bus |

Auto Scroll

0.6001div

@& Searched
Pattern
No Hatch

3.  Press the “Type” soft key to display the search method selection menu.

4.  Press the soft key corresponding to “SPI Bus” to select the search method.
Note

The item to be analyzed is the history data of CH2 and CHS3.
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Performing the Analysis

5.  Press the “Analyze Setup” soft key to display a dialog box for setting the
analysis conditions. Turn the jog shuttle to select the item. Press the “SELECT”
key to display a menu used to set the item or change the selected item.

2001/05/29 14:14:41=———— e ——Jpioox  Normal
Stopp| Analyze Setup, SEARCH,
Type
Clock(CH1)
Level Hysteresis SPI Bus
Polarity [ F__T¥[] I
1 malyze —)
E Data Thr Upper Thr Louer setup Hlﬂ”
: Datat(cHz)
Tata2 (CH3) I analyze |
Exec
. CSCH (@ CHa Level K
_'__ Pod A (5) BG (=) B1 (3) BZ (3) B3 (3 B4 (3) BS (@ B6 (o) B? fetail
Enable State [—]
1 Data Search
2] Reterence point
Trigger Position !
& Z1 Hag
@ Mamat %10
) 21 Position
Bit Order 1.62460d 1y
jCH1JE] [ List
2 0.20 U

* Setting the clock

6.
7.

10.
11.

Turn the jog shuttle to move the cursor to “Level” and press the “SELECT” key.
Turn the jog shuttle to set the level.

You can move between the digits using the arrow keys. Pressing the “RESET”
key resets the level to “0.00 V.”

Turn the jog shuttle to move the cursor to “Hysteresis” and press the “SELECT”
key.

Turn the jog shuttle to set the hysteresis.

You can move between the digits using the arrow keys. Pressing the “RESET”
key resets the hysteresis to “0.3div.”

Turn the jog shuttle to move the cursor to “Polarity.”

Press the “SELECT” key to select “£ ™ or “L.”

* Setting the data

12.
13.

14.

15.

16.

Note

As necessary, turn the jog shuttle to move the cursor to Data1 (CH2) and turn it ON.
Turn the jog shuttle to move the cursor to “Thr Upper” or “Thr Lower” of Data1
and press the “SELECT” key.

Turn the jog shuttle to set the level used to determine high or low.

You can move between the digits using the arrow keys. Pressing the “RESET”
key resets the level to “0.000 V.”

As necessary, turn the jog shuttle to move the cursor to Data2 (CH3) and turn it ON.
Carry out steps 13 and 14 in a similar fashion.

Data1 (CH2) cannot be set when interleave mode is ON.
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e Setting the CS
17.  Turn the jog shuttle to select from “CH,” “Pod A,” “CH4,” “B0,” “B1,” “B2,” “B3,”
“B4,” “B05,” “B6,” and “B7,” and turn it ON. If you turned “CH4” ON, proceed to
step 18. If you selected “Pod A,” proceed step 20.
Note
* The “Pod A” channel is selectable only on models with logic input (option).
» Data1(CH2) cannot be set when interleave mode is ON.

18. Turn the jog shuttle to move the cursor to “Level” and press the “SELECT” key.
19. Turn the jog shuttle to set the level.
You can move between the digits using the arrow keys. Pressing the “RESET”
key resets the level to “0.000 V.”
20. Turn the jog shuttle to move the cursor to “Enable State.”
21. Press the “SELECT” key to select “H,” “L,” or “X.”
If the channel was not turned ON in the CS setting, “” is displayed.

e Setting the reference point

22. Turn the jog shuttle and turn ON “Trigger Position” or “Manual.” If you turned
ON “Trigger Position,” proceed to step 25.

23. Turn the jog shuttle to move the cursor to “Manual” and press the “SELECT”
key.

24. Turn the jog shuttle to set the reference point.
You can move between the digits using the arrow keys. Pressing the “RESET
key resets the level to “0.0000div.”

3

¢ Setting the bit order
25.  Turn the jog shuttle to move the cursor to “Bit Order.”
26. Press the “SELECT” key to select “MSBFirst” or “LSBFirst.”
27. Press the “ESC” key to close the dialog box.

Executing the Analysis
28. Press the “Analyze Exec” soft key to execute the analysis. The analysis result is
listed at the bottom of the screen.

2001,06/15 11:“25491'HEWW Normal
Stapped 111 T 10MS,s  insgi SEARCH___|
2000 4 ¢ T infLo0k 7 Tupe
AR “ "I I“ 1" 1“ 1“"” SPI Bus
s
: Bl AR
.« O3 Setup
LI AL ILEEELE L
Analyze —]
A dmmeroromemm_e2 | (I
Eriiers bz Sl
B SRR retan
: g eau : liniiiniiiiininiiiinioii
b Caucot E pata search | [ ]|]
S E—
o A X 100
D T R R R T o) 21 position :’Hlﬂlﬂ
23 s 2 20000 Téi5us | 9.0269div |
No. 9 1 3 4 5 6 7 8 91 11 12 T 14 | List

Dt1 D8 18 21 =F8 =31 DB 18 Z1 =F8 =39 D8 18 21 18 21
Dtz D8 18 660 18 66 D8 18 60 18 066 DB 18 ©6 18 00
cs H H H H H H H H H H H H H H H
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29. If the jog shuttle control is not set to “List,” press the “List” soft key.
30. Turn the jog shuttle to select an arbitrary byte from the list of analysis results.
The selected byte appears highlighted.

e Setting the zoom ratio
31. Press the “Z1 Mag/Z1 Position” soft key to set the jog shuttle control Z1 Mag.’
Turn the jog shuttle to set the zoom ratio of the Z1 zoom box.

4

¢ Setting the zoom position
32. Press the “Z1 Mag/Z1 Position” soft key to set the jog shuttle control to
“Z1Position.”
Turn the jog shuttle to set the zoom position of the Z1 zoom box. The
highlighted display of the list at the bottom of the screen moves to the zoom
position frame.

Displaying the Detailed Analysis List
33. Press the “Detail” soft key to display the analysis result dialog box.
At this point, the highlighted display is located at the same position as the
highlighted byte of the list of analysis results in step 30.

2001.06-15 11:03:34=)) 100k NoOrmal
SEARCH, Stopped 111 Detail OtiTity,
™ Type | 00T
of No. Time(ns) Datal DataZ
SPI Bus M istareteieaver e b iy 0.027 B

Iy

| Hex

30.00 ¥

- ~20, 00
LR L

&MRWM 9 1.122 *39 00
3 ”_“ . 10 1.427 i) i)

0.207 18 18
0.247 21 00

u
Analyze Bin
Setup

Analyze
Exec

Detail

TR 1z 1.647 71 00
B 20,0800 13 1.782 18 18

Data Search

0
20,00 16 Z.307 *18 18
E= o : 17 Z.347 Z1 00

& 21 Mag
X 10
&3 21 Position

ool .
i 20008 19 2.522 21 00
i i i
"B ambnw 21 3.007 »18 18
No. © 1 3 22 3.047 <31 00
Bti D8 18 21 =F8 23 3.182 =18 18
Dtz D8 18 060 18 24 3.222 ®Z1 06
cs H H H H

L o.0001div]
‘:e List

34. Press the “Hex” or “Bin” soft key to select the data format. Datal and Data2 are
displayed using the selected format.

I i
H
o
-
@
S
3
-
@
-
=
IXITITIIITITITTITITITITITITITTITITITITTITTN

Note
If indefinite data is present, “%” is displayed in the Datal and Data2 columns.

35. Press the “ESC” key to close the dialog box.
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Performing Pattern Searches

36. Press the “Data Search” soft key followed by the “Search Setup” soft key to
display a dialog box used to set the search conditions.
Turn the jog shuttle to select the item. Press the “SELECT” key to display a
menu used to set the item or change the selected item.

2001,06/15 11:02:49n———mm—————on._NOrmal

[ SEARCH, Stopped 111 Search Setup Data Search
M Tope | BT ]
o - FH | Tupe (Pata Pattern] _Indefinite State] Search Setup
SPI Bus DhES300 00N
30,00 Pattern Format [Hex| Bin]
| IRV JT0 Y
Analyze — ) g gn | Source [Patai] _TataZ] Next
e il | |
LU FLLE Ef vate pyte (50 byte
R T
Analyze : 20,0047 - Data Pattern Previous
v s #6 7 #8 "
Tetai1 g [XIX] [¥1X] X [KI5] Betait
I N
[ q
Data Search 7] =20, 0 u] -
30,00
I— q
o 21 My N 36,01 oL & 21 Mag
X 10 LS T e X 10
) 21 Position R : : [ B F B S - T Ty Z1 Position
L o.0001div] TR e 0.00014d1Y,
c] List No. o 1 3 4 5 6 7 8 9 1 11 12 1 14 |5 List
Dt1 D6 18 21 ~FG =31 D8 16 21 =F8 =39 D8 18 21 18 21
Dtz DG 18 00 16 00 I8 16 00 18 60 DB 18 060 18 @0
s H H H H H H H H H H H H H H H

Setting the type

37. Turn the jog shuttle to move the cursor to “Type.”

38. Press the “SELECT” key to select “Data Pattern” or “Indefinite State.” If you
selected “Indefinite State,” proceed step 47.

Setting the pattern format

39. Turn the jog shuttle to move the cursor to “Pattern Format.”

40. Press the “SELECT” key to select “Hex” or “Bin.” Data The pattern display
changes to the selected format.

Setting the source
41. Turn the jog shuttle to move the cursor to “Source.”
42. Press the “SELECT” key to select “Datai1” or “Data2.”

Setting the data byte

43. Turn the jog shuttle to move the cursor to “Data Byte” and press the “SELECT”
key.

44. Turn the “jog shuttle” to select a value from “1” to “8.” Pressing the “RESET”
key will reset the value to “8.”

Setting the data pattern

45. Turn the jog shuttle to move the cursor to the desired bit of “Data Pattern” and
press the “SELECT” key.

46. If you selected “Hex” for Pattern Format, turn the jog shuttle to select a value
from “0” to “F” and “X” and press the “SELECT” key. Pressing the “RESET” key
will reset the value to “X.”
If you selected “Bin” for Pattern Format, press the “SELECT” key the appropriate
number of times to select “0,” “1,” or “X.”

47. Press the “ESC” key to close the dialog box.

Executing the pattern search

48. Press the “Next” or “Previous” soft key. The Zoom Position moves to the head
of the byte containing the specified pattern, and the waveform is displayed in the
Zoom screen.
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Chapter 9 Waveform Analysis

9.1 Measuring Waveforms Using Cursors

< For a description of this function, refer to page 1 - 20 >
Function

Restrictions

Cursor measurements cannot be made on the following waveforms.
* Snapshot waveforms

» Accumulated waveforms other than the newest waveform

Cursor types and measurement items: Type
* When the X-Y waveform is not displayed
» Marker cursors: Move the cursor on the waveform data and measure the waveform
data values.
M1 (Marker 1) to M4 (Marker 4) can be set on different waveforms.
Y1toY4 :The Y-axis values of M1 to M4

DY2 : The difference between the Y-axis values of M1 and M2
DY3 : The difference between the Y-axis values of M1 and M3
DY4 : The difference between the Y-axis values of M1 and M4
X1to X4 : The X-axis values of M1 to M4

DX2 : The difference between the X-axis values of M1 and M2
DX3 : The difference between the X-axis values of M1 and M3
DX4 : The difference between the X-axis values of M1 and M4

* H (Horizontal) cursor: Measures the Y-axis value at the cursor

Y1 : The Y-axis value at Cursor1
Y2 : The Y-axis value at Cursor2
DY : The difference between the Y-axis values at Cursor1 and Cursor2

« V (Vertical) cursor: Measures the X-axis value at the cursor
When measuring the logic waveform with the V Coursor, select a binary or 16-base
measurement value. Also choose the order of the data.

X1 : The X-axis value at Cursor1

X2 : The X-axis value at Cursor2

DX : The difference between the Y-axis values at Cursor1 and Cursor2
1/DX : The inverse or the difference between the Y-axis values at Cursor1

and Cursor2

Y1 : The Y-axis value at Cursor1

Y2 : The Y-axis value at Cursor2

DY : The difference between the Y-axis values at Cursor1 and Cursor2

» Angle cursor (Degree):
Set the measurement zero point (position of reference cursor Ref1) and the end
point (position of the reference cursor Ref2) on the X-axis within the screen and
assign an angle corresponding to the width of Ref1 and Ref2. Using this angle as
a reference, this function measures the angle of the two angle cursors (Cursor1
and Cursor2).

DX1 : The angle of Cursor1 from Ref1

DX2 : The angle of Cursor2 from Ref1

DDX : The angle difference between Cursor1 and Cursor2

DY1 : The Y-axis value of Cursor1

DY2 : The Y-axis value of Cursor2

DDY : The difference between the Y-axis values of Cursor1 and Cursor2

Range of reference width: 1 to 720°
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9.1 Measuring Waveforms Using Cursors

¢ When the X-Y waveform is displayed
* H (Horizontal) cursor: Measures the Y-axis value at the cursor

Y1 : The Y-axis value at Cursor1

Y2 : The Y-axis value at Cursor2

DY : The difference between the Y-axis values of Cursor1 and Cursor2
+ V (Vertical) cursor: Measures the X-axis value at the cursor

X1 : The X-axis value at Cursor1

X2 : The X-axis value at Cursor2

DX : The difference between the X-axis values of Cursor1 and Cursor2
» Marker cursors: Move the cursor on the waveform data and measure the waveform

data values.

Y1to Y4 :The Y-axis values of M1 to M4

T : The time from the trigger point at the cursor

X : The X-axis value of the cursor

Y : The Y-axis value of the cursor

Movement range of the cursors

* When the X-Y waveform is displayed
H Cursors can be moved in the range from —4 to +4 div from the center of the screen.
The resolution is 0.01 V/div.
V Cursors, marker cursors, and angle cursors can be moved in the range from -5 to
+5 div from the center of the screen. The resolution is as follows.
Resolution: T/div x 10/displayed record length

*  When the X-Y waveform is displayed
The H and V cursors can be set in the range of —4 to +4 divisions with the center of
the waveform display frame at 0 division. The resolution is 0.01 V/div. The marker
cursor can be set in the range of -5 to +5 divisions with the center of the waveform
display frame at 0 division. The resolution is T/div x 10/displayed record length.

Cursor Display Method (V Cursor): Format

Measurement values can be displayed in base 2 or base 16.

Binary : Base 2

Hexadecimal : Base 16

(Applicable to DL7100 with software (ROM) version 1.11 or later. See section 15.4,
“Checking the System Condition.”)

Arrangement of the Cursor Data (V Cursor): Order

Select the order of each bit. Choose either PodA: bit0-bit7, PodB: bit0-7, or PodA: bit7-
bit0, PodB: bit7-bit0. (Applicable to DL7100 with software (ROM) version 1.11 or later.
See section 15.4, “Checking the System Condition.”)

Combining Cursor Data (V Cursor)

You can combine data from PodA and PodB and treat it as 16 bit data. If there is an
OFF bit, it is displayed as “—” for data that was originally binary, and omitted for data
that was originally base 16. (Applicable to DL7100 with software (ROM) version 1.11 or
later. See section 15.4, “Checking the System Condition.”)

9-2
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9.1 Measuring Waveforms Using Cursors

An Example of Cursor Measurement (V Cursor)

Cursor 1 Cursor 2
0 |
(N e AN S
2 I L [

< S B I I Oy Y I B Y O B IO B
o e o O O O

5 ] 1 r
C L I N S
AN I N

In the above example, when the arrangement of the data is A0-A7 B0-B7:

Binary Y1:01001010 Y2: 10110010
Hexadecimal Y1:4A Y2: B2

When the arrangement is B7 - BO A7 - AO:
Binary Y1:01010010 Y2: 01001101
Hexadecimal Y1:52 Y2: 4D

The following is an example with the occurrence of an OFF bit:

Cursor 1 Cursor 2

0 |
1

s_ L0y
3 I I o I A O

6 L LI
7 L A N S

When the arrangement is A0-A7 BO - B7:

Binary Y1:01-01-10  Y2:10-10-10
Hexa Y1:16 Y2: 2A
When the arrangement is B7-BO A7-A0:
Binary Y1:01-10-10  Y2:01-01-01
Hexa Y1:1A Y2:15
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9.1 Measuring Waveforms Using Cursors

The following is an example showing combined data:

Cursor 1 Cursor 2

A0 |
am__ e

A [ L Ll e
Lo A I I O A A O

PodA

A6 | [ [
A7
[ Bo

B2 T [
PodBlB3 [ [ [ [ [L [ L [ L LI L[ 1

B | [ l_
| B6 I I [

When the arrangement is AO-A7 B0-B7:

Binary Y1: 01-01-101-11-01 Y2: 10-10-100-00-01-
Hexa Y1:2DD Y2: 541

When the arrangement is B7-BO A7-A0:

Binary Y1:-10-11-101-10-10 Y2:-10-00-001-01-01
Hexa Y1:5DA Y2: 415

Cursor Jump (only when the X-Y waveform is not displayed)
You can make Marker cursors, V cursors, and angle cursors jump to the center of the
zoom window. The cursors can be jumped in the following manner.
For marker cursors

to Z1 : Make the selected marker jump to the Z1 window.

to Z2 : Make the selected marker jump to the Z2 window.

V cursor and angle cursor

Cursor1 to Z1 : Make Cursor1 jump to the Z1 window

Cursor1 to Z2 : Make Cursor1 jump to the Z2 window

Cursor2 to Z1 : Make Cursor2 jump to the Z1 window

Cursor2 to Z2 : Make Cursor2 jump to the Z2 window

Notes when making cursor measurements

» The time axis values are measured from the trigger position.

» The measured value will be displayed as “***” if the measurement is not possible.

» Logic waveforms (optional) cannot be measured using marker cursors and H cursors.

Operating Procedure
Selecting the cursor type
1. Press the “CURSOR” key.
2. Press the “Type” soft key to display the cursor type menu.
3.  Press the soft key corresponding to the desired cursor type to select the cursor.
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9.1 Measuring Waveforms Using Cursors

When the X-Y waveform When the X-Y waveform
is not displayed is displayed
sy - o CURSOR__] w__CURSOR__]
pE
o[ | (=] w || (=]
:,|H|H| Horizontal :,H|H|| Horizontal :,|||H|
:,H|H|| vertical EIH”H Vertical EHIHIH
=il = NEI = ST
mlll] =MlII

L

%
%

L
L

For H (Horizontal) cursors (when the X-Y waveform is not displayed)
¢ Selecting the waveform to be measured

Refer to steps 1-3 to set the “Type” to “Horizontal.”

4.  Pressing the “Trace” soft key displays the waveform menu.

5.  Press the soft key corresponding to the desired waveform.

==—Juox _Normal o« Normal
200kS/s  SmsAi CURSOR, 200kS/s  Snsdtis CURSOR
W Type s T Type
: Horizontal ::;lﬂllﬂ : Horizontal ::;Hlﬂlﬂ
Trace
' =11l
: CH1
: @ Cursorl
: 3.00div CHz
5 3 cursorz
—3.00diu.
: L M5A
- =il
/\ -
-
Edge CHL F Edge CAT F
Auto Auto HathZ
-6.16 U -6.18 U

For H (Horizontal) Cursors (when the X-Y waveform is displayed)

¢ Selecting the waveform to be measured
Refer to steps 1-3 to set the “Type” to “Horizontal.”
4.  Press the “Trace” soft key to select the waveform to be measured.
5.  Proceed to step 6.

== o« Normal
200kS/S  GmsAi CURSOR.
3 Type

Horizontal

/\ JRTRTT SO N 4 Trace
o L
0 Cursori

3.00div
cursorz

|_-3.00div

Edge CHI £
Auto

-6.10 V
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9.1 Measuring Waveforms Using Cursors

¢ Moving the cursor
6.  Press the “Cursor1/Cursor2” soft key to set the jog shuttle control to “Cursor1.”
7. Turn the jog shuttle to move Cursor1.
8.  Move “Cursor2” in a similar fashion.
If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are moved.

200006423 141111087 | ————oc  NOPMAL
Stopped 1929 F 200kS/s _ Smsff___CURSOR,
T Tre TOT Tupe

Hor izontal | | | H |

e N f R A Trace
E CHL :Hlﬂll
@ cursort |

3.00div
cursorz
| -3.00div

T wENSALiY

15.6000U

15-8000U.

30.0000V

CH1 16:1
5.00 Usdiv
DC  Full

Edge CHI §
Auto

For V (Vertical) Cursors (when the X-Y waveform is not displayed)
¢ Selecting the Waveform to be Measured
Refer to steps 1 - 3 to set the “Type” to “Vertical.”
4.  Press the “Trace” soft key to display the waveform selection menu.
5. Press the soft key corresponding to the desired waveform to select it. If you select
“PodA&PodB,” PodA and PodB data will be combined and displayed. If you select
“PodA,” “PodB,” or “PodA&PodB,” proceed to step 6. Otherwise skip to step 12.
6.  Press the “Logic Setup” soft key to display the settings dialog box for logic waveforms.

E =G

200kS/S  SM5Ati

CURSOR

A

Type

Vertical

wens/didd

Trace

Pod A & Pod B

@ Cursorl

—4.000d iv

[ cursorz

4.900div |

Logic Setup

mm——— 0 Normal

200kS/S  SMsAliy

CURSOR

Type

Vertical

Edge CHI £
Auto
-6.18 v

Cursor Jump

cursori to 21

Junp Exec

Logic Setup,

Format  [inary] _Fexa_]

Trace
Pod A & Pod B

[ cursorl

4.000d1y |

H
Logic Setup

Order AG->A7 BO->B7 !

Edge CHL 3
Auto
-0.10 ¥

Cursor Jump

Cursorl to 21

| Jump Exec

IEEEI IEEEI IEEEI IEEEI IEEEI (:l: IEEEI

7. Move the cursor to “Format” using the jog shuttle.

8.  Press the “SELECT” key to choose either “Binary” or “Hexa.”

9.  Move the cursor to “Order” using the jog shuttle.

10. Press the “SELECT” key to display the data order selection menu.

11. Use the jog shuttle to choose a data order, then press the “SELECT” key.

Note

When the T/div is not set to repetitive sampling mode and the averaging mode is not set to
averaging mode, the sampled data may not appear on the V cursor on the interpolated
display area (when less than 500 points of data exist within 10 divisions horizontally or when
less than 250 points of data exist in the Z1Z2 display area for Main&Z1&Z2 waveform zoom).
In this case, the V cursor value indicates the value of the nearest sampled data to the right of
the cursor (For interpolated display, the sampled data is highlighted).

However, the marker cursor is always displayed over the sampled data.
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9.1 Measuring Waveforms Using Cursors

For V (Vertical) Cursors (when the X-Y waveform is displayed)

* Selecting the waveform to be measured
Refer to steps 1-3 to set the “Type” to “Vertical.”
4.  Press the “Trace” soft key to select the waveform to be measured.
5.  Proceed to step 12.

1nsAi CURSOR,

Type
Vertical
Trace
we | | (I
@ cursorl
-3.00div
&) Cursorz

3.00div,

nF

¢ Moving the Cursor
12.  Press the “Cursor1/Cursor2” soft key to highlight the jog shuttle icon for Cursor1.
13.  Move Cursor1 using the jog shuttle.
14. In the same manner, move Cursor2. If you highlight the jog shuttle icon for
Cursor1 and Cursor2, you can move them at the same time.

1999,08/16 11:21:39 [——f—————  HNormal
Stopped 92 B 16S/s  SHsAdis CURSOR.
T Fainisor 5 Type
ervicar | | (=1
Trace
il
n @ Cursorl
—3.3310div
@ Cursor2
3.3670div |
-
X1 +16.655us ¥1 4.41667V cursor Jump
74 16.535us Y2 4.33333V
X 33.199us Y -83.3333mV Cursori to 21
40X 30.12956kHz
CH1 16:1 Edge CH1I £
Z.00 Usdiv Auto Jump Exec
DC Full 2.26 V
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9.1 Measuring Waveforms Using Cursors

For marker cursors (when the X-Y waveform is not displayed)
¢ Selecting the marker
Follow steps 1 - 3 to set the “Type” to “Marker.”
4.  Press the “Select” soft key to select a marker from “M1” to “M4.”

1999,02,06 17:13:19 ||/——————«  Normal
=

Stopped 203037 50kS/s Ml CURSOF,
= T T Hainf ik 37 Type

Marker
Select

@ MZ M3 M4

Trace
CH1
P Position =

-3.00div

Cursor Jump

. -31.250v
e DXB e B BOBOME e DY e . 0 21
Fio.0oms: 2N v 12.000ns Y4 fainisioiel 10. 00ns

CH1 16:1 CHZ 16:1 Edge CH1 £
20.0 VUsdiv  5.00 Usdiv Auto Junp Exec
DC  Full DC  Full 2.2V ,

SEEEEER

* Selecting the waveform to be measured
5.  Pressing the “Trace” soft key displays the waveform menu.
6.  Press the soft key corresponding to the desired waveform.
* Moving the cursor
7. Turn the jog shuttle to move the cursor. As the cursor is moved, the displayed
value of “Position” changes.

For Marker Cursors (when the X-Y waveform is displayed)
¢ Selecting the marker
Refer to steps 1-3 to set the “Type” to “Marker.”
¢ Selecting the waveform to be measured
4.  Press the “Trace” soft key to select the waveform to be measured.
¢ Moving the cursor
5. Turn the jog shuttle to move the cursor. As the cursor is moved, the displayed
value of “Position” changes.

20010524 12:12:28 [=——————yox Normal
Stopped 48193 q 1MS/s  1insati___CURSOR,

Type

Harker

Trace

xz_| — Marker cursor

osition

/ 0.000d iy
Bt

T 0.0000003 X =125 .326m

Y 0.00000Y
CH1 106:1 CHZ 16:1 CH3 10:1 CH4 16:1 Edge CH1 £
5.80 Usdiv  0.500 Usdiv ©0.500 Usdiv 0.500 Usdiv  Auto
nc Full nc Full nc Full nc Full Z.18 Vv

For angle cursors (Degree)
The angle cursors can be set only when the X-Y waveform is not displayed.
* Selecting the waveform to be measured

Follow steps 1 - 3 to set the “Type” to “Degree.”

4.  Pressing the “Trace” soft key displays the waveform menu.
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9.1 Measuring Waveforms Using Cursors

19990706 18:52:46 [——==—x _NOrmal
14337 3
T

Stopped ] D0kS/s  ZmsAli CURSOR.
[EAL W Fatn ik 55 Tupe

%

Degree

Trace

L

CH1

cursorl
—-4.00div
cursorz
4.00div |
Ref1

80,0
[Tz EIAEY

o e oo
&
P
£
z
[

2.00diu |
Ref Ualue

90

cursor Jump

X1 45 . 0670 45.833V

oo DXZ -135.0000 ........... D¥2.........~60..900V. ... ... Cursori to 21
186.0000 oY -105:83V 10. 00

10, oons! -2BI6 v
CH1 18:1 CHZ 16:1 Edge CH1I £
20.0 VUsdiv  5.00 Usdiv Auto Jump Exec
DC Full DC Full 2.2V

5. Press the soft key corresponding to the desired waveform.

¢ Moving the cursor
6.  Press the “Cursor1/Cursor2” soft key to set the jog shuttle control to “Cursori.”
7. Turn the jog shuttle to move Cursor1.
8.  Move “Cursor2” in a similar fashion.
If the jog shuttle control is set to both Cursor1 and Cursor2, both cursors are
moved.

¢ Moving the reference cursor
9.  Press the “Ref1/Ref2” soft key to set the jog shuttle control to “Ref1.”
10. Turn the jog shuttle to move Ref1.
11. Move “Ref2” in a similar fashion.
If the jog shuttle control is set to both Ref1 and Ref2, both cursors are moved.

* Setting the reference angle
12. Press the “Ref Value” soft key.
13. Turn the jog shuttle to set the reference angle.

Cursor jump (for V-Cursor, Marker Cursor, and Angle Cursor)
(only when the X-Y waveform is not displayed)
Follow stteps 1 - 3 to set the “Type” to “Vertical,” “Marker,” or “Degree.”
4.  Pressing the “Cursor Jump” soft key displays a menu used to select the cursor
you wish to jump and the jump destination.
5.  Press the soft key corresponding to the desired jump type and select the cursor
to jump and the jump destination.
6.  Pressing the “Jump Exec” soft key moves the cursor to the jump destination.

1999,0766 17:13:19 HEHW Normal
Stopped 203037 3
s TV

T 50kS/s  2nsii[__ CURSOR,
T Faini Tk 7 Type

Marker
Select

@ M2 M3 M4

Trace
CH1
@ Position <

-3.00div

Cursor Jump

-31.250V

BEEEEEE

e DXB e 8BNS e DB 10 21
F1o.0ons: 2B v 12.000ns Y4 finisioiel 10, 00ns
CH1 16:1 CHZ 16:1 Edge CH1 £
20.0 VUsdiv  5.00 Usdiv Auto Jump Exec
DC  Full DC  Full 2.2V ,
Note

The menu varies depending on the cursor type.
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9.2 Automated Measurement of Waveform

Parameters
< For a description of this function, refer to page 1 - 20 >
Function
This function allows automated measurement of various parameters of the data stored in
the acquisition memory. Up to 2400 data points of the result of the automated
measurement can also be saved to a file. (See section 11.9, “Saving the Results of the
Automated Measurement of Waveform Parameters.”)
Restrictions
Automated measurement of waveform parameters cannot be performed on the following
waveforms.
» Snapshot waveforms
» Accumulated waveforms other than the newest waveform
* Logic input waveforms
Auto measurement mode
ON : Measures the specified item.
Statistics : Performs statistical computation on the measured result of the specified
item. See section 9.3, “Statistical Processing.”
Selecting the High/Low method: High-Low Mode
“High” and “Low” correspond to the 100% level and the 0% level, respectively, that are
used to measure rise and fall times and other parameters. Select one of the two
methods used to set the High and Low levels.
+ Auto
Based on the frequency of voltage levels of the waveform within the measurement
range, the higher amplitude level is set to “High” and the lower amplitude level is set
to “Low” taking into account the occurrences of ringing and spikes. This method is
most suitable for measuring square waves and pulse waves.
+ MAX-MIN
The maximum and minimum values within the measurement range are set to “High”
and “Low,” respectively. This method is most suitable for measuring sine waves and
saw waves. It is not suited to the measurement of waveforms that have ringing and
spikes.
Setting the distal, proximal, and mesial values: Distal/Prox Mode
Select the appropriate method to set the two levels that are to be used as reference for
such measurements as rise and fall times.
* %
The distal, mesial, and proximal values are set in terms of percentages when “High” of
any trace (CH1 to CH4, Math1, Math2) and “Low” are taken to be 100% and 0%,
respectively.
* Unit
Set the distal, mesial, and proximal values of any trace (CH1 to CH4, Math1, Math2)
to arbitrary voltage values.
Setting the measurement range: Time Range
With the default setting, the £5 div of the time axis display frame is the measurement
range. However, this range can be shortened. The measurement range is set using two
vertical cursors. The position of the fine dashed line is the measurement start point and
the position of the coarse dashed line is the end point.
9-10 IM 701410-01E



9.2 Automated Measurement of Waveform Parameters

Measurement Parameters: ltems

You can select among the 26 types of measurement parameters shown below and delay
between channel. Up to 24000 combinations of parameters of all traces (CH1 to CH4,
Math1, Math2) can be saved. The parameters that can be displayed are as follows.

Auto Measurement Mode Displayed Parameters

ON Up to 12 parameters from all traces. The parameters of
channels having smaller channel numbers have precedence.
The parameters that appear higher in the parameter setting
menu have precedence.

Statistics The statistics of up to 2 parameters for all traces are displayed.
Channels having smaller channel numbers have precedence.

» Voltage-axis parameters

P-P : Peak to peak value (MAX - MIN) [V] —Oshot : Undershoot value
Max : Maximum voltage [V] (':"r:r (SOW N :‘"'N):(H'(:H - LOW) x 100 [%]
in : Mini +Oshot : Overshoot value
Min : Minimum voltage [V] (Oviy*  (MAX - HIGH)/(HIGH - LOW) x 100[%]
Rms: Root mean.52q1u/a12re value High : High level voltage [V]
(U/m)(E(x)9) 1< [V] Low :Low level voltage [V]

Avg : Average voltage (1/n)Zxi [V]

Sdev: Standard deviation

BV (1/n(zxi2 —(=xi)2/n))1/2 *( ) shows the corresponding name at the
measurement item setting screen.

-High
-Low
» Time-axis parameters
Rise : Rise time [s] +Width : Width (s) greater than the mesial value
Fall : Fall time [s] (+Wd) ) )
Freg . Freguency [Hz],1/PERIOD (—_v\;‘;:l)zh : Width (s) smaller than the mesial value
(F;?;'d‘;f' : Period [s] Duty : Duty ratio + Width/Period x 100[%]
Avg Freq : Mean frequency in
(FR-A)* measuring range[Hz]
Avg Perod : Mean period in .
(PR-A)* measuring range[s] *( ) shows the corresponding neme at the measurement
. item setting screen.
Period |

| |
< + Width —~— - Width —
|

High (100%)
,,,,, - - Distal line (90%)

—————————————————————— Mesial line (50%)
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9.2 Automated Measurement of Waveform Parameters

Pulse : Pulse Count
(PIsN)

When Pulse=3

""""""""""""""" Distal line (90%)
————————————————————— Mesial line (50%)

—————————————————————————— Proximal line (10%)

Mesurement
range

Burst1, Burst2: Burst width
(Bst1, Bst2)

Set the measurement range
(Time Range) to match the pulse
width of the signal being measured.

Set the measurement range
(Time Range) to match the burst

width of the signal being measured.

. Burst1 ||
width

. Burst2 _|

width

T1 cursor

» Other measurement parameters

~— Measurement range —

rrrrrrrrrrrrrrrrrrrrrrr Distal line

-I.-. Mesial line

rrrrrrrrrrrrrrrrrrrrrr - Proximal line

T2 cursor

Reference
waveform

Measurement
waveform

Int1TY : The area under the positive amplitude

Int2TY (The area under the positive amplitude) - (the area under the negative
amplitude)

Int1XY : The summation of the triangular area of the X-Y waveform

Ing2XY : The summation of the trapezoidal area of the X-Y waveform

*

For details regarding the area calculations, see Appendix 2, “How to Calculate the Area of a

Waveform.”

Delay between channels: Delay Setup
The time difference between the rising or falling edges of traces waveform or trigger
point is called delay between channels.

Measurement range

1 count N1 count
- Setting example
/_\ /_‘\ ! \ Lo *Edge Polarity : [ (rising)
\_/ — \_ Mesial line *Edge Count :N1(1to 9)
| - )

Delay between channels

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
N2 count i
Setting example of measurement
:waveform

1 sEdge Polarity  : 7} (falling)

:N2(1109)

; Fo
' ~ ;o
;o
[ | *Edge Count
o |
- I
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9.2 Automated Measurement of Waveform Parameters

« If “Mode” is set to “Time” or “Degree,” measurements will be made. The default
setting is “OFF.”
Time : Display the delay between channels as a time
Degree : Display the delay between channels as a degree
(Applicable to DL7100 with software (ROM) version 1.11 or later. See
section 15.4, “Checking the System Condition.”)
Degree = Delay (s)/Period (s) x 360 (deg) The period is that of a
standard waveform.
» Selectrising “ £~ or falling “3 ” for the slope of the edge to be detected in “Edge
Polarity.” The default setting is rising “ f.”
» Set the number of edges to detect before actually considering it a detection point in
“Edge Count.” The range is an integer from 1 to 9. The default setting is “1.”
» The voltage level at the detection point is the mesial point.
» The parameter name when the measured value is displayed is (Dly).

Note

When “Mode” is set to “Degree” and the reference waveform is Trig, the measured values are
displayed as “***.”

Setting Proximal, Mesial, and Distal: Dist/Prox Mode

Unit : According to Dist/Prox Mode setting.

Proximal range : 0 to 100 (resolution: 1%) or voltage corresponding to £8 div (resolution:
V/div x 1/100)

Mesial range : 0to 100 (resolution: 1%) or voltage corresponding to +8 div (resolution:
V/div x 1/100)

Distal range  : 0to 100 (resolution: 1%) or voltage corresponding to +8 div (resolution:
V/div x 1/100)

Notes when making automated measurement of waveform parameters

» The measured value will be displayed as “***” if the measurement is not possible.

» |f the waveform is of small amplitude, measurements may not produce correct results.

» |If there are two or more cycles of a waveform in the measurement range, the
measurement is made on the first waveform.

» Automated measurements cannot be made on logic waveforms. All measured values
will be displayed as “***” in this case.

1 cycle mode

This mode is used to compute items related to the voltage axis or the area over one
cycle after determining the cycle. This is suited to items such as Rms and Avg that
produce errors depending on the measurement range.

This does not affect the items related to the time axis or the area of the X-Y waveforms.
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9.2 Automated Measurement of Waveform Parameters

Operating Procedure

1.
2.
3.

mode.

HEASURE

Press the “MEASURE” key.
Press the “Mode” soft key to display the automated measurement mode menu.
Press the soft key corresponding to “ON” to set the automated measurement

v HEASURE,

Nornal

PR

HEASURE,

Fode

= |Em £

[
Iten Setup .:,H

Il "

Delay Setup :,l

Statistics

50k s

Hode

ON

Iten Setup

Delay Setup

1Cycle Hode

@ ON

Cycle
Statistics

i@ Tine Rangel
1.88div
) Time Rangez
2.13diu |

History
Statistics

7> Time Rangel |
1.880div
™) Tine Rangez
2.130div |

1Cycle Mode

@ ON

10, 00

i@ Tine Rangel
1.88div

- [ Time Rangez
2.13diu |

Selecting the measurement parameter

Edge CH1 §
Auto
-2.2V

Next
12}

4.  Press the “Item Setup” soft key to display the measurement parameter dialog
box and the measurement channel dialog box.
19990706 18:53:42 [———=————1v  Normal
Stopped 14337 3 D0kS-s  Zmsd{___ Source,
[CHL A Tten Setup,
(@) Freq (@) AvgFreq o El | | Hl
(@) Period (@] AvgPeriod
(@ Rise (@ IntiTY e :Hlﬂll
(@ Fall @ Int2TY
@ +Width @ Intixy o
@ -Width @ Int2XY
@ Duty o lelﬂl
(@] Burst1
(@ +0Shot (2] Burst2 fatht
(@) -0Shot  (3) Pulse
------ [CAIT Clear_] [Copy To All Trace_] nahz
CH1 10:1 CHZ 10:1 Edge CH1
20.0 VUdiv  5.00 Usdiv Auto
OC  Full DC  Full 2.2V

You can turn OFF all parameters at once by selecting “All Clear.”
You can copy the current parameter settings to all traces by selecting “Copy to

All Trace.”

Press the “SELECT” key to turn ON the parameter
Repeat steps 5 to 7 as necessary.

Press the soft key corresponding to the desired measurement channel.
Turn the jog shuttle to move the cursor to the parameter you wish to turn ON.
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9.2 Automated Measurement of Waveform Parameters

Setting the delay (Delay Setup)

9.

Press the “Delay Setup” soft key to display the delay setting menu and the
measurement channel dialog box.

200006,
Stopped

/19 89337 1567 ——)i o« NOrnal
T

1936 ] SHS/S 200us/l; Source

o

0 S O i R IR L :,”lﬂl

Delay Setup,
CHZ
Hode OFF

\/ Measure
CH3

Polarity :’IH”H

| Edge Count 1 |

o Reference [race] Trig_] |||H|
Trace CH1,
Polarity
Edge Count 1 ]

Hathi

Hathz

CH1 1e:
5.00 U/
IC Fu

|
1 Edge CH1 £
diu Auto
11 0.00 U

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.
20.
21.

22.
23.

24.
25.

Press the soft key corresponding to the desired measurement channel.

Turn the jog shuttle to move the cursor to “Mode.”

Press the “SELECT” key to select “ON.”

Turn the jog shuttle to move the cursor to “Polarity” under “Measure.”

Press the “SELECT” key to select whether to measure the rising edge (“5”) or
the falling edge (“31.").

Turn the jog shuttle to move the cursor to “Edge Count” under “Measure.”
Press the “SELECT” key, and turn the jog shuttle to select on which rising or
falling edge to make measurements.

Turn the jog shuttle to move the cursor to “Reference.”

Press the “SELECT” key to select whether the trace or the trigger is to be the
reference.

Turn the jog shuttle to move the cursor to “Trace.”

Pressing the “SELECT” key displays the reference waveform menu.

Turn the jog shuttle to select the reference waveform, then press the “SELECT”
key.

Turn the jog shuttle to move the cursor to “Polarity” under “Reference.”

Press the “SELECT” key to select whether to make the rising (“ £7) or the falling
(“1.”) edge the reference.

Turn the jog shuttle to move the cursor to “Edge Count” under “Reference.”
Press the “SELECT” key to select which rising or falling edge to make the
reference.

Setting the 1 cycle mode

26.

Press the “1 Cycle Mode” soft key to select “ON” or “OFF.”

Setting the measurement range

27.

Press the “Time Range1/Time Range2” soft key to set the jog shuttle control to
“Time Range1.”

28. Turn the jog shuttle to set the start of the measurement range.

29.

Press the “Time Range1/Time Range2” soft key to set the jog shuttle control to
“Time Range2.”

30. Turn the jog shuttle to set the end of the measurement range.
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9.2 Automated Measurement of Waveform Parameters

Selecting the target waveform for distal, mesial, and proximal points
31. Press the “Next 1/2” soft key to display the “Next 2/2” menu.

1999,/07/06 18:53:42 [——=—=—=——=p« Mormal
HEASURE, Stopped 14337 T 50kS/s  2nsAli MEASURE,
[ Hode | ED A T Fains Tk 77 Trace

ON CH1

pist/Prox Mode

JREE NS T it
@ Distal
90

[ fesial

[
Iten Setup =

Delay Setup

1Cycle Hode

ON

507

(&) Proximal
102
High-Low Mode

HAX-HIN

| Time Rangel
1.88div
) Tine Rangez
2.13div |

10 00us  -20.00 v

10,00
CH1 16:1 CHZ 16:1 Edge CH1 4
Next 20.0 Usdiv 5.00 Urdiv Auto Next
172 OC  Full OC  Full -2.z2v 2,2

32. Press the “Trace” soft key to display the measured waveform menu.
33. Press the soft key corresponding to the desired waveform.

Setting the distal, mesial, and proximal unit (Dist/Prox Mode)
34. Press the “Next 1/2” soft key to display the “Next 2/2” menu.
35. Press the “Dist/Prox Mode” soft key to select the distal, mesial, proximal unit.

Setting the distal, mesial, and proximal points (Distal, Mesial, Proximal)
36. Press the “Next 1/2” soft key to display the “Next 2/2” menu.
37. Press the “Distal, “ “Mesial,” or “Proximal” soft key.
38. Turn the jog shuttle to set the distal, mesial, or proximal point.

Setting the High/Low point
39. Press the “Next 1/2” soft key to display the “Next 2/2” menu.
40. Press the “High/Low Mode” soft key to select “Auto” or “MAX-MIN.”
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9.3 Statistical Processing

Function

< For a description of this function, refer to page 1 - 21 >

Statistical processing
In statistical computation, statistics are measured on the data over the number of times
automated measurements were made for each item.

Statistical Processing by Period

(Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,

“Checking the System Condition.”)

Carry out statistical processing on current history data. Calculate starting from the oldest

data, then perform the statistical processing on each period range. The method for

period calculation is the same for that of a normal waveform parameter. Depending on

the which waveform is used for the period calculation, you can select whether to apply

the waveform’s period to all the waveforms in the calculation, or to use each individual

waveform’s period for its own calculation.

CH1-CH4, Math1, Math2 : Apply the period of the specified channel to all the
waveforms and perform statistical processing.

Own : Use each individual waveform’s own period for its statistical
processing.

Statistical processing is performed on old data that has been divided up by period. You

cannot perform this operation in conjunction with 1 cycle mode. Also, you cannot

measure the following parameters:

Waveform for Period Search : Avg. Freq., Avg. Period, PIsN (pulse count) k,

Int1XY(area), Int2XY (area), Delay.
Other Waveforms . Int1XY(area), Int2XY(area), Delay

Statistical Processing of History Data

(Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,
“Checking the System Condition.”)

Perform statistical processing on each waveform read in using the history memory
function. Statistical processing is done starting from the oldest data. The range for
statistical processing is the waveform displayed in “ShowMap.” You can combine this
function with Delay and 1 cycle mode.

Waveform
CH1 to CH4, Math1, Math2

Measurement parameters
The parameters given on page 9 - 11 and 9 - 12. Up to two parameters can be
computed.

Statistics
Displays the following statistics on the selected measurement parameters.
+ Max : Maximum value

* Min : Minimum value
« Avg : Average value
*+ Sdv : Standard deviation
« Cnt : Number of samples
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9.3 Statistical Processing

Statistical range
Same as those of normal automated measurements (See page 9 - 10).

The display of the results of the statistical processing

One parameter per channel is displayed in order from the channel having the smallest
channel number that has measurement parameters turned ON. A maximum of two
parameters from all channels can be displayed.

Displaying Statistical Processing Results

One parameter name is displayed as a heading for each channel item. The channels
items are displayed in order, starting from the lowest channel number which has been
set for statistcal processing. A maximum of two items can be displayed on the screen.
The statistical processing results are displayed in a list. Old data and waveforms are
assigned a number, and the statistical processing results are displayed for each number.
The maximum and minimum values of each parameter are indicated by an up-arrow
(maximum value) or a down-arrow (minimum value). If the same value occurs more than
once, the oldest data is the one displayed. With the statistical processing of history data,
the number of results that can be listed is 24000. Since the newest history waveform
parameters are the ones displayed when the number of data exceeds 24000, there may
be maximum and minimum values which lie outside of the displayed range.

Note about Statistical Processing
While executing a statistical process, all soft keys other than “Measure Abort” are
inactive.

Operating Procedure

Statistical Processing
1. Press the “MEASURE” key.
2. Press the “Mode” soft key to display the automated measurement mode menu.
3.  Press the soft key corresponding to “Statistics” to set the automated
measurement mode.
4.  Press the “Item Setup” soft key to display the measurement parameter menu
and the measurement channel menu.

1999/07/06 18:53:42 [P——=—=——i«  MNormal
3

HMEASURE, Stopped 14337 50kS/s  2m: Source;
FHode AL R

Tten Setup.
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Q
=
=
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Q
E4
E l

M @) Max (@) Period (@) AvgPeriod
Iten Setup .:,l H | |H
[2) Min [©) Rise o) Int1TY
[ @) Avg (@) Fall (@ IntzZTY
Delay Setup ,:,IHHI CcH3 ,:,IHHI
@ Bns @ width (@ Intixy
ICycie Mode o 7000w © Sdev @ -Width @ Int2xy

CH4

On @ High @ Duty

@ Low (@ Burstl
Mathi

B (@ +0Shot (@) BurstZ

(@) -0Shot (2] Pulse

Mathz
--------- [CA1T ciear_] Copy To AIl Trace_]
10 00ms!-20.00 v
CH1 16:1 CHZ 16:1 Edge CH1
20.0 Usdiv  5.00 VUrdiv Auto
oc  Full oc  Full -7.2v

@ Time Rangeil
2.13div

[&]
=4
5
S
=
i
=

2
)
S

5. Press the soft key corresponding to the desired measurement channel.

6.  Turn the jog shuttle to move the cursor to the parameter you wish to turn ON.
You can turn OFF all parameters at once by selecting “All Clear.”
You can copy the current parameter settings to all traces by selecting “Copy to
All Trace.”
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9.3 Statistical Processing

7.  Pressthe “SELECT” key to select ON.
8. Repeat steps 5 to 7 as necessary.

The setting of other parameters is the same as that of normal automated
measurements (See pages 9- 14109 - 16).

Statistical Processing by Period

(Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,

“Checking the System Condition.”)

1. Press the “MEASURE” key.

2. Press the “Mode” soft key to display the automatic measurement mode selection
menu.

3.  Press the soft key corresponding to “Cycle Statistics” to set the automatic
measurement mode.

4.  Press the “Item Setup” soft key to display the measuring item dialog box and the
measurement source channel selection menu.

2000,03,63 16:30:29 |[P——————uox  Normal
| HEASURE, Stopped 5721 1 100MS/S  10HsAl Source,

Hode

TEen Setup

o =111
P-P (@) Freq () AvgFreq

cycle
| Statistics__|

Max (@) Period (@) AvgPeriod
Iten Setup .:,Hlﬂ” g e g g oHz
MM” MHMMM . & g

cycle Trace Avg (=) Fall @ Int2TY

an =11l

Rns @ +Width (@ Intixy o IH”H

Exec [@ +0Shot (@) Burstz

j( k| Sdeu @ -Width Int2Xy
oo e || = T - =il
Lou (@) Bursti
Heasure NSNS RASN NN Math1

@ Time Rangel -0Shot Pulse
-5.000div
¥y Time RangeZ
5.000d iv |

HathZ

ALl Clear_] [_Copy To All Trace_]
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CH1 10:1 Edge CH1
Next 5.00 Urdiv Normal
12| DC  Full 0.00 V

5.  Press the soft key corresponding to the desired measurement source channel to
select it.

6.  Using the jog shuttle, move the cursor to the item that you wish to set to ON. If
you select “All Clear,” all items are turned OFF. If you select “Copy to All
Trace,” you can copy the current settings to all the traces.

7.  Pressthe “SELECT” key to turn ON an item.

8. Repeat steps 5 - 7 as many times as necessary. Press ESC to return to the
automatic measurement mode selection menu.

9.  Press the “Cycle Trace” soft key to display the period waveform selection menu.

10. Press the soft key corresponding to the source channel for the period. If “Own”
is selected, each waveform’s own period is used for its statistical processing.

The other settings are the same as for normal automatic measurement (please see
page9-11t09-13).
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9.3 Statistical Processing

11. Press the “Measure Exec” soft key to perform the statistical processing. Press
the key again to stop statistical processing.
12.  Press the “Show Results” soft key to display a list of the statistical processing
results. Use the arrow keys to scroll the list horizontally, and the jog shuttle to

scroll vertically.

20000303 16:33:49 tor Normal

Heasure Parameter List, Utility,

P-P (C1) Max (C1) Hin (C1) Aug (C1) s Min ::zlﬂllﬂ

jieet | 2e.4162y 1 10.2083y 1-10.2083V -5.93691nY Iten1
jioeo0z 20,4167y 10.2083v -10.2083V -8.95744nY |
jioc003  20.4167y 10.2083V -10.2083V -3.85378nV
jiocoos 204167y 102083V -10.2083V -11.0822nY axMin
jiocoes 204167y 10.2683v -10.2083V -8.22834mY Itenz
jioeeos  20.4167y 102683V -10.2083U -5.33280m0
jioceo?  20.4167V 10.2083v -10.2083V -10.0407MY
jioe00s  20.4167y 10.2083v -10.2083V -14.1236nY axMin
100069 1 20.62500 1 10.4162 -10.2083V -6.39519nV Iten3
jioce1e  z0.4167y 10.2083V -10.2083V -3.47882nV
jioco11  z0.4167y 10.2683v -10.2083V -15.8526mY
jioce1z  z0.4167y 10.2683U -10.2083U -10.9989nU axMin
jioeo13  20.4167y 102683V -10.2083U -2.79139m Itend
jioco12  20.4167y 10.2083v -10.2083V -9.33240nY (|
jioeo15 20,4167y 10.2083v -10.2083V -10.3323nY
jioco16  20.4167y 10.2083V -10.2083V -8.66580mY
jioce1?  20.4167y 162683V -10.2083V -10.7658nY
jioco1s  z0.4167y 10.2683v -10.2083V -8.02003nY
jioeo19  20.4167y 102683V -10.2083U -9.24968nY
jiocoze  20.4167V 10.2083v -10.2083V -9.01993nY
jioeoz1 20,4167y 10.2083v -10.2083V -1.39569nY
jiocozz 20,4167y 10.2083V -10.2083V -12.5821nV
jiocoz3  20.4167y 10.2083V -10.2083V -12.4154my Sort
jiocoza  z0.4167y 10.2683v -10.2083V -3.22879mY
jioeozs  20.4167y 10.2683U -10.2083U -7.54091ny U] REV

Press the “M

ax/Min ltem1” — “Max/Min Item4” soft keys to move the cursor to the

maximum and minimum values. From the left of the displayed parameters are ltem1,
Item2, ltem3, and ltem4. You can change the order to ascending or descending with
the “Sort” soft key.

Statistical Processing with History Data
(Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,
“Checking the System Condition.”)

1. Press t

he “MEASURE” key.

2. Press the “Mode” soft key to display the automatic measurement mode selection

menu.

3.  Press the soft key corresponding to “HistoryStatistics” to set the automatic
measurement mode.
4.  Press the “Item Setup” soft key to display the measurement item dialog box and
the measuring source channel selection menu.
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5.  Press the soft key corresponding to the measuring source channel to select it.

6.  Using the jog shuttle, move the cursor to the item you wish to turn ON. If you
select “All Clear,” you can turn OFF all the items at once. If you select “Copy to
All Trace,” you can copy the current settings to all of the traces.

7.  Pressthe “SELECT” key to turn ON the item.
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9.3 Statistical Processing

8. Repeat steps 5 - 7 as many times as necessary. Press the “ESC” key to return
to the automatic measurement mode selection menu.

The other settings are the same as for normal automatic measurement.

9.  Press the “Measure Exec” soft key to execute the statistical processing. Press
the key again to stop the statistical processing.

10. Press the “Show Result” soft key to list the statistical processing results. Use the
arrow keys to scroll the list horizontally, and the jog shuttle to scroll it vertically.
Press the “Max/Min Item1” — “Max/Min ltem4” soft keys to move the cursor to
the maximum and minimum values of each parameter. From the left side of the
displayed parameter is ltem1, Item2, ltem3, and ltem4. Press the “SELECT”
key to list the history waveform indicated by the cursor.
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9.4 Adding, Subtracting, and Multiplying
Waveforms

< For a description of this function, refer to page 1 - 22 >
Function
Addition, subtraction, and multiplication can be performed between the following
channels.
Math1: CH1 + (CH1 to CH4), CH2 + (CH1 to CH4)
Math2: CH3 + (CH1 to CH4, Math1), CH4 + (CH1 to CH4, Math1)
Math1 and Math2 can be computed simultaneously.

+ computed waveform — computed waveform
TN f\\ 7
| AA XA AA
\VAR\a\v /) \VAR Y
/
| | N
N\ \ /
AL |
| / \ VaN /
\VAN
Waveform addition
Waveform subtraction
Scaling
Set the upper and lower limits on computations.
Auto  : The upper and lower limits are set according to the computed result.

Manual : The upper and lower limits can be set arbitrarily. The range is =9.9999E+30

to 9.9999E+30.

Unit

Unit can be set arbitrarily using up to four characters. The specified characters are

reflected in the scale values.

Smoothing

See section 9.9, “Smoothing.”

About linear scaling

When performing computation on a channel that has linear scaling set, the computation

is performed on the scaled value.

Maximum record length

DL7100 : 2 MWord (4 MWord: interleave mode ON)

DL7200 : 4 MWord (8 MWord: interleave mode ON)

Operating Procedure
Turn ON/OFF the display
1. Press the “MATH” key.
2. Press the “Math1 Display” soft key and select ON to display Math1 and OFF to
not display Math1.
Selecting the channel on which to perform computation
3.  Press the “Math1 Setup” soft key to display the computation dialog box.

20006,66/19 GB:BB:HQZVHEUIM Normal
[__AAT__] Stapped 1936 T 5MS/S_200H5Ali HATH____|
Mathl Display Ta i Hathl Setup, Mathl Display
o Source1 [
(T SenT /\ operation [+ ——] |[Teersen]
c1ecz e N 4| sourcez c1ecz
[TFathi Label | \/ Scale [~Tathi Label |
Hathi Upper Hathi
<21 Louwer —4.0000E+01 !
:’Hlﬂll """"" Unit [— i — :’lﬂllﬂ
[Mathe Display | Smoothing [_PFF___ON_] |[Tathz Display |
[ Hathz Label | CH1 18:1 Tdge CH1 § | Mathz Label
5.00 Urdiu Auto
Mathz DC  Full 0.00 U Mathz
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9.4 Adding, Subtracting, and Multiplying Waveforms

4.  Turn the jog shuttle to move the cursor to “Source1.”
Pressing the “SELECT” key displays the channel menu.
6.  Turn the jog shuttle to select the channel on which to perform the computation
and press the “SELECT” key.
Setting the operator
7. Turn the jog shuttle to move the cursor to “Operation.”
8.  Pressing the “SELECT” key displays the operator setting menu.

o

2000/06/19 09:41 33— o NOFRA1
Stopped 1936 3 SHS/S 200hsti FAT____]
o] Hathl Setup, Hathl Display
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k! Integ oN
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CHI 10°1 [T Hathz Lavel |
5.00 Usdiv auto
oc  Full 0.00 U Mathz

9.  Turn the jog shuttle to select “+,” “=,” or “*” and press the “SELECT” key.
Selecting the channel on which to perform computation
10. Similar to steps 5 to 7, set “Source2.”
Scaling
11.  Turn the jog shuttle to move the cursor to “Scale.”
12. Press the “SELECT” key to select “Auto” or “Manual.” If you select “Auto,” go to
step 17.
13. If you selected “Manual,” turn the jog shuttle to move the cursor to “Upper.”
14. Pressing the “SELECT” key displays a menu used to set the upper limit of the
waveform display.
15. Turn the jog shuttle to set the upper limit and press the “SELECT” key.
16. Set the lower limit in a similar fashion.

Note
If “Upper” or “Lower” is set after selecting “Auto,” scaling is automatically changed to “Manual.”

Setting the units
17.  Turn the jog shuttle to move the cursor to “Unit.”
18. Using the keyboard that appears when the “SELECT” key is pressed enter the
unit using four characters or less.
Smoothing
19. Turn the jog shuttle to move the cursor to “Smoothing.”
20. Press the “SELECT” key to select “ON” or “OFF.”

Note
For details regarding smoothing, see section 9.9, “Smoothing.”

Entering Labels
21. Press the “Math1 Label” soft key to display the keyboard, then enter a label.
See 8.5, “Setting the Waveform Labels” for information about displaying labels.
(Applicable to DL7100 with software (ROM) version 1.11 or later. See section
15.4, “Checking the System Condition.”)

Set Math2 in a similar manner as necessary.
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9.5 Binary Computation

< For a description of this function, refer to page 1 - 22 >
Function

This function converts CH1 to CH4 or Math1 waveform to a digital signal (1 s and 0 s)
according to the specified threshold level.

Unit
Unit can be set arbitrarily using up to four characters. The specified characters are
reflected in the scale values.

Smoothing
See section 9.9, “Smoothing.”

Maximum record length
DL7100 : 2 MWord (4 MWord: interleave mode ON)
DL7200 : 4 MWord (8 MWord: interleave mode ON)

Operating Procedure
Turning the display ON/OFF
1. Press the “MATH” key.
2. Press the “Math1 Display” soft key and select ON to display Math1 and OFF to
not display Math1.

Setting the operator
3.  Press the “Math1 Setup” soft key to display the computation dialog box.
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9.5 Binary Computation

4.  Turn the jog shuttle to move the cursor to “Operation.”
5.  Pressing the “SELECT” key displays the operator setting menu.
6.  Turn the jog shuttle to select “Bin” and press the “SELECT” key.

Selecting the channel on which to perform computation
7. Turn the jog shuttle to move the cursor to “Source.”
8.  Pressing the “SELECT” key displays the channel setting menu.
9.  Turn the jog shuttle to select the channel on which to perform computation and
press the “SELECT” key.
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Scaling
The upper limit and lower limit of scaling are fixed to +2 and -2, respectively.

Setting the units
10. Turn the jog shuttle to move the cursor to “Unit.”
11.  Using the keyboard that appears when the “SELECT” key is pressed enter the
unit using four characters or less.

Smoothing
12.  Turn the jog shuttle to move the cursor to “Smoothing.”
13. Press the “SELECT” key to select “ON” or “OFF.”

Note
For details regarding smoothing, see section 9.9, “Smoothing.”

Entering Labels
(Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,
“Checking the System Condition.”)
14. Paess the “Math Label 1” soft key to display the keyboard, then enter a label.
See 8.5, “Setting the Waveform Labels” for in formation on displaying Labels.

Setting the threshold level
15.  Turn the jog shuttle to move the cursor to “Thr Upper.”
16. Pressing the “SELECT” key displays the threshold level setting menu.
17.  Turn the jog shuttle to select the threshold level and press the “SELECT” key.
18. Set “Thr Lower” in a similar fashion.

Set Math2 in a similar manner as necessary.
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9.6 Inverting the Waveform Display

< For a discription of this function, refer to page 1 - 22 >
Function

Waveforms that can be inverted
The waveform is inverted by multiplying CH1 to CH4 and Math1 by —1.

Scaling
Set the upper and lower limits on computations.
Auto  : The upper and lower limits are set according to the computed result.

Manual : The upper and lower limits can be set arbitrarily. The range is —9.9999E+30
to 9.9999E+30.

Units
Units can be set arbitrarily using up to four characters. The specified characters are
reflected in the scale values.

Smoothing
See section 9.9, “Smoothing.”

Maximum record length
DL7100 : 2 MWord (4 MWord: interleave mode ON)
DL7200 : 4 MWord (8 MWord: interleave mode ON)

Operating Procedure
Turning ON/OFF the display
1. Press the “MATH” key.
2. Press the “Math1 Display” soft key and select ON to display Math1 and OFF to
not display Math1.

Setting the operator
3.  Press the “Math1 Setup” soft key to display the computation dialog box.
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4.  Turn the jog shuttle to move the cursor to “Operation.”
5.  Pressing the “SELECT” key displays the operator setting menu.
6.  Turn the jog shuttle to select “Invert” and press the “SELECT” key.
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9.6 Inverting the Waveform Display

Selecting the waveform to be inverted
7. Turn the jog shuttle to move the cursor to “Source.”
8.  Pressing the “SELECT” key displays the channel setting menu.
9.  Turn the jog shuttle to select the channel on which to perform computation and
press the “SELECT” key.

Scaling
10. Turn the jog shuttle to move the cursor to “Scale.”
11. Press the “SELECT” key to select “Auto” or “Manual.”
12. If you selected “Manual,” turn the jog shuttle to move the cursor to “Upper.”
13. Pressing the “SELECT” key displays a menu used to display the upper limit of
the waveform.
14. Turn the jog shuttle to select the upper limit and press the “SELECT” key.
15. Set the lower limit in a similar fashion.

Setting the unit
16. Turn the jog shuttle to move the cursor to “Unit.”
17. Using the keyboard that appears when the “SELECT” key is pressed enter the
unit using four characters or less.

Smoothing
18. Turn the jog shuttle to move the cursor to “Smoothing.”
19. Press the “SELECT” key to select “ON” or “OFF.”

Note
For details regarding smoothing, see section 9.9, “Smoothing.”

Entering Labels
(Applicable to DL7100 with software (ROM) version 1.11 or later. See section 15.4,
“Checking the System Condition.”)
20. Press the “Math1 Label” soft key to display the keyboard. See 8.5, “Setting
Waveform Labels” for information about displaying labels.

Set Math2 in a similar manner as necessary.
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9.7 Differentiating and Integrating Waveforms

< For a discription of this function, refer to page 1 - 22 >
Function

Waveforms to be differentiated or integrated
CH1 to CH4 and Math1 waveforms can be differentiated or integrated.

Scaling
Set the upper and lower limits on computations.
Auto  : The upper and lower limits are set according to the computed result.

Manual : The upper and lower limits can be set arbitrarily. The range is —9.9999E+30
to 9.9999E+30.

Units
Units can be set arbitrarily using up to four characters. The specified characters are
reflected in the scale values.

Smoothing
See section 9.9, “Smoothing.”

Maximum record length
DL7100 : 2 MWord (4 MWord: interleave mode ON)
DL7200 : 4 MWord (8 MWord: interleave mode ON)

Operating Procedure
Turning ON/OFF the display
1. Press the “MATH” key.
2. Press the “Math1 Display” soft key and select ON to display Math1 and OFF to
not display Math1.

Setting the operator
3.  Press the “Math1 Setup” soft key to display the computation dialog box.
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4. Turn the jog shuttle to move the cursor to “Operation.”

Press the “SELECT” key to display the operator setting menu.

6.  Turn the jog shuttle to select “Diff’(differentiation) or “Integ”(integration) and
press the “SELECT” key.

o
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9.7 Differentiating and Integrating Waveforms

Setting the channel on which to perform computation
7. Turn the jog shuttle to move the cursor to “Source.”
8.  Pressing the “SELECT” key displays the channel setting menu.

9.  Turn the jog shuttle to select the channel on which to perform computation and

press the “SELECT” key.

Scaling
10. Turn the jog shuttle to move the cursor to “Scale.”
11. Press the “SELECT” key to select “Auto” or “Manual.”
12. If you selected “Manual,” turn the jog shuttle to move the cursor to “Upper.”
13. Press the “SELECT” key to display a menu used to set the upper limit of the

waveform.

14. Turn the jog shuttle to select the upper limit and press the “SELECT” key.
15. Set the lower limit in a similar fashion.

Setting the unit
16. Turn the jog shuttle to move the cursor to “Unit.”
17. Using the keyboard that appears when the “SELECT” key is pressed enter the
unit using four characters or less.

Smoothing
18. Turn the jog shuttle to move the cursor to “Smoothing.”
19. Press the “SELECT” key to select “ON” or “OFF.”

Note

For details regarding smoothing, see section 9.9, “Smoothing.”

Entering Labels
(Applicable to DL7100 with software (ROM) version 1.11 or later. See section 15.4,
“Checking the System Condition.”)
20. Press the “Math1 Label” soft key to display the keyboard. See section 8.5,
“Setting the Waveform Labels” for information about displaying labels.

Set Math2 in a similar manner as necessary.
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9.8 Displaying the Power Spectrum

< For a description of this function, refer to page 1 - 23 >
Function

This function displays the power spectrum of CH1 to CH4 and Math1 waveforms.
Number of computing points: Point

Select 1000 or 10000.

Using the number of computing points from the specified “Start point,” an FFT is
performed and the power spectrum is displayed.

Selecting the time window: Window
Select from the following windows.
Rect (rectangular) : Best suited to transient signals that attenuate completely within the

time window.
Hanning (Hanning) : Best suited to continuous and non-periodic signals
Flattop (flat top) : Best suited when you wish to improve the accuracy of the level

even if the frequency resolution is to be compromised.

Notes when displaying power spectrums
+ Cannot be executed if the displayed record length is less than number of computation
points (Point).

Maximum record length
DL7100 : 2 MWord (4 MWord: interleave mode ON)
DL7200 : 4 MWord (8 MWord: interleave mode ON)

Operating Procedure
Turning ON/OFF the display
1. Press the “MATH” key.
2. Press the “Math1 Display” soft key and select ON to display Math1 and OFF to
not display Math1.

Setting the operator
3.  Press the “Math1 Setup” soft key to display the computation dialog box.
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4. Turn the jog shuttle to move the cursor to “Operation.”
5.  Press the “SELECT” key to display the operator setting menu.
6.  Turn the jog shuttle to select “PS” and press the “SELECT” key.
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9.8 Displaying the Power Spectrum

Selecting the channel on which to perform computation
7. Turn the jog shuttle to move the cursor to “Source.”
8.  Press the “SELECT” key to display the channel setting menu.
9.  Turn the jog shuttle to select the channel on which to perform computation and
press the “SELECT” key.

Scaling
10. Turn the jog shuttle to move the cursor to “Scale.”
11. Press the “SELECT” key to select “Auto” or “Manual.”
12. If you select “Manual,” turn the jog shuttle to move the cursor to “Upper.”
13. Pressing the “SELECT” key displays a menu used to set the upper limit of the
waveform display.
14. Turn the jog shuttle to select the upper limit and press the “SELECT” key.
15. Set the lower limit in a similar fashion.

Setting the unit
16. Turn the jog shuttle to move the cursor to “Unit.”
17. Using the keyboard that appears when the “SELECT” key is pressed enter the
unit using four characters or less.

Setting the start point
18. Turn the jog shuttle to move the cursor to “Start Point.”
19. Pressing the “SELECT” key displays a menu used to set the FFT start point.
20. Turn the jog shuttle to set the start point and press the “SELECT” key.

Setting the number of FFT points
21. Turn the jog shuttle to move the cursor to “FFT Points.”
22. Pressing the “SELECT” key displays a menu used to select the number of points
on which to take the FFT.
23. Turn the jog shuttle to select “1k” or “10k” and press the “SELECT” key.

Selecting the time window
24. Turn the jog shuttle to move the cursor to “FFT Window.”
25. Pressing the “SELECT” key displays the time window menu.
26. Turn the jog shuttle to select “Rect,” “Hanning,” or “FlatTop” and press the
“SELECT” key.

Entering Labels
(Applicable to DL7100 with software (ROM) version 1.11 or later. See section 15.4,
“Checking the System Condition.”)
27. Press the “Math1 Label” soft key to display the keyboard. See section 8.5,
“Setting the Waveform Labels” for information about displaying labels.
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9.9 Smoothing

Function
The moving average is determined every five data samples, and the waveform is
displayed based on the results. Since this process is performed on the data stored in the
acquisition memory, it can be executed even when the waveform acquisition is stopped.
This smoothing process has the following frequency characteristics with respect to the
sample rate. The —3dB point is at approximately 13% of the sample rate.

0dB
-3dB
Attenuation

f : Sample frequency

!
} }
0.13f 0.5
Frequency

4
f f

Operating Procedure
Turning ON/OFF the display
1. Press the “MATH” key.
2. Press the “Math1 Display” soft key and select ON to display Math1 and OFF to
not display Math1.

Setting the operator
3.  Press the “Math1 Setup” soft key to display the computation dialog box.
To smooth the measured data, set “Operation” to “Through.”

Note
If an operator other than “Through” is selected, the computation is performed on the smoothed
value.

Smoothing
4.  Turn the jog shuttle to move the cursor to “Smoothing.”
5.  Press the “SELECT” key to select “ON.”
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9.10 Phase-Shifted Display

Function

The
can

< For a discription of this function, refer to page 1 - 22 >

phase of CH1 to CH4 waveforms is shifted and the result is displayed. Computation
also be carried out on phase-shifted waveforms.

Allowable shift range

The

phase can be shifted in the following range.

Time value between —(record length/2) to (record length/2) (resolution: 1/sample rate)

The
leng

sample rate varies depending on the record length or T/div setting. When the record
th is 16 Mword, the phase cannot be shifted. For details, see Appendix 1,

“Relationship between the Time Axis Setting, Sample Rate, and Record length.”

Notes when shifting the phase
If you change the T/div setting after shifting the phase, the shift on the screen does not
change, but the specified time value change in accordance with the T/div setting.

Record length
Maximum record length is 8 Mword.

Operating Procedure
Setting the computation mode

1.

ok w0b

Press the “SHIFT” key to set the keys in the shifted condition.

Functions marked in purple on the panel become active.

Press the “MATH” key.

Press the “Mode” soft key to select “ON” or “OFF.”

Press the soft key corresponding to the channel whose phase is to be shifted.
Turn the jog shuttle to set the shifted time.
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9.11 GO/NO-GO Operation Using the Measurement

Function

of Waveform Parameters

< For a description of this function, refer to page 1 - 27 >

Waveform parameters that can be determined using GO/NO-GO operation (Iltem)
This function is applicable to all of the waveform parameters (27 items). Up to 4 types of
parameters can be determined simultaneously.

Mode
OFF  : Does not perform GO/NO-GO determination
ON : Performs GO/NO-GO determination

Upper and lower limits of parameters: Upper/Lower
The upper and lower limits depends on the parameters. They can be set in the range —
9.9999E+30 to 9.9999E+30.

Setting the “Condition”
IN : When the value is inside the upper and lower limits.
OUT : When the value is outside the upper or lower limits.

Setting the Logic

AND : Executes the “Action” when all parameter conditions (1 to 4 types) are met.

OR : Executes the “Action” when any one of the parameter conditions (1 to 4 types)
is met.

Action to take when the condition is met (not met): Set Action

Buzzer : Sounds the buzzer.

Save to File : Saves the waveform data to the storage medium (FD, SCSI and so on)
specified in the FILE menu.

Hard copy : Outputs the screen image data to the destination (Printer, Centronics,
File, Net Print (Ethernet + PC Card interface optional)) specified by
“Copy to” in the Copy setting menu.

Send Mail : Sends a mail (Ethernet + PC Card Interface optional). For details, see
section 13.7, “Using the Mail Function (Action Mail Function).”

Number of Actions: Sequence

Single : Executes the “Action” once and terminates.

Continue . Repeats the execution of the “Action” up to the number of acquisition
count specified in ACQ Count (until the acquisition is stopped if infinite is
specified).

Number of waveform acquisitions: ACQ Count

Set the number of waveform acquisitions.

Infinite : Continues until the waveform acquisition is stopped with the “START/
STOP” key.

110 65536 : Stops when the specified number of waveforms is acquired.

Executing/Aborting GO/NO-GO operation

The operation starts when the “Exec” soft key is pressed. Waveform acquisition is
automatically stopped when the determination is complete. To forcibly stop the
operation, press the START/STOP key or press the “Abort” soft key.
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9.11 GO/NO-GO Operation Using the Measurement of Waveform Parameters

“Save to File”/“Hard Copy” operation
Operates according to the settings in the “File” menu or the “Copy” menu.

File name when “Action” is set to “Save to File” or “Hard Copy”

The file is saved with “AutoName” under the “File” menu or the “Copy” menu. For
details, see section 10.4, “Outputting to Storage Medium” or section 11.6, “Saving/
Loading Waveform Data.”

Notes when performing GO/NO-GO determination

» The determination results (the number of successes and failures) are displayed.

» All keys other than the START/STOP key and the “Abort” soft key are disabled during
the determination.

* When GO/NO-GO determination is executed, the trigger mode is automatically
changed to “Single.”

» Determination is not possible when the acquisition mode is set to Average.
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9.11 GO/NO-GO Operation Using the Measurement of Waveform Parameters

Operating Procedure

Setting the mode

1.
2.

Press the “GO/NO-GO” key.

Press the “Mode” soft key to display a menu used to set the GO/NO-GO
determination mode.

Press the soft key corresponding to “Parameter” to set the GO/NO-GO
determination mode.

Setting Param1

4.

Pressing the “Setup” soft key displays the determination criteria menu.
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Turn the jog shuttle to move the cursor to “Mode” of Param1.

Press the “SELECT” key to select “ON” or “OFF.” If “OFF” is selected, Param1
will be excluded from the determination criteria.

Turn the jog shuttle to move the cursor to “Trace.”

Press the “SELECT” key to display the channel menu.

Turn the jog shuttle to select the channel and press the “SELECT” key.

Turn the jog shuttle to move the cursor to “ltem.”

Press the “SELECT” key to display the automated measurement item menu.
Turn the jog shuttle to select the item and press the “SELECT” key.

Turn the jog shuttle to move the cursor to “Upper.”

Press the “SELECT” key to display the upper limit setting menu.

Turn the jog shuttle to select the upper limit and press the “SELECT” key.
Set the lower limit in a similar fashion.

Turn the jog shuttle to move the cursor to “Condition.”

Press the “SELECT” key to select “IN” or “OUT.”

Set Param2 to Param4 as necessary.

CH1 16:1 CHZ 16:1
20.0 Vsdiv  5.00 UAdiv
DC  Full DC  Full
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EEEEEE
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9.11 GO/NO-GO Operation Using the Measurement of Waveform Parameters

Setting the Logic
20. Turn the jog shuttle to move the cursor to “Logic.”
21. Press the “SELECT” key to select “AND” or “OR.”

Setting the Sequence
22. Turn the jog shuttle to move the cursor to “Sequence.”
23. Press the “SELECT” key to select “Single” or “Continue.”

Setting the ACQ Count
24. Turn the jog shuttle to move the cursor to “ACQ Count.”
25. Press the “SELECT” key to display a menu used to set the number of waveform
acquisitions.
26. Turn the jog shuttle to set the number of waveform acquisitions and press the
“SELECT” key.

Selecting the action to take when the condition is not met
27. Turn the jog shuttle to move the cursor to “Action.”
28. Press the “SELECT” key to turn ON/OFF the action.

Setting the determination range
29. Press the “Time Range1/Time Range2” soft key to set the jog shuttle control to
“Time Range1.”
30. Turn the jog shuttle to set the start point of the determination range.
31. In a similar fashion, set the end point of the determination range with “Time
Range2.”

Executing the GO/NO-GO determination
32. Press the “Exec” soft key to execute the GO/NO-GO determination.
When the determination terminates, the waveform acquisition is automatically
stopped.
To forcibly stop the operation, press the START/STOP key or the “Abort” soft
key to stop the acquisition.
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9.12 GO/NO-GO Determination Using Zones

Function

< For a description of this function, refer to page 1 - 27 >

Create zones using a standard waveform as a base, and from those zones let GO/NO-
GO be determined by whether a waveform extends outside or inside of the zone.
(Applicable to DL7100 with software (ROM) version 1.21 or later. See section 15.4,
“Checking the System Condition.”)

Waveform for “GO/NO-GO” Determination/Determination Criteria: Setup

You can select a waveform from input signals (CH1-CH4) and from math waveforms
(Math1, Math2). You can use multiple waveforms for GO/NO-GO determination. Select
from the following determination standards for each waveform:

IN : When the specified waveform enters the zone.

OUT : When the specified waveform is outside the zone.

OFF : Do not determine.

Selecting the Reference Waveform: Target Trace
Select a reference waveform for creating a zone. The basic waveform will be displayed
as a trace, and you can select from the following types:

Input signal waveform

Math waveform

Creating a Determination Zone: Redraw/New

You can set up to six determination zones. The following are the setting ranges:
Up-down setting range : +8 div from the reference waveform
Left-right setting range : +5 div from the center of the screen

Zones are assigned to waveforms in the following manner:

Zonel: CH1 Zone2 : CH2 Zone3 : CH3

Zone4 : CH4 Zoneb5 : Math1  Zone6 : Math2

The screen displays the active zones depending on the settings in Setup.

Setting Logic

AND : when all parameter conditions 1 through 6 are met, the GO/NO-GO “Action” is
performed

OR : when at least one parameter condition from 1 - 6 are met, the GO/NO-GO
“Action” is performed

Action when Conditions are Met: Set Action

Buzzer : Alarm beep sound.

Save to File : Save waveform data to the storage media specified in the storage FILE
menu (FD, SCSI and so on).

Hard copy : Output screen image data to the destination specified in the Copy setting
menu (Printer, Centronics, File, Net Print (Ethernet + PC Card interface
optional)).

Send Mail : Send a mail (Ethernet + PC Card Interface optional). For details, see
section 13.7, “Using the Mail Function (Action Mail Function).”

“Action” Count: Sequence

Single : Conclude after one instance of the “Action.”

Continue : Repeat the “Action” the number of times specified as the sampling count in
ACQ Count (if set to Infinite, the “Action” repeats until determination stops).
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9.12 GO/NO-GO Determination Using Zones

Waveform Sampling Count: ACQ Count

Set the waveform sampling count.

Infinite : Sampling continues until determination stops, or until the “Start/Stop” key or
“Abort” soft key is pressed.

1-65536 : Sampling stops after the specified count has been reached.

Start/Stop GO/NO-GO Determination

Press the “Exec” soft key to execute the determination. Determination will stop
automatically when finished, or you can press the START/STOP key or “Abort” soft key
to force a stop.

“Save to File”/“Hard Copy” Action
The “Action” is performed based on the FILE menu or Copy settings.

Filenames When Action is “Save to File” or “Hard Copy”

The data is saved according to the “Auto Name” given in the “File” menu or the “Copy”
menu. See 10.4, “Storing Screen Image to the Recording Medium” and 11.6, “Saving
and Retrieving Waveform Data” for details.

Notes about GO/NO-GO Determination

Determination results (number of successes, failures) are displayed on screen.
Functions other than the START/STOP key and “Abort” soft key are inactive during
determination.

When performing GO/NO-GO determination, trigger mode is automatically set to Single.
Determination is not possible when acquisition mode is set to Average.

Note
The zone waveform you created is stored as setting information onto the floppy disk etc.
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9.12 GO/NO-GO Determination Using Zones

Operating Procedure

Setting the Mode

1. Press the GO/NO-GO key.
2. Press the “Mode” soft key to display the GO/NO-GO determination mode setting

menu.

3.  Press the soft key corresponding to a zone to set the GO/NO-GO determination

mode.

Creating a Determination Zone
4.  Press the “ToEditMenu” soft key.
5.  Press the “New” soft key to display the zone creation reference waveform

selection menu.

6.  Press the soft key corresponding to the reference waveform to display the zone

editing menu.

[ GO/NDGO,

{__GO/ND-G0.
M

Hode

<

Zone

New

%

Redraw

=] | =

Setup :,| | | H|

@ Time Rangel
-5.000div ::”””
) Time RangeZ
5.000d v,

jtox  MNormal
= kS-S 200ns4iy

{__GO/NO-GO.
Edit

part

& Upper
0.00div
I Louer
| e.00div__|

Left

Store as

Zonel

’|| store Exec

BEEERE

IEN)ED

Editing All Zones

| To TopHenu |

Edge CHL §
:lﬂllﬂ single
0.00 U

Quit &
To TopHenu

L

L

7.  When “Edit” is set to something other than “Whole,” press the “Edit” key and

select “Whole.”

Stopped

2600,03/02 17:02:54 [F—————————nox Hormal
3

]
2 Tadn 10k 35

5kS/s 200nsf__GO/NO-G0__]
: : Edit

Part

[ Upper
0.00div
Lover
9.90div,
& Left
0.00div
= Right
|~ e.eediv__|

Store as

2onel

Store Exec

Edge CH1 +

CH1 10:1
5.00 Urdiv Single Quit &
D¢ Full 0.00 v To TopMenu

i
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9.12 GO/NO-GO Determination Using Zones

8.  Press the “Upper/Lower” or “Left/Right” soft keys to select the zone setting
direction.
9.  Turn the jog shuttle to create a zone.
10. Repeat steps 8 and 9 to edit the zones.
333?;33’“2 17ean DEHM g%??zoanw _Guﬁq;au_
5 Upper
0.00div
L5
] P, |
Store as
Zonel
iy le:1‘\1 gri]gelgﬂl + uit &
g P e |
11. Press the “Store As” soft key to open the store as setting menu for the edited
zone.
12.  Press the soft key corresponding to a storage location from Zone1 to Zone6 to
select it.
13. Press the “Store Exec” soft key to save the zone. Proceed to step 14 to edit a

partial zone, or skip to step 22 to quit.

Editing a Partial Zone

14. Press the “Edit” soft key to select “Part.”
15. Press the “TimeRange1/TimeRange2” soft key to select the right or left cursor.
16. Turn the jog shuttle to set the right and left edges of the partial zone.
17. Press the “Upper/Lower” soft key to select the direction for setting the zone,
then use the jog shuttle to create the zone.
18. Repeat steps 15 — 17 to edit the zone.
R i —e—— Y T T 2 -
Z¢ Wainzsk > Edit
Whole
[@ Upper |
) Louer

CH:

nc

) Time Rangel
-1.60diu

) Time Rangez

|~ 1.7ediv__|

Store as

Zonel

Store Exec

16.8 Vsdiv Normal Quit &

16:1 Edge CH1 £

Full 8.6V To TopHenu

ik
ZEEEEEH

19.

20.

21.

Press the “Store As” soft key to open the store as setting menu for the edited
zone.

Press the soft key corresponding to a storage location Zone1 — Zone6 to select
it

Press the “Store Exec” soft key to save the zone.
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9.12 GO/NO-GO Determination Using Zones

Quit Zone Editing
22. Press the “Quit & To TopMenu” soft key to return to the menu in step 3. If you
press the “Quit & To TopMenu” soft key before pressing the “Store Exec” soft
key, the settings made up to that point will be inactive, and you will return to the
menu in step 3.

Editing Existing Zones

Edit zones that have been previously created.
23. Instep 5, press the “Redraw” soft key.
24. Repeat steps 6 — 22 to edit the zones.

Selecting a Determination Waveform
25. Press the “Setup” soft key to display the Setup menu.

2000/03/0Z 17:05:53 [E—————————J0c Normal
Stopped 1 SkS/s 200ns/ti GO/ND-GO,
Setup Hode
Hode Condition 2one
Zomettus CHy)  [SFE__DN_]
To EditMenu
Zanez s oz

Zone3(us CHI)
| zoneacws ciar
ZoneS(us Math1)
Zone6(vs Mathz)
Logic [pND]_OR__]

Sequence [ Bingle] Continue]
acO Count O Tine Rangel |

-5.000div
Action (o) Buzzer (# Save to File (o) Hard Copy ||&) Time Rangez
5.000div.

CHT 16:1 Edge CH1 $
5.00 Urdiv Single Exec
nc  Full 0.00 V

26. Use the jog shuttle to move the cursor to Mode in Zone1.

27. Press the “SELECT” key to select “On” or “Off.”

28. Use the jog shuttle to move the cursor to the Condition in Zone1.
29. Press the “SELECT” key to select “In” or “Out.”

30. SetZone2 —Zoneb as necessary.

Setup

Setting the Logic
31. Move the cursor to “Logic” with the jog shuttle.
32. Press the “SELECT” key to select “AND” or “OR.”

Setting the Sequence
33. Use the jog shuttle to move the cursor to “Sequence.”
34. Pressthe “SELECT” key to select “Single,” or “Continue.”

Setting the ACQ Count
35. Use the jog shuttle to move the cursor to “ACQ Count.”
36. Press the “SELECT” key to display the waveform acquisition count setting
menu.
37. Use the jog shuttle to set the waveform acquisition count, then press the
“SELECT” key.

Selecting the Action for Condition Not Met
38. Use the jog shuttle to move the cursor to “Action.”
39. Press the “SELECT” key to turn action ON or OFF.
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9.12 GO/NO-GO Determination Using Zones

Setting the Determination Range
40. Press the “Time Range1/Time Range2” soft key to highlight the “TimeRange1”
jog shuttle icon.
41. Use the jog shuttle to set the head of the determination range.
42. Inthe same manner, set the tail of the range to “Time Range2.”

Executing Determination
43. Press the “Exec” soft key to execute the determination. The “Exec” key
changes to the “Abort” soft key. When the determination is completed,
acquisition automatically stops. You can force a stop by pressing the “START/
STOP” key or the “Abort” soft key.
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Chapter 10 Output of Screen Data

10.1 Loading Paper Roll in Built-in Printer (Optional)

Printer Roll Chart

Use only YOKOGAWA's roll charts. When you are using the printer for the first time, use
the roll chart supplied with the instrument. When your roll charts have run out, purchase
more from your dealer or YOKOGAWA sales offices listed on the back cover of this
manual.

Part No. : B9850NX
Specification : Thermo-sensible, 30 m
Minimum quantity : 5 rolls

Handling the Roll Chart

Thermosensible roll charts produce color using a thermal reaction, therefore the
following precautions must be taken.

Storage precautions

The roll chart begins to develop color at approximately 70°C. It is very sensitive to heat,

damp, light and chemicals both before and after use.

» Keep roll charts in a dry, cool and dark place.

» Once the package is opened, use the roll chart as soon as possible.

» If the roll chart is left in contact with plastic films containing plasticizer (for instance,
vinyl chloride film, cellophane tape etc.) for a long period of time, discoloration will
occur on the recording area of the chart due to the plasticizer. If you are going to
keep the roll chart in a holder, for instance, use a polypropylene holder.

* When you use adhesive on the roll chart, never use adhesive which contains an
organic solvent such as alcohol or ether, otherwise color may develop on the chart.

» When you are going to store recorded roll charts for a long period of time, we suggest
you make a copy of the charts since discoloration may occur.

Usage precautions

* Use only YOKOGAWA's genuine roll charts.

» Do not touch the roll chart with sweaty hands, otherwise it may become stained with
your fingerprints, and information may be lost.

« Do not rub the surface of the roll chart strongly with a firm object, color development
may occur due to frictional heat.

» Do not allow chemicals or oil to come into contact with the roll chart, otherwise color
development or loss of information may result.
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10.1 Loading Paper Roll in Built-in Printer (Optional)

Operating Procedure

~C
Lock rel lever \

Printer cover

Roller

MAN FEEDJ

Guide

Rotate the paper
feed knob

Roll paper

Note

While pushing the lock release lever towards
“OPEN?" lift the handle on the left of the printer
cover and open the cover.

Move the release arm, located on the right near
the front, to the “MAN FEED” position.

Have the inner side of the roll paper (the side
that is not glossy) showing on top for the
following procedure. While pressing the
movable holder, located on the left of the roll
chart storage space, to the left, set the core of
the roll paper to the holder on the right. Then,
release the movable holder.

Insert the edge of the roll paper evenly in the
space between the roller and the black guide,
then rotate the paper feed knob away from you
until about 10 cm of the roll sheet is showing
from the top of the roller.

Move the release arm to the “FREE” position and
straighten out the roll sheet. Then, move the
release arm to the “HOLD” position.

The printing will fail with an error message if the
release arm is in the “FREE” or “MAN FEED”
position during operation.

Pull the printer cover back to its original position
and close the cover. Make sure that the edge of
the roll sheet is showing from the opening of the
printer cover.

Push the printer cover down firmly until it clicks
into place.

After loading the rool paper, the paper feed may be unstable. Print out 2 or 3 screen images

before using the printer in your work.
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10.2 Outputting to the Built-in Printer (Optional)

Function

Output format

In addition to normal size, long copy is possible in which the displayed waveform is
magnified 2 to 500000 times before printing. The magnification ratio varies depending
on the T/div and record length settings.

Outputting optional information
Outputs the results of the setup information at the same time as the waveform.

Comments
You can output a comment string consisting of up to 20 characters in the lower section.

Print range
Set the range to output to the printer from -5 div to 5 div (—4 div to 4 div for the 16 MW/

CH model).

Preview

The output image can be previewed using the specified output format.

Precautions to be taken when printing with the built-in printer

» Printing is not possible while the waveform acquisition is in progress.

« When displaying a waveform using the history memory function, only the waveform
selected for “Selected Record No.” is long copied.

* Long copy is not possible when displaying X-Y waveforms.

» Long copy of snapshot waveforms and accumulated waveforms are not possible.

Operating Procedure

Selecting the printer

1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2. Press the “COPY” key.
3.  The “Copy to” soft key displays the output medium menu. (“Net Print” is
displayed for DL7200 and DL7100 with Ethernet + PC Card interface optional.)
4.  Press the soft key corresponding to “Printer.”

COPY,

f COPY,

=« Normal
50kS/s  ZnsAlis

COPY

Copy to
File
Fornat

BHP

Printer

Centronics

Color

OFF

Copy to
Printer

Format

Normal] Long
NG [T mrormation |
N

Comnent

Net Print

M
File List

File List

Comment.

{4 File Name

CHAPTD

4 File Name

10.00
Edge CH1 5
Auto

2.2y
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10.2 Outputting to the Built-in Printer (Optional)

Setting the output format
5.  Press the “Format” soft key to select “Normal” or “Long.”
6.  Press the “Information” soft key to select “ON” or “OFF.”

1999,02,67 16:00:16 |[—————1« Normal
94 i

Stopped 50KS/S  2msili COPY.
Gy A T a1k 5% Copy to

Printer

Format

Information

ON

[
...... . e . Comment

10 poms -20.00 v 10,00
CH1 1e:1 CHZ 1@:1 Edge CH1
20.0 Usdiv  5.00 Usdiv Auto
IC  Full OC  Full 2.2V

Setting comments
7.  Press the “Comment” soft key to display a keyboard.
8.  Enter comments according to the procedures described in page 4 - 2.

Setting the magnification ratio (when the output format is set to “Long”)
9.  If you selected “Long” in step 5, set the magnification ratio using the jog shuttle.
Press the “Mag” soft key to set the jog shuttle control to “Mag.”
10. Turn the jog shuttle to set the magnification ratio. The number of output pages
is displayed according to the ratio.

1999,02,67 16:00:16 |[—————1« Normal
94 i

Stopped 1 50KS/S  2msili COPY.
Gy A T a1k 5% Copy to

Printer
Format
ornal

Information

ON

Conment

> Mag
2z

X

..... JUURS TO VEPUS TOUY SUNUN TRPSPRPTIA FESUPUTY SUSRRURN I SRS FRY ST 2Page;
@ Time Rangel
-5.000div

) Tine RangeZ
5.600d v,

10 poms -20.00 v 10.00ns
CH1 1e:1 CHZ 1@:1 Edge CH1
20.0 Usdiv  5.00 Usdiv Auto Preview
IC  Full OC  Full 2.2V

Setting the output range (when the output format is set to “Long”)
11. If you selected “Long” in step 5, set the output range.
Press the “Time Range1/Time Range2” soft key to set the jog shuttle control to
“Time Range1.”
12.  Turn the jog shuttle to set the start point of the output range.
13. In a similar fashion, set the end point of the output range in “Time Range2.”

—EEEEEE
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10.2 Outputting to the Built-in Printer (Optional)

Previewing (long copy)
14. Press the “Preview” soft key to display the output image on the screen.
15. Turning the jog shuttle changes the displayed page.
16. Pressing the “Quit” soft key to returns to the original screen.

Executing print out
17. Pressing the “COPY” key outputs a hard copy of the screen.
Pressing the “COPY” key again aborts the output.

Output Example when Mag is set to “Long”

sLOpped 791 AORAELS 1D

I

50 0k <0017 :

5§ ) A IeT
LB Wedie BB Uediv
no Full oo Full A an U
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10.3 Outputting Screen Image to an External Printer
Connector

Function

The screen image data can be printed to an external printer via the Centronics connector
on this instrument, and can be printed to a Network printer via Ethernet interface
(Ethernet + PC Card interface optional). For details, see Section 13.5, “Sending Screen
Image to a Network Printer.”

CAUTION

To connect the external printer and the instrument, use a 25-pin DSUB cable
compatible to the IBM-PC. An improper connection can damage the instrument
or other instruments that are connected.

Centronics Interface Specifications

Pin configuration of Centronics connector
DSUB 25 pin connector

13 1211

----- 3 2 1<—PinNo.

@ 0000000000000 @
000000000000

252423 ------- 16 15 14
Pin No. Signal name Input/Output Property _Pin No. Signal name Input/Output Property
1 STROBE Output Negative _14 AFDXT(Auto feed transfer) Output Negative
? DATAO(Print data bit0) Output (LSB) 15 ERROR Input Negative
16 INIT(Initializing of printer) Output Negative
9 DATA7(Print data bit7) Output (MSB) 17 SLCTIN(Select in) Output Negative
10 ACK(Acknowledge) Input Negative 18 GND
11 BUSY Input Positive |
12 PE(Paper empty) Input Positive 25 GND
13 SLCT(Select) Input Positive

Format

Select the output command format used in the communication with the external printer
from the following list of choices.
« ESC-P * PCL5
* LIPS3 » BJ (Can be used on printers that support the BJC-35V native commands)
« ESC-P2 (Can be used on printers that support ESC/P raster commands.)

Printing resolution when using the BJ format
Select 180 dpi, 300 dpi, or 360 dpi. (About 300 dpi, applicable to DL7100 with software
(ROM) version 1.21 or later. See section 15.4, “Checking the System Condition.”)

Resolution when Outputting to a BJ Printer

You can set the resolution when printing screen image data on a centronics-corupatible
BJ printer. Continuing with step 9 on page 10 - 7, press the “Resolution” soft key to open
the resolution settings menu. Set the resolution by pressing the “180 dpi,” “300 dpi,” or
“360 dpi” soft key.

Comment
You can output a comment string consisting of up to 20 characters at the bottom section
of the screen.
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10.3 Outputting Screen Image to an External Printer Connector

Color
Select the color mode.
ON : Outputs using the same image color as the screen (except no background, grids

are output in black).
OFF : Outputs using the same image as printing with the built-in printer.

Notes when outputting screen images to external printers

» Proper printing may not be possible on some printers. If printing does not work after
checking and adjusting the printer settings, contact the printer manufacturer.

* You can also print to an external printer connected to a PC. To do so, save the
screen image data to a floppy disk as described in section 10.4, “Storing Screen
Image to the Recording Medium.” Then, load the data on the PC and print the
information.

Note

The DL7100/DL7200 does not recognize paper shortages and printer errors of the external
printer. If you print in such conditions, press the COPY key to abort the printing.

Operating Procedure
Selecting the “Centronics”
1. Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.
2. Press the “COPY” key.
Press the “Copy to” soft key to display the output medium menu.
4.  Press the soft key corresponding to “Centronics.”

w

Selecting the type
5.  Press the “Format” soft key to display the output command type menu.
6.  Press the soft key corresponding to the type of command to be selected.

1999-08,02 16:03:29 |I=——————ix _ Normal
COPY, Stopped 291 F 100MS/5 _ 10usAi COPY.
Copy to CHI T Faini 10K 5> Copy to

.| centronics |||H|

N ]| |cm

LIPS3 :,l | | Hl

Centronics

Format

ESC-P

Color

Hii ON

Comment

PCLS

i IIIIIIIIII

|50 ooust -80.0 %

CHI 1:1 CHZ 10:1 Edge CH1
1.00 Vrdiv  20.0 Vsdiv Auto

DC  Full DC  Full 0.40 V

Setting the color
7.  Press the “Color” soft key to select “ON” or “OFF.”

Setting comments
8.  Press the “Comment” soft key to display a keyboard.
9.  Enter comments according to the procedures described in page 4 - 2.
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10.3 Outputting Screen Image to an External Printer Connector

Setting the Resolution
10. Prees the “Resolution” soft key to display the resolution setting menu.
11. Set the resolution by pressing the soft key for “180 dpi,” “300 dpi,” or “360 dpi.”
(About 300 dpi, applicable to DL7100 with software (ROM) version 1.21 or later.
See section 15.4, “Checking the System Condition.”)

Note
If you select NDO in File List, you can output Network.

Executing the printout
12.  Pressing the “COPY” key outputs a hard copy of the screen.
Pressing the “COPY” key again aborts the output.
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10.4 Storing Screen Image to the Recording Storage

Function

Medium

The screen image can be outputed to storage medium (a floppy disk, an external SCSI
device, PC Card (optional) or Network drive (Ethernet + PC Card interface optional)).
For details, see Section 13.4, “Saving Screen Image Data to a Network Drive.”

Output data format
You can save the output data in the following formats. The file extensions and file sizes
(reference value) that are automatically assigned are also listed.

Output Data Format Extension File Size*

TIFF *TIF 38,574 bytes (approx. 300 Kbytes)
BMP *.BMP 38,462 bytes (approx. 300 Kbytes)
Post Script *PS 79,061 bytes (approx. 300 Kbytes)

*

: When the color is turned OFF (reference value)
The file sizes inside the parentheses are the sizes when the color is ON.

Color (for TIFF and BMP)

Select ON, ON(Revers), or OFF.

ON : outputs in 256 colors

ON (Revers) : Background color is not output

ON (GRAY) : outputs in 16 shade greyscale. (Applicable to DL7100 with software
(ROM) version 1.11 or later. See section 15.4, “Checking the System
Condition.”)

OFF : outputs in Black & White

Comments
You can add a comment string consisting of up to 20 characters on the screen and save
the information.

Data compression (For BMP files)
BMP format can be compressed into LZW and RLE formats, respectively, and output.
However, if color is OFF, data in BMP format cannot be compressed.

Floppy disk and external SCSI device/PC Card (optional)
Floppy disk and external SCSI device/PC Card (optional) are described in chapter 11.
For the procedures related to formatting, see chapter 11.

Auto naming function

If you use “Auto Naming,” files are automatically created with three digit numbers from
“000” to “999” in their file name. You can place a common name in front of the numbers
(up to 5 characters, specified in File Name).

Note

You can enter up to eight characters for the common name, but the last three characters are
discarded.

Notes when outputting the file

» The maximum number of files that can be saved using the auto naming function is
1000.

»  When the total number of files and directories in one directory exceeds 2400, the file
list will no longer be displayed.

IM 701410-01E
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10.4 Storing Screen Image to the Recording Storage Medium

Operating Procedure

Selecting the “File”

1. Press the “SHIFT” key to set the keys in the shifted condition.

Functions marked in purple on the panel become active.

2. Press the “COPY” key.

3.  Press the “Copy to” soft key to display the output medium menu. (“Net Print” is
displayed with DL7200 and DL7100 of firmware version 2.01 or later.)

4.  Press the soft key corresponding to “File.”

= e — e e
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Selecting the type

5.  Press the “Format” soft key to display the output command type menu.
6. Press the soft key corresponding to the type of command to be selected.

Setting the color (for TIFF and BMP)
7.  Press the “Color” soft key to select “ON,” “ON(Revers),” “ON(Gray),” or “OFF.”
(Applicable to DL7100 with software (ROM) version 1.11 or later. See section
15.4, “Checking the System Condition.”)

Setting comments
8.  Press the “Comment” soft key to display a keyboard.
9.  Enter comments according to the procedures described in page 4 - 2.

Setting the compression (for TIFF and BMP (color is ON))
10. Press the “Compression” soft key select “ON” or “OFF.” (When “Compression”
is “ON,” you cannot output to Network Drive.)

1999,67,67 10:06:16 DEHIK Normal
94 T

Stopped 50KS/S 23l COPY.
B TV T TR 1 5 Copy to

I
Format
Bip

Color

[.N =1l

Conment ::;lﬂllﬂ

Compression

ON

M
File List

10,00 -20.00 U 10, 00
CHT 16:1 CHZ 16:1 Edge CH1 4 [ File Name
20.8 Vsdiv  5.090 Usdiv Auto
OC  Full OC  Full -?.2V CHAPTD
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10.4 Storing Screen Image to the Recording Storage Medium

Setting the output destination

- um . . . .
11. Press the “File List” soft key to display the output destination setting menu.
1999,07/07 10:60:16 DEU“ Normal
Stopped 94 T 50kS/S 2Zn5/iy COPY_
oy E EETIT Topy to
=Mllli
File List,
Path = FDG, Format
Space 1224192 byte
& File Name Size Date Attr BHP
=
[FDO 1 Color
CHAPT000 . TIF 38574 1999.07.07 10:32 R/W ,:,”lﬂl
CHAPTOG4 . BMP 38462 1999-672,07 10:31 R/W ON
CHAPTOG3 . BMP 38462 1999-672,07 10:23 R/W
[ CHAPTOOZ . BMP 38462 1999,07,07 10:22 RsUW
CHAPTOO1 . BHP 38462 19990707 10:00 RA Connent :,lﬂ”ﬂ
CHAPTO . BHP 36462 199907/07 09:59 R
Compression
- File List
[-10.00ks  =20.00 Y | 1woome b
CHI 10:1 CHZ 10:1 Edge CHT # [ File Name
20.0 Usdiv  5.00 Usdiv Auto
B¢ Full D0 Full .z CHAPTS

12. Turn the jog shuttle to select the save destination. The floppy disk inserted in
the built-in drive or external SCSI devices are displayed in brackets [ ].
Directories are displayed in angle brankets < >.

13. Pressing the “SELECT” key displays the contents of the selected recording
medium or the directory.
For details related to setting the output destination, see page 11 - 15.

Selecting the file name

13 H ” H H H
14. Press the “File Name” soft key to display the file name setting menu.
1999,07/07 10:60:16 DE[W( Normal
Stopped 94 T 50kS/S 2Zn5/diy COPY
AT 00T T Fain Tk 55 Copy to
=Mllli
Format
BHP
Color
mlll]
Connent ::l H | |H
File Mame,
Compression
T Auto Nawing A o
File Name CHAPTS, ] |
File List
10.00ms  -20.00 U i wnonms) |
CHI 10:1 CHZ 10:1 Edge CHT # [ File Name
20.0 Usdiv  5.00 Usdiv Auto
OC  Full DC  Full -2.2V CHAPTS

15.  Turn the jog shuttle to move the cursor to “Auto Naming.”

16. Press the “SELECT” key to select “ON” or “OFF.”

17. Turn the jog shuttle to move the cursor to “File Name.”

18. Pressing the “SELECT” key displays a keyboard. Enter the file name using up
to eight characters according to the procedures given on page 4 - 2. If you
turned ON the auto naming function, the first five characters are valid.

Executing the output
19.

Pressing the “COPY” key outputs a hard copy of the screen.
Pressing the “COPY” key aborts the output.
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Chapter 11 Data Saves and Loads the Recording Medium

11.1 Floppy Disks

Floppy Disks that can be Used
The following types of 3.5-inch floppy disk can be used. Floppy disks can be formatted
on this instrument.
2HD : 1.2 MB or 1.44 MB (MS-DOS format)
2DD : 640 KB or 720 KB (MS-DOS format)

Inserting a floppy disk into the drive
Hold the floppy disk with the label facing up, and insert it with the shutter section facing
the drive. Insert the floppy disk until the eject button pops out.

Removing the floppy disk from the drive
Check that the access indicator is not lit, then press the eject button.

Access indicator

Eject button

CAUTION

Removing the floppy disk while the access indicator is lit can damage the drive’s
magnetic head or destroy the data on the disk.

General handling precautions
For general handling precautions, see the instruction that came with the floppy disk.
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11.2 PC Card (Optional)

PC Cards that can be Used
The following types of cards can be used .
Flash ATA Cards (PC Card TYPEII)
Compact Flash (Using the adapter for PC Card TYPEII)
For details, purchase more from your dealer or YOKOGAWA sales offices listed on the
back cover of this manual.

Note

You must use a PC card-compatible PC when using a PC card. Also, the PC cards listed
above may not work properly depending on the type of computer you are using. Please
check compatibility before working with PC cards.

Inserting the PC Card
Insert the PC Card face up into the PC Card slot. The PC Card slot is located on the
back of the instrument.

Removing the PC Card
After confirming that the PC Card is not being accessed, press the PC Card eject button
next to the PC Card slot.

A CAUTION

+ Wait at least 1 second after inserting the card before removing it. Removing the
card too quickly may cause damage to the instrument.

» Removing the PC Card while this instrument access the PC Card can destroy
the data on the disk.
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11.3 Connecting MO Disk Drives or Hard Disks to
the SCSI Port

SCSI Specifications

ltem Specification

Interface standard SCSI (Small Computer System Interface), ANSI X3.131-1986

Connector type 50-pin half pitch (pin type)

Connector pin assignments Unbalanced (single-ended), see below
252324 ---aa- 321 <— Pin No.
50 49 48 e amaaa 28 27 26

Pin No. Signal Pin No. Signal

1to 12 GND 38 TERMPWR

13 NC 39, 40 GND

14 to 25 GND 41 -ATN

26 -DBO 42 GND

27 -DB1 43 -BSY

28 -DB2 44 -ACK

29 -DB3 45 -RST

30 -DB4 46 -MSG

31 -DB5 47 -SEL

32 -DB6 48 -C/D

33 -DB7 49 -REQ

34 -DBP 50 -I/0

3510 37 GND

Items necessary for connection
Cable
Use a commercially sold cable that is 3 m or less in length, that has a ferrite core on
each end of the cable, and that has a characteristic impedance between 90 and 132 Q.

Connection procedure
1. Connect the SCSI cable to the SCSI connector on the rear panel of the
instrument.
2. Turn ON the SCSI device and the instrument (in that order).
If you need to format the medium, follow the procedures given in the next
section 11.4, “Formatting the Recording Medium.”

SCSI devices that can be connected

Most SCSI devices (MO disk drive and hard disk) can be connected to the instrument,
but there are some exceptions.

For details on which devices can be connected, please ask your YOKOGAWA dealer.
For general handling precautions for the connected SCSI device, see the instruction
manual that is provided with the device.

Note

» When connecting multiple SCSI devices in a chain, attach a SCSI terminator to the device at
the other end of the chain.

» Hard disks (including the internal hard disk) that are formatted with the instrument cannot be
read using the NEC PC-9800 Series computers.
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11.4 Formatting the Recording Medium

Function

CAUTION

* Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.
»  When the instrument cannot read a pre-formatted medium, reformat the
formatting the medium. All data will be erased.
. _______________________________________________________________________________________________________|

Formatting a floppy disk
When using a new floppy disk, you must format it first. Select the appropriate format for
the floppy disk from the following choices.
2DD 640K
Formats the 2DD floppy disk to 640 KB/8 sectors.
2DD 720K
Formats the 2DD floppy disk to 720 KB/9 sectors.
2HD 1.2M
Formats the 2HD floppy disk to 1.2 MB/8 sectors.
2HD 1.44M
Formats the 2HD floppy disk to 1.44 MB/18 sectors.

Formatting PC Card (optional)
Use IBM compatible formatting.

Formatting a disk
The formats of media connected via SCSI (option) are as follows.
MO/PD
Semi-IBM format. Handled as removable disk.
Zip/JAZ
Hard disk format. Handled as fixed disk.

Hard disk format
The hard disk format is IBM compatible.

Selecting the format mode
When formatting a medium in an external SCSI device, the following format modes are
available.
Normal
Executes physical format and logical format.
Quick
Executes only the logical format.

Selecting the number of partitions

You can set partitions on the external SCSI device or PC Card (optional), except for
removable disk.

The number of partitions can be selected from the range 1 to 5.

11-4
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11.4 Formatting the Recording Medium

Information about the medium
The following information is listed for the selected medium.
Media Name : Name of the medium
Media Size : Total capacity
Used Space : Used space
Vacant Space : Free space
Partition Size : Number of partitions

Note

Formatting a medium containing data erases the data completely.

The time it takes to format a floppy disk is approximately one and a half minutes.

A floppy disk cannot be formatted if it is write protected.

Never format when the instrument is connected to a PC via a SCSI cable.

Floppy disks having a format other than the ones listed in this section cannot be used.

If an error message appears after the format operation, the floppy disk may be damaged.
Disks formatted to MS-DOS format on a PC can also be used.

The Quick (logical) format only clears (initializes) the directory entry and FAT information. If
you need to check for bad sectors, do a physical format (Normal).

When data are written to an external SCSI device that has bad sectors, access error (604
Media failure) may occur in which case no more data can be written. When you are using a
medium for the first time or if the medium can no longer be read, do a “Normal” format. If you
want to format a disk that you have been using before, do a “Quick” format.

This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.

IM 701410-01E
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11.4 Formatting the Recording Medium

Operating Procedure

1. Press the “FILE” key.
2.
dialog box.
M
mll
=11
=III
o =]II1]
=Ml
|| (1

Press the “Utility” soft key to display the utility setting menu and the file list

1999/67/07 10:00:16 [——————————« Mormal
Stopped 94 T S0kS/s  Zmsa[ Utility_ ]
CHT B0.0 U T Mairr ik o> Function [
! Delete
File List,
Path = FDO
Space 1337344 bUis Set/Reset :,l H | Hl
= File Name, Size Date Attr____|
ry
[Fpo 1
CHAPTOOG . BMP 38462 1999,67,07 11:14 R-W All Reset
CHAPTOO1.TIF 38574 1999,67,67 11:13 R-UW .
CHAPTOOO .TIF 38574 1999-67,07 11:12 R-UW
e+
e
Filter
" "
10, 00ms:  ~20,00 ¥ | 10 00n, L
CH1 16:1 CHZ 16:1 Edge CH1
20.0 Usdiv  5.00 VUrdiv Auto Delete Exec
oc  Full oc  Full -7.2v

Selecting the medium to be formatted

3.
4.

(“Net Drive” cannot be formatted.)

Turn the jog shuttle to select the medium to be formatted.

Press the “Function” soft key to display the file function menu.
Press the “Format” soft key to display a list of media in the file list dialog box.

If no external SCSI devices are detected and only the floppy disk is inserted in
the drive, only “FDO0” is displayed.

1999,07,07 10:00:16 ===,  Normal
i1ty 9__Utility Stopped 94 T seks/s  zns Dtitity_ ]
Function || CAI R T TE T Tanction—1
g L B 1]
Ielete | Format
File List,
File Nane Size Space, e
Set Reset :Hlﬂ” copy :lﬂ”ﬂ | | meaia mro :lﬂlﬂl
= FDO 1457664 1220608
| all Reset :lﬂ”ﬂ Renane ::”lﬂl .:,”lﬂl
0 E
Property -Z:H | | | | Make Dir -::H | H |H Fornat :,l H | |H
Filter
= | e (I |
*SET o &
| attr :,lﬂ”ﬂ I ttr I :,”lﬂl ‘ M
i k10, 00k =20.00 U | 10, 00;
5 CHT 10:1 CHZ 101 Tdge CHL 4]
Delete Exec :,lH”H Delete Exec ::”lﬂl 20.6 Usdiv  5.00 Usdiu Auto
OC  Full OC  Full -2.2V
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11.4 Formatting the Recording Medium

Selecting the FD format

6. Press the “Format” soft key to display the format menu.

7. Turn the jog shuttle to select a format from “2DD 640K” to “2HD 1.44M.”

Go to step 9.

Function

Fornat

utitity ]

"
Media Info

Fornat

1999,/02/07 10:00:16 [P+ Normal
Stopped 94 H SekS,s  zms[ Dtitity_ ]
AT B EETTITESY H B Function
| Fornat Hlﬂlﬂ
File List,
File Name Size Space. [
=] Media Info (:,lﬂllﬂ

= FDo 1457664 1220608 [

Fornat, 1
G @ FD Format []]
ZHD 1440 m
= IIIIIIIIII
0. 0ms 2000 v [ 0.0
CHI 16:1 CHZ 16:1 Edge CH1
20.0 Usdiv  5.06 Usdiv Auto Exec —
nc  Full OC  Full 7.z

Selecting the format type for the SCSI device/PC Card (optional)
6. Press the “Format” soft key to display the format menu.

Selecting the number of partitions
7. Turn the jog shuttle to select a value from “1” to “5.”

Selecting the format type

8.  Press the “Format Type” soft key to select “Normal” or “Quick.”

Function

Fornat

utitity ]

"
Media Info

Fornat

1999/67/07 10:00:16 [=——=—=——o——x——x MNorml
Stopped 94 H 50kSss 2 Utility__]]
CHT B T Fairi Tk 55 E T Function ||
| Fornat Hlﬂlﬂ
File List,
File Name Size Space. [
/ = | redia mro (:,lﬂllﬂ
= FDo 1457664 1220608
sce 2146009088 2012315648
FOrmat, 1
G '@ Partition |[]
1 |I=ll[l[||
Format Type ||
e Normal] Quick
= IIIIIIIIII
10,0005 2000y [ 0.0
CHI 16:1 CHZ 16:1 Edge CHI 4

20.0 Usdiv  5.00 Usdiv

nc  Full

OC  Full

Auto
7.z

Format Exec

(L]
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11.4 Formatting the Recording Medium

Executing/Canceling the format operation (OK/Cancel)

9.  Pressing the “Exec” soft key displays the alert dialog box.

10. Turn the jog shuttle to select “OK” or “Cancel.”

11. Select “OK” and press the “SELECT” key to start the format operation.
Selecting “Cancel” and pressing the “SELECT” key cancels the format

operation.
19990207 10:00:16 [I——=—=———iv _NOrmal
Stopped 94 3 50kS/s  2msg___Utilitu__]]
[EAT A At ik 55 Function []
! Fornat
File List
File Hanme. Size Space ]
[a] Hedia Info :Hlﬂ”
= Foo 1457664 1220608
CF '@ FD Format
2HD 1.441 m
3
-
L. 00ns:  -20,00 Y | 10.0
CH1 16:1 CHZ 16:1 Edge CH1
20.0 VUsdiv  5.00 Usdiv Auto Exec -
DC  Full DC Full 2.2V

Viewing the media information

Follow steps 1 — 5 on page 11 — 6 to Select a media.
6. Press the “Media Info” soft key to display information about the medium that was

selected in step 5.

1999,07,/07 19:08:39 [————=———un« Normal
Stopped 2 q OMS/s  Zmsilf Utility. []
[EHT B0V << Main:100k >> ‘ Function [
Media Info, Format
File Name, Media Name : FDO 1
Media Size : 1457664 byte Media Info :Hlﬂll
R Foo Used Space : 633344 byte e
Vacant Space : 824320 bute
Partition Size : @
A
Format .:,l | | H |
Ml N
|-Lo000. tiss 20,00 u | 12000, 0 -m
CH1 16:1 CHZ 16:1 Edge CH1
20.0 Vsdiv  5.00 Vdiv Auto
DC  Full DC Full 2.2V
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11.5 Changing the SCSI ID Number

Function
The SCSI ID number is used to distinguish between the various devices connected to
the SCSI chain. Make sure not to use duplicate ID numbers on any of the connected
devices.

Range of SCSI ID numbers
Select this instrument’s ID (Own ID) from the range 0 to 7. The default ID is 7.

Note

+ Assign numbers that are different from the ID numbers of the external SCSI devices attached
to the instrument.

+ When changing the SCSI ID number, make sure to press the “Initialize SCSI” soft key.

« The SCSI ID numbers of external SCSI devices are automatically detected at power up.

« If an ID number is changed, make sure to execute “Initialize SCSI” in order to detect the new
ID number.

Operating Procedure

Press the “MISC” key.

Pressing the “SCSI ID” soft key displays the SCSI number setting menu.
Press the “Own ID” soft key.

Turn the jog shuttle to select a value from “0” to “7.”

Press the “Initialize SCSI” soft key. The ID number is changed to the new
number.

An icon blinks at the upper right of the screen while the change is being made.
When the change is complete, the icon disappears.

ok, 0bd -~

E

1999-07,67 10:00:16 ||
94
D

0tk Normal
HISC, Stopped
CHT H

50kS/s  2nsu[__SCST 11
- @ Oun 10
catibration .:,H | H | |

%

wnipsy Buipiossy ay) speo pue saAes ejeq E

?

Conmunication ::H | H | H

[
e

Graphic Color r:,Hlﬂll e e —

1

=

[
Systen Config

Overviey

L 0ons =20.00 U

B H H H H H H oo
CH1 10:1 CHZ 10:1 Edge CH1 £

20.0 Usdiv  5.00 Usdiuv Auto Initialize
DC  Full DC  Full -2.zv SCSI

Next
1,2

I
IEH
I
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11.6 Saving/Loading Waveform Data

Function

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

Selecting the data type, file extension, data size

Binary

» The sampled data in the acquisition memory are saved in binary format.

» The data that are saved can be loaded to display the waveform and compute
numerical data.

» A header file is automatically created. The header file is used when analyzing the
waveform on a PC. The header file cannot be opened using this instrument. For the
header file format, see Appendix 3, “ASCII Header File Format.”

» The file extension is “WVF.” The file extension of the header file is “.HDR.”

« When saving waveform data in binary format, a header file is automatically created
with the extension “.HDR.” When the DL7200 is used to copy, delete, change
filenames, or change file ownership of waveform data files (files with the extension,
“WVF”), the header files are automatically updated to reflect the changes. Do not
delete the header file only or the waveform data file only as this may cause a system
malfunction.

ASCII

» The sampled data in the acquisition memory are saved in ASCII format. The data can
be used to analyze the waveform on a PC.

« Data in this format cannot be loaded on this instrument.

» The file extension is “.CSV.”

Float

» The sampled data in the acquisition memory are saved in 32-bit floating point format.
The data can be used to analyze the waveform on a PC.

» Data in this format cannot be loaded on this instrument.

» The file extension is “.FLD.”

Data size
The following list shows the data size when the record length is set to 100 kword,
waveform data of CH1 to CH4 are saved, and MATH1 and MATH2 are turned OFF

Data Type Extension Data Size (Bytes)

Binary WVF Approx. 800 K ((100 kWord + 32) x 4 channels x number of
history waveform x 2)
.HDR Approx. 2 K (approx. 3 K if Math1 and Math2 are ON.)
ASCII .CSV Approx. 6 M (depends on the input signal condition.)
It takes more than 10 minutes to save the file.
Float .FLD Approx. 1.6 M ((100 kWord + 32) x 4 channels x number of
history waveform x 4)
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11.6 Saving/Loading Waveform Data

Selecting the waveform to be saved

* You can save all waveforms or the specified waveforms from CH1 to CH4, Math1,
Math2, Pod A, and Pod B.

» The vertical and horizontal axes and trigger settings of the waveform being saved are
also saved.

» For waveforms that are loaded using the history memory function, you can select
whether to save all of the history data or just the current displayed waveform on the
screen.

* You can also save only the search results of the data in the history memory.

For details regarding data search of the history memory, see sections 7.8 to 7.9.

» For snap shot waveforms, see section 11.8, “Saving the Snap Shot Waveforms.”

Selecting the range of the waveform to be saved
Select the range (region) of the waveform from the following list of choices. Only the
data that have been saved by selecting “Binary” in the earlier section “Selecting the data
type, file extension, data size” can be loaded in this instrument.
* Main
The range of the normal (Main) waveform. lt is the range defined by the displayed
record length (range displayed on the screen).
-
The range of zoom waveform Z1.
.- Z2
The range of zoom waveform Z2.
e Z1&22
The range of zoom waveform Z1 & Z2.

Data compression

* You can select whether or not to P-P compress the waveform data before saving.
» Data that are saved using P-P compression cannot be loaded.

» Power spectrum computation data cannot use P-P compression.

Selecting the medium and directory
The recording media that can be used to save and load waveform data are displayed in
the File List dialog box.

Display example of recording media

“FDO” : Floppy disk

“SC5” : SCSI device with an ID number of 5

“SC5_17: Partition 1 of the SCSI device with an ID number of 5
“CA0” : PC Card

“CA0_1": Partition 1 of PC Card

File name and comments

* You must specify a file name. Comments can be omitted.

* You cannot save to a file name that is already in use in the same directory (no
overwriting).

Number and types of characters that can be used

Item Number of characters Characters that can be used
File name 1 to 8 chars. 0t0 9, Ato Z, %, _, () (parenthesis), -(minus sign)
Comment 0 to 25 chars. All characters (including spaces),

IM 701410-01E

11-11

wnipsy Buipiossy ay) speo pue saAes ejeq E



11.6 Saving/Loading Waveform Data

Auto naming function

When “Auto Naming” is turned ON, files with three digit numbers from 000 to 999 are
automatically created. Specify the common name (maximum of five characters, specify
at the Filename item) that is placed before the three digit number.

Specifying the files to display in the File List dialog box
You can specify the type of files to display.
« “WVF, “*.CSV,” or “*.FLD”
Displays only the files that have the same file format as the file being saved.

o **

Displays all files on the medium.

Properties
Lists the file name extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

Unload

If the loaded waveform is being displayed, newly acquired waveform is not displayed
even if the data acquisition is started. In order to display the newly acquired waveforms,
loaded data must be unloaded from the appropriate channels.

Note

* You cannot save or load while the data acquisition is in progress.

+ If you change the file extension on a PC, for an example, you will not be able to load that file.

» A maximum of 36 characters can be displayed in “Path.”

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

AUX, CON, PRN, NUL, CLOCK

»  When using the GP-IB or serial interface (RS-232) commands to enter a file name, the
following symbols that do not exist on the keyboard of this instrument can be used.
'#$°-r@~{}

» The waveform data loaded from a file overwrites the data in the acquisition memory. Once
the memory is overwritten, the old data cannot be recovered. It is recommended that the
current waveform data be saved before loading data from a file.

» Loaded waveforms are cleared only if “Unload,” “Initialize,” or “Auto Setup” is executed or the
data acquisition conditions are changed.

»  When the total number of files and directories in one directory exceeds 2400, the file list will
no longer be displayed.

+ This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.
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11.6 Saving/Loading Waveform Data

Data format when storing multiple records
When multiple records are stored (history memory, for example), the following data
format is used.

ASCII format: CR+LF is inserted between records.

<Header>
Measured data 1-1 of CH1, Measured data 1-1 of CH2, Measured data 1-1 of CH3, ¢ e e o, [ CR+LF]

Measured data 1-2 of CH1, Measured data 1-2 of CH2, Measured data 1-2 of CH3, e e e e, [ CR+LF] Record 1

Measured data 1-m of CH1, Measured data 1-m of CH2, Measured data 1-m of CH3, e e e o[ CR+LF]

[ CR+LF]

Measured data 2-1 of CH1, Measured data 2-1 of CH2, Measured data 2-1 of CH3, ¢ ¢ e, [ CR+LF

Measured data 2-2 of CH1, Measured data 2-2 of CH2, Measured data 2-2 of CH3, e e e+ [ CR+LF] Record 2

Measured data 2-n of CH1, Measured data 2-n of CH1, Measured data 2-n of CH1,eeee [ CR+LF
[ CR+LF]

Float format: Stored in blocks of channels.

Measured data of record 1 of CH1
Measured data of record 2of CH1

Measured data of record N of CH1
Measured data of record 1 of CH2
Measured data of record 2 of CH2

Measured data of record N of CH2

Operating Procedure
1. Press the FILE key.
2. Press the “File ltem” soft key to display the file time setting menu.
3.  Press the soft key corresponding to “Waveform.”

=——jnoox MNormal

FILE, i FILE SMS/S  ZMSAdi FILE
File Item <y File Tten
== (= =i
Setup Waveforn

)

) || - \/
=il swap LN =Mllll

Save :,H | H | | Heasure :,l H | | H Save

Load
[

Load Inage

Unload Unload

10000. 0
Edge CHI £ [
Auto Utility
2.2V

Utility Utility
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11.6 Saving/Loading Waveform Data

Saving the waveform data
* Selecting the data type
4.  Pressing the “Data Type” soft key displays the data type menu.
5.  Press the one of the soft keys corresponding to “Binary,” “ASCII,” or “Float” to
select the data type.
Data saved in “Binary” are only the data that can be loaded as described later in
this chapter.

=—nox Normal
SMS/s  ZnsAli FILE

FILE i FILE
File Ttem

File Tten | File Tten 00k 22

R | 1] 05 % NS
/‘\ : Data Type
s || (AN |
H Binary
et Wl i N

: v
Float ,:,”lﬂl ..... IRV SO Save

: [
: Load
SR

Unload

A

Waveforn

Tata Tupe

Binary

Save

Load Load

Unload Unload

10000, 0
Edge CHL F
auto Utility
-2.2v

]

=

Utility Utility

¢ Selecting the waveform to be saved.
6. Pressing the “Save” soft key displays the save setting menu.
7.  Pressing the “Trace” soft key displays the waveform menu.
8.  Press the soft key corresponding to the channel you wish to save.
Pressing the soft key corresponding to “Next” displays the selections on the next

page.

1999,072,07 14:39:23 [FF—————=——ox NOrmal
Stopped 4 B
U A T T Taini 100K 5%

FILE,
File Item

SMS/s  2msqlf Save

File List =

Waveforn

[ File name [|

[ ST CHAPTS
Trace
N a1l

Range

Data Type

H%

Binary

1

save
Hain

SN History
a1l
P-P Conp I

e : B ON
|-L0000. giss ~20.00 v : 10000, 0
CH1 106:1 CHZ 16:1 Edge CH1
20.0 Usdiv  5.00 Vsdiv Auto Save Exec
OC  Full DC  Full 2.2V (Binary)

* Selecting the range of the waveform to be saved

9.  Press the “Range” soft key to display the save range selection menu.

10. Press one of the “Main” to “Z1 & Z2” soft keys to select the range of waveforms
to be saved.
Data saved by specifying “Main” are only the data that can be loaded as
described later in this chapter.
After searching data in the history memory, selecting “All” stores only the
waveforms that are found.

11.  Press the “History” soft key to select whether to save all the data in the history
memory (All) or only the currently displayed waveform (One).

Load

Unload

Utility
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11.6 Saving/Loading Waveform Data

Compressing the data and saving

12.

Press the “P-P Comp” soft key to select “ON” (compress and save) or “OFF” (do
not compress and save).

Compressed data cannot be loaded.

If “P-P Comp” is turned ON when saving waveform data, only the maximum and
minimum values of the multiple data points existing at the same time position
are saved. In this way, the file size can be reduced.

Selecting the destination medium/directory

«; oy : NPT .
13. Press the “File List” soft key to display the file list dialog box.
14. Turn the jog shuttle to select the save destination medium (displayed with
parentheses).
« » . .
15. Press the “SELECT” key to confirm the selection.
1999,07,07 14:39:23 [E=————————uoc Normal
FILE, Jave, [ Stopped 4 T 5HS/s  Zmsal Save
File Tten K] [CHT 80.0V << MainF 100k >>
=lllli rue s || [l =lllli
Waveforn |
| 1 File List, 1
Tata Type W File fane Path - 100, [ File Mane [|
=llllI =Mllli T mll
Binary CHAPTS - File Nane Size, Tate, (55 CHAPTS
=
Trace [FDe 1
.:,lH”H 1| capTera. TiF 30574 1999.07,07 14:47 R :lﬂllﬂ
ALl CHAPTO13. TIF 38574 1999,07,07 14:46 RA)
CHAPTO12. TIF 38504 1999,07,07 14:45 RAl
Range [= CHAPTO11.TIF 38574 1999/07,07 14:40 RAJ [
Save .:,Hlﬂll || cHapTO10 TIF 38574 19990707 14:39 RA . Property :,”lﬂl
Hain CHAPTOO9 . TIF 38574 1999,07,07 14:39 R
| cHapTeos.TIF 38574 1999,07,07 11:35 RA)
Tistory CHAPTO07 . TIF 38574 1999,02,07 11:3¢ RAl Filter
Load :lﬂllﬂ CHAPTO06 . TIF 38574 1999/07-07 11:29 RAl
All X CHAPTOOS5 . TIF 38574 1999/07,07 11:28 RAJ =, WUF E
L] g CHAPTOO4 . TIF 38574 1999,07,67 11:19 R 3
[Conpression | CHAPTO03 . TIF 38574 1999/07,07 11:18 RA)
Unload [w]
o |
10000, i -20.00 v I 10090.0
CH1 1e:1 CHZ 16:1 Edge CH1 £
Utility :lﬂllﬂ save Exec — 20.0 Usdiv  5.00 Usdiy Auto Save Exec
(Binary) C Full  DC  Full 220 (Binary)

Selecting the destination directory
(Use this only when there are directories on the medium.)

16.
17.

Turn the jog shuttle to select the save destination directory (displayed with < >).
Press the “SELECT” key to confirm the selection.

The “Path=___ " box on the top left corner of the File List dialog box displays the
selected medium/directory.

Selecting <..> moves to a higher level directory.

Setting the file name/comment

: “«pE ” : : :
18. Pressing the “File Name” soft key displays the file name setting menu.
19990767 14:39:23 |——————oox Nornal
Stopped 4 g SHS/s  Zmsgl Save
G S0V & Falns 100K 55 1
File List .:,”lﬂl
[ File Hane [|
File Mame & Conment, .:,Hlﬂll
CHAPTS
AUto Naming OFF pH| ] Trace
File Nane att
Comment ] Range
. fain
History
‘ Conpression ||
| :
-10000, Diis ~20.00 ¥ | 10000, 0
CHT 10:1 CHZ 10:1 Edge CHL £
20.0 Uiy 5.00 Uiy auto Save Exec
DC  Full IC  Full 2.2V (Binary)

19.
20.
21.
22.

Turn the jog shuttle to select “Auto Naming.”
Press the “SELECT” key to select “ON” or “OFF.”
Turn the jog shuttle to select “File Name.”

Press the “SELECT” key to display a keyboard.

IM 701410-01E
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11.6 Saving/Loading Waveform Data

23. Enter the file name according to the procedures given in page 4 - 2.
24. Turn the jog shuttle to select “Comment.”

25. Press the “SELECT” key to display a keyboard.

26. Enter the file comment according to the procedures given in page 4 - 2.
27. Press the ESC key to close the file name setting dialog box.

e Saving the file
28. Press the “Save Exec” soft key to save the file to the directory indicated in
“Path=___.” The name of the “Save Exec” soft key changes to “Abort.”

1999,0767 14:39:23 HED‘“M Normal
Stopped 4 3 5HS/s
Gy A T Hatnr 100K 5%

2ns4] Save,

"
File List

[ File Hame [|

CHAPTS

Trace

all

Range

Main

History

All

Compression ||
|-Lo000. visz =20.00 v 10000,

oo
CH1 10:1 CHZ 10:1 Edge CH1 £

20.0 Usdiv 5.00 Usdiv Auto Save Exec

OC  Full DC  Full -2.2V (Binary)

¢ Canceling the saving operation
29. Press the “Abort” soft key to cancel the save operation. The name of the “Abort”
soft key changes to “Save Exec.”

¢ Specifying the file to be displayed in the File List dialog box and viewing its

properties
30. Inthe File List dialog box, press the “Filter” soft key to select “*.extension” or

31. Inthe File List dialog box, turn the jog shuttle to select the desired file.

32. Press the “Property” soft key to display the properties of the selected file.
33. Press the “ESC” key to close the window displaying the properties.

1999,02,07 14:39:23 |[————————on Normal
Stopped 4 7 SMS/s  emsu[___save
it A I IO 5
| IIIIIIIIII
File List, |
Path = FDO, M File Name |]
Space 631408 byte :,H | H ||
o File Nane Size, Date, Ater, CHAPTS
=
[FDO 1
CHAPTO14 . TIF 38574 1999,07.07 14:47 Rl :lﬂllﬂ
CHAPTO13 . TIF 38574 1999,07,07 14:d6 RAl
CHAPTO12 . TIF 38524 1999/07,07 14:45 RAI
m| cwapTe11.TIF 38574 1999,07,07 14:48 RAl (]
CHAPTO10 . TIF 38524 1999/07.07 14:33 RAl Property :,”lﬂl
CHAPT009 . TIF 38574 1999,07,07 14:39 RA)
| cHpeos. TIF 38574 1999,07,07 11:35 RAl
CHAPT007 . TIF 38574 1999,07,07 11:34 RAl Filter
CHAPTO06 . TIF 38524 1999,07,07 11:29 RA
Es CHAPTOOS . TIF 385724 1999,07,07 11:28 RAl WP F
CHAPTO04 . TIF 38524 1999,07.07 11:19 RAl
CHAPT0O3 . TIF 38574 1999,07,07 11:18 RA)
v
|
| 10000, i =20.00 v I 19000.0
CHT 10:1  CHZ 1671 Edge CH1 |
20.0 U/div  5.00 Uiy auto Save Exec
OC Full DC Full 2.2V (Binary)
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11.6 Saving/Loading Waveform Data

Loading the waveform data
Set the data type to “Binary.” For the procedures, see steps 4 and 5 in the section
“Saving the Waveform Data” on page 11 - 14.

6. Pressing the “Load” soft key displays the load setting menu and the file list
dialog box.

19990707 14:39:23 |[————————uoo« Normal
FILE Stopped 4 T SMS/s  emsa[__Toad
File Ttem CHL B0 W < MainF 100k v
| _ 1]
Fath - TT0,

Space 245248 bUte .:,H | H ||
[ File Hane STee, Tate, AT,

Waveforn

File List

Data Type

Binary

[FDe 1
CHAPTO00 . HIR 2924 1999,07,67 13:19 RAI |H||H
CHAPTO0O.UUF 1208849 1999,02.07 13:19 RAl

"
Save Property :,l | | H |

Filter

=, WUF E

Load

unload d

10000, iss =20.00 U | 10000, 0
CH1 1e:1 CHZ 16:1 Edge CH1 £

20.0 Usdiv  5.00 Usdiv Auto Load Exec

IC  Full IC  Full 2.2V (Binary)

¢ Selecting the source medium/directory
7. Select the directory according to steps 13 to 17 on page 11 - 15.

H
Utility

¢ Selecting the file to be loaded
8.  Turn the jog shuttle to select a file.

¢ Loading the file
9.  Press the “Load Exec” soft key to load the file from the directory indicated in
“Path=___.” The name of the “Load Exec” soft key changes to “Abort.”

e Canceling the loading operation
10. Press the “Abort” soft key to cancel the loading operation. The name of the
“Abort” soft key changes to “Load Exec.”

¢ Specifying the file to be displayed in the File List dialog box, viewing the
properties
The procedures are the same as steps 30 and 31 on page 11 - 16.

Unloading waveforms

6.  Continuing from step 5 in “Saving the waveform data,” press the “Unload” soft
key to display the Unload menu.

7.  Pressing the “Trace” soft key displays a menu used to select the channels to be
unloaded.

8.  Press the soft key corresponding to the desired channel to select the channel. If
“All” is selected, all channels are unloaded.

9.  Press the “Unload Exec” soft key to display a confirming message.

10. Select “OK” using the jog shuttle and press the “SELECT” key to execute the
unload operation. The display does not change. However, when data
acquisition is started, the waveform is updated.
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11.7 Saving/Loading Setup Data

Function

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

Setup data that are saved

The setup data of each key existing at the time of the saving operation are saved.
However, date and time, communication parameters, and SCSI ID numbers are not
saved.

Number of bytes necessary in saving the setup data
Approx. 13 Kbytes

Selecting the medium and directory
The recording media that can be used to save and load waveform data are displayed in
the File List dialog box.
¢ Display example of recording media
“FDO” : Floppy disk
“SC5” : SCSl device with an ID number of 5
“SC5_1” : Partition 1 of the SCSI device with an ID number of 5
“CA0” : PCCard
“CA0_1" : Partition 1 of the PC Card

File name and comments
You must specify a file name. Comments can be omitted.
You cannot save to a file name that is already in use in the same directory (no
overwriting).
Number and types of characters that can be used

Item Number of chars. Characters that can be used

File name 1 to 8 chars. 0t09,Ato Z, %, _, () (parenthesis), -(minus sign)
Comment 0 to 25 chars. All characters (including spaces),

Notes when saving setup data

You cannot save while the data acquisition is in progress. Press the START/STOP
key to stop the acquisition.

The maximum number of files that can saved to one directory is 1000.

File name extension
The File name extension “.set” is automatically appended to the file.

Auto naming function

When “Auto Naming” is turned ON, files with three digit numbers from 000 to 999 are
automatically created. Specify the common name (maximum of five characters, specify
at the Filename item) that is placed before the three digit number.
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11.7 Saving/Loading Setup Data

Specifying the files to display in the File List dialog box
You can specify the type of files to display.
« *.SET

Displays only the setup data files.

o K**

Displays all files on the medium.

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

Note

* You cannot save or load while the data acquisition is in progress.

+ If you change the file extension on a PC, for an example, you will not be able to load that file.

» A maximum of 36 characters can be displayed in “Path.”

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

AUX, CON, PRN, NUL, CLOCK

»  When using the GP-IB or serial interface (RS-232) commands to enter a file name, the
following symbols that do not exist on the keyboard of this instrument can be used.
#$-r@~{}

» When the setup parameters are loaded from a file, the setup parameters of each key are
overwritten with the loaded settings and cannot be set back to their previous settings. It is
recommended that the current setup parameters be saved before loading setup parameters
from afile.

» The date and time, communication parameters and SCSI ID numbers are not saved.
Therefore, when setup parameters are loaded from a file, these parameters do not change.

»  When the total number of files and directories in one directory exceeds 2400, the file list will
no longer be displayed.

« This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.

Operating Procedure

FILE,

1. Press the FILE key.
2. Press the “File ltem” soft key to display the file item setting menu.
3.  Press the soft key corresponding to “Setup.”

19990707 20:53:29 [=——————un Normal
[ FILE___] Stopped 6 B 5MS/S  2msl FILE,

Data Type

File Tten

Waveforn

Binary

4 |
[T B0.0 ¥ < Main: 100k > File Ttem
=LY {f o= g 11 =111
USSP, SYETOUURURURS FORUPRNS PSRN FRPP” oo, VYL USRI ST PRI setup

w11 R e (WA G

|| s =MlllI

Save

Load

unload

Utility

A | e [ (=M
SR NS

== (1=l

Load

| 10000, giss =20.08 u 10000, 0
i CHI 10:1 CHZ 10:1 Edge CH1 £ [
:lﬂlﬂl Utility 20.0 Usdiv  5.00 Usdiu auto Utility
DC  Full DC Full 2.2y
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11.7 Saving/Loading Setup Data

Selecting the setup data
* Selecting the destination medium

« » . .
4.  Press the “Save” soft key to display the save setting menu.
1999,07,67 14:39:23 ===« Normal
FILE__] Save, Stopped 4 T SMS/s  Znspf Saue,
File Ttem CHT B0.0 U TC Mairz 100K 5
:lﬂlﬂl File List .:,Hlﬂll :,lﬂ”ﬂ
Setup |
| File List, |
@ Tite nane || Fath = 110, [ Tite Mame
.:,”lﬂl :lﬂllﬂ Space 89600 byte :lﬂlﬂl
L7100 & [—_Tite Nane Size Tate I CHAPTS
N
IFhe 1
:Hlﬂlﬂ — CHAPTOO3 . TIF 38574 19990767 14:59 RAl ,:,”lﬂl
CHAPTODZ TIF 36574 199900767 14:53 Rl
CHAPTOD1 TIF 36574 1999.07,07 14:52 Rl
] ™| cHapTese TIF 36574 1999.07-07 14:50 R
save :,”lﬂl :Hlﬂll CHAPTO0O .HDR 2924 1399,07,67 13:19 R Property .:,lH”H
CHAPTOOO WUF 1208849 19996707 13:19 RAl
s
TiTter
ElIE -
3 »SET  F
10000, tus ~20.10 | Lo000.5
CHL 16:1  CHZ 1071 Tdge CHL
Utility :’Hlﬂlﬂ Save Exec 20.0 Usdiv  5.00 Usdiv Auto Save Exec
(setup) oc Full  DC  Full 7y (Setup)

o

7.

Press the “File List” soft key to display the file list dialog box.

Turn the jog shuttle to select the save destination medium (displayed with

parentheses).
Press the “SELECT” key to confirm the selection.

¢ Selecting the destination directory

(Use this only when there are directories on the medium.)
Turn the jog shuttle to select the save destination directory (displayed with < >).
Press the “SELECT” key to confirm the selection.
The “Path=___ " box on the top left corner of the File List dialog box displays the
selected medium/directory.
Selecting <..> moves to a higher level directory.

8.
9.

¢ Setting the file name/comment

10. Press the “File Name” soft key to display the file name setting menu.
1999,0767 14:39:23 I=——— Normal
stopped 4 T.mk - S5MS/s  ZnmsAl] Save,
File List : |
Path = FDO, 4 File Name
Space 69600 byte :,H | H ||
e File Mame Size Date Attr CHAPTS
[Fo® 1 N
CHAPTOO3 . TIF 38574  1999,07.07 14:59 Rl :lﬂllﬂ
CHAPTOOZ . TIF 38574 1999.07,07 14:53 R
| CHAPTOO1.TIF 38524 1999/07,07 14:52 R
E CHAPTOO00 . TIF 38574 1999/07,07 14:50 R-U
CHAPTO0O DR 2924 1999,07,07 13:19 RAI Property :,”lﬂl
I CHAPTOO00 . WUF 1208849 1999-07-07 13:19 R
Filter
—
cHE T G ToTT Edge ]cmujr
20.0 Usdiv 5.00 UAdiv Auto Save Exec
OC  Full OC  Full 2.2V | (Setup) |
11.  Turn the jog shuttle to select “Auto Naming.”
12. Press the “SELECT” key to select “ON” or “OFF.”
13. Turn the jog shuttle to select “File Name.”
14. Press the “SELECT” key to display a keyboard.
15.  Enter the file name according to the procedures given in page 4 - 2.
16. Turn the jog shuttle to select “Comment.”
17. Press the “SELECT” key to display a keyboard.
18. Enter the file comment according to the procedures given in page 4 - 2.
19. Press the ESC key to close the file name setting dialog box.
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11.7 Saving/Loading Setup Data

e Saving the file
20. Press the “Save Exec” soft key to save the file to the directory indicated in
“Path=___.” The name of the “Save Exec” soft key changes to “Abort.”

e Canceling the saving operation
21. Press the “Abort” soft key to cancel the save operation. The name of the “Abort”
soft key changes to “Save Exec.”

* Specifying the file to be displayed in the File List dialog box, and viewing its
properties
22. Inthe File List dialog box, press the “Filter” soft key to select “*.SET” or “*.*.”
23. Inthe File List dialog box, turn the jog shuttle to select the desired file.
24. Pressing the “Property” soft key displays information regarding the selected file.
25. Pressing the “ESC” key closes the window displaying the information.

Loading the setup data
Display the menu used to save/load setup data according to steps 1 to 3.
4.  Press the “Load” soft key to display the load setting menu and the file list dialog

Utility

box.
1999,07/07 14:39:23 |E=——oo—————ioo« Normal
FILE, Stopped 4 T OHSss  Zmsaf Load, 1
T Tile Tten | THT ) < Wain: 100F 55 H
| Il
File List
.[Path = FIg
:lﬂllﬂ [—Space 1205760 bute :lﬂllﬂ
R File Nane Size, Date, Attr
IFI0 1
(:]lﬂlﬂl CHAPT000 . SET 8485 1999,07,07 15:06 R/
| craprees.TiF 7854 1999,07,07 15:02 Rl
CHAPTO0S . TIF 38574 1999,07,07 15:01 R
™| cHaproea.TIF 38574 1999,07,07 14:59 R N
Save (:,Hlﬂll CHAPTO3 . TIF 38574 19990707 14:59 R Property ::,llﬂlﬂ
CHAPTOOZ . TIF 38574 199907,67 14:53 R
¥l coapree1 . Tir 38574 1999/07,67 14:52 R
CHAPTO0® . TIF 38574 1999,07,67 14:50 R ..~ Fitter
Load
E ~SET  F
m -

: 1h000. 0
CHI 1 CHZ 16:1 Edge CH1
20.0 Usdiv  5.06 Usdiv Auto Load Exec
OC  Full OC  Full 2.z (Setup)

¢ Selecting the source medium/directory
5.  Select the directory according to steps 13 to 17 on page 11 - 15.

¢ Selecting the file to be loaded
6.  Turn the jog shuttle to select a file.

¢ Loading the file
7.  Press the “Load Exec” soft key to load the file from the directory indicated in
“Path=___.” The name of the “Load Exec” soft key changes to “Abort.”

¢ Canceling the loading operation
8.  Press the “Abort” soft key to cancel the loading operation. The name of the
“Abort” soft key changes to “Load Exec.”

¢ Specifying the file to be displayed in the File List dialog box, viewing the
properties
The procedures are the same as steps 21 to 24 on this page.
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11.8 Saving Snap Shot Waveforms

Function

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

You can take snap shots of the waveform and save the image to the file. You can also
load the snap shot waveform.

Data size

Approx. 40 K Bytes

File name extension

The file name extension is “.SNP.”

The selection of the medium and directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List dialog box, and properties are the
same as those for saving/loading normal waveform data. For explanation and
procedures, see section 11.6, “Saving/Loading Waveform Data.”

Clearing the waveform
The loaded snap shot waveform is cleared when unload, initialize, or auto setup is
performed.

Note

This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.

Operating Procedure

1. Press the FILE key.
2. Pressing the “File Item” soft key displays the file item setting menu.
3.  Press the soft key corresponding to “Snap.”

FILE
File Ttem

Setup

FILE

uaveforn

Snap

w  Normal
SHS/S  Znsdli

FILE

File Item

Snap

Save

Load

Utility

Measure

Inage

Utility

Save

Load

Unload

: 10000, 0
Edge CH1
Auto

-2.2v

Utility
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11.8 Saving Snap Shot Waveforms

Saving snap shot waveforms

Selecting the destination medium/directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Setting the file name/comment
The procedures are the same as steps 18 to 27 in section 11.6, “Saving/Loading
Waveform Data.”

Saving the file
4.  Press the “Save Exec” soft key to save the file to the directory indicated in
“Path=___.” The name of the “Save Exec” soft key changes to “Abort.”

Canceling the saving operation
5.  Press the “Abort” soft key to cancel the saving operation. The name of the
“Abort” soft key changes to “Save Exec.”

Specifying the file to be displayed in the File List dialog box, viewing the

properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading

Waveform Data.”

Loading shap shot waveforms
Follow steps 1 - 3 on page 11 - 22 to select snapshot data waveforms.
4.  Pressing the “Load” soft key displays the load setting menu and the file list

LOTTCRTLOTHEE ¢ ET 0 FPaog OO W VT T CLEEEETTITT | 1 102504 AL UBUL LS LS L WLLL Ly Rk
FILE Save Stopped 49 ] 50kS/s  ZnsAl Save
— e T ot Y  TRITR Y
SR (I Il
Snap |
File List 1
N File Mane [| Path = FIQ, N TFile Hame |]
:lﬂlﬂl :,”lﬂl Space 1102348 bytc .:,Hlﬂll
CHAPTS b= File Nane Size Tate Ater, CHAPTS
n
(F16 1
.:,”lﬂl .:,Hlﬂlﬂ <TRASH > 19990707 21:37 RA :lﬂllﬂ
CHAPT805 . TIF 38574 1999,07.07 21:36 R
CHAPTA00 . SNP 38462 1999,07.07 21:35 R/
R m|  chpToes.TIF 38574 1999,07.07 21:34 RA
save .:,lﬂllﬂ :,”lﬂl CHAPTOO1 . BHP 38462 19990707 21:33 R Property :,”lﬂl
CHAPTO0D . BHP 38462 1999,07.07 21:22 RAl
Pl chaprees.TIF 38574 1999,07,07 20:54 RA)
Ik CHAPT80Z . TIF 38574 1999,07.07 20:53 R/ Filter
Load ,:,”lﬂl :Hlﬂlﬂ CHAPTOO1 . TIF 38574 1999,07.07 20:52 R/l
kol CHAPTO0O . TIF 38574 1999,07.07 26:51 R = SNP
€
e || [0 i —"
Fio.oome -20.00u | 1000
R cHT 10:1  CAZ 1071 Edge CH1 f|
Utility :lllﬂl Save Exec :Hlﬂlﬂ 20.0 UAdiv  5.00 Usdiv Auto Save Exec
Snap) OC  Full OC Full 7.2V (snap)

dialog box.
1999,07/67 20:53:50 HEHW Normal
FIIE Stopped 49 T 50kS,s  Znsq{_ Toad
— T T TR
e | il
File List,
Path - FD0,
:lﬂlﬂl Space 1142764 bute :Hlﬂll
- File fane Size Tate, At
=
[FDO 1 Destination ||
:Hlﬂll CHAPTO00 . SNP 38462 1999.07.07 21:35 RAI
CHAPT00 . TIF 38524 1999,02,67 21:3¢ RA Snap1
CHAPTOO1 . BIP 38462 1999,07,67 21:33 RA
Ik m| cHapTeon BHP 38462 1999/02.07 21:27 RA
Save .:,lH”H CHAPTOO3 . TIF 38574 1999/07,07 20:5¢ RA Praperty :,”lﬂl
CHAPTO0Z . TIF 38574 19990707 20:53 RAI
¥i| cHapToo1.TIF 38504 1999,07,07 20:52 RAl
K CHAPT000 . TIF 38504 199,072,607 20:51 RA Filter
Load :Hlﬂ”
e =SNP o
[0
e =Ml ‘ . HEM
10, 00ns_-20.00 v I 10,00
R CHT 1831 CHZ 1671 Edge CH1 §|
Utility :Hlﬂll 20.0 Usdiv 5.0 Usdiv Auto Load Exec
DC Full  DC  Full 2.2V tsnap)
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11.8 Saving Snap Shot Waveforms

Selecting the source medium/directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Selecting the file to be loaded
5. Turn the jog shuttle to select a file.

Selecting the snap shot waveform to be loaded

6.  Press the “Destination” soft key to display a menu used to select the snapshot
waveform.

7.  Press the soft key corresponding to the desired snapshot waveform to make the
selection.

Loading the file
8.  Press the “Load Exec” soft key to load the file from the directory indicated in
“Path=___.” The name of the “Load Exec” soft key changes to “Abort.”

Canceling the loading operation
9.  Press the “Abort” soft key to cancel the loading operation. The name of the
“Abort” soft key changes to “Load Exec.”

Specifying the file to be displayed in the File List dialog box, viewing the
properties

The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

Clearing the waveform

4.  Press the “Unload” soft key to display a menu used to select the waveform to be
cleared.

5.  Press the “Trace” soft key and press the soft key corresponding to the waveform
to be cleared.

6.  Pressing the “Unload Exec” soft key clears the selected waveform.
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11.9 Saving the Results of the Automated

Function

Measurement of Waveform Parameters

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

. ___________________________________________________________________________________________________|

The results of the automated measurement of waveform parameters can be saved in
CSV format (.CSV file extension) to a floppy disk or external SCSI device.

A CSV file is a comma-separated format file. The CSV file is one of the common file
formats used to exchange data between spreadsheet and database applications.
The data that are saved are the measurement results of the parameters that are
specified in the automated measurement of waveform parameters.

Notes when saving the results of the automated measurement of waveform
parameters

The restrictions are as follows.

» Up to (24000/the number of items that are turned ON) data points before the point at
which the save operation is executed are saved. However, the data points that are
saved are limited to those that are acquired after fixing Time/div, Volt/div, and
Measure settings.

Output example

.

“DL7100”

“CH1 P-P,” “CH1 Max,” “CH1 Min,” “CH2 P-P”

“v,” v, )

0.199E+00, 0.199E+00, 0.000E+00, 0.02E-06 Oldest data

0.207E+00, 0.207E+00, 0.000E+00, 0.02E-06
0.377E+00, 0.152E+00, —0.125E+00, 0.02E-06
. . . . \L

. . . . Newest data
For information related to the automated measurement of waveform parameters, see
section 9.2, “Automated Measurement of Waveform Parameters.”

Data size
Data size = Number of item x 15 x number of history waveform

File name extension
The file name extension is “.CSV.”

The selection of the medium and directory, file name, comments, auto naming function,
specification of the files to be displayed in the File List dialog box, and properties are the
same as those for saving/loading normal waveform data. For explanation and
procedures, see section 11.6, “Saving/Loading Waveform Data.”
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11.9 Saving the Results of the Automated Measurement of Waveform Parameters

Note

This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.

Operating Procedure
1. Press the FILE key.
2. Press the “File ltem” soft key to display the file item setting menu.
3.  Press the soft key corresponding to “Measure.”

o Normal

FILE FILE, ] SMS/s  Zmsidi FILE,

File Ttem File Iten
| setup |

::;Hlﬂll Waveforn

=111l e

Save ::,lllﬂl Heasure

Setup Measure

...... Save

=111l

00
Edge CHL [
Auto Utility
7.2V

]
Utitity Utility

Selecting the destination medium/directory
The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Setting the file name/comment
The procedures are the same as steps 18 to 27 in section 11.6, “Saving/Loading
Waveform Data.”

4.  Press the “Save Exec” soft key to save the file to the directory indicated in
“Path=___.” The name of the “Save Exec” soft key changes to “Abort.”

Canceling the saving operation
5. Press the “Abort” soft key to cancel the saving operation. The name of the
“Abort” soft key changes to “Save Exec.”

Specifying the file to be displayed in the File List dialog box, viewing the properties
The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”
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11.10 Outputting the Detailed Analysis List of the SPI
Signal

Function
The analysis results of the SPI signal can be output to a file in ASCII format. The
contents of the detailed analysis list described in section 8.10, “Analyzing and Searching
SPI Signals” can be output to a file as-is. The extension is .txt.
The file size is shown below.
File Size = (number of bytes per data™ x number of analysis results) + 44 bytes™

*1 The number of bytes per data varies depending on the data.

* 40 bytes minimum (Data2) For analysis data without CS.

* 44 bytes maximum (CS) For data under multiple CS analysis with CS set to CH4
*2 The data size of the title is 44 bytes.

Operating Procedure
1. Press the FILE key.

FILE,

o FILE,

FILE,

File Ttem
Uaveform
Data Tupe

Binary

%

Setup

%

File Ttem

SPI Bus

%

Waveforn

Snap

Save

Measure

Save

Load

CAN Bus

Unload

utility

ok w0

SPI Bus |

Inage

Utility

Press the “File ltem” soft key to display the File ltem menu.
Press the soft key corresponding to “SP1.”

Press the soft key corresponding to “Save.”
See steps 13 to 33 in section 11.6, “Saving/Loading Waveform Data.”
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11.11 Changing the File Attributes, Deleting Files

Function

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

Selecting the medium and directory
The recording media that can be used to save and load waveform data are displayed in
the File List dialog box.
Display example of recording media

“FDO” : Floppy disk

“SC5” : SCSI device with an ID number of 5

“SC5_1" : Partition 1 of the SCSI device with an ID number of 5

“CA0” : PC Card

“CA0_1" : Partition 1 of PC Card

Selecting the file attributes (excepting Net Drive)
Select the attributes for each file from the following choices.
R/W
Read and write possible.
R
Read only. Cannot write to the file or delete the file.

Selecting the files to be deleted

You can delete all files that have a “*” mark to the left of the file name. There are two
methods available to select the files that are to be deleted.

Selecting the files one at a time

Place “*” marks to the left of the file names one at a time, using the “Set/Reset” soft key.
Selecting all files at once

Selecting a file or directory and pressing the “All Set” key places
the directory containing the selected file or directory.

Wk

Wk

marks on every file in

Specifying the file to be displayed in the File List dialog box

You can specify the type of files to display.

* *textension
Displays only the data file that was selected in the File ltem setting menu and the data
type menu.

* %

Displays all the files on the medium.
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11.11 Changing the File Attributes, Deleting Files

Properties

Lists the file name.extension, file size, the date it was saved, the attributes, and the

comment for the selected file.

Note

* You cannot delete files while data acquisition is in progress

+ Deleted data cannot be recovered. Make sure not to erase the wrong files.

» Directories can be deleted if there are no files in them.

« If an error occurs while deleting multiple files, the files after the error will not be deleted.

» Directory attributes cannot be changed.

+ This function can not be used in conjunction with FTP server function, FTP client function, or

LPR client function.

Operating Procedure
1. Press the FILE key.

2. Press the “Utility” soft key to display the utility setting menu and the file list

dialog box.

Selecting the destination medium/directory

The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading

Waveform Data.”

Changing the file attributes
3.  Turn the jog shuttle to select a file.

4.  Pressing the “Attr” soft key changes the attribution of the selected file.
5.  Pressing the “Function” soft key displays the file function menu.
6.

Press the soft key corresponding to “Delete.”

19990707 14:39:23 =0«
FILE Stopped 4 T

Normal

5MS/s  2msal

L FILE___ ]
File I[ten AT Er T i 100k 77

Setup |

File List,

Function

Delete

Otitity__J1

Path = FDG,

/[ _space 97zz88 byte

o File Name SizZe, Date,

Attr__

|

Set/Reset

[FDO 1

CHAPTO1Z.TIF
CHAPTO11.TIF
CHAPTO10.TIF
CHAPTOGI. TIF 36574
CHAPTO08 . TIF 36574
CHAPTOO? . TIF 38574
¥ CHAPT®06 . SET 8485
CHAPTOO6 . TIF 7854
CHAPTOOS . TIF 38574
CHAPT004. TIF
CHAPTOO3. TIF
CHAPTOOZ . TIF

38574
38574
38574

19996767 15:19
1999,67,07 15:15
1999,67,67 15:10
1999-07-07 15:10
1999-67-67 15:09
19996767 15:08
1999-67,62 15:06
1999,67,07 15:02
1999,67,67 15:01
19996767 14:99
1999-67,67 14:59
19996767 14:53

Save

Load
36574
38574
38574

RA
R
R

All Set

[

R

RA
RA

Property

RoW
RAW
R
R

Filter

o FH

R

|-10000. 0 ~20. 00 v I

R
Edge CH1

Attr

CHI 16:1 CHZ 16:1
20.0 Usdiv  5.00 Usdiv
nc  Full OC  Full

Utility

Auto
7.z

Delete Exec

HE

Selecting the files to be deleted one at a time
7. Turn the jog shuttle to select a file.
8.  Pressing the “Set/Reset” key places

ko

file will be deleted. Then pressing the “Set/Reset” key again removes
to the left of the selected file. The file will not be deleted.

wnipsy Buipiossy ay) speo pue saAes ejeq E

marks to the left of the selected file. The

marks
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11.11 Changing the File Attributes, Deleting Files

Selecting all files to be deleted
9.  Turn the jog shuttle to select a file, a directory, or a medium.
10. Press the “All Set” key to place “*”

containing the selected file or directory. These files will be deleted. The name

of the “All Set” soft key changes to “All Reset.”

11. Pressing the “All Set” key removes
directory containing the selected file or directory. These files will not be deleted.
The name of the “All Reset” soft key changes to “All Set.”

Wk

1999,02,07 14:39:23 |[————————on Normal
Stopped 4 7 sMs/s  emsu[__UtiTitg__]]
it A EETE T Function
| Delete
File List,
Fath = 115,
Space 972208 buyte Set/Reset :,H | H ||
= File Hane Size Date, Ater,
]
FIe 1
CHAPTO1Z. TIF 38574 1999-07.07 15:19 RAl ALl Set.
CHAPTO11 . TIF 38574 1999-07,07 15:15 RAl
CHAPTO10 . TIF 38574 1999,07,07 15:18 RAl
m| cHapTe0s TIF 38574 1999,07,07 15:18 RAI ]
CHAPTOOE . TIF 38574 1999,07,07 15:09 RAI Property
CHAPTOO7 . TLF 38574 19990707 15:08 RAl
| cHapTeoo . SET 8485 19990707 15:06 RAl
CHAPTOOG . TTF 7854 1999,0707 15:02 Rl Filter
CHAPTOOS . TIF 38574 1999,07,07 15:61 RAI
Es CHAPTOO4 . TIF 38574 1999,07,07 14:59 RAI xcsU
CHAPTOO3 . TIF 38574 1999,07,07 14359 RAl
CHAPTOOZ . TIF 38574 19990707 14:53 RAl lil
‘ - "
[-10000, Qiuz =20.00 U | 10000, 0ul
CHT 10:1  CHZ 1671 Tge CHL £
20.0 UAdiv  5.00 Usdiu auto Delete Exec
IC Full IC Full 2zu

Deleting the files

12.  Press the “Delete Exec” soft key. All files with the “*”

marks to the left of every file in the directory

marks to the left of every file in the

marks are deleted.

Specifying the file to be displayed in the File List dialog box, viewing the properties
The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading

Waveform Data.”

1999,07,67 14:39:23 |E=———————ox MNornal
Stopped 49 T 50kS/s  znsu__UEiTTey__]
T T T Fumction
I Delete
File List,
Fath = 100,
Space 1064448 bute Set/Reset :,H | H ||
& [ File wane, Stee, Tate, Attt |
=)
[FD0 1 /
« CHAPTO06 . TIF 38574 19990707 21:42 R All Reset
% CHAPTOOS . TIF 38574 1999,07,07 21:36 R
« CHAPTOOO | SNP 38462 1999,07,07 21:35 RAI
| = criapToos . TIF 38574 1999.07,07 21:34 RAI (]
« CHAPTOOL . BHP 38462 1999.07,07 21:33 RA Property :,l | | Hl
« CHAPTO00 . BHP 38462 1999,0207 21:27 RA
#| » chaptoos TIF 38574 1999,07,07 20:54 RAI
% CHAPTOOZ . TIF 38574 1999,07,07 20:53 RAI Fitter
« CHAPTOO1 . TIF 38574 1999,07,07 20:52 RAI
|| = crapTo00 TIF 38574 19990707 20:51 RA ~SNP FH
‘ . I - |
0. 000s: 20,00 u I 10.00n U
cni 10:1  CHE 1071 Tdge CHI
20.0 Vsdiv  5.00 Vdiv Auto Delete Exec
oc Full DG Full 2.2
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11.12 Copying Files

Function

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

Selecting the copy source files
You can copy all files that have a “*” mark to the left of the file name. There are two
methods available to select the files that are to be copied.

wkn

Selecting the files one at a time
Place “*” marks to the left of the file names one at a time, using the “Set/Reset” soft key.

Selecting all files at once
Selecting a file or directory and pressing the “All Set” key places “*” marks on every file in
the directory containing the selected file or directory.

Specifying the file to be displayed in the File List dialog box

You can specify the type of files to display.

+ “t+extension
Displays only the data file that was selected in the File ltem setting menu and the data
type menu.

o« K%

Displays all the files on the medium.

Properties
Lists the file name.extension, file size, the date it was saved, the attributes, and the
comment for the selected file.

Note

* You cannot copy files while the data acquisition is in progress.

 If an error occurs while copying multiple files, the files after the error will not be copied.

» Directory attributes cannot be changed.

« If a file with the same name exists at the destination, copying is not allowed.

» You cannot copy the same files to another directory immediately after copying those files.
You must again select the files you wish to copy.

+ This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.

IM 701410-01E

11-31

wnipsy Buipiossy ay) speo pue saAes ejeq E



11.12 Copying Files

Operating Procedure

1. Press the FILE key.

2. Press the “Utility” soft key to display the utility setting menu and the file list

dialog box.
3.  Press the “Function” soft key to display the file function menu.
4.  Press the soft key corresponding to “Copy.”

FILE,
File Ttem

Setup

Save

Load

Utility

1999-07,67 20:593

Stopped

ol —————1
49 T

Normal

50kS/s  ZnsAlf

THT

B0

<< HaanF Ik 7>

File List

Function

Copy

DTty

[ Path = IO,
Space 1375232 byte

= File Name,

Size, Date,

Attr

Set/Reset

|| e 1
= CHAPTOOL.TIF
CHAPTG0® . TIF

36574  1999,07,07 22:03
38574  1999,07.07 Z2:02

R
R

Property

Filter

v

s =20. 0

10, 00ns’
CH1 16:1

20.0 Usdiv  5.00 Ursdiv

IC  Full

20,00 U
CHZ 16:1

OC  Full

10, 0004
Edge CHL F
Auto

Dest Dir

2.2V

Selecting the source medium/directory
5.  The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Selecting the source file one at a time
6.  Turn the jog shuttle to select a file.
7.  Press the “Set/Reset” soft key. If an “*” mark is displayed to the left of the file
name in the File List dialog box, the file will be copied.
If you press the “Set/Reset” soft key, the “*” mark to the left of the file name
disappears. This file will not be copied.
Go to step 11.

Selecting all copy source files at once
8.  Turn the jog shuttle to select a file, a directory, or a medium.
9.  Pressing the “All Set” soft key places “*” mark to the left of every file in the
directory containing the selected file or directory. These directories and files will
be copied. The name of the “All Set” soft key changes to “All Reset.”

Resetting all selected copy source
10. Pressing the “All Set” soft key removes “*” marks to the left of every file in the
directory containing the selected file or directory. The directories and files will
not be copied. The name of the “All Reset” soft key changes to “All Set.”

Selecting the copy destination
11.  Press the “Dest Dir” soft key. The copy execution menu and the copy
destination file list dialog box appear.

Selecting the destination medium/directory
12. The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”
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11.12 Copying Files

Executing the copy operation
13. Press the “Copy Exec” soft key to copy all source files that have “*” marks.

Specifying the file to be displayed in the File List dialog box and viewing its properties
The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading

Waveform Data.”

Utility__]
Function

Copy

Set/Reset ::l H | H |

All set .:,Hlﬂ”

BE

Property r::l H | | H

Filter

e &l

=il

Dest Dir :,Hlﬂll

1

1999,07,07 20:53:50 [=———————1«  Normal
Stopped 49 T 50kS,s  Znsal___Utility__]]
CHI A R Rine Tk 35 Function
File List ”lﬂl
[ Path - FIO
|_Path = FDO, | _Space 1336320 byte
Space 1375232 b File Name Size, Tate, Attr, .:,Hlﬂll
L File Name,
FI0 1 U
[FD0 1 CHAPTO0Z . TIF 38574 1999,07,67 22:04 R 1]
1| = crapmeor.TiF || cHAPTOOL.TIF 38574 1999,07,07 22:03 RA
CHAPTO0O.TIF ||  CHAPTOOO .TIF 38574 1999,07,67 22:02 RA
B
2 |
3
‘ e o
10,00’ -20.00 U | 10,0 Copy,
oHT 10:1  CHZ 1071 Edge CHL
20.0 U/div  5.00 Usdiv auto copy Exec _
C Full  DC  Full 220
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11.13 Changing the Recording Medium, Directory

Function

Name, and File Name and Creating a Directory

CAUTION

Never remove the medium (disk) or turn OFF the power while the access
indicator or the floppy disk icon is blinking. This can damage the medium or
destroy the data on the medium.

Selecting the medium and directory
The recording media that can be used to save and load waveform data are displayed in
the File List dialog box.
Display example of recording media

“FDO” . Floppy disk

“SC5” : SCSI device with an ID number of 5

“SC5_1" : Partition 1 of the SCSI device with an ID number of 5

“CA0” : PCCard

“CA0_1" : Partition 1 of PC Card

Selecting the file attributes
Select the attributes for each file from the following choices.
R/W
Read and write possible.
R
Read only. Cannot write to the file or delete the file.

Changing the recording medium/directory/file name
Number and types of characters that can be used

Item Number of characters Characters that can be used

File name 1 to 8 chars. 0to9,Ato Z, %, _, () (parenthesis), -(minus sign)
Comment 0 to 25 chars. All characters (including spaces),

Creating a directory
A new directory can be created on a medium. See above for the assignment of the
directory name when creating a new directory.

Specifying the file to be displayed in the File List dialog box

You can specify the type of files to display.

* *+extension
Displays only the data file that was selected in the File ltem setting menu and the data
type menu.

* %

Displays all the files on the medium.

Properties
Lists the file name extension, file size, the date it was saved, the attributes, and the
comment for the selected file.
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11.13 Changing the Recording Medium, Directory Name, and File Name and Creating a Directory

Note

You cannot rename a medium/directory/file or create a new directory while the data
acquisition is in progress (START/STOP indicator is ON).

Directory attributes cannot be changed.

If a file with the same name exists in the same directory, renaming is not allowed.

If a directory with the same name exists in the same directory, the directory cannot be
created.

This function can not be used in conjunction with FTP server function, FTP client function, or
LPR client function.

Operating Procedure

1. Press the FILE key.
2. Press the “Utility” soft key to display the utility setting menu and the file list
dialog box.
3.  Press the “Function” soft key to display the file function menu.
4.  Press the soft key corresponding to “Rename.”
1999,07/67 20:53:50 HEHW Normal
FILE Stapped 49 T 50kS/s  2msd[ Utility_ ]
TTile Ttem | CHL BO.O W X Mainiik 0% Function
Path = FDO
.:,lﬂlﬂl Space 1797408 Uit _ File Name :Hlﬂll
' _Tile Nanme, Size, Date, Attr____|
[FD® 1 B
:,H | H || CHAPTOO03 . TIF 38574 1999.02.07 22:05 R ,:,l H | |H
g CHAPTOOZ . TIF 38574 1999,07,07 22:0¢ RA
CHAPTOO1.TIF 38574 1999-07,07 22:03 RA
[= CHAPTOOO . TIF 38574 1999.07-07 22:602 R
=Mllli e Nl
7l
i Filter
| | = _n
Il = — [ ™ ]
T TorE— eHz 07T ‘ Fige CHL 1
wasg || [<|]]] o ity 560 Uit i

Changing the recording medium/directory/file name
Selecting the medium/directory

5.

The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

Changing the file attributes

6.

The procedures are the same as steps 6 and 7 in section 11.10, “Changing the
File Attributes, Deleting Files.”

Changing the recording medium/directory/file name (except Net Drive)

7.
8.

Turn the jog shuttle to select the recording medium, directory, or file.

Press the “File Name” soft key to display a keyboard. The name of the
recording medium/directory/file is displayed in the entry box of the keyboard.
Enter the recording medium/directory/file name according to the procedures
given in page 4 - 2.
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11.13 Changing the Recording Medium, Directory Name, and File Name and Creating a Directory

* Specifying the file to be displayed in the File List dialog box, viewing the
properties
The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

2000/08,03 17:03:4Z || D10k Normal
Stopped 602 1 200kS/s  Smsa[___UEILity,
H H 1< MadnF 10k v ; H H H FuJ
11
R
File List Il
Fath = FI6, ]
Space 6 bute Fij v | :Hlﬂ”
File Name ]
[4]
[FDO 1 L7200 |
[cao 1 cAPS .:,lH”H
[NDG 1
k- ]
wl B3 :”lﬂl
e ™ || [ (=
_SE|
"]
CH1 10:1 Edge CH1 ¥
.00 Urdiv Auto ENT
OC  Full -0.16 ¥

Creating a Directory
Follow steps 1 — 3 on page 11 - 34 to display the file function selection menu.
4.  Press the soft key corresponding to “Make Dir.”

¢ Selecting the medium/directory
5. The procedures are the same as steps 13 to 17 in section 11.6, “Saving/Loading
Waveform Data.”

e Creating the directory
6.  Turn the jog shuttle to select a medium or a directory.
7.  Press the “Dir Name” soft key to display a keyboard.
8.  Enter the recording medium/directory/file name according to the procedures
given on page 4 - 2.

* Specifying the file to be displayed in the File List dialog box, viewing the
properties
The procedures are the same as steps 30 to 33 in section 11.6, “Saving/Loading
Waveform Data.”

2000,008/03 17:27:37 [———————uo« _ Normal
[ UEiTity__1] Stopped 602 T 200kS/s  Sns___UTITity,
Function [ << Mainzlok >> Ful
< |l
Hake Dir Hal
File List I
[Path = FIONIEUOL T, 1
Dir Nane :,Hlﬂ” [“Space 1296696 byte nil| « .:,lﬂlﬂl
File Nanme, U
=)
Fo0 1 L7160 |
— icae 1 [ caps
[NDO 1 - THSERT
<. > LN
En JTRILIAL W
Property .:,”lﬂl [Z]_| Pr| BS :,lﬂllﬂ
ofut ..
Filter
INS
«SET o] F-SE
| " | " | °
CHI 071 Fdge CAT
5.00 Usdiv Auto ENT
BC Full ~0.10 U
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Chapter 12 Rear Panel Input/Output

12.1 External Trigger Input (EXT TRIG IN), External

Clock Input (EXT CLOCK IN)

CAUTION

Never apply signals that do not meet the following specifications as this may
damage the instrument (due to overvoltage, for example).

EXT TRIG IN terminal

EXT CLOCK IN
EXT TRIG IN N

TRIG GATE IN
+40V MAX 1 MQ

This terminal is used when an external signal is used as a trigger source (See page 6 -
2).

Specifications

Connector type : BNC

Maximum input voltage : £40 V(DC + ACpeak) or 28 Vrms when the frequency is less
than or equal to 10 kHz

Frequency range : DC to 100 MHz

Input impedance . Approx. 1 MQ, approx. 15 pF
Input range D2V

Trigger sensitivity : 0.1 Vp-p

Trigger level : £2V (5 mV resolution)

EXT CLOCK IN Terminal

EXT CLOCK IN —
EXT TRIG IN g

TRIG GATE IN
+40V MAX 1 MQ

The EXT TRIG IN terminal can also be used as an external clock input terminal. If you
wish to drive the instrument with an external clock, connect a clock signal to this
terminal.

Specifications

Connector type : BNC

Maximum input voltage : +40 V(DC + ACpeak) or 28 Vrms when the frequency is less
than or equal to 10 kHz

Frequency range : 40 Hz to 20 MHz

Input impedance : Approx. 1 MQ, approx. 15 pF

Input range D2V

Threshold level : 22V (5 mV resolution)

Minimum input amplitude : 0.1 Vp-p

Minimum pulse width : Atleast 10 ns for both High and Low

IM 701410-01E
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12.2 Trigger Output (TRIG OUT)

CAUTION

Never apply an external voltage to the TRIG OUT terminal. This may damage
the instrument.

TRIG OUT Terminal

TRIG OUT
(TTL )

This trigger outputs a TTL level signal when a trigger occurs. The signal level is normally
high, but goes low when a trigger occurs.

Specifications
Connectortype  : BNC
Output level . TTL
Output logic : 1 (negative)
Output delay time : 50 ns or less
Output hold time  : 1 us min at low level, 100 ns min at high level

Output Circuit Diagram
5V 5V

L
S06 470 Q

47 Q

Trigger point

Timing Chart
Output delay time

Trigger signal 50 ns max

!

H
Trigger output L
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12.2 Trigger Output (TRIG OUT)

Low level/high level hold time

Trigger occurrence Trigger occurrence

H
Trigger output L

]
Pre-trigger + )
e,

Internal process tim

))

*2
(Post-trigger time + Internal process time)

Trigger Trigger
Pre-trigger? Post-trigger Pre-trigger yPost-trigger

Acquisition

*1: HIGH (high level) period

Indicates the pre-trigger and internal processing time. 100 ns minimum.
*2:LOW (low level) period

Indicates the post-trigger and internal processing time. 1 us minimum.
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12.3 RGB Video Signal Output (RGB VIDEO OUT)

CAUTION

* When making a connection, turn OFF the DL7100 and the monitor.
* Never short circuit the RGB VIDEO OUT terminal or apply an external voltage.
This may damage the instrument.
|

RGB VIDEO OUT terminal

RGB
VIDEO OUT (VGA)

Through RGB output, the contents displayed on the instrument can be displayed on an
external monitor. Monitors that can be connected are VGA monitors or multi-
synchronous monitors that can display VGA.

Specifications

OO O0OO0OO0
10 O OO 6
OO OO0

15 1

D-Sub 15-pin receptacle

Pin No. Signal Specification

1 Red 0.7 Vp-p

2 Green 0.7 Vp-p

3 Blue 0.7 Vp-p

4 —

5 J—

6 GND

7 GND

8 GND

9 —

10 GND

11 —

12 —

13 Horizontal synchronous signal Approx. 31.3 kHz, TTL negative logic
14 Vertical synchronous signal Approx. 60 Hz, TTL negative logic
15 —

1. Turn OFF the DL7100 and the monitor.

2. Connect the monitor to the DL7100 using an analog RGB cable.

3. Turn ON the DL7100 and the monitor. The instrument’s screen is displayed on
the monitor.

« The RGB VIDEO OUT terminal outputs RGB video signal at all times.

+ The picture on the monitor may flicker if the DL7100 or another instrument is brought too
close to the monitor.

« The ends of the screen may be cut off on some monitors.
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Chapter 13 Ethernet Communications (Optional)

13.1 Connecting the DL7100/DL7200 to a Personal
Computer

< For a description of this function, refter to page 1 - 28 >
Connection Method
Connection to a Network
The DL7100/DL7200 uses a 10BASE-T type Ethernet connector. Use an adapter such
as a hub shown below to connect to the network. If you have a different connector type,
use the appropriate adapter for that connector type.

10BASE-T compatible J J ] J

adapter (hub or router) |0 _DCOC0O O Ooiod G
10BASE-T
staraight cable PC
DL7100/ / N
DL7200 D == —)
) — — ===0
& &0 000-0-0°000] N\ Ethernet 7
—J | —) interface cable = ~
One-to-one Connection to a Personal Computer
Make the connection using a hub as shown below.
10BASE-T compatible L
adapter (hub or router) U 000Y O
10BASE-T
‘% staraight PC
DL7100/ |3 / cable \
DL7200 § Il —— J
= ===°
© &8 0-02020-000]\ /
] ] Ethernet = =
interface cable
Note:.

When making a one-to-one connection to a Personal Computer, the network card in the
Personal Computer should be a 10BASE-T or a 10BASE-T/100BASE-T auto-switching card.

RJ-45 modular jack
10BASE-T port
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13.2 Configuring the Ethernet Interface (TCP/IP)

Function

< For a description of this function, refter to page 1 - 28 >

The following configurations must be made in order to use the Ethernet functions of the
DL7100/DL7200:

Setting the IP Address, Subnet Mask, Default Gateway, DHCP, and DNS

Confirm these settings with the administrator of the system or network on which the
DL7100/DL7200 will be used.

DHCP (Dynamic Host Configuration Protocol)

When using DHCP, you can automatically make the following settings:

IP address, subnet mask, default gateway, and DNS.

To use DHCP, you must have DHCP Server installed on the network.

Please ask your network administrator whether you can use DHCP.

When using DHCP, you are given a new IP address each time you turn the power ON so
you’ll need to be careful when using the FTP server on the DL7100/DL7200.

IP Address (Internet Protocol Address)

Assign an IP address to the DL7100/DL7200. The default setting is “0.0.0.0.”

The IP address is used to distinguish between the various devices connected to the
internet when communicating using the TCP/IP protocol. The address is a 32-bit string
normally expressed with four values (0-255), each separated by a period (for example,
“192.168.111.24”). You must obtain a unique IP address from your network
administrator. The settings can be automatically configured in environments that use
DHCP.

Subnet Mask

Specify the mask that is used to determine the network address from the IP address.
The default setting is “255.255.255.0.” Consult the network administrator for the setting
value. In some cases, this setting may not be necessary. The settings can be
automatically configured in environments that use DHCP.

Default Gateway

Set the IP address of the gateway (default gateway) for communicating with machines
on different segments (network groups). The default setting is “0.0.0.0.” Consult the
network administrator for the setting value. In some cases, this setting may not be
necessary. The settings can be automatically configured in environments that can use
DHCP.

DNS (Domain Name System)

The DNS is a system that correlates the host/domain name to the IP address. (Given
AAA.BBBBB.co.jp, AAA is the hostname, and BBBBB.co.jp is the domain name.) The
host/domain name can be used instead of the IP address when accessing the network.
In the case of the DL7100/DL7200, you can also specify the host by name instead of by
IP address when using the network drive and printer functions. Set the domain name,
the DNS server address (default is “0.0.0.0”), and the domain suffix. In DHCP
environments, these settings can be configured automatically.

13-2
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13.2 Configuring the Ethernet Interface (TCP/IP)

* DNS Server
Up to two DNS servers can be specified (primary and secondary). If the primary
server is down, the secondary server is used to search the host name domain name
and IP address.

¢ Domain Suffix
If the IP address corresponding to the “domain name” described in the previous
paragraph is not found on the DNS server, then there is a system to allow addresses
to be searched under a different domain name. Set this other domain name as a
domain suffix. Up to two domain suffixes can be specified “Domain Suffix1” (primary)
and “Domain Suffix2” (secondary).

Note
» To change this menu setting, you must restart the DL7100/DL7200.
»  When the Ethernet cable is not connected, if you turn ON the power to the DL7100/DL7200
while [DCHP] is ON, there is a possiblity of malfunction in the communications or file
functions. Turn [DHCP] OFF and restart the instrument.

Operating Procedure
1. Press the “MISC” key.
2. Press the “Network” soft key to display the Network menu.
3.  Press the “TCP/IP Setup” soft key to display the TCP/IP settings menu.
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DHCP ON/OFF
4.  Move the cursor to “DHCP” using the jog shuttle and press the SELECT key to
turn DHCP ON or OFF. If you select ON, then it is not necessary to the set the
IP address, subnet mask, and default gateway. If you wish to set up the DNS,
please skip to step 11. If you do not wish to set up the DNS, check the network
cable connection and restart the DL7100/DL7200. The IP address, subnet
mask, and default gateway are automatically set.

Setting the IP Address
Set the IP address if you turned DHCP OFF in step 4.
5. Move the cursor to the “IP Address” field with the jog shuttle, and press the
SELECT key to display the settings menu.
6.  Enter the IP address values from 0 to 255 using the jog shuttle.
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13.2 Configuring the Ethernet Interface (TCP/IP)

Setting the Subnet Mask
Set the subnet mask if you turned DHCP OFF in step 4.

7.

8.

Move the cursor to the “Net Mask” field using the jog shuttle, and press the
SELECT key to display the settings menu.
Enter the subnet mask address values from 0 to 255 using the jog shuttle.

Setting the Default Gateway
Set the default gateway if you turned DHCP OFF in step 4.

9.

10.

Move the cursor to the “Gate Way” field with the jog shuttle, and press the
SELECT key to display the settings menu.
Enter the default gateway address values from 0 to 255 using the jog shuttle.

Setting the DNS

11.
12.
13.

Move the cursor to “DNS” by turning the jog shuttle.

Press the SELECT key to display the DNS setting menu.

Press the SELECT key to set the DNS to ON, OFF, or AUTO. (“AUTO” available
only when DHCP is ON.) DNS is set to AUTO, the domain name and DNS
server name are automatically set by restarting the instrument. If DNS is set to
ON, the domain name, DNS server name, and domain suffix are displayed. If
DNS is set to OFF, check the network cable connection and restart the DL7100/
DL7200.
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14.
15.
16.

17.

18.
19.
20.
21.
22.

23.

Move the cursor to “Domain Name” by turning the jog shuttle.

Press the SELECT key to display the keyboard.

Follow the procedure on page 4 - 2 of the user’s manual and input the domain
name.

Move the cursor with the jog shuttle to the “DNS Server 1” field, and press the
SELECT key to display the setting menu.

Set the primary DNS server values from 0 to 255 using the jog shuttle.

In the same manner, set the secondary DNS server in the “DNS Server 2” field.
Move the cursor to “Domain Suffix1” by turning the jog shuttle.

Press the SELECT key to display the keyboard.

Follow the procedure on page 4 - 2 of the user's manual and input the primary
domain suffix.

In the same manner, set the secondary domain suffix in the “domain suffix 2” field.

Turning the Power ON/OFF

24.

You must restart the DL7100/DL7200 for the settings to take affect. After all the
settings are complete, turn the power to the DL7100/DL7200 OFF, then back
ON again.
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13.3 Saving Waveform and Setting Data to a
Network Drive

< For a description of this function, refter to page 1 - 28 >
Function
You can save data such as waveform and settings files to network drives via Ethernet in
the same manner as with floppy disks or PC Card (optional).
» Saving time to Network drive
UNIX work starion [OS: Solaris 2.6] (not corresponding to seek command)
Waveform 500 kW [1 MByte]: 4.08 s
Waveform 8 MW [16 MByte] : 30.76 s

Tiny FTPD 0.52a (corresponding to seek command)
Waveform 500 kW[1 MByte] : 10.53 s
Waveform 8 MW [16 MByte] : 61.98 s

Serv-U 2.5e (corresponding to seek command)
Waveform 500 kW [1 MByte]: 4.89 s
Waveform 8 MW [16 MByte] : 26.13 s

Operating Procedure

1. Press the “MISC” key.

2. Press the “Network” soft key and press the “Net Drive Setup” soft key to display
the settings menu.

3.  Use the jog shuttle to move the cursor to “FTP Server,” then press the
“SELECT” key to display the keyboard.

4.  Follow the procedure on page 4 - 2 to enter an FTP address. When using DNS,
you can specify it by name.

5.  Use the jog shuttle to move the cursor to “Login Name,” then press the
“SELECT” key to display the keyboard.

6.  Follow the procedure on page 4 - 2 to enter a login name of 15 characters or
less.

7.  Use the jog shuttle to move the cursor to “Password,” then press the “SELECT”
key to display the keyboard.

8.  Follow the procedure on page 4 - 2 to enter a password of 15 characters or Isee
for the login name. If the login name is “anonymous,” you don’t need to enter a

password.
—_— 2000/07,13 18:22:30 [E=——=———x=————— 0 Normal e
HISC Netuork___]} Stopped 118 T 200kS/s S Wetwork__1J
[ T Mairs 10k 55, [
calibration ,:,”lﬂl TCP/ TP ,:,”Hlﬂ : : : e 1P .:,”lﬂl
Setup : : : : : : : Setup
[ 1 ; : : : : : ‘ ‘ PR
Communication ::;Hlﬂll User =:=|H||| : : : : : . yser :::Hlﬂll
Account /"\\ /"\ Account
il : Net Trive Setup, <
| EMRE (S = ||| (000
Setup FTP Server L 155.0.222.111 ] Setup
[ Login Name OKOgawa, il
Netuork I et orive =il b ‘ Yokes Net Drive =l
Setup Passuord [ R ttatatd ] Setup
M d Time Out(sec) [ 15_] [
Systen Config Net Print Net Print ::;lﬂllﬂ
Setup Connect__] Disconnect_] setup
]
Overview Others Others (:,lﬂllﬂ

Connect

Next
Log List

L]

L]

1.2

CHI 161 Edge CH1 §]
5.00 Usdiv futo Commect :,l H | | H
3¢ Full 750 U Log List

a

IM 701410-01E 13-

(JeuondQ) suonesuNwWwo) Puidaylg H



13.3 Saving Waveform and Setting Data to a Network Drive

9.  Use the jog shuttle to move the cursor to “Timeout.” Press the “SELECT” key to
set the timeout time.

10. Use the jog shuttle to move the cursor to “Connect,” then press the “SELECT”
key to make the connection. If the connection has been made successfully the
“@r icon appears in the upper right part of the screen.

11. Press the “FILE” key and press the “Utility” soft key to display the File List.

12.  Use the jog shuttle to move the cursor to “NDO” (Net Drive Zero).

2000,07,05 16:58:07 [=—————————10« _Normal
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13. For the remaining procedures, please refer to “11.7 Saving / Loading Setup
Data” through “11.12 Changing the Recording Medium/Directory/File Name and
Creating a Directory.”

Utility

Note

* You must run FTP server software on PCs and workstations that will be connected to the
network. Also, please note the following regarding the server software:

Use UNIX format for list output (character strings returned by “dir”).

Make the home directory and its subdirectories writable.

You can’t change to a higher directory than the home directory.

The newest file is not necessarily displayed at the top of the file list.

You cannot access files or directories having names longer than nine or more characters.

Depending on the server, the “< . . >” notation for the top directory may not be displayed.
» In the following cases, the time information in a file list will not be displayed accurately.

When Windows NT uses an AM or PM timestamp.

When using a server that returns kanji or other non-ASCII character strings in a list.
+ The following are not possible.

Turning file protect ON and OFF on saved files.

Formatting a network drive.

Copying between network drives.

Renaming a file on the network.

» This function can not be used in conjunction with FTP server function.

+ Before saving data to a network drive, you must configure TCP/IP (see “13.2 Configuring the
Ethernet Interface(TCP/IP)”).

»  When connected to the network, you must disconnect then reconnect for settings to take
effect.

*  When you are disconnected by the server when using the FTP client, you will be
automatically reconnected if you perform a file operation (save, load etc.) This is the same if
“NDO” is selected for “Save to File” when using an action trigger or GO/NO-GO.

» The Ethernet communication function and the GP-IB function cannot be used simultaneously.

» The FTP function cannot be used between two YOKOGAWA digital oscilloscopes. For
example, using one DL7200 as an FTP server and another DL7200 as an FTP client is not
possible.
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13.4 Saving Screen Image Data to a Network Drive

Function

< For a description of this function, refter to page 1 - 28 >

You can save a screen image to a network drive via Ethernet just as you would to a
floppy disk or PC Card (optional).

Operating Procedure

MISC

Press the “MISC” key.

Press the “Network” soft key and press the “Net Drive Setup”soft key to display
the settings menu.

Use the jog shuttle to move the cursor to “FTP Server,” then press the
“SELECT” key to display the keyboard.

Follow the procedure on page 4 - 2 to enter the FTP server address. If you are
using DNS, you can specify it by name.

Use the jog shuttle to move the cursor to “Login Name,” then press the
“SELECT” key to display the keyboard.

Follow the procedures on page 4 - 2 to enter a login name of 15 characters or
less.

Use the jog shuttle to move the cursor to “Password,” then press the “SELECT”
key to display the keyboard.

Follow the procedure on page 4 - 2 to enter the password of 15 characters or
less for the login name.
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10.

11.

12.

14.

Use the jog shuttle to move the cursor to “Timeout,” then press the “SELECT”
key to set the timeout time.

Use the jog shuttle to move the cursor to “Connect,” then press the “SELECT”
key to make the connection. If the connection was made successfully, the “ &
icon appears in the upper right of the screen.

Press the “SHIFT” key to set the keys in the shifted condition.

Functions marked in purple on the panel become active.

Press the “COPY” key ,then press the “Copy to” soft key.

Press the “FILE” soft key to select “File.”

Press the “File List” soft key to display the “File List,” and select “ND0” (Net
Drive Zero).
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13.4 Saving Screen Image Data to a Network Drive
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15. For the remaining procedures, please refer to sections “11.7 Saving/Loading
Setup Data” through “11.12 Changing the Recording Medium/Directory/File
Name and Creating a Directory.”

Note

* You must run FTP server software on PCs and workstations that will be connected to the
network. Also, please note the following regarding the server software:

Use UNIX format for list output (character strings returned by “dir”).

Make the home directory and its subdirectories writable.

You can’t change to a higher directory than the home directory.

The newest file is not necessarily displayed at the top of the file list.

You cannot access files or directories having names longer than nine or more characters.

Depending on the server, the “< . . >” notation for the top directory may not be displayed.
 In the following cases, the time information in a file list will not be displayed accurately:

When Windows NT uses an AM or PM timestamp.

When using a server that returns kaniji or other non-ASCII character strings in a list.
+ The following are not possible.

Turning file protect ON and OFF on saved files.

Formatting a network drive.

Copying between network drives.

Renaming a file on the network.

« This function can not be used in conjunction with FTP server function.

» Before saving data to a network drive, you must configure TCP/IP (see “13.2 Configuring the
Ethernet Interface(TCP/IP)”).

«  When connected to the network, you must disconnect then reconnect for settings to take
effect.

*  When you are disconnected by the server when using the FTP client, you will be
automatically reconnected if you perform a file operation (save, load etc.) This is the same if
“NDOQ” is selected for “Save to File” when using an action trigger or GO/NO-GO.

« The Ethernet communication function and the GP-IB function cannot be used simultaneously.

« The FTP function cannot be used between two YOKOGAWA digital oscilloscopes. For
example, using one DL7200 as an FTP server and another DL7200 as an FTP client is not
possible.
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13.5 Sending Screen Image Data to a Network
Printer

< For a description of this function, refter to page 1 - 28 >
Function
You can send screen images to a network printer via Ethernet.

Compatible Printer Formats
PostScript / ESC-P / BJ / LIPS3 / PCL5 / ESC-P2

Operating Procedure
1. Press the “MISC” key.
2. Press the “Network” soft key, then press the “Net Print Setup” soft key to display
the settings menu.
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3.  Use the jog shuttle to move the cursor to “LPR Server,” then press the
“SELECT” key to display the keyboard.

4.  Follow the procedures on page 4 - 2 to enter the printer server address. If you
are using a DNS, specify it by name.

5.  Use the jog shuttle to move the cursor to “LPR Name,” then press the “SELECT”
key to display the keyboard.

6.  Follow the procedure on page 4 - 2 to enter the printer name.

7.  Press the “SHIFT” key to set the keys in the shifted condition.
Functions marked in purple on the panel become active.

. Press the “COPY” key.
9.  Press the “Copy to” soft key to select “Net Print.”
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13.5 Sending Screen Image Data to a Network Printer

10. For the remaining procedures, please refer to “10.3 Outputting Screen Image to
an External Printer Connector.”
However, when “NetPrint” is selected, “Post Script” is added to the “Format”

item.
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» Before working with this function, enter the TCP/IP settings as described in “Configuring the

Ethernet Interface.”

* You can output to any TCP/IP compatible printer.
+ This function can not be used in conjunction with FTP server function or File operation.
» The Ethernet communication function and the GP-IB function cannot be used simultaneously.
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13.6 Using the Mail Function (Fixed Interval)

< For a description of this function, refter to page 1 - 28 >
Function
You can transmit DL7100/DL7200 status information to a specified email address at
periodic intervals via Ethernet.

Time of Transmission
Set the time at which a transmission will be sent.

Transmission Interval
Off/ 1H/2H/3H/4H/6H/8H/12H / 24H

Information Transmitted from the DL7100/DL7200
Acquisition status (Start/Stop, Trigger, Condition, Acquisition Count).
Error information (the error number, and the English error message text, corrective
action, up to 16 messages).
GO/NOGO Success/Fail Information (only when GO/NO-GO is used)
Measurement information (only when measurement is calculated and GO/NO-GO is
used)

Sample Transmission:

[Comment] aaaaaa

[ACQ Status] Stopped 162

[GO/NOGO Status] Success: 140 Fail: 21
Max (C1) 4.16667V

SDv (C2) 697.941mV

Freq(C3) 500.0000kHz

+Wd (C4) 1.00us>

ErrNo 004 Exit from GO/NO-GO mode.

ErrNo 806 Cannot change settings during GO/NO-GO.
Stop the GO/NO-GO.

ErrNo 004 Exit from GO/NO-GO mode.

ErrNo 806 Cannot change settings during GO/NO-GO.
Stop the GO/NO-GO.

ErrNo 602 No SCSI device or no media inserted.
Check the SCSI device connection and

the SCSI ID, and make sure that the storage
medium is inserted (if applicable).
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13.6 Using the Mail Function (Fixed Interval)

Operating Procedure

1. Press the “MISC” key.
2. Press the “Network” soft key to display the “Network” menu.
3.  Press the “Mail Setup” soft key to display the mail settings menu.
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10.

11.

12.

13.

Move the cursor to “Mail Server” using the jog shuttle, then press the “SELECT”
key to display the keyboard.

Follow the procedure on page 4 - 2 of the instruction manual and enter the mail
server name. If you are using a DNS, specify it by name.

Move the cursor to “Mail Address” using the jog shuttle, then press the
“SELECT” key to display the keyboard.

Follow the procedure on page 4 - 2 of the instruction manual and enter the mail
address of 40 characters or less.

If necessary, move the cursor to “Comment” using the jog shuttle, then press the
“SELECT” key to display the keyboard.

Follow the procedure on page 4 - 2 of the instruction manual to enter a
comment.

Move the cursor to “Mail Base Time” using the jog shuttle, then press the
“SELECT” key to display the keyboard.

Follow the procedure on page 4 - 2 of the instruction manual and enter the mail
transmission time.

Move the cursor to “Interval” using the jog shuttle, then press the “SELECT” key
to select the mail interval. If “Interval” is selected OFF, you can not send a mail.
Move the cursor to “Mail Test” with the jog shuttle, then press the “SELECT” key
to send a test transmission to the specified mail recipient.

The sender address of the mail is set to the same address as the specified recepient address.
The most recent items of the error history appear at the top.
Before using this function, refer to “13.2 Configuring the Ethernet Interface(TCP/IP)” and

enter the TCP/IP settings.

If you set “Interval” to “OFF” in the “Mail Base Time” setting, e-mail messages cannot be sent.
The Ethernet communication function and the GP-IB function cannot be used simultaneously.
The mail function is an SMTP client function. Mail can be sent or forwarded, but not received.
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13.7 Using the Mail Function (Action Mail Function)

< For a description of this function, refter to page 1 - 28 >
Function
You can have reports with time, and other information sent by email as the result of a
GO/NO-GO action trigger.

Transmitted Information

Acquisition status (Start/Stop, acquisition count)

Trigger time

GO/NO-GO Success/Fail information (only when GO/NO-GO is used)

Main cause of failure (only when GO/NO-GO is used)

Measurement information (only when measurement is calculated and GO/NO-GO is
used)

Sample Transmission Report

[Comment] aaaaaa

[ACQ Status] Stopped 1

[Trigger Date and Time] 2000/07/17 17:28:59.38
[GO/NOGO Status] Success: 9 Fail: 1

[NOGO Factor] Param4(Ch4,tWd )

Max (C1)  4.16667V

SDv (C2)  697.941mV

Freq(C3) 500.0000kHz
+Wd (C4) 1.00us>
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13.7 Using the Mail Function (Action Mail Function)

Operating Procedure

A

1. Press the “GO/NO-GO” key.
2. Press the “MODE” soft key ,then select “Zone” or “Parameter.”
3. Press the “Setup” soft key to display the GO/NO-GO setting menu.
4.  Use the jog shuttle to move the cursor to “Action,” and select “Send Mail.”
5.  Select “Mail Count” to set a limit for the number of mails that are sent.
6. Press the “Exec” soft key to start GO/NO-GO.
e — “T e — Stoppen g7 ”%w 200kSS S
o Paraneter Parami Paramz Paran3 Parand

Trace CH1 | CHI1, | CHI1, | CHI1,

,:,H | H | | Parameter ,:,I H I IH Setup Item Hax, Hin, Rns_ Avg
Upper XXX | XRK, | XK, | XK,
(:,lﬂllﬂ ::,lllﬂl (:,lllﬂl Lover RRX XX, KR, s

Note

Condition [] []
Logic  [AMD[_OR ]

sequence

AC Count

Action (o) Buzzer [g) Save to File (o] Hard Copy

Send Mail Mail Count

bDC  Full -8.16 v

@ Tine Rangel
-5.000div
@) Time RangeZ
5.000d 1y |

L
L

The email destination is the Mail Address set in “Misc,” “Network,” “MailSetup.”

The message “To:” and “From:” will be the same.

This function can be used in conjunction with “13.6 Using the Mail Function (Fixed Interval)”.
Turn the “Mail Interval” OFF only when using the action mail function.

Before working with this function, enter the TCP/IP settings as described in “Configuring the
Ethernet Interface.”

The Ethernet communication function and the GP-IB function cannot be used simultaneously.
The mail function is an SMTP client function. Mail can be sent or forwarded, but not received.

13-14
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13.8 Accessing DL7100/DL7200 Drives from a
Personal computer or Workstation

< For a description of this function, refter to page 1 - 28 >
Function
You can access the DL7100/DL7200’s internal hard drive, floppy drive, PC Card, or
SCSI devices from a personal computer or workstation via Ethernet. In order to access
these devices, you must be running FTP client software. Please see “13.11 Approved
Software” for a compatible FTP client.
» Roading time from Network drive
UNIX work station [OS: Solaris 2.6] ( not corresponding to seek command)
Waveform 500 kW [1 MByte]: 11.90 s
Waveform 8 MW [16 MByte]: 410.20 s

Tiny FTPD 0.52a (corresponding to seek command)
Waveform 500 kW [1 MByte]: 11.93 s
Waveform 8 MW [16 MByte]: 268.55 s

Serv-U 2.5e (corresponding to seek command)
Waveform 500 kW [1 MByte]: 4.06 s
Waveform 8 MW [16 MByte]: 169.17 s

* Surveyed value of History All roading time
Tiny FTPD 0.52a (corresponding to seek command)
Waveform 1024 sheets: 3,604.09 s
Serv-U 2.5e (corresponding to seek command)
Waveform 1024 sheets: 1,639.87 s

Operating Procedure
1. Press the “MISC” key.
2. Press the “Network” soft key to display the “Network” menu.
3.  Press the “User Account” soft key to display the account settings menu.

_ 200007406 10:34:25 [P« _ Normal _
HISC Retuork, Stopped 16734 F 200kS/s  Smsfg[___Wetwork,
i t

S Tins 0K 55 1]
calibration zzzlllﬂl TCP/TP (:,llﬂlﬂ TCP,/ 1P (:,lllﬂl
setup setup

[
Conmunication (:,Hlﬂll User (:,lﬂlll User ::;Hlﬂll

Account / Account
M M User Account M
| ERIE & z, || [0
Setup User Name 1 Setup
7 Password  [__——|q
Netuwork Net Drive Net Drive :,l | | Hl
Setup || Tine outcsec) Setup
M W
System Config Net Print v Net Print :,l H | |H

Setup Setup

Ouerview Others

H2E
HEE

......... [
Others :,l H | |H

[

Comnect
Log List

5.00 VAdiv Auto connect

12 DC  Full -0.10 U Log List

CH1 16:1 Edge CH1 £}
| Next }

L]

(L]

(JeuondQ) suonesuNwWwo) Puidaylg H

4.  Move the cursor to “User Name” using the jog shuttle, then press the SELECT
key to display the keyboard.

5.  Follow the procedure on page 4 - 2 of the instruction manual and enter the user
name. If you do not wish to limit access, use the “anonymous” setting. If
access is to be limited, enter a user name of 15 characters or less.

6.  Move the cursor to “Password” using the jog shuttle, then press the SELECT
key to display the keyboard.
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13.8 Accessing DL7100/DL7200 Drives from a Personal computer or Workstation

7.

Follow the procedure on page 4 - 2 of the user’s manual and enter the
password. Enter the same password again. If the user name is set to
“anonymous,” it is not necessary to enter a password.

Move the cursor to “Timeout” using the jog shuttle, then press the “SELECT “
key.

Enter the Timeout time using the jog shuttle. If the DL7100/DL7200 is not being
accessed at the Timeout time, the connection to the network will be
automatically closed.

10. Execute the FTP client software from a Personal computer or workstation.

Perform file operations using the username specified in step 5.

11.  When you press the “Connection Logging List” soft key, the 25 most recent
access times, user names, and IP addresses are displayed.
200097 ,06 19:12:38 [V ec———— 11 Normal _
[ Network___]] Stopped 642 T 200kSss  Smsg Network__ ]
I Comection Logging List, {
L =/l S PR b =|III
[« [
e || | (=] el | I 1
| I« .
et il =8 =11
[« [
e || (= e ([ =
* Net Print " Net Print :lﬂllﬂ
Setup Setup
L o | I O A R Others
Cnnnegt — gl.léﬁlsiéi\l Eﬁgs it ‘ Comnect
Log List |H||H OC  Full -8.10 U Log List
Note

The DL7100/DL7200 can only support one client.
When the DL7100/DL7200 is being accessed from a PC or workstation (i.e. when it's logged

on), @ is displayed in the upper right part of the screen.

This function can not be used in conjunction with FTP client function, LPR client function, or
File operation.
The floppy disk is displayed as “FDO” in the root directory. Other devices connected via SCSI
are displayed as SCn (where “n” is the SCSI ID number).
The log is cleared when the power is turned OFF.
Before accessing a drive, refer to “13.2 Configuring the Ethernet Interface(TCP/IP)” and enter
the TCP/IP settings.
You must restart the DL7100/DL7200 for the settings to take effect.
The Ethernet communication function and the GP-IB function cannot be used simultaneously.
The FTP function cannot be used between two YOKOGAWA digital oscilloscopes. For
example, using one DL7200 as an FTP server and another DL7200 as an FTP client is not
possible.
In the case below, the waveform data and the menu display may differ.

When loading waveform data from the DL7200 to the DL7100.

When loading waveform data from the DL7100 to the DL7200.

13-16
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13.9 Viewing the Ether Option and MAC Address

Function
You can check for the factory default MAC address and the inclusion of the Ethernet
option.

Operating Procedure
1. Press the “MISC” key.
2. Press the “Overview” soft key.
“Ether : Yes/No” indicates the inclusion or omission of the Ethernet option, “MAC
: 000064_823_015 (as in the figure below)” shows you the MAC address.

2000/07./06 11:08:47 [ Nornal
HISC, HISC
Systen Overview
Calibration calibration .:,l | | H |
Mode L 1 701440
Record Length : Max16MW (BMWCH) M
Conmunication ::,Hlﬂll Conmunication ::;Hlﬂll
Option
Printer i Yes
Logic : Yes [«
SCSI 1D ,:,lﬂllﬂ PC CARD I/F : Yes SCSI 1D
Ether : Yes HAC : 000064_823 015
] Default Language : Invalid [
Network ::,lllﬂl Network
Soft version 1 9.99 ROM Sum : 64B4H
Linkage Date : TEST 00-07-03 Mon 21:48

J M
System Config ::]lﬂllﬂ System Config

I Ouerview |

Next
12|

Ouerview

—EEE

Next
1.2}

1

!
il

Note

These are only displayed if the Ethernet option is installed.
If your MAC address is displayed “XXXXXX_XXX_XXX,” contact your nearest YOKOGAWA
dealer.
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13.10 Other Settings

Function
Enter various settings specific to FTP client, LPR, and SMTP. Normally it is not
necessary to enter these setting s. ltems to be set: FTP Passive, LPR Timeout, SMTP
Timeout.

Operating Procedure

Press the “MISC” key.

Press the “Network” soft key to display the “Network” menu.

Press the “Others” soft key to display the “Others” settings menu.

Use the jog shuttle to move the cursor to “FTP passive,” then press the

“SELECT” key to select ON or OFF.

5. Next, move the cursor with the jog shuttle to “LPR Timeout” or “SMTP Timeout”
and press the “SELECT” key to display the settings menu for that setting item.

6.  Use the jog shuttle to enter the time. The server will be automatically
disconnected from the network if there is no response from it within the time
specified in these settings.

e

13-18 IM 701410-01E



Chapter 14 Other Operations

14.1 Setting the Screen Color and Brightness

Function

Screen Color

You can set arbitrary colors for the following items. The colors are set using R (red), G
(green), and B (blue) ratios from 0 to 15.

Menu screen

Fore
Back
Focus
Select
Dialog
Shadow
Line

Waveform

CH1 to Pod B

Back

Others
Snap
Snap1 to 4
Grid
Cursor
Maker

Brightness

: Selected menu item

: Background

: Selected cursor

: Selected menu

: Dialog box

: Background color of the selected menu
: Lines on the menu screen

: Waveform
: Background color of the waveform display area

: Snap shot waveform

: Loaded snap shot waveforms
: Grid

: Cursor

. Marker

You can set the brightness for the following items from 1 to 15 steps.

Menu
Waveform
Snap
Grid
Cursor

. Menu screen

: Waveform

: Snap shot waveform
. Grid

: Cursor

IM 701410-01E
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14.1 Setting the Screen Color

Operating Procedure

1.
2.

3.

Press the “MISC” key
Press the “Graphic Color” soft key to display a menu used to set the display

color and brightness. (With the DL7200 or the DL7100 firmware version 2.01 or
later, “Graphic Color” is displayed when you press the “Next 1/2” soft key.)

MTSC,

Calibration

Conmunication

SCSI ID

[Graphic Color,

Press the “Mode” soft key to display a menu used to select the settings.

=

Normal
20M3/s  Snsal

Graphic Color,

Hode

Intensity

10

£ Henu I

5 Waveforn

10

3

Hode

RGB

u

Henu

I

Waveforn

A

|
Graphic color -=|||H| :’”lﬂl
10
I £ erid
Systen Config :::lHllH C]lﬂllﬂ
10
©  Cursor

Ouerview

!

10

Next
12|

Setting the color

4.

1

o090 NOe

menu.

the menu items.

menu items.

Others

Edge CH1 F|
Auto
2.0y

IEEEI IEEEI IEE%I -lL-

Turn the jog shuttle to move the cursor to the desired item.
Press the “SELECT” key to display the color setting menu.
Turn the jog shuttle to set the color.
Press the “SELECT” key to close the color setting menu.
Press the “ESC” key to close the dialog box used to set the display color of the

Press the soft key corresponding to “RGB” to display the display color setting

Press the “Menu” soft key to display a dialog box used to set the display color of

1. In a similar fashion, set the colors for the “Waveform” and “Others” items.

[Graphic Color
Hode

RGB

"
=III

Waveforn

Others

=l

nal

im Nort
= 20M3/s  Sm:

{ Graphic Color]]

Henu,

Hode

R G B

RGB

Fore

Back

mEE

EEHE(F

Henu

Select [ERE]

|| Focus @[ [F |K

Waveform

|| shadow [@[q[9q

1| viatog [A[A[A ||

Others

Line

15 (9 19

JERVERYERY

Edge CHL |
Auto
aov

Waveforn,

Others,

CH1

CHZ

CH3

CH4

Mathl

Hathz

Pod A

Pod B

Back

R G B
15 (5[4
EiE]
HEM
(9 5 19
]
EEMA
EEE
ENEE
OEAE

R G E
EYERE
BED
154
EyEN
[EAn
BEEB
cursor {3 fi3 i3
Marker [5 9 5

Snap

Snapl
Snapz
Snap3
Snapd

Grid
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14.1 Setting the Screen Color

Setting the brightness
4.  Press the soft key corresponding to “Intensity” to display the brightness setting
menu.

19990709 10:38:45 [————————in Nornal
Stopped 25 3 20MS,s  5Smsal Graphic Color ]
Hode

4
At 55

Imtensity
SN Fenut 1

10

o

& Waveform

.................... 10

5] Snap I

- erid

&  Cursor

10

CH1 16:1 CHZ 10:1 Edge CH1
20.0 Vsdiv  5.00 UAdiv Auto
DC  Full DC  Full 0.0V

5.  Press the “Menu” soft key.

6.  Turn the jog shuttle to set the brightness of the menu screen.

7. In asimilar fashion, set the brightness for “Waveform,” “Snap,” “Grid,” and
“Cursor” items.
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14.2 Changing the Message Language and Click
Sound

Function
Selecting the message language
A message appears when an error occurs. You can set whether to display these
messages in English or Japanese. The message codes are the same for both
languages.
For messages, see page 15 - 2.

Turning ON/OFF the click sound
Set whether or not to make click sounds when the jog shuttle is turned. The default
setting is ON.

Operating Procedure
1. Press the “MISC” key.
2. Press the “System Config” soft key to display the system configuration menu.

19990709 10:39:18 |=——=———————-—n Nornal ~
MISC Stopped 25 3 20MS,s _ Snsu[Systenm Config]]
X Tain:1H 3% Hessage [
Calibration .:,lH”H
ENG
Click sound ||
Connunication :,”lﬂl .:,”lﬂl
OFF N
SCS1 10 Date Tine :Hlﬂll
[
Graphic Color :lﬂllﬂ :lﬂllﬂ
H Offset Cancel [|
System Config Hode
m
Trigger Gate [
Overview
OFF
CHI 10:1 CHZ 10:1 Edge CAL §|
Next 20.0 UAdiv  5.00 Usdiu Auto
12 DC Full IC Full 0.0V

Selecting the message language
3.  Press the “Message” soft key to select “ENG” or “JPN.”

Setting the click sound
3.  Press the “Click Sound” soft key to select “ON” or “OFF.”
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14.3 Turning OFF the Backlight and Setting the
Brightness of the Backlight

Function
Turning ON/OFF the backlight (LCD OFF)
Turns ON/OFF the LCD backlight. If a key is pressed when the backlight is OFF, the
screen returns to the measurement screen.

Automatically turning OFF the backlight (Auto OFF)
The backlight automatically turns OFF, if there is no key operation for the specified time.

Brightness of the backlight (Brightness)

You can also change the brightness of the backlight.

The lifetime of the backlight can be prolonged by dimming the backlight or turning OFF
the backlight when it is not necessary.

Operating Procedure
1. Press the “MISC” key.
2. Press the “Next1/2” soft key.
3.  Press the “LCD” soft key to display the backlight ON/OFF menu.

= Normal
26M8/s  SnsAlf LCD,

LCD OFF
~. Exec

Auto OFF ||

OFF E:
B pAUtD OFF Timg|

1nin

HTSC HISC,
[ ]
calibration .:,lﬂllﬂ LD .:,Hlﬂll

[
Communication :,l H | H | Setup ::H | H | H
Infornation

SCSI1 1D

Self Test

Graphic Color

[
Systen Config

Overvieu |

| Mext

[ Brightness ||

I%%%I I%%%I -_l_ I%%%I
IEEEI I%%%I (:Q: IEEEI

7

Edge CHL F|
Auto

1,2

IE%EI IEEEI IEEEI IEEEI IE%EI (:l: KJLZ

L]

(L]

0.0
Gate Active|

Next
272

Setting auto off
4.  Press the “Auto OFF” soft key to select either “ON” or “OFF.”
5. If “Auto OFF” is turned “ON,” press the “Auto OFF Time” soft key. Using the jog
shuttle, set the time at which the backlight will automatically turn OFF.

Setting the brightness of the backlight
6.  Using the jog shuttle, adjust the brightness of the backlight.

Turning OFF the backlight
7.  Press the “LCD OFF Exec” soft key to turn OFF the backlight.
Press any key to return to the measurement screen.
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14.4 Setting the Trigger Gate

Function
The trigger gate is used to set the timing to enable the specified trigger conditions.

OFF : Waveforms are acquired when the trigger conditions are met.

Active High : When the external signal is Low, waveforms are not acquired even if
the trigger conditions are met. When the external signal is High,
waveforms are acquired when the trigger conditions are met.

Active Low : When the external signal is High, waveforms are not acquired even if
the trigger conditions are met. When the external signal is Low,
waveforms are acquired when the trigger conditions are met.

When trigger gate is active, A—>B(N) trigger and A delay B trigger can not be specified.
Level
High and low are determined based on the external trigger level. See page 6 - 8.

The external signal is applied to the terminal on the rear panel that is shared between
external triggers, external clock, and trigger gate.

TRIG GATE IN Terminal

EXT CLOCK IN N
EXT TRIG IN

TRIG GATE IN
+40V MAX 1 MQ

The EXT TRIG IN terminal or EXT CLOCK IN terminal is also used as a trigger gate
terminal. If you wish to enable the trigger using an external signal, apply an external
signal to this terminal.

Specifications

Connector type :BNC

Maximum input voltage : £40 V(DC + ACpeak) or 28 Vrms when the frequency is less
than or equal to 10 kHz

Frequency range : DC to 50 MHz
Input impedance : Approx. 1 MQ, approx. 15 pF
Input range 12V

Minimum input amplitude : 0.1 Vp-p
Minimum pulse width : At least 10 ns for both High and Low

Operating Procedure
1. Press the “MISC” key.
2. Press the “System Config” soft key to display the system configuration menu.
3.  Press the “Trigger Gate” soft key to select “Active High,” “Active Low,” or “OFF.”
The default setting is “OFF.”

"
Date,Time

_ = Normal
FIISC, [Systen Config]] conas s unslagsven wont 1y gy
[ Tessage || Hessage [
calibration .:,lﬂllﬂ
ENG ENG
Click Sound |[| [~CLick Sound ||
Communication :,l H | H |
oFF  [A| OFF [N

[ ]
SCS1 1D :,l | | H | Date/Tine

[
Graphic Color .::lH”H

Offset cancel [|
Mode

N

Trigger Gate 1

[
System Conf ig

Overview Active High

OFF

Edge CAL
Next Auto Active Low

1

N

!
e

0.0V
Gate Activy
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14.5 Canceling the Offset

Function
You can select whether or not the offset voltage that is specified for each channel is
reflected in the results of computations and automated measurement of waveform
parameters.
OFF : Does not reflect the offset voltages in the results of computations and
automated measurement of waveform parameters.
The vertical position of the display screen corresponds to the offset voltage.
ON : Reflect the offset voltages in the results of computations and automated
measurement of waveform parameters.
The waveform that has unneeded offset voltage (DC voltage) removed from the
input signal can be observed. In this case, the vertical position becomes 0 V.
Note
» Offset cancel applies to all channels.
+ To set whether or not to cancel the offset for each channel, use linear scaling.

Operating Procedure
1. Press the “MISC” key.
2. Press the “System Config” soft key to display the system configuration menu.
3.  Press the “Offset Cancel Mode” soft key to select “ON” or “OFF.”
The default value is “OFF.”

1999-67.09 14:41:54 HEHM Normal _
HISC Stopped 753 T 20MS/s  Snsa[System Conf ig]]
X Faind 10 37 Hessage []
Calibration .:,lﬂllﬂ [T O |
ENG
Click Sound ||
Communication (:,lﬂlﬂl
OFF A

(]
SCSI 1D ,:,”lﬂl DateTine :lﬂ”ﬂ

M
Graphic Color ::;lﬂllﬂ

Offset Cancel [|
Hode

Eii ON

Trigger Gate |

]
systen Config

Overviey

Active High

CH1 16:1 CHZ 16:1 Edge CH1 £
20.8 Vadiv  5.00 Vsdiv Auto
DC Full DC  Full

Next
1-2f

L

I
e

0.0V
Gate Activel

suonesadQ 19410 E
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Chapter 15 Troubleshooting, Maintenance and Inspection

15.1 Troubleshooting

Troubleshooting

For corrective actions when a message appears on the screen, read the following

pages.

If servicing is required or if the instrument does not operate properly after taking the

following corrective actions, contact your nearest YOKOGAWA dealer as listed on the

back cover of this manual.

Problem

Possible Cause

Corrective Action

Reference Page

The power cannot be
turned ON.

The source voltage is outside
the rated range.

Use a correct power supply.

3-5

Nothing is displayed. The backlight is turned OFF. Press any key. 14-5
The screen colors are not Select appropriate colors for the screen. 14 -1
appropriate.

The display is abnormal. The system is not operating Turn ON the power again. 3-6
correctly.

The waveform display is Loaded waveform data from an Unload the loaded waveform. 11-16

not updated. external storage medium.

Keys do not work. The instrument is in the remote Press the SHIFT + CLEAR TRACE key —
mode. activate local mode.

Other causes. Execute a key test. If the test fails, 15-7
servicing is required.

Triggering does not occur.  The trigger gate is enabled. Turn OFF the trigger gate. 14-6
The trigger settings are not Set correct trigger settings. Chapter 6
appropriate.

The measured values are  Did not allow adequate warm-up  Allow at least 30 minutes for the —

odd. time. instrument to warm-up after turning

ON the power.
The instrument has not been Perform calibration. 4-9
calibrated.
The probe’s phase has not been  Correct the phase properly. 3-7
corrected.
The probe attenuation is not Set to the correct value. 5-4
correct.
An offset voltage is added. Set the offset voltage to zero. 5-2
Other causes Perform calibration. If the measured 4-9
values are still odd, servicing is required.

Cannot output to the printer. The printer head is damaged or Servicing is required. —
worn out.

Cannot save to the medium. The medium has not been Format the medium. 11-4
formatted.

The medium is write protected. Remove the write protection from the —
medium.
Insufficient space on the medium. Delete unnecessary files or use a new 11-27

medium.

The instrument cannot be
configured or controlled via
the communication interface.

The address used in the program
is different from the actual address.

The GP-IB interface is not being
used according to the electrical
and mechanical specifications.

Use the same address in the program
and the instrument.

Comply with the specifications.

Communication
Interface User’s
Manual

(IM701410-11E)
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15.2 Messages and Corrective Actions

Error Messages

If an error occurs during operation, an error code may appear on the screen. This
section describes the meanings of the error messages and the corrective actions which
they require. The messages can be displayed either in English or Japanese (see page
14 - 4). If the corrective action requires servicing, contact your nearest YOKOGAWA
dealer as listed on the back cover of this manual for repairs.

In addition to the error messages listed in this section, there are also communication
related error messages (0 to 500, 912 to 915). These messages are described in the
Communication Interface User's Manual (IM701410-11E).

Status Messages

Code Message Discription Reference Page
0 Aborted hard copy. 10-3
1 Aborted file operation. Chapter 11
4 Completed GO/NO-GO. Section 9.11 and
9.12
10 Set to remote mode by communication Press SHIFT+ CLEAR TRACE to change to —
commands local mode.
11 Local lockout by communication commands To allow key operation, release the lockout —
using communication commands
13 All settings will be initialized. Power up with 4-4
the RESET key depressed.
21 Completed action-on-trigger. 6 -35
22 Executed unload 11-17,11-24
23 Release the Preview mode. 10-3
24 Some of the channels are set to 50-Q DC input. 5-3
To keep the settings, press the SELECT key.
Pressing any other key will change the settings
to 1-MQ DC input.
25 Aborted the search 7-14,8-14
26 Executed the search, but no record was found 7-14
that matched the conditions.
27 Executed the search, but no record was found 8-14
that matched the pattern.
28 Pattern contains points that are between Thr 8-14
Lower and Thr Upper.
29 FFT will be performed on all records. —
Abort the operation by setting the history
Display Mode to One.
30 Aborted the recalculation of the FFT. —
31 The logic option is not installed on this model. —
32 Aborted statistical measurement processing. — 9-17
33 Aborted the analysis. — —
34 Data not detected. — —
Execute again after changing the settings
or reacquiring the waveform.
35 The corresponding field was not found. — 8-29,8-34
36 The frame contains indefinite data — —

(greater than Thr Lower but less than Thr Upper).

15-2
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15.2 Error Messages and Corrective Actions

Error in

Execution (600 to 799)

Code Message Corrective Action Reference Page
601 Invalid file name or SCSI ID Check the file name and the SCSI ID. 11-9,11-11
602,603 No SCSI device or no media inserted Check the SCSI device connection, the SCSI ID 11-3,11-9
number, and the existence of a medium in the drive.
604 Media failure Check the medium. —
605 File not found Check the filename and the medium. Chapter 11
606 Media is protected Set the disk’s write protect switch to OFF. —
607 Media failure Check the medium. —
608 to 610 Invalid file name or SCSI ID Check the file name and the SCSI ID. 11-9
611,612 Media full Delete unnecessary files or use another disk. 11-28
The number of bytes necessary is given in the
pages indicated on the right.
613 Cannot delete a directory if there are files Delete all files in the directory before deleting the 11 - 28
in the directory. directory.
614 File is protected Clear the write disable (*) mark. 11-28
615 Physical format error Reformat the medium. If the same error occurs, 11-4
this instrument cannot format the medium.
616 to 620 File system failure Check using another medium. If the same —
message still appears, servicing is required.
621 File is damaged Check the file. —
622 to 641, File system failure Check using another medium. If the same —
656 to 663 message still appears, servicing is required.
642 No media exists in SCSI device Check that the medium is correctly inserted . —
into the SCSI device
646 to 653 Media failure Check the medium —
654 Media failure Check the floppy disk’s format type. 11-4
665 Cannot load this file format Files stored on other models (DL/AG series) —
cannot be loaded.
666 File is now being accessed. Wait a moment. Execute after accessing is finished. —
667 Cannot be executed while running Press the START/STOP key to stop the 4-7
waveform acquisition.
668 Cannot find ".HDR ' file Check the file. 11-10
669 The specified file cannot be loaded on this Upgrade the ROM version (upper compatible). —
ROM version or this model. Data saved on the 8 MWord/CH model cannot be
loaded by the 2 MWord/CH model.
671 Save data not found Check the presence of data to be stored. —
673 SCSI controller failure Check the built-in MO or terminator connection. —
676 Unknown file format. Check whether the data file in a format that is 11-34
supported. Change the file extension.
677 P-P compression cannot be used to save Turn OFF the P-P compression. 11-11,11-14
FFT waveforms
679 Data that have been P-P compressed and — —
saved cannot be loaded.
680 lllegal printer head position Set the release arm to the “HOLD” position. 10-2
681 Paper empty Load a paper roll. 10-2
682 Printer over heat Turn OFF the power immediately. —
Servicing is required.
683 Printer over heat Turn OFF the power immediately. —
Servicing is required.
684 Printer is not installed Check that the printer is installed. ii
685 Printer time out Servicing is required. —
686 Centronics printer is error Turn the power of the printer from OFF to On. —
IM 701410-01E 15-3
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15.2 Error Messages and Corrective Actions

Code Message Corrective Action Reference Page
687 Centronics printer is offline — —
688 Centronics printer is out of paper — —
689 Centronics printer is in use — —
690 Cannot detect Centronics printer Turn ON the printer check connectors. —
691 Printer failure Servicing is required. —
Service is required
701 Cannot be executed while running Press the START/STOP key to stop the waveform 4 -7
acquisition.
703 There is no undo-data Cannot undo because the data were cleared 4-4
during initialization or auto setup. 4-5
704 Cannot be executed while running Press the START/STOP key to stop the waveform 4 -7
acquisition.
707 Can't start while data out. Wait a moment. Wait until data output is complete. Chapter 10
711 Cannot access file while hard-copying. Wait until the hard copy completes. 10-3
Wait a moment.
712 Cannot compress this hardcopy image Turn OFF the compression setting. 10-9,10- 11
Turn off the compression switch
713 Calibration failure.Failed CH: * Servicing is required. —
Disconnect the input and execute again.
If it fails again, servicing is necessary.
726 Cannot start when loading waveform data Unload the files. 11-17
that have been saved in the history All mode,
Unload the loaded files from the FILE menu.
727 Insufficient output data. Increase Mag or widen the Time Range interval. 10-4
Increase Mag or widen the Time Range
interval.
728 Hard copying Pressing the “Copy” key again aborts the 10-5
Abort or wait until it is complete. operation.
729 Calibration cannot be performed while Unload the waveform. 11-17
waveform data are loaded.
Unload the loaded files from the FILE menu.
730 Pattern is not specified. Set at least one search pattern not to X. 8-17
731 Cannot start when waveform data that have  Unload the waveform. 11-17
been acquired in the linear average mode are
loaded.
Unload the loaded files from the FILE menu.
732 Cannot be executed while computation is in  Aborted when Math/Display is turned Off. 9-22
progress.
733 Failed to measure statistics. Check to see that waveform data to be measured  Section 9.3
The target waveform data exists or the exists and that there is at least one cycle of
measured waveform data may not exist. waveform within the measurement range.
If Cycle Statistics is specified, the instrument
may be configured in a way that fails to
detect the cycle.
735 The file ltem is inappropriate. Select Waveform, Snap or Measure. Section 11.6,11.8
Select Waveform, Snap or Measure. and 11.9
736 Analyzes data does not exist. Execute the analysis. 8-29,8-34
Execute the analysis.
750 Cannot connect with ftp server. Confirm the network settings and connection. Chapter 13
751 Has not connect with ftp server yet. Confirm the network settings and connection. Chapter 13
752 This ftp function in not supported. — Chapter 13
753 FTP Error: Rwd Confirm the network settings and connection. Chapter 13
754 FTP Error: Cwd Confirm the network settings and connection. Chapter 13
755 FTP Error: Rm Confirm the network settings and connection. Chapter 13
756 FTP Error: List Confirm the network settings and connection. Chapter 13
757 FTP Error: Mkdir Confirm the network settings and connection. Chapter 13

15-4
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15.2 Error Messages and Corrective Actions

Code Message Corrective Action Reference Page
758 FTP Error: Rmdir Confirm the network settings and connection. Chapter 13
759 FTP Error: Get Confirm the network settings and connection. Chapter 13
760 FTP Error: Put Confirm the network settings and connection. Chapter 13
761 FTP Error: GetData Confirm the network settings and connection. Chapter 13
762 FTP Error: PutData Confirm the network settings, connection, and Chapter 13
disk capacity.
763 FTP Error: AppendData Confirm the network settings, connection, and Chapter 13
disk capacity.
764 FTP Error: Client Handle Confirm the network settings and connection. Chapter 13
765 FTP Error: Others Confirm the network settings and connection. Chapter 13
785 Cannot send data to a network printer. Confirm the network settings and connection. Chapter 13
786 Cannot send a mail. Confirm the network settings and connection. Chapter 13

Error in Setting (800 to 899)

Code Message Corrective Action Reference Page
800 lllegal date-time Set a correct date and time 3-10
4-2
801 lllegal file name The file name contains characters that are not 4-2
allowed or the file name is restricted in MS-DOS.
804 Cannot change this parameter while running Press the START/STOP key to the waveform 4-7
acquisition.

806 GO/NO-GO executing. Please press All keys other than the START/STOP key are 9-34
stop-key disabled during GO/NO-GO determination.

814 Duplicated Name Set a different label. 8-7

819 Cannot change when Channel Display is OFF Turn ON the channel display or set Math operation. 5 - 1
or Math settings are invalid Sections 9.4 10 9.9

821 Cannot change when ExtClock is active Change the timebase to Internal. 5-14

829 Cannot change when all bits of Logic Display Turn ON the bits you wish to display. 5-12
are OFF

836 Settings cannot be changed during Select Abort or press the START/STOP key. 4-7
action-on-trigger. 6-35
Abort action-on-trigger.

840 Cannot set the acquisition mode is Average Change the acquisition mode or the trigger mode. 6 - 1
when the trigger mode is set to Single or 7-2
Single(N).

841 It is not possible to make a setting that will Setting or set the trigger mode 5-16
result in the repetitive mode when the trigger to a different mode. -2
mode is set to Single (N).

842 A—B(N) and A Delay B cannot be specified Turn OFF the trigger gate. 14-6
when the Trigger Gate is active.

843 The trigger mode cannot be set to Single or  Change the acquisition mode or the trigger mode. 6 - 1
Single (N) when the acquisition mode is set 7-2
to Average.

846 The trigger mode cannot be set to Single (N) Turn OFF the repetitive sampling mode, lower the 5-16,7 -1
during repetitive sampling mode. T/div setting, or shorten the record length. 7-9

847 Cannot be set during repetitive sampling Turn OFF the repetitive sampling mode, lower the 5-16,7 -1
mode. T/div setting, or shorten the record length. 7-9

848 Not possible during the interleave mode. Turn OFF the interleave mode. 7-9

850 The acquisition mode cannot be set in the Change the record length. 7-1
current aquisition mode.

851 Computation cannot be carried out at the Change the record length. 7-1
current record length.

852 The operation is not possible when Unload the files. 11-17

waveforms are loaded.
Unload the loaded files from the FILE menu.
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15.2 Error Messages and Corrective Actions

Code Message Corrective Action Reference Page
853 Cannot be configured or executed Abort the search. 7-14
during the search operation.
854 Search pattern does not exist. Change the search conditions. 8-14
Execute the search.
855 Cannot be configured or executed Abort the search. 7-14
during the history search operation.
856 The record cannot be selected Check the record number using Show Map. 7-14
857 History record does not exist. History record is not created in the average mode, 7 -2
repetitive sampling mode, or roll mode. 7-9
858 Settings cannot be changed or executed Set the history Display Mode to One. -14
during FFT recalculation.
Abort the operation by setting the history
Display Mode to One.
860 Cannot be configured or executed while Set the history Display Mode to One. 7-14
updating the history all display.
Aborted when history display mode is set to
One.
861 Cannot output color in this format. Turn OFF the color. Section 10.3
862 Zones cannot be edited in the following cases:  Display the main window and the target waveform. Section 9.12
» When the main windows is not displayed.
» When the target waveform is not displayed.
863 The zone waveform does not exist. Display the zone waveform. Section 9.12
864 The zone is being edited. To perform other  Select Quit to exit zone editing. Section 9.12
operations, select Quit to exit zone editing.
865 Zones determination is not possible in the Display the main window and the target window Section 9.12
following cases: and create the zone waveform.
» When the main window is not displayed.
» When the target waveform is not displayed.
» When the zone waveform does not exist.
868 Processing statistics. To perform other Abort statistical processing. Section 9.3
operations, abort the statistical processing.
869 Cannot be specified. Increase the number of data bytes. 8-32,8-37
Invalid byte or bit.
870 Cannot be set when CS channels are not Select a CS channel. 8-29t08-31,
specified. 8-35
System Operation Errors (900 to 908, 912 to 914)
Code Message Corrective Action Reference Page
901 Backup failure Check the condition of the built-in lithium battery — —
using the overview screen.
Servicing is required.
906 Fan stopped ; Turn OFF the power immediately. —
Turn off immediately Servicing is required.
907 Backup battery is flat Servicing is required to replace the battery. —
912 Fatal error in Communication-driver Servicing is required. —

Note

When servicing is required, double-check by initializing the instrument.
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15.3 Self-Diagnostic Test (Self Test)

Function

Memory test

This test checks the internal ROM. The ROM is functioning correctly, if “Pass” is
displayed. If “Failed” is displayed, contact your nearest YOKOGAWA dealer as listed on
the back cover of this manual.

Key test

Tests whether or not the front panel keys are operating correctly. If the name of the key
that is pressed is highlighted, then it is operation correctly. If it does not, contact your
nearest YOKOGAWA dealer as listed on the back cover of this manual.

Floppy disk drive test
This test checks the floppy disk drive. If “Failed” is displayed, contact your nearest
YOKOGAWA dealer as listed on the back cover of this manual.

SCSI test
This test checks SCSI. If “Failed” is displayed, contact your nearest YOKOGAWA dealer
as listed on the back cover of this manual.

Accuracy test
This test checks A/D accuracy. If “Failed” is displayed, contact your nearest
YOKOGAWA dealer as listed on the back cover of this manual.

Printer test

This test checks the optional built-in printer. The printer is functioning correctly if gray
shading is printed properly. If it is not, contact your nearest YOKOGAWA dealer as
listed on the back cover of this manual.

PC Card test

Test whether the PC card is in normal condition. If “Failed” is displayed after completing
the test, please contact the Yokogawa Engineering Service center printed on the back of
this manual.

IM 701410-01E
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15.3 Self-Diagnostic Test (Self Test)

Operating Procedure
Displaying the self test menu
1. Press the “MISC” key.
2. Press the “Next 1/2” soft key to display the self test soft key menu.

3.  Press the “Self test” soft key to display the self test menu.

Go to step 4 for a memory test, step 9 for a key test, step 13 for a printer test,
and step 16 for a floppy disk drive test, a SCSI test, or a accuracy test.

MTSC,

MISC,

Calibration

[
LCD

Test Ttem

Hemory

[_Self Test_]]

A_sSelf _Test_]]

Key Board

Conmunication

Setup
Information

Hemory |

SCSI ID

Self Test

FDD

Graphic Color

M
Systen Config

Overviey

!

Next
1,2

Next

Execute the memory test

4.  Press the “Test ltem” soft key to display the test item menu.
5. Press the soft key corresponding to the memory to be tested.
6.  Pressing the “Test Exec” soft key executes the memory test.

I Test Exec |

SSEE

1999,67/16 108:57:50 [———o————ji0« Normal

Main pa

ne

ROM

Battery

Test Compli

t
d

Backup pat :
med : Pass

s MEMOPY TESE sescscsese
———-——— System -————

Pass
: Pass

Pass

: Pass

Sun = BDFBH

: Pass

eted.

[_Seif Test_ ]
Test Item

Memory

A

L

I Test Exec I

Executing the key test

7.  After step 3, press the “Test ltem” soft key to display the test item menu.
8.  Press the soft key corresponding to the key board to be test.

1

9.  Pressing the “Test Exec” soft key executes the key test.

10. Press all the keys. To terminate the key test, press the “ESC” key twice.

SCsI

Printer

Accuracy

PC CARD
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15.3 Self-Diagnostic Test (Self Test)

Testing the soft keys

11. Pressing the “Soft Key” soft key displays a keyboard.
12. Using the jog shuttle and the “SELECT” key, check that the characters on the
keyboard can be entered correctly. Pressing the “ESC” key twice clears the

keyboard.
1999,07/10 10:57:50 [———=—————x _ Normal _
Stopped 67 3 D00kS s 2Zmsd{__Self Test_ ]|
T Faina 10k 5 Test Tten ||
key Board
Soft Key 1
COPYTEST

| Test Exec |

CH1 18:1 CHZ 16:1 Edge CH1
20.0 Vadiv  5.00 UAiv Auto
DC Full DC Full a6V

Executing the printer test

13. After step 3, press the “Test ltem” soft key to display the test item menu.
14. Press the soft key corresponding to the printer to be test.
15. Press the “Test Exec” soft key to execute the printer test.

GRS ——— I}
Stopped 67 g

'
T Faina 10k 5

Nornal
S00kS/s  2msf

Printer

[Self Test_ ]
Test Ttem

L

| Test Exec |

CH1 18:1 CHZ 16:1 Edge CH1
20.0 Vadiv  5.00 UAiv Auto
DC Full DC Full a6V
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15.3 Self-Diagnostic Test (Self Test)

Testing the FDD, SCSI, PC Card (optional), or Accuracy
16. After step 3, press the “Test ltem” soft key to display the test item menu.
17. Press the soft key corresponding to the FDD, SCSI, PC Card, or Accuracy to be
test.
18. Press the “Test Exec” soft key to execute the floppy disk drive test, SCSI test, or
Accuracy test.

1999/02,10 10:57:50 [I———==———x _ NOrmal _
Stopped 67 7 500kS/s _ 2msi_Self Test_J]

< I'Im:]nk B Test Item

FDD

| Test Exec |

CH1 16:1 CHZ 16:1 Edge CH1
20.0 VUsdiv  5.00 Usdiv Auto
DC  Full DC Full a0V

» Insert a floppy disk befor executing FDD test.
» Please note the following when performing the SCSI self-test:
» Only test unpartitioned SCSI devices
» Setthe SCSI ID to “5”
» The PC Card self-test cannot be performed on a PC Card that has partitions.
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15.4 Checking the System Condition

This function allows you to check the ROM version, model, and installed options. The
screen is shown in the procedure.

1. Press the “MISC” key.
2. Press the “Overview” soft key to display the overview screen.
Pressing any key clears the overview screen.

20060,08,63 17:16:28 1o Normal

MISC,

Systen Overvieuw
Calibration

1

I

Mode1 : 701440
Record Length * Ma)x16MU (BMU,CH) e
Communication :,H | H | |
option
Printer : Yes
Logic : Yes 0
PC CARD IF : Yes SCSI 10 ,:,lﬂllﬂ
Ether : Yes MAC : DOOO64_BZ3_015
Default Language : Invalid
Network ::l | | H |
Soft Version D124 ROM Sum : 3F43H
Linkage Date : 00,08-03 Thu 13:27
e
Susten cont ig
| e |
Next —
12|

+ Backup battery
Displays “OK” if the built-in lithium battery is normal, “Empty” if the battery is flat. If “Empty” is
displayed, contact your nearest YOKOGAWA dealer as listed on the back cover of this
manual.
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15.5 Replacing the Power Fuse

A

Specified Rating

Replacement Procedures

» To prevent the possibility of fire, use only a fuse having the specified rating
(voltage, current, and type).

» Make sure to turn OFF the instrument and unplug the power cord before
replacing the fuse.

» Never short the fuse holder.

The power fuse used on this instrument is specified as follows.
* Maximum rated voltage : 250V
* Maximum rated current : 4 A

« Type : Time lag
» Standard : VDE/SEMKO/UL/CSA/SEV certified
» Part number : A1352EF

Follow the procedures below to replace the power fuse.

1.
2.
3.

Turn OFF the power switch.

Unplug the power cord from the power outlet.

Press the dented fuse holder section of the power connector with a Philips
screwdriver, for example, and turn it in the direction of the arrow in order to
remove the fuse holder.

Remove the burned out fuse from the tip of the fuse holder.

Place a new fuse in the fuse holder, and place the fuse holder back in its original
position.

15-12
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15.6 Recommended Replacement Parts

The three-year warranty applies only to the main unit of the instrument (starting from the
day of delivery) and does not cover any other items such as expendable items (items
which wear out). Contact your nearest YOKOGAWA dealer for replacement parts.

Parts Name Limited Life
Built-in printer Under normal usage, 120 rolls of paper (part No.: B9850NX)
LCD back light Approx. 25000 hours when used continuously

The following parts are wear out parts. We recommend you replace them periodically as
indicated below. Contact your nearest YOKOGAWA dealer for replacement parts.

Parts Name Recommended Replacement Period

Cooling fan 3 years
Backup battery (Litium Battery) 5 years
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Chapter 16 Specification

16.1

Input Section

Item

Specifications

Number of input channels

4 (CH1 to CH4)

Input coupling settings

AC 1 M@, DC 1 MQ, DC 50 &, GND

Input connector

BNC

Input impedance

1 MQ +1.0%, approx. 20 pF
50 Q £1.0% (V SWR 1.4 or less (DC to 500 MHz))

Voltage-axis sensitivity setting

1 MQ input : 2 mV/divto 10 V/div (1 - 2 - 5 steps)
50 Qinput :2 mV/divto 1 V/div (1 -2 - 5 steps)

Maximum input voltage

1 MQ input (at 1 kHz or less) : 400 V (DC + AC peak) (282 Vrms CATII)

DC offset range (max)
(At 1 : 1 probe attenuation)

50 Q input :5Vrms or less and 10 Vpeak or less
2 mV/div to 50 mV/div E1V

100 mV/div to 500 mV/div.  :+10V

1 V/div to 10 V/div 1100V

Vertical (voltage) axis precision
DC precision*’
Offset axis precision*

1.5% of 8 div + offset voltage precision)
1% of set value + 0.2 mV)

1% of set value + 2 mV)

1% of set value + 20 mV)

2 mV/div to 50 mV/div
100 mV/div to 500 mV/div

*(
H
T
1 V/div to 10 V/div x(

Frequency characteristics*'*2

(—3dB point when sine wave
of amplitude +4 div is input)

50 Q input
1 V/divto 10 mV/div : DC to 500 MHz
5 mV/div to 2 mV/div : DC to 400 MHz
1 MQ input (defined at the tip of the probe when using the passive probe 700988)
10 V/div to 10 mV/div : DC to 400 MHz
5 mV/div to 2 mV/div : DC to 300 MHz

—3dB point for AC coupling used

Not above 10 Hz (When using the 10 : 1 probe (standard accessory), 1 Hz or less)

Interchannel skew
(with identical settings)

above 1 ns

Residual noise*3

Larger of £1.25 mV or £0.15 div (typical**)

Interchannel isolation

-34 dB (typical**)

(at identical voltage sensitivity, DC to 500 MHz)

A/D conversion resolution

8 bits (24 LSB/div)

Probe attenuation settings

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

Bandwidth

100 MHz or 20 MHz band limit ON/OFF

Maximum sample rate

Realtime sampling mode

With interleave ON :1GS/s
With interleave OFF : 500 MS/s
Repetitive sampling mode : 100 GS/s

Maximum record length

701410 With interleave ON : 2 MWords/CH
With interleave OFF : 1 MWords/CH
701420 With interleave ON : 8 MWords/CH
With interleave OFF : 4 MWords/CH
701430 With interleave ON : 4 MWords/CH
With interleave OFF : 2 MWords/CH
701440 With interleave ON : 16 MWords/CH

With interleave OFF : 8 MWords/CH

*1  As measured following calibration (after 30-minute warmup), with internal-clock timebase, under standard operating
conditions as described on page 16 - 10.

*2  For repetitive events

The frequency region for single shot is DC to sampling frequency/2.5 or the frequency region for the repetitive event,

whichever is less.

*3  Measured under following conditions: input block shorted; 10 kWord record length; Normal acquisition mode; accumulation

OFF; 1 : 1 probe attenuation

*4  Typical (or average) value; not guaranteed.
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16.2 Trigger Section

Item

Specifications

Trigger mode

Auto, auto level, normal, single, single(N)

Trigger source

CH1 to CH4, EXT ,LINE

Trigger coupling

CH1to CH4 :DC/AC
EXT :DC

HF rejection

20 kHz or 15 kHz band limit ON/OFF for trigger source (CH1 to CH4)

Trigger hysteresys

Select the trigger hysteresys width (CH1 to CH4)

Trigger level setting range CH1to CH4  :+4 div from screen center (0.01 div resolution)
EXT 112 V (5 mV resolution)
Trigger level precision*! CH1 to CH4*" : (1 div + 10% of trigger level)
EXT*2 1 (50 mV + 10% of trigger level)
External-trigger probe attenuation 1:1,10:1
Trigger sensitivity*2 CH1to CH4  :1divp - p (at DC to 500 MHz)
EXT : 100 mVp-p (at DC to 100 MHz)
Trigger position Can be set in 1% increments of record length
Trigger delay setting range Oto4s
Holdoff - time range 80nsto10s

Trigger slope

Rise, Fall, Rise/Fall (with edge trigger)

16-2
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16.2 Trigger Section

Trigger type Edge

A - B(N)

A Delay B

OR

Pattern

Pulse Width

TV

Logic

: Activate the trigger on the edge of a single trigger source.
: Trigger occurs Nth time condition B becomes true after condition A

becomes true.

Count :1to0 108
Condition A : Enter, Exit
Condition B : Enter, Exit

: Trigger occurs first time condition B becomes true after specified delay

following condition A true.
Delay :3nsto5s
Condition A : Enter, Exit
Condition B : Enter, Exit

: Trigger occurs on the OR of trigger conditions that are specified on multiple

trigger sources.
The trigger condition can either be edge or window. Rise (IN), Fall (OUT),
or Don’t care can be specified on each channel from CH1 to CH4.

: Trigger occurs on the edge of the clock channel based on the True/False

condition of the parallel pattern that is specified on multiple trigger sources.
If the clock channel is set to Don’t care, then the trigger occurs only on the
True/False condition (Enter/Exit) of the parallel pattern.

The parallel pattern is the AND of the channel states of each channel.

: Trigger occurs on the width of the True/False condition of the parallel

pattern that is specified on multiple trigger sources. The parallel pattern is
the AND of the channel states of each channel or the AND of the window
conditions of each channel.

[Pulse>Time] : Triggers when the width above is greater than Time.

[Pulse<Time]  : Triggers when the width above is less than Time.

[T1<Pulse<T2] : Triggers when the width above is greater than T1 and
less than T2.

[Time Out] : Triggers when the width above exceeds Time.

Time range :1nstols

Time accuracy*' : #(0.5% of setting*® + 1 ms)
Minimum detectable time*2: 2 ns (typical value*)

: Trigger for video signal, in NTSC, PAL, or HDTV (studio “high vision”)

format. Input channel must be CH1. User can select field no. and line no.

: Trigger occurs when the logic condition is met, or on Edge OR condition of

the analog inputs while the logic condition is being met.
The logic condition is the parallel pattern set using High, Low, and Don’t
care across POD A and B (16 inputs).

» Conditions A and B are parallel pattern conditions that are set separately to High, Low, or
“Don’t care” for each channel (CH1 to CH4) and for EXT input.

Trigger gate

The trigger is activated only when the trigger conditions are met while the input applied to

the trigger gate input terminal (TRIG GATE IN) is active.
Select High or Low for the active level.

*1
*2

*3
*4

As measured immediately after calibration, under standard operating conditions (see page 16 - 10), with machine warmed

up.

As measured under standard operating conditions (see page 16 - 10) after warmup.

When set to T1<Pulse<T2, the value of T2.

Typical (or average) value; not guaranteed.
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16.3 Time Axis

Item

Specifications

Time axis range

1 ns/div to 50 s/div (record length is 10 k Words or more)
1 ns/div to 5 s/div (record length is 1 k Words)

Time base precision”

+(0.005%)

Time axis precision’’

+(0.005% + 500 ps + 1 digit)

EXT CLOCK IN

Connector type BNC

Maximum input voltage +40 VDC + ACpeak or 28Vrms, 10 kHz or less
Input frequency range 40 Hz to 20 MHz (continuous clock only)
Sampling jitter not above +1.25ns

Minimum input level 0.1 Vp-p

Threshold level +2 V (5 mV resolution)

Input impedance Approx. 1 MQ, 15 pF

Minimum pulse width At least 10 ns (for both High and Low)

*1  As measured under standard operating conditions (see page 16 - 10) after warm up.
*2 1 digit may be unreliable depending on the sampling.

16.4 Display

Item Specifications
Display 8.4 - inch (approx. 21.3 cm) color TFT liquid crystal display
Screen size 170.9 mm (width) x 129.6 mm (height)

Total picture elements *
Waveform picture elements

640 x 480 dots
500 x 384 dots

*

Liquid crystal display may include defects of about 0.02% of all picture elements.

16.5 Functions

Acquisition / display functions

Item

Specifications

Acquisition mode

Select from five modes: Normal, Averaging, Sequential Store, Envelope, Box Average.

Sampling mode

Select realtime or repetitive sampling. (Availability depends on time-axis settings.)

Record length

DL7100: 1 kWords, 10 kWords, 50 kWords, 100 kWords, 250 kWords, 500 kWords, 1
MWords, 2 MWords, 4 MWords (701420), 8 MWords (701420)

DL7200: 1 kWords, 10 kWords, 50 kWords, 100 kWords, 250 kWords, 500 kWords, 1
MWords, 2 MWords, 4 MWords, 8 MWords (701440), 16 MWords (701440)

Zoom

Can zoom up to 2 time-axis ranges of displayed waveform(s).

Display format

1, 2, 3, 4, or 6 waveform windows

Interpolation

Display samples using dot display, “sine” interpolation, linear interpolation, or pulse
interpolation.

Graticule

Select from three graticule types.

Auxiliary display items

Select display or nondisplay of scale values, waveform labels.

X -Y display

Display two X - Y waveforms

Accumulation

Displays multiple iterations of waveform, in either “persistence mode” or “color-grade
mode.”

Snapshot Freezes current waveform on screen. Saves or loads the snapshot waveforms in bitmap
format.
Trace clear Removes currently displayed waveform.
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16.5 Functions

Vertical/horizontal axis setting functions

ltem Specifications
Channel ON/OFF Independent ON/OFF for each channel (CH1 to CH4).
Vertical-axis Expand/reduce Axis can be expanded or reduced while acquisition is suspended.
Input filter Set 20 MHz or 100 MHz band limit ON/OFF independently for each channel (CH1 to CH4).
Vertical position setting Waveforms can be moved vertically in the range +4 div from the center of the waveform
display frame.
Linear scaling Set scaling coefficient, offset, and unit separately for each channel (CH1 to CH4).
Roll mode The roll display mode is enabled when the trigger mode is auto, auto-level, or single and
the time axis is as follows.
1 MW or less : 50 ms/div to 50 s/div (except 50 ms/div to 5 s/div for 1 kW)
2 MW : 100 ms/div to 50 s/div
At 4 MW : 200 ms/div to 50 s/div
At 8 MW : 500 ms/div to 50 s/div

At 16 MW (only 701440): 1 s/div to 50 s/div

Analysis Functions

ltem Specifications

SPI Signal Analysis Search Function’ Analyze and search the data by inputting CLOCK to CH1, DATA1 to CH2, DATA2 to CH3,
and CS signal to CH4 or bit 0 to 7 of the logic input (option) PodA.
Analysis Function : Display the conditions of DATA1, DATAZ2, and CS through
serial data in units of bytes (8 bits).
The result of the analysis can be output to a file.
Search Function : Search indefinite data or a specified data pattern based on
the analysis result.

Search and Zoom Function Search for, then expand and display a portion of the displayed waveform. Choose from the
following five search methods.
Edge : count the rising or falling edges, and automatically search
either edge.
Serial Pattern : automatically search a serial pattern (up to 64 bits) with a
synchronized or unsynchronized clock.
Parallel Pattern : automatically search a parallel pattern from CH1-CH4,

MATH1, MATH2, or 16-bit logic (optional). (Supported by
DL7100 software (ROM) version 1.21 and later.)

Pulse Width : automatically search for parts where a pulse width meets
specified conditions. (Supported by DL7100 software
(ROM) version 1.11 and later.)

Auto Scroll : automatically scroll the zoom position (Supported by
DL7100 software (ROM) version 1.21 and later.)

History Search Function You can search for and display waveforms from the history memory that satisfy specified
conditions. Choose from the following two search methods.

Zone : Set an area on the screen, then extract and display only those
waveforms that pass through the area (Pass mode), or do not pass
through the area (Bypass mode).

Parameter : Extract and display only the automatic measurement results of the
waveform parameters which meet the specified conditions.(Supported by
DL7100 software (ROM) version 1.21 and later.)

Cursor measurement function Allows selection of cursor type from Marker, Horiz, Vert, H&V, and degree.
Automatic measurement of Measures the following waveform parameters automatically. For parameters P-P to
waveform parameters function Int2XY, the Cycle mode can be specified in which the measurement is made over 1 cycle.

P - P, Max, Min, Ave, Rms, Sdev, High, Low, +OShot, —OShot, Int1TY, Int2TY, Int1XY,
Int2XY, Freq, Period, Rise, Fall, +Width, -Width, +Duty, —Duty, Burst1, Burst2, pulse, Aug

Period, Delay.
The following statistical processing operations are also available.
Parameters : Above parameters

Statistical items  : Min, Max, Avg, Cnt, Sdv
* Limited to products with software (ROM) version 3.01 or later.
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16.5 Functions

ltem Specifications
Computing functions +, —, X, binary computation, differentiation, integration, power spectrum, inversion
The maximum record length that can be computed is as follows:
701410 Possible at all record lengths.
701420 When the interleave mode is ON  : 4 MWords
When the interleave mode is OFF : 2 MWords
701430 Possible at all record lengths.
701440 When the interleave mode is ON  : 8 MWords

When the interleave mode is OFF : 4 MWords
However, select the range for the power spectrum (1 kWords/10 kWords).

Phase shift The phase of CH1 to CH4 can be shifted for monitoring. Computation is performed using
the phase-shifted result. Maximum record length: 8 MWords

GO/NO-GO function Judgment is made on the automatically measured value of waveform parameters and the
results are output to the printeror to a floppy disk/external SCSI device or buzzer send a
mail.*

*: Ethernet + PC Card interface (optional)

Screen Data Output Functions

Item Specifications

Built-in printer (optional) Outputs hard copy of screen.

External printer Print the screen image to an external parallel printer (via Centronics interface or
Ethernet").
Supports ESC/P, SC/P2, LIPS3, PCL5, BJ commands, and PostScript (Eternet optional ).

Floppy disk/SCSI Output data formats : PostScript, TIFF, BMP

/Network drive'

/PC Card

*1: Ethernet + PC Card interface (optional)
*2:  PC Card (optional)

Data Storage Functions

ltem Specifications
History memory Interleave mode ON  : Retain max. 2048 (DL7100) or 4096 (DL7200) waveforms
recorded.
Interleave mode OFF : Retain max. 1028 waveforms recorded.
Floppy/SCSI Save and restore waveform data, settings, other data.
/Network drive”!
/PC Card™?

*1: Ethernet + PC Card interface (optional)
*2:  PC Card (optional)
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16.5 Functions/16.6 Rear Panel Input/Output

Other Functions

Item

Specifications

Initialization function

Automatically resets key settings to the factory settings.

Auto set-up function

Automatically sets key settings to the optimum values for the input signals.

Preset function

Sets V/div and trigger level etc. to the optimum values for TTL or ECL signal measurement,
for the user settings and the current probe 700937 (sold separately: Applicable to DL7100
with software (ROM) version 1.21 or later. See section 15.4, “Checking the System

Condition.”

Action on Trigger Hard Copy, Save to File, Buzzer and Send Mail are performed every time a trigger is
activated.

Send Mail* Sending mails for DL7100/DL7200 condition via Ethernet.

Calibration Auto calibration and manual calibration are possible.

Environment setting function

Allows setting of screen color, date/time, message language, click sound ON/OFF.

Probe Compensation signal
output function

Outputs a square calibration waveform signal (approx. 1 Vp-p, approx. 1 kHz) from the
Probe compensation signal output terminal on the front panel.

Overview function

Shows system configuration.

Self test function

Allows memory test, key test and printer test.

Help function

Displays help about settings.

* Ethernet + PC Card interface (optional)

16.6 Rear Panel Input/Output

Item

Specifications

External trigger input*’
(EXT TRIG IN)
Trigger Gate input*’'
(TRIG GATE IN)

Connector type

Input bandwidth

Input impedance

Input range

Maximum input voltage
Trigger level

:BNC

: DC to 100 MHz2

: Approx.1 MQ, 15 pF

E1V

1140 V (DC + AC peak) or 28Vrms,10 kHz or less
:+£2 V (5 mV measurement resolution)

Trigger output
(TRIG OUT)

Connector type
Output level
Output logic
Output delay time
Output hold time

:BNC

:TTL

: negative logic

: 50 ns max.

21 us min. for low level, 100 ns min. for high level

RGB video signal output
(RGB VIDEO OUT)

Connector type
Output type

: D-Sub 15-pin socket
: VGA compatible

Logic input*2 (optional)

Logic probe
Connector type

Maximum toggle frequency*®

Number of inputs
Maximum input voltage
Maximum sampling rate

Threshold level
Threshold accuracy*®
Minimum input voltage™®
Input resistance

Preset threshold

: 700985 (8 bits input)

: Half pitch 26 - pin

: 80 MHz

: 16 (Using two logic probes)

1140 V (DC + AC peak) or 28 Vrms, 1 kHz or less

: When the interleave mode is ON : 1 GS/s (DL7100)

2 GS/s (DL7200)

: When the interleave mode is OFF: 500 MS/s (DL7100)

1 GS/s (DL7200)

:£10 V (0.1 V setting resolution)
1£(0.1 V + 3% of the setting)

: 500 mVp-p

: approx. 1 MQ, approx. 15 pF
:TTL=14V,ECL=-13V

Power connectors for the probes

Number of output
Output voltage
Usable probe

14
112V
: FET probe 700939, Current probe 700937,701930,

Differental probe 701920

*1  The EXT TRIG IN terminal also operates as an EXT CLOCK IN terminal. Specifications for external - clock input appear on

page 16 - 3.

*2  The input frequency range when used as a trigger gate is DC to 50 MHz.
*3  As measured under standard operating conditions (see page 16 - 10) after warm up.

IM 701410-01E
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16.7 GP-IB Interface

Item

Specifications

Electrical and mechanical
specifications

Conforms to IEEE St'd 488-1978 (JIS C 1901-1987).

Interface functions

SH1, AH1, T5, L4, SR1, RL1, PPO, DC1, DTO, CO

Protocol Conforms to IEEE St'd 488.2-1992.
Code ISO (ASCII) code
Mode Addressable/Talk only mode

Address setting

Listener and talker addresses 0 to 30 are settable.

Remote mode clear

Remote mode can be cleared by pressing the SHIFT+CLEAR key (except when local

lockout has been set).

For details refer to the Communication Interface User’s Manual (IM701410-11E).

16.8 Serial (RS-232) Interface

Item

Specifications

Connector type

Half pitch interface cable (D-Sub 9-pin plug)

Electrical specifications

Conforms to EIA 574 Standard (EIA-232 (RS-232) Standard for 9-pin)

Connection format

point to point

Communication format

full duplex

Synchronizing format

Start-stop asynchronous transmission.

Baud rate

1200/2400/4800/9600/19200

For details refer to the Communication Interface User’s manual (IM0701410-11E).

16.9 Centronics Interface

Item

Specifications

Connector type

Centronics interface connector (DSUB 25-pin recectacle): IBM-PC compatible

Electrical specifications

Conforms to Centronics specifications.

Printers which support

ESC/P, PCL5, ESC/P raster, LIPS3, BJ

16.10 SCSI Interface

Item Specifications
Standard SCSI (Small Computer System Interface) ANSI X3.131-1986
Connector Half - pitch 50 - pin

Connector pin assignments

Unbalanced (single end)
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16.11 Built-in Printer (Optional)

Item Specifications

Printing system Thermal line dot method
Dot density 6 dots/mm

Paper width 112 mm

16.12 Built-in Floppy Disk Drive

Item Specifications

No. of drives 1

Drive size 3.5inch

Capacity 640 KB/720 KB/1.2 MB/1.44 MB

16.13 PC Card Interface (Optional)

Item Specifications
No. of slots 1
Supported card Flash ATA card (PC card TYPE II)

16.14 Ethernet Communications Specifications
(Optional)

ltem Specifications

Communication Port # 1

Electrical-Mechanical IEEE 802.3 standards

Specifications

Transmission Method Ethernet (10BASE-T)

Transmission Rate 10 Mbps

Communication Protocol TCP/IP

Supported Services FTP server, FTP client (network drive), LPR client (network printer), SMTP client (mail
transmission), DHCP, DNS.

Connector Type RJ-4S connector

IM 701410-01E 16-9
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16.15 General

Item Specifications
Standard operating conditions Ambient temperature 123 +2°C

Ambient humidity :55+£10% RH

Power voltage and frequency : Less than 1% of the rated voltage/frequency fluctuation:
Warm-up time 30 min. or more
Storage conditions Temperature :—20 to 60°C

Humidity : 20 to 80% RH (no condensation allowed)
Operating conditions Temperature :5to 40°C

Humidity : 20 to 80% RH (without a printer)

35 to 80% RH (with a printer)

Storage altitude 3000 m or below
Operating altitude 2000 m or below
Rated supply voltage 100 to 120 VAC/220 to 240 VAC

Permissible supply voltage range 90 to 132 VAC/198 to 264 VAC
Rated supply voltage frequency 50/60 Hz

Permissible supply voltage 48 t0 63 Hz

frequency

Fuse 250 V 4 A time lag; VDE/SEMKO/UL/CSA/SEV approved.
Maximum power consumption 290 VA

Withstand voltage 1.5 k VAC for 1 minute

(between power supply and case)

Insulation resistance 10 MQ or more at 500 VDC

(between power supply and case)

External dimensions 373 (W) x 211 (H) x 306 (D) mm

(details on next page) (with printer cover closed, handles and projections excluded)
Weight Approx. 9 kg

(including printer)

Cooling method Forced air cooling, air discharged from side

Installation position Horizontal (when a stand is used)

Battery back - up Set-up data and internal clock are backed up by a built-in lithium battery.
Battery life: Approx. 5 years (at ambient temperature of 23°C)
Accessories » 1 power cord

» 400 MHz passive probes (1 probe for each channel on model)

« Electrical fuses (2 fuses, including spare mounted in fuse holder)
+ Softcase: B9969ET (1)

1 roll of printer paper (Only on models with “/B5” suffix)

+ 2 rubber pads, for rear legs

» Front cover (1)

» User’s manual (this manual)

» Operation Guide

« Communication Interface Manual
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16.15 General

Item

Specifications

Safety standard

Complying standard EN61010-1
Overvoltage category(Installation category) II*'
Pollution degree 2*2

Emission

Complying standard » EN61326 Class A, C-Tick AS/NZS 2064 (apply for 701410,
701420, 701430, 701440, 700988, 700939, 700985)
This product is a Class A (for commercial environment)
product. Operation of this product in a residential area
may cause radio interference in which case the user is
required to correct the interference.
Cable requirement » External trigger input/ External clock input/Trigger gate input
terminal

Use a BNC cable*3. Attach a ferrite core (TDK:
ZCAT2035-0930A, YOKOGAWA: A1190MN) on each
end.

» Trigger output terminal
Same as the above external trigger input terminal.

» Video output connector
Use a D-Sub 15-pin VGA shielded cable*3 and attach a
ferrite core (TDK: ZCAT2035-0930A, YOKOGAWA:
A1190MN) on each end.

» RS-232 connector
Use an RS-232 shielded cable*3 and attach a ferrite core
(TDK: ZCAT2035-0930A, YOKOGAWA: A1190MN) on
each end.

» Centronics interface connector
Use a shielded cable*3 for the connection.

» SCSI connector
Use a SCSI shielded cable*3 and attach a ferrite core
(TDK: ZCAT2035-0930A, YOKOGAWA: A1190MN) on
each end.

IM 701410-01E
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16.15 General

ltem Specifications

Immunity*1

Complying standard

EN61326 (apply for 701410, 701420, 701430, 701440, 700988,
700939, 700985)

Influence in the immunity environment (performance criteria A)

Test condition

Cable requirement

* Noise increase
- <£80 mV, when using 700988
<400 mV, when using 700939
No influence, when using 700985

When using 700988
500 MS/s (701410,701420) or 1 GS/s (701430, 701440)
20 mV/div PeakDetect (Envelope) Mode 20 MHz
BWL, input 1 MQ, Probe facter 10 : 1

When using 700939
500 MS/s (701410,701420) or 1 GS/s (701430, 701440)
50 mV/div PeakDetect (Envelope) Mode 20 MHz
BWL, input 50 Q, Probe facter 10:1

When using 700985
500 MS/s (701410,701420) or 1 GS/s (701430, 701440)
PeakDetect (Envelope) Mode

The same as those for the emission cable.

*1 “Overvoltage category(Installation category)” describes a number which defines a transient overvoltage condition. It implies
the regulation for impulse withstand voltage. “II” applies to electrical equipment which is supplied from the fixed installation

like distribution board.

*2 “Pollution degree” describes the degree to which a solid, liquid, or gas which deteriorates dielectric strength or surface
resistivity is adhering. “2” applies to normal indoor atmosphere. Normally, only non-conductive pollution occurs.

*3 The cable length is less than 3 m.

16-12
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16.16 External Dimensions

Rear View
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Unless othewise specified, tolerance is £3%.
(Toleranceis always +0.3mm when the dimension is under 10mm.)

Dimensions: mm
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Appendix

Appendix 1 Relationship between the Time Axis
Setting, Sample Rate and Record
Length

Record length: 1 k words (DL7100)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len| rate record len| rate record len|
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)
50s
20s It is not possible to set these T/div.
10s
T 5s 20 1k 20 1k 20 1k 20 1k 400 M 1k 800 M 1k
_E 2s 50 1k 50 1k 50 1k 50 1k 400 M 1k 800 M 1k
% 1s 100 1k 100 1k 100 1k 100 1k 400 M 1k 800 M 1k
§ 500 ms 200 1k 200 1k 200 1k 200 1k 400 M 1k 800 M 1k
E 200 ms 500 1k 500 1k 500 1k 500 1k 400 M 1k 800 M 1k
E 100 ms 1k 1k 1k 1k 1k 1k 1k 1k 400 M 1k 800 M 1k
| 50 ms 2k 1k 2k 1k 2k 1k 2k 1k 400 M 1k 800 M 1k
20 ms 5k 1k 5k 1k 5k 1k 5k 1k 400 M 1k 800 M 1k
10 ms 10k 1k 10k 1k 10k 1k 10 k 1k 400 M 1k 800 M 1k
5ms 20 k 1k 20 k 1k 20 k 1k 20 k 1k 400 M 1k 800 M 1k
2ms 50 k 1k 50 k 1k 50 k 1k 50 k 1k 400 M 1k 800 M 1k
1ms 100 k 1k 100 k 1k 100 k 1k 100 k 1k 400 M 1k 800 M 1k
500 us 200 k 1k 200 k 1k 200 k 1k 200 k 1k 400 M 1k 800 M 1k
200 us 500 k 1k 500 k 1k 500 k 1k 500 k 1k 400 M 1k 800 M 1k
100 us 1M 1k 1M 1k Y 1k 1M 1k 400 M 1k 800 M 1k
50 us 2M 1k 2M 1k 2M 1k 2M 1k 400 M 1k 800 M 1k
20 us 5M 1k 5M 1k 5M 1k 5M 1k 400 M 1k 800 M 1k
10 us 10M 1k 10M 1k 10M 1k 10M 1k 400 M 1k 800 M 1k
5us 20M 1k 20 M 1k 20M 1k 20M 1k 400 M 1k 800 M 1k
2us 50 M 1k 50 M 1k 50 M 1k 50 M 1k 400 M 1k 800 M 1k
1us 100 M 1k 100 M 1k 100 M 1k 100 M 1k 400 M 1k 800 M 1k
500 ns 200 M 1k 200 M 1k 200 M 1k 200 M 1k 400 M 1k 800 M 1k
200 ns 500 M 1k 500 M 1k 500 M 1k 500 M 1k 1G 1k
100 ns 500 M 500 1G 1k 1G 1k 1G 1k
50 ns 500 M 250 2G 1k 1G 500 2G 1k Changes to normal mode, even
20 ns 500 M 100 5G 1k 1G 200 5G 1k when envelope mode has been set.
10 ns 10 G 1k 10 G 1k 10G 1k 10 G 1k
5ns 20G 1k 20G 1k 20G 1k 20G 1k
2ns 50 G 1k 50 G 1k 50 G 1k 50 G 1k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 10 k words (DL7100)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len|
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)|(S/s) gth (word)| (S/s) gth (word)
50s 20 10k 20 10k 20 10k 20 10 k 400 M 10k 800 M 10k
20s 50 10k 50 10k 50 10k 50 10 k 400 M 10k 800 M 10k
- 10's 100 10k 100 10k 100 10k 100 10 k 400 M 10 k 800 M 10 k
%. 5s 200 10k 200 10k 200 10k 200 10 k 400 M 10k 800 M 10k
g 2s 500 10k 500 10k 500 10k 500 10 k 400 M 10k 800 M 10k
8 1s 1k 10k 1k 10k 1k 10k 1k 10 k 400 M 10k 800 M 10k
=§ 500 ms 2k 10 k 2k 10k 2k 10k 2k 10 k 400 M 10k 800 M 10k
o« 200 ms 5k 10k 5k 10k 5k 10k 5k 10 k 400 M 10k 800 M 10k
100 ms 10k 10 k 10k 10k 10 k 10k 10k 10 k 400 M 10k 800 M 10k
50 ms 20 k 10 k 20 k 10k 20 k 10k 20 k 10 k 400 M 10k 800 M 10k
20 ms 50 k 10 k 50 k 10k 50 k 10k 50 k 10 k 400 M 10k 800 M 10k
10 ms 100 k 10 k 100 k 10k 100 k 10k 100 k 10 k 400 M 10k 800 M 10k
5ms 200 k 10 k 200 k 10k 200 k 10k 200 k 10 k 400 M 10k 800 M 10k
2ms 500 k 10 k 500 k 10k 500 k 10k 500 k 10 k 400 M 10k 800 M 10k
1ms 1M 10k ™M 10k 1M 10k 1M 10 k 400 M 10k 800 M 10k
500 us 2M 10k 2M 10k 2M 10k 2M 10 k 400 M 10k 800 M 10k
200 us 5M 10k 5M 10k 5M 10k 5M 10 k 400 M 10k 800 M 10k
100 us 10M 10k 10M 10k 10M 10k 10M 10 k 400 M 10k 800 M 10k
50 us 20M 10k 20M 10k 20M 10k 20 M 10 k 400 M 10k 800 M 10k
20 us 50 M 10k 50 M 10k 50 M 10k 50 M 10 k 400 M 10k 800 M 10k
10 us 100 M 10k 100 M 10k 100 M 10k 100 M 10 k 400 M 10k 800 M 10k
5us 200 M 10k 200 M 10k 200 M 10k 200 M 10 k 400 M 10k 800 M 10k
2us 500 M 10 k 500 M 10k 500 M 10k 500 M 10 k 1G 10k
1us 500 M 5k 1G 10k 1G 10k 1G 10k
500 ns 500 M 25k 2G 10k 1G 5k 2G 10k Changes to normal mode, even
200 ns 500 M Tk 5G 0K G oK 5G 10K when envelope mode has been set.
100 ns 500 M 500 10G 10k 1G 1k 10G 10k
50 ns 500 M 250 20G 10k 1G 500 20G 10 k
20 ns 500 M 100 50 G 10k 1G 200 50 G 10 k
10 ns 100 G 10 k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*a

For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 50 k words (DL7100)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len| rate record len| rate record len|
T/div (Sls) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word
50s 100 50 k 100 50 k 100 50 k 100 50 k 400 M 50 k 800 M 50 k
20s 200 40 k 200 40k 200 40 k 200 40 k 400 M 40 k 800 M 40k
- 10s 500 50 k 500 50 k 500 50 k 500 50 k 400 M 50 k 800 M 50 k
%_ 5s 1k 50 k 1k 50 k 1k 50 k 1k 50 k 400 M 50 k 800 M 50 k
ﬁ 2s 2k 40 k 2k 40k 2k 40 k 2k 40 k 400 M 40 k 800 M 40k
] 1s 5k 50 k 5k 50 k 5k 50 k 5k 50 k 400 M 50 k 800 M 50 k
% 500 ms 10k 50 k 10k 50 k 10k 50 k 10k 50 k 400 M 50 k 800 M 50 k
o 200 ms 20k 40 k 20k 40k 20k 40 k 20k 40 k 400 M 40 k 800 M 40k
100 ms 50 k 50 k 50 k 50 k 50 k 50 k 50 k 50 k 400 M 50 k 800 M 50 k
50 ms 100 k 50 k 100 k 50 k 100 k 50 k 100 k 50 k 400 M 50 k 800 M 50 k
20 ms 200 k 40 k 200 k 40k 200 k 40 k 200 k 40 k 400 M 40 k 800 M 40k
10 ms 500 k 50 k 500 k 50 k 500 k 50 k 500 k 50 k 400 M 50 k 800 M 50 k
5ms 1M 50 k 1M 50 k iM 50 k 1M 50 k 400 M 50 k 800 M 50 k
2ms 2M 40 k 2M 40k 2M 40 k 2M 40 k 400 M 40 k 800 M 40k
1ms 5M 50 k 5M 50 k 5M 50 k 5M 50 k 400 M 50 k 800 M 50 k
500 pus 10M 50 k 10M 50 k i0M 50 k 10M 50 k 400 M 50 k 800 M 50 k
200 us 20M 40 k 20M 40k 20 M 40 k 20M 40 k 400 M 40 k 800 M 40k
100 us 50 M 50 k 50 M 50 k 50 M 50 k 50 M 50 k 400 M 50 k 800 M 50 k
50 us 100 M 50 k 100 M 50 k 100 M 50 k 100 M 50 k 400 M 50 k 800 M 50 k
20 us 200 M 40 k 200 M 40k 200 M 40 k 200 M 40 k 400 M 40 k 800 M 40k
10 us 500 M 50 k 500 M 50 k 500 M 50 k 500 M 50 k 1G 50 k
5us 500 M 25k 1G 50 k 1G 50 k 1G 50 k
2us 500 M 10k 2G 40k 1G 20k 2G 40 k
Changes to normal mode, even
1us S00M Sk 5G 50 k 1G 10k 5G 50 k when envelope mode has been set.
500 ns 500 M 25k 10G 50 k 1G 5k 10G 50 k
200 ns 500 M 1k 20G 40k 1G 2k 20G 40 k
100 ns 500 M 500 50 G 50 k 1G 1k 50G 50 k
50 ns 500 M 250 100G 50 k 1G 500 100G 50 k
20 ns 500 M 100 100G 20k 1G 200 100 G 20k
10 ns 100 G 10k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100 G 5k 100G 5k 100G 5k 100G 5k
2ns 100 G 2k 100G 2k 100G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 100 k words (DL7100)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)
50s 200 100 k 200 100 k 200 100 k 200 100 k 400 M 100 k 800 M 100 k
20s 500 100 k 500 100 k 500 100 k 500 100 k 400 M 100 k 800 M 100 k
. 10's 1k 100 k 1k 100 k 1k 100 k 1k 100 k 400 M 100 k 800 M 100 k
§- 5s 2k 100 k 2k 100 k 2k 100 k 2k 100 k 400 M 100 k 800 M 100 k
E 2s 5k 100 k 5k 100 k 5k 100 k 5k 100 k 400 M 100 k 800 M 100 k
-é 1s 10k 100 k 10k 100 k 10 k 100 k 10 k 100 k 400 M 100 k 800 M 100 k
3 500 ms 20 k 100 k 20 k 100 k 20 k 100 k 20 k 100 k 400 M 100 k 800 M 100 k
« 200 ms 50 k 100 k 50 k 100 k 50 k 100 k 50 k 100 k 400 M 100 k 800 M 100 k
100 ms 100 k 100 k 100 k 100 k 100 k 100 k 100 k 100 k 400 M 100 k 800 M 100 k
50 ms 200 k 100 k 200 k 100 k 200 k 100 k 200 k 100 k 400 M 100 k 800 M 100 k
20 ms 500 k 100 k 500 k 100 k 500 k 100 k 500 k 100 k 400 M 100 k 800 M 100 k
10 ms 1M 100 k 1M 100 k 1M 100 k 1M 100 k 400 M 100 k 800 M 100 k
5ms 2M 100 k 2M 100 k 2M 100 k 2M 100 k 400 M 100 k 800 M 100 k
2ms 5M 100 k 5M 100 k 5M 100 k 5M 100 k 400 M 100 k 800 M 100 k
1ms 10M 100 k 10M 100 k 10M 100 k 10M 100 k 400 M 100 k 800 M 100 k
500 ps 20M 100 k 20M 100 k 20M 100 k 20 M 100 k 400 M 100 k 800 M 100 k
200 ps 50 M 100 k 50 M 100 k 50 M 100 k 50 M 100 k 400 M 100 k 800 M 100 k
100 ps 100 M 100 k 100 M 100 k 100 M 100 k 100 M 100 k 400 M 100 k 800 M 100 k
50 us 200 M 100 k 200 M 100 k 200 M 100 k 200 M 100 k 400 M 100 k 800 M 100 k
20 us 500 M 100 k 500 M 100 k 500 M 100 k 500 M 100 k 1G 100 k
10 us 500 M 50 k 1G 100 k 1G 100 k 1G 100 k
5us 500M |25k 2G 100k |1G 50 k 2G 100 k Changes to normal mode, even
when envelope mode has been set.
2us 500 M 10k 5G 100 k 1G 20 k 5G 100 k
1us 500 M 5k 10G 100 k 1G 10k 10G 100 k
500 ns 500 M 25k 20G 100 k 1G 5k 20G 100 k
200 ns 500 M 1k 50 G 100 k 1G 2k 50 G 100 k
100 ns 500 M 500 100 G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20 k
10 ns 100 G 10 k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100G 2k 100 G 2k 100G 2k
1ns 100 G 1k 100G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 250 k words (DL7100)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed |Sample |Displayed|Sample |Displayed
rate record len| rate record len|rate record len|rate record len |rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)|(S/s) gth (word)| (S/s) gth (word)|
50 s 500 250 k 500 250 k 500 250 k 500 250 k 400 M 250 k 800 M 250 k
20s 1k 200 k 1k 200 k 1k 200 k 1k 200 k 400 M 200 k 800 M 200 k
> 10s 2k 200 k 2k 200 k 2k 200 k 2Kk 200 k 400 M 200 k 800 M 200 k
%. 5s 5k 250 k 5k 250 k 5k 250 k 5k 250 k 400 M 250 k 800 M 250 k
g 2s 10k 200 k 10k 200 k 10k 200 k 10 k 200 k 400 M 200 k 800 M 200 k
E 1s 20 k 200 k 20 k 200 k 20 k 200 k 20k 200 k 400 M 200 k 800 M 200 k
3 500 ms 50 k 250 k 50 k 250 k 50 k 250 k 50 k 250 k 400 M 250 k 800 M 250 k
e 200 ms 100 k 200 k 100 k 200 k 100 k 200 k 100 k 200 k 400 M 200 k 800 M 200 k
100 ms 200 k 200 k 200 k 200 k 200 k 200 k 200 k 200 k 400 M 200 k 800 M 200 k
50 ms 500 k 250 k 500 k 250 k 500 k 250 k 500 k 250 k 400 M 250 k 800 M 250 k
20 ms 1M 200 k 1M 200 k 1M 200 k 1M 200 k 400 M 200 k 800 M 200 k
10 ms 2M 200 k 2M 200 k 2M 200 k 2M 200 k 400 M 200 k 800 M 200 k
5ms 5M 250 k 5M 250 k 5M 250 k 5M 250 k 400 M 250 k 800 M 250 k
2ms 10M 200 k 10M 200 k 10M 200 k 10M 200 k 400 M 200 k 800 M 200 k
1ms 20M 200 k 20M 200 k 20 M 200 k 20 M 200 k 400 M 200 k 800 M 200 k
500 us 50 M 250 k 50 M 250 k 50 M 250 k 50 M 250 k 400 M 250 k 800 M 250 k
200 us 100 M 200 k 100 M 200 k 100 M 200 k 100 M 200 k 400 M 200 k 800 M 200 k
100 us 200 M 200 k 200 M 200 k 200 M 200 k 200 M 200 k 400 M 200 k 800 M 200 k
50 us 500 M 250 k 500 M 250 k 500 M 250 k 500 M 250 k 1G 250 k
20 us 500 M 100 k 1G 200 k 1G 200 k 1G 200 k
10 us 500M |50k 2G 200k |1G 100k [2aG 200 k Changes to normal mode, even
when envelope mode has been set.
5us 500 M 25k 5G 250 k 1G 50 k 5G 250 k
2us 500 M 10k 10G 200 k 1G 20 k 10G 200 k
1us 500 M 5k 20 G 200 k 1G 10k 20G 200 k
500 ns 500 M 25k 50 G 250 k 1G 5k 50G 250 k
200 ns 500 M 1k 100G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100G 20 k 1G 200 100 G 20k
10 ns 100 G 10k 100 G 10 k 100G 10 k 100 G 10 k
5ns 100 G 5k 100G 5k 100G 5k 100 G 5k
2ns 100 G 2k 100G 2k 100G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 500 k words (DL7100)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)
50s 1k 500 k 1k 500 k 1k 500 k 1k 500 k 400 M 500 k 800 M 500 k
20s 2k 400 k 2k 400 k 2k 400 k 2k 400 k 400 M 400 k 800 M 400 k
= 10s 5k 500 k 5k 500 k 5k 500 k 5k 500 k 400 M 500 k 800 M 500 k
é— 5s 10 k 500 k 10k 500 k 10 k 500 k 10 k 500 k 400 M 500 k 800 M 500 k
E 2s 20 k 400 k 20 k 400 k 20 k 400 k 20 k 400 k 400 M 400 k 800 M 400 k
-é 1s 50 k 500 k 50 k 500 k 50 k 500 k 50 k 500 k 400 M 500 k 800 M 500 k
3 500 ms 100 k 500 k 100 k 500 k 100 k 500 k 100 k 500 k 400 M 500 k 800 M 500 k
« 200 ms 200 k 400 k 200 k 400 k 200 k 400 k 200 k 400 k 400 M 400 k 800 M 400 k
100 ms 500 k 500 k 500 k 500 k 500 k 500 k 500 k 500 k 400 M 500 k 800 M 500 k
50 ms 1M 500 k 1M 500 k 1M 500 k 1M 500 k 400 M 500 k 800 M 500 k
20 ms 2M 400 k 2M 400 k 2M 400 k 2M 400 k 400 M 400 k 800 M 400 k
10 ms 5M 500 k 5M 500 k 5M 500 k 5M 500 k 400 M 500 k 800 M 500 k
5ms 10M 500 k 10M 500 k 10M 500 k 10M 500 k 400 M 500 k 800 M 500 k
2ms 20M 400 k 20M 400 k 20 M 400 k 20 M 400 k 400 M 400 k 800 M 400 k
1ms 50 M 500 k 50 M 500 k 50 M 500 k 50 M 500 k 400 M 500 k 800 M 500 k
500 ps 100 M 500 k 100 M 500 k 100 M 500 k 100 M 500 k 400 M 500 k 800 M 500 k
200 ps 200 M 400 k 200 M 400 k 200 M 400 k 200 M 400 k 400 M 400 k 800 M 400 k
100 us 500 M 500 k 500 M 500 k 500 M 500 k 500 M 500 k 1G 500 k
50 us 500 M 250 k 1G 500 k 1G 500 k 1G 500 k
20 us 500 M 100 k 2G 400 k 1G 200 k 2G 400 k Changes to normal mode, even
10 us 500 M 50 k 5G 500 k 1G 100 k 5G 500 k when envelope mode has been set.
5us 500 M 25 k 10G 500 k 1G 50 k 10 G 500 k
2us 500 M 10 k 20G 400 k 1G 20 k 20G 400 k
1us 500 M 5k 50 G 500 k 1G 10k 50 G 500 k
500 ns 500 M 2.5k 100 G 500 k 1G 5k 100 G 500 k
200 ns 500 M 1k 100 G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100 G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20 k
10 ns 100 G 10 k 100G 10k 100 G 10k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 1 M words (DL7100)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF*2 Interleave Mode ON Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len| rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word),
50s 2k ™M 2k 1M 2k 1M 2k 1M 400 M 1M 800 M 1M
20s 5k i™M 5k 1M 5k 1M 5k 1M 400 M 1M 800 M 1M
- 10s 10k 1M 10k 1M 10k 1M 10k 1M 400 M 1M 800 M 1M
%. 5s 20 k i™M 20 k 1M 20 k 1M 20 k 1M 400 M 1M 800 M 1M
B 2s 50 k ™M 50 k 1M 50 k 1M 50 k 1M 400 M 1M 800 M 1M
E 1s 100 k i™M 100 k 1M 100 k 1M 100 k 1M 400 M 1M 800 M 1M
3 500 ms 200 k 1M 200 k 1M 200 k 1M 200 k 1M 400 M 1M 800 M 1M
- 200 ms 500 k 1M 500 k 1M 500 k 1M 500 k 1M 400 M 1M 800 M 1M
100 ms 1M 1M 1M 1M 1M 1M 1M 1M 400 M 1M 800 M i™M
50 ms 2M 1M 2M 1M 2M 1M 2M 1M 400 M 1M 800 M 1M
20 ms 5M 1M 5M 1M 5M 1M 5M 1M 400 M 1M 800 M 1M
10 ms 10M 1M 10M 1M 10M 1M 10M 1M 400 M 1M 800 M 1M
5ms 20 M 1M 20 M 1M 20M 1M 20 M 1M 400 M 1M 800 M i™M
2ms 50 M 1M 50 M 1M 50 M 1M 50 M 1M 400 M 1M 800 M i™M
1ms 100 M 1M 100 M 1M 100 M 1M 100 M 1M 400 M 1M 800 M 1M
500 us 200 M 1™ 200 M 1M 200 M 1M 200 M 1M 400 M 1M 800 M 1M
200 us 500 M 1M 500 M 1M 500 M 1M 500 M 1M 1G ™M
100 us 500 M 500 k 1G 1M 1G 1M 1G 1M
50 us 500 M 250 k 2G 1M 1G 500 k 2G 1M Changes to normal mode, even
20 us 500 M 100 k 5G 1M 1G 200 k 5G 1M when envelope mode has been set.
10 us 500 M 50 k 10G 1M 1G 100 k 10 G 1M
5us 500 M 25k 20G 1M 1G 50 k 20G 1M
2us 500 M 10k 50 G 1M 1G 20 k 50 G 1M
1us 500 M 5k 100G 1M 1G 10k 100G 1M
500 ns 500 M 25k 100 G 500 k 1G 5k 100 G 500 k
200 ns 500 M 1k 100 G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100 G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20 k
10 ns 100 G 10 k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: 2 MWord model: Box average cannot be specified.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 2 M words™ (DL7100)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON'3 Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed |Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word) | (S/s) gth (word)| (S/s) gth (word)
50s 5k 25M2 |5k 25M2 |5k 25M2 [5k 25M2 |400 M 25M2 |800M 25M72
20s 10k 2M 10k 2M 10 k 2M 10k 2M 400 M 2M 800 M 2M
E‘ 10s 20k 2M 20k 2M 20 k 2M 20 k 2M 400 M 2M 800 M 2M
.‘g- 5s 50 k 25M72 |50k 25M2 |50k 25M2 [50k 25M2  |400 M 25M2 |800M 2.5M"2
3 2s 100 k 2M 100 k 2M 100 k 2M 100 k 2M 400 M 2M 800 M 2M
g 1s 200 k 2M 200 k 2M 200 k 2M 200 k 2M 400 M 2M 800 M 2M
S 500ms 500k |25M2 |500k [25M2 |500k [25M2 |500k |[25M2 |400M |25M?2 [800M |2.5M2
200 ms 1M 2M 1M 2M 1M 2M 1M 2M 400 M 2M 800 M 2M
100 ms 2M 2M 2M 2M 2M 2M 2M 2M 400 M 2M 800 M 2M
50 ms 5M 25M2 |5M 25M2 |5M 25M2 [5M 25M2  |400 M 25M2 |800M 25M72
20 ms 10M 2M i0M 2M 10M 2M 10M 2M 400 M 2M 800 M 2M
10 ms 20M 2M 20M 2M 20M 2M 20M 2M 400 M 2M 800 M 2M
5ms 50 M 25M2 |50 M 25M2 |50 M 25M2 (50 M 25M2 |400 M 25M2 |800M 25M72
2ms 100 M 2M 100 M 2M 100 M 2M 100 M 2M 400 M 2M 800 M 2M
1ms 200 M 2M 200 M 2M 200 M 2M 200 M 2M 400 M 2M 800 M 2M
500 us 500M |25M2 [500M |25M72 [500M [25M2 |[500M [2.5M2 1G 2.5M2
200 ps 500 M 1M 1G 2M 1G 2M 1G 2M
100 us 500 M 500 k 2G 2M 1G ™M 2G 2M
50 ps 500M |250k [5G 25M2 [1G 500k |5G 25M2 3:2:9::‘,::;: :fd";Zies baon set.
20 us 500 M 100 k 10G 2M 1G 200 k 10G 2M
10 us 500 M 50 k 20G 2M 1G 100 k 20G 2M
5us 500 M 25k 50 G 25M2 [1G 50 k 50 G 2.5M2
2us 500 M 10 k 100 G 2M 1G 20k 100 G 2M
1us 500 M 5k 100 G 1M 1G 10k 100 G 1M
500 ns 500 M 25k 100 G 500 k 1G 5k 100 G 500 k
200 ns 500 M 1k 100 G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100 G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20 k
10 ns 100 G 10k 100 G 10k 100 G 10k 100 G 10k
5ns 100G 5k 100 G 5k 100G 5k 100 G 5k
2ns 100G 2k 100G 2k 100 G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k
*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: Because aqcquisition size is 2 MWords, the waveform is displayed over 8 divisions of the time axis only.
Note that the trigger position setting percentage in this case with respect to the 8 division length (100% = 8 divisions).
*3: 2 MWord model: Box average cannot be specified.
*4: 2 MWord model: Record length cannot be set to 2 MWord when interleave mode is OFF.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 4 M words™ (DL7100)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF"3 Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed|Sample |Displayed|Sample |[Displayed |Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word) [ (S/s) gth (word)| (S/s) gth (word)
T 50s 10 k 5M72 10 k 5M72 10 k 5M72 10 k 5M72 400M |5M72 800M |5M?2
> 20s 20k 4 M 20k 4M 20k 4M 20k 4 M 400 M 4M 800 M 4M
E— 10s 50 k 5M2 50 k 5M2 50 k 5M2 50 k 5M2 400 M 5M2 800 M 5M72
E 5s 100 k 5M2 100 k 5M2 100 k 5M72 100 k 5M2 400 M 5M2 800 M 5M72
-é 2s 200 k 4 M 200 k 4M 200 k 4M 200 k 4M 400 M 4M 800 M 4M
3 1s 500 k 5M2 500 k 5M2 500 k 5M72 500 k 5M2 400 M 5M2 800 M 5M72
< 500 ms 1M 5M72 1M 5M2 1M 5M2 1M 5M72 400M |[5M72 800M |5M72
200 ms 2M 4M 2M 4M 2M 4 M 2M 4 M 400 M 4M 800 M 4M
100 ms 5M 5M2 5M 5M2 5M 5M72 5M 5M2 400 M 5M2 800 M 5M72
50 ms 10 M 5M72 10 M 5M2 10 M 5M72 10 M 5M72 400M |[5M72 800M |5M72
20 ms 20M 4 M 20M 4M 20M 4M 20M 4 M 400 M 4M 800 M 4M
10 ms 50 M 5M2 50 M 5M2 50 M 5M72 50 M 5M2 400 M 5M2 800 M 5M72
5ms 100 M 5M2 100 M 5M2 100 M 5M2 100 M 5M2 400 M 5M2 800 M 5M72
2ms 200 M 4 M 200 M 4M 200 M 4M 200 M 4M 400 M 4M 800 M 4M
1ms 500 M 5M2 500 M 5M2 500 M 5M72 500 M 5M2 1G 5M72
500 us 500 M 25M2 |1G 5M2 1G 5M2 1G 5M™2
200 ps 500 M ™ 2G 4M 16 2M 2G 4M Changes to normal mode, even
100 us 500 M 500 k 5G 5M2 1G 1M 5G 5M™2 when envelope mode has been set.
50 us 500 M | 250 k 10G 5M72 1G 500 k 10G 5M72
20 us 500 M 100 k 20G 4M 1G 200 k 20 G 4M
10 us 500 M 50 k 50 G 5M2 1G 100 k 50 G 5M2
5us 500M |25k 100G |5M2 1G 50 k 100G |5M7
2us 500 M 10k 100 G 2M 1G 20k 100 G 2M
1us 500 M 5k 100 G iM 1G 10k 100 G 1M
500 ns 500 M 25k 100 G 500 k 1G 5k 100 G 500 k
200 ns 500 M 1k 100 G 200 k 1G 2k 100 G 200 k
100 ns 500 M 500 100 G 100 k 1G 1k 100 G 100 k
50 ns 500 M 250 100 G 50 k 1G 500 100 G 50 k
20 ns 500 M 100 100 G 20 k 1G 200 100 G 20 k
10 ns 100 G 10k 100 G 10 k 100 G 10 k 100 G 10 k
5ns 100G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100G 2k 100G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k
*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: Because aqcquisition size is 4 MWords, the waveform is displayed over 8 divisions of the time axis only.
Note that the trigger position setting percentage in this case with respect to the 8 division length (100% = 8 divisions).
*3: Box average, linear average, or computation cannot be specified.
*4: 2 MWord model :Record length cannot be set to 4 MWord when interleave mode is OFF.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 8 M words™ (only for 8 M Word model) (DL7100)

Box average, linear averaging, or computation cannot be specified. Rep: Repetitive sampling mode
When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF"3 Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |[Displayed |Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)|(S/s) gth (word)| (S/s) gth (word)
T 50s 20 k 10 M2 20k 10 M2 800 M 10 M2
g: 20s 50 k 10 M2 50 k 10 M2 800 M 10 M2
2 10s 100k  [10MZ |100k  [10M™ 800M [10M2
§ 5s 200 k 10 M2 200 k 10 M2 800 M 10 M2
E| o2s 500k [10M2 |500k [10M™ 800M [10M2
gl 1s ™ 10M2 [1M 10 M2 800M [10M2
|| 500ms 2M 10M2 |2M 10M2 800M [10MZ
200 ms 5M 10 M2 5M 10 M2 800 M 10 M2
100 ms i0M 10 M2 i0M 10 M2 800 M 10 M2
50 ms 20M 10 M2 20M 10 M2 800 M 10 M2
20 ms 50 M 10 M2 50 M 10 M2 800 M 10 M2
10 ms 100 M 10 M2 100 M 10 M2 800 M 10 M2
5ms 200 M 10 M2 200 M 10 M2 800 M 10 M2
2ms 500 M 10 M2 500 M 10 M2 800 M 10 M2
1ms 1G 10 M2 1G 10 M2 1G 10 M2
500 us This record length cannot be used 1G 5M 1S 1om?2 This record length |Changes to
200 ps when interleave is ON. 1G 2M 5G tom2 cannot be used n:rmal mo::le, even
100 us 1G ™ 106G 10 M:2 when interleave is ‘:10:: t;r;\;ebc:; set.
50 us 1G 500 k 20G 10 M2 ON.
20 us 1G 200k |50G 10 M2
10 us 1G 100k |100G |10M2
5us 1G 50 k 100G 5M
2us 1G 20k 100G 2M
1us 1G 10k 100G 1M
500 ns 1G 5k 100G 500 k
200 ns 1G 2k 100G 200 k
100 ns 1G 1k 100G 100 k
50 ns 1G 500 100G 50 k
20 ns 1G 200 100G 20k
10 ns 100G 10k 100G 10k
5ns 100G 5k 100G 5k
2ns 100G 2k 100G 2k
1ns 100G 1k 100G 1k
*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: Because acquisition size is 8 MWords, the waveform is displayed over 8 divisions of the time axis only. Note that the
trigger position setting percentage in this case with respect to the 8 division length (100% = 8 divisions).
*3: Box average, linear average, or computation cannot be specified.
*4: 2 MWord model: Record length cannot be set to 8 MWord when interleave mode is OFF.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 1 k words (DL7200)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len|
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)
50s
20s It is not possible to set these T/div.
10s
T 5s 20 1k 20 1k 20 1k 20 1k 800 M 1k 800 M 1k
_E 2s 50 1k 50 1k 50 1k 50 1k 800 M 1k 800 M 1k
% 1s 100 1k 100 1k 100 1k 100 1k 800 M 1k 800 M 1k
§ 500 ms 200 1k 200 1k 200 1k 200 1k 800 M 1k 800 M 1k
E 200 ms 500 1k 500 1k 500 1k 500 1k 800 M 1k 800 M 1k
n_c-_' 100 ms 1k 1k 1k 1k 1k 1k 1k 1k 800 M 1k 800 M 1k
1 50 ms 2k 1k 2k 1k 2k 1k 2k 1k 800 M 1k 800 M 1k
20 ms 5k 1k 5k 1k 5k 1k 5k 1k 800 M 1k 800 M 1k
10 ms 10k 1k 10k 1k 10k 1k 10 k 1k 800 M 1k 800 M 1k
5ms 20 k 1k 20 k 1k 20 k 1k 20 k 1k 800 M 1k 800 M 1k
2ms 50 k 1k 50 k 1k 50 k 1k 50 k 1k 800 M 1k 800 M 1k
1ms 100 k 1k 100 k 1k 100 k 1k 100 k 1k 800 M 1k 800 M 1k
500 ps 200 k 1k 200 k 1k 200 k 1k 200 k 1k 800 M 1k 800 M 1k
200 ps 500 k 1k 500 k 1k 500 k 1k 500 k 1k 800 M 1k 800 M 1k
100 us 1M 1k 1M 1k 1M 1k 1M 1k 800M |1k 800M |1k
50 us 2M 1k 2M 1k 2M 1k 2M 1k 800M |1k 800M |1k
20 us 5M 1k 5M 1k 5M 1k 5M 1k 800M |1k 800M |1k
10 us 10 M 1k 10M 1k 10M 1k 10M 1k 800M |1k 800M |1k
5us 20M 1k 20M 1k 20M 1k 20M 1k 800 M 1k 800 M 1k
2us 50 M 1k 50 M 1k 50 M 1k 50 M 1k 800 M 1k 800 M 1k
1us 100 M 1k 100 M 1k 100 M 1k 100 M 1k 800 M 1k 800 M 1k
500 ns 200 M 1k 200 M 1k 200 M 1k 200 M 1k 800 M 1k 800 M 1k
200 ns 500 M 1k 500 M 1k 500 M 1k 500 M 1k 1G 1k 1G 1k
100 ns 1G 1k 1G 1k 1G 1k 1G 1k
50 ns 1G 500 2G 1k 2G 1K 2G 1k Changes to normal mode, even
20 ns 1G 200 5G 1k 2G 400 5G 1k when envelope mode has been set.
10 ns 1G 100 10 G 1k 2G 200 10G 1k
5ns 20G 1k 20G 1k 20G 1k 20G 1k
2ns 50 G 1k 50 G 1k 50 G 1k 50 G 1k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 10 k words (DL7200)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len|
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)|(S/s) gth (word)| (S/s) gth (word)
50s 20 10k 20 10k 20 10k 20 10k 800 M 10k 800 M 10k
20s 50 10k 50 10k 50 10k 50 10k 800 M 10k 800 M 10k
- 10's 100 10k 100 10k 100 10k 100 10k 800 M 10 k 800 M 10 k
%. 5s 200 10k 200 10k 200 10k 200 10k 800 M 10k 800 M 10k
g 2s 500 10k 500 10k 500 10k 500 10k 800 M 10k 800 M 10k
8 1s 1k 10k 1k 10k 1k 10k 1k 10k 800 M 10k 800 M 10k
=§ 500 ms 2k 10 k 2k 10k 2k 10k 2k 10 k 800 M 10k 800 M 10k
o« 200 ms 5k 10k 5k 10k 5k 10k 5k 10k 800 M 10k 800 M 10k
100 ms 10k 10 k 10k 10k 10 k 10k 10k 10 k 800 M 10k 800 M 10k
50 ms 20 k 10 k 20 k 10k 20 k 10k 20 k 10 k 800 M 10k 800 M 10k
20 ms 50 k 10 k 50 k 10k 50 k 10k 50 k 10 k 800 M 10k 800 M 10k
10 ms 100 k 10 k 100 k 10k 100 k 10k 100 k 10 k 800 M 10k 800 M 10k
5ms 200 k 10 k 200 k 10k 200 k 10k 200 k 10 k 800 M 10k 800 M 10k
2ms 500 k 10 k 500 k 10k 500 k 10k 500 k 10 k 800 M 10k 800 M 10k
1ms 1M 10k ™M 10k 1M 10k 1M 10 k 800 M 10k 800 M 10k
500 us 2M 10k 2M 10k 2M 10k 2M 10 k 800 M 10k 800 M 10k
200 us 5M 10k 5M 10k 5M 10k 5M 10 k 800 M 10k 800 M 10k
100 us 10M 10k 10M 10k 10M 10k 10M 10 k 800 M 10k 800 M 10k
50 us 20M 10k 20M 10k 20M 10k 20 M 10 k 800 M 10k 800 M 10k
20 us 50 M 10k 50 M 10k 50 M 10k 50 M 10 k 800 M 10k 800 M 10k
10 us 100 M 10k 100 M 10k 100 M 10k 100 M 10 k 800 M 10k 800 M 10k
5us 200 M 10k 200 M 10k 200 M 10k 200 M 10 k 800 M 10k 800 M 10k
2us 500 M 10 k 500 M 10k 500 M 10k 500 M 10 k 1G 10k 1G 10k
1us 1G 10k 1G 10k 1G 10k 1G 10k
500 ns 1G 5k 2G 10k 2G 10k 2G 10k Changes to normal mode, even
200 s 1G >k 5G 10k 5G P 5G 0K when envelope mode has been set.
100 ns 1G 1k 10G 10k 2G 2k 10G 10k
50 ns 1G 500 20G 10k 2G 1k 20G 10k
20 ns 1G 200 50 G 10k 2G 400 50 G 10 k
10 ns 1G 100 100 G 10 k 2G 200 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.

App-12

IM 701410-01E



Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 50 k words (DL7200)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len| rate record len| rate record len|
T/div (Sls) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word
50s 100 50 k 100 50 k 100 50 k 100 50 k 800 M 50 k 800 M 50 k
20s 200 40 k 200 40k 200 40 k 200 40 k 800 M 40 k 800 M 40k
- 10s 500 50 k 500 50 k 500 50 k 500 50 k 800 M 50 k 800 M 50 k
%_ 5s 1k 50 k 1k 50 k 1k 50 k 1k 50 k 800 M 50 k 800 M 50 k
ﬁ 2s 2k 40 k 2k 40k 2k 40 k 2k 40 k 800 M 40k 800 M 40k
3 1s 5k 50 k 5k 50 k 5k 50 k 5k 50 k 800 M 50 k 800 M 50 k
% 500 ms 10k 50 k 10k 50 k 10k 50 k 10k 50 k 800 M 50 k 800 M 50 k
o 200 ms 20k 40 k 20k 40k 20k 40 k 20k 40 k 800 M 40 k 800 M 40k
100 ms 50 k 50 k 50 k 50 k 50 k 50 k 50 k 50 k 800 M 50 k 800 M 50 k
50 ms 100 k 50 k 100 k 50 k 100 k 50 k 100 k 50 k 800 M 50 k 800 M 50 k
20 ms 200 k 40 k 200 k 40k 200 k 40 k 200 k 40 k 800 M 40 k 800 M 40k
10 ms 500 k 50 k 500 k 50 k 500 k 50 k 500 k 50 k 800 M 50 k 800 M 50 k
5ms 1M 50 k 1M 50 k iM 50 k 1M 50 k 800 M 50 k 800 M 50 k
2ms 2M 40 k 2M 40k 2M 40 k 2M 40 k 800 M 40 k 800 M 40k
1ms 5M 50 k 5M 50 k 5M 50 k 5M 50 k 800 M 50 k 800 M 50 k
500 pus 10M 50 k 10M 50 k i0M 50 k 10M 50 k 800 M 50 k 800 M 50 k
200 us 20M 40 k 20M 40k 20 M 40 k 20M 40 k 800 M 40 k 800 M 40k
100 us 50 M 50 k 50 M 50 k 50 M 50 k 50 M 50 k 800 M 50 k 800 M 50 k
50 us 100 M 50 k 100 M 50 k 100 M 50 k 100 M 50 k 800 M 50 k 800 M 50 k
20 us 200 M 40 k 200 M 40k 200 M 40 k 200 M 40 k 800 M 40 k 800 M 40k
10 us 500 M 50 k 500 M 50 k 500 M 50 k 500 M 50 k 1G 50 k 1G 50 k
5us 1G 50 k 1G 50 k 1G 50 k 1G 50 k
2us 1G 20k 2G 40k 2G 40 k 2G 40 k
Changes to normal mode, even
1us 1G 10k 5G 50 k 2G 20 k 5G 50 k when envelope mode has been set.
500 ns 1G 5k 10G 50 k 2G 10k 10G 50 k
200 ns 1G 2k 20G 40k 2G 4k 20G 40 k
100 ns 1G 1k 50 G 50 k 2G 2k 50G 50 k
50 ns 1G 500 100G 50 k 2G 1k 100G 50 k
20 ns 1G 200 100G 20k 2G 400 100 G 20k
10 ns 1G 100 100 G 10 k 2G 200 100 G 10 k
5ns 100 G 5k 100G 5k 100G 5k 100G 5k
2ns 100 G 2k 100G 2k 100G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 100 k words (DL7200)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)
50s 200 100 k 200 100 k 200 100 k 200 100 k 800 M 100 k 800 M 100 k
20s 500 100 k 500 100 k 500 100 k 500 100 k 800 M 100 k 800 M 100 k
. 10's 1k 100 k 1k 100 k 1k 100 k 1k 100 k 800 M 100 k 800 M 100 k
§- 5s 2k 100 k 2k 100 k 2k 100 k 2k 100 k 800 M 100 k 800 M 100 k
E 2s 5k 100 k 5k 100 k 5k 100 k 5k 100 k 800 M 100 k 800 M 100 k
-é 1s 10k 100 k 10k 100 k 10 k 100 k 10 k 100 k 800 M 100 k 800 M 100 k
3 500 ms 20 k 100 k 20 k 100 k 20 k 100 k 20 k 100 k 800 M 100 k 800 M 100 k
« 200 ms 50 k 100 k 50 k 100 k 50 k 100 k 50 k 100 k 800 M 100 k 800 M 100 k
100 ms 100 k 100 k 100 k 100 k 100 k 100 k 100 k 100 k 800 M 100 k 800 M 100 k
50 ms 200 k 100 k 200 k 100 k 200 k 100 k 200 k 100 k 800 M 100 k 800 M 100 k
20 ms 500 k 100 k 500 k 100 k 500 k 100 k 500 k 100 k 800 M 100 k 800 M 100 k
10 ms 1M 100 k 1M 100 k 1M 100 k 1M 100 k 800 M 100 k 800 M 100 k
5ms 2M 100 k 2M 100 k 2M 100 k 2M 100 k 800 M 100 k 800 M 100 k
2ms 5M 100 k 5M 100 k 5M 100 k 5M 100 k 800 M 100 k 800 M 100 k
1ms 10M 100 k 10M 100 k 10M 100 k 10M 100 k 800 M 100 k 800 M 100 k
500 us 20M 100 k 20M 100 k 20M 100 k 20 M 100 k 800 M 100 k 800 M 100 k
200 ps 50 M 100 k 50 M 100 k 50 M 100 k 50 M 100 k 800 M 100 k 800 M 100 k
100 ps 100 M 100 k 100 M 100 k 100 M 100 k 100 M 100 k 800 M 100 k 800 M 100 k
50 us 200 M 100 k 200 M 100 k 200 M 100 k 200 M 100 k 800 M 100 k 800 M 100 k
20 us 500 M 100 k 500 M 100 k 500 M 100 k 500 M 100 k 1G 100 k 1G 100 k
10 us 1G 100 k 1G 100 k 1G 100 k 1G 100 k
5us 1G 50 k 2G 100k |2G 100k |2G 100 k Changes to normal mode, even
when envelope mode has been set.
2us 1G 25k 5G 100 k 2G 40k 5G 100 k
1us 1G 10 k 10G 100 k 2G 20 k 10G 100 k
500 ns 1G 5k 20G 100 k 2G 10k 20G 100 k
200 ns 1G 2k 50 G 100 k 2G 4k 50 G 100 k
100 ns 1G 1k 100 G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100 G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100 G 20 k 2G 400 100 G 20 k
10 ns 1G 100 100 G 10 k 2G 200 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100G 2k 100 G 2k 100G 2k
1ns 100 G 1k 100G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 250 k words (DL7200)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed |Sample |Displayed|Sample |Displayed
rate record len| rate record len|rate record len|rate record len |rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)|(S/s) gth (word)| (S/s) gth (word)|
50s 500 250 k 500 250 k 500 250 k 500 250 k 800 M 250 k 800 M 250 k
20s 1k 200 k 1k 200 k 1k 200 k 1k 200 k 800 M 200 k 800 M 200 k
= 10s 2k 200 k 2k 200 k 2k 200 k 2k 200 k 800 M 200 k 800 M 200 k
g. 5s 5k 250 k 5k 250 k 5k 250 k 5k 250 k 800 M 250 k 800 M 250 k
g 2s 10 k 200 k 10 k 200 k 10 k 200 k 10 k 200 k 800 M 200 k 800 M 200 k
E 1s 20 k 200 k 20 k 200 k 20 k 200 k 20k 200 k 800 M 200 k 800 M 200 k
3 500 ms 50 k 250 k 50 k 250 k 50 k 250 k 50 k 250 k 800 M 250 k 800 M 250 k
e 200 ms 100 k 200 k 100 k 200 k 100 k 200 k 100 k 200 k 800 M 200 k 800 M 200 k
100 ms 200 k 200 k 200 k 200 k 200 k 200 k 200 k 200 k 800 M 200 k 800 M 200 k
50 ms 500 k 250 k 500 k 250 k 500 k 250 k 500 k 250 k 800 M 250 k 800 M 250 k
20 ms 1M 200 k 1M 200 k 1M 200 k 1M 200 k 800 M 200 k 800 M 200 k
10 ms 2M 200 k 2M 200 k 2M 200 k 2M 200 k 800 M 200 k 800 M 200 k
5ms 5M 250 k 5M 250 k 5M 250 k 5M 250 k 800 M 250 k 800 M 250 k
2ms 10M 200 k 10M 200 k 10M 200 k 10M 200 k 800 M 200 k 800 M 200 k
1ms 20M 200 k 20M 200 k 20 M 200 k 20 M 200 k 800 M 200 k 800 M 200 k
500 us 50 M 250 k 50 M 250 k 50 M 250 k 50 M 250 k 800 M 250 k 800 M 250 k
200 us 100 M 200 k 100 M 200 k 100 M 200 k 100 M 200 k 800 M 200 k 800 M 200 k
100 us 200 M 200 k 200 M 200 k 200 M 200 k 200 M 200 k 800 M 200 k 800 M 200 k
50 us 500 M 250 k 500 M 250 k 500 M 250 k 500 M 250 k 1G 250 k 1G 250 k
20 us 1G 200 k 1G 200 k 1G 200 k 1G 200 k
10 us 1G 100k |2G 200k |2G 200k |2G 200 k Changes to normal mode, even
when envelope mode has been set.
5us 1G 50 k 5G 250 k 2G 100 k 5G 250 k
2us 1G 20 k 10G 200 k 2G 40 k 10G 200 k
1us 1G 10k 20 G 200 k 2G 20k 20G 200 k
500 ns 1G 5k 50 G 250 k 2G 10 k 50G 250 k
200 ns 1G 2k 100G 200 k 2G 4k 100 G 200 k
100 ns 1G 1k 100G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100G 20 k 2G 400 100 G 20k
10 ns 1G 100 100 G 10 k 2G 200 100 G 10 k
5ns 100 G 5k 100G 5k 100G 5k 100 G 5k
2ns 100 G 2k 100G 2k 100G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 500 k words (DL7200)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)
50s 1k 500 k 1k 500 k 1k 500 k 1k 500 k 800 M 500 k 800 M 500 k
20s 2k 400 k 2k 400 k 2k 400 k 2k 400 k 800 M 400 k 800 M 400 k
= 10s 5k 500 k 5k 500 k 5k 500 k 5k 500 k 800 M 500 k 800 M 500 k
é— 5s 10 k 500 k 10k 500 k 10 k 500 k 10 k 500 k 800 M 500 k 800 M 500 k
E 2s 20 k 400 k 20 k 400 k 20 k 400 k 20 k 400 k 800 M 400 k 800 M 400 k
-é 1s 50 k 500 k 50 k 500 k 50 k 500 k 50 k 500 k 800 M 500 k 800 M 500 k
3 500 ms 100 k 500 k 100 k 500 k 100 k 500 k 100 k 500 k 800 M 500 k 800 M 500 k
« 200 ms 200 k 400 k 200 k 400 k 200 k 400 k 200 k 400 k 800 M 400 k 800 M 400 k
100 ms 500 k 500 k 500 k 500 k 500 k 500 k 500 k 500 k 800 M 500 k 800 M 500 k
50 ms 1M 500 k 1M 500 k 1M 500 k 1M 500 k 800 M 500 k 800 M 500 k
20 ms 2M 400 k 2M 400 k 2M 400 k 2M 400 k 800 M 400 k 800 M 400 k
10 ms 5M 500 k 5M 500 k 5M 500 k 5M 500 k 800 M 500 k 800 M 500 k
5ms 10M 500 k 10M 500 k 10M 500 k 10M 500 k 800 M 500 k 800 M 500 k
2ms 20M 400 k 20M 400 k 20 M 400 k 20 M 400 k 800 M 400 k 800 M 400 k
1ms 50 M 500 k 50 M 500 k 50 M 500 k 50 M 500 k 800 M 500 k 800 M 500 k
500 ps 100 M 500 k 100 M 500 k 100 M 500 k 100 M 500 k 800 M 500 k 800 M 500 k
200 ps 200 M 400 k 200 M 400 k 200 M 400 k 200 M 400 k 800 M 400 k 800 M 400 k
100 us 500 M 500 k 500 M 500 k 500 M 500 k 500 M 500 k 1G 500 k 1G 500 k
50 us 1G 500 k 1G 500 k 1G 500 k 1G 500 k
20 us 1G 200 k 2G 400 k 2G 400 k 2G 400 k Changes to normal mode, even
10 us 1G 100 k 5G 500 k 2G 200 k 5G 500 k when envelope mode has been set.
5us 1G 50 k 10G 500 k 2G 100 k 10 G 500 k
2us 1G 20 k 20G 400 k 2G 40 k 20G 400 k
1us 1G 10 k 50 G 500 k 2G 20 k 50 G 500 k
500 ns 1G 5k 100 G 500 k 2G 10k 100 G 500 k
200 ns 1G 2k 100 G 200 k 2G 4k 100 G 200 k
100 ns 1G 1k 100 G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100 G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100 G 20 k 2G 400 100 G 20 k
10 ns 1G 100 100G 10k 2G 200 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 1 M words (DL7200)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF*2 Interleave Mode ON Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len| rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word),
50s 2k ™M 2k 1M 2k 1M 2k 1M 800 M 1M 800 M 1M
20s 5k i™M 5k 1M 5k 1M 5k 1M 800 M 1M 800 M 1M
- 10s 10k 1M 10k 1M 10 k 1M 10 k 1M 800 M 1M 800 M 1M
%. 5s 20 k i™M 20 k 1M 20 k 1M 20 k 1M 800 M 1M 800 M 1M
B 2s 50 k 1M 50 k 1M 50 k 1M 50 k 1M 800 M 1M 800 M 1M
E 1s 100 k 1M 100 k 1M 100 k 1M 100 k 1M 800 M 1M 800 M 1M
3 500 ms 200 k 1M 200 k 1M 200 k 1M 200 k 1M 800 M 1M 800 M 1M
- 200 ms 500 k 1M 500 k 1M 500 k 1M 500 k 1M 800 M 1M 800 M 1M
100 ms 1M 1M 1M 1M 1M 1M 1M 1M 800 M 1M 800 M 1M
50 ms 2M 1M 2M 1M 2M 1M 2M 1M 800 M 1M 800 M i™M
20 ms 5M 1M 5M 1M 5M 1M 5M 1M 800 M 1M 800 M 1M
10 ms 10M 1M 10M 1M 10M 1M 10M 1M 800 M 1M 800 M 1M
5ms 20M 1M 20 M 1M 20M 1M 20 M 1M 800 M 1M 800 M 1M
2ms 50 M 1M 50 M 1M 50 M 1M 50 M 1M 800 M 1M 800 M 1M
1ms 100 M 1M 100 M 1M 100 M 1M 100 M 1M 800 M 1M 800 M 1M
500 us 200 M 1M 200 M 1M 200 M 1M 200 M 1M 800 M 1M 800 M i™M
200 us 500 M 1M 500 M 1M 500 M 1M 500 M 1M 1G 1M 1G i™M
100 us 1G 1™ 1G 1M 1G 1M 1G 1M
50 us 1G 500k 2G ™ 2G ™ 2G ™ Changes to normal mode, even
20 us 1G 200 k 5G 1M 2G 400 k 5G 1M when envelope mode has been set.
10 us 1G 100 k 10G 1M 2G 200 k 10 G 1M
5us 1G 50 k 20G 1M 2G 100 k 20G 1M
2us 1G 20 k 50 G 1M 2G 40 k 50 G 1M
1us 1G 10k 100G 1M 2G 20k 100G 1M
500 ns 1G 5k 100 G 500 k 2G 10k 100 G 500 k
200 ns 1G 2k 100 G 200 k 2G 4k 100 G 200 k
100 ns 1G 1k 100 G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100 G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100 G 20 k 2G 400 100 G 20 k
10 ns 1G 100 100 G 10 k 2G 200 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100 G 2k 100 G 2k 100 G 2k 100 G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*:  For the setting enclosed by the bold line, repetitive sampling is active.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 2 M words (DL7200)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF™3 Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word) | (S/s) gth (word)| (S/s) gth (word)
50s 5k 25M2 |5k 25M2 |5k 25M2 |5k 25M2 |800 M 25M2 |800M 2.5M72
20s 10k 2M 10k 2M 10k 2M 10k 2M 800 M 2M 800 M 2M
E‘ 10's 20 k 2M 20 k 2M 20 k 2M 20 k 2M 800 M 2M 800 M 2M
.g' 5s 50 k 25M2 |50k 25M2 |50k 25M2 |50k 25M2 |800M 25M2 |800M 2.5M"2
3 2s 100 k 2M 100 k 2M 100 k 2M 100 k 2M 800 M 2M 800 M 2M
g 1s 200 k 2M 200 k 2M 200 k 2M 200 k 2M 800 M 2M 800 M 2M
E 500 ms 500 k 25M2 |500k 25M2 |500k 25M2 [500k 25M2 |800 M 25M2 |800M 2.5M72
200 ms 1M 2M 1M 2M 1M 2M 1M 2M 800 M 2M 800 M 2M
100 ms 2M 2M 2M 2M 2M 2M 2M 2M 800 M 2M 800 M 2M
50 ms 5M 25M2 |5M 25M2 |5M 25M2 [5M 25M2 |800 M 25M2 |800M 2.5 M2
20 ms 10M 2M 10M 2M 10M 2M 10M 2M 800 M 2M 800 M 2M
10 ms 20M 2M 20M 2M 20M 2M 20M 2M 800 M 2M 800 M 2M
5ms 50 M 25M2 |50 M 25M2 |50 M 25M2 [50M 25M2 |800M |25M72 [800M |2.5M2
2ms 100 M 2M 100 M 2M 100 M 2M 100 M 2M 800 M 2M 800 M 2M
1ms 200 M 2M 200 M 2M 200 M 2M 200 M 2M 800 M 2M 800 M 2M
500 us 500 M 25M2 |500M 25M2 |500M [25M2 [500M [25M2 [1G 25M2 |1G 25 M2
200 ps 1G 2M 1G 2M 1G 2M 1G 2M
100 us 1G 1M 2G 2M 2G 2M 2G 2M
sous 16 [soon_[s6__[2sw2 [oa 1w [sc Jeswe | Sharsesionomameds sen
20 pus 1G 200 k 10G 2M 2G 400 k 10G 2M
10 us 1G 100 k 20G 2M 2G 200 k 20G 2M
5us 1G 50 k 50 G 25M2 [2G 100 k 50 G 25M72
2us 1G 20k 100G 2M 2G 40 k 100G 2M
1us 1G 10k 100G 1M 2G 20k 100G 1M
500 ns 1G 5k 100 G 500 k 2G 10k 100 G 500 k
200 ns 1G 2k 100 G 200 k 2G 4k 100 G 200 k
100 ns 1G 1k 100 G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100 G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100 G 20 k 2G 400 100 G 20 k
10 ns 1G 100 100 G 10 k 2G 200 100 G 10 k
5ns 100 G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100G 2k 100 G 2k 100G 2k
1ns 100 G 1k 100G 1k 100 G 1k 100 G 1k

*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: Because acquisition size is 2 MWords, the waveform is displayed over 8 divisions of the time axis only. Note that the

trigger position setting percentage in this case with respect to the 8 division length (100% = 8 divisions).
*3: 4 MWord model: Box average cannot be specified.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 4 M words™ (DL7200)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF Interleave Mode ON"3 Interleave mode Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed| Sample |Displayed|Sample |Displayed|Sample |[Displayed |Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word) [ (S/s) gth (word)| (S/s) gth (word)
T 50 s 10 k 5M72 10 k 5M72 10 k 5M72 10 k 5M72 800M |5M72 800M |5M2
> 20s 20k 4 M 20k 4M 20k 4M 20k 4M 800 M 4M 800 M 4M
E— 10s 50 k 5M2 50 k 5M2 50 k 5M2 50 k 5M2 800 M 5M2 800 M 5M72
E 5s 100 k 5M2 100 k 5M2 100 k 5M72 100 k 5M2 800 M 5M2 800 M 5M72
-é 2s 200 k 4 M 200 k 4M 200 k 4M 200 k 4M 800 M 4M 800 M 4M
3 1s 500 k 5M2 500 k 5M2 500 k 5M72 500 k 5M2 800 M 5M2 800 M 5M72
< 500 ms 1M 5M72 1M 5M2 1M 5M72 1M 5M72 800M |5M72 800M |5M72
200 ms 2M 4M 2M 4M 2M 4 M 2M 4 M 800 M 4M 800 M 4M
100 ms 5M 5M2 5M 5M2 5M 5M72 5M 5M2 800 M 5M2 800 M 5M72
50 ms 10 M 5M72 10 M 5M72 10 M 5M72 10 M 5M72 800M [5M72 800M |5M72
20 ms 20M 4 M 20M 4M 20M 4M 20M 4M 800 M 4M 800 M 4M
10 ms 50 M 5M2 50 M 5M2 50 M 5M72 50 M 5M2 800 M 5M2 800 M 5M72
5ms 100 M 5M2 100 M 5M2 100 M 5M2 100 M 5M2 800 M 5M2 800 M 5M72
2ms 200 M 4M 200 M 4M 200 M 4M 200 M 4M 800 M 4M 800 M 4M
1ms 500 M 5M2 500 M 5M2 500 M 5M72 500 M 5M2 1G 5M2 1G 5M72
500 us 1G 5M™2 1G 5M2 1G 5M2 1G 5M™2
200 ps 16 2M 2G 4M 2G 4M 2G 4M Changes to normal mode, even
100 us 1G 1M 5G 5M2 2G 2M 5G 5M2 when envelope mode has been set.
50 us 1G 500 k 10G 5M72 2G 1M 10G 5M72
20 us 1G 200 k 20G 4M 2G 400 k 20 G 4M
10 us 1G 100 k 50 G 5M2 2G 200 k 50 G 5M2
5us 1G 50 k 100 G 5M2 2G 100 k 100 G 5M2
2us 1G 20k 100 G 2M 2G 40 k 100 G 2M
1us 1G 10k 100 G iM 2G 20 k 100 G 1M
500 ns 1G 5k 100 G 500 k 2G 10k 100 G 500 k
200 ns 1G 2k 100 G 200 k 2G 4k 100 G 200 k
100 ns 1G 1k 100 G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100 G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100 G 20 k 2G 400 100 G 20 k
10 ns 1G 100 100 G 10k 2G 200 100 G 10 k
5ns 100G 5k 100 G 5k 100 G 5k 100 G 5k
2ns 100G 2k 100G 2k 100G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k
*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: Because acquisition size is 4 MWords, the waveform is displayed over 8 divisions of the time axis only. Note that the
trigger position setting percentage in this case with respect to the 8 division length (100% = 8 divisions).
*3: 4 MWord model: Box average cannot be specified.
*4: 4 MWord model: Record length cannot be set to 4 MWord when interleave mode is OFF.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 8 M words™ (DL7200)
Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF"3 Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |[Displayed |Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word) [ (S/s) gth (word)| (S/s) gth (word)
T 50s 20k 10 M2 20k 10 M2 20k 10 M2 20k 10 M2 800 M 10 M2 800 M 10 M2
g: 20s 50 k 10M2 |50k 10M2 |50k 10M?2 |50k 10M2 {800 M 10M?2 [800M |10M™
2 10s 100 k 10M2  [100k 10M2  [100k 10M2 | 100k 10M2  [800M 10M2 [800M |10M™
§ 5s 200 k 10 M2 200 k 10 M2 200 k 10M2 | 200 k 10M2 {800 M 10M?2 [800M |10M™
E 2s 500 k 10M2 500k 10M2  |500k 10M2  |500k 10M2 (800 M 10M2 800 M 10 M2
S 1s 1M 10M2 |1 M 10M2  [1M 10M2  [1M 10M2 |800M [10M2 [800M |10M™
l 500 ms 2M 10 M2 2M 10 M2 2M 10 M2 2M 10 M2 800 M 10 M2 800 M 10 M2
200 ms 5M 10M2 [5M 10M2 [5M 10M2 |5M 10M2 {800 M 10M?2 [800M |10M™
100 ms 10M 10 M2 10M 10 M2 10M 10 M2 10M 10 M2 800 M 10 M2 800 M 10 M2
50 ms 20M 10 M2 20M 10 M2 20M 10 M2 20M 10 M2 800 M 10 M2 800 M 10 M2
20 ms 50 M 10M2 |50 M 10M2 |50 M 10M2 |50 M 10M2 (800 M 10M2 800 M 10 M2
10 ms 100M |10M2 |100M |[10M™2 [100M [10M2 [100M |[10M™2 (800 M 10M?2 [800M |10M™
5ms 200M [10M™2 [200M [10M2 |[200M [10M2 |[200M [10M2 |800M 10M?2 [800M |10M™
2ms 500M [10M™2 |[500M [10M™2 |500M |[10M™2 |500M [10M2 |[1G 10M2 [1G 10 M2
1ms 1G 10 M2 1G 10 M2 1G 10 M2 1G 10 M2
500 us 1G 5M 2G 10M2 |2G 10M2 |2G 10 M2
200 ps 16 2M 5G 1oM2 |26 4M 5G 1oMm= Changes to normal mode, even
100 us 1G 1M 10G 1oM2 |2G 2M 10G 10 M2 when envelope mode has been set.
50 us 1G 500 k 20G 1oM2 |2G 1M 20G 10 M2
20 us 1G 200 k 50 G 10M2 |2G 400 k 50 G 10 M2
10 us 1G 100 k 100G 10M2 |2G 200 k 100 G 10 M2
5us 1G 50 k 100G 5M 2G 100 k 100 G 5M
2us 1G 20k 100 G 2M 2G 40 k 100 G 2M
1us 1G 10k 100G 1M 2G 20 k 100 G 1M
500 ns 1G 5k 100G 500 k 2G 10k 100 G 500 k
200 ns 1G 2k 100 G 200 k 2G 4k 100 G 200 k
100 ns 1G 1k 100 G 100 k 2G 2k 100 G 100 k
50 ns 1G 500 100G 50 k 2G 1k 100 G 50 k
20 ns 1G 200 100G 20 k 2G 400 100 G 20 k
10 ns 1G 100 100 G 10k 2G 200 100 G 10k
5ns 100G 5k 100 G 5k 100G 5k 100 G 5k
2ns 100G 2k 100G 2k 100 G 2k 100G 2k
1ns 100 G 1k 100 G 1k 100 G 1k 100 G 1k

*1: For the setting enclosed by the bold line, repetitive sampling is active.

*2: Because acquisition size is 8 MWords, the waveform is displayed over 8 divisions of the time axis only. Note that the
trigger position setting percentage in this case with respect to the 8 division length (100% = 8 divisions).

*3: Box average, linear average, or computation cannot be specified.

*4: 4 MWord model: Record length cannot be set to 8 MWord when interleave mode is OFF.
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Appendix 1 Relationship between the Time Axis Setting, Sample Rate and Record Length

Record length: 16 M words™ (only for 16 M Word model) (DL7200)

Rep: Repetitive sampling mode

When Mode other than Envelope Mode is Active When Envelope Mode is Active
Setting Interleave mode OFF"3 Interleave Mode ON Interleave mode | Interleave Mode
Rep: [OFF] Rep: [ON] Rep: [OFF] Rep: [ON] OFF ON
Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed|Sample |Displayed| Sample |Displayed
rate record len| rate record len| rate record len| rate record len|rate record len| rate record len
T/div (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)| (S/s) gth (word)|(S/s) gth (word)| (S/s) gth (word)
Tl s0s 50k  |25M2 80OM |25M
% 20s 100k |20 M™2 800M |20M2
% 10s 200 k 20 M2 800 M 20 M2
HIEEE 500k  |25M2 800M |25M2
E 2s iM 20 M2 800 M 20 M2
l 1s 2M 20 M2 800 M 20 M2
500 ms 5M 25 M2 800 M 25 M2
200 ms i0M 20 M2 800 M 20 M2
100 ms 20 M 20 M2 800 M 20 M2
50 ms 50 M 25 M2 800 M 25 M2
20 ms 100 M 20 M2 800 M 20 M2
10 ms 200 M 20 M2 800 M 20 M2
5ms 500 M 25 M2 1G 25 M2
2ms 1G 20 M2
1ms 2G 20 M2
500 ps Record length cannot be set to 2G oM Repetitive Record length Changes to
200 ps 16 Mword when interleave mode 2G 4M sampling mode cannot be set to nc:‘rmal mo:je, even
100 us is OFF. 2G 2M cannot be ON when| 16 Mword when v':mzr; T:;‘;eb:‘;i set.
50 ps 2G ™ record length is set| interleave mode
20 us 2G 400K |to 16 Mword. is OFF.
10 us 2G 200 k
5us 2G 100 k
2us 2G 40k
1us 2G 20k
500 ns 2G 10 k
200 ns 2G 4k
100 ns 2G 2k
50 ns 2G 1k
20 ns 2G 400
10 ns 2G 200
5ns 100G 5k
2ns 100G 2k
1ns 100 G 1k
*1: For the setting enclosed by the bold line, repetitive sampling is active.
*2: Because acquisition size is 16 MWords, When the display record length is 20 MWord, the waveform is displayed
over 8 divisions of the time axis only, when the display record length is 25 MWord, over 6.4 divisions.
Note that the trigger position setting percentage in this case with respect to the 8 division length (100% = 8
divisions) or 6.4 division length (100% = 6.4 divisions).
*3: Box average, linear average, or computation cannot be specified.
*4: 4 MWord model: Record length cannot be set to 16 MWord when interleave mode is OFF.
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Appendix 2 How to Calculate the Area of a
Waveform

“Integ1TY”
Total area for positive side only: S1+S2
l Sz |
1 /81 l
| |
| |
“Integ2TY”
Total area for both positive and negative sides: S1+S3-S2
| Ss |
/S l
; S2 ;
| |
“Integ1XY”
(1) Multiplc loops (2) Non-closed curve
Area S= nxS \) Area S=So
n: Numbe:'(o: loops / \\ Area enclosed by
a curve connecting
\ the start and stop
. Start point \\\ points
Start point, & Stop point
Stop point Waveform
(3) Loop tracing the shape of "8" (4) Spiral loop
Area S=1So-S11 Area S= Sox2+S1
Number of overlaps
varies according to
the number of loops.
Start point

Stop point Stop point
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Appendix 2 How to Calculate the Area of a Waveform

“Integ2XY”
(1) When only one Y data corresponds to X data
1 3 X axis (Y=0)
Start point Stop point So Area S= -So
So Area $=So Start point Stop point
X axis (Y=0)
2 4 X axis (Y=0)
Stop point Start point o Area S=So
So Area S=-So Stop point Start point
X axis (Y=0)

(2) When the waveform extends into the negative side

Start point

%
X axis (Y=0
%% xis (Y=0)
Area S=So-S1
Stop point

(2) When two or more Y data correspond to X data

Start point Area S=So Start point
So
Area S=S0+2xS1+S2
Stop point
X axis (Y=0) X axis (Y=0)
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Appendix 3 ASCII Header File Format

/I'YOKOGAWA ASCII FILE FORMAT

$PublicInfo

FormatVersion
Model

Endian
DataFormat
GroupNumber
TraceTotalNumber
DataOffset

$Group1
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

$Group2
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

1.01
DL7100
Big
TRACE
3

10

0

4
1

CH1

1002
1.5625000E+00
0.0000000E+00
1S2

\"

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
s

2000/07/25
01:45:00.00

2

1

MATH1

1002
6.1035156E-03
-7.7000000E+01
IS2

DB

32768

-32769

-32769

32767

-32768
2.0000000E-01
0.0000000E+00
Hz

CH2

1002
1.5625000E+00
0.0000000E+00
IS2

\Y

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

2000/07/25
01:45:00.00

MATH2

1002
1.2207031E+00
2.0000000E+04
IS2

\Y

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

CH3

1002
1.5625000E+00
0.0000000E+00
IS2

A

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

2000/07/25
01:45:00.00

CH4

1002
1.5625000E+00
0.0000000E+00
IS2

v

32768

-32769

-32769

32767

-32768
5.0000000E-09
-2.5000000E-06
S

2000/07/25
01:45:00.00

App-24

IM 701410-01E



Appendix 3 ASCII Header File Format

Date 2000/07/25 2000/07/25
Time 01:45:00.00 01:45:00.00

$Privatelnfo
ModelVersion 1.20

DisplayBlockSize 10020 10020 10020 10020
DisplayPointNo. 1 1 1 1
PhaseShift 0 0 0 0
Note

The same header file format is used by all YOKOGAWA measuring instruments, so it may
contain some data which is not necessary for the instrument.

¢ $Publicinfo (common information)

FormatVersion: Version No. of header file format

Model: Model name

Endian: Endian mode (Big/Ltl)*!

DataFormat: Storage format (Trace / Block) of binary file waveform data *2
GroupNumber: Number of the $Group

TraceTotalNumber: Total number of selected waveforms

DataOffset: Start position of binary file waveform data *3

IM 701410-01E
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Appendix 3 ASCIl Header File Format

e $Group1 (group information)

TraceNumber:
BlockNumber:
TraceName:
BlockSize:
VResolution:

VOffset:
VDataType:
VUnit:
VPIlusOverData:

VMinusOverData:

VMaxData:
VMinData:
HResolution:

HOffset:
HUnit:
Date:
Time:

Number of waveforms in the group

Number of blocks in the group **

Name of each waveform

Data size of each block of waveform

Resolution coefficient of Y axis conversion equation for each
waveform *°

Offset coefficient of Y axis conversion equation for each waveform
Type of binary file waveform data for each waveform *6

Units used for Y axis of each waveform (no effect on data)

Data error occurs when binary data for a waveform exceeds this
value.

Data error occurs when binary data for a waveform is below this
value.

Maximum value of binary data for each waveform

Minimum value of binary data for each waveform

Resolution coefficient of X axis conversion equation for each
waveform *7

Offset coefficient of X axis conversion equation for each waveform
Units used for X axis for each waveform (no effect on data)
Date when waveform acquisition was completed

Time when waveform acquisition was completed

For *1 to *7, refer to the next page.

¢ $Privateinfo (information indigenous to model)

ModelVersion:
MathBlockNo.:
FormMath1:
FormMath2:
DisplayBlockSize:
DisplayPointNo:

PhaseShift:

*

Version No. of the model

Block No. of block to be computed

Waveform for Math1 and its contents

Waveform for Math2 and its contents

Length of the data displayed on the screen (display record length)
Value which indicates which point of the memory is the left end of
the display record length (display offset is 1 when record length =
display record length)

Phase information (lead: —, delay: +)

Calculation of the actual display offset of the phase-shifted waveform =

DisplayPointNo. — PhaseShift

Creation of ASCII Header File
When waveform data (Waveform) is stored on a floppy disk, the following files will be
created automatically in the DL_WAVE directory.

» Waveform data file (*.WVF)
» ASCII header file (*.HDR)

The waveform data file can be recalled to the instrument using the file menu, but the
ASCII header file cannot; therefore it cannot be viewed on the instrument. However, it
can be used when you analyze the waveform using a personal computer.
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Appendix 3 ASCII Header File Format

*1: Endian mode for storage
Big: Data for Motorola 68000 series
Ltl:  Data for Intel 86 series

*2: Binary file storage format
Trace: Groups into blocks, each block for a single waveform.
Block: Groups into blocks, each block for a given time interval.

*3: Binary file start position
Offset from the beginning of the file

*4: Maximum number of blocks per group
Maximum number of blocks applies if the number of blocks varies between

waveforms.

*5: Y axis conversion equation for each waveform
Y axis value = VResolution x Raw data + VOffset

*6: Data type
ISn: n-byte signed integer
IlUn: n-byte unsigned integer
FSn: n-byte signed real number
FUn: n-byte unsigned real number
Bm: m-byte data

*7: X axis conversion equation for each waveform
X axis value = HResolution x (Data No. —1) + HOffset

IM 701410-01E
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Appendix 4 List of Defaults

Menu key  soft key Default setting Menu key  soft key Default setting
CH1to 4 MEASURE
Display ON Mode OFF
Position 0.00 div ltem Setup
Cupling DC 1 MQ Source CH1
Probe 10:1
Item OFF
Offset ov
Band Width Full Delay Setup ’
Variable 50 V Source CH1
Linear Scale OFF Mode OFF
Label CH ...CH4 1 cycle mode OFF
- Time Range 1 —5.000 div
Vidiv ) Time Range 2 5.000 div
50 V/div Trace CH1
T/div Distal 90%
1 Ms/s MeS|§I 50%
Proximal 10%
PRESET High/Low Mode AUTO
.Sl.eleCt ¢_|||_L CURSOR
ype Type OFF
Prove 10:1
MATH
ACQ Math 1 Display OFF
Record Length 10k Math 1 Setup C1+C2
Mode Normal Math 1 Label Math1
Count Infinite Math 2 Display OFF
Interleave OFF Math 2 Setup C3+C4
Repetitive OFF Math 2 Label Math?2
Time Base Int DISPLAY
Format Quad
TRIGGER  SIMPLE Interpolation Sin
Source CH1 Graticule Grid
Level 0.0V Scale Value OFF
Slope Rise Trace Label OFF
Coupling DC Accumulate OFF
HF Rejection OFF IAV:”S,'ECGN g':t';
|
Histeresis A~ pping u
Hold Off 0.08 us Z0om
Mode Main
HISTORY
Select Record 0 POSITON/DELAY. .
) Position 50.0%
Display Mode One
Start Record 0 DELAY Del 0.0
End Record latest clay O HS
Show Map No. 1 GO/NO-GO
Search Mode OFF Mode OFF
SEARCH
FILE File It Set Type CAN Bus
! e fem etup Z1 Mag x2
File Name Z position 0.000 div
Auto Naming ON ACTION
COPY(MENU) Buzzer OFF
Copy to Printer Save to File OFF
Format Normal gar‘i] c'i/IOF.’IY 8EE
. end Mai
Information OFF ACQ Count infinite
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Index

Index

Symbols

T/DX et 9-1
A

A Delay B THOGEr ....ccoeviiiiiiiiieceeeee e 1-8, 6-14
A/EB(n) Trigger .. 1-7,6-11
ACCUMUIALE ...ttt 8-8
ACCUMUIALEA ... 1-15
Accumulation period .........cccocoiriiiiiiii e 8-8
ACQ KEY ..ttt 2-4
ACQUISItION COUNt ... 7-3,7-5
Acquisition Mode ..o 7-2
Acquisition MOdES .........ccocviiiiiiiiii s 1-18
Action-On Trigger .... 1-11
ACHON-ON-TFGEN ..cviiieiiiceece e 6-35
AcCtive High ..o 14-6
ACHVE LOW ..o 14-6
AAItION e 1-22
AlLSEE . 11-28
ANOCALION . 8-12
Analyzing and Searching SPI Signals .........ccccceovvieenenene 1-25
Analyzing SPI Signals ...

ANGIE CUISOIS ..ottt
ASCH e
ATENUATION ..o
AT e

AULO e

Auto [6VEl MOE ..o

Auto mode
Auto OFF
AULO SCIOIl ...

AULO SEE-UP i
AULO SETUP ...
AUTO SETUP KEY ..ot
AULO-1EVEl MOTE .....eoviiiiiii e
automated measurement .........cccceeveirieerie e
Automated Measurement of Waveform Parameters...
Automated Measurements ..........ccccceeviiiieiieciie e
AVEIAQE ..o

Averaging MOGE ........ccceevurrieriiieie e

Backlight ..o 14-5
Bandwidth ... 5-8

Bandwidth Limit.........cccoooiiiiii e 1-3
Binarization .........ccoceeiiiiiiiei e 1-22
BINATY .o 11-10
Binary Computation .........ccocevirieniniencnee e 9-24

Block Diagram

BOX AVEIaQE ....ooeiiiiiiiiecee e
BOX @VErage .......ccoecuieiiiiiiiice e
BOXAVEIAgE ....coviiiiiiiiiciie e

Brightness ..o
Brightness of the Backlight ............cccccooiiiiiiiii 14-5

Canceling the Offset ..o
(07=T 01 (=Y USSR
(07210 (o] o1 Tt TS
Centronics connector ....

CH1 10 CHA KEYS .ottt
Changing Directory ........ccceevereeicneeneenne 11-34, 11-35, 11-36
Changing File Name .......c.cccccviiiinecnens 11-34, 11-35, 11-36
Changing the Recording Medium ............ 11-34, 11-35, 11-36
ClEar TraCE ..oocveiiieiiieite ettt 1-26
ClEAI traCE ....eeivieieiieieesteee st 4-8
CLEAR TRACE KEY ..ottt 2-4
Click Sound

ClOCK CH .
COlOF e
Communications

COMP OUPUL .. 2-1
Compensating the Probe ... 3-10
Configuring the Ethernet Interface .........ccccooovvvivirciinnnne. 13-2
Connecting the Power Cord ..........coovviiinieniniecneeeeneeens 3-5
Connection to a Network

(010 S - RS
Copying Files ......ccovvrieiiniciieceieeee

Creating @ direCtOry ......cccovveeiireeiereecseeee e

CSV fOrMaL ...ceeeiiiiie e
CUISOr JUMP o
CURSOR KEY ...ttt
Cursor MeasuremMents ........ccccecvereeceereeiieneereseeeesneeeens
Cursors

D

Data compression ........cccceeieiiiiisie i 11-11
Data Search .........coceeiiiiiieiee e 1-24
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Index

DAt SIZE .evveeieee i 11-10
Date and TiME ......uvveieeeeieiieieee e 3-11

External Trigger

External trigger/clock input terminal ............ccccoeiiiiinnnne 2-1
F
File Attributes
GBIAY vt 6-2 file @ttriDULES ..o
DEIEUNG FlES ..vovvvrvsvs v FILE KEY wvvvvvreeeseeseeeeseeeeeeeeesesseseesseeeseessseeessseeseeeeeeeesses
D_HCP Crmmmmmmmmmmmmmmmm—————" File SIZ& et
DIETONNEING . FIXGU 1
foferennatlon .................................................................... S
Dfsplay Format ......oorieiee e Flattop window
Display format .... FIOAE .t
A FIOPPY GISK GFVE ..vvvrveoreeeeeeeeeeeeeeseeseeseseeseeeeeesesesesseessesssssee 21
Display of the SCaling VaIUE ......cc.ccowrvvsrsrsissnssvseses 86 FIOPPY DISKS reeeeeereereerrereeeeeeeeemeeeessssessseeseeseeeeesseeseessese 11-1
DISPIAY POSIION oot 25 FOMMAL ... 11-4
Displayed-data output functions.............cccccoovvrveiiicnnnn. 1-27
diStal .o 9-10 G
GO/NO-GO ..o 9-34
GO/NO-GO Determination ..........ccceceereeeneeseeeneeneeeeeenes 1-27
GO/NO-GO key
GIP-IB CONNECION ......oiiiiiiiieeeee e 2-1
Grade WIidth ........occeeiiiiee e 8-8
GratiCUIE .....eeeeeveee e 1-16, 8-5
Ground CONNECION ......oocuiiiiiiiee e 2-1
Ground lEVEl ........ccoiiiiiiii e 2-5
H
E H CUISOIS .. 1-20
ECL oot 5-12 HANNING oo 9-30
EAGE oo 8-14 Hanning Window ... 1-23
Edge search ... 1-24 Hard Copy ..o 6-35
Edge THQQer ....oooviiieiee e 1-7
€dge trGOEr ..o 6-6
ENHANCED KEY ....eeeveeiieiieiiesieeiesie et 2-2
Enhanced trigger ... 1-7
Entering a Character String .........cccceeeveevineenenecce e 4-2
HF ReJECtioN ..o
HF rejection ..o
HISTORY KEY ettt
History Memory
History memory search ..o 1-24
History Search Function ...........ccccecvveeiinienne. 1-24,7-15,7-18
HOId Off TIME ... 6-4
HOIA-OFf e 1-12
HOMZONTAL ... 9-1
EXT CLOCK IN TEIMMUNGI oo 12-1 NYSTEIESIS ..o 6-6
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| Marker CUISOrS .......cooiiiiiiieeeece e 1-20
MATH KBY .eveoeeeeeeeeeeeeeeeeeeeeeeeee e ene s eneenee 2-3
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