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Thank you for purchasing the DL750/DL750P ScopeCorder.

This user’s manual contains useful information about the instrument’s functions and
operating procedures and lists the handling precautions of the DL750/DL750P. It mainly
focuses on the DL750. The user’'s manual is divided into two parts, Part 1 and Part 2.
For details on the information covered in Part 1 and Part 2 as well as other DL750/
DL750P manuals, see “Manuals That Come with the DL750/DL750P” on the next page.
To ensure correct use, please read this manual thoroughly before beginning operation.
After reading the manual, keep it in a convenient location for quick reference whenever a
question arises during operation.

Notes

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

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

» Copying or reproducing all or any part of the contents of this manual without the
permission of Yokogawa Electric Corporation is strictly prohibited.

» 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 University of California.

Trademarks

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

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

» Zipis either a registered trademark or trademark of lomega Corporation in the United
States and/or other countries.

» UNIX s either a registered trademark or trademark of The Open Group in the United
States and/or other countries.

» Piezotron is a registered trademark of Kistler Instrument Corporation.

« ICP is a registered trademark of PCB Piezotronics Incorporated.

» ISOTRON is a registered trademark of ENDEVCO Corporation.

* GIGAZoom ENGINE are pending trademark of Yokogawa Electric Corporation.

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

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

Revisions
» 1st Edition: February 2005
» 2nd Edition: May 2005
» 3rd Edition: December 2005
« 4th Edition: May 2009

4th Edition : May 2009 (YK)
All Rights Reserved, Copyright © 2005 Yokogawa Electric Corporation
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Waste Electrical and Electronic Equipment

X

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

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

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

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

Part 1:ii
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Manuals That Come with the DL750/DL750P

DL750/DL750P Manuals
The following manuals are provided for the DL750/DL750P. Use them according to your
application.

User’s Manual Part 1

This manual. Contains chapters 1 to 9 of the DL750/DL750P
User's Manual. Mainly describes the basic operations of the

DLTSODLTSOP DL750/DL750P up to waveform acquisition.

ScopeCoder

User's Manual
Part 1

[Contents]

e Chapter 1 Names and Functions of Parts

e Chapter2  Explanation of Functions

e Chapter 3  Making Preparations for Measurements

e Chapter4 Common Operations
Operations and functions of keys and the jog shuttle,
entering values and strings, operations on the USB
keyboard/USB mouse, initializing settings, auto setup,
calibration, and help function

e Chapter 5 Horizontal and Vertical Axes

e Chapter 6  Triggering

e Chapter 7  Acquisition and Display
Record length, acquisition mode, sequential store, dual
capture, realtime recording to the internal hard disk, voice
memo, and acquisition memory backup

e Chapter 8 = Waveform Display and Information Display

e Chapter 9  Recording in Recorder Mode (Realtime Recording)
(DL750P Only)

¢ Index Common to Part 1 and Part 2.

IM701210-05E

User’s Manual Part 2

Contains chapters 10 to 19 and appendix of the DL750/DL750P
User's Manual. Mainly describes operations after waveform

oLTS0DLTS0P acquisition and optional functions.
copeCoder

User's Manual [Contents]

Part 2 e Chapter 10 Waveform Computation

e Chapter 11 Waveform Analysis/Search
Displaying of history waveforms, history search, search &
zoom, cursor measurements, automated measurement
of waveform parameters, statistical processing, and
GO/NO-GO determination

e Chapter 12 Printing the Screen Image Data

e Chapter 13 Saving and Loading Data

e Chapter 14  External Trigger /O, External Clock Input, and Video
Signal Input

e Chapter 15 Using the DSP Channel (Optional)

e Chapter 16  Ethernet Interface (Optional)

e Chapter 17 Other Operations
Changing the menu/message language, turning the
click sound ON/OFF, changing the USB keyboard
language, checking the USB keyboard, setting the
screen color/brightness, setting the backlight, and
locking the keys

e Chapter 18 Troubleshooting, Maintenance, and Inspection

e Chapter 19 Specifications

* Appendix

¢ Index Common to Part 1 and Part 2.

IM701210-06E
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Manuals That Come with the DL750/DL750P

Operation Guide

Familiarizes the first-time user with the basic operations of the
DL750/DL750P.

Latter half of the guide summarizes key points of each setup
menu. Use this as a guide when setting up the DL750/DL750P.

DL750/DL750P
ScopeCoder

Operation Guide
[Contents]

e Flow of DL750/DL750P Operation

* Front Panel Controls

IM701210-07E * Parts of the Screen

¢ Basic Key & Jog Shuttle Operations

* Main Functions of the DL750/DL750P

e Operating the DL750/DL750P
Making preparations before observation, displaying waveforms,
changing the waveform display conditions, changing the trigger
settings, measuring waveforms, zooming the waveform along the time
axis, and printing/saving waveforms

¢ Setup Menu ltems

Communication Interface User’s Manual

A manual in PDF format that is stored in the accompanying
CD-ROM. Describes the functions of each communication
interface on the DL750/DL750P and commands.

DL750/DL750P
ScopeCorder

_ [Contents]

B8023YZ e Chapter 1 Overview of the GP-IB Interface

e Chapter2  Overview of the Serial (RS-232) Interface
e Chapter 3  Overview of the USB Interface

e Chapter 4 Overview of the Ethernet Interface (Optional)
¢ Chapter 5 Before Programming

e Chapter6 Commands

e Chapter 7  Status Reports

e Chapter 8 Sample Programs

e Appendix

¢ Index

User's
Manual

—r— Handling of the Communication Interface User's Manual
CD-ROM

Describes the handling precautions of the Communication
Interface User's Manual CD-ROM.

IM701210-71E

Part 1:iv IM 701210-05E



Checking the Contents of the Package

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

DL750/DL750P
Check that the model name and suffix code given on the name plate on the left side
panel of the CDM Signal Generator match those on your order. When contacting the
dealer from which you purchased the instrument, please give them the instrument number.

DL750P

MODEL __ I— MODEL __ I— é‘l‘
f——— — ==
MODEL Suffix Code Description
701210 (DL750) The input module is not included with the instrument. See
701230 (DL750P) the next page for information on the input module.
Power cord -D UL/CSA Standard power cord (Part No.: A1006WD)
[Maximum rated voltage: 125 V; Maximum rated current: 7A]
-F VDE Standard Power Cord (Part No.: A1009WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]
-Q BS Standard Power Cord (Part No.: A1054WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]
-R AS Standard Power Cord (Part No.: A1024WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]
-H GB Standard Power Cord (Part No.: A1064WD) [Maximum
rated voltage: 250 V; Maximum rated current: 10 A]
Default language -HE English
-HJ Japanese
-HC Chinese
-HK Korean
-HG German
-HF French
-HL [talian
-HS Spanish
Built-in media drive -J1 Floppy disk drive
-J2 Zip drive™(DL750 only)
-J3 PC card drive™
Options /M1 Memory extension to 10 MW/CH (250 MW maximum)

/M2 Memory extension to 25 MW/CH™ (500 MW maximum)
/M3 Memory extension to 50 MW/CH™ (1 GW maximum)
/C8 Internal hard disk 30 GB (FAT32)

/C10  Ethernet interface

/DC 12 VDC Power (10 to 18 VDC) (DL750 only)

/G2 User-defined computation

/G3 DSP channel

/P4 Four probe power outputs

*1 For the built-in media drive on the DL750, select one from three types (two types for the DL750P).
*2 Choose one from /M1, /M2, and /M3.

No. (Instrument Number)

When contacting the dealer from which you purchased the instrument, please give them
the instrument number.
IM 701210-05E Part 1:v




Checking the Contents of the Package

Standard Accessories

The standard accessories below are supplied with the instrument. Check that all
contents are present and undamaged.

Power Cord (one of the following power cords Front panel protection
is supplied according to the instrument’s suffix codes) cover (transparent) Soft case
B8023EA B9946EB
UL/CSA Standard VDE Standard BS Standard  AS Standard GB Standard
A1006WD A1009WD A1054WD A1024WD A1064WD
Printer :0" paper . ?;:;ggge;::a? ge AAA Alkaline batteries DC power connector
For the DL750* For the DL750P V) (for acquisition memory (for the /DC model)
B9988AE 701966 B8024CA 2 pieces backup) B8023WZ
3rolls 1roll A1070EB 4 cells §
&

* Either one is included
depending on the model

¢ User’s Manual Part 1 ¢ Communication Interface User’s
« User's Manual Part2  Manual (CD-ROM) B8023YZ Cover panels_ Rubber feet
* Operation Guide * Handling of the CD-ROM B8023EN 8 pieces ~ B9989EX 4 pieces (1 sheet)

o> W e

Input Modules (Sold Separately)

Check that the MODEL indicated on the input module is what you ordered.

MODEL Name Abbreviation
701250 High-Speed 10 MS/s, 12-Bit Isolation Module HS10M12
701251 High-Speed High-Resolution 1 MS/s, 16-Bit Isolation Module HS1M16
701255 High-Speed 10 MS/s, 12-Bit Non-Isolation Module NONISO_10M12
701260 High-Voltage 100 kS/s, 16-Bit Isolation Module (with RMS) HV (with RMS)
701261 Universal (Voltage/Temp.) Module UNIVERSAL
701262 Universal (Voltage/Temp.) Module (with AAF) UNIVERSAL (AAF)
701265 Temperature, High Precision Voltage Isolation Module TEMP/HPV
701270 Strain Module (NDIS) STRAIN_NDIS
701271 Strain Module (DSUB, Shunt-Cal) STRAIN_DSUB
701275 Acceleration/Voltage Module (with AAF) ACCL/VOLT
701280 Frequency Module FREQ

o

EEA

MODEL

SUFFIX

NO.

YOKOGAWA 4 Made in Japan

(@)

Top row: MODEL

Bottom row: Abbreviated name
This user’s manual refers to the input modules by MODEL (abbreviation).
For example, the High-Speed 10 MS/s, 12-Bit Isolation Module is indicated as 701250
(HS10M12). However, the module may be indicated only by the model (701250) if a
description about the same module is given immediately before it.

Part 1:vi IM 701210-05E



Checking the Contents of the Package

Optional Accessories (Sold Separately)
The optional accessories below are available for purchase separately. Check that all
contents are present and undamaged. For information and ordering, contact your

nearest YOKOGAWA dealer.
Name Model Safety standard”  Description
1. Isolated probe 700929 1000 Vrms CAT Il 10:1 safety probe, for the 701250/701251
2. Current probe 700937 300 Vrms CAT | DC to 50 MHz bandwidth,Used by connecting to the
probe power terminal
3. Current probe 701930 300 Vrms CAT lll DC to 10 MHz bandwidth,Used by connecting to the
probe power terminal
4. Current probe 701931 300 Vrms CAT Il DC to 2 MHz bandwidth,Used by connecting to the probe
power terminal
5. Current probe 701933 300 Vrms CAT | DC to 50 MHz bandwidth, Used by connecting to the
probe power terminal
6. Differential probe 700924 1000 Vrms CAT lll?  Switchable between 1000:1 and 100:1
Measurable voltage: 1400 Vpeak (1000 Vrms)
7. 10:1 Passive Probe for the 701940 - For non-isolated input on the 701255: 600 V or less
DL750/DL750P For isolated input other than above: 42 V or less
8. 1:1 BNC safety adapterlead 701901 1000 Vrms CATII Used with the 701954, 701959, 758922, 758929, or
758921 sold separately
9. Alligator clip (dolphin type) 701954 1000 Vrms CAT llI 2 pieces in one set (red/black)
10. Safety mini-clip (hook type) 701959 1000 Vrms CAT Il 2 pieces in one set (red/black)
11. Alligator clip adapter 758922 300 Vrms CAT Il 2 pieces in one set
12. Alligator clip adapter 758929 1000 Vrms CAT Il 2 pieces in one set
13. Fork terminal adapter 758921 1000 Vrms CAT Il 2 pieces in one set (red/black), for 4-mm screws
14. Cable™ 366926 - For measuring low voltage of less than or equal to 42 V
15. Banana-alligator 366961 - For measuring low voltage of less than or equal
clip cable to 42 V for the 701261, 701262, or 701265
16. High-speed logic probe 700986 - 42V or less, 8-bit non-isolated/response speed of 1 us
17. Isolated logic probe 700987 250 Vrms CAT Il 8 bits, each channel isolated, response speed of 20 ms
(for AC)
18. Measurement lead for 758917 1000 Vrms CAT Il 2 pieces in one set, used with the 758922 or 758929
isolated logic adapter sold separately
19. Conversion adapter 366928 - 42 V or less,BNC (jack) to RCA (plug)
20. GO/NO-GO cable 366973 - For GO/NO-GO determination I/O function
21. Earphone microphone 701951 - For recording and playing voice memo/with a comment
PUSH switch
22. Speaker cable 701952 - For playing voice memo/comment
283. Safety BNC cable (1 m) 701902 1000 Vrms CAT Il
24. Safety BNC cable (2 m) 701903 1000 Vrms CAT Il
25. Safety BNC-to-banana adapter 758924 500 Vrms CAT Il
26. Bridge head 701955 - NDIS, bridge resistance: 120 Q
701956 - NDIS, bridge resistance: 350 Q
701957 - DSUB, bridge resistance: 120 Q, shunt-cal support
701958 - DSUB, bridge resistance: 350 Q, shunt-cal support
27. Soft carrying case 701963 - For the DL750 with three pockets
701967 - For the DL750P with three pockets
28. DC power cord 701970 - For the DC power supply model (/DC)
(Cigarette lighter plug type)
29. DC power cord 701971 - For the DC power supply model (/DC)

(Alligator clip type)

Sold in units of 1 piece.
The actual voltage that can be used is the lower voltage of the specifications of the DL750/DL750P and the cable.

Be sure to connect the GND lead provided with the 700924 to the functional ground terminal of the DL750/DL750P. A
measurement of 1400 Vpeak is possible by connecting the GND lead to the DL750/DL750P.

Use cables (366926) that YOKOGAWA has been shipping since February 4, 1998. Cables (366926) shipped before this
date cannot be used in combination with the DL750/DL750P input modules.

*1
*2

*3

IM 701210-05E
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Checking the Contents of the Package

1. Isolated probe 2.Current probe 3. Current probe 4. Current probe 5. Current probe
700929 ( 700937 701930 701931 701933

6. Differential probe 7.10:1 Passive Probe 8. 1:1 BNC safety 9. Alligator clip 10. Safety mini-clip
700924 for the DL750/DL750P dapter lead (dolphin type) (hook type)
o~ BN 701940 701901* 701954 701959
' \ J AN Z
11. Alligator clip adapter 12. Alligator clip adapter 13. Fork terminal  14. Cable 15.Banana-alligator
(Rated voltage 300 V) (Rated voltage 1000 V) adapter 366926 clip cable

758922 758929 758921

16. High-speed logic probe  17. Isolated logic probe 18.Measurementlead 19.Conversion 20.GO/NO-GO

700986 700987 for isolated logic adapter cable
21.Earphone 22.Speaker cable 23. Safety BNC cable  24. Safety BNC cable 25. Safety
microphone with 701952 (1 m) 701902 (2 m) 701903 BNC-to-banana
a PUSH switch adapter
701951 © @b @ 758924
26. Bridge head 26. Bridge head 26. Bridge head 26. Bridge head
701955 (NDIS, 120 Q) 701956 (NDIS, 350 Q) 701957 (DSUB, 120 Q) 701958 (DSUB, 350 Q)

&

O

27. Soft carrying case 28. DC power cable 29. DC power cable
701963 (for the DL750) = (Cigarette lighter plug type) (Alligator clip type)
701967 (for the DL750P) I N 701970 701971

A

* Used by combining the alligator clip (dolphin type 701954), safety mini-clip (hook type: 701959), alligator adapter
(758922 or 758929), and/or the fork terminal adapter (758921) accessories sold separately.

Spare Parts (Sold Separately)
The spare parts below are available for purchase separately. Check that all contents are
present and undamaged.
For information about the spare parts and ordering, contact your dealer.

Name Part No. Minimum Q’ty Note
Printer roll paper (for the DL750) B9988AE 10 Thermo-sensitive paper, 111 mm x 10 m
Printer roll paper (for the DL750P) 701966 6 Thermo-sensible paper, 210 mm x 20 m
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Safety Precautions

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

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

The followingsymbols are used on this instrument.

Warning: handle with care. Refer to the user's manual or service manual. This

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

@ Protective grounding terminal
L

Functional ground terminal (do not use this terminal as a protective ground
terminal.)

- Alternating current

| ON (power)

O OFF (power)
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Safety Precautions

Be sure to observe with the precautions below. Not complying might result in injury
or death.

A

Use the Correct Power Supply

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

Use the Correct Power Cord and Plug

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

Connect the Protective Grounding Terminal

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

Do Not Impair the Protective Grounding

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

Do Not Operate with Defective Protective Grounding or Fuse

Do not operate the instrument if the protective grounding or fuse might be
defective. Also, make sure to check them before operation.

Do Not Operate in an Explosive Atmosphere

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

Do Not Remove Covers

The cover should be removed by YOKOGAWA's qualified personnel only.
Opening the cover is dangerous, because some areas inside the instrument
have high voltages.

Ground the Instrument before Making External Connections

Securely connect the protective grounding before connecting to the item under
measurement or to an external control unit. If you are going to touch the circuit,
make sure to turn OFF the circuit and check that no voltage is present.
Precautions to Be Taken When Using the DC Power Supply

Make sure to perform protective earth grounding to prevent electric shock.
Connect the DC power cord after checking that the power switch of the
instrument is turned OFF. If you connect the power cord with the power switch
turned ON, sparks may be emitted and can lead to fire.

Precautions to Be Taken When Using the Modules

Do not apply input voltage exceeding the maximum input voltage, withstand
voltage, or allowable surge voltage.

To prevent the possibility of electric shock, be sure to furnish protective earth
grounding of the DL750/DL750P.

To prevent the possibility of electric shock, be sure to fasten the module screws.
Otherwise, the electrical protection function and the mechanical protection
function will not be activated.

Avoid continuous connection under an environment in which the allowable surge
voltage or greater voltage may occur.

Part 1:x
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Safety Precautions

Precautions to Be Taken When Using the Probes

When measuring high voltages using the 701250 (HS10M12) or the 701251
(HS1M16), use isolated probes (700929),1:1 safety cable (combination of
701901 and 701954), or differential probes (700924).

Be sure to connect the GND lead of the differential probe (700924) to the
functional ground terminal of the DL750/DL750P. High voltage may appear at
the BNC connector of the differential probe. Be sure to connect the GND lead to
the DL750/DL750P before connecting the probe to the parameter to be
measured.

When using the 701255 (NONISO_10M12), be sure to fasten the module
screws. Fastening the module screws activates the protection function and the
non-isolation function. It is extremely dangerous if you do not fasten the screws.
In addition, when measuring high voltage above 42 V, be sure to use the
Passive Probe for the DL750/DL750P (701940).

The BNC part of the Passive Probe for the DL750/DL750P (701940) is made of
metal. Therefore, use the probe at 42 V or less for isolated inputs (701250
(HS10M12), 701251 (HS1M16), 701260 (HV(with RMS)), etc.) for safety
reasons. (Do not connect voltage above 42 V to both the High and Low sides.)
For non-isolated inputs (701255 (NONISO_10M12), etc.), fasten the module
screws as described before.

When applying high voltage using the 701260 (HV(with RMS)), use the 1:1
safety cable (combination of 701901 and 701954) or the isolated probe
(700929).

The measurement category of the 701260 (HV (with RMS)) is 400V-CAT Il for
the low side and 700V-CAT Il for the high side. Use caution because the
overvoltage tolerance differs between the low and high sides.

See below for operating environment limitations.

CAUTION

This product is a Class A (for industrial environments) product. Operation of this
product in a residential area may cause radio interference in which case the
user will be required to correct the interference.

IM 701210-05E
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Conventions Used in This Manual

Unit
k: Denotes 1000.
K: Denotes 1024.

Displayed Characters

Example: 100 kS/s (sampling rate)
Example: 720 KB (storage capacity of a floppy disk)

» Bold characters used in the procedural explanations indicate characters that are
marked on the panel keys or the characters of the soft keys displayed on the screen

menu.

* The SHIFT + xxx key refers to first pressing the SHIFT key (the indicator above the
SHIFT key lights), and then pressing the xxx key. The menu marked in purple below
the pressed key appears on the screen.

Safety Markings

The following markings are used in this manual.

A

CAUTION

Note

Subheadings

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

Calls attention to actions or conditions that could cause
serious or fatal injury to the user, and precautions that can
be taken to prevent such occurrences.

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

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

On pages that describe the operating procedure in chapters 3 through 9 of Part 1 and
chapters 10 through 18 in Part 2, the following symbols are used to distinguish the
procedure from their explanations.

Procedure

Explanation

Follow the numbered steps. All procedures are written with
inexperienced users in mind; experienced users may not
need to carry out all the steps.

This section describes the setup items and the limitations
regarding the procedures. A detailed description of the
function is not provided in this section. For details on the
function, see chapter 2.

Part 1:xii
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Functions Described in This Manual and the DL750/
DL750P Version

The contents of this manual describe the DL750/DL750P version 6.20 or later. The table
below shows the relationship between the DL750/DL750P versions and the new functions
and supported modules. If the DL750/DL750P is not of the newest version, you will not be
able to use all the functions covered in this manual. Check the DL750/DL750P version by
referring to Soft Version on the overview screen that appears by selecting the MISC key >
Overview soft key. For details on the procedure, see section 18.4 in the User's Manual
Part 2. For up-to-date information about the DL750/DL750P versions and the procedure
for upgrading your DL750/DL750P, check the following Web page.
http://www.yokogawa.com/tm/DL750/

DL750/DL750P Versions and New Functions

Version Suffix New Functions Reference Page/
Code Section/Chapter
1.09 or later Standard » Voice memo and voice comment Pages 2-36 and 2-64,
sections 7.9 and 13.19
2.02 orlater  Standard » Wave window trigger Page 2-26 and section 6.17
» Cycle statistical processing Page 2-57 and section 11.7
» Chinese menu and message support Section 17.1
/G3 + DSP channels Page 2-50, chapter 15, and
appendix 6
3.01 orlater ~ Standard * Numeric monitor display Page 2-39 and section 8.13
» Added exponential window to FFT computation/increased number  Page 2-47, section 10.5,
of points in FFT computation (up to 100 kpoints). page app-21
» Normal statistical processing/statistical processing of history memory Page 2-57 and section 11.7
* Increased the number of parameters for automated Sections 11.6and 11.7
measurement/statistical processing of waveform parameters
(Up to 24000 increased to up to 48000)
+ Added waveform data save formats for action-on-trigger and Pages 2-29 and 2-58, and
GO/NO-GO determination (select from binary, ASCII, and floating) Section 13.7
» Support for inverted display on the strain module Page 2-14 and section 5.12
» Support for current probe (701931) Page 2-9 and section 3.6
/G3 + Support for enhanced trigger (OR trigger and window trigger) on  Pages 2-22 and 2-26,
DSP channels chapter 15
+ Knocking filter Section 15.6

3.10 orlater ~ Standard » Added Korean to the menu languages. Added Korean, German,  Section 17.1
French, and Italian to message languages.

4.01 orlater ~ Standard + Changed the number of screens that can be captured on the dual Page 2-34 and section 7.6
capture function
+ Selection of the traces to be displayed on the dual capture function section 7.6

¢ Mail transmission using the dual capture trigger function section 7.6
¢ Automated measurement of waveform parameters on the dual section 11.6
capture function
e Added the action on stop function. section 7.8
e Parameter search of the history memory function section 11.3
e Added H&V cursor measurement to T-Y waveforms section 11.5
Standard, /G3 ¢ Filter Hz display Sections 10.5 and 15.3
/C10 e SNTP function Sections 3.5 and 16.8
* WebDAV server function Section 16.11
+ Mail attachment function of image data Section 16.5
/DC » Added the DC power supply option (DL750 only) Section 3.4
4.02 or later  Standard » START/STOP key response time Section 7.1
5.01 or later ~ Standard » Recording in recorder mode (DL750P only) Chapter 9
» Connection of USB storage device to the USB PERIPHERAL interface ~ Section 13.3
(DL750P only)
+ Creation of PDF files of the printed image (DL750P only) Section 13.13
» Support for current probe (701933) Page 2-9 and section 3.6
» Added 16 divided windows to the display format Section 8.1

Added the output format to the built-in printer (Zoom Print) and Section 12.2
changed the name of the function Long copy to Fine print
» Added the linear scaling display format Section 5.11

6.01 or later ~ Standard + Creation of PDF files of the reprint image in X-Y Recorder Mode  Section 9.9
(DL750P only)
+ Creation of PDF files of the printed image (X-Y waveform) (DL750P only) Section 13.3
Standard, /G2 + Overall value display of the power spectrum computation (FFT) Section 10.13, 10.5, 11.6,
and page App-19
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http://www.yokogawa.com/tm/DL750/

Functions Described in This Manual and the DL750/DL750P Version

Version Suffix New Functions Reference Page/
Code Section/Chapter
6.02 or later ~ Standard » Connection of USB storage device to the USB PERIPHERAL Section 13.3

interface (DL750)*

6.20 or later  Standard « Added waveform icons to the title of the CH/DSP/LOGIC/EVENT  Section 5.1
setup menus.

+ Added All ON of Variable (Var.) to the all channel setup menu. Section 5.13 (section 5.9)
» Added ACQ Count to the action-on-trigger/action-on-stop setup menu. Sections 6.18 and 7.8

» Added bandwidth limit to the channel information during Section 8.13
temperature/strain measurement.

[Recording in recorder mode (DL750P only)]

» Added an Extra Area ON/OFF function when the format is set to Section 9.4
Dual, Triad, or Quad in the print settings of Chart Recorder mode.

» Added the Fine setting to Gauge in the print settings of Chart Section 9.4
Recorder mode.

» Added A4 print to the print length during reprint in Chart Recorder mode. Section 9.8

+ Selection of the print font size (Print Font) in the print settings of Section 9.7
X-Y Recorder mode.

» Support for phase shift even when external clock is selected. Section 10.4
[Prlntlng on the built-in printer (DL750P only)]
Added A4 print to the output format. Section 12.2

» Added an Extra Area ON/OFF function when the format is set to Dual, Section 12.2
Triad, or Quad in the print settings of fine print, zoom print, and A4 print.

» Added the Fine setting to Gauge in the print settings of fine print,  Section 12.2
zoom print, and A4 print.

+ Creation of PDF files of the print image when all waveform display Section 13.13 (section 11.1)
(Display Mode: All) is selected in the history memory function
(DL750P only).

» Added a function for switching the screen display font size (large  Chapter 17
or small).

/G2 » Added DUTYH and DUTYL to the user-defined computation. Section 10.5

* Applicable to DL750s on which “USB Storage: Yes” is displayed on the overview screen that appears when you press the
MISC key followed by the Overview soft key.

DL750/DL750P Versions and Supported Modules

Version Supported Modules Specifications Reference Section
Reference Page Concerning Horizontal/
Vertical Axis Settings
1.07 or later 701250 High-Speed 10 MS/s, 12-Bit Isolation Module Page 19-18 Sections 5.1t05.15
701251 High-Speed High-Resolution 1 MS/s, 16-Bit Isolation ~ Page 19-20 Sections 5.1t0 5.15
Module
701265 Temperature, High Precision Voltage Isolation Module Page 19-29 Sections 5.1, 5.2, 5.5, 5.7,
5.13,5.14, and 5.16
2.02 or later 701255 High-Speed 10 MS/s, 12-Bit Non-Isolation Module Page 19-22 Sections 5.1t05.15
701260 High-Voltage 100 kS/s, 16-Bit Isolation Module Page 19-24 Sections 5.1t05.15
(with RMS)
701270 Strain Module (NDIS) Page 19-31 Sections 5.1, 5.2, 5.7, 5.11
to 5.14, and 5.17
701271 Strain Module (DSUB, Shunt-Cal) Page 19-33 Sections 5.1, 5.2, 5.7, 5.11
to 5.14, and 5.17
3.01 orlater 701275 Acceleration/Voltage Module (with AAF) Page 19-35 Sections 5.1, 5.2, 5.4, 5.5,
5.7105.9, 5.13 5.14, and
518
701280 Frequency Module Page 19-37 Sections 5.19, 5.1, 5.2,
54,58t05.11, 5.13, and
5.14
5.01 or later 701261 Universal (Voltage/Temp.) Module Page 19-26 Sections 5.1, 5.2, 5.4, 5.5,
5.7105.9,5.13 and 5.14
701262 Universal (Voltage/Temp.) Module (with AAF) Page 19-26 Sections 5.1, 5.2, 5.4, 5.5,

5.7t05.9,5.13,and 5.14

* Reference section for acceleration measurement.
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Flow of Operation

The figure below provides an overview of the flow of operations described in this manual.
For a description of each item, see the relevant chapter or section.

4 N\
Preparations for Measurements
DL750/DL750P Installation » Section 3.2
Module Installation » Section 3.3
Power Supply Connection and ON/OFF » Section 3.4
Probe Connection and Phase Correction >Sect|ons.* 3.6,3.7, | *1 When measuring logic waveforms !
4 and3.111 T T '
Frequency
Measuring Lead h e C i Bridge Head € " Acceleration Sensor Measurement, Etc.*3
Connection*2 } esl'm(t:_coug: onnection rlsget_ ea3 ﬂt))nnec ion Connection Sensor Connection
» Section 3.8 ection 3. P Section 3. » Section 3.12 » Section 3.13
*2 Only when measuring voltage with the 701261, *3 Number of rotations, period, duty cycle, power supply frequency,
701262, or 701265. pulse width, pulse integration, and velocity.
. J
4 N\
Displaying Waveforms on the Screen
Initialization » Section 4.4
Auto Setup » Section 4.5
. J
4 N\
Horizontal and Vertical Axes Setting
Horizontal Axis (Time Axis) » Sections 5.2 and 5.14
( ‘ 1\
Vertical Axis
e Channel ON/OFF » Section 5.1
(- N\ N [, N\ N [ ~\
Acceleration Frequency
Measurement Measurement, Etc.*3
eV/div P Section 5.3 *Input Coupling *Bandwidth Limit ] »
+Vertical Position P Section 5.5 P Section 5.7 | | *Vertical Position «Vertical Position
P Section 5.4 «Bandwidth Limit eLinear Scaling P Section 5.4 p Section 5.4
«Input Coupling p Section 5.7 » Section 5.11 *Input Coupling *Zooming in or out
» Section 5.5 *Temp. Measurement *Inversion B Section 5.5 of the Vertical Axis
«Probe Attenuation and Setting p Section 5.12 | | *Bandwidth Limit p Sections 5.8 and 5.9
Current-to-Voltage P Section 5.16 | | *Strain Measurement D Sections.7 «Offset Value
Conversion Ratio Setting *Zooming in or out » Section 5.10
) Section 5.6 » ection 5.17 of the Vertical Axis eLinear Scaling
«Bandwidth Limit P Sections 5.8 and 5.9 » Section 5.1
» Section 5.7 *Acceleration i *Frequency*
*Zooming in or out Measurem:nt Setting Measurement Setting
of the Vertical Axis L ) U JAN Section 5'18) L P Section 5.19 )
P Sections 5.8 and 5.9
*OffsetValue * Number of rotations, period, duty cycle, power supply
+Linear Sc:"f;c‘m“ 5.10 frequency, pulse width, pulse integration, and velocity.
p Section 5.11
eInversion
P Section 5.12
*Rms Measurement
P Section 5.15
\\ -/ J
. J

‘ Continues to the next page
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Flow of Operation

‘ From the previous page

Trigger
:/* Simple trigger E
* Trigger Type* (Simple/Enhanced) »Sections 6.5 t0 6.17 | -« Input signal trigger » Sections 6.5 !
! and 6.9 !
« Trigger Source, Trigger Slope, Ei’::rt':%';:fger : g:z::g: g:g
Trigger Level, Etc »Sections 6.5 10 6.17 : « Time trigger » Section 6.8 |
\ Enhanced trigger ,
. : i« A — B(N) trigger » Section 6.10 !
° Tr!gger MOd_e_ >SeCt!°ns 6.1and 7.5 | A Delay B trigger » Section 6.11 E
* Trigger Position »Section 6.2 1« Edge on A trigger » Section 6.12 !
e Trigger Delay »Section 6.3 '+ OR trigger » Section 6.13 !
! B >Time, B <Time, and '
' BTime Out trigger P Section 6.14 |
\ * Periodic trigger P Section 6.15 |
| Window trigger » Section 6.16 |
i * Wave window trigger P Section 6.17 ;
Waveform Acquisition
¢ Record length » Section 7.2 ! « Dual capture b Section7.6 |
e Acquisition mode » Sections 7.3 and 7.4 ' ¢ Realtime recording to the '
{ E internal hard disk (optional) p Section 7.7 |
* Starting/Stopping waveform » Section 7.1 P Voice memo > fﬁgt'?c_’g s34
acquisition !« Acquisition memory backup) Section 7.10 |
Displaying Waveforms and Infor
 Setting Waveform Display Conditions »Sections 8.1 to 8.4 and 8.8
e Zooming on the Waveform »Section 8.5
¢ X-Y Waveform Display »Section 8.6
* Snapshot and Clear Trace »Section 8.7
e Setting Information Display Conditions » Sections 8.9 to 8.13
Recording in Recorder Mode (DL750P Only)
¢ Loading the Roll Paper » Section 9.1
* Selecting the Recorder Mode » Section 9.2
¢ Recording T-Y Waveforms » Sections 9.3 to 9.5
* Recording Numeric Values » Section 9.6
¢ Recording X-Y Waveforms » Section 9.7
¢ Reprinting on the Built-in Printer » Section 9.8
e Creating a PDF File of the Reprint » Section 9.9
Image

The functions below that are not covered in the flow of operations in this section are not explained in this manual. For their
descriptions, see the User's Manual Part 2 (IM701210-06E).

» Computation, analysis, and searching of waveforms

» Printing of screen image data

» Saving and loading of data

» External trigger I/O, external clock input, video signal output, etc.
» DSP channels (option)

» Ethernet communications (option)
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Chapter 1

Names and Functions of Parts

1.1

Left Side Panel

Top Panel

Handle

Top Panel, Front Panel, Right Side Panel, and

Built-in printer

Prints the displayed information.
For the procedure in setting

the roll paper, see section 12.1.
For the printout procedure,

see section 12.2.

Vent holes

Battery box for memory
backup

Stores batteries used to back up
the contents of the acquisition
memory when the power is OFF.
For the procedure in installing
the batteries, see section 7.10.

DL750P
Built-in printer
Prints the displayed information.
For the procedure in setting
the roll paper, see section 9.1.
For the printout procedure,
see section 12.2. Handle
i v
L v AU REXCE It
| — —4 A
[ v | == [——r—- =
=== B w5
—
==
EEEEEEEN =
=
O ===
Vent holes Battery box for

memory backup

IM 701210-05E
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1.1 Top Panel, Front Panel, Right Side Panel, and Left Side Panel

Front Panel
DL750
Soft keys
Used to select items on the soft key menu
LCD L that appears when setting up the DL750.
For a description of the
displayed information, ESC key
see chapter 8. Used to clear the soft key menu and pop-up menu.
= - Jog shuttle
DIL750 & o @. Used to change
— settings and move
the cursor. Turn the
shuttle ring to
|] change the amount
of change according
] toits angle.
3 .
Setup and execution
= keys/knob
] See page 1-7
for a description.
0
: ]
& (|
EJ
Setup and execution keys Probe compensation signal
See page 1-9 for a description. output terminal (1 kHz/1 Ve-p)
PROTECT key Outputs the probe compensation
Locks the keys. See section 17.6. signal. .
For the probe compensation
procedure, see section 3.7.
Functional ground terminal
Connect the ground cable when
compensating the probe.
DL750P
DL 750P & YOKOGAWA ¢

T O T

The name and function of each part are the same as the DL750.
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1.1 Top Panel, Front Panel, Right Side Panel, and Left Side Panel

Right Side Panel
DL750

Functional ground terminal
Used to connect the ground
line from the high-voltage

Acquisition memory backup ON/OFF

Turns ON/OFF the battery power for backing up the acquisition memory.
For a description of the acquisition memory backup function, see section 7.10.

Input module installation slot

Eight slots on each row, top and bottom.

For the installation and removal procedure of
the input module, see section 3.3.

Input channel arrangement

_— o

differential probe or when
enhancing the grounding

of the measurement system.
For the probe connection
procedure, see section 3.6.

Probe power
supply terminal

Used to supply power (+12V)
to the probes when using

N

current probes.
For the probe connection
procedure, see section 3.6.
e —g |
© ©
CH §cHll, § cHi3,
Input module connector
DL750P
N —
1, CH3, 5, CH7
© © © ©
—

Q0]

° ° °

o ® ®
A
O
A

° ° °

;
Of;
=

CH1

O

CH2

O

CH3

©)

CH4

©)

CH5

O

CHé

O

CH7

O

CH8

O

CH9

O

CH10

©)

CH11

O

CH12

O

CH13

O

O

CH15

®)

CH14)

CH16]

Stand

For the setup procedure,

see section 3.2.

Empty slot protection cover
Attached to the slots that are
not used.

§_cnib

[ cv9/cuio B chi/eut2

CH13/cn1d

Ci15/c1

Input channel arrangement

O|0

O

O

H5 [ CH7

CH1

O

CH2

CH3|C

O

CH4

O

CHeé

O

CH8

®)

CH9

O

CH10|

)

OO0
R
SeSeve

O

CH11

O

CH12

O

CH13

O

CH14

©)

CH15]

O

CH16)

Built-in printer

Stand

The name and function of each part are the same as the DL750.
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1.1 Top Panel, Front Panel, Right Side Panel, and Left Side Panel

Input Module

The following 11 input modules are available.
High-Speed 10 MS/s, 12-Bit 701251 High-Speed High- High-Speed 10 MS/s, 12-Bit
Isolation Module Resolution 1 MS/s, 16-Bit Non-Isolation Module
HS10M12 (model: 701250) Isolation Module NONISO_10M12 (model: 701255)

HS1M16 (model: 701251)

input terminal ~2» " input terminal >  input terminal

(2ch) (2ch) ‘ (2ch)
High-Voltage 100kS/s, 16-Bit Universal (Voltage/Temp.) Module Universal (Voltage/Temp.) Module (with AAF)
Isolation Module (with RMS) UNIVERSAL (model: 701261) UNIVERSAL (AAF) (model: 701262)

HV (with RMS) (model: 701260)

H input terminal
L input terminal

H input terminal

input terminal L input terminal

(2ch) (2ch) (2ch)
Temperature, High Precision Strain Module (NDIS) Strain Module (DSUB, Shunt-Cal)
Voltage Isolation Module STRAIN_NDIS (model: 701270) STRAIN_DSUB (model: 701271)

TEMP/HPV (model: 701265)

input terminal
(2ch)

input terminal
H input terminal (2ch)
L input terminal

(2ch)

Acceleration/Voltage Module Frequency Module
(with AAF) FREQ (model: 701280)
ACCL/VOLT (model: 701275)

input terminal
(2ch)

input terminal
(2ch)

1-4 IM 701210-05E



1.1 Top Panel, Front Panel, Right Side Panel, and Left Side Panel

Left Side Panel
DL750
Voice memo function terminal

Used when recording voice while data acquisition is in
progress using the voice memo function and recording

voice along with screen image data. For a description Floppy disk drive, Zip disk drive,
of their use, see sections 7.9 and 13.19. (DL750 only) or PC card drive
GP-IB connector Used when saving data to a floppy
Vent holes N s

Used when carrying out disk, Zip disk, or PC card.
communications via the - . For a description of their use,
GP-IB interface. \ see section 13.1.

For a description of the \

communication function, Ht L Ethgrnﬁt port (1 O?_BAtSE B&
see the Communication ML 3 Fse ‘g en'cc:.nnecf,:g Ot aLAN.
Interface User’s Manual. I il 4 or a description ot how fo use

IXI il s Q the port, see section 16.1.
1 i ® .

,:"def’ s:gnal output H H ;b SCSil interface connector
ermina . ilN /} Used when connecting to a SCSI
_Outputs t_he displayed - - = device such as a SCSI hard disk.
image using SVGA RGB ; For a description of how to use
signals. For a description the connector, see section 13.4.
on how to use the terminal, IN[ERS

| ——— GO/NO-GO /0 connector and

v @
——
= D
0 yamod"®

i
- NES
see section 14.4. L 1] ilg © =
Power switch HEIREEE external start/stop input connector
173" : = Outputs the GO/NO-GO determination
For the power ON/OFF [ = E ;
il I/0 signals.
11

operation, see section 3.4.

Power connector ___~"|
For details on
connecting the power,

see section 3.4. 7 o USB connector for connecting
Name plate L toaPC
. Used when connecting a PC with a USB
RS-232 lnterfac_e interface. For a description of how to
2:;%"::?;;2:!';?& ztp C via use the connector, see communication
interf; r's manual.
the RS-232 interface. erlace users manua

For a description of the
communication function,
see the Communication
Interface User’s Manual.

ZHOB(0S XVIN VAOOE
~OV AQpZ-00Z/AOZL-004

start/stop of the DL750.
5 For a description of how to use the
NES terminal, see sections 11.10 and 14.5.

oo V] |

[ﬂ Also used to externally control the

USB connector for connecting
peripheral devices

Used when connecting a USB keyboard,
USB printer, USB mouse, or USB storage
device.

For a description of how to use the

Trigger input terminal Trigger output/external clock

Used when inputting external input terminal connector, see sections 4.3 and 12.3
trigger signals. Used when outputting trigger signals ’ ) -
For a description of how to externally or inputting clock signals. Logic signal input connector

use the terminal, For a description of how to use the Used when measuring logic signals.
see section 14.1. terminal, see sections 14.2 and 14.3. For a description of how to use the

connector, see section 3.11.
DC Power Supply Model (DL750 only)

® i — y S—

Power supply status LED
Displays the status of the il 1
AC power supply or DC H

power supply. | ﬁl} |
For details on the status 1 I
indicator, see section 3.4.

Power switch (AC)
For the power ON/OFF

operation, see section 3.4. %0
Power switch (DC) -i®( \@m
For the power ON/OFF
operation, see section 3.4. i
AC power connector 59 ||
For details on connecting LG
[ ]
HH
B

va
—a
T

== aw-r
H

| — —

]

the power, see section 3.4.

o ) o

I:| N

DC power connector
For details on connecting
the power, see section 3.4.

slied JO suoldoun4 pue sswepn H
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1.1 Top Panel, Front Panel, Right Side Panel, and Left Side Panel

DL750P

28 ONINGvM W

ZH09/05 XVIN VA0OZ [/
~DV AOYZ-002/A0Z1-004

The name and function of each part are the same as the DL750.
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1.2 Panel Keys and Knobs

VERTICAL/HORIZONTAL Group Keys and Knobs

C VERTICAL @ o
o = o o

cHl cH2 cH3 cHd
DSP 1 DSP2 DSP3 34 DSP4
ST E b2 B 0sPs Bd

cH5 cHb cH7 cH8
DSP5 DSP 6
= = E = =

cH9 cH 10 cH 11 cH12

LOGIC A ] LOGIC B EVENT |
a 2] ) a o =

cH13 cH14 cH15 cH 16

[ ]
HORIZONTAL <A}
TIVEDIV
y.

TRIGGER Group Keys

TRIG’D indicator °
Illluminates when a trigger
is activated.

Jum:a'n

MANUAL TRIG ~ ACTON -0 0= DELAY

CH1 to CH16 Keys (Chapter 5)

Displays a menu used to turn ON/OFF the display of each channel and set the
vertical position, coupling, probe type, offset voltage, bandwidth limit, expansion or
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. The indicator above each CH key
illuminates when the corresponding channel is ON.

In addition, pressing the SHIFT key followed by a CH key displays a menu
corresponding to the purple characters marked below and to the right of each key.
(CH1 to CH6: DSP1 to DPS6, CH9: LOGIC A, CH10: LOGIC B, CH11: EVENT)
Pressing the NUM KEY (see page 1-9) followed by a CH key causes the gray value
marked below and to the left of each key to be entered.

V/DIV Knob (Section 5.3)

You can set the voltage sensitivity using this knob. Before turning this knob, you
press a key from CH1 to CH16 to select the target channel. If you change the
setting while the waveform acquisition is stopped, the setting takes effect when you
restart the waveform acquisition.

If you select a DSP channel (optional) by pressing the SHIFT key followed by one
of the CH1 to CH6 keys before turning this knob, you can change the Value/Div
setting of the DSP channel.

TIME/DIV Knob (Section 5.2)

This knob is used to set the time axis scale. If you change the setting while the
waveform acquisition is stopped, the setting takes effect when you restart the
waveform acquisition.

MANUAL TRIG Key (Section 6.19)

Press the key to forcibly activate a trigger.

(SHIFT+) MODE Key (Sections 6.1 and 6.18)

Displays a menu used to select the trigger mode. Pressing the SHIFT key followed
by the MODE key displays a menu related to action-on-trigger or action-on-log-end.
SIMPLE/ENHANCED Key (Sections 6.4 to 6.17)

Displays a trigger setup menu. If the indicator below and to the left of the key is
illuminated, simple trigger is enabled; if the indicator below and to the right of the
key is illuminated, enhanced trigger is enabled.

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

Sets the trigger position. Pressing the SHIFT key followed by the POSITION key
allows you to set the trigger delay.

IM 701210-05E
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1.2 Panel Keys and Knobs

Other Keys
DL750

7
; - w
((aoom | catte) ([
\
\

SEARCH

G o)

CAL XY

{ Aca STAF)T/STOP )
- 4 ‘ ALL CH ’

DL750P

(SHIFT+) MEASURE Key (Sections 11.6 and 11.7)

Displays a menu used when performing automated measurement of waveform
parameters. Pressing the SHIFT key followed by the MEASURE key displays a
menu related to GO/NO-GO determination.

CURSOR Key (Section 11.5)

Displays a menu used when performing cursor measurements.

HISTORY Key (Sections 11.1 to 11.3)

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

MATH Key (Sections 10.1 to 10.5)

Displays a menu used when performing waveform computation.

(SHIFT+) ZOOM Key (Sections 8.5 and 11.4)

Displays a menu related to the zoom display of waveforms. Pressing the SHIFT
key followed by the ZOOM key displays a menu related to data search (search &
zoom function).

DUAL CAPTURE Key (Section 7.6)

Displays a menu related to the dual capture function.

RECORDER Key (Chapter 9)

Available only on the DL750P. Displays a menu related to the recorder mode.
(SHIFT+) SETUP Key (Sections 4.4 to 4.6)

Displays a menu used to initialize the settings to factory defaults, perform auto
setup, which automatically sets the DL750/DL750P according to the input signal,
store or recall setting parameters, and so on. Pressing the SHIFT key followed by
the SETUP key displays a menu related to calibration.

(SHIFT+) DISPLAY Key (Sections 8.1 to 8.4, 8.6, 8.8 to 8.13)

Displays a menu related to the screen display. Pressing the SHIFT key followed by
the DISPLAY key displays a menu related to the X-Y display.

ACQ Key (Sections 5.14, 7.2 to 7.4, and 7.7)

Displays a menu used to set the waveform acquisition mode.

START/STOP Key (Section 7.1)

Starts/Stops waveform acquisition according to the trigger mode. Waveform
acquisition is in progress when the indicator above the key is illuminated.

ALL CH Key (Section 5.13)

Displays a pop-up window containing a list of settings similar to those displayed on
the menu when one of the CH1 to CH16 or DSP1 to DSP6 (optional) keys is
pressed.

RESET Key

Resets the value to the initial value.

SELECT Key

Confirms the menu item that you selected using the jog shuttle.

Arrow Keys (<4 » Keys)

Moves the numeric entry digit (cursor) left or right.

1-8
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1.2 Panel Keys and Knobs

SNAPSHOT  CLEAR TRACE

DL750

a

o
@I:IUM KEY" misc " HELP " SHIFT‘))
- -

Note

SNAP SHOT Key (Section 8.7)

Leaves the current displayed waveform on the screen in black and white.
Waveforms acquired using the snap shot function can be saved and loaded.
CLEAR TRACE Key (Section 8.7)

Clears the waveform acquired using the snap shot function and accumulated
waveforms.

NUM KEY Key (Section 4.2)

Press this key to use the CH1 to CH16 keys as number input keys.

MISC Key (Sections 3.5, 13.6, 16.2 to 16.10, 17.1 to 17.5)

Displays menus for setting the communication interface, setting the environment,
checking the system status, setting the SCSI ID number, accessing the self-
diagnostic function, turning ON/OFF the LCD backlight, etc.

HELP Key (Section 4.7)

Turns ON/OFF the help window that provides description about the procedure.
SHIFT Key

Pressing the key once causes the indicator above the key to illuminate and activate
the function marked below the key in purple. Pressing the key again clears the
shifted condition.

FILE Key (Sections 13.5, 13.7 to 13.12, 13.14 to 13.17, and 16.3)

Displays a menu used to save various data to, recall various data, or execute file
operations on a storage medium such as a floppy disk, zip disk, PC card, external
SCSI device (option).

Pressing the SHIFT key followed by the CLEAR TRACE key clears the remote mode using
the communication interface. For details, see the Communication Interface User’'s Manual
(IM 701210-18E).

DL750P

a
MENU MENU VOICE MEMO MENU MENU

PROTECT Key (Section 17.6)

Pressing this key causes the LED above the key to illuminate, and the front panel
keys to be disabled. Pressing the key again clears the condition.

VOICE MEMO Key (Section 7.9)

Displays a menu related to the voice memo function.

On the DL750P, (SHIFT+)FEED key is used to display the VOICE MEMO menu.
FEED Key (Section 9.1)

Available only on the DL750P. Pressing this key feeds the paper on the built-in
printer.

(SHIFT+) PRINT Key (Sections 12.2 to 12.4, and 16.4)

Executes the printing of the screen image data. Pressing the SHIFT key followed
by the PRINT key displays a menu used when printing the screen image to the
internal printer, USB printer, or network printer.

(SHIFT+) IMAGE SAVE Key (Sections 13.11, 13.12, and 16.3)

Stores the screen image data to the storage medium. Pressing the SHIFT key
followed by the IMAGE SAVE key displays a menu related to the saving of the
screen image data.

IM 701210-05E
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1.3 Display Screens

Normal Waveform Display
Scale value of the voltage axis Record length and display position (see the explanation below)

Setup channel and the Display record length (appendix 1)
V/div (section 5.3) Record length (section 7.2)
Trigger Acquisition mode (See the explanation below.)
Pols"'°“ Sample rate
|
c!u e.5>auxﬂi nxlw @gzg;sl 2Nty —eeeeee—————1— T /dliv (section 5.2)
Channel number e i
of the display range ' " TISPLAY
Channel number of Fornat
& the display waveform e
| A I“tETPDlBt]ﬂ“
Trigger level ] F Line
(chapter 6) | mecmation |
2K
Ground level :m.:zz -— Soft key menu
(chapter 6) 25000 :

Vertical position
(section 5.4)

Time from the

7. 0w B O H

ACCUnuIate

0 A AN AT

a

VVVVEVV VY YES

trigger position
(section 6.2)

I
G S o000
LOpPEs 20 Edge CH1 Ex
(- 2002,05,27 09%4?) (nultu 9.4300 1234567590123‘?67590 200Z/05,27 99:38:52
' I
Number of Trigger mode Level indicator
waveform

(section 6.1) Comment

acquisitions (Sections 12.2 to 12.4, and 13.11)

(section 7.3)  Trigger type (chapter 6)
Waveform acquisition condition

Stopped Pre...: Acquiring pre data
Running Post...: Acquiring post data
Waiting for trigger

HD out: Continuous writing to hard disk

Displaying the Record Length and Display Position

Specified record length Z1 zoom position Z2 zoom position
a ; JIECINEIE=E === =2m

~ Green frame

Display record length Display record length Green frame

<When displaying normal waveforms>  <When displaying zoom waveforms>

Acquisition Mode Indication

Normal: Normal mode

Env:
Avg:

Envelope mode
Average mode

BoxAvg: Box average mode

Note

In some cases, the LCD on the DL750/DL750P may include few defective pixels. For details,
see section 19.4, “Display.”
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1.3 Display Screens

Zoom Waveform Display

T/div of the Z1 zoom waveform display (section 8.5)

z

-

zoom range

Display position of the Z1 zoom waveform
with respect to the entire record length

Display position of the Z2 zoom waveform
with respect to the entire record length

Z2 zoom range

CHL  0.200U/diu o

o

=
Normal

TnsAtiv

T.0000 << Tiain]

W

Z00M
Tiode

—— T/div of the normal
waveform display
(section 5.2)

[
] [ I [ ]

~1.onov

Normal waveform
display area

. 007

Fornat

Main

Record length of the
normal waveform

slied JO suoldoun4 pue sswepn

Allocation

H

25,000y

5 000ns

T-mm

TR
EAL T.000 Tk e Z00ns/G]"T

Record length of the
Z1 zoon waveform

Zoom waveform
display area

Dual Capture Display

Normal waveform
display area

Time from the

I A

223

7 21 Fag
200054t

Record length of the
Z2 zoom waveform

ZBHSA

HE

] [

-1 0000 -1, 000

=S =5, 000y =R

25,000y -25. 000y

L2.900ns 0. 900ns 3. 100ns

3.300ns

20 B TimeOut

Auto

Stopped

5
Z0msAtiy

o Z1 Position

-1.g00diu

5 22 Position

3.700d1v

T/div of the Z2 zoom
waveform display
(section 8.5)

{]
Fit Meas Rang

(]
Hove To Front

Z1 zoom waveform
display area

Z2 zoom waveform
display area

Position of the sub waveform specified by Capture Num
with respect to the main waveform

T/div of the normal

T 95w

reference point

Zoom waveform __|
display area

77)160) EX
(J/ZGOZ/BE/qﬁ 19:51: 3.000V

Normal

CHL  1.000U/div pi=—————14 Emw
q
L. T A Y=
e Tiode
OFF pN
o ‘ @ TineDiv
———— P —— 100ms/iv
(10MS/5)
[ Capture Num
4 [« current
96,03 19:51:2
N soow Uindou
bsoosooome L T
AT T W oAt TOOW Cn? 10057 3 Right
I Window Mag
i 100usAliv
o n (\ﬂ ﬂ' @] ou Pos
7 S/ B R TAT L I —.— 0. J00
Event Display
E
OFF PN
.00 -s.000v
6517, 950s 6516 4 i
Stopped (Capture Edge CH1

|2002/65/03 19:51:32

waveform display
(section 5.2)

| Time reference
mark

Date/Time of the
d——trigger point of
the sub waveform

| T/div of the sub
waveform display
(section 7.6)

~ Trigger position of

the sub waveform

Number of acquisitions
of the sub waveform

Date/Time when the main
waveform was stopped

Scale value of the time axis of
the sub waveform
Sub waveform display area

IM 701210-05E



Chapter 2

Explanation of Functions

2.1

System Configuration/Block Diagram

System Configuration

1l USB PERIPHERAL
interface

-

USB storage device
(MO/HDD/flash memory)

Save/Load data
ScCsi

-

External SCSI device
(MO/Zip drive, etc.)

Internal hard disk (optional)
External clock input
External trigger input Built-in printer

GO/NO-GO determination m
USB PERIPHERAL

USB keyboard

USB mouse

input/output S L > [ .
Video signal output > interface -
Trigger output DL750/ o —~< t,, - @
Device under DL750P Screen data _
measurement [ oy > USB printer
GP-IB interface
* Module*! FTP server RS-232 interface
* Probe*? FTP client Waveform USB interface
N Web server data (Remote control through
*1 o High-Speed 10 MS/s, 12-Bit . Setup data command communications)
Isolation Module Screen data SCSI (data download)
¢ High-Speed High-Resolution ‘
1 MS/s, 16-Bit Isolation Module
¢ High-Speed 10 MS/s, 12-Bit
Non-Isolation Module Eﬂ PC Printer
¢ High-Voltage 100kS/s, 16-Bit >
Isolation Module (with RMS) @
¢ Temperature, High Precision Floppy disk, — 0o
Voltage Isolation Module Zip disk*3, —_
¢ Universal (Voltage/Temp.) Module or PC card Shared HDD
¢ Universal (Voltage/Temp.) Module
* Strain Module (NDIS)

Strain Module (DSUB, Shunt-Cal)
Acceleration/Voltage Module
(with AAF)

Ethernet interface (optional)

Frequency Module

*2 e Differential probe
Current probe

Logic probe

(with AAF) E
)

*3 Auvailable only on the DL750

FTP PC @ Printer
server server

=—0°| Network printer

1 [

Printer

IM 701210-05E
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2.1 System Configuration/Block Diagram

Block Diagram of the DL750/DL750P

Module Block Diagram L . .
Plug-in Module CH1 - CH16 Acquisition Block Diagram CPU Block Diagram
A

7012501HS10 12)
ACQ Memor
S :t ek y
Ll MW - 1000MW .

ol ahon oc

701255(NONISO_10M12)
- 70121 0(DL750)

N
Controller
' Internal Thermal

© _‘Wa_‘@! |:>

FLT

O)+farT Pl @

A P | priner (100 mm width);
701251(HSTM16) i7012300L750P) [ — i
701260(HV(with RMS)) =S : Printer DEI‘, '

= T |

ATT bla ~Fanfewml - Internal Thermal |

QL-IIW‘-‘ \‘ OS] Erane | T Printer (A4 width) _}

FLT
QT A S =4 Y
C T r =>|  (aca-asic) |

ﬂ? Controller ‘J

701261(UNIVERSAL)
701c 262(UNIVERSAL(AAF)) = => J04 ColorTFT.

R FLT cpy X

"0 ma-.L *A{\ |:> __(< VIDEO OUT(SVGA)
FLT 15
H& T oS b~ <= (Fop )
Isolation Block Isnlator
<—>(Pc carD]

701265(TEMP/HPV) -

"o 2l ]S & Channel —

"IZ> 1-6 <—>(scsi ) £ SCSl Port
i m} 16¥ HDD

LO

Tsclation s.ock Isolator <—> (CUSB_}——<KUSB Port
701270(STRAIN_NDIS) (<> (GP-IB_)———<< GP-IB Port
701271(STRAIN_DSUB High speed

s — Logic l'?robe <¢=>(RS-232_}——<<Rs-232 Port
OB 4 POD-A (= (GO/NO-GO {GOINO-GO Port
. POD-B k) (100 BASE-LAN )<< Ethernet
K> (Voice-Memo }—<< Earphone Microphone
Isolated Port
Logic Probe
Isolallon Block
701275(ACCL/VOLT) Ext. CIk In
o~>—{ Current source %Q—@
FLT 16
QA LB
—» E:) Ext. trig In/out
FLT
“ [FT A <ol g )
Isolation Block Isolator b

701280(FREQ)

Qe ‘:.,{:u b

QahE P-4

Isolator

Solation Blocl

Signal Flow on the DL750/DL750P

The flow of the signal applied to the input signal varies depending on the module. Here, the High-Speed 10 MS/s,
12-Bit Isolation Module (HS10M12(701250)) is used as an example for the explanation. (For details on the flow of
the signal of each module, see the block diagram.)

The signal applied to the two input terminals is first processed by the input section of each module.

On the HS10M12(701250), the input signal is attenuated/amplified by the attenuator and amplifier and its
bandwidth is limited using the filter. The signal is then A/D converted, passed through the isolator and ASIC, and
output to the main unit.

At the A/D converter, the input signal is sampled at a sample rate of 10 MS/s (10 million times per second) and
converted to digital data.

The 16 channels of digital data collected at the CPU board pass through the GIGAZoom Engine (ACQ-ASIC) and
stored in the ACQ Memory. The digital data stored in the ACQ Memory is compressed at high speeds by the
GIGAZoom Engine (ACQ-ASIC), passed through the Graphic controller, and displayed on the SVGA TFT color display.
The DSP channel (optional) performs realtime computation between arbitrary channels using the A/D conversion data of
an analog input channel (or the computed result of a DSP channel) as a computation source. Using DSP channels, the
DL750/DL750P can acquire waveforms of up to 16 channels + 6 DSP channels + 16-bit digital data, simultaneously.
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2.2 Setting the Horizontal and Vertical Axes

Horizontal Axis <Section 4.2>

Setting the Time Axis

When using the internal clock!, the time axis is set in terms of the time per one grid
square (1 div). The selectable range is 500 ns/div to 30 s/div, 1 min/div to 30 min/div, 1
hour/div to 12 hour/div, and 1 day/div to 3 day/div. The transition between seconds,
minutes, hours, and day is automatically performed. Since the display span along the
horizontal axis is 10 divisions, the time span of the displayed waveform is equal to “the
time axis setting x 10.”

1 div =500 us 1div=1ms

| 10 div |

1. Internal clock and external clock (time base selection)
Under the initial setting, the sampling timing of waveform data is controlled by the clock signal
generated from the time base circuit within the DL750/DL750P (see section 1.3).
The timing can also be controlled by a clock signal applied externally. External clock signals
are input through the external clock input terminal on the left panel facing the DL750/DL750P.
This external clock input is useful for observing a signal whose period varies or for observing
waveforms by synchronizing to the clock signal of the signal being measured.

Display in the Time Axis Direction

There are 10 divisions along the time axis, and 1001 points (logical number of points, not
the dots on the screen) are used to draw the waveforms. Therefore, if the display record
length (see page 2-31) is exactly 1 kW (the number of acquired data points is 1001), the
waveform is displayed using 1001 points. However, if the display record length is
greater than or equal to 2 kW, the maxim and minimum values are determined (P-P
compression) and aligned at the same time position (total number of points: 2002) to
draw the waveform.

Record length | %0y Sampled data

~ / = \0000000
. S #
OOOOOOO\ R
Maximum value onoos,
000,

Minimum value ¢/

£

82
SAe
E
T 1 E A <P-P compression display>
o
>
|<— 1001 points’ ——= - >
0 1000 Time Axis

1. 1001 points is a logical number
of points. On the screen the
data is compressed to 651 dots
(751 dots when the zoom waveform
area is expanded) and displayed.

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

e Zooming Horizontally and Drawing Waveforms
The DL750/DL750P is capable of expanding (zooming) the waveform horizontally
(see page 2-41). When the zoom rate of the waveform is increased, the number of
displayed points decreases. The waveform is displayed P-P compressed until the
number of display points falls to 2002 points. When the number of displayed points
falls below 1001, the waveform can no longer be displayed using continuous lines. In
this case, the display data is interpolated using the display interpolation function (see
page 2-37) so that the number of displayed points is 1001 points.

¢ Dot Display
By default, the display interpolation function works automatically. However, you can
also disable the display interpolation in which case the waveform is displayed using
dots. In this setting, up to 2002 points or 100100 points (select either 2 k or 100 k
points) of the acquired data are displayed without using P-P compression. For
example, if the number of displayed points is set to 100 k and the display record
length is 10 kW (the number of acquired data points is 10010 points), all the points of
the waveform are drawn by aligning 10 points vertically at the same time axis
positions. If the number of acquired data points exceeds 2002 or 100100, the data is
decimated down to 2002 or 100100 points (select either 2 k or 100 k points) for
displaying the waveform.

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

If you change the time axis setting, the sample rate and the record length acquired to the
acquisition memory also change. For details, see appendix 1, “Relationship between the
Time Axis Setting, Sample Rate and Record Length.”

Sample Rate

If you change the time axis setting, the sample rate (the maximum sample rate varies
depending on the module) changes. The DL750/DL750P can only display waveforms
correctly up to one-half the frequency of the sample rate (the number of samples per
second, unit is S/s) as defined by the Nyquist sampling theorem.’

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

Aliasing signal Input signal Sampling point

Time Axis Setting and Roll Mode Display

If the trigger mode is set to Auto, Auto Level, Single, or Log and the time axis is set greater
than or equal to 100 ms/div, the waveform is displayed in roll mode. In roll mode, the
displayed waveform is not updated using triggers (update mode). Rather, the oldest data is
deleted as new data is acquired, and the waveform is shifted from right to left on the screen.

|
I_[\_
: — —
[ ‘ ‘
|

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

recorder. It is useful in observing signals with a long period or signals that change slowly.
It is also useful in detecting glitches (spikes in the waveform) that occur intermittently.
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2.2 Setting the Horizontal and Vertical Axes

Vertical Axis (Voltage Axis) <Section 5.3>
Setting the Voltage Sensitivity

The vertical sensitivity setting is used to adjust the displayed amplitude of the waveform
for easy viewing. The vertical sensitivity (V/div) is set by assigning a voltage value to
one grid square (1 div) on the screen. The vertical sensitivity changes by switching the
input section to an attenuator with different values of attenuation. The sensitivity is
changed in steps as in “1 V/div to 2 V/div to 5 V/div.”

Vertical
position
mark

GND mark ~

If 1.000 V/div is changed to 0.500 V/div

~_ / \
: /

iIH
L1

T div=1.000 V T div =0.500 V

Measurement Range and Display Range

The measurement range of the DL750/DL750P is £10 divisions (20 divisions of absolute
width (span) around 0 V.

The display range of the screen is 5 divisions (10 divisions of span). The following
functions can be used to move the displayed waveform and display the waveform
outside the display range by expanding/reducing the displayed waveform.

Move the vertical position -> See page 2-6.
Set the offset voltage -> See page 2-6.
Zoom in or out of the vertical axis (expand/reduce) -> See page 2-7.

4 4 I A
Lt Sl Bt T Ml H M S S M
+10 div \m y
|
|| +5 div
a I
Measurement |0V __| Display range
(E%ng_e ) \ 10 div
v
N H -5 div
N N |
-10 div [ W\\
1 2400 level
A A
Note

¢ For Measuring the Voltage with High Accuracy
To measure the voltage with high accuracy, set the voltage sensitivity so that the input
signal is measured with as large amplitude as possible.

¢ Measurement Resolution
The measurement resolution varies depending on the module. For example, the 701250
(HS10M12) and 701255 (NONISO_10M12) sample the input signal using a 12-bit A/D
converter at a resolution of 150 levels per division. The 701251 (HS1M16), 701260 (HV
(with RMS)), 701261 (UNIVERSAL), 701262 (UNIVERSAL (AAF)), 701265 (TEMP/HPV),
and 701275 (ACCL/VOLT) sample the input signal using a 16-bit A/D converter at a
resolution of 2400 levels per division.

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

Moving the Vertical Position of Waveforms <Section 5.4>

Vertical
mark S~
I

GND mark/

Since the DL750/DL750P can display the input waveforms of the analog input channels
(CH1 to CH16), DSP channels (DSP1 to DSP6, optional), and computation channels
(Math1 to Math8), the waveforms may overlap making them difficult to be observed. In
this case, you can change the display position of waveforms along the vertical axis
(vertical position) for easier viewing.

The vertical position can be moved within a range of + 5 div.

The voltage sensitivity (V/div) switches around the vertical position mark.

Position: 3 div

N
\ \
N
Position-:o div K K —
Vertical
position

mark /

Position: -3 div

Offset Value <Section 5.10>

You can add an offset value to move the waveform to a vertical position that allows
easier viewing. When observing a voltage riding on top of a predetermined voltage, an
offset value can be applied to eliminate the predetermined voltage so that only the
changes in the signal can be observed with higher voltage sensitivity.

The offset value does not affect the cursor measurement values, the result of the
automated measurement of waveform parameters, and the computed values.

Voltage sensitivity: Voltage sensitivity: Voltage sensitivity:
1.000 V/div 1.000 V/div 0.500 V/div
Vertical position: 0.00 div Vertical position: 1.00 div Vertical position: 1.00 div
Offset voltage: 0.000 V Offset voltage: —2.000 V Offset voltage: —2.000 V
L]
position | ~
- —
4 A N
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2.2 Setting the Horizontal and Vertical Axes

Zooming in or out of the Vertical Axis (Expand/Reduce) <Sections 5.8 and 5.9>

Zooming in or out by Setting the Magnification

The waveform display can be expanded/reduced vertically by a factor in the range x0.1
to x100 (x0.25 to x100 for 50 V/div, x0.5 to x100 for 100 V/div, x1 to x100 for 200 V/div

on the 701260 (HV (with RMS)); x0.5 to x50 when

measuring acceleration on the

701275 (ACCL/VOLT); and x0.33 to x100 on the 701280(FREQ)). The waveform

display can be zoomed around the vertical position
zoomed around the vertical position.
If VZOOM is set to x2

. The waveform display can be

Vertical

position

k
mark ~_

1

v
GND mark =

Tidiv=1v

T1div=0.5V

Zooming Vertically According to the Upper and

Lower Limits of the Display Range

You can zoom in on the desired section of the observed waveform by specifying the
upper and lower limits of the vertical axis to change the display range to a narrower
range for each displayed waveform. Conversely, you can widen the display range to

view waveforms outside the display range.

+10V +6V
/
N Zoom
I \ +4 'V 1

\ |
1 I
| [11
-0V +2V ’ L1

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

Input Coupling <Section 5.5>

If you wish to observe just the amplitude of an AC signal, it is best to remove the DC
component from the input signal. On the other hand, there are times when you wish to
check the ground level or observe the entire input signal (both the DC and AC
components). In these cases, you change the input coupling setting. By changing the
input coupling, the input method used to input the signal to the vertical control circuit
(voltage axis) is switched.

Select from the following types of input coupling.

DC

The input signal is directly coupled to the attenuator of the vertical control circuit. Select
DC when you wish to observe the entire input signal (DC and AC components).

AC (Only When Observing the Voltage)

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

GND

Input signal is coupled to the ground not to the attenuator of the vertical control circuit.
By selecting GND, you can check the ground level on the screen.

DC AC GND
Input Input Input
terminal  [yertical terminal Vertical terminal lyertical |
control | ° control [ o control
1 MQ circuit 1 MQ circuit circuit

TC (Only When Observing the Temperature)

Select TC when observing the temperature on the 701261 (UNIVERSAL), 701262
(UNIVERSAL (AAF)), or 701265 (TEMP/HPV).

DC-RMS

Using the 701260 (HV (with RMS)), both the DC and AC components of the signal are
converted to rms values and displayed. A RMS conversion circuit is connected to the vertical
control circuit of the same input coupling circuit used when the coupling is set to “DC.”

AC-RMS

Using the 701260 (HV (with RMS)), only the AC component of the signal is converted to
rms values and displayed. A RMS conversion circuit is connected to the vertical control
circuit of the same input coupling circuit used when the coupling is set to “AC.”

DC-RMS AC-RMS
Input Input
i terminal
terminal [yertical | [ RMS Vertical | | RMS
control conversion control conversion
1 MO circuit circuit 1 MO circuit circuit

ACCL (Only When Measuring Acceleration)
Select ACCL when measuring acceleration on the 701275 (ACCL/VOLT).

2-8
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2.2 Setting the Horizontal and Vertical Axes

Probe Type <Section 5.6>

For voltage (current) measurement, a probe is normally used in connecting the circuit
being measured to the measurement input terminal. Using a probe has the following
advantages.

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

 Inputs the signal with no distortion.

» Expands the voltage range that can be measured by the DL750/DL750P.

When using a probe, the attenuation or current-to-voltage conversion ratio setting on the
module must be set equal to the probe attenuation on the DL750/DL750P so that the
measured voltage can be read directly.

The probe attenuation of each probe (accessory sold separately) is set as follows:

» Voltage probe (700929): 10:1

» Current probe (700937/701933): 10 A1V

» Current probe (701930/701931): 100 A:1V

» Voltage differential probe (700924): 1000:1, 100:1

* 10:1 passive probe for the DL750/DL750P: 10:1

The DL750/DL750P has the following attenuation settings: 1:1, 10:1, 100:1, 1000:1, 10
A:1 V' and 100 A :1 V2. If you are using a probe other than the ones provided as
accessories (sold separately), set the attenuation ratio on the DL750/DL750P according

to the attenuation of the probe.
1. Output voltage rate: 0.1 V/A
2. Output voltage rate: 0.01 V/A

Note

Use a probe that matches the input capacity of each module. Otherwise, the capacity cannot
be adjusted.

Bandwidth Limit <Section 5.7>

The bandwidth can be limited on each module. By limiting the bandwidth, you can
eliminate the noise components from the input signal for waveform observation.

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

Linear Scaling <Section 5.11>
When measuring the voltage (current), strain, or frequency (number of Rotations/period/
duty cycle/power supply frequency/pulse width/pulse integration/velocity) on the frequency
module, there are two methods of linear scaling: “AX+B” and “P1-P2.”

AX+B

The results obtained from the following computation based on the specified scaling
coefficient A and offset B are displayed as cursor measurement values and automated
measurement values of waveform parameters. You can also assign a unit to the result
of linear scaling. Y=AX+B

P1-P2

Specify arbitrary scale values (P1:Y and P2:Y) for the measured values of two arbitrary

points (P1:X and P2:X). The scale conversion equation (y = ax + b) is derived from

these four values.

» Range of measured values (P1:X, P2:X): Same as the measurement range

» Range of scale values (P1:Y, P2:Y): —9.9999E+25 to +9.9999E+25

+ Initial setting of scale values: P1:X +0.0000E+00, P1:Y +0.0000E+00

P2:X  +1.0000E+00, P2:Y +1.0000E+00

Scale value

P2:Y

P1:Y

ired value

e P1‘:X P2:X

Measurement range

In addition, the current input value can be loaded into P1:X or P2:X.

Inverted Display <Section 5.12>
When measuring voltage or strain, the waveform can be displayed with the vertical axis
inverted around the vertical position as shown below.

Normal display Inverted display
Vertical
position —. \ \ — /]
mark N N / /
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2.2 Setting the Horizontal and Vertical Axes

Pulse/Rotate Function <Section 5.14>

When the time base is set to external clock, one data sample is captured to the
acquisition memory when one pulse of the external clock signal is input. You can specify
the number of pulses of the external signal (in other words, the number of data samples
captured in the acquisition memory) that will correspond to one mechanical rotation (one
cycle). The selectable range is from 1 to 24000 pulses. For example, if the pulse/rotate
setting is set to 100 pulses, then 10 rotations of data samples will be acquired when the
record length is set to 1 kWord. When the pulse/rotate setting is set to 1 pulse, one data
sample will correspond to one rotation (one cycle).

The pulse/rotate setting affects only the X-axis (horizontal) measurement values in
cursor measurements and the time axis display on the screen. For example, if the pulse/
rotate setting is 100 pulses and the record length is 1 kWord, 1 division will be equal to 1
rotation. In this case, moving the cursor by 1 division during cursor measurements
causes the horizontal measured value to increase or decrease by “1.”

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

RMS Measurement <Section 5.15>

If the module of the selected channel is a High-Voltage 100 kS/s, 16-Bit Isolation Module
(with RMS), the rms value of the input signal can be observed.

AC-RMS

This setting is used when you want to observe only the rms values of the AC signal,
eliminating the DC components from the input signal.

Example

When the rms value of a 2-Vpeak sinusoid input signal is measured, a DC waveform at
approximately 1.4 V is displayed (see right figure).

2Vpeak | Approx. 1.4V

i1H
1H

The rms value is derived from the following equation:
T
%‘ u(ty>dt  Where u(t) is the input signal and T is one period of the input signal.
0

If u(t) = Vmsinot (where Vi is the peak value and o is the angular velocity (= 2 =f, where f
is the frequency of the sinusoid signal)), the rms value, Vims, is derived from

2n
1 . 2 \'i
Vims = ‘\/ The average of u(t)zover one cycle = \/ o ;(Vmsmwt) dwt _ _J_:
0

As in the above example, when Vi is 2 V, the rms value, Vims, is approximately 1.4 V.

DC-RMS

This setting is used when you want to observe the rms values of both the DC and AC
components of the input signal.

Example

When the rms value of a 2-Vpeak sinusoid input signal riding on top of a 1-V DC component
is measured, a DC waveform at approximately 1.7 V is displayed (see right figure).

2Vpeak+1Vdc T 17T
Approx. 1.7

1H

i1H
7
7

If the DC component is expressed as Vq4c and the AC component as u(t) = Vmsinot, the
rms value, Vims (+DC), of the sinusoid input signal riding on top of the DC component is
derived from the following equation:

2n
Vm

1 2
Vims(+DC) = \/ ?L(Vmsinwuwc)2 dwt = (ﬁ) + (Vo)

As in the above example, when Vgcis 1V and Vi is 2 V, the rms value, Vims (+DC), is
approximately 1.7 V.

2-12
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2.2 Setting the Horizontal and Vertical Axes

Temperature Measurement <Section 5.16>

Thermocouple Types

The following types of thermocouples can be used.
K,E,J, T,L,U,R, S, B, N, W, and Au7Fe

Selectable Temperature Units

You can select °C, K, or °F.

Reference Junction Compensation (RJC)

» The voltage generated by a thermocouple depends on the temperature of the spot of
measurement and the reference junction temperature. In this case, the function used
to compensate the temperature on the measurement instrument side to the cold
junction is referred to as reference junction compensation.

* You can turn ON/OFF the internal RJC circuit on the DL750/DL750P.

ON: Use this setting to enable the reference junction compensation by the internal
RJC circuit.

OFF: Use this setting when checking the temperature measurement value, or when
using an external reference junction (0°C).

Burnout

Specify the behavior when the thermocouple input detects a burnout.

ON: Fix the measured value to the upper limit of the measurement range of each
thermocouple when a burnout is detected.

OFF: Burnouts are not detected.

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

Strain Measurement <Section 5.17>

Strain can be measured by connecting a strain gauge bridge (bridge head) or a strain
gauge transducer to the strain module.

Relationship between the Strain (LUSTR) and the Transducer Output (mV/V)

The DL750/DL750P allows the unit to be changed between “the strain unit (uSTR: x107°
strain)” and “the output unit of the strain gauge transducer (mV/V)'.” The default setting
is “strain (WSTR).” The following relationship exists between uSTR and mV/V.

(mV/V) = 0.5x(uSTR)/1000

Example

500 (uUSTR) -> 0.5x500(uSTR)/1000 = 0.25 (mV/V)

Gauge Factor (K) when mV/V Is Selected

K=2

You can set the gauge factor to an arbitrary value on the DL750/DL750P. However, if
there are no specifications on the strain gauge transducer, set K to 2.

If Kiis not 2, e is derived within the DL750/DL750P using the following equation.

e = (4/K)x(V/E)

e: Measured value of the strain gauge transducer [mV/V]

V: Voltage measured on the bridge [V]

E: Voltage applied to the bridge [V]

K:  Gauge factor

When you switch the unit, the unit of all related parameters of the channel is switched

accordingly.

* Upper and lower limits

« Trigger level

» Values of automated measurement of waveform parameters and cursor
measurements, etc.

In addition, the 701271 Strain Module (STRAIN_DSUB) supports shunt calibration. 2
1. Unit corresponding to the output of the strain gauge transducer. A value expressing the
transducer output per volt applied to the bridge in mV. You can set the bridge voltage
(excitation: voltage applied to the bridge) from 2 V, 5V, and 10 V. However, since the mV/V
value is a converted value, the measured value is basically constant.
2. Shunt calibration refers to the act of correcting the gain of the strain measurement by
connecting a known resistance (shunt calibration resistance) to the strain gauge in parallel.

For a description of the basic defining equation of strain, see appendix 10. For details on
shunt calibration, see appendix 11.
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2.2 Setting the Horizontal and Vertical Axes

Acceleration Measurement <Section 5.18>

The Acceleration Module (with AAF) (701275 (ACCL/VOLT)) measures acceleration
using the output signal from the acceleration sensor. Direction connection is possible to
a built-in amplifier type acceleration sensor. (Direct connection is not possible to a
charge output type acceleration sensor that does not have a built-in amplifier. For details
on the connection of the acceleration sensor, see section 3.12.)

Note

The 701275 (ACCL/VOLT) can also measure voltage.

Current Supply to Acceleration Sensors

The 701275 (ACCL/VOLT) can supply 4 mA of current to the acceleration sensor when
measuring acceleration.

Note

If you supply current to the acceleration sensor before it is connected to the item under
measurement, the internal circuit of the acceleration sensor may be damaged. Be sure to
supply current after connecting the acceleration sensor.

Filter

If you set the bandwidth limit to Auto, the anti-aliasing filter (AAF) and low-pass filter are
enabled depending on the sample rate to eliminate high-frequency noise from the input
signal. Using the anti-aliasing filter when measuring voltage allows elimination of
aliasing noise resulting from FFT computation, digital filter computation of DSP channels,
etc. For details on the bandwidth limit, see section 5.7.

Note

The filter is effective not only during acceleration measurement but also during voltage
measurement.

IM 701210-05E
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2.2 Setting the Horizontal and Vertical Axes

Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency, Pulse
Width, Pulse Integration, and Velocity) Measurement <Section 5.19>

The Frequency Module (701280 (FREQ)) measures frequency, number of rotations,
period, duty cycle, power supply frequency, pulse width, pulse integration, and velocity.

Frequency Tw(s)
Frequency (Hz) = 1/Tw (s)
Measurable range:  0.01 Hz to 200 kHz

Period
Period (s) = Tw (s)
Measurable range:  5usto50s

RPMs/RPSs

RPMs = Frequency (Hz)/the number of pulses per rotation
(Nr) x 60 Nr: The number
of pulses per rotation

F(Hz)

Measurable range: ~ 0.01 rpm to 100000 rpm
RPSs = Frequency (Hz)/the number of pulses per rotation (Nr)
Measurable range: ~ 0.001 rps to 2000 rps

Duty Cycle Tw(s)

Duty cycle (%) = Thigh (s)/Tw (s) Thigh(s)| Tlow(s)
Or, duty cycle (%) = Tlow (s)/Tw (s)

Measurable range: 0% to 100% _/

Pulse Width Thigh(s), Tlow(s)
Pulse width (s) = Thigh (s) ﬂ
or pulse width (s) = Tlow (s) ]

Measurable range: 2usto50s

Power Supply Frequency Tw(s)

Power supply frequency (Hz) = 1/Tw (s) m
Resolution: 0.0 1Hz

Measurable range: (50 Hz, 60 Hz, or 400 Hz) + 20 Hz

Pulse Integration (Distance/Flow Rate) N (count)
Pulse integrated value = N (count) x physical amount per | N |
pulse (1) Ny Ny Py I

Set the physical amount per pulse (l) to distance or flow rate.
A suitable user-defined unit can be assigned to the specified
physical amount.

Measurable range:  Up to 2x10° counts

Velocity Tw(s)
Velocity (km/h) = Distance per pulse | (km)/Tw (s) x 3600

Velocity (m/s) = Distance per pulse | (m)/Tw (s) Distance

The distance and unit can be user defined per pulse (1)
(angular velocity, etc.).

Measurable range: F (=1/Tw) = 0.01 Hz to 200 kHz

Deceleration Prediction and Stop Prediction

The 701280 (FREQ) automatically performs internal computation and displays
waveforms by predicting the deceleration curve and stop point even when the input pulse
is suddenly cut off. This function allows the measurement of waveforms of deceleration
behavior that is close to the actual physical phenomenon in applications in which the
deceleration behavior of an object that have inertia is measured such as in the brake test
of automobiles.

2-16
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2.2 Setting the Horizontal and Vertical Axes

¢ Deceleration Prediction
The deceleration curve is computed according to the following equation using the
elapsed time after the pulse input stops (At).
Frequency (f) = 1/elapsed time (At)
The deceleration prediction starts after a pulse period (T) of the pulse one period
before the pulse input stopped elapses after the pulse input stopped.

e Stop Prediction
The function determines the stop point at a certain time after the pulse input stops,
and the frequency is set to 0. The time from the point when the pulse input stops to
the point when the function determines that the object has stopped can be set to x1.5,
x2, x3, ..., x9, and x10 (10 settings) of the pulse period (T) of the pulse one period
before the pulse input stopped.

Pulse input stop
Txn

n:1.5to0 10

Deceleration prediction
f=1/At

Stop prediction

0

Filter

* Smoothing Filter (Moving Average)

The frequency module can display waveforms by taking the moving average of the

data in realtime. The order of moving average can be set in terms of time in the range

of 0.1 msto 1 s (up to 25000 order). The order of moving average is equal to the

specified time divided by 40 us.

Below are the characteristics of the smoothing filter.

» Converts a waveform that changes in steps to a smooth waveform

» Improves the resolution by reducing the measurement jitter. The resolution
improves when measuring especially high frequencies or when expanding the
display using the offset function. Consequently, highly accurate measurements

can be made.
+ Can be used on all measurement parameters of the frequency module.
e M
CHY  SdHz-div Normal

q
e TG, T Malne 1R 5%

/

Original waveform —

When using the smoothing filter
Filter order: 400 ms

fHE
308, 0tms 1308, 0trs
Edge CH1O &
Mormal  4300.0Hz 200340710 16:34:06

topped z
(|- 2003.97-10 16:32:39)
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2.2 Setting the Horizontal and Vertical Axes

*When using the offset function (see this page) and making measurements by expanding near 100 kHz
o= Uiy
CHI  20dHz-div Normal
3

Original waveform

* Value/div: 200 Hz/div
* e Upper display limit: 101 kHz
¢ Lower display limit: 99 kHz

38000, (M
i) THTB6Y. B

When using the smoothing filter
Filter order: 50 ms

\ \ . The accuracy improves when
1 \/ - the smoothing filter is used.

FS0UL; 0
2004, 0ns. 8,00

Stopped 1 Edge CH1® £
(] 2003.97-10 16:43:17) Auto 98000 . OHZ 20030710 16:44:31

¢ Pulse Average

Measures the input pulse by dividing the pulse by the specified number of pulses (1 to

4096 pulses). Below are the characteristics of the pulse average.

+ If pulse dropouts are present or pulse interval is fluctuating within one period,
measurements can be made by eliminating the effects from the dropout or
fluctuation (fluctuating component of the waveform used to measure the frequency
or period).

» The measured result is displayed as a value per input pulse even when pulse
average is used. Therefore, there is no need to perform scaling again.

» Can be used when measuring frequency, number of rotations, power supply
frequency, pulse integration, and velocity.

T \When pulse average is used

“\When pulse average is not used

Offset Function

The 701280 (FREQ) allows you to set the center of observation (offset value) and
expand the area around the offset value for close observation. You can measure the
fluctuation around a certain frequency. You can set the offset value up to 1000 times the
Value/div value (up to 200 kHz).
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2.2 Setting the Horizontal and Vertical Axes

Logic Waveforms <Section 5.20>
Logic waveforms can be measured by connecting logic probes to the logic signal input
connectors (two connectors marked LOGIC A and LOGIC B) on the left side panel. A-1
to A-8 (8 bits) and B-1 to B8 (8 bits) can be input to the LOGIC A and LOGIC B ports,
respectively.

Event Waveforms <Section 5.21>
The times when triggers are activated with the dual capture function and the period
during which voice memos are recorded can be displayed as events.

¢ Events during dual capture ¢ Events on voice memos

Trigger Trigger Record start Record end

Main ’_\/\ Target ——\/\
waveform ; waveform . i
Event T + Event

e

High-speed waveform Period during which the voice
(sub waveform) is acquired memo is recorded
here. (Between the rising edge and

the falling edge)
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2.3 Setting the Trigger

Trigger Type <Chapter 6>
The trigger on the DL750/DL750P can be classified into two main types: simple trigger
and enhanced trigger.

Simple Trigger

This function activates a trigger on a single trigger source.

¢ Input Signal Trigger
A trigger is activated when the trigger source (input signal of CH1 to CH16, DSP1 to
DSP6 (optional), LOGIC A, or LOGIC B) reaches or exceeds the preset trigger level

(rising) or falls to or below the trigger level (falling) or both.
1. “Atrigger is activated” refers to the condition in which trigger conditions are satisfied and a
waveform is displayed.

Trigger level

Trigger source

I
When set to rising ({), the trigger occurs here

e External Trigger
A trigger is activated using the external signal applied to the EXT TRIG IN terminal on
the side panel of the DL750/DL750P.

e Line Trigger
A trigger is activated using the rising edge of the power signal that is being supplied to
the DL750/DL750P. Waveforms can be observed by synchronizing to the commercial
power supply frequency (50 Hz or 60 Hz).

e Timer Trigger
A trigger is activated at specified time intervals (1 min to 24 hours) from a specified
time.

Specified date/time

l . .

Trigger is activated Trigger is activated  Trigger is activated

Specified time
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2.3 Setting the Trigger

Enhanced Trigger
A -> B(N) Trigger

A

true.

True N times

[a e 5]

l

Trigger

Condition A

CH1
CHz
CH3
CH4
CHS
CHb
CH?
CHB
CH9
CH10
CH11
CH1Z
CH13
CH14
CH15
CH16

Logich
LogicB
condition

e D] e | D e o) el S| ) | D e 33 () T

isableg
isableg
Enter

ene

A Delay B Trigger
g = Atrigger s activated the 1° time condition B becomes true after condition A has become
true and a preset time has elapsed.

A !

Progr

Condition B

| e e | S e o) el e ) | I ) D) T e £

Disableg

Disableg

Enter

ene

Bors N A trigger is activated the n'" time condition B becomes true after condition A has become

CH1 to CH16
L: Low level
H: High level
X: Don’t care

LogicA/LogicB
Disable: Do not use logic input
Enable: Use logic input

Condition

Enter: True when the preset
condition is met

Exit: True when the preset
condition is not met

True

Condition A

CH1
CHz
CH3
CH4
CHS
CHb
CH?
CHB
CH9
CH10
CH11
CH1Z
CH13
CH14
CH15
CH16

Logich
LogicB
condition

| e e | D e o) el e ) | D ) D) e ) T

isableg
isableg
Enter

ene

Condition B

e S| e | S e o) el e ) | D ) D) T e £

Disableg

Disableg

Enter

ene

l

Trigger

CH1 to CH16
L: Low level
H: High level
X: Don’t care

LogicA/LogicB
Disable: Do not use logic input
Enable: Use logic input

Condition

Enter: True when the preset
condition is met

Exit: True when the preset
condition is not met
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2.3 Setting the Trigger

Edge on A Trigger
: I: A trigger is activated when an edge trigger is detected on any of the channels set to
edge trigger while condition A is true.

IZ' True
Edge ;
detection Trigger
Condition A CH1 to CH16
f Edge Or L: Low level

o ni 1] H: High level

CH3 X _ — _ X: Don’t care

CH4 L |- T |

CH5 X | ~ | A £ :Rising edge

E:g § 7 i 3 :Falling edge

CH8 X — - :Don’t care

cHo 1 | - _:)DR

CH10 X |- - |4

CH11 X |- - |4

CH12 X |- - |4

CH13 X |- - |4

CH14 X |- - |4

CH15 X |9 - 11 LogicA/LogicB

CH16 X 7 - 7 Disable: Do not use logic input
Enable: Use logic input
Condition
True: While all channels match
in the preset pattern

LogicA Pisablel - 7 False: While all channels do not

LogicB - - match the preset pattern

OR Trigger

’ : i}- A trigger is activated when any of the channels set to edge trigger meets the condition.
For example, a trigger can be activated on the rising edge of CH1 or CH2.

CH1
CHz
CH3
CH4
CH5
CH6
CH?
CHB
CHY
CHie
CHi1
CHiz
CH1i3
CHi4
CHi5
CHi6
DSP1
DSPZ
DSP3
DSP4
DSPS
DSP6
Logich
LogicB

IIIII"JIIIIIIIIIIIIIIIIL"I

Disableg

Pisable|

IIIIIIIIIIIIIIUIIIIIII

CH1 to CH16, DSP1 to DSP6 (optional)
£ :Rising edge
% :Falling edge
- :Don’t care

OR

LogicA/LogicB
Disable: Do not use logic input
Enable: Use logic input
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2.3 Setting the Trigger

B > Time Trigger, B < Time Trigger, and B TimeOut Trigger

A trigger is activated on the falling or rising edge of the pulse when the pulse width (width
over which condition B is met) exceeds (or drops below) the preset time. In the case of a
Time out trigger, a trigger is activated when the preset time elapses.

B
Ch1 X |4 CH1 to CH16
e n L: Low level
CH4 L 4 H: High level
CHS X — X: Don’t care
CHG X |-
CH? X |-
CHB X |-
CH9 I
CH10 X |-
CH11 X |-
CH12 X |-
CH13 X |-
CH14 X |-
CH1S X |-
CH16 X |-
LogicA/LogicB
Logich i Disable: Do not use logic input
LogicB . Enable: Use logic input
; e B> Time Trigger
| Time |
T‘ B: Pulse width
Trigger
;:{l * B < Time Trigger
Time |
[¢e———]
B
Trigger
T k= . .
eh + L ° B TimeOut Trigger
| Time |
B
Trigger
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2.3 Setting the Trigger

Period Trigger
PR A trigger is activated by measuring the pulse period (period from the time condition T is
met to the next time when condition T is met).
T

CH1
CHz
CH3
CH4
CHS
CHb
CH?
CHB
CH9
CH10
CH11
CH1Z
CH13
CH14
CH15
CH16

CH1 to CH16
L: Low level
H: High level
X: Don’t care

AN

| e e ) D e ) e S| ) D) D ) D) T e

LogicA/LogicB
LogichA _ Disable: Do not use logic input
LogicB . Enable: Use logic input

e T>Time
A trigger is activated when condition B is met the second time (T), if the time when
condition B is met the second time is longer than a specified time (Time).

When condition B: CH1=H and Time=10 us
8us  8us 12 us

| | |

i N A NS N
| | | |

A A 4 A

Bistrue Bistrue Bistrue B is true
Trigger activated here
e T<Time
A trigger is activated when condition B is met the second time (T), if the time when
condition B is met the second time is shorter than a specified time (Time).
When condition B: CH1=H and Time=10 pus

12 us 12 us 8 us
- -

j l e
| | ) |
e N 4 N SN
|
A A A A
Bistrue Bistrue Bistrue Bis true
Trigger activated here
e T1<T<T2

A trigger is activated when condition B is met the second time (T), if the time when

condition B is met the second time is within a specified time range (T1 and T2).
When condition B: CH1=H, Time1=10 us, and Time2=14 us

, 8us  8us 12us | ‘ 16us | 12us
< <> [ —— e S
| | [ )
e NSNS AN e N N
| | | | | | |
A A A A A A A
B is true B is true Bistrue B is true B is true B is true B is true
Trigger activated here Trigger activated here
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2.3 Setting the Trigger

e T<T1,T2<T
A trigger is activated when condition B is met the second time (T), if the time when
condition B is met the second time is outside a specified time range (T1 and T2).
When condition B: CH1=H, Time1=6 us, and Time2=10 us

8us 8us 12 us 8us  8us 4us
- > << >

| |
~ << >
|

em N AN NN e NN
| | | | |

S boooh

Bis true Bis true Bistrue B is true B is true B is true B is true B istrue
Trigger activated here rigger activated here

Window Trigger

i}' 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 ouTt Trigger is activated

rigger is activated \
T Width / Window _’, Widthm/ Window
Center

WA Center
Trigger is activated |

I~

oy o CH1 to CH16, DSP1 to DSP6 (optional)
CHz = - IN: Enters the window

CH3 ouT | OUT: Exits from the window

Ch4 - 11 - : Don’t care

CHS - .

CHe - .

CH? - .

CH8 - .

CHY — D

CH10 - -

CH11 - .

CH12 - .

CH13 - .

CH14 - .

E:ig - 7 LogicA/LogicB

DSP1 - i Disable: Do not use logic input
DSP2 H . Enable: Use logic input

DSP3 — T - - - .
DSP4 - . Edge trigger is used for the logic input.
D3PS . 4 :Don’t care

DSP6 - . ) i

LogicA [isable - ¢ : Falling edge

LogicB pisable - - : Rising edge

IM 701210-05E
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2.3 Setting the Trigger

e Wave Window Trigger
% i}- This trigger is used to monitor the power supply waveform. It detects abnormalities in
the power supply (disruption, sag, serge, frequency fluctuation, voltage drop, etc.).
A reference waveform (realtime template) is created by setting a tolerance (window width)
to a waveform derived by averaging 1 to 4 cycles of waveforms before a cycle the
current waveform. The current waveform is compared against the realtime template.
If the current waveform falls outside the realtime template, a trigger is activated.

4 cycles of the waveform immediately before

~, Target waveform

SN\

/\//\/M— Power supply waveform

l Real

time template Trigger activated here

/\/-.

Averaged waveform  Averaged waveform Compare the target waveform against
of 1,2,and 4 cycles  + tolerance width the realtime template

Trigger activated when the current waveform
falls outside the realtime template

Wave window trigger example

Serge
(Trigger)

!

Sag
(Trigger)

CH1
CHz
CH3
CH4
CHS
CHb
CH?
CHB
CH9
CH10
CH11
CH1Z
CH13
CH14
CH15
CH16

Cycle Frequency S6HZ
Reference Cycle 1

sync.Ch Auto
Level
Hys A

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF | -

OR

IIIIIIUIIIIIII

CH1 to CH16
ON: Use as a trigger source
OFF: Not use as a trigger source

Cycle Frequency: Power supply frequency of the measured item
Reference Cycle

Sync. Ch : Synchronization channel® for starting triggers

Level: Level of the synchronization channel

Hys: Hysteresis of the synchronization channel

1. Synchronization channel: Because waveform determination is performed per cycle in wave
window trigger, synchronization signal must be retrieved from the reference channel, and the
start and end points of comparison must be detected. This reference channel is called a
synchronization channel. Sync.Ch is used to specify the synchronization channel, and Level

is used to specify the st

art level of the synchronization channel. Normally, Sync.Ch is set to

Auto (the channel with the smallest number among the modules that can perform wave window
trigger). However, if the trigger is not activated adequately, specify an appropriate channel.
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2.3 Setting the Trigger

Trigger Mode <Section 6.1>

Sets the conditions for updating the displayed waveforms. The following six trigger
modes are available.

Auto Mode

If a trigger occurs within a specified amount of time (approximately 50 ms, referred to as
the timeout period), the displayed waveforms are updated. If a trigger is not activated
within the timeout period, the displayed waveforms are automatically updated.

Auto Level Mode

Within the timeout period (approximately 1 s), the waveforms are displayed in the same
fashion as in the auto mode. If a trigger is not activated within the timeout period, then
the center value of the amplitude of the trigger source is detected, and the trigger level is
changed to that value. A trigger is activated using the new value, and the displayed
waveforms are updated.

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

Normal Mode

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

Single Mode

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

Single (N) Mode (Sequential Store Function)

This mode is selected when using the sequential store function (see section 7.5).
Waveforms are acquired and stored in different memory areas each time a trigger is
activated the specified number of times. Then, acquisition is stopped, and all the
acquired waveforms are displayed. Acquired waveforms can be displayed together, or
they can be displayed individually. This mode is useful when you wish to detect sudden
abnormalities in a waveform.

1st acquisition 2nd acquisition nth acquisition

Log Mode

In this mode, the trigger settings are disabled. The specified record length of data is
acquired once when acquisition is started, and the displayed waveforms are updated.

IM 701210-05E
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2.3 Setting the Trigger

Trigger Delay <Section 6.3>
Normally, the waveform around the trigger point is displayed. However, by setting a
trigger delay, you can display the waveform that is acquired a specified time after the
trigger point. The selectable range of trigger delay is 0 to 10 s.

T (Trigger position)

=

Trigger point

Trigger Position <Section 6.2>
The trigger position specifies the position of the waveform captured in the acquisition
memory to be displayed on the screen. The point at which the trigger occurred is called
the trigger point. If the trigger delay described in the previous section is set to 0 s, the
trigger point and the trigger position match. By moving the trigger position, you can
observe the pretrigger section of the waveform before the trigger point.

| Display record length |

| Trigger position |
0% < 100%

|Pre-triggersection i Post-trigger section |

~
~ -7
~ -
~ -
~ -
~ -

Trigger Source, Trigger Slope, and Trigger Level <Sections 6.5 to 6.16>
Trigger Source

Trigger source refers to the target channel on which trigger conditions are specified. You
can set external trigger signals and commercial power supply as trigger sources.

Trigger Slope

Trigger slope defines how the trigger source is to cross a specified level for activating the
trigger. Select the trigger slope from £ (rising), t (falling), and f1 (both rising and
falling).

Trigger Level

Trigger level refers to the voltage level that is used to determine the trigger slope (rising/
falling edge of the signal) or other items.
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2.3 Setting the Trigger

Trigger Hysteresis <Sections 6.5 to 6.16>

If noise is present in the trigger source and there is insufficient trigger level width, the
trigger point fluctuates each time a trigger is activated. This causes the displayed
waveforms to be unstable. To solve this problem, a specified margin (hysteresis) is
added to the trigger level. You can select the trigger hysteresis from the following: A7,
A/, and #A£. The hysteresis width varies depending on the input module.

-

-
M
-

[,\’I iHysteresis width

N\
. Vi
W Trigger is activated

,

Trigger Hold-off <Section 6.4>

The trigger hold-off function temporarily stops the detection of the next trigger once a
trigger has been activated. This function is useful when observing a pulse train signal,
such as a PCM code and you wish to display the waveform in sync with repetitive cycles;
or when using the history memory function described later and you want to change the
waveform acquisition period.

| Repetition period: T |
Trigger level I |

Input signal\-ﬂ - :| .. ‘ .....

Trigger source
signal

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

Action-on-Trigger <Section 6.18>

A specified action can be carried out each time a trigger occurs or when the waveform is
displayed after acquiring the specified record length of data or when measurement is
stopped after the measurement is started.

¢ Print the Screen Image Data (PRINT)
Prints the screen image data to a specified printer.

e Save the Screen Image Data (Image)
Saves the screen image data to the save destination specified in the IMAGE SAVE
menu.

e Save Waveform Data (Save to File)
Saves the waveform data in binary, ASCII, or floating format to the save destination
specified in the FILE menu.

* Beep Sound (Buzzer)
Sounds a buzzer.

e Send Mail
Sends an e-mail message to a specified address. (when the Ethernet interface option
is installed)

IM 701210-05E
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2.3 Setting the Trigger

Manual Trigger <Section 6.19>
You can activate a trigger by pressing the MANUAL TRIG key on the front panel
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2.4 Setting Waveform Acquisition Conditions and

Display Conditions

Record Length <Section 7.2>

The term “record length” normally refers to the number of data points acquired per
channel in the acquisition memory. “Displayed record length” refers to the number of
these data points that are actually displayed on the screen. The sample rate and record
length vary depending on the time axis setting. The DL750/DL750P allows you to select
the record length from the following: 1 kW, 2.5 kW, 5 kW, 10 kW, 25 kW, 50 kW, 100 kW,
250 kW, 500 kW, 1 MW, 2.5 MW, 5 MW, 10 MW, 25 MW, 50 MW, 100 MW, 250 MW,
500 MW, and 1 GW. (The maximum record length that can be selected varies
depending on the memory option.)

When the M3 option is installed, the entire data length of up to 1 GW (1 CH) can be
displayed instantaneously.

The length of time that can be recorded on 1 GW of memory is as follows:

Sample Rate In Seconds In Minutes In Hours In Days
10 MS/s 100 1.67 0.028 0.001

1 MS/s 600 10 0.167 0.007
100 kS/s 9000 150 25 0.10

10 kS/s 72000 1200 20 0.83
1kS/s 864000 14400 240.0 10

200 S/s 2592000 43200 720.0 30

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, see
appendix 1, “Relationship between the Time Axis Setting, Sample Rate and Record
Length.”

Acquisition Mode <Sections 7.3 and 7.4>

When storing sampled data in the acquisition memory, it is possible to perform
processing on data and display waveforms based on the processed data. The following
four types of data processing are available.

Normal Mode

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

Averaging Mode

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

The DL750/DL750P takes the linear or exponential average of the waveform data and
writes the results into the acquisition memory. The averaged data is then used to
generate the display. You can set the attenuation constant to a value between 2 and
256 (in 2" steps), and the averaging count to a value between 2 and 65536.

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

1 Z1Xn
n=
An= N {(N-1)An-1+Xn} An= N
An: nth averaged value Xn: nth measured value
Xn: nth measured value N: Average count

N: Attenuation constant (2 to 256, 2" steps) (acquisition count, 2" steps)

The averaging process is useful in eliminating random noise.
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2.4 Setting Waveform Acquisition Conditions 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. (See
Appendix 1 “Relationship between the Time Axis Setting, Sample Rate and Record
Length.”)

However, in the envelope mode, the maximum and minimum values are determined at
every time interval from the data sampled at the maximum sample rate of each input
module. The time interval used to determine the value is equal to twice the sample rate
of the normal mode. The maximum and minimum values are paired and stored in the
acquisition memory.

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

Envelope curve

Box Average Mode

The rolling average of the data sampled at the maximum sample rate of the 701250
(HS10M12) and 701255 (NONISO_10M12) is determined. The resultant data is stored
in the acquisition memory and used to generate the display. Box averaging is useful for
eliminating small amount of noise on the input signal. It can also remove noise from a
single-shot signal.

Input signal T
(500 kS/s) §
G
>
\W — Time
T b
Box averaged data
o a
o
S
o
>

— Time
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Sequential Store Function <Section 7.5>
In the case of the history memory function, the waveform data of each block is updated
in order until the measurement is stopped. However, in the sequential store function,
you specify the waveform acquisition count (number of blocks), and the measurement
stops when the specified count is reached. The updating of the waveform display is
carried out after acquiring the entire waveform data. To acquire waveforms using this
function, set the trigger mode to Single(N). The maximum Single(N) count is equal to N
that is explained in the history memory function. The stored waveform data can be
recalled using the history memory function.
The figure below shows an example when data is sequentially stored 100 times.

Display example when the acquisition count is 100

 Displaying all waveforms ¢ Display the newest * Display the oldest
(when all display is waveform (When Selected waveform (When Selected
executed) Record No. = 0) Record No. = -99)

/ M\\ //\\ /\ A
VERVARY

History Memory Function <Section 11.1>
If the record length is set short on the DL750/DL750P, the memory is divided into blocks,
and waveform data is saved to the individual blocks each time a trigger occurs. If N
represents the maximum number of blocks determined by the record length, the oldest
waveform data block is cleared when the number of activated triggers exceeds N. If you
stop the measurement, you can recall the waveform data stored in each block and
display the data on the screen. The record length of a single waveform (one channel
and one acquisition) is the same as the maximum display length. Once the specified
number of waveforms have been stored, you can display any of the waveforms
individually or all of them together. This function is useful when capturing the changes in
the waveform over time.
The following figure indicates an example when N = 100.

Holds waveform data of the last 100 triggers

| |

| |

[

FARYYARY

vy ﬂ Current display waveform
- (Selected Record No. = 0)
| |

| |

Selected Record No. 0

.

Display past waveforms
(set the Selected Record
No. in the range of -1 to —99)

Selected Record No. -25

You can also search a particular waveform from the past waveforms that are held
(history search function).
For details, see “History Search Function” in section 2.7.
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Dual Capture Function <Section 7.6>

This function enables waveform acquisition in low-speed roll mode (main waveform)
along with high-speed waveforms (sub waveform) using a different sampling interval. It
is useful when capturing at high speeds abnormal phenomenon that occurs suddenly
during long-term observation (low-speed sampling). When the waveform data is saved,
the sub waveform is saved along with the main waveform. Likewise, when the main
waveform is loaded, the sub waveform is also loaded. This function is valid when the
acquisition mode is set to normal, envelope, or box average.

In addition, the acquired waveform data can be recalled from a memory different from
the history memory.

Main waveform: Roll mode display Sub waveform: Trigger display

[

[

[

100 MW maximum 10 kW x 100 screens

J\/\/\/\/, (standard model)

100 screens maximum

(standard model)
250 screens maximum
(/M1 model)
500 screens maximum
(/M2 and /M3 models)
Event waveforms
Displays the time when the sub waveform was acquired as an event waveform
Sub wlaveform acquired here

» » s
a— A E o
o

7" O D =gge=- Main waveform
| [Br’ = w || Observe this phenomenon using the zoom
v

" function (horizontal zoom) and Dual Capture
| samew | function (T/div: both 100 ps/div)

A [ a B ~T00 Right

L~ When displayed using the Dual Capture

/— \( o function
i { i e Able to observe the occurrence of five

T 0.300diu
Tent Tisplay burst waveforms
oFF PN
L "

5
3.0000 2002/06,03 19:51:37

|

lesiz. s

I~ Sub (high-speed) waveform display frame

—eme.onl s
topped (Capture| 7, 100)  Edge CH1
1 2002/06/03 19:5%:22) Nornal

\

When displayed using the zoom function

Cannot tell how many burst waveforms occurred

The dual capture function can be used in the following two trigger modes.

e Auto Mode
For the main waveform, measurement is performed from the time sampling is started
until there is a request to end the sampling. For the sub waveform, up to 100* sets
can be stored. When this number is exceeded, the oldest sub waveforms are deleted
as new ones are stored, so that only the 100* newest sub waveforms are stored at
any given time.
*: 250 sub waveforms on the /M1 model. 500 sub waveforms on the /M2 and /M3 models.

¢ Log Mode
For the main waveform, the waveform is acquired from the time sampling is started up
to the specified record length. (The acquisition stops also when 10 divisions of
waveform are displayed.) For the sub waveform, up to 100* sets can be stored.
In addition, you can view the past sub waveform data while acquiring the waveform.
*: 250 sub waveforms on the /M1 model. 500 sub waveforms on the /M2 and /M3 models.

Note

If waveforms are acquired exceeding the record length specified on the main side in Auto mode,
there is a possibility that the waveform acquired on the sub side will not exist on the main side.
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Realtime Recording to the Internal Hard Disk (Option) <Section 7.7>

The data can be recorded in realtime to the internal hard disk (option). The stored data
can be recalled. The realtime recording area is allocated on the internal hard disk in
advance (the default value is 50% of the entire capacity of the internal hard disk). You
can set the realtime recording area in the range of 30% to 70% of the entire capacity of
the internal hard disk when you format the internal hard disk (see section 13.5).

The time axis settings, the maximum record length, and the maximum sampling rate that
allow realtime recording vary depending on the number of channels to be recorded in
realtime as follows.

Channels Used Time Axis Range Maximum Maximum
Record Length Sample Rate

18 CH or more 20 s/div to 3 day/div 25 MW 5 kS/s

12t0 17CH 20 s/div to 3 day/div 50 MW 5kS/s

6to 11CH 6 s/div to 3 day/div 50 MW 10 kS/s

4 to 5CH 3 s/div to 3 day/div 100 MW 20 kS/s

3CH 2 s/div to 3 day/div 250 MW 50 kS/s

2CH 1 s/div to 3 day/div 500 MW 100 kS/s

1CH 1 s/div to 3 day/div 1 GW 100 kS/s

The following two modes of realtime recording operation are available.

Single:  Starts realtime recording with the start of waveform acquisition and stops
realtime recording when the specified record length is reached.

Continue: Starts realtime recording with the start of waveform acquisition and stops
realtime recording when the specified record length is reached. This
sequence is repeated the specified number of times (count).

If you select Single, the following two trigger modes are available. If you select

Continue, only Log is valid.

Auto: Acquisition is started by pressing START. If the specified record length is
exceeded, old data is overwritten. Acquisition continues until you press STOP.

Log: Acquisition is started by pressing START. When the specified record length is
reached, acquisition stops.

How the Internal Hard Disk (Optional) Is Used
Copy

Copy

Realtime recording Data storage area
area

Realtime recording | (30% to 70% of
the entire capacity)

Input signal —o, ‘ SCSI, GP-IB, Ethernet,
Recalling of L or USB interface
waveform data

Acquisition
memory

Measurements other than Saving/Loading of the waveform data
realtime recording

(normal measurement)
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Action-on-Stop <Section 6.18>

A specified action can be carried out when the waveform is displayed after acquiring the
specified record length of data or when measurement is stopped after the measurement
is started.

¢ Print the Screen Image Data (PRINT)
Prints the screen image data to a specified printer.

e Save the Screen Image Data (Image)
Saves the screen image data to the save destination specified in the IMAGE SAVE
menu.

e Save Waveform Data (Save to File)
Saves the waveform data in binary, ASCII, or floating format to the save destination
specified in the FILE menu.

e Beep Sound (Buzzer)
Sounds a buzzer.

¢ Send Mail
Sends an e-mail message to a specified address (when the Ethernet interface option
is installed).

Voice Memo Function <Sections 3.14 and 7.9>

When in roll mode display

Voice memo
[P ' |<_>:

Target /\/\/

waveform

Event _[—1 [—1|

waveform
1

Voice memo is also saved

as waveform data when the Save/Load:

waveform data is saved.

Voice memos can be recorded while waveforms are being acquired (when in roll mode
display). The recording and playing of voice memos are done by connecting an optional
earphone microphone with a PUSH switch (sold separately). By connecting a speaker,
the voice memo can also be played through a speaker. The recorded voice memo can
be saved along with the waveform data. The voice memo can be played by loading the
saved waveform data.

The voice memo function can perform the following operations.

Record: Record mode is enabled by turning ON the PUSH switch of the earphone
microphone. The maximum record time is 100 s.

To save the voice memo, save the waveform data that has the voice
memo recorded (waveform data in binary format or realtime recorded
waveform data). The voice memo is loaded by loading the saved
waveform data allowing it to be played.

When waveform data that has a voice memo recorded is selected, the

recorded voice memo is played.

Play:

Note

+ The voice memo remains only on the newest waveform data that has been stored in the
acquisition memory. If you restart data acquisition without saving the waveform data, the
voice memo that was attached to the previous waveform will be cleared.

» Voice memos are backed up by the backup function of the acquisition memory.

Backing Up the Acquisition Memory <Section 7.10>

If the ACQ MEMORY BACKUP switch on the right side panel of the DL750/DL750P is
turned ON, the history memory data in the acquisition memory, the sub window data of
the dual capture function, and the voice memo data are backed up even if the power
supply is cut off. The data held in the acquisition memory is backed up immediately
before the power is turned OFF. This function protects the data in the acquisition
memory from sudden power failures.

Alkaline dry cells or nickel hydride rechargeable batteries (four AAA batteries) are
required for the backup. The backup time varies depending on the operating
environment. For reference values of the backup time, see section 19.5, “Function.”
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Display Format and Waveform Mapping <Sections 8.1 to 8.4, 8.8 to 8.13>

Display Format

Waveforms can be displayed in divided windows to facilitate the viewing of multi-channel
waveforms and computed waveforms. The screen can be divided into the following
types.

Single (no division), Dual (two divisions), Triad (three divisions), Quad (four divisions),
Octal (eight divisions), Hexadecimal (16 divisions).

Waveform Mapping

You can select the mapping of the input channels to the divided windows from the

following.

Auto: The input channels that are turned ON are assigned in order by the channel
numbers.

Fixed: The input channels are assigned in order by channel number regardless of
whether the channels are ON/OFF.

User: The channels can be assigned arbitrarily to the divided windows regardless of
whether the channels are ON/OFF.

Display Interpolation <Section 8.2>

In areas where less than 1000 points of data exist in the 10 divisions along the time axis
(referred to as interpolation areas), a continuous waveform cannot be displayed because
there is not enough sampled points. In this case, waveform is displayed by interpolating
between data points. You can select the interpolation method from the following:

Linear Interpolation

Linearly interpolates between two dots.

Sine Interpolation

Generates interpolation data using the function sin(x)/x then interpolates between two
dots using the resulting sine curve. Sine interpolation is suitable for observing sine
waves or similar waves.

Interpolation OFF

Displays discrete dots without performing interpolation.

Linear Interpolation Sine Interpolation Interpolation OFF

All-Point Display and Decimation Display <Section 8.2>

If the interpolation is OFF, waveforms are displayed using dots. In this setting, up to
2002 points or 100100 points (select either 2 k or 100 k points) of the acquired data are
displayed without using P-P compression (see page 2-12). For example, if the number
of displayed points is set to 100 k and the display record length is 10 kW (the number of
acquired data points is 10010 points), all the points of the waveform are drawn by
aligning 10 points vertically at the same time axis positions. If the number of acquired
data points exceeds 2002 or 100100, the data is decimated down to 2002 or 100100
points (select either 2 k or 100 k points) for displaying the waveform.
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Graticule <Section 8.3>
You can change the type of graticule that is displayed to suit your needs. For example,
you can show a grid on the screen or show only the frame.

Accumulated Display <Section 8.4>
This mode holds each waveform on the screen for a time that is longer than the update
cycle, so that newer waveforms appear overlapped on older waveforms. If you select
Persist, the waveforms are accumulated using different colors. Accumulated display is
useful when you want to observe jitters and temporary turbulence in waveforms.

Note

Accumulated display is also possible on waveforms that are recalled using the history
memory function.

Extra Window <Section 8.11>
This area displays data such as cursor measurement values and values resulting from
automated measurement of waveform parameters. The extra window is useful when
reading of the values is difficult because waveforms are overlapping them.

Scale Values <Section 8.9>
The upper and lower limits (scale values) of the vertical and horizontal axis of each
channel can be displayed.

Waveform Labels <Section 8.10>
A waveform label can be assigned arbitrarily to the input waveform of each channel
using up to eight characters.

Level Indicators and Numeric Values <Section 8.12>
Level indicator: The levels of each waveform is displayed using indication marks to the
right of the waveform display frame.
Numeric values: Displays the measured value of each channel when in roll mode.

Trigger position Level indicator

i o 200kS/s  Smsdt
CHL  0.500U/div Nornat

Waveform labels —()/\_) R s
Format
/o Dual display

sine Display interpolation:
Linear interpolation

Scale value

AN\

Graticule

] ﬁ ] B 0 0 Graticule
. L \— orF Accumulated display: OFF

Extra Window

OFF pN
X1(CH1) -15.500ms YI(CH)  0.298V
X2(CHz) -5.000ms Y3(CH3)  20.558Y
X3(CH3)  5.000ms a3 20.2600 | Next

e 3o Sooms ) ve Extra window
ax3 20.500ns -
s o (displays cursor
' Zo0zs0618 19:45:56) auto 30300 20020618 19:45:56 measurement Va|ues)

Translucent Mode Display <Section 8.8>
The pop-up menu is shown translucent so that the display under the pop-up menu can

be seen.
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Displaying the Channel Information and Expanding the Waveform Display Area

<Section 8.13>

Pressing the ESC key once when the setup menu is displayed shows the channel

information. The items that are
However, some items may be s
*  When measuring voltage:

displayed as channel information are as follows:

kipped when the number of displayed channels increases.
V/div setting, input coupling, probe attenuation (type),
and bandwidth limit.

»  When measuring temperature: Temperature/div setting, thermocouple type, and

*  When measuring the strain:

bandwidth limit.
uSTR/div (or [mV/V]/div) setting, measurement range,
and bandwidth limit.

»  When measuring acceleration: Acceleration/div setting, gain, input coupling, and bias

»  When measuring frequency:

» DSP channel (optional):

setting.

Value/div setting, measurement mode setting, and
preset setting.

Value/div setting and computing equation.

Pressing the ESC key once when the channel information is displayed clears the

channel information and shows

the numeric monitor.

Pressing the ESC key once when the numeric monitor is displayed expands the

waveform display area horizont

ally to cover the entire screen.

In addition, a setup menu of a single parameter may appear at the right corner of the
screen when you press the SELECT key when the channel information or waveform
monitor is displayed or when the waveform display area is expanded. The parameter
controlled by the jog shuttle immediately before the channel information or numeric
monitor was displayed or before the waveform display area was expanded is displayed
here. This setup menu appears when you press the SELECT key only if there are items
that can be controlled by the jog shuttle in the previous menu.

Setup menu Channel information
(A) (B) ©)
oL e ]
Display
la || OFF pN 10 0900siy
—L Tariable e
OFF
f@ Position
0.90div
Coupling
L. L
ESC ESC
— | e - -
Bandwidth
Full
X1 la
f5 Offset
0.0%0 U
. Next
172
5. 000ms | ;j
ESC
- t &9

MS/s  Ansatie
Normal

; j=—————m
CH1 0.500VU/div

4 (Esc]

display

1
* Numeric (B) SELECT
monitor - 1
display (©) L2
- T 1.3
I ©) ESC
@ Position 1
0.90d i

]

menu such as the Z1 Position and Z2 Position
settings of the zoom rate (see section 8.5), the

]
AT Z5s00T T TIE 5

parameter controlled by the jog shuttle switches
each time you press the SELECT key. The jog
shuttle icon ([@ or & ) is usually white, but it

] w

Expand the waveform display area

2.
o s

“56.000v,

5. 0000

N

sometimes turns yellow. Yellow indicates that
two parameters are selected simultaneously
(controlled by the jog shuttle). Taking Z1
Position and Z2 Position as an example,
pressing the SELECT key once selects Z1
Position. Pressing the SELECT key again
selects Z2 Position. Pressing the SELECT key
once more turns the icon yellow and the jog
shuttle controls Z1 Position and Z2 Position. If
you press the SELECT key yet again, the icon
returns to a white color, and the jog shuttle
controls only Z1 Position.

L

i 1. If there are two parameters in a single setup E

5. 000ms}

topped 3 Edge CHL  §
( 2002/06,/08 09:35:52) auto 3.1650
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

X-Y Waveform Display <Section 8.6>

The voltage relationship between signals can be observed by assigning the voltage of
the input signal of the specified channel on the horizontal axis (X-axis) and the voltage of
another input signal (signal that has the display turned ON) on the vertical axis (Y-axis).
Simultaneous observation of X-Y waveforms and normal T-Y waveforms (waveform
display using voltage axis and time axis) is possible.

The channels that are assigned to the X and Y axes depending on the X-axis mode are
as follows:

X-Axis Mode X-Y Waveform X-Axis Y-Axis
Single CH1 to CH16, DSP1 to DSP6, All channels that are turned ON
Math1 to Math8
Quad XY1 CH1 to CH8, DSP1 to DSP3, CH1 to CH8, DSP1 to DSP3,
Math1 to Math4 Math1 to Math4
XY2 CH1 to CH8, DSP1 to DSP3, CH9 to CH16, DSP4 to DSP6,
Math1 to Math4 Math5 to Math8
XY3 CH9 to CH16, DSP4 to DSP6, CH1 to CH8, DSP1 to DSP3,
Math5 to Math8 Math1 to Math4
XY4 CH9 to CH16, DSP4 to DSP6, CH9 to CH16, DSP4 to DSP6,
Math5 to Math8 Math5 to Math8

DSP1 to DSP6 are optional.

Using the X-Y waveform display function, you can measure the phase angle between
two sine wave signals. For example, the waveform that appears when two sine
waveforms are shown on the X-Y display is called a Lissajous waveform. From this
waveform, the phase angle can be obtained.

Lissajous waveform

Phase
angle 0°

Phase
angle 45°

Phase
angle 90°

K
S S

Frequency
ratio 1:1 1:2 1:3

(X:Y)
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Zooming in on the Waveform Horizontally <Section 8.5>
The displayed waveform can be expanded along the time axis. This function is useful
when the waveform acquisition time is set long and you wish to observe a particular
section of the waveform in detail. Zooming is not possible if the number of displayed
points on the screen is less than or equal to 10 (less than or equal to 50 for FFT
waveforms). The zoom position is set in units of divisions of the grid.

Display Format When the Waveform Is Zoomed

Zoomed waveforms of two locations can be displayed simultaneously (dual zoom).
Below are the display methods of zoom waveforms.

Main: Main waveform display frame

Z1, Z2: Zoom waveform display frame

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

<Z1> | <Z2> <Z1> or <Z2> <Z2> <z2>

When displaying Main (main waveform) and Z1 or Z2 (zoomed waveform)
simultaneously, a zoom box indicating the zoom position is displayed within the main
waveform display frame. The center of the zoom area corresponds to the center of the

zoom box.
Z1 box Z2 box
/
/ - /
T/ {

Main waveform jfU—U lﬂﬂﬂﬂﬂﬂﬂﬂﬂf WUT

display frame

Z1 waveform Z2 waveform

display frame r L/ S display frame

=

Snapshot <Section 8.7>
When the trigger mode is set to a mode other than single, the displayed waveforms are
periodically updated or displayed in roll mode.
By using the snapshot function, you can temporarily hold the waveform that would be
cleared when the screen is updated (snapshot waveform) on the screen. The snapshot
waveform is displayed in white, allowing for easy comparison against the updated
waveform. The snapshot waveform is a screen image waveform. You can save, load,
and print the screen image data, but cursor measurements, automated measurement of
waveform parameters, zoom, and computation cannot be performed on it.

\v/,-\./ ~<— Snapshot waveforms
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2.4 Setting Waveform Acquisition Conditions and Display Conditions

Clearing Traces <Section 8.7>

You can clear the snapshot waveform, and restart averaging and accumulation with one
key operation.

Pressing the CLEAR TRACE key temporarily clears the measured waveforms from the
screen. Pressing the ESC key redisplays them.
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2.5 Recording in Recorder Mode (Realtime
Recording) (DL750P Only)

The DL750P is equipped with an A-4 size printer. If Chart Recorder mode is selected in
the RECORDER menu and waveform acquisition is started, T-Y waveforms (T-Y
waveform recording) or numeric values can be recorded in realtime. In addition, if X-Y
Recorder mode is selected and waveform acquisition is started and stopped, the X-Y
waveform over the interval in which waveform was acquired can be recorded (X-Y
waveform recording).

Chart Recorder Mode <Sections 9.2 to 9.6>
Print Style

In Chart Recorder mode, the print style can be selected from the following two styles.

T-Y Waveform Recording

In T-Y waveform recording, recording is performed at the specified chart speed (10
mm/h to 20 mm/s). The scale used in T-Y waveform recording is fixed to 10 mm per
division on the horizontal axis (time axis). The scale on the vertical axis (voltage axis)
can be set to 10 mm per division or [1 division of the 10 equally divided chart
recording zone] per division.The recording can also be stopped automatically after
recording a specified length (shot recording).

Numeric Value Recording

Numeric values can be recorded at the specified time interval (1 s to 60 min). Up to
16 channels can be recorded. If waveform acquisition is started on more than 16
channels, 16 channels are recorded in the following order: CH1 to CH6, DSP1 to
DSP6 (option), LOGIC A, and LOGIC B.

Acquisition Mode during Chart Recorder Mode

During Chart Recorder mode, the acquisition mode is set to envelope. The acquisition
mode cannot be changed with the ACQ key as with the normal operation.

However, the acquisition mode can be changed to normal with the MISC menu. Select
normal mode if you are using the acquired waveform as numeric data such as in an
analysis.

Selectable Trigger Modes in Chart Recorder Mode

The following four trigger modes can be selected.

Auto

Recording on the built-in printer starts at the same time measurement is started by
pressing the START/STOP key. Recording continues until measurement is stopped
by pressing the START/STOP key again. The maximum number of divisions of the
most recent data that can be saved (see page 2-45) is saved in the internal memory.

Measurement start Measurement stop

| |

. | The maximum number of .
T divisions of the most recent data i

is saved in the internal memory
Record start Record stop
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2.5 Recording in Recorder Mode (Realtime Recording) (DL750P Only)

Log

Recording on the built-in printer starts at the same time measurement is started by
pressing the START/STOP key. Measurement and recording stops automatically
when the maximum number of divisions of measured values that can be saved is
recorded. The maximum number of divisions of measured data that can be saved is
saved in the internal memory.

Measurement stop (the point where the maximum number

Measurement start of divisions of data that can be saved was measured)

| |

The maximum number of
divisions of the data is saved
T in the internal memory T

Record start Record stop (the point where the maximum number

of divisions of data that can be saved was recorded)

Single (Only during T-Y Waveform Recording)

Recording on the built-in printer starts when the trigger condition is met after
measurement is started by pressing the START/STOP key. The data is saved to the
internal memory at the same time recording is started. Measurement and recording
stops when the maximum number of divisions of measured values that can be saved
is recorded. The maximum number of divisions of measured data that can be saved
is saved in the internal memory.

Measurement stop (the point where the maximum number of

Measurement start divisions of data that can be saved was measured)
l Trigfer condition met l

1

The maximum number of
divisions of the data is saved
in the internal memory T

Record start Record stop (the point where the maximum number

Measurement start

of divisions of data that can be saved was recorded)

Repeat (Only during T-Y Waveform Recording)

Recording on the built-in printer starts when the trigger condition is met after
measurement is started by pressing the START/STOP key. The data is saved to the
internal memory at the same time recording is started. Recording stops when the
shot record length of measured values is recorded. Then, the DL750P enters the
trigger-wait state. The most recent shot record length of measured data is saved to
the internal memory.

Measurement stop

Trigger condition met Trigger condition met
Trigger-wait Trigger-wait
) state ! . state ! o
E : : : The most recent shot record : :
! ! ! ' length of data is saved in the v
T T T internal memory

Record start

Record stop Record start Record stop

(Point where the shot record (Point where the shot record
length of data is recorded) length of data is recorded)
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2.5 Recording in Recorder Mode (Realtime Recording) (DL750P Only)

Saving Data in the Internal Memory

In Chart Recorder mode, up to 1000 divisions of the recorded data are automatically
saved in the internal memory. The required section of the data that has been cleared
from the screen can be redisplayed after the recording is finished by using functions
such as search & zoom (limited to the data in the range defined by “Number of Data
Points That Can Be Saved” below). As with the normal data (data when the recorder
mode is OFF), cursor measurements, automated measurement of waveform parameters,
normal statistical processing*, search & zoom, and display setting modification in the
DISPLAY menu can be performed on the redisplayed data. The redisplayed data can
also be saved as waveform data in the same fashion as normal data.

Furthermore, the redisplayed data can be reprinted by changing the print conditions or a
PDF file of the reprint image can be created (see “Reprinting on the Built-in Printer” or
“Creating a PDF File of the Reprinted Image” on page 2-46).

* Cycle statistical processing and statistical processing of history data cannot be performed in
Chart Recorder mode.

Number of Data Points That Can Be Saved
If the chart speed is slow, the number of data points that can be saved in the internal
memory is reduced. For example, if the chart speed is 10 mm/h, up to 100 divisions
of data (up to 4 days of data) are saved. If the chart speed is 20 mm/s, up to 1000
divisions of data (up to 8 minutes 20 seconds of data) are saved. The maximum
number of divisions that can be saved for each chart speed is as follows:

Chart Speed Maximum Number of Divisions That Can Be Saved
20 [mm/s] to 1 [mm/s] 1000

100 [mm/min] to 2 [mm/min] 1000

1 [mm/min] 500

100 [mm/h] 1000

50 [mm/h] 500

25 [mm/h] 250

20 [mm/h] 200

10 [mm/h] 100

For the relationship between the chart speed and sample rate, see appendix 15.

Functions That Cannot Be Used in Chart Recorder Mode

When making measurements in Chart Recorder mode, history memory, GO/NO-GO
determination, dual capture, and waveform computation cannot be used. (The
HISTORY, GO/NO-GO, DUAL CAPTURE, and MATH keys cannot be used.)

In addition, items set with the ACQ key cannot be changed.

Compatibility with the Measured Data

The measured data in Chart Recorder mode is not compatible with the measured data
when the recorder mode is OFF. The measured/saved data in Chart Recorder mode
cannot be loaded with the recorder mode turned OFF, and vice versa. The measured
data on the DL750 and the measured data on the DL750P (when the recorder mode is
OFF) are compatible.)

IM 701210-05E
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2.5 Recording in Recorder Mode (Realtime Recording) (DL750P Only)

X-Y Recorder Mode <Section 9.7>
X-Y Waveform Recording

In X-Y waveform recording, the X-Y waveform starts to be displayed when waveform
acquisition is started. If reprint is executed from the Reprint Setup menu after the record
length of waveform (fixed to 1 MW) is acquired or after stopping waveform acquisition,
the X-Y waveform acquired up to the point immediately before the measurement was
stopped is recorded on paper.

The scale of the X-Y waveform recording is 10 mm per division for both X- and Y-axes,
and the waveform recording area is +10 divisions (20 divisions). The screen also shows
the X-Y waveform. Recording to paper can also be started automatically when
waveform acquisition is stopped (auto print).

Acquisition Mode during X-Y Recorder Mode

The acquisition mode is automatically set to normal during X-Y record mode. The
acquisition mode cannot be changed with the ACQ key as with the normal operation.

Saving Data in the Internal Memory

In X-Y recorder mode, up to 1 MW of data is automatically saved in the internal memory.
Also, a PDF file of the reprint image can be created.

Functions That Cannot Be Used during X-Y Recorder Mode

When making measurements in X-Y Recorder mode, history memory, GO/NO-GO
determination, dual capture, and waveform computation cannot be used. (The
HISTORY, GO/NO-GO, DUAL CAPTURE, and MATH keys cannot be used.)

In addition, items set with the ACQ key cannot be changed.

Compatibility with the Measured Data

The measured data in X-Y Recorder mode is not compatible with the measured data
when the recorder mode is OFF. The measured/saved data in X-Y Recorder mode
cannot be loaded with the recorder mode turned OFF, and vice versa. The measured
data on the DL750 and the measured data on the DL750P (when the recorder mode is
OFF) are compatible.)

Reprinting on the Built-in Printer (Only during T-Y Recording) <Section 9.8>
After the T-Y recording in Chart Recorder mode is finished, the data stored in the internal
memory can be recalled and reprinted by changing the print conditions.

Creating a PDF File of the Reprint Image (Only during T-Y Recording) <Section 9.9>
After the waveform recording in Chart Recorder mode or X-Y Reorder Mode is finished,
the data stored in the internal memory can be recalled and a PDF file of the reprint
image can be created.

In X-Y Recorder Mode, the most recent 1 MW of data stored in the internal memory are
output to the PDF file. If data exceeding 1 MW is recalled, the waveform displayed on the
screen and the waveform recorded on the printer may differ from the waveform output to
the PDF file.
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2.6 Waveform Computation

Various computations can be performed on up to 800 kW of data on the DL750/DL750P.
(If a waveform greater than 800 kW is displayed, computation cannot be performed over
all the data at once.) The computed results become Math1 to Math8 waveforms.

Addition, Subtraction, Multiplication, and Division <Section 10.1>

Addition, subtraction, multiplication, and division can be performed between two arbitrary

waveforms of CH1 to CH16 and Math1 to Math8. These computations are useful in the

following cases.

Addition and subtraction:  Comparison with the standard signal, confirmation of the
signal logic, phase comparison, etc.

Multiplication and division: Confirmation of the power waveform by applying the voltage
and current signals, etc.

+Computation —Computation xComputation
waveform waveform waveform
L I
I QA{ AN =k B ~<— Waveform on
A which to perform
computation
2 ~— Computation
/ A / waveform

Binary Computation <Section 10.2>

The specified waveform is converted to a digital waveform of 0s and 1s with respect to
the specified threshold level. The computation can be performed on CH1 to CH16 and
Math1 to Math7.

Power Spectrum Display <Section 10.3>

The power spectrum of the input signal can be displayed by taking the FFT (Fast Fourier
Transform). This is useful when you wish to check the frequency distribution of the input
signal.

<<<<<<<<<<<

e AR AR AAAARARANRARAR AR
UL PR UL

%%WMWWWWWWWWWW ! Power spectrum waveform

nnnnnnnnnnnnn

nnnnnnn ot 19 onuz|
2580 8 i 55,00

You can select the FFT window from the following three types.

Rectangular (Rect)

Best suited to transient signals, such as an impulse wave, which attenuate completely
within the time window.

Hanning and FlatTop

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

Exponential Window

The exponential window eliminates noise components from the signal. It can be
selected only when the user-defined computation option is installed. It is effective
against frequency response test signals generated through impulse excitation.

For details on each window, see page app-21.

FFT is performed on 1000, 2000, 5000, 10000, 20000, 50000 or 100000 points of measured
data. The data is converted to half the specified number of points and displayed.

Window Integral Power spectrum
Rectangular
window |<—- T —>| A
> —> —
|<—T-—>| :__ \\ AR A
Hanning window |le— T —>
d \\
Sine wave > —/\ — | s>
=T — s
—> t
Flattop window |le— T —>]
—> —> |- - —>
|<— T —>| \\ ) o N

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

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

2n(1-2vT)
FFT Function

Given that the complex function resulting after the FFT is G = R + jl, the power spectrum

can be expressed as follows.
2,12
Power spectrum=10 log (%)
R: Real Part, I: Imaginary Part
Reference value (0 dB) of the logarithmic magnitude (Log mag): 1 Vrms?

Phase Shift (Phase Mode) <Section 10.4>

You can shift the phase of CH1 to CH16, Math1 to Math7, and DSP1 to DSP6 (optional)
waveforms and display the resultant waveforms or perform computation using the phase-
shifted data.

User-Defined Computation (Optional) <Section 10.5>

You can define computing equations by combining the following operators:

+, -, %, /, SHIFT (phase shift), ABS (absolute value), SQRT (square root), LOG (logarithm),
EXP (exponent), NEG (negation), SIN (sine), COS (cosine), TAN (tangent), ATAN
(arctangent), PH (phase), DIF (differentiation), DDIF (2nd order differentiation), INTG
(integral), IINTG (double integral), BIN (binarization), P2 (square), P3 (cube), F1
(/lc1®+c2), F2 (vIc12=c2%), FV (inverse of the pulse width PHWW), PWHH (pulse width),
PWHL (pulse width), PWLH (pulse width), PWLL (pulse width), PWXX (pulse width),
DUTYH (duty ratio), DUTYL (duty ratio), FILT1 (digital filter), FILT2 (digital filter), HLBT
(hilbert), MEAN (moving average), LS- (linear spectrum), PS- (power spectrum), PSD-
(power spectrum density), CS- (cross spectrum), TF- (transfer function), CH- (coherence
function), variable (T), and constants (K1 to K8). In addition, you can average or compute
the peak value on the computed data. The following four operations are available.

Linear Averaging

The values are summed linearly the number of average counts (the number of
acquisitions, 2 to 128, 2" steps) and divided by the average count. The resultant
waveform is displayed. For the equation, see “Acquisition Mode” on page 2-31.
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2.6 Waveform Computation

Exponential Averaging

The average is determined by attenuating the effects of past data according to the
specified attenuation constant (2 to 256, in 2" steps). The resultant waveform is
displayed. For the equation, see section “Acquisition Mode” on page 2-31.

Cycle Averaging

Divides one period of computed data into the specified number of data points (Cycle
Count). This is done across multiple periods of data from the start to the end position of
the computation. Then, the average of the data points at the same position across
multiple periods is determined. The resulting waveform is displayed. The following
figure shows the result of the cycle average when Cycle Count is set to 720.

<Computed data>
45.-- 724(4)725(5) - - -

1 period

1 period

<Result of cycle average>
Determines the simple average of the computed data at the same position
across multiple periods and displays the waveform.

720

/ 1440
4,42160

Peak Computation
Determines the maximum value at each point of the computed data and displays the
waveform. For each computation, the new computed value is compared with the past
value and the larger value is kept.

3 sets of FFT data

FRTAT T 20, T00EF 00

LA B e St e, SRR Y

IMRTHI - < 1aw. n0Ex00
0. 0oz 2. 500mz

ATAT 7 Z0. 0008780 FRTAT ;2. 000Er00

LMMMMALL IR R Em— L A

IMATHE * = 140, 00E¥ 00 IMATHE * = 411 00E¥ 00
0. 000MHZ. . S0MH; 0. 0001

- S001H:

o Displays the maximum value of each point

(RSN SRTISU SeTE e VAU G By

IPATHE = L3 00E¥ 00
0. ooz - s00rmH:

Scaling of Computed Waveforms <Chapter 10>
The DL750/DL750P normally performs auto scaling when displaying computed
waveforms. However, you can also select manual scaling. When auto scaling, the
upper and lower limits suitable for displaying the waveform are determined from the first
computed waveform and other parameters. If you select manual scaling, you can
arbitrarily set the upper and lower limits of the computed waveform display.
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2.6 Waveform Computation

DSP Channels <Chapter 15>
What DSP Channels Are

DSP (Digital Signal Processor) channels are used to perform computations between
channels and filter computations in realtime using the output data of the input module as
the source. Below are the characteristics of DSP channels.

.

Performs relatively simple computations such as the addition, subtraction,
multiplication, and division (+, —, X, and +) between channels, 4 types of digital filters,
differentiation, and integration.

The computation source of DSP channels is 16 bits. However, internally, the value is
converted into a floating-point decimal number for performing computations. The
computed result is converted into 16-bit data assigned by the range value (Value/Div),
and then stored to the memory. (For a description of the computation format, see
appendix 6.) The display is based on 2400 LSB/div (same as the 16-bit analog
module).

There are four selectable digital filter formats (sharp, Gauss, IIR (Butterworth), and
moving average) and three selectable digital types (LPF, HPF, and BPF). The
characteristics of each filter are indicated below.

Filter Format Characteristics Filter Computation
Type Type
SHARP Steep attenuation slope (—40 dB per octave) LPF'" FIR
Linear phase and constant group delay HPF?
Ripple exists in the passband BPF!
Stop band is comb-shaped
GAUSS Gentle attenuation slope LPF  FIR

Linear phase and constant group delay

No ripple in the passband

There is no overshoot in the step response.
Low order and small delay

MEAN Comb-shaped characteristics LPF  FIR
(Moving Average) Linear phase and constant group delay
There is no overshoot in the step response.

IIR (Butterworth) Attenuation slope is between SHARP and GAUSS  LPF 1R
Not linear phase and group delay not constant HPF
No ripple in either passband or stopband BPF
Close to the characteristics of an analog filter
Cutoff frequency can be set lower than SHARP/GAUSS

1. LPF, HPF, and BPF denote low-pass filter, high-pass filter, and bandpass filter, respectively.

The cutoff frequency, center frequency, and pass band of the digital filter are set in
terms of percentages of the fs (sampling frequency).

The sampling frequency varies depending on the T/div and record length settings.
The maximum sample rate is 100 kS/s (6 channels simultaneously). At sample rates
above 100 kS/s, data is automatically re-sampled at 100 kS/s. In envelope mode,
data is always sampled at 100 kS/s. (Note that the sampling frequency of the digital
filter always follows the behavior described above.)

High speed because computation is performed at the stage before the waveform is
acquired (stage before the data enters the acquisition memory).

Displays waveforms in realtime even during roll mode display.

Various computation parameters such as the cutoff frequency of the digital filter can
be changed while waveform is being acquired.

Triggers can be activated on the computed result.

Same record length as analog channels (achieves long memory).

16 analog channels + 6 computed waveform channels of DSP channels = 22
channels can be displayed simultaneously.
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2.6 Waveform Computation

The computed result of a DSP channel can be defined as a computation source of
another DSP channel. However, in this case, the computation delay is accumulated.
To avoid recursive reference in the computation, the channel that you can specify as
a computation source is a DSP channel with a smaller channel number than itself.
(Example: The selectable DSP channel on DSP channel 2 is DSP channel 1; the
selectable DSP channels on DSP channel 3 are DSP channels 1 and 2.)

The computation delay is equal to 4 samples + the computation delay of the digital
filter. For details on the computation delay of the digital filter, see appendix 6.

The range (Value/Div) of the DSP channel is automatically set to the optimum range
by evaluating the range value of the input source and the computing equation when
you press the Optimize Value/Div soft key. (However, since the range does not track
the input value or the computed result, you must adjust the Value/Div setting using the
V/DIV knob as described below.)

You can change the range value (Value/Div) of the DSP channel using the V/DIV
knob.

A total of 123 Value/Div ranges between 500.0E+18 and 10.00E-21 (1-2-5 steps) are
supported to accommodate the dynamic range of the computed result.

The input and output of DSP channels are 16-bit binary data (if the input is 12 bits, it
is converted to 16 bits). For details on the internal processing, see "Computation
Flow and Internal Computation Format of DSP Channels" in appendix 6.

DSP CH | BUFFER >
MAX 6CH (BUFFER |
> BUFFER
BUFFER T
BUFFER | D
S NN —
7~ 7~ Tr ACQ
TRIG MEMORY
DETECTOR
INPUT MODULE é =
MAX 16CH ,
I|
A/D Iy V]
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2.6 Waveform Computation

Difference between Normal Computed Waveforms (Math1 to Math8) and DSP
Channels (DSP1 to DSP6)

Normal Computed Waveforms (Math1 to Math8)

+ Since the computation is performed after acquiring the waveform, the interval of
continuous measurements is long.

« Computation is not possible during roll mode display.

» Since the computed result is stored in the main memory of the main CPU, there is
a limitation on the record length.

» Triggers cannot be activated on the computed result.

» Various computing equations are supported, because a general-purpose CPU is
used.

H:ﬂ Module Bus
[

?ﬁ Giga Zoom Engine

N |

= qu [ > ACQ Memory

%—|  Analog

oy 16CH

FF
Module y R |
16CH ain :I‘) esult

CPU of Math

DSP Channels (DSP1 to DSP6)

+ Realtime computation can be performed while waveforms are being acquired.

« Computed results can be monitored even during roll mode display.

» There is no limitation on the record length. The record length can be set to the
same length as normal analog input channels.
Example  The record length of CH1 of the analog input channel is 10 MW and

the record length of the DSP channel is 10 MW.

The selectable DSP channel on DSP channel 2 is DSP channel 1; the selectable
DSP channels on DSP channel 3 are DSP channels 1 and 2.)

» Triggers can be activated on the computed result.

» Computation rate is 100 kS/s.

+ Addition, subtraction, multiplication, and division (with or without coefficients),
filtering, differentiation, integration, and knocking filtering can be performed.

» Can be used in all acquisition modes (including the dual capture function).

» Acquisition rate is fast, because there is no processing after waveform acquisition.

=———] Module Bus
[

Giga Zoom Engine

16CH ACQ Memory

Trigger
System

DSP-CH 6CH » Trigger
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2.7 Waveform Analysis/Search

Displaying History Waveforms <Section 11.1>

Past waveform data (history waveforms) stored in the acquisition memory can be
displayed when waveform acquisition is stopped. You can display a specified history
waveform from the data (up to 2000 waveforms, or the number of triggers) stored in the
acquisition memory.

The number of waveforms N that can be acquired and held as history waveforms varies
from 1 to 2000 depending on the record length and acquisition mode settings. The
waveform currently displayed on the screen (newest waveform) is counted as the 1°t
waveform, and up to N-1 waveforms in the past can be displayed.

History Search Function <Sections 11.2 and 11.3>

You can search waveforms that match specified conditions from the waveform data in
the history memory.

Search by Zone

From the waveforms stored in the history memory, waveforms that passed or not passed
a specified area (zone) can be searched.

Waveform stored in the history memory

I Specified area

Selected Record No. 0

Detects the waveform that
\}- passed through the specified area

Selected Record No. -25

Search by Waveform Parameters

From the waveforms stored in the history memory, waveforms that meet or do not meet
the specified parameter conditions can be searched.

Waveform that was saved using the history memory function

T
Lo ltem Setup : P-P
A Condition : OUT
I// I//
O
End Rec [ —— Start Rec
! B L B Selected Record No. 0
| Detects a waveform
l — whose P-P exceeds

a specified range

— T-Range2

T-Range1 Selected Record No. 281 |
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2.7 Waveform Analysis/Search

Search and Zoom Function <Section 11.4>
Edge Search
Searches the position where the signal went over (rising) or below (falling) the specified
level the specified number of times from the search start position. The waveform
expanded around the found position can be displayed in the zoom window. The search
target is CH1 to CH16, DSP1 to DSP6, LOGIC A, and LOGIC B.

Search start point Detection position

N\ AR AWAY
Hysteresisl-- /\ --\-7--\----\-7’—>Specified level

\K A/ \/ AVARRAV] AV
% Displays the detected section expanded

in the zoom display frame

Search condition: Set the edge to rising and count to 2

Auto Scroll

The zoom position automatically moves in the specified direction. You can scroll through
the zoomed waveform and stop the scrolling at the desired position.

Voice Search

Searches the start point of the voice memo that has been recorded using the voice
memo function (see section 7.9). Playing the voice memo that has been found is also
possible.
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2.7 Waveform Analysis/Search

Cursor Measurement <Section 11.5>
The following cursors are available for analyzing the values of each waveform data.

H (Horizontal) Cursors

Two broken lines (H cursors) are displayed on the X-axis (horizontal axis). The voltage
of each H cursor and the voltage difference between the H cursors are measured.

V (Vertical) Cursors

Two broken lines (V cursors) are displayed on the Y-axis (vertical axis). The time from
the trigger position to each V cursor and the time difference between the V cursors are
measured. The voltage value of the signal at each cursor position, and the voltage
difference between the cursors are also measured.

H&YV Cursors

H cursors and V cursors are displayed simultaneously.

Marker Cursors

Four markers are displayed on the specified waveform. The voltage and the time from
the trigger position of each marker as well as the voltage difference and time difference

between markers are measured.

Degree Cursors

Measures the angle between two angle cursors with respect to a reference angle
corresponding to the width between the zero point and the end point, which are

measurement references.

H cursor , Cursor1

V cursor

, Cursor1 ,Cursor2

/

<<<<<<<<<<<

RITIN(ET

~

Y1(CH1)  4.00V
Y2(CH1)-11-2400U
N 6ev J | N sooms

<<<<<<<<<<<

LU U LD
JWUUTUUL

-40.00ns Y1(CH1)  3.30V
Xz 40.00ns Y2(CH1)  3.250
-0.050

.00ns
12.50000Hz

\Cursor measurement valu% Cursor2
(when the extra window is not displayed)

Marker cursor
Marker 1 M?rker 4

\Cursor measurement value
(when the extra window is displayed)

Angle cursor
Reference cursor 1 Reference cursor 2
Vi ya

/ /

N f\/T f\/r\

<<<<<<<<<<<

<<<<<<<<<<<

Reference
width
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nnnnnnn

f i
J U U T UID UL

X1(CH1) -30.00ns Y1(CH1)  3.290
X2(CH1) -10.00ns Y2(CH1) -3.58V
X3(CH1)  10.00ns Y3(CH1)  1.08V
X4(CH1)  30.00ns Y4(CHL) 3.2V
axz 20.00ns a

ax3 40.00ns ay3 -2.21Y
axa 60.00ns ava -0.01Y

Y1(CH1) -3.83V
Y2(CH1)  3.250
2.08y

7 )
Marker 2 Marker 3

Culrsor1 \Unit Culrsor2
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2.7 Waveform Analysis/Search

Automated Measurement of Waveform Parameters <Section 11.6>
Automated measurement can be performed on parameters such as the rise time and
pulse width on the specified channel. There are 29 measurement parameters. Up to 24
parameters from the selected parameters of all channels can be displayed.
The measurement range is up to 10 MW from the measurement start point (Time
Range1).

AT oy A IR 5

—~<—— Measurement ——>
ran

iiaialiintaliia
JUUJUUUuU Ul

p————————___
st e 500008
P (C1) 7.16U Amp (C1)  7.61333V0 Max (C1) 3.32

Min (C1) -3.84V High(C1) 3.22v Low (C1) -3.74V

Avg (C1) 396.936mV Mid (C1) -0.26V Rms (C1) 3.30761V

Shu (C) 3289710 Sur (D) 0.6 Toorcc> 1,42, Automated measured value

Rise(C1) 560us Fall(C1) 806us Freq(C1) 82.91874Hz f f

Prod(C1) 1Z.06ns +Wd (C1) 6.93ns -Wd (C1) 5.13r
57.467 PISN(C1) 6 Bst1(C1) 53.97ms o wave orm parameters
65.46ns FR-A(C1) 82.87751Hz PR-A(C1)  12.066000r
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2.7 Waveform Analysis/Search

Statistical Processing <Section 11.7>

Statistical processing is performed on the measured values of automated waveform
parameters described on the previous page. The following five statistics are determined
on the three measured values of automated measurement parameters.

The number of measured values used to determine the maximum value, minimum value,
average value, standard deviation, and statistical processing.

200kS/s NS
CHL  2.000div .. Norral
T
—~— WMeasurement range —- e

Hode

lo| statistics

[
Iten Setup

[
Telay Setup

& CycTe Mode
| | | | la PFF OoN

-10.0bov @ Tine Rangel

Values obtained by the

%.sau np (D 9.670 ) (FF @ 53470y el n&i'%ﬁf& automated measurement
: : 3.%00d1v i e .
r 9oz oy 9t r 9l et of statistical processing
o e o e o e v targets
L I I - .
Buming 1107 Fige o3 £ — Statistical processing
(1 2003/07,02 16:23:20) futo  0.0200 20030702 16:23:21 results

The following three statistical processing modes are available.

Normal Statistical Processing

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

Cycle Statistical Processing

Divides the displayed waveform using a cycle that is automatically calculated and
determined and performs statistical processing on the values obtained through the
automated measurement of waveform parameters over the determined cycle.
Statistical processing is performed from the oldest measured data of the displayed
waveform. Statistical processing of up to 48000 measured values of automated
waveform parameters is possible. [f statistical processing is performed on 1 parameter,
statistical processing of up to 48000 cycles is possible.

Example in which CH1 is selected as the waveform used to determine the cycle

CH2

CH1

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

The automated measurement parameters of other channels are also measured using
ranges a, b, and c.

Automated measurement can also be made using the cycle of each waveform as the range.

Statistical Processing of History Data

Performs automated measurement of waveform parameters on the waveform that is
acquired using the history memory function and performs statistical processing.
Statistical processing is performed from the oldest waveform.
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2.7 Waveform Analysis/Search

GO/NO-GO Determination <Sections 11.8 to 11.10>

The GO/NO-GO function is useful when you want to inspect signals and track down

abnormal symptoms on a production line making electronic equipment. The function
determines whether the waveform is within the preset range and performs a specific
action for a GO or NO-GO result. There are two types of determinations.

« Zone: Method in which a waveform zone is set on the screen

« Parameter: Method in which a waveform parameter range is specified

The following five types of actions can be performed for GO or NO-GO result.
¢ Print the Screen Image Data (PRINT)
Prints the screen image data to a specified printer.

e Save the Screen Image Data (Image)
Saves the screen image data to the save destination specified in the FILE menu.

e Save the Waveform Data (Save to File)
Saves the waveform data in binary, ASCII, or floating format to the save destination
specified in the FILE menu.

* Beep Sound (Buzzer)
Sounds a buzzer.

e Send Mail
Sends an e-mail message to a specified address. (when the Ethernet interface option
is installed)

In addition, the determination result can be output externally using signals.
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2.8 Communications

Command (GP-IB, Serial (RS-232), USB and Ethernet Communications)
<Communication Interface User’s Manual>
The DL750/DL750P comes standard with GP-IB, serial (RS-232), and USB interfaces.
The Ethernet interface is available as an option.
Through communication functions, you can output waveform data to a PC for data
analysis or control the DL750/DL750P using an external controller to carry out waveform
measurements.

J g y— oan.

Communication
1 DL750/ interface

DL750P

Saving/Loading Data to a Network Drive (FTP Client Function) <Chapter 16>
Waveform' data, screen image data, and setup data can be saved, deleted, or copied on
an FTP server? on the network in the same fashion as the built-in floppy disk, built-in Zip
disk (DL750 only), built-in PC card, internal hard disk (optional), or external SCSI device.
1. The following types of waveform data cannot be loaded from a network drive.
» Waveform data that is 50 MB or more in size.

+ Waveform data saved on the all waveform display (All) of the history memory function.
2. PC or workstation on which the FTP server function is running.

Ethernet

DL750/
DL750P

—
a—

LD Sl(es FTP server

Printing Screen Image Data on a Network Printer <Section 16.4>
The screen image data can be printed on a network printer in the same way as the built-
in printer or USB printer.

Ethernet

-

Printer

N~ pLso

DL750/
DL750P
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2.8 Communications

Transmitting E-mail Messages (SMTP Client Function) <Section 16.5>
The information of the DL750/DL750P can be transmitted periodically in an e-mail
message to a specified mail address. You can also transmit information such as the
trigger time as an action for the GO/NO-GO determination or action-on-trigger.

Ethernet

N~ pLaso e

DL750/
DL750P

©
-
T

Accessing the DL750/DL750P from a PC or Workstation (FTP Server Function)
<Section 16.6>
The files on the built-in floppy disk, built-in Zip disk (DL750 only), built-in PC card,
internal hard disk (optional), or external SCSI device on the DL750/DL750P can be

retrieved by accessing the DL750/DL750P from an FTP client' on the network.
1. PC or workstation on which the FTP client function is running.

Ethernet
PC
FTP Server l Workcs):ation
(DL750/DL750P) q
©

=

Web Server Function <Section 16.7>
The DL750/DL750P can function as a Web server. By using the Web page of the
DL750/DL750P, file transfer, monitoring of displayed waveforms, basic DL750/DL750P
key control, and retrieval of waveform data are possible.

Ethernet

Web Server h

(DL750/DL750P)

(=
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2.9 Other Useful Functions

Entering Values Directly from the NUM Keys <Section 4.2>

For items with [ or [@ icon on the menu, you can press the NUM KEY and enter values
using the CH1 to CH16 keys of the VERTICAL group as 0 to 9, . (decimal point), +, m
(milli), u (micro), and ENTER keys. The gray value or character marked below and to
the left of each key can be entered.

VERﬂCAL @
C ent1 cH2 CH 3 cHd »

osPr @ DsPz B D3 B 054

Example: When entering 1.5 mV

C s cHb D) Press the keys in the following sequence:
B e B PsPo CH9 (1), CH14 (.), CH6 (5), CH8 (m),

Ceng || ento || on 11 cH 12 ) and CH16 (ENTER).

H woca LOGC B T ]
o

CH13 ”LCH14 ﬂ| 15 || 16 )

[ EnTER ]

Entering Values and Strings from a USB Keyboard <Section 4.2>

You can connect a USB keyboard for entering file names, comments, and other
information. In addition, the functions of each key on the front panel of the DL750/
DL750P are assigned to the keys on the keyboard. Thus, the keyboard can be used to
carry out operations that are the same as the key operations on the DL750/DL750P. For
the key assignments, see appendix 8, “Table of Key Assignments of the USB Keyboard.”

DL750 - —

USB keyboard DL750/

DL750P

USB connection

—

=

Operations Using a USB Mouse <Section 4.2>

You can use a USB mouse to operate the DL750/DL750P as you would using the front
panel keys. In addition, you can point to a desired item on a menu and click the item.
This is analogous to pressing a soft key corresponding to a menu and pressing the
SELECT key.

= y—

DL750/
DL750P

USB Mouse
SN

=

Initialization <Section 4.4>

The settings of each key can be reset to their initial conditions. However, date and time
settings, communication settings, and SCSI ID setting are not initialized. To reset the
communication-related and SCSI ID settings to factory default, turn ON the power while
holding down the RESET key. Release the RESET key after a beep sound is heard.
(Date and time settings cannot be reset.)

IM 701210-05E
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2.9 Other Useful Functions

Auto Setup <Section 4.5>

This function automatically sets the voltage axis, time axis, trigger settings, and other
settings to suit the input signal. This is useful when the characteristics of the input signal

are unknown. However, the auto setup function may not work depending on the input
signal.

Printing the Screen Image Data <Chapter 12>

The screen image data can be printed on the built-in printer (option), USB printer, or
network printer (when the Ethernet interface option is installed).

Built-in printer
Ethernet

(ZZome—

Printer server

Network printer

Supporting TCP/IP
(LPR protocol)

& |

USB printer

DL750/
DL750P

Note
There is a function that enables comments to be entered using a keyboard that appears on
the screen or a USB keyboard and displayed on the screen. You can enter a comment

describing the displayed waveform before printing the screen image data. This is useful in
identifying the printed matter.
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2.9 Other Useful Functions

Saving and Loading Various Data on the Storage Medium <Chapter 13>
The DL750/DL750P allows various data to be stored to and loaded from the following

storage media.

» Floppy disk, Zip disk (DL750 only), or PC card (one type is selected at the time of

purchase)
* Internal hard disk (option)

» External USB storage device (MO disk, hard disk, or flash memory)
» External SCSI device (MO disk, Zip disk, etc.)
» Network drive (when the Ethernet interface option is installed)

Internal hardI disk (option)

| —

MO, Zip drive,
etc.

]
& N
) . .

Floppy disk, Zip disk
(DL750 only), or PC card

Saving the Screen Image Data and Displaying the Thumbnails of the Stored

Screen Image Data

The screen image data can be stored to a specified storage medium. As necessary, a
voice comment can be saved along with the data. The data can be stored in PNG,
JPEG, BMP, and PostScript formats allowing the data to be pasted on a document

created with a DTP application.

In addition, the thumbnails (reduced and simplified image) of the screen image data
saved to the storage medium can be displayed on the DL750/DL750P screen. This
feature is useful for checking the contents of the stored screen image data.

¢ Thumbnail Display on the FILE Menu

[=——2= SSes 2o0mshi
o z.oowaiv Normal

TTiEy
Function

Detete

Set/Reset

024261901550 BHP 60062 2002/04/26 19:01 RAI
024261859230 _BHP 60062 2002/04/26 18:59 RAI

Al set

Property

024261053190

FiTter

=
N
|\ur

=

topped 1 Bdge CHL
(2002/04/26 18:59:50) auto

Thumbnail screen

Selecting a file from the File List and pressing SELECT displays

the thumbnail screen of the selected screen image data

e Thumbnail Display on the IMAGE SAVE Menu
Thumbnail screen

Thumbnail screen

o e.sM —_—
-

TREbTaTT

- =
OO OO T
AAAA /\V/\/\/\ = AAAA /\V/\/\/\ =

Comnent

File Li;

/@ Hane
Kal
¥

L3
Fomw  sosessrmsorzsrt®  zv0zamzn oz

uADOT

KAUADO10
Stopped (Captus 0/100)  Edge CHL
Normal

CHL  2.00U/div

[=———u ks 2oonliy
Nornal

T TS

Trage

Fife List

024261434410
024261432170
024261431270
024261410450
024261054030
024261053190
024261052120
024261051030

024252029070

e 60062

Thunbna i1

Format

B

g [CoTOr
oFF

Connent.

10w

Fife List

TTe Nare

Stopped 1
(2002/04/26 18:59:50)

Edge CHL £
futo 5.000 2002/64,26 19:01:5569

Pressing the Thumbnail soft key displays a
thumbnail screen of the screen image data
saved to the specified format.

Selecting a file from the File List and
pressing SELECT displays the thumbnail
screen of the selected screen image data
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2.9 Other Useful Functions

Saving and Loading Setup Data, Waveform Data, and Snapshot Waveform Data
The setup data, waveform data, and snapshot waveform data can be saved to or loaded
from a specified storage medium.

When a waveform that has a voice memo recorded is saved, the voice memo is saved
along with the waveform data.

Saving the Results of the Automated Measurement of Waveform Parameters

The results of the automated measurement of waveform parameters can be saved to a
specified storage medium.

Creating a PDF File of the Print Image (DL750P Only) <Section 13.13>

By setting the output destination in the DL750P PRINT menu to “PDF,” a PDF file of the
print image (image similar to fine print (see section 12.2)) can be created. A printimage
of the specified range and magpnification is created to the specified file name on the
specified storage medium simply by pressing the PRINT key.

Voice Comment Function <Sections 3.14 and 13.19>

A voice comment can be attached to screen image data to be saved. The maximum
length of voice comment that can be attached to a single screen image data is 10 s. The
saved voice comment can be played from the File List window' of the IMAGE and FILE
menus.

The voice comment function can perform the following operations.

Record: There are two record methods.
» Record a voice comment before saving the screen image data by pressing
the PUSH switch on the earphone microphone connected to the DL750/
DL750P.
» Record a voice comment by pressing a button on the dialog box that
appears when the screen image data is saved.
Save: Saves the voice comment along with the screen image data.
Play: ~ When screen image data with a voice comment is selected on the File List
window’ of the IMAGE or FILE menu, the voice comment is played along with
the thumbnail display.

1. For a description of the File List window, see section 13.12, “Displaying Thumbnails of the
Saved Screen Image Data.”

* Screen image data *Voice comment data

Extension ) Extension
Record time: 10 s NCM

PNG
M\ e Jcm
BMP ‘BCM
S PCM

Can be saved simultaneously. (Screen image
data and voice comment data are saved as
separate files.)

Note

A voice recorded when waveform acquisition is stopped becomes a voice comment.
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2.9 Other Useful Functions

Operating the instrument Using a Free Software Program

The instrument can be controlled from a PC using Wirepuller, a free software program,
when connected via the GP-1B, USB, or Ethernet interface. The software program can be
downloaded from the following Web pages.

» English version http://www.yokogawa.com/tm/tm-softdownload.htm

» Japanese version http://www.yokogawa.co.jp/tm/F-SOFT/

Connecting the DL750/DL750P and the PC via the SCSI <Section 13.18>

You can connect a PC to the SCSI of the DL750/DL750P and download the files on the
internal hard disk (optional) to the PC.

You cannot upload or delete files on the internal hard disk. If you do, the internal hard
disk may become unusable.

In addition, the following limitations exist.

While connected to the PC, the File List window of the DL750/DL750P may not be
displayed properly. If the connected PC enters sleep, standby, or rest mode, the DL750/
DL750P will not be able to access the internal hard disk. Before connecting the PC to
the DL750/DL750P, disable such modes on the PC.
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Chapter 3  Making Preparations for Measurements

3.1 Handi

Safety Precautions

ing Precautions

If you are using this instrument for the first time, make sure to thoroughly read the
“Safety Precautions” given on page Part 1:viii to Part 1:x.

Do not Remove the Case

Do not remove the case from the instrument. Some parts of the instrument use high
voltages, which are extremely dangerous. For internal inspection or adjustment, contact
your nearest YOKOGAWA dealer.

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.

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 outlet, never pull by the cord itself.

Always hold and pull by the plug. If the power cord is damaged, contact your dealer for
replacement. Refer to page Part 1:v for the part number when placing an order.

General Handling Precautions

Never Place Anything on Top of the Instrument

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

Do not Cause Shock to the Input Section

Shock to the input connectors or probes may turn into electrical noise and enter the
instrument via the signal lines.

Do not Damage the LCD

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

When not using the instrument for a long period, unplug the power cord from the AC
outlet.

When the Instrument Is not going to Be Used for a Long Period

Unplug the power cord from the AC outlet.

IM 701210-05E
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3.1 Handling Precautions

When Moving the Instrument

Remove the power cord and connecting cables. Always carry the instrument by the
handles as shown below or carry it with both hands.

Cleaning

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

Installing the Instrument

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

10 cm or
more

—

Flat, Even Surface

Set the instrument in the proper direction (see page 3-4) and in a level and stable place.
Note that the instrument can be tilted on the stand if the instrument is set with the rear panel
facing down. If placed in an uneven or unstable place, printing quality may deteriorate.

Well-Ventilated Location

Vent holes are situated on the bottom side of the instrument. In addition, vent holes for
the cooling fans are also situated in the left side and the bottom. To prevent internal
overheating, allow for enough space around the instrument (see the figure below) and do
not block the vent and inlet holes.

10 cm or more

010
[ X =}

& [ ocoo ][ooa:l:'lbolj

A

\
O

3

VNG
O\

Q
\
LX

\‘
X

=1
u]
10 cm or
Iy more

£

m]

%

DL750 DL750P

5cmor

o006 00[0c0

lbo[o© ©0J[c0 T

N

When connecting the various cables or when opening or closing the built-in printer cover,
take extra space in addition to the space indicated above for the operation.

Ambient Temperature and Humidity

Ambient temperature:
Ambient humidity:

Note

5 to 40°C
20 to 85% RH (when not using the printer)
35 to 85% RH (when using the printer)

} No condensation

To ensure high measurement accuracy, operate the instrument in the 23 + 5°C
temperature range and 55 + 10% RH.
Condensation may occur if the instrument is moved to another place where the ambient
temperature is higher, or if the temperature changes rapidly. In such cases, allow the
instrument adjust to the new environment for at least an hour before using the instrument.
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3.2 Installing the Instrument

Do Not Install the Instrument in the Following Places.
 Indirect sunlight or near heat sources.
* Where an excessive amount of soot, steam, dust, or corrosive gas is present.
» Near strong magnetic field sources.
» Near high voltage equipment or power lines.
»  Where the level of mechanical vibration is high.
* In an unstable place.

Installation Position
Place the instrument in a horizontal position or with the rear panel facing down. When
using the stand, pull it until it locks (see the lower left figure). To retract it, press the
stand backward while pressing it inward.

DL750
Installed horizontally Installed with the rear panel facing down Installed using the stand
it
Blololo]o
° ]
[-] —
Q|0|0|0 |
[ © col00 © 0|00 =
© o [e) (o) o P
ololole|o oo b ollo
° Hollopfgiollo
ollolofo]o sToollo
)
N _
DL750P
Installed horizontally Installed with the rear panel facing down
Blolololo —
° E‘ 00[00 0000 =
° A
° (o] (o] [*] e} o o |lo
1 e o [[Jo Bitllo {llo
® olololo o |]0 o |]Oo
© o [[lo o [Tlo
ollelolo
/ 2
CAUTION

Do not use the Zip drive when the instrument is placed on the stand, as it may
damage the data on the Zip disk.

Rubber Feet
If the instrument is installed in a horizontal position as shown in the figure above, rubber
stoppers can be attached to the feet to prevent the instrument from sliding. One set (four
pieces) of rubber feet are included in the package.
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3.3 Installing Input Modules

VAN | WARNING.

» To prevent electric shock and damage to the instrument, make sure to turn OFF
the power before installing or removing the input module.

» Check that the input cable is not connected to the input terminals before
installing or removing the input module.

» To prevent electric shock and to satisfy the specifications, make sure to put the
accessory cover plate on the slots that are not being used.

Using the instrument without the cover plate allows the dust to enter the instrument

and may cause malfunction due to the rise in temperature inside the instrument.

+ If the input module happens to come out of the slot while it is in use, it may
cause electric shock or cause damage to the instrument as well as the input
module. Make sure to screw the input module in place at the two locations (top
and bottom).

» Do not put your hand inside the slot, because there are protrusions along the
module guide that may injure your fingers.

¢ In Using the Modules

+ Do not apply input voltage exceeding the maximum input voltage, withstand
voltage, or allowable surge voltage.

« To prevent the possibility of electric shock, be sure to furnish protective earth
grounding of the DL750/DL750P.

» To prevent the possibility of electric shock, be sure to fasten the module
screws. Otherwise, the electrical protection function and the mechanical
protection function will not be activated.

» Avoid continuous connection under an environment in which the allowable
surge voltage may occur.

* When using the 701250 (HS10M12) or the 701251 (HS1M16) to measure
high voltage, use the isolated probe (700929), 1:1 safety cable (combination
of 701901 and 701954), or the differential probe (700924).

» Be sure to connect the GND lead of the differential probe (700924) to the functional
ground terminal of the DL750/DL750P. High voltage may appear at the BNC
connector of the differential probe. Be sure to connect the GND lead to the DL750/
DL750P before connecting the probe to the parameter to be measured.

*  When using the 701255 (NONISO_10M12), be sure to fasten the module
screws. Fastening the module screws activates the protection function and
the non-isolation function. It is extremely dangerous if you do not fasten the
screws. In addition, when measuring high voltage above 42 V, be sure to use
the Passive Probe for the DL750/DL750P (701940)

» The BNC part of the Passive Probe for the DL750/DL750P (701940) is made
of metal. Therefore, use the probe at 42 V or less for isolated inputs (701250
(HS10M12), 701251 (HS1M16), 701260 (HV (with RMS)), 701275 (ACCL/
VOLT), 701280 (FREQ), etc.) for safety reasons. (Do not connect voltage
above 42 V to both the High and Low sides.) For non-isolated inputs (701255
(NONISO_10M12), etc.), fasten the module screws as described before.

» When applying high voltage using the 701260 (HV (with RMS)), 1:1 safety
cable (combination of 701901 and 701954) or the isolated probe (700929).

» The measurement category of the 701260 (HV (with RMS)) is 400V-CATII on
the low side and 700V-CATII on the high side. Use caution because the
overvoltage tolerance differs between the low and high sides.

« When applying high voltage to the 701280 (FREQ), use the isolated probe
(700929).

- 1
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3.3

Installing Input Modules

Types of Input Modules

The following nine types are available.

» High-Speed 10 MS/s, 12-Bit Isolation Module: 701250 (HS10M12)

» High-Speed 10 MS/s, 12-Bit Non-Isolation Module: 701255 (NONISO_10M12)
« High-Voltage 100 kS/s, 16-Bit Isolation Module (with RMS): 701260 (HV (with RMS))
» Universal (Voltage/Temp.) Module: 701261 (UNIVERSAL)

» Universal (Voltage/Temp.) Module (with AAF): 701262 (UNIVERSAL (AAF))

» Temperature, High Precision Voltage Isolation Module: 701265 (TEMP/HPV)
« Strain Module (NDIS): 701270 (STRAIN_NDIS)

« Strain Module (DSUB, Shunt-Cal): 701271 (STRAIN_DSUB)

» Acceleration/Voltage Module (with AAF): 701275 (ACCL/VOLT)

» Frequency Module: 701280 (FREQ)

Precautions to Be Taken When Installing or Removing Input Modules
« Switching the installed input module with a different module and turning ON the power
initializes the settings on that channel. To save the settings, specify the destination
media and save the values (see section 13.8, “Saving/Loading Setup Data”).

Installation Procedure of Modules

1.
2.

Check that the power switch on the left side panel is OFF.

Check the channel number indicated above the slots for installing the input
modules on the right side panel of the instrument. Then, install the module
along the guide.

Holding the handles on the top and bottom of the input module, press hard until
it clicks in place.

If there is a cover plate on the slot in which to install the module, remove the
cover plate, first.

Make sure to screw the two locations, top and bottom, of the input module firmly
into place (screw tightening torque: 0.6 Nem).

Turn ON the power switch.

Check to see that the correct input module name is displayed at the
corresponding channel number in the overview screen. If it is not correct,
remove the module according to the steps in “Removal” shown below, and
reinstall the module according to steps 1 to 3 shown above.

For the procedure in displaying the overview screen, see to section 18.4,
“Checking the System Conditions (Overview).”

3-6
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3.3 Installing Input Modules

Removal

1. Check that the power switch is OFF.

2. Loosen the screws holding the input module in place.
3.  Holding the handles on the top and bottom of the input module, pull out the

module.

LEDs on the Frequency Module
On the front panel of the frequency module (701280 (FREQ)) are LEDs for each
channel. These LEDs allow you to check the input condition of the pulse.
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701280(FREQ)

LED
llluminated in green: When pulse is applied
llluminated in red: When the input voltage

level is over range.

Off: When pulse is not applied

» The LEDs on the frequency module illuminates in green when pulse is applied and red
when the input voltage level is over range. It is independent of the start/stop condition of

waveform acquisition of the DL750/DL750P.

» If the frequency module preset (see section 5.19) is set to “EM Pickup (electromagnetic
pickup),” the LED does not illuminate in red even when the input voltage level is over

range.
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3.4 Connecting the Power Supply and Turning the
Power Switch ON/OFF

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

VAN | WARNING.

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

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

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

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

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

+ If an AC outlet that matches the power cord provided is unavailable and
protective grounding cannot be furnished, do not use the instrument.

. _________________________________________________________________________________________________________________|

Connecting the Power Cord
1. Check that the power switch is turned OFF.
2. Connect the power cord plug to the power connector on the left side panel.
3. Connect the plug on the other end of the power cord to the outlet that meets the
conditions below. The AC outlet must be of a 3-prong type with a protective
earth ground terminal.

Item

Rated supply voltage' 100 to 120 VAC/200 to 240 VAC

Permitted supply voltage range 90 to 132 VAC/180 to 264 VAC

Rated supply voltage frequency 50/60 Hz

Permitted supply voltage frequency range 48 to 63 Hz

Maximum power consumption Approx. 200 VA (Reference value: 135 VA when
the built-in printer is not used and 16 channels are
running)

1. The DL750/DL750P can use a 100-V or a 200-V system for the power supply. The maximum
rated voltage of the power cord varies depending on its type. Check that the voltage supplied
to the DL750/DL750P is less than or equal to the maximum rated voltage of the provided
power cord (see page Part 1:iv) before using it.

3-prong AC
‘ outlet
N
Power cord

(standard accessory) }
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3.4 Connecting the Power Supply

Connecting the DC Power Supply to the DC Power Supply Model (/DC)

« Connect the DC power cord after checking that the power switch of the
instrument is turned OFF. If you connect the power cord with the power switch
turned ON, sparks may be emitted and can lead to fire.

» To prevent the possibility of electric shock or fire, be sure to use a power cord
and power connector that YOKOGAWA specifies.

» Make sure to perform protective earth grounding to prevent electric shock.

CAUTION

+ There is a polarity to the DC power connector. Check the polarity when making
a connection. If you have trouble connecting it, do not force it; check the
connector direction.
» To prevent shorting the power supply, remove the power cord from the power
supply when the power supply is not in use.
. ______________________________________________________________________________________________________________|

Creating the Power Cord

Create a power cord using the power connector that comes with the package. For the
power cord, use a cable that is between AWG12 (conductive cross-sectional area of 3.3
mm?) and AWG14 (conductive cross-sectional area of 2.1 mm?) with an outer diameter
less than or equal to 3.6 mm.
There are two types of terminal tips. Use the tip with a small diameter for the protective
grounding terminal.

1. Remove the two screws from the DC power connector.

2. Press the latch pawl in the direction of the arrow as shown and remove the

connector case. Take out the cable cover that is stored in the connector.

Latch pawl €
| Cable retainer

Cable cover

3. Remove the two cable retainer screws.

Run the cable through the cable cover.

5.  Solder the power cable to the three terminal tips provided. Solder the protective
grounding cable to the tip with the small diameter.

Termina%% Power Cable

>
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3.4 Connecting the Power Supply

6. Insert the terminal tips into the terminal block as shown in the figure. The
connector numbers and power polarities are listed below.

3 Terminal block

Tip with a large diameter

Terminal No. | Signal Tip with a small diameter
1 Positive
2 Protective ground
3 Negative
“—Negative
GND
Positive

7.  Replace the attachment screws as necessary. You can remove the attachment
screws by pulling the screws in the direction of the arrow.

8.  Attach the cable®>

to the connector. Set the chip mount flange and cable cover flange in the connector
case grooves. Secure the cable in place using the cable retainer.

'l

9. Put the connector case on and fasten it with screws.

Connecting to the Power Supply

Connect the power cord as shown in the figure below. The power supply must meet the
following conditions:

Item

Rated supply voltage 12 VDC

Permitted supply voltage range 10 to 18 VDC (at the DL750/DL750P connector end)
Maximum power consumption Approx. 120 VA Max.

(Reference value: 80 VA when the built-in printer is not used
and 16 channels are running)

Battery

Connect to protective
earth ground

Note

» If both AC power and DC power are supplied, AC power takes precedence.
+ If both AC power and DC power are supplied and AC power is cut off, the power
instantaneously switches to DC power.
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3.4 Connecting the Power Supply

Turning ON/OFF the Power Switch
Items to Be Checked before Turning ON the Power

» The instrument is properly installed.: See section 3.2, “Installing the Instrument.”
» The power cord is properly connected.: See section 3.4, “Connecting the Power
Supply.”

Turning ON/OFF the Power Switch

Pressing the power switch located on the left side panel to the “ON(|)” side, turns the
power ON. Pressing it to the “OFF(O)” side turns the power OFF.

Turning ON/OFF the DC Power (/DC)

Items to Be Checked before Turning ON the Power

» The instrument is properly installed.: See section 3.2, "Installing the Instrument.”
» The power cord is properly connected.: See section 3.4, "Connecting the Power
Supply."

Turning ON/OFF the Power Switch

Pressing the power switch located on the left side panel to the "ON(|)" side, turns the
power ON. Pressing it to the "OFF(O)" side turns the power OFF.

Note

If AC power is supplied and the main power switch to the AC power is ON, AC power is used.

Status Display of the DC Power Supply

The power supply status is indicated on the LED on the left side panel.
AC LED

LED Status Description

llluminated in green Operating on AC power

DC LED

LED Status Description

llluminated in green Operating on DC power (AC power is not connected)
Operating on AC power, and the DC supply voltage is within the operating
range (10 to 18 VDC)

llluminated in red Operating on DC power, and the DC supply voltage is outside the
operating range

llluminated in orange DC power is turning ON/OFF repeatedly (internal protection circuit is
tripping)
Power is not supplied in this condition. This status is automatically cleared
after 10 to 20 seconds.

llluminated in red Internal circuit operation failure. Repair is necessary.

Off Operating on AC power, and the DC supply voltage is within the operating
range (10 to 18 VDC) or the DC power is not supplied

IM 701210-05E 3-11
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3.4 Connecting the Power Supply

Power Up Operation
Self-test and calibration start automatically when the power switch is turned ON. The
operation takes approximately 30 seconds; if the check results are satisfactory, the
normal waveform display screen will appear.

Note

» Allow at least 10 s when turning ON the power switch after turning it OFF.

+ If self-test and calibration do not start when the power is turned ON, or if the normal
waveform display screen does not appear, turn OFF the power switch and 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. (See the previous
page.)

» If the power switch is turned ON while the RESET key is pressed, all settings will be
reset to the factory settings. For details, See section 4.4, “Initializing Settings.”

If the instrument still fails to power up when the power switch is turned ON after checking these

points, contact your nearest YOKOGAWA dealer.

+ If you repeat the operation of turning the power switch ON and OFF on the optional DC
power supply model, the DL750/DL750P will stop supplying power due to the tripping of
the internal protection function. If you stop the operation of turning the power switch ON
and OFF for 10 to 20 seconds, the internal protection function is cleared, and the DL750/
DL750P starts supplying power again. The DC power supply LED illuminates in orange
while power is not being supplied.

+ It may take a few seconds for the startup screen to appear.

For Accurate Measurements
» Allow the instrument to warm up for at least 30 minutes after turning ON the power switch.
« After warm-up is complete, perform calibration (see section 4.6). If the auto
calibration is turned ON, the calibration is automatically executed when the T/div
setting is changed or when the waveform acquisition is started.

Power Down Operation
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 stored using an internal lithium battery. The battery lasts for approximately 5
years if it is used at an ambient temperature of 23°C. When the lithium battery voltage falls
below a specified level, a message is displayed on the screen (error 907) when the power
switch is turned ON. If this message appears frequently, the battery must be replaced
quickly. The user cannot replace the battery. For battery replacement, contact your nearest
YOKOGAWA dealer.
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3.5 Setting the Date and Time

Procedure

‘1‘
o

T B oo
|:| E|:| E|:|

Cons | anto | i1 | antz)

TOGC A B L0GC 8 EVENT I

N

omRED i

MANUAL TRIG ~ ACTON O O— _ DEAY

O <+ comp Sl
A

CT I3 ) ED)

1.
2.
3.

Press MISC.
Press the System Config soft key.
Press the Date/Time soft key. The date/time setting dialog box appears.

Turning ON/OFF the Date/Time Display

4.

Use the jog shuttle and SELECT to set the Display ON or OFF.

HISC Systen Config ||
System Config Graphic Color
1} Date Tine
Remote Cntl
Display OFF N
Type lanual SNTP
SCSI 1D Date/Time
Date Year [Zo6d |
Month [ 1 | S
Network
g Tay [z ] Bmall Large
I} Time Hour [ 13 | [Menu Language | |
usB
Ninute [ 41 | ENG
Second [ 55 | [ fessage ||
Oueruieu Language
Set JPN
CIick Sound ||
Next
12 OFF il

Setting the Time and Date Manually (Manual)

5.

6.
7.
8

Use the jog shuttle and SELECT to set the Type to Manual.

Use the jog shuttle and SELECT to set the Date Year.

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

Use the jog shuttle to move the cursor to Set and press SELECT. The date/
time specified in steps 4 and 5 are applied.

Setting the Date and Time Using the SNTP Server (Optional)

To obtain the time from the SNTP server, you must first connect to the network, and then
to the SNTP server. For details, see section 16.2, "Setting up the TCP/IP," and section
16.8, "Setting the Time Difference from GMT (Greenwich Mean Time)/Setting SNTP."

9.

10.

11.
12.
13.

Proceed to step 4, then use the jog shuttle and SELECT to set the Type to
SNTP.

Date Time

Display TFF ]
Type Manual NTP
Tine Difference From GHT
Time Hour [ 9 |

Hinute [ @ |

Set

Use the jog shuttle and SELECT to set the time difference from GMT
(Greenwich mean time).

Likewise, set the Minute.

Use the jog shuttle Set to move the cursor to Set.

Press SELECT to obtain the time from the SNTP server. The time and date
calculated from the entered GMT time difference is set.

IM 701210-05E
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3.5 Setting the Date and Time

Explanation
Date (Year/Month/Date)

Set the year, month and day.

Time (Hour/Minute/Second)

Set the time using a 24-hour clock.

Setting the Time Using the SNTP Server

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

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

For information on SNTP and GMS, see section 16.8, "Setting the Time Difference from
GMT (Greenwich Mean Time)/Setting SNTP."

The difference from GMT set here is linked to the setting in section 16.8, "Setting the
Time Difference from GMT (Greenwich Mean Time)/ Setting SNTP."

Note

» The date and time information is backed up with the internal lithium battery even if the
power is turned OFF.

» Leap year information is also retained.

» If you are using the Web server function (when the Ethernet interface option is installed),
you must set the time offset from GMT (Greenwich Mean Time) in addition to the date and
time. For the setup procedure, see section 16.8.
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3.6 Connecting Probes

Connecting Probes

Connect the probes (or other input cables such as BNC cables) to any of the input
terminals of the following modules. The input impedance is 1 MQ+1% and
approximately 35 pF.

» High-Speed 10 MS/s, 12-Bit Isolation Module: 701250 (HS10M12)

» High-Speed High-Resolution 1 MS/s, 16-Bit Isolation Module: 701251 (HS1M16)

» High-Speed 10 MS/s, 12-Bit Non-Isolation Module: 701255 (NONISO_10M12)

» High-Voltage 100 kS/s, 16-Bit Isolation Module (with RMS): 701260 (HV (with RMS))
» Acceleration/Voltage Module (with AAF): 701275 (ACCL/VOLT)

» Frequency Module: 701280 (FREQ)

»  When connecting the item to be measured, be sure to turn OFF the power to the
item. Connecting or disconnecting the measuring lead while the item being
measured is turned ON is very dangerous.

¢ In Using the Modules
+ Do not apply input voltage exceeding the maximum input voltage, withstand

voltage, or allowable surge voltage.

» To prevent the possibility of electric shock, be sure to furnish protective earth
grounding of the DL750/DL750P.

» To prevent the possibility of electric shock, be sure to fasten the module
screws. Otherwise, the electrical protection function and the mechanical
protection function will not be activated.

+ Avoid continuous connection under an environment in which the allowable
surge voltage may occur.

» Use only specified cables. Using cables that do not meet the safety
specifications is extremely dangerous (especially when using high voltages
(42 V or higher).

* When using the 701250 (HS10M12) or the 701251 (HS1M16) to measure
high voltage, use the isolated probe (700929), 1:1 safety cable (combination
of 701901 and 701954), or the differential probe (700924).

« When applying high voltage using the 701260 (HV (with RMS)), 1:1 safety
cable (combination of 701901 and 701954) or the isolated probe (700929).

IM 701210-05E
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3.6 Connecting Probes

» The BNC part of the Passive Probe for the DL750/DL750P (701940) is made
of metal. Therefore, use the probe at 42 V or less for isolated inputs (701250
(HS10M12), 701251 (HS1M16), 701260 (HV (with RMS)), 701275 (ACCL/
VOLT), 701280 (FREQ), etc.) for safety reasons. (Do not connect voltage
above 42 V to both the High and Low sides.) For non-isolated inputs (701255
(NONISO_10M12), etc.), fasten the module screws.

» The measurement category of the 701260 (HV (with RMS)) is 400V-CATII on
the low side and 700V-CATII on the high side. Use caution because the
overvoltage tolerance differs between the low and high sides.

« When applying high voltage to the 701280 (FREQ), use the isolated probe
(700929).

¢ In Using the High Voltage Differential Probes

Be sure to connect the GND lead of the differential probe (700924/700925) to

the functional ground terminal on the right side panel of the DL750/DL750P.

Otherwise, high voltage may appear at the BNC connector making it dangerous.

» Applying a voltage exceeding the value indicated below may damage the input
section. If the frequency is above 1 kHz, damage may occur even when the
voltage is below this value.

e High-Speed 10 MS/s, 12-Bit Isolation Module (701250)

Maximum input voltage (at a frequency of 1 kHz or less)
« Combined with the isolated probe 700929 (10:1)’
600 V (DC+ACpeak)
« Safety cable (1:1) (combined with 701901+701954)° or direct input®
250 V (DC+ACpeak)
Maximum allowable common mode voltage (at a frequency of 1 kHz or
less)
« Combined with the isolated probe 700929 (10:1)? or safety cable (1:1)
(combined with 701901+701954)8
400 Vrms (CAT 1), 300 Vrms (CAT 1I)
« Direct input'®
42V (DC+ACpeak) (CAT | and CAT I, 30 Vrms)

¢ High-Speed High-Resolution 1 MS/s, 16-Bit Isolation Module (701251)
Maximum input voltage (at a frequency of 1 kHz or less)
« Combined with the isolated probe 700929 (10:1)’
600 V (DC+ACpeak)
+ Safety cable (1:1) (combined with 701901+701954)° or direct input®
140 V (DC+ACpeak)
Maximum allowable common mode voltage (at a frequency of 1 kHz or less)
« Combined with the isolated probe 700929 (10:1)? or safety cable (1:1)
(combined with 701901+701954)8
400 Vrms (CAT 1), 300 Vrms (CAT 1I)
« Direct input'®
42 V (DC+ACpeak) (CAT | and CAT I, 30 Vrms)

¢ High-Speed 10 MS/s, 12-Bit Non-Isolation Module (701255)
This module is non-isolated. Be sure to fasten the module screws when
measuring a voltage above 42 V on this module. In addition, use the
dedicated non-isolated passive probe (10:1) (701940).
Maximum input voltage (at a frequency of 1 kHz or less)
» Combined with the passive probe (701940) (10:1)
600 V (DC+ACpeak)
+ Direct input®
250 V (DC+ACpeak)
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3.6 Connecting Probes

¢ High-Voltage 100 kS/s, 16-Bit Isolation Module (with RMS) (701260)
Maximum input voltage (at a frequency of 1 kHz or less)
« Combined with the isolated probe 700929 (10:1)’
1000 V (DC+ACpeak)
+ Safety cable (1:1) (combined with 701901+701954)° or direct input®
850 V (DC+ACpeak)
Maximum allowable common mode voltage (at a frequency of 1 kHz or
less)
» Combined with the isolated probe 700929 (10:1)
1000 Vrms (CAT II) on the H side®, 400 Vrms (CAT II)* on the L side
» Safety cable (1:1) (combined with 701901+701954)
700 Vrms (CAT Il) on the H side®, 400 Vrms (CAT Il) on the L side’
« Direct input'®
42V (DC+ACpeak) (CAT I and CAT II, 30 Vrms)

e 701275 (ACCL/VOLT)
Maximum input voltage (at a frequency of 1 kHz or less)
+ Combined with the passive probe (701940) (10:1)'" or direct input®
42 V (DC+ACpeak)
Maximum allowable common mode voltage (at a frequency of 1 kHz or
less)
+ Combined with the passive probe (701940) (10:1)'2 or direct input'®
30 Vrms (CAT | and CAT )

e 701280 (FREQ)

Maximum input voltage (at a frequency of 1 kHz or less)

+ Combined with the isolated probe 700929 (10:1)’
420 V(DC+ACpeak)

+ Safety cable (1:1) (combined with 701901+701954)° or direct input®
42 V (DC+ACpeak)

Maximum allowable common mode voltage (at a frequency of 1 kHz or

less)

+ Combined with the isolated probe 700929 (10:1)2
300 Vrms (CAT | and CAT II)

+ Safety cable (1:1) (combined with 701901+701954)8 or direct input'®
30 Vrms (CAT | and CAT )

Combined with the 700929 Combined with the 701901+701954
, ®
700929 1. N 701901 701954
A
A_® 5 8.
4. y
- ==
Direct input - B

(cable not complying with the safety standard) Combined with the 10:1 Passive Probe (701940)
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3.6 Connecting Probes

Precautions to Be Taken When Connecting Probes

» When connecting a probe to the instrument for the first time, perform phase correction
of the probe as described in section 3.7, “Compensating the Probe (Phase
Correction).” Failure to do so will cause unstable gain across different frequencies,
thereby preventing correct measurement. Make the phase correction on each
channel to which the probe is to be connected.

* You cannot perform phase correction of the probe on the frequency module
(701280(FREQ)). Perform phase correction of the probe on another module before
connecting the probe to the 701280(FREQ).

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

» Precautions to Be Taken When Using Voltage Probes Other Than Isolated Probes
(700929)

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

» Follow the instructions given in section 5.6, “Setting the Probe Type” to set the probe
attenuation (type) to match the actual value using the soft key menu. If they do not
match, measured values cannot be read correctly.

Connecting Current Probes

When using current probes made by YOKOGAWA?, use the probe power supply

(optional) on the right side panel of the DL750/DL750P.
* Current probes made by YOKOGAWA: 700937, 701930, 701931, and 701933

For details on the connection procedure, see the manual that came with the current
probe.

CAUTION

Do not use the probe power supply terminals (optional) on the right side panel of
the DL750/DL750P for purposes other than supplying power to the current
probes. Also, be sure to use only the number of probes allowed. Otherwise, the
DL750/DL750P or the devices connected to them may get damaged.

3-18
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3.6 Connecting Probes

Precautions to Be Taken When Using Current Probes

When connecting the current probe to the probe power supply terminal on the right side
panel, make sure that the current does not exceed the range shown below. Otherwise,
the DL750/DL750P operation may become unstable due to the activation of the
excessive current protection circuit of the power supply.

When each terminal is assigned names A through D
(Total current consumption of A through D) <800 mA

il

B—
R

@

D :\)

Specifications of the Probe Power Supply Terminals (Optional)

Item

Number of probes that can be used
Probes that can be used
Number of current probes that can be used

Supply voltage

4
Current probe (700937, 701930, 701931, and 701933)
700937 (15 A): Up to 4

701930 (150 A): Up to 2

701931 (500 A): 1

701933 (30 A): Upto 2

+12 'V 2 outputs (up to a total of 800 mA)

When using the current probe, the number of probes that can be used is limited by the
current generated by the device under measurement (current measured by the current
probe). The characteristics of the measured current versus the current consumption of

an active probe that can be connected to the DL750/DL750P are shown below.

Current probe (700937) DC Current probe (701930) DC
- - - - AC (f=50 Hz) - - - = AC (f=50 Hz)
T 250 < 400
é 200 E, 300
= 150 g
.g 100 _|_~=1Positive .5 200 ~_L- Positive
S —l-- current & 100 == current
E t
=]
20 1 @ ° S [
c . — . =~ .
8 50 <~~- A Negat“le 8 -100 S<o N Negatlve
= ::z =Hcurrent ‘g 200 ==~ _{current
%-zoo 5 000
O -250 O 400
-15 -10 -5 0 5 10 15 -150 -100 -50 0 50 100 150
Measured current [A] Measured current [A]
Current probe (701931) bC Current probe (701933) DC
- - - AC (f=50 Hz) - - - = AC (=50 Hz)
= 500 = 600
£ 400 E 500
c 300 —= . 'E' 400 - _
2 200 == Positive 5 oo - Positive
- 2

& 100 cturrent ‘g. ey < current
2 . - ! 3 of _ 1

-100 =< Neqgative <€ -100 = .
S oo ~a L . ﬂent S 2o f Sl Negative
c D e = 300 [ ~ current
< -300 c E =3
[ © -400
5-400 E 500 [
0_50-0500 -400 -300 -200 -100 O 100 200 300 400 500 o -600_ ! ! ! ! ! ' ' ' '

Measured current [A]

50 -40 -30 -20 -10 O 10 20 30 40 50
Measured current [A]

For details on the usage conditions of each probe, see "Relationship between the current
being measured and probe's current consumption” on the following Web page.

http://www.yokogawa.com/tm/probe/
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3.6 Connecting Probes

Connecting Differential Probes (700924)

When using differential probes (700924) made by YOKOGAWA, connect the BNC output
connector to the input terminal of the oscilloscope. In addition, be sure to connect the
GND lead to the functional ground terminal of the DL750/DL750P. If necessary, use the
auxiliary grounding lead extension. A measurement of 1400 Vpeak is possible by
connecting the GND lead to the DL750/DL750P.

For details on the connection procedure, see the manual that came with the differential
probe.

Functional ground terminal

GND lead

In Using the High Voltage Differential Probes

Be sure to connect the GND lead of the differential probe (700924/700925) to
the functional ground terminal on the right side of the DL750/DL750P.
Otherwise, high voltage may appear at the BNC connector making it dangerous.
Be sure to connect the GND lead to the DL750/DL750P before connecting the
probe to the item to be measured.

3-20
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3.7 Compensating the Probe (Phase Correction)

When making measurements using a probe on the following modules, be sure to perform
phase correction of the probe first.

» High-Speed 10 MS/s, 12-Bit Isolation Module: 701250 (HS10M12)

» High-Speed High-Resolution 1 MS/s, 16-Bit Isolation Module: 701251 (HS1M16)

» High-Speed 10 MS/s, 12-Bit Non-Isolation Module: 701255 (NONISO_10M12)

» High-Voltage 100 kS/s, 16-Bit Isolation Module (with RMS): 701260 (HV (with RMS))
Acceleration/Voltage Module (with AAF): 701275 (ACCL/VOLT)

Frequency Module: 701280 (FREQ)

& CAUTION

Never apply an external voltage to the probe compensation output terminal, as
damage to the instrument may result.
1

Procedure
1. Turn ON the power switch.
2. Connect the probe to the input terminal to which the signal is to be applied.
3.  Connect the probe’s tip to the probe compensation output terminal on the front
panel and connect the earth wire to the functional earth terminal.
4.  Perform auto setup according to the procedure described in section 4.5,
“Performing Auto Setup.”
5. Insert a flat-head screwdriver to the phase adjustment knob and turn the
variable capacitor to make the displayed waveform a correct rectangular wave.
Functional
ground terminal
Probe compensation
output terminal
~——Phase adjustment
Explanation

Necessity of Phase Correction of the Probe

If the input capacity of the probe is not within the adequate range, the gain across
different frequencies will not be uniform. Consequently, waveforms cannot be displayed
correctly. In addition, the input capacitance varies depending on the probe. Thus, the
variable capacitor (trimmer) provided on the probe must be adjusted. This adjustment is
called phase correction.

When using the probe for the first time, make sure to perform phase correction.
Furthermore, 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.
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3.7 Compensating the Probe (Phase Correction)

Compensation Signal

The COMP signal output terminal outputs the following rectangular wave signal.
Frequency: 1kHzz1%
Amplitude: 1 V£10%

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

Over compensated Under compensated
Correct waveform (the gain in the high (the gain in the high
frequency region is up) frequency region is low)

Precautions to Be Taken When Using the Probe on the Frequency Module
(701280 (FREQ))

You cannot perform phase correction of the probe on the frequency module. When
connecting a probe to the frequency module, perform phase correction of the probe on
another module beforehand.
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3.8 Connecting Measuring Leads

Connecting Measuring Leads
Connect measuring leads of bipolar banana plug terminal to the input terminal (binding
post terminal) when measuring the voltage on the 701261 (UNIVERSAL), 701262
(UNIVERSAL (AAF)), or 701265 (TEMP/HPV) as shown below.

H (red)

S

US

()

/4

A\’

3
4N
5

Iy
Sy «@’
8

S

L (black)

X5
(S

W,

VAN | WARNING.

»  When connecting the item to be measured, make sure to turn OFF the power to
the item. Connecting or disconnecting the measuring lead while the item being
measured is turned ON is very dangerous.

+ To prevent electric shock, make sure to use the measuring lead suitable for the
voltage range being measured on the input terminals of the 701261
(UNIVERSAL), 701262 (UNIVERSAL (AAF)), or 701265 (TEMP/HPV).

« Applying a voltage exceeding the value indicated below may damage the input
section. If the frequency is above 1 kHz, damage may occur even when the
voltage is below this value.

For 701261, 701262, or 701265
Maximum input voltage (across the input terminals, H and L', at a frequency
of 1 kHz or less)
42 V (DC+ACpeak)
Maximum allowable common mode voltage (across the input terminals, H or
L, and earth?, at a frequency of 1 kHz or less)
42 V (DC+ACpeak) (CAT I and CAT II, 30 Vrms)

» Do not connect a plug-in type terminal with exposed conducting parts to the
input terminal to be used as a measuring lead. It is very dangerous, if the
connector comes loose.

701261/ (H)—

701262/

701265 @—

input
terminal
Earth J—L J:—
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3.9 Connecting Thermocouples

Connecting Thermocouples

A

If you are connecting the compensation lead of the thermocouple to the input terminal
(binding post terminal) of the 701261 (UNIVERSAL), 701262 (UNIVERSAL (AAF)), or
701265 (TEMP/HPV), loosen the terminal knob, pass the lead through the terminal, and
tighten the knob.

L\

O\
G

N %
SREYSTY

‘_
ST
"
USYRSU

+leg

R
=)

X

~)
7

—leg

B
é%
@

e
R
R
A,

P

)
94

G
Q4
%

Z

) / Compensation lead (or thermocouple wire)

— To the thermocouple

CAUTION

« The 701261 (UNIVERSAL), 701262 (UNIVERSAL (AAF)), or 701265 (TEMP/
HPV) is isolated from the DL750/DL750P. However, applying a voltage
exceeding the value below may damage the input section. If the frequency is
above 1 kHz, damage may occur even when the voltage is below this value.

Maximum input voltage (across the input terminals, H and L, at a frequency
of 1 kHz or less)

42 V (DC+ACpeak)

Maximum allowable common mode voltage (across the input terminal L and
earth at a frequency of 1 kHz or less)

42 V (DC+ACpeak) (CAT I and CAT Il, 30 Vrms)

« Correct measurements cannot be made if the positive and negative legs of the
thermocouple are reversed.

» Immediately after connecting the thermocouple, the heat balance may be
disturbed at the input terminal section and may cause measurement errors.
Therefore, wait about ten minutes before making a measurement.

» In an environment where the air from the air conditioning is directly applied to
the input terminals or where there are effects from a heat source, the heat
balance may be disturbed at the input terminal section and cause measurement
errors.

When making measurements in this type of environment, take preventive
measures such as changing the position.
. _________________________________________________________________________________________________________________|
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3.10 Connecting a Bridge Head (Only on Strain

Modules)

Strain is measured by connecting a strain gauge bridge (bridge head) or a strain gauge
transducer to the strain module.

This section will mainly describe the procedures and precautions related to the
connection of the bridge head (Model 701955/701956/701957/701958). For the
connection of other strain gauge bridges or strain gauge transducers, see the respective
manuals.

CAUTION

Only connect a strain gauge bridge (bridge head) or a strain gauge transducer
to the strain module. Connecting other devices or applying a voltage that
exceeds the values indicated below to the strain module may damage the input
section.
* Maximum input voltage (between Input+ and Input-)
10 V (DC+ACpeak)
+  Maximum allowable common mode voltage (between each terminal and
earth ground)
42 V (DC+ACpeak) (CAT I and CAT Il, 30 Vrms)
. ______________________________________________________________________________________________________________|

Connecting the Strain Gauge

The bridge head (701955/701956/701957/701958) supports six types of connection
methods: single-gauge method, single-gauge three-wire method, adjacent-side two-
gauge method, opposite-side two-gauge method, opposite-side two-gauge three-wire
method, and four-gauge method. For details, see the manual that came with the bridge
head (701955/701956/701957/701958).

If you are using a strain gauge bridge or a strain gauge transducer other than the bridge
head (701955/701956/701957/701958), see the respective manuals.

Connecting the Strain Module and the Bridge Head

When Using the Strain Module (701270) and the Bridge Head (701955/701956)
Using the cable that came with the bridge head (701955/701956), connect the Strain

Module (701270) and the bridge head.
DS
%‘
S
’ﬂ‘ Bridge head

Strain Module
701270 (STRAIN_NDIS)

701955/701956

When Using the Strain Module (701271) and the Bridge Head (701957/701958)

Using the cable that came with the bridge head (701957/701958), connect the Strain
Module (701271) and the bridge head.

Strain Module

701271(STRAIN_DSUB) Bridge head

701957/701958

IM 701210-05E
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3.10 Connecting a Bridge Head (Only on Strain Modules)

When Using a Bridge Head with a MIL Standard (MIL-C-26482) Connector Wiring

The connector on the Strain Module (701270) is a NDIS connector'. Use a connector
adapter cable (700935) by YOKOGAWA to make a MIL-NDIS conversion and connect to

the Strain Module (701270).
1. A connector recommended by JSNDI (The Japanese Society for Non-destructive Inspection)

Bridge head with a MIL
standard connector wiring

Strain Module b
701270 (STRAIN_NDIS)| A

Pin arrangement of an NDIS connector Pin arrangement of a MIL standard connector
A: Bridge+ (positive bridge voltage) A:Signal Terminal
H + H + = A
= B: Input- (negative measurement signal) B:Signal- relationship
FO OA C: Bridge- (negative bridge voltage) C:Excitation+ NDIS MIL
) 8 o8l D: Input+ (positive measurement signal) D:Excitation— A——C
o OC E: Floating common E:NC (no connection) g —— B
F: Sense+ F:NC (no connection) c D
(positive bridge voltage sensing) D A
G: Sense-

(negative bridge voltage sensing)

When Using the A1002JC Connector by YOKOGAWA

You can create your own cable by using the YOKOGAWA A1002JC connector that is
compatible with the strain module and use the cable to connect a strain gauge bridge or
a strain gauge transducer to the strain module.

A1002JC NDIS connector Pin arrangement
(2 pieces in one set) When viewed along arrow (1)

A:Bridge+ (positive bridge voltage)
B:Input- (negative measurement signal)

S G e C:Bridge- (negative bridge voltage)
o O OB D:Input+ (positive measurement signal)
DO Oc E:Floating common

F:Sense+ (positive bridge voltage sensing)
G:Sense- (positive bridge voltage sensing)

» The connector shell is connected to the case potential (earth) of the DL750/DL750P.

+ Signals A through G are isolated inside the module.

»  When creating your own cable, we recommend that you use a shielded cable in order to
shut out external noise.

A CAUTION

Take extra care when wiring the connectors. If the wiring is shorted or incorrect,
it can damage the DL750/DL750P or other instruments that are connected to the
DL750/DL750P.
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3.10 Connecting a Bridge Head (Only on Strain Modules)

Pin Arrangement of the D-Sub Connector

When viewed along arrow (1)

1 2 3 4 5 1:Floating common
2:Sense- (positive bridge voltage sensing)
3:Shuntcal- (negative shunt signal)

' > 4:Shuntcal+ (positive shunt signal)
D-Sub 9-pin 5:Se_nse+ (positiye bri.dge voltage sensing)
connector Cable 6 7 8 9 6:Bridge- (negétlve bridge voltage_)
7:Input- (negative measurement signal)
Connector shell 8:Input+ (positive measurement signal)

9:Bridge+ (positive bridge voltage)

IM 701210-05E
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3.11 Connecting Logic Probes

A

CAUTION

+ Applying a voltage exceeding the value indicated below may damage the logic
probe or the DL750/DL750P. If the frequency is above 1 kHz, damage may
occur even when the voltage is below this value.

Maximum input voltage (at a frequency of 1 kHz or less)

High-Speed Logic Probe (700986): 42 V (DC+ACpeak)

Isolated Logic Probe (700987): 250 Vrms (except ACpeak is less than or
equal to 350 V and DC is less than 250 V)

+ On the high-speed logic probe, the 8 input lines on each POD have a common
earth. In addition, the earth for the instrument and the earth for each POD are
also common. Do not connect inputs which have different common voltages, as
doing so may cause damage to the DL750/DL750P, logic probe, or other
connected instruments.

« Each input terminal of the isolated logic probe is isolated from all other input
terminals and the isolated logic probe is isolated from the DL750/DL750P.

» Make sure to turn off the instrument before connecting or disconnecting the 26-
pin connector from the logic input connector.

» Do not stack the isolated logic probes during use. Also, allow enough space
around the probes to avoid a temperature increase inside the probes.

Logic Input Connector

Connect the logic probe (700986 or 700987) to either of the logic signal input connectors
(marked LOGIC A and LOGIC B).

About the Logic Probe

Types of Logic Probes

There are two types of probes available for connecting to the logic input connector of the
DL750/DL750P.

» High-Speed Logic Probe (700986)

» |solated Logic Probe (700987)

Types of Measuring Leads That Can Be Used

Use the following leads to connect to the point of measurement.
¢ Types of Connecting Leads That Can Be Used on the High-Speed Logic Probe
(700986)
The following two types are available.
» Connecting lead (alligator clip, parts No. B9879PX)
This lead is mainly used for connecting contact circuits. The lead consists of 8
signal lines (red) and 8 earth lines (black).
» Connecting lead (IC clip, parts No. B9879KX)
This lead is mainly used for connecting electronic circuits. The lead consists of 8
signal lines (red) and 2 earth lines (black).
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3.11 Connecting Logic Probes

e Types of Measuring Leads That Can Be Used on the Isolated Logic Probe
(700987)
Use the following measuring lead.
» For measuring voltages of 42 V or more: Measuring lead for isolation logic
(758917)
An alligator adapter (758922), alligator adapter (758929), or alligator clip (dolphin
type, 701954) is needed to make measurements.

Note

Do not alter the connecting leads. Doing so may cause the leads from satisfying the
specification.

Connecting Logic Probes
High-Speed Logic Probe (700986)

1. Attach the accessory connecting lead (IC clip or alligator clip) to the logic probe,
and lock the connector by clamping the lever inwards. To release the
connecting lead from the logic probe, pull both levers outwards. Proceed to step

Isolated Logic Probe (700987)

1. Connect the measuring lead to the input terminal of the logic probe.

2. Setthe input switch. The threshold level is set to 50 VAC + 50% (Hi: 80 to 250
VAC, Lo: 0 to 20 VAC) and 6 V £ 50% (Hi: 10 to 250 VDC, Lo: 0 to 3 VDC)
when set to “AC” and “DC,” respectively.

Connecting the Logic Probe to the Logic Signal Input Connector

3. Turn OFF the DL750/DL750P.

4. Connect the end with the 26-pin connector (clamp filter with ferrite core, parts
No. A1190MN) of the logic probe to the logic signal input connector of the
DL750/DL750P

5. Turn ON the DL750/DL750P.

To the logic signal input connector on
the left side panel of the DL750/DL750P

Note

» Each bit is displayed as “L level” when the logic probe is not connected to the instrument.
For the specifications of the logic probe, see section 19.13, “Logic Probe Specifications.”
The logic input display is turned OFF by default. For the procedure in turning ON/OFF the
display, see section 5.1, “Turning Channels ON/OFF.”
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3.12 Connecting Acceleration Sensors

An acceleration sensor is connected when measuring acceleration on the 701275
(ACCL/VOLT). For a details on acceleration sensors, see the respective manuals.

A CAUTION

« Applying a voltage that exceeds the values indicated below to the 701275
(ACCL/VOLT) may damage the input section.

Maximum input voltage: 42 V (DC+ACpeak)

+ When connecting acceleration sensors, do it without the bias current being
supplied to the sensor. Otherwise, damage to the internal circuitry of the
acceleration sensors may result.

» The DL750/DL750P only supports acceleration sensors that are driven by
constant current with driving current of 4mA and driving voltage of 22 V.

. _________________________________________________________________________________________________________________|

Connecting Acceleration Sensors
When Connecting Built-in Amplifier Type Acceleration Sensors

The DL750/DL750P allows built-in amplifier type (low impedance) acceleration sensors
to be directly connected. To connect built-in amplifier type acceleration sensors, use
BNC cables. Use cables that are appropriate for the acceleration sensors being used.
Connect the acceleration sensors with the bias current turned OFF. After connection,
turn ON the supply current to the acceleration sensors for making measurements.

When Connecting Charge Output Type Acceleration Sensors

Since the charge output type (high impedance) acceleration sensors do not have built-in
amplifier circuit, they cannot be directly connected to the DL750/DL750P. Use either of
the following two methods to connect the sensors.

e Using the Charge Amplifier
Connect the charge output type acceleration sensor to a charge amplifier using a
highly isolated low-noise cable. The acceleration signal (charge signal) that has been
converted to a voltage signal by the charge amplifier is input to the DL750/DL750P
using a normal coaxial cable. The DL750/DL750P measures the signal in the voltage
measurement mode. The measured data can be converted to acceleration values
using the scale conversion function of the DL750/DL750P.

DL750/DL750P
o [e][e][e] (e}
Highly isolated (] Normal olo|o|o
g low-noise cable 0o coaxial cable ARERA
o—m (2% | m—m  EREEE
Charge output type -
acceleration sensor Charge amplifier 701275 (ACCL/VOLT)

(Voltage measurement)
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3.12 Connecting Acceleration Sensors

When using the charge converter

Connect the charge output type acceleration sensor to a charge converter using a
highly isolated low-noise cable. By driving the charge converter using a constant
current from the DL750/DL750P, voltage signals similar to those of the built-in
amplifier type acceleration sensor can be obtained. The DL750/DL750P measures
the signals in the acceleration measurement mode and supplies bias current to the
charge converter. Set the input sensitivity of the DL750/DL750P according to the
charge converter gain and the sensitivity of the charge output type acceleration
Sensor.

The DL750/DL750P only supports charge converters that are driven by constant
current with driving current of 4 mA and driving voltage of 22 V.

DL750/DL750P

Highly isolated

low-noise cable Normal i
g] coaxial cable
O—o o P E—N

Charge output type Charge
acceleration sensor converter
701275 (ACCL/VOLT)
(Acceleration measurement)
Note

The unit of measurement of acceleration on the DL750/DL750P is m/s2. The sensitivity is
sometimes expressed in units of mV/G depending on the acceleration sensor. In such case,
convert the unit.(1 G = 9.81 m/s?)

Precautions

Do not apply shock outside the specifications (see the manual for the acceleration
sensor) to the acceleration sensors. Doing so can damage the sensors.

Do not impose drastic temperature changes on the acceleration sensors.
Temperature changes may affect the output value of the acceleration sensors.

By default, the bias current on the acceleration sensors is turned OFF. Be sure to
turn it ON before using the acceleration sensors. Bias current is valid only when
measuring acceleration. When measuring other parameters, it is automatically turned
OFF. The ON/OFF setting of the bias current is retained even when you turn OFF the
DL750/DL750P.

IM 701210-05E
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3.13 Connecting Sensors to the Frequency Module

Sensors and Signal Output Sources That Can Be Connected
The table below shows the sensor and signal output source that can be connected.
Appropriate input presets are provided for each sensor and signal output source. For the
setup procedure of presets, see page 5-40.

Sensor and Signal Output Source Preset Name
5-V logic signal, 5-V output sensor, and sensor with TTL output Logic 5V
3-V logic signal and 3-V output sensor Logic 3V
12-V driven relay/sequence circuit and 12-V driven sensor Logic 12V
24-V driven relay/sequence circuit and 24-V driven sensor Logic 24V
Sensor/Encoder that outputs positive and negative voltages and sensor ZeroCross
that outputs sine waves

100-VAC power supply (connected via the isolated probe (700929)) AC100V
200-VAC power supply (connected via the isolated probe (700929)) AC200V
Power-generating electromagnetic pickup EM Pickup
Open collector output (0 to 5 V output) and contact output Pull-up 5V*

*

For the internal equivalent circuit for “Pull-up 5V,” see page 5-50.

Precautions to Be Taken When Connecting to Sensors or Signal Output Sources
. _________________________________________________________________________________________________________________|

A CAUTION

» The maximum input voltage for direct input is indicated below. Applying a
voltage exceeding this value can damage the input section. If you are applying
high voltage that exceeds 42 V, be sure to use the isolated probe (700929).
Maximum input voltage: 42 V (DC+ACpeak) (CAT | and CAT II)

« The minimum input voltage is 0.2 Vpp. At voltage amplitude less than 0.2 Vpp,
the measured values may be unstable.

» Attach/Remove the sensors after confirming that the rotating object to be
measured is stopped.

» Set the preset to electromagnetic pickup (EM Pickup) only when using the
electromagnetic pickup.

. _________________________________________________________________________________________________________________|

Connecting the Electromagnetic Pickup

» The DL750/DL750P allows power-generating electromagnetic pickup to be connected
directly. The DL750/DL750P does not support electromagnetic pickups that require
external power supply or those that require a terminator at the output.

» To connect electromagnetic pickups, use BNC cables. Use cables that are
appropriate for the electromagnetic pickups being used.

* When the input is set to electromagnetic pickup, determination is not made on
whether the input voltage level exceeds the specified input voltage range. Therefore,
the LEDs (see page 3-7) do not illuminate even when the input voltage level is over
range.

DL750/DL750P

Rotating object
to be measured BNC connector

o% i :

Power-generating
electromagnetic pickup 701280 (FREQ)

3-32 IM 701210-05E




3.14 Connecting the Earphone Microphone with a

PUSH Switch and Connecting the Speaker

The optional earphone microphone with a PUSH switch (701951) must be connected to

use the voice memo function (see section 7.9) and voice comment function (section
13.19). The recorded voice memo and voice comment can be played through an

external speaker by using an optional speaker cable (701952) that is sold separately.

Connecting the Earphone Microphone with a PUSH Switch (701951)
Insert the 2.5 plug of the earphone microphone with a PUSH switch to the VOICE IN/

OUT/SW terminal of the DL750/DL750P left side panel.

REC LEVEL knob

VOLUME knob

with a PUSH switch here.

Cord clip

Specifications of the Earphone Microphone with a PUSH Switch

Dynamic Inner Earphone

Input impedance: 32 Q
Frequency range: 100 to 20 kHz
Maximum input: 40 mW

Electric Condenser Microphone

Output impedance: 1.6 kQ

Frequency characteristics: 100 to 10 kHz

Directional characteristics: Omnidirectional

Code: 1.2 m, ¢2.5, with 4-pin plug
Weight: Approx. 16 g

Earphone Microphone Jack Input/Output
Jack: 4-pin jack

Adjusts the play volume of voice
memos and voice comments. Set to
the center position (clicks in place)
for an adequate play volume.

VOICE IN/OUT/SW terminal
Connect the earphone microphone

Adjusts the recording level of voice
memos and voice comments.

Set to the center position (clicks in
place) for an adequate recording level.

Microphone input:  Electric condenser microphone, input impedance of approx. 5 kQ

Earphone output: ~ Dynamic, impedance of 32 Q
Switch input: 10-kQ pull-up (3.3 V)

Note

guaranteed.

There is no protection circuit, because it is a dedicated input. Be sure to use the

dedicated earphone microphone by YOKOGAWA.

The specifications above apply to the optional earphone microphone with a PUSH switch
(701951) that is sold separately. Operation of other earphone microphones are not

IM 701210-05E
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3.14 Connecting the Earphone Microphone with a PUSH Switch and Connecting the Speaker

Handling Precautions of the Earphone Microphone with a PUSH Switch
» Do not place the earphone microphone in a humid environment. Do not spill water on
the earphone microphone. This may cause a malfunction.
» Do not place the earphone microphone under direct sunlight, near a heater, or in hot
or dusty environments.
» Do not apply strong shock. Do not pull on the cord.

Circuit Diagrams of the Input/Output Section of the Earphone Microphone with a PUSH

Switch
Microphone Input

10kQ2  Amplifier

T >

Microphone
1000 pF = 10 k@
T
Earphone Output
Amplifier
| 33 uF 33Q
+
| Z MW 2
Earphone speaker
32Q
47 3
Switch Input
+3.3V
LCX14 or
10 kQ equivalent
; 220 0
e ]S>
Switch E :
N
*p

<l_

¢ Plug polarity signal

il

432 1

Microphone input
Earphone output
GND

Switch input

A ON =

Note

» The circuit diagrams above apply to the optional earphone microphone with a PUSH
switch (701951) that is sold separately. Operation of other earphone microphones are
not guaranteed.

» There is no protection circuit, because it is a dedicated input. Be sure to use the
dedicated earphone microphone by YOKOGAWA.
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3.14 Connecting the Earphone Microphone with a PUSH Switch and Connecting the Speaker

Specifications of the Optional Speaker Cable (701952) (Sold Separately) and
Connection Procedure
Use the speaker cable (701952) only to connect the DL750/DL750P to a speaker. For
details on the connection of the speaker cable and the speaker, follow the instructions
that came with the speaker.

Approx. 1.5 m

— & To the DL750/DL750P

=] ]l I —
o O o
Wires are separated. ds_&—) RJ-12 connector

Modify them to suit your nee

Wire Color Pin No. Signal Name
Blue 5 GND
White 6 SPEAKER

& CAUTION

Do not short the speaker output signal or apply an external signal. Such act can
lead to malfunction or fire.

Note

» For a speaker, use a commercially sold speaker with an impedance of 8 Q.

» Depending on the speaker, a large sound may be produced even if the speaker volume of
the earphone microphone is set properly. When using a speaker for the first time, set the
speaker volume to the smallest setting. Some sound will be produced even if the volume
is set to the minimum setting. If the sound is still large even with the smallest volume
setting, turn the REC LEVEL knob on the left side panel at the time of recording to lower
the recording level.

Speaker Output Terminal (GO/NO-GO) Specifications
The terminal is shared with the GO/NO-GO I/O terminal of the DL750/DL750P side
panel.

Type
Modular jack (RJ-12). For the cable, use the optional speaker cable (701952) that is
sold separately.

Pin Arrangement

Pin No.  Signal Name

) 1 NC (no connection)
o= 2 START IN
CZ) — 3 GO OouT
Y EBE= 4 NOGO OUT
8 5 GND
6 SPEAKER
Connector on the
DL750/DL750P
Circuit Diagram
Amplifier
| 220 uF
4 6 Speaker with an
| impedance of 8 Q
(Commercially sold
5 product)
%7 Speaker cable (701952)
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Chapter 4 Common Operations

4.1 Operations and Functions of Keys and the Jog
Shuttle

This section describes the basic operations of the keys and jog shuttle on the DL750/
DL750P.

Basic Key Operations
Displaying the Setup Menu of Panel Keys

1. Press a key. The menu corresponding to the key appears.
2. Press the soft key corresponding to each item.

— e Sl
CH1  ©.500U/div

Normal

Setup menu

"y CH
Display
OFF PN A

var Lavie
OFF

.
[CAT 25007 T Maing 0K 55

IANANE ANWaNVA\ .
VAAvaRv nvanvay' SO

g 50,0007 10:1

=

Banduidth

Full
& UXZ?DM I C (@ or 3)
[© Offset D (E or ﬁ)

0.0% U

. Next

1/2

50, 000

l-25. onons 25, 000ms
Stopped 174 Edge CH3  f
(|- 2002/06,18 16:38:36) Auto 8.400U 2002.06/18 16:38:42

A: Press the corresponding soft key to switch the selection items.

B: Press the corresponding soft key to display the selection menu.
Press the soft key corresponding to the selection to confirm the selection.

C: Press the corresponding soft key to set the item under jog shuttle control.
Turn the jog shuttle to change the setting.

D: Press the corresponding soft key to set the item under jog shuttle control.
Turn the jog shuttle to set the value.
Press the arrow keys to move along the digits.
You can directly enter the value using the NUM KEY or USB keyboard.

Note

If the screen menu shows Next 1/2, you can press the soft key corresponding to Next 1/2 to show
the 2/2 menu. To show the 1/2 menu again, press the soft key corresponding to Next 2/2.

Displaying the Setup Menu Marked in Purple on the Panel

1. Press the SHIFT key. The indicator above SHIFT illuminates in green to
indicate the shifted state. Functions marked in purple on the panel become
active.

2. Press the key corresponding to the setup menu you wish to display.
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4.1 Operations and Functions of Keys and the Jog Shuttle

Operations on the Setup Dialog Box
1. Show the setup dialog box using basic key operations or other similar means.
2. Turn the jog shuttle to move the cursor to the desired item.
3. Press SELECT. The behavior that results when you press SELECT varies
depending on the item as described below. This manual refers to the above
operation as “jog shuttle + SELECT.”

1 0.2000rdiv = NS, msdti
Source
Delay Setup Trace
" Mode OFF CH1 E
7 ‘ ‘ ‘ ‘ ‘ ‘ Measure
s
Polarity ey 2 F
T Edge Count | T 1 G
Reference [Trace  Trig |
/\ /\ /\ Trace [ CHI |
" Polarity [ & € | |
Edge Count. | T \ Setup dialog box
Turn the jog shuttle to
move the cursor to the
item you wish to set.

Stopped 56 Edge CH3I [5)

(| 2002/05,15 11:49:43) Auto 0.367U 2002,05/15 11:51:38

When Mode is selected When Edge Count is selected
Delay Setup Delay Setup

Hode Hode OFF

Measure Measure

—I— Selection menu Potarity [F ]

Polarity

Edge Count Degree Edge Count [@
Reference — Reference ;l-_ Value entry box
Trace CH1 Trace CH1
Polarity  [TF € | Polarity [F & |
Edge Count [ 1 | Edge Count [ 1 |

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

F: Press SELECT to switch the selection items.

G: Press SELECT to display the value entry box. Turn the jog shuttle to set the value.
Press the arrow keys to move along the digits.
You can directly enter the value using the NUM KEY or USB keyboard.

Clearing the Menu and Setup Dialog Box Displays
1. Press ESC. The setup menu or setup box shown on top is cleared from the
screen.

Note

» In the operating procedures in this manual, the step for clearing the setup menu and setup
box is not indicated.

»  When the setup menu is cleared, the main information on the displayed channels is
shown. For details, see section 8.13.
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4.2 Entering Values and Strings

Entering Values
Entering Values Directly Using the Dedicated Knob

The dedicated knobs indicated below can be used to directly enter values by turning the
knob.

« V/DIV knob

« TIME/DIV knob

C VERTICAL P
Cent cH2 H3 cHd )

Ct
ST @ oz B oy B o
@ v |

(@ cHb cH7 cH8 )

o B ove
g6 0 O

cH9 cH10 ol cH12

LOGIC A 0GIC B EVENT
A Hl o o o

oo Jmzermcerosro)
DELAY

MANUAL TRIG ATV —O0 O

Entering Values Using the Jog Shuttle

After selecting the setup item using the soft key, use the jog shuttle to change the value.
The outer shuttle ring can be used step through the values in large increments. On
some items, the arrow keys below the jog shuttle can be used to move among the digits.

Resets the value to the initial value. Parameters that can l?e specified using the jog shuttle

100KS/s  10ms/dio
Normal

Jog shuttle

Decreases
the value.

,m
[* ] set to s

Increases

the value. Set to 90%

Arrow keys: Moves the current digit.

nnnnnnn

Shuttle ring 2002/05/13 16:15:18

Note

The items that can be changed using the jog shuttle are reset to their initial values when the
RESET key is pressed.
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4.2 Entering Values and Strings

Entering Strings

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

Operating the Keyboard

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

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

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

4.  Selecting ENT on the keyboard and pressing SELECT confirms the string and the
keyboard disappears. You can also press the ENT soft key to confirm the string and clear
the keyboard. At the same time, the confirmed string is temporarily stored. If you wish to
clear the entire string that you have entered, press RESET before confirming the string.

CAPS: Uppercase character

CHL  0.500U/div

200kS/s  Smsflin
Normal

nnnnnn

<<<<<<

Tnage

=

Moves the cursor upward.

...

(K1 A &1 3 1 1) d 51 61 (1 I N E B
[alBTCT

sssss

Moves the cursor downward.

cArs Switches between uppercase and lowercase
and a portion of the symbols.

nnnnnnn

]

Deletes the character before the entry position.

Switches the insert/overwrite mode.

nnnnnnnn

EERERE

Recalls the temporary stored string.

5
g
3

L f See “Operation to Temporarily Store
I Character Strings” and “Recall” described later.

Running 1156
| 2002/06,24 09:42:09)

Edge CHL  §
auto 0.0250

j
—

Confirms the displayed characters.

2002/06/24 09:42:10

Note

-—— CAPS: Lowercase character

When using the user-defined computation (option), a keyboard for setting the computation

appears. The

basic operation is the same, but see section 10.5 for details.

Operation of Temporarily Storing the Character Strings

The strings that

are previously confirmed are sequentially sent to the subsequent

memories. When the number of confirmed strings exceeds eight, the strings are deleted

in order starting

from the oldest string. Symbols ¢) o0 to ¢) 7 are used in the explanation

as a matter of convenience, but numbers 0 to 7 do not appear on the actual screen.

Symbol indicating the ~ ¢) 0 o1 D2 L 07
memory storing the string

When string “AA”
is confirmed first

Stores AA

When string “BB”
is confirmed next

Stores BB Moves and
stores AA

When string “CC”

is confirmed next

Stores CC  Moves and Moves and
stores BB stores AA

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

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

4-4
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4.2 Entering Values and Strings

Recalling Strings

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 in “Operating the Keyboard” on the previous
page. At this point, the confirmed string is temporarily stored.

Keys Other Than the Character Keys

DEL.: Deletes the character at the cursor.
INS: Switches the insert/overwrite mode. When in insert mode, the INSERT
indicator on the keyboard illuminates.

SPACE: Enters a space.
ENT: Confirms the displayed characters.
CAPS: Switches between uppercase and lowercase.

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

Note

Setup Item Number of Characters That Reference
Characters Can Be Used Section

Date/Time Specified number 0to 9 3.5

Waveform labels 1108 All characters (including spaces) 8.10

Unit of linear scaling 0to 4 All characters (including spaces) 5.11

File name 1to 16 AtoZ, %, _,(,) 13.7t0 13.11,
7.7

Comments for files 0to 160 All characters (including spaces) 13.7 to 13.10,
7.7

Comments for screen 0 to 20 All characters (including spaces) 13.11

images

Comments for printing 0 to 20 All characters (including spaces) 12.2

Message of annotation 0 to 80 All characters (including spaces) 9.4,12.2

Comments for PDF files 0 to 20 All characters (including spaces) 13.13

Title, author, and sub  0to 30 All characters (including spaces) 13.13,9.9

title of PDF files

Keyword of PDF files 0 to 90 All characters (including spaces) 13.13, 9.9

E-mail address 0to 40 ASCII characters (including spaces) 16.5

Comments for e-mail 0 to 30 All characters (including spaces) 16.5

User name, login name, 0to 15 ASCII characters (including spaces) 16.3, 16.6,

and password 16.7

» The multiple @ characters cannot be entered consecutively.
» File names are not case-sensitive. Uppercase and lowercase are distinguished in comments.
In addition, the following five file names cannot be used due to limitations of MS-DOS.
AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, LPT1 to LPT9

45
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4.2 Entering Values and Strings

Entering Values from the NUM KEY

When entering values for items with [& or [@ icon, press the NUM KEY to display an area
for directly entering values (black area). You can enter CH1 to CH16 keys of the
VERTICAL group to enter values. The gray value marked below and to the left of each
key can be entered.

When value entry using the NUM KEY is active, ;&5 is indicated at the upper left corner
of the screen.

C VERTICAL @
@ cil cH2 CH 3 cid )

DsPi B bz B DSP3 B DSR4

Example: To enter 1.5 mV,

(@ cHb ETD) press CH 9, CH 14, CH 6, CH 8, and CH 16.
b 055 | _Dses E o

(@ cH10 cHll CH12 )

Lec A B LGes [ EVENT
o

CH13 HLCH14 |H cH15 ﬂ cH16 »

| EnTER ]

To clear the area for entering values, to escape, press the NUM KEY or CH16 (ENTER)
again.
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4.3 USB Keyboard/USB Mouse

Entering Values from a USB Keyboard

You can connect a USB keyboard for entering file names, comments, and other
information. In addition, the functions of each key on the front panel of the DL750/
DL750P are assigned to the keys on the keyboard (see appendix 8). Thus, the keyboard
can be used to carry out operations that are the same as the key operations on the
DL750/DL750P.

USB PERIPHERAL Connector

To connect a USB keyboard to the DL750/DL750P, connect a USB cable to the USB
PERIPHERAL connector on the left side panel. There are two USB PERIPHERAL
connectors (ports).

Port1 —{; ()
1T >
2
3 @
4 w
—I||o
m
Port2 —[— %
I
m
T
g >
LET| ||
Pin No. Signal Name
1 VBUS: +5V
2 D-: —Data
3 D+: +Data
4 GND: Ground

Keyboards That Can Be Used

Keyboards that can be used depend on the type of USB Keyboard language that you
selected in section 17.3 (English or Japanese). The following keyboards conforming to
USB Human Interface Devices (HID) Class Ver1.1 can be used.

» When the USB Keyboard language is English: 104 keyboard and 89 keyboard

» When the USB Keyboard language is Japanese: 109 keyboard and 89 keyboard

Note

For USB keyboards that have been tested for compatibility, contact your nearest
YOKOGAWA dealer.

IM 701210-05E
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4.3 USB Keyboard/USB Mouse

Connection Procedure

When connecting a USB keyboard, directly connect the keyboard to the DL750/DL750P
using a USB cable as shown below. You can connect the USB cable regardless of the
power ON/OFF state of the DL750/DL750P (supports hot-plug). Connect the type A
connector of the USB cable to the DL750/DL750P; connect the type B connector to the
keyboard. When the power switch is ON, the keyboard is detected and enabled
approximately 6 s after it is connected.

J g — acoan:

USB keyboard
USB connection y DDII_-7755(?|/’

—

e (=25 ] &3
e =

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

» Do not connect USB devices other than USB keyboard, USB mouse, printer, and USB
storage device to the USB PERIPHERAL connector.

» Do not connect multiple keyboards.

» Holding down a key on the keyboard does not enter the character or value repetitively.

» Do not connect and disconnect multiple USB devices repetitively. To do so, allow at least
10 s between connection and disconnection.

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

Confirming the Keyboard That Is Connected

To confirm the keyboard that is connected to the DL750/DL750P, carry out the
procedure below.
1. Press MISC.
2. Press the USB soft key.
3.  Press the USB List soft key to display the USB Device List. Check the USB
keyboard that is connected.

100KS/s  10m5Ay
YVYFrr———g Normal
q
Eil ER L < FadnF Tok 5%
HISC . Uss
USB_Device List
System Config Device Address Product Nanme " USB List
Keyboard 2 Mitsuni USB Keyboard
Printer 3 USB Printer

USB Keyboard

PN ENG

Renote Cintl

8CSI 1D

i Network - r‘— ﬁ "

J U U ou

Next

=
&
=]

;

-5.0000
=50, 00ns 50, 00ns
Stopped 79 Edge CH1 £

|- 2002-05-13 16:13:20) Auto -5.000V 2002,05-13 17:06:31

Entering File Names, Comments, and Other ltems

When a keyboard is displayed on the screen, you can enter the file name, comment, and
other items using a USB keyboard. The character that is entered through each key of
the keyboard varies depending on the keyboard type. For details, see appendix 8.

4-8

IM 701210-05E



4.3 USB Keyboard/USB Mouse

Executing Functions Corresponding to the Front Panel Keys of the DL750/DL750P

The functions corresponding to the front panel keys of the DL750/DL750P are assigned
to the keys on the USB keyboard. By pressing the keys on the keyboard, you can
operate the DL750/DL750P in a similar fashion. The assignment of functions varies
depending on the keyboard type. For details, see appendix 8.

Entering Values Directly from a USB Keyboard

You can directly enter values from a USB keyboard for items with [€ or @ icon on the
DL750/DL750P menu.

IS/ Imsil
cH1  6.200Udiu =S Normal "
v, CHL
Display
OFF pN
I [ | \ | \ | \ \ TaTiable i
HL OFF Uara;;le
B gt | ™ s —— Black area
S [ ootpring | 0. g
e When you enter a value from

Probe

the USB keyboard, the entered

ANVA

= to:1 value appears in the black area.

Bandwidth

—25. 0004 Full

E U Zoom
X1

© Offset

0.050 U

5. 00t

Next
1.2

01

Stopped

PP
(], 2002,65/15 11:49:43) Auto

56 Edge CH3  F

=
0.362V 260Z/05-15 11:50:52

Press the soft key corresponding to the item, enter the value from the
USB keyboard, and press the Enter key. The entered value is applied.

When a Prefix Unit Is Displayed
For voltage (V) and time (s) items, you can also enter the prefix unit from the USB
keyboard.

Example

Entering “1” “0” “m” for “Offset” is equivalent to entering “10 mV,” and the screen
displays “0.01 V.” If you enter the prefix unit from a USB keyboard, you do not have
to press the “Enter” key.

Below are the prefix units that can be entered.

Input Key Prefix Unit
Kork 10° (kilo)

m 102 (milli)
Uoru 107® (micro)
Norn 10~ (nano)
Porp 107"2 (pico)

When Displayed in Exponential Notation
You can also enter the menu items displayed in exponential notation from the USB
keyboard.

Example
Entering “27, “.”, “3”, “E”, “1”, “Enter” for the menu item displaying “0.0000E+00”
causes the value to be displayed as “2.3000E+01”.

IM 701210-05E
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4.3 USB Keyboard/USB Mouse

Operations Using a USB Mouse

You can use a USB mouse to operate the DL750/DL750P as you would using the front
panel keys. In addition, you can point to a desired item on a menu and click the item.
This is analogous to pressing a soft key corresponding to a menu and pressing the
SELECT key.

USB PERIPHERAL Connector

The USB mouse is connected to the USB PERIPHERAL connector on the left side panel
of the DL750/DL750P. For details on the USB PERIPHERAL connector, see page 4-7.

USB Mouse That Can Be Used

A USB mouse (with a wheel) conforming to USB HID Class Ver.1.1. can be used.

Note

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

Connection Procedure

When connecting a USB mouse, directly connect the mouse to the USB PERIPHERIAL
connector using a USB cable as shown below. You can connect/disconnect the USB
mouse connector regardless of the power ON/OFF state of the DL750/DL750P (supports
hot-plug). When the power switch is ON, the mouse is detected and enabled
approximately 6 s after it is connected.

j r—

DL750/
DL750P

USB Mouse

Note

» Do not connect USB devices other than USB keyboard, USB mouse, and USB printer to
the USB PERIPHERAL connector.

» There are two USB PERIPHERAL connectors on the DL750/DL750P. However, do not
connect mouse devices to both connectors at the same time.

» Do not connect and disconnect multiple USB devices repetitively. To do so, allow at least
10 s between connection and disconnection.

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

Confirming the USB Mouse That Is Connected

The procedure for confirming the USB mouse that is connected to the DL750/DL750P is
the same as the procedure for confirming the USB keyboard. See page 4-8.

4-10
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4.3 USB Keyboard/USB Mouse

USB Mouse Operation

e Operations Similar to the Front Panel Keys on the DL750/DL750P (Top Menu)
Displaying the Top Menu
Right-click on the screen. The front panel keys on the DL750/DL750P are displayed
as the top menu.
Selecting Items on the Top Menu
Point to the item you wish to select and left-click the item. The setup menu
corresponding to the selected item is displayed on the right side of the screen. The
top menu is cleared from the screen.
Pointing to an item with a sub menu (items with a > mark displayed to the right)
displays the sub menu. As with the top menu, point to the item you wish to select and
left-click the item.

Top menu:
Right-click to display the top menu.
1 s 16MS/S  100Hsdiv
Normal -
3 Pointer
< Ha I

aca SIFPLE (Edge)
TRIGGER > | nooE P serece
DUAL CAPTURE SIMPLE k
ALL CH POSITION B
CHANNEL > | ACTION pinple Enhanced
DSP > | DELAY
LOGIC/EVENT >
DISPLAY
200M
X-¥
MEASURE Source
CURSOR o1
HATH
HISTORY Siope
SEARCH
60/ND-GO -—)p ¥
MISC
SETUP
AL @ Level
FILE

0.155 v
PRINT-MENU 35
IMAGE-MENU T T |
START,STOP Hysteresis
HANUAL TRIG
VOICE HEMO o= o
PRINT

Hold Off
IMAGE SAVE & 0
SNAPSHOT m
CLEAR TRACE 0'}“
WIDE SCREEN

500, 0us S00. 0us
Stopped 2358 Edge Ext  § The setup menu
|- 20062,06,06 10:59:32) Auto 2002/06,06 11:04:02
appears.
| Sub menu:

Items that have lower layers
are displayed as sub menus.

Note

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

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

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

* There is no WIDE SCREEN key on the front panel.

» Todisplay the PRINT menu or the IMAGE-SAVE menu, select PRINT-MENU or IMAGE-
MENU. To execute the PRINT or IMAGE SAVE operation, select PRINT or IMAGE
SAVE.
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4.3 USB Keyboard/USB Mouse

Clearing the Top Menu
Displaying the main setup information of each channel on the right side of the screen
after clearing the top menu
Left-click on an area outside the top menu. The top menu is cleared, and the main
setup information of the channel that is currently displayed is shown on the right side
of the screen.
e Expanding the Waveform Display Area after Clearing the Top Menu
Left-click WIDE SCREEN on the top menu. The top menu is cleared, and the
waveform display area is displayed expanded.

Displaying the main setup information Expanding the waveform display area
of each channel on the right side of after clearing the top menu

the screen after clearing the top menu

= e = Sl "

TR ol 0.500vds w5

CH2 S0, 0vsdiy
BC 10:1
BU Full

CHZ S0, 000-div
BC10:1
BU Full

CHY S0, 00VCdiv
bCo10en
B Full

CHS 10, 000V-diy
BU Full

HE 5. 000M-div

BU Full

25. 00 ns 25. 000ns

£
0.000V 2002,06,10(11:21:18 kY 2002/06,10 11:22:14

Main setup information of each channel

Displaying the Shortcut Dialog Box

As shown in the following figure, a shortcut menu is provided in addition to the setup
menu so that certain items can be executed even while a dialog box or a window is
open. The shortcut menu appears when you right-click on the screen while a dialog
box or a window is open. In this case, the top menu is not displayed.

Shortcut menu
Right-click when a dialog box or a window
is displayed to show the shortcut menu.

= torss e SETUP MeENU
Normal
3
I T Mainf10k >3
CLEAR MENU ‘ PATH
PRINT Mathi Setup | Hode
IMAGE SAVE
START/STOP Operation OFF |i Mathl OFF ﬁ

OFF

M
[ HathZ Setup
OFF

[ Math3 | |& FFT Points
OFF 1k
FFT Windouw
k K Hathd Hanning
OFF
[ MathS
OFF
[ Start Point
] Tathe -5.J00div
OFF @ End Point
5.300div
] Hath? ]
OFF Exec
[ Hathg
OFF
Next
172
|-s00. 0us 500. 0us
Stopped 2958 Edge Ext EX
(- 2002-06/06 10:59:32) Auto 2002/06.-06 11:04:44

Dialog box other than the setup menu
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4.3 USB Keyboard/USB Mouse

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

tomal o s—
‘ simiely Left-click within th_ls frame —{™ On menus with this mark,
ooy, L0 Show the selection menu. o left-click twice on the desired
Line Point to the item you wish to o item to confirm the setting.

select and left-click the item

to confirm the selection.

: Left-click within this frame e
# URE—— to switch the selected item Math
A ACCUnuUlate for each click. MathZ
Selection o Math3 Turning the mouse wheel when
items | v Matha this mark is present scrolls
pFE v Haths the menu item (displays the items

Next
172

("*j*g( that are not displayed).

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

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

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

Turn the mouse wheel downward to increase the value.

Turn the mouse wheel upward to decrease the value.

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

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

CURSOR
Tupe

Horizontal

Trace

CH1

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

IM 701210-05E
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4.3 USB Keyboard/USB Mouse

e Selecting Toggle Box Items on the Dialog Box

Ttem Setup
g :ﬂi z gc:"i:ﬂk_%— Left-click the item you wish to select.
@) High i (@ Low (sl
@ Avg @y @ hid Fa
[© Bns £ (@ Sdev Ay
(@ +0vrShoot 7% (@ -DurShoot 3p3
@ Rise Fan @ Fall A
@ Freq ity @ Period Epty
@ Width  fv¢ @ -Width O
@ Duty f=n) (T Pulse ]
@ Burstl nan @ Burst2 fang
@ AvgFreq  Enf (@ AvgPeriod Hpk
© ItiTY &A (3 I2TY &b
@ Intixy  |@ @ Int2xy |
Note

Left-click the item you wish to select. The item is selected. Click the selected item

again to deselect it.

To close the dialog box, point to an area outside the dialog box and left-click.

When closing an error dialog box, also point to an area outside the error dialog box and left-

click.

* Selecting a File, Directory, or Medium Drive on the File List Window
Left-click a file, directory, or medium drive name to select it.

If a scroll bar is shown on the file list window, you can turn the mouse wheel to

scroll the file list.

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

The selection is cancelled, and the file list window closes.

File List

Path = HD-0

Space 7540899840 bute [ FileObjects: 4
File Mame Size Dat Attr

=

[HD-0 1 B
[PC Card 1 .
[NetWork 1
<000 > 2002,/05/29 10:34 R/
<001 > 2002,/05/16 17:12 R/
10-000: :38 RsU
16-0660 .BHP N 60062 2002-06-01 13:37 RAJ

Move the pointer to the file, directory, or storage medium drive

you wish to select and left-click.

=

— Scroll bar
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4.3 USB Keyboard/USB Mouse

Setting V/DIV and TIME/DIV

Setting V/DIV

When the waveform of a channel measuring a voltage is displayed, point near the V/
DIV value displayed at the upper left corner of the screen. At this point, the pointer
changes to ‘. Turning the mouse wheel upward increases the V/div value; turning it
downward decreases the V/DIV value.

Setting TIME/DIV

Point near the TIME/DIV value displayed at the upper right corner of the screen. At
this point, the pointer changes to “z. Turning the mouse wheel upward increases the
TIME/DIV value; turning it downward decreases the TIME/DIV value.

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

=" s
CH1  ©.580V/div Normal
k|

AT 71000 T Tain 10K 3%

Ty CHL
Display

OFF pN

‘ Variable
E : : OFF

© Position
0.70div
Coupling

nc

Probe
2. 3000
CHZ 25. 000V 10:1

Banduidth

L R S L . AN A S . Full

: @ U Zoom

X1

b : : B Offset
s R AR ¥ L R . I L X 0.020 U

Next
12

2s. 000

[-10. 000me. : :
Stopped 93 Edge CH1 £ =
Auto -5.000V 200205731 11:44:37

10. 0000
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4.4 Initializing Settings

Procedure

s B e
G o 6 o 0

Cong | anto] ontt | oniz)

H W06k B wacs EVENT [

@ o

omED

ACTION o o~ DEL

MANUAL TRIG LAY

<+ comp L

H®) |0 ©

A

<For a description of this function, refer to page 2-61.>

Executing Initialization

1. Press SETUP.
2. Press the Initialize soft key. The settings are initialized.

Canceling Initialization

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

s copksss S
CH1  0.500V-div Normal

B

AUTO_SETUP

T Z.500 T T 10k 2
AUED Setup
Center

ANAN ANWANA\[St=

\/\/\/\/\/',ﬁ

—2.5004 Auto Setup
I”"""
Initialize . .
Execute initialization

Initialize

e

-s0. 000y

|-25. 000ns

Stopped 174 Edge CH3 Ex
(|- 2002,06-18 16:38:36) Auto 0.400V

25, 000ns|

2002/06-18 16:49:13

Note

Undo Cancel initialization

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

Explanation

The values specified using the keys can be reset to the factory default values. This is
useful when you wish to clear previous settings or start the measurement from scratch.

Initialization

Initialization refers to the act of resetting the settings to factory default.
For a list of the factory default settings, see appendix 7, “List of Initial Values.”

Settings That Cannot Be Initialized

» Date and time settings

» Settings related to communications and Ethernet interface
« SCSI ID number setting

* Menu/message language setting

» USB keyboard language setting

» Setting the time difference from GMT

» Setting the motor rotation of the internal hard disk

Canceling Initialization

If you initialize the settings by mistake, you can press the Undo soft key to set the
DL750/DL750P back to the settings that existed before the initialization.

Initializing All the Settings

Turning ON the power switch while holding down RESET initializes settings related to
communications and Ethernet interface and SCSI ID settings also. If you initialize the
DL750/DL750P in this fashion, the settings cannot be set back to their original condition.

IM 701210-05E
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I 4.5 Performing Auto Setup

Procedure

2.
3.
4

o

<For a description of this function, refer to page 2-62.>

Executing Auto Setup
1.

Apply the signal to be measured.

Press SETUP.

Press the Auto Setup Center soft key to select 0 V or Offset.

Press the Trace soft key. The channel selection menu appears. The menu
does not appear for channels without modules.

Turn the jog shuttle to select the target channel.

Press the Auto Setup soft key. Auto setup is executed.

When auto setup is executed, waveform acquisition starts automatically.

Canceling Auto Setup
7.

Press the Auto Setup Undo soft key. The settings are set back to the original
condition.

G 1 R A
.

nnnnnnnn

Edge CH3  +
(- 2002/06,18 16:51:43) Auto 0.450V 2002,66/18 16:51:42
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4.5 Performing Auto Setup

Explanation

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

Center Position after Auto Setup

oV: Sets the center to 0 V. This is useful when you wish to view the relative
relationship between the ground level and the waveform.

Offset: Sets the center to the offset value. This is useful when you wish to view the
shape of the waveform by maximizing the amplitude.

Target Channel

Auto setup is performed on all channels or on the specified channel.

Applicable Modules

701250 (HS10M12), 701251 (HS1M16), 701255 (NONISO_10M12), 701260 (HV (with
RMS)), 701261 (UNIVERSAL), 701262 (UNIVERSAL (AAF)), and 701275 (ACCL/VOLT)

Canceling Auto Setup

Pressing the Undo soft key sets the DL750/DL750P back to the conditions that existed
immediately before auto setup. However, when you turn OFF the power switch, the
settings that existed immediately before auto setup are cleared. Therefore, the “Undo”
operation is not possible in this case. The settings that existed immediately before auto
setup are cleared if you execute initialization after auto setup.

Applicable Waveforms for Auto Setup

Frequency: Approx. 50 Hz to 1 MHz

Absolute value of the input voltage: ~ Maximum value is between approximately 20 mV
(1:1) and ((maximum range)x10)

Type: Repetitive waveform (that is not complex)
When the input coupling is set to DC

Note

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

IM 701210-05E
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4.5 Performing Auto Setup

Setup Data after Executing Auto Setup

Waveform acquisition/display conditions

START/STOP
Acquisition mode
Number of acquisitions
Record length

Time base
Accumulate mode
Zoom target

START

Normal

Infinite

10k

Int

OFF

Channels that are turned ON

Vertical-axis settings
V/div

Offset voltage

Coupling
Bandwidth limit
Display ON/OFF

Position
Variable mode
V Zoom
Scaling

Value that causes the absolute value of the input waveform
to be 1.6 to 4.5 divisions

0 V or the center value between the maximum and
minimum values of the input signal

DC

FULL

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

0 division

OFF

x1

OFF

Horizontal-axis settings
T/div

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

Trigger settings
Trigger mode

Trigger type
Trigger source

Trigger level/slope

Auto

Simple

Channel whose waveform amplitude is greater than or
equal to 1 division with the longest period

Center level between the maximum and minimum values/

rising
Trigger coupling DC
Hysteresis A (high sensitivity)
Hold off time 0.0ns
Trigger position 50.0%
Trigger delay 0.0 us
Computation settings
Math OFF
Other settings
Realtime output OFF
Dual Capture OFF
Accumulation
LOGIC A and LOGIC B display OFF
EVENT display OFF

Iltems other than those listed above are not applicable for auto setup.

Note

If none of the input waveforms are detected on the target module, the waveform acquisition is

not started.
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4.6 Performing Calibration

Procedure

GONO-GO - = -

C—— s — )

G s W

Cors L o6 T a7 |

N -a
g 56 il

D,
o m:l
[ ci12)

Explanation

Calibrate the DL750/DL750P when observing voltages.

Executing Calibration

1. Press SHIFT+SETUP.
2. Press the Calibration soft key to execute calibration.

Perform Auto Calibration
3.  Press the AutoCal soft key to select ON.

—_— Insss el

CH1  0.200V/div Normal

[EAT T.000W << Toanf 10K 3>
Calibration

| Cal Exec

il | \ | \ | \ | | | "

-1 000w
AT . 007

A\

25, 000y

/N

Auto Cal

OFF N

bs.0m o0,
Stopped 5246 Edge CH3 £
(.|, 2002-05,/14 16:50:03) Auto 0.367V

2002,05/14 16:51:56

Calibration

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

» Ground level offset

» A/D converter gain

Precautions to Be Taken When Perform Calibration

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

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

Note

The calibration described above is performed automatically when power is turned ON or
when the Cal Exec soft key in the Calibration menu is pressed.

Auto Calibration

If AutoCal is set to ON, auto calibration is performed the first time the time axis setting
(T/div) is changed or the first time measurement is started after the time shown below
passes.

After turning ON the power

* 3 minutes pass

* 10 minutes pass

» every 30 minutes from here on after

IM 701210-05E
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4.7 Using the Help Function

Procedure

Explanation

IH

comp I1

® &= n O == @

SNAPSHOT CLEAR TRACE A—

r

Displaying the Help Window
1. Press HELP.
2. Press the key or soft key that you wish to review.

Clearing the Help Window
3.  Press HELP again.

Displaying the Help Window

When you press HELP, a help window containing information about the soft key menu or
jog shuttle menu that was displayed immediately before HELP was pressed appears. A
help window does not open on some keys.

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

Clearing the Help Window

If you press HELP again while a help window is displayed, the help window closes.
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Chapter 5

Horizontal and Vertical Axes

5.1

Procedure

or1 @ 05z @055 B 0ot

o5 B 06
] o o ] o

(oo [ onto | ontt ]

ToeT B T B e
a B8 a B a

B
2 la
N

omED »

o o~

MANUAL TRIG ATV DELAY

O =+ comptl
Explanation

Turning Channels ON/OFF

Press a key from CH1 to CH16 keys to select the desired channel.

To select a logic waveform, press SHIFT+CH9 (LOGIC A) or SHIFT+CH10
(LOGIC B).

To select an event waveform, press SHIFT+CH11 (EVENT).

To select a DSP channel (optional), press SHIFT + CH1 (DSP1) through SHIFT
+ CH6 (DSPS6).

Press the Display soft key to select ON or OFF. You can also turn ON/OFF the
channel by pressing CH1 to CH16 twice.

200kS/s

S5t
= ————— Normal

CH1  ©.580V/div

-
7T Maing 10k 3%

ANVA
VARV

"\, CHT
Display
OFF pN
Variable
OFF

|VANAN
VARV

@ Position
0.70d i
Coupling

nc

Probe

10:1
Banduidth

Full

[ U Zoom

X1
X = Offset
0.00 v

. Next
12

Stopped Edge CHL  f

(| Z00Z,06,/21 14:32:06) Auto 0.625U 2002,06/21 14:33:06

Input waveforms of CH1 to CH16, LOGIC A, and LOGIC B, DSP1 to DSP6 (optional),
and event waveforms can be displayed simultaneously.
For channels (CH1 to CH6) that are turned ON, the LED above the key illuminates.

Note

The screen can be split into up to eight display areas using the DISPLAY menu (section
8.1). Scale values (section 8.9) and waveform labels (section 8.10) can also be displayed.
If waveforms are loaded from the history memory or from a storage medium such as a
floppy disk, Zip disk, or PC card, the input waveform cannot be displayed. To compare
waveforms, use the snapshot function.

Channels that do not have input modules installed cannot be turned ON.

A waveform icon is displayed to the left of the title of the CH1 to CH16, DSP1 to DSP6,
LOGIC A/B, and EVENT setup menus. The icon color is set to the color of each waveform
(see section 17.4). The icon shape varies depending on the displayed setup menu as
follows:

CH1 to CH16 DSP1to DSP6 LOGIC A/B EVENT
B Sspiay sty it
OFF pN pFF ON PFF ON OFF pN

Waveform icon Setup menu title

IM 701210-05E

5-1

SOXY |BJI/\ pUe [BJUOZIIOH



5.2 Setting T/div

<For a description of this function, refer to page 2-3.>

Procedure
= 1. Turnthe TIME/DIV knob to set the T/div value.
Dl Note
7 + If the TIME/DIV knob is turned while the waveform acquisition is stopped, the new T/div

‘H‘ value is displayed within the parentheses at the upper right corner of the screen. The new
Georlomm) T/div value becomes valid the next time acquisition is started.

o AN » For details on the relationship between T/div and the sample rate, see appendix 1,

~ =/ “Relationship between the Time Axis Setting, Sample Rate and Record Length.”

+ For a description of the T/div setting of the sub waveform of the dual capture function, see

_zm_b section 7.6.

TN ETH TN T

AT

( cv9 m cH 11 cHl2 )
ToGc 4 [ o 6 B2 ]
= = = =

O <+ compll
FILE @ N
Explanation

Set the time per division on the screen grid.

Selectable T/div Range
500 ns/div to 3 day/div

Maximum Sample Rate
The maximum sample rate varies depending on the input module as follows.

Input Module Maximum Sample Rate
701250 (HS10M12) 10 MS/s (5 MS/s)
701251 (HS1M16) 1MS/s

701255 (NONISO_10M12) 10 MS/s (5 MS/s)

701260
701261

HV (with RMS))
UNIVERSAL)

P

701262 (UNIVERSAL (AAF))

100 kS/s

100 kS/s (when measuring voltage), 500 Hz (data update
rate when measuring temperature)

100 kS/s (when measuring voltage), 500 Hz (data update
rate when measuring temperature)

701265 (TEMP/HPV) 500 Hz (data update rate)
701270 (STRAIN_NDIS) 100 kS/s
701271 (STRAIN_DSUB) 100 kS/s
701275 (ACCL/VOLT) 100 kS/s

701280 (FREQ) 25 kHz (data update rate)
Values inside the parentheses are those when the DSP channel (optional) is ON.

Note

The maximum sample rate of a DSP channel (optional) is 100 kS/s.

T/div and Roll Mode

The display switches to roll mode if T/div is set to 100 ms/div to 3 day/div under the
following conditions.
» Acquisition mode is set to a mode other than averaging.
« The trigger mode is set to auto, auto level, single, or log.
» The time base is set to the internal clock signal.
5-2 IM 701210-05E




5.3 Setting V/div

Procedure

= @O

—

acon -0 O

<+ comp Sl

0o O

CA—

Explanation

<For a description of this function, refer to page 2-3.>

1. Press a key from CH1 to CH16 keys to select the desired channel.
2. Turn the V/DIV knob to set the V/div value.

V/div Setting (When Variable Is OFF)

The V/div (vertical sensitivity) setting is used to adjust the displayed amplitude of the
waveform for easy viewing. Set the voltage per division on the screen grid. V/div is set
using 1-2-5 steps (1 V/div -> 2 V/div -> 5 V/div). When Variable is set to OFF, the
Position, V Zoom, and Offset settings are valid.

Note

» The displayed waveforms do not change, if you turn the V/DIV knob while the waveform
acquisition is stopped. The new V/div value becomes valid the next time the waveform
acquisition is started.

+ Rotating the V/DIV knob while acquisition is stopped has no affect on cursor measurement
and automated measurement of waveform parameters. The displayed values are for the
V/div setting that existed when the measurement was made.

¢ Selectable Range of V/div
The selectable range varies depending on the input module as follows.

Input Module Selectable Range
701250 (HS10M12) 5 mV/div to 20 V/div
701251 (HS1M16) 1 mV/div to 20 V/div
701255 (NONISO_10M12) 5 mV/div to 20 V/div
701260 (HV (with RMS)) 20 mV/div to 200 V/div
701265 (TEMP/HPV) 0.1 mV/div to 10 V/div
701275 (ACCL/VOLT) 5 mV/div to 10 V/div

The above values are given for a probe attenuation of 1:1. They will be 10 times the value
shown when the probe attenuation is 10:1, 100 times the value shown when the probe
attenuation is 100:1, and 1000 times the value shown when the probe attenuation is 1000:1.

IM 701210-05E
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5.3 Setting V/div

e V/div Display
If the V/DIV knob is turned while the waveform acquisition is stopped, the top row
displays the V/div corresponding to the displayed waveform and the bottom row
displays the new V/div. The new V/div value becomes valid the next time waveform
acquisition is started.

Top row: V/div corresponding to the displayed waveform
Bottom row: Changed V/div*

20.0Ud v — 200kS/s  Smsfie
CH1  (16.00V/div Normal
i

T Mainf 10k 72

iy Ol
Tisplay

OFF pN

(- Variable

. OFF

@ Position
0.30div
Coupling

nc

Probe

100:1

Banduidth

la Full

@ U Zoom
x 1

4 [  Offset
i s.0v

Next
12

Stopped 304 Edge CHL £
- 2002/06,20 10:09:57) Auto 0.3V 2002/06/20 10:10:07

* If the V/div corresponding to the displayed waveform and the
changed V/div are the same, only the bottom row is displayed.

V/div Setting (When Variable Is ON)

Changing of the V/div signifies a change in the measurement range. When Variable is
set to ON, the Upper and Lower settings become valid.

Note

If you turn the jog shuttle while acquisition is stopped and change the Upper and Lower
values, the displayed waveforms also change.

e V/div Display
If the V/DIV knob is turned while the waveform acquisition is stopped, the top row
displays the V/div corresponding to the displayed waveform and the bottom row
displays the measurement range.

Top row: V/div corresponding to the displayed waveform
Bottom row: Measurement range

50.00div = 2pkS e AN
CH1  20.0V/div Normal
f

T Mainf 10k 72

¥ Chl
Tisplay

OFF pN

Variable

o

ON
Coupling

nc

Probe

106:1
Bandwidth

Full

Running 144 Edge CH1 £
(|- 2002/06-20 10:09:36) Auto 0.3V 2002/06,20 10:69:37
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5.4 Setting the Vertical Position of Waveforms

<For a description of this function, refer to page 2-6.>
Procedure

1. Press a key from CH1 to CH16 keys to select the desired channel. Proceed to
step 2.
To select a logic waveform, press SHIFT+CH9 (LOGIC A) or SHIFT+CH10
(LOGIC B). Proceed to step 4.
To select an event waveform, press SHIFT+CH11 (EVENT). Proceed to step 4.
To select a DSP channel (optional), press SHIFT + CH1 (DSP1) through SHIFT
+ CH6 (DSPS6).

2. Press the Variable/Position soft key. The Variable selection menu appears.

3.  Press the OFF soft key. Check that Position is selected ([@).

(ETH IETH IETA T 4. Turn the jog shuttle to set the vertical position.

i Bl e B -

o B 1000 T g 7, O Ty CHL T AL
=2 =2 Display Tisplay Tisplay
OFF pN OFF pN OFF pH
Uariable ’ Uariable

OFF OFF OFF
@ Position @ Position
0.80div 0.30div
St Coupling

ON
oc oc
Probe Probe Probe
10:1 10:1 I 10:1
<+ compJl

® Bandwidth Bandwidth Bandwidth

—A— Full Full Full
™ U Zoom F) U Zoom i U Zoom

x 1 X 1 x 1
© 0ffset @ Offset © Offset
0.0%0 U 0.000 U 0.0 U

Next Next Next

172 1.2 1z

Explanation

SOXY |BJI/\ pUe [BJUOZIIOH

Range of Movement

The vertical position can be moved within a range of + 5 divisions from the center of the
waveform display frame.

Resolution
0.01 division

IM 701210-05E 5-5



5.4 Setting the Vertical Position of Waveforms

Confirming the Vertical Position

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

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

Ground level H@/\ /N /N

mark
Vertical position —> C

mark \ / \ /

Note

Data that exceeds of the effective display range (see section 2.2) from changing the vertical
position, offset voltage, or upper and lower limits (when Variable is ON) is handled as
overflow data. Overflow data appears chopped as shown in the figure below.

2%
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5.5 Setting the Input Coupling

Procedure

Dsri @ sz B 0sPs 3@ 0sP4 \

[]

s B o
0 o B el

Tooe 7 B o0
a a

11
EVENT

omeD
MANUAL TRIG ~ ACTON  —O DO  DELAY
<+ comell

OO

A

<For a description of this function, refer to page 2-8.>

Press a key from CH1 to CH16 keys to select the desired channel.

Press the Coupling soft key. The coupling selection menu appears.
Press the soft key corresponding to the desired coupling.

When observing temperature using the 701265 (TEMP/HPV), select TC.
For the setup procedure of temperature measurements, see section 5.16.

Input module: Input module:
701250(HS10M12)/701251(HS1M16)/  701261(UNIVERSAL)/
701255(NONISO_10M12) 701262(UNIVERSAL(AAF))/

LAV 7 oL TH?
Display DispTay Tisplay
OFF PN OFF PN oFF PR
Uariable Variable
OFF Ac OFF ac
@ Position ] PUE‘IQ]\]I’I
Coupling Coupling
oC
nc nc 4,
TC
10:1 -) -—)
Bandwidth Bandwidth
GND
Full Full
@ U Zoom & U Zoom
x 1 x1
[ Offset @ Offset
0.0500 U 6.050 U
Next Next
1/Z 12

AC is not available on the 701265.

When observing rms values using the 701260 (HV (with RMS)), select AC-RMS
or DC-RMS.

For the setup procedure of rms measurements, see section 5.15.

Select ACCL when measuring acceleration on the 701275 (ACCL/VOLT). For
the setup procedure of acceleration measurements, see section 5.18.

Input module:
701260(HV(with RMS))

[Ny CHlS | iy OIS
Display Display
OFF N OFF i)
Variable ]
OFF AC

f@ Position

Coupling
nc
nc

GND
1:1 -

Banduidth

AC-RMS
Full

© U Zoom
X1 TC-RHS
w Offset
0.0%0 U

12

Next Next
172
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5.8 Setting the Input Coupling

Explanation
Selecting the Input Coupling

Select how the input signal is coupled to the vertical control circuit from the following:

AC: Acquires only the AC component of the input signal.

DC: Acquires and displays all the components (DC and AC) of the input signal.
Selectable only when observing voltage.

GND: Checks the ground level.

TC: Select this type when observing temperature.

AC-RMS: Converts and displays only the AC component of the input signal.

DC-RMS: Converts and displays both DC and AC components of the input signal.

ACCL:  Select this type when measuring acceleration.

Input Coupling and Frequency Characteristics

The frequency characteristics when AC and DC are selected are shown below.
Note that low-frequency signals and signal components are not acquired if AC is
selected as indicated in the figure below.

When “AC” is selected When “DC” is selected

Attenuation Attenuation

0dB
-3dB

0dB
________________ -3dB

T Input frequency -3 dB point! Input frequency —3 dB point'
The lower frequency -3 dB point when using AC coupling*

1. The value varies for each input module. For details, see chapter 19.12, “Module Specifications.”
Notes for the 701261, 701262, 701265, 701275, and 701280

 If the input coupling is changed from TC to DC or DC to TC while the waveform
acquisition is stopped on the 701261 (UNIVERSAL), 701262 (UNIVERSAL (AAF)), or
701265 (TEMP/HPV), the waveforms are no longer drawn. If you set the input
coupling to the original setting, the waveforms are redrawn.

« If the input coupling is changed from ACCL to some other setting or some other
setting to ACCL while the waveform acquisition is stopped on the 701275 (ACCL/
VOLT), the waveforms are no longer drawn. If you set the input coupling to the
original setting, the waveforms are redrawn.

» If you change the contents of the function of the FV setting while the waveform
acquisition is stopped on the 701280 (FREQ), the waveforms are no longer drawn. If
you set the contents of the function to the setting that was present during
measurement, the waveforms are redrawn.

A CAUTION

« If the input coupling is AC and the frequency of the input signal is less than 1
Hz, the DL750/DL750P does not attenuate the signal at the input terminal to 1/
10, even if a probe with 10:1 attenuation and input resistance of 10 MQ is used.
Make sure not to input a voltage that has a signal component less than 1 Hz that
exceeds the maximum input voltage of each module.

» Do not apply a voltage exceeding the maximum input voltage or maximum
allowable common mode voltage of the input modules. This may cause damage
to the input section.
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5.6 Setting the Probe Type

<For a description of this function, refer to page 2-9.>

Procedure
1. Press a key from CH1 to CH16 keys to select the desired channel.
2. Press the Probe soft key. The probe selection menu appears.
3.  Press the soft key corresponding to the desired type (attenuation).
D00kS/s  Z2nsftiv
oL 0.500Udiu = B Normal
|
_— : T -
Display : : : 7
OFF pN .
Variable
OFF : : . 16:1
1.80div
Ci Ti
DT @ b2 @ s BR nsP oupling 100:1
Cons | o6 | o7 || cus ) e
g o5 el o Probe : : H
Cors oo ot [ ariz) ‘ o ‘ - 1000:1
0 oCrE ST E SE ) e e,
uuuuuuuuuuu H H H 16A:1U
Full (700937)
o : : :
x1 H H H 100A:1V
&) Offset E H H H (761930)
0.070 U B B :
— oM ML NN MO T e
1.2 : : : 1z
S:t?l}l[:;”ds 93 Edge CH1 E) e
Auto -5.000V 2002-05-31 11:41:47

Explanation
Select the appropriate probe type for each channel from the following:
1:1,10:1, 100:1, 1000:1, 10 A:1 V, and 100 A:1 V
1:1 to 1000:1 represent the probe attenuation for voltage probes.
10 A:1 V and 100 A:1 V represent the output voltage rate of current probes.

Note

If the probe type is not set correctly, the voltage and scale values of the input signals will not
be displayed correctly. For example, if you set the attenuation to 1:1 when using a 10:1
probe, the displayed value for the waveform amplitude will be 1/10 the true value.
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5.7 Setting the Bandwidth

<For a description of this function, refer to page 2-9.>
Procedure

1. Press a key from CH1 to CH16 keys to select the desired channel.

2. Press the Bandwidth soft key. The bandwidth selection menu appears.

3.  Press the soft key corresponding to the desired bandwidth. (The possible
choices vary depending on the module.)

4.  As necessary, repeat steps 1 to 3.

701250(HS10M12)/ 701265(TEMP/HPV)
701255(NONISO_10M12) 701261(UNIVERSAL)"/
VERTEAL 701262(UNIVERSAL(AAF))"
CH1 CH1 CH3 CHS
;}gpﬁ %W Dispiag Tisplay
Cons o6 [ a7 [ w8 ) OFF DN OFF PN OFF N OFF PR *1  When measuring
B prE B, @, variable Variable Variable variable voltage
( ) OFF OFF OFF OFF
= ) = = 1.80div 1.80div fl.00div 0.%0div
? Coupling
560Hz 400HZ ZHz
nc
Probe
SKH: 4KH; 8H:
\ 10:1 » - - “
omeD - Banduidth
56KHZ 40KHZ 36HzZ
MANUAL TRIG ~ ACTON =0 O DEAY Fr v Loom
x1 500KHZ Full Full
O <+ comell G g‘:‘%‘;tu | |
= @ Next Full Next ) Next )
1.z | 1/Z 1.2

701260 701270(STRAIN_NDIS)/  701275(ACCL/VOLT)
(HV(with RMS))  701271(STRAIN_DSUB)  701261(UNIVERSAL)'?/
701262(UNIVERSAL(AAF))'2

T\ CHIS [M1iE] T, onig
Display Display Display * .
2 When measuring
OFF pr OFF N OFF PN
_ _ temperature
Variable Range Unit Variable
OFF usTR OFF
E Position o Range B Position
Pt L oV oY A Tad i
100Hz. 16Hz 40HZ
1KHz 106HZ 400Hz
10KHz 1KHZ 4kHz
Full | Full | Auto
Next Next Full
172 12

Auto is not available on the701261.

Note

The bandwidth is set for each channel. Set the bandwidth for all necessary channels.
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5.7 Setting the Bandwidth

Explanation

Selecting the Bandwidth Limit

High frequency components can be eliminated from the input signal. The bandwidth
varies depending on the input module as follows. For the bandwidth limit of the 701280
(FREQ), see page 5-51.

Input Module Bandwidth

701250 (HS10M12)
701255 (NONISO_10M12)

500 Hz, 5 kHz, 50 kHz, 500 kHz, and Full

701251 (HS1M16) 400 Hz, 4 kHz, 40 kHz, and Full

701260 (HV (with RMS)) 100 Hz, 1 kHz, 10 kHz, Full

701261 (UNIVERSAL)*" 2 Hz, 8 Hz, 30 Hz, and Full
701262 (UNIVERSAL (AAF))*!
701265 (TEMP/HPV)

701270 (STRAIN_NDIS)/
701271 (STRAIN_DSUB)

10 Hz, 100 Hz, 1 kHz, Full

701261 (UNIVERSAL)*2
701262 (UNIVERSAL (AAF))*2
701275 (ACCL/VOLT)

40 Hz, 400 Hz, 4 kHz, Auto, Full

_~—|—_~— |~ _ |~ |~ |~

*1 When measuring temperature
*2 When measuring voltage. Auto is not available on the 701261.

For example, frequency bandwidths of 400 Hz, 4 kHz, and 40 kHz are available on the
701251 (HS1M16). The frequency characteristics when bandwidth is limited are shown
below. When Full is selected, the maximum bandwidth of the input module is used.

-3dB

» 2 »
S ¢

Approx. 400 Hz  Approx. 4 kHz  Approx. 40 kHz FULL

Bandwidth Limit on the 701262 (UNIVERSAL (AAF)) and 701275 (ACCL/VOLT)

If you set the bandwidth limit on the 701262 (UNIVERSAL (AAF)) when measuring
voltage or the 701275 (ACCL/VOLT) to Auto, the anti-aliasing filter and low-pass filter
settings are set to values shown below according to the sample rate.

Sample Rate Anti-aliasing Filter Low-pass filter
200 kS/s or greater 40 kHz OFF
100 kS/s 40 kHz OFF
50 kS/s 20 kHz OFF
20 kS/s 8 kHz OFF
10 kS/s 4 kHz 4 kHz
5 kS/s 2 kHz 4 kHz
2 kS/s 800 Hz 4 kHz
1 kS/s 400 Hz 400 Hz
500 S/s 200 Hz 400 Hz
200 S/s 80 Hz 400 Hz
100 S/s 40 Hz 40 Hz
50 S/s 20 Hz 40 Hz
5 S/s to 20S/s 20 Hz 40 Hz
2 S/s or less 20 Hz 40 Hz
Ext sample 40 kHz OFF

For example, for sample rates between 100 kS/s to 50 kS/s, the cutoff frequency of the
anti-aliasing filter is set to 40% of the sample rate.

IM 701210-05E
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5.8 Zooming Vertically by Setting the Zoom Rate

Procedure

wes B _oe
ﬂ:l |:| E|:| o

J/

Toeen B e § e
a a B8 a B8 a o a

TPt @ 0Pz B oo 0 N\

\

<For a description of this function, refer to page 2-7.>

Press a key from CH1 to CH16 keys to select the desired channel.

To select a logic waveform, press SHIFT+CH9 (LOGIC A) or SHIFT+CH10
(LOGIC B).

To select an event waveform, press SHIFT+CH11 (EVENT).

To select a DSP channel (optional), press SHIFT + CH1 (DSP1) through SHIFT
+ CH6 (DSPS6).

Press the Variable soft key to select OFF.

Press the V Zoom/Offset soft key (the V Zoom soft key for logic input) to set
the jog shuttle control to V Zoom.

Turn the jog shuttle to set the zoom rate.

<+ comell
H_ A;I
= Sy e
CH1  ©.500V/div Normal
q
T\ CHL 7\ CHL ) CHL
Display Display Display
OFF pN OFF PN X OFF pN
Variable o Uariable
OFF OFF = OFF
@ Position @ Position
1.80div . ) . o o oo . FETRTRTRTY AN . 9.Fodiv
Luupriny H H Coupling
ON
nc nc
Probe Probe Probe
-—) - 23000
10:1 10:1 B Z5 000 10:1
Bandwidth Banduidth Bandwidth
Full Full Full
3 U Zoom ™ U Zoom @ YV Zoon
X1 X1 X 1
= Offset & Offset 3 [© Offset
9.5 U 0.070 U 0.0%0 U
Next Next M Next
172 1z 12
~zs. 000 :
|-10. 000ms 10. 000nz,
Stopped 93 Edge CH1 £y =
Auto -5.000V 2002/05,31 11:44:37

Pressing the RESET key while the jog shuttle control is set to V Zoom sets the zoom rate
to x1.

When zooming in on the waveforms vertically using V Zoom, the V/div indication (upper
left corner of the screen) shows the V/div corresponding to the displayed waveform in the
top row and the value being entered using the V/DIV knob in the bottom row.

5-12
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5.8 Zooming Vertically by Setting the Zoom Rate

Explanation

The displayed waveform can be enlarged/reduced vertically. This is useful when you
wish to change the vertical axis setting after displaying waveforms. This function can be
used when the Variable setting is OFF.

Selecting the Trace to Zoom On
Select a single waveform from CH1 to CH16, LOGIC A, LOGIC B, DSP1 to DSP6

(optional), and EVENT.
However, zooming is not possible if the selected waveform is turned OFF.

Zoom Rate: V Zoom

The following zoom rates are available.

x0.1, x0.111, x0.125, x0.143, x0.167, x0.2, x0.25, x0.33, x0.4, x0.5, x0.556, x0.625,
x0.667, x0.714, x0.8, x0.833, x1, x1.11, x1.25, x1.33, x1.43, x1.67, x2, x2.22, x2.5,
x3.33, x4, x5, x6.67, x8, x10, x12.5, x16.7, x20, x25, x40, x50, and x100

However, the range of zoom rates that can be specified varies for the following cases.
¢ On the 701260 (HV (with RMS))

When set to 50 V/div: x0.25 to x100

When set to 100 V/div:x0.5 to x100

When set to 200 V/div:x1 to x100

* When measuring acceleration on the 701275 (ACCL/VOLT)
x0.5 to x50

« On the 701280 (FREQ)
x0.33 to x100

Zoom Position

The waveform is zoomed around the vertical position.

If VZOOM is set to x2

Vertical

position
mark ™ -

-

= N
GND mark < =

Tidiv=1V T1div=0.5V

IM 701210-05E
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5.9 Zooming Vertically According to the Upper and
Lower Limits of the Display Range

Procedure

—
G ) ({
‘SEARCH \

CAL XV

DsP1 B Dz ] _DsPs BAd DsP4 N\

Trs B _ove
ﬂ:l |:| E|:|

TooeT B oocE B 5o
a a a a a

<For a description of this function, refer to page 2-7.>

1. Press a key from CH1 to CH16 keys to select the desired channel.
To select a DSP channel (optional), press SHIFT + CH1 (DSP1) through SHIFT
+ CH6 (DSP6).

2. Press the Variable/Position soft key. The Variable selection menu appears.

3.  Press the ON soft key.

Setting the Upper Limit

4.
5.

Press the Upper/Lower soft key to set the jog shuttle control to Upper.
Turn the jog shuttle to set the upper limit.

Setting the Lower Limit

s m 6. Press the Upper/Lower soft key to set the jog shuttle control to Lower.
AN AR 7. Turn the jog shuttle to set the lower limit.
NS/ N/
D Setting the Upper and Lower Limits Simultaneously
e N 8.  Press the Upper/Lower soft key to set the jog shuttle control to both Upper and
o <
= - Lower.
—A 9.  Turn the jog shuttle to set the upper and lower limits without changing the
spacing between the two.
Note
Pressing RESET sets the maximum and minimum values of the measurement range to the
upper and lower limits.
*  When observing voltage Upper: 10 times +V/div, Lower: 10 times —V/div
»  When observing strain Upper: +FS, Lower: —FS
»  When measuring acceleration Upper: 5000/(gain x sensitivity)
Lower: —=5000/(gain x sensitivity)
»  When measuring frequency and other parameters on the frequency module
Upper: (Offset value) + (Value/div x 30)
Lower: (Offset value) — (Value/div x 30)
o o Senvai — M
3
Ty CHL Ty CHI B e T Ny CHT
Display Display Display
OFF pN OFF PN OFF pN
Variable i Uariable
OFF OFF
o i ‘4” ™
oupiiny d la Coupling
i ‘ o ‘ :"J l oc
Probe N Probe
10:1 -> 10:1 b G E 10:1
[ Bandwidth | [ Bandwidth | [ Bandwidth |
Full Full Full
B vz | o UZeon | © _ Upper
© ﬂ}(féet 5 u)f(f;et e 5 Zaf_gﬂgr" ‘
0.3 U 0.3 U la\. 10000 U
Next Next Next
12 1z 1.2

Stopped Edge CH1

L]
Auto -5.000U 20020531 11:47:23
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5.9 Zooming Vertically According to the Upper and Lower Limits of the Display Range

Explanation

Zooming Vertically According to the Upper and Lower Limits of the Display Range:

Variable

You can select whether to zoom vertically according to the upper and lower limits of the
display range.

ON

You can zoom in on the desired section of the observed waveform by specifying the
upper and lower limits of the vertical axis according to the displayed waveform.
Conversely, you can widen the display range to view waveforms outside the display
range. The A/D conversion resolution and accuracy remain the same as those for the
original waveform, when the waveform is expanded/reduced with Variable turned ON.

+10V +6V
N /f'\ Zoom
o \ +4V 1

I\ |
1A IR
| 11

-10V vl [T1

OFF

Does not zoom vertically using the upper and lower limit settings. In this case, the
vertical position (section 5.4), vertical zoom by setting the zoom rate (section 5.8), and
offset voltage (section 5.10) can be changed.

Selectable Range of Upper and Lower Limits

Up to the smaller of the two values +(100 times the specified V/div) or 2000 V. Make
sure the upper limit value (Upper) is greater than the lower limit value (Lower).

Note

Below are the ranges on the 701270 (STRAIN_NDIS) and 701271 (STRAIN_DSUB)
according to the range unit.

When the range unit is uSTR: +30000 uSTR

When the range unit is mV/V: 15 mV/\V

Up to £2000000 unit on the 701275 (ACCL/VOLT).

Up to (offset value) £ (Value/div x 30) on the 701280 (FREQ).

«  When measuring the frequency: —1500 Hz to 1700 Hz
* When measuring RPMs: —300krpm to 350 krpm
*  When measuring RPSs: —5000 rps to 7000 rps
*  When measuring the period: -150st0 200 s

»  When measuring the duty cycle: —500% to 700%

+ When measuring the pulse width: -150st0 200 s

« When measuring the pulse integration: —2.5E+22 to 2.5E+22
«  When measuring the velocity: —2.5E+22 to 2.5E+22

Up to £(100 times the specified Value/div) on the optional DSP channel.

Changing V/div using the V/DIV knob after setting the upper and lower limits does not change
the V/div setting on the screen, but changes the measurable range. If you set the
measurable range smaller than the specified upper and lower limits and start the waveform
acquisition, the section of the waveform exceeding the measurable range may not be
displayed. The measurable range is approximately £10 divisions (around 0) when Variable is
OFF.

IM 701210-05E
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5.10 Setting the Offset Value

<For a description of this function, refer to page 2-6.>

Procedure

Setting the Offset Value

Press a key from CH1 to CH16 keys to select the desired channel.
Press the Variable soft key to select OFF.

Press the V Zoom/Offset soft key to set jog shuttle action to Offset.
Turn the jog shuttle to set the offset value.

e

When Resetting the Offset Value to 0 V
5.  Press RESET to set the offset voltage to 0 V.

!]Oﬁ
\ Y
——?

omeD

=z
S
WANGALTRIG  FeTON  —O O—  DEAY

O <+ compJl
0]
CA—
=——— 1 R Ll
CHL  9.500U div Normal
3
En ERL W TR 10% 53
T CL T CHL T\, CHL
Display Display : : Display
OFF PN OFF PN : : OFF pN
Uariable N la Variable
OFF OFF 5 : : OFF
% Position I S DTS (PRI Y I ] v | | rosstion
1.80div : : 0.30div
coupiiny : H Coupling
oN
c ] S L H . nc
Probe Probe : : Probe
- - ~2.9000
10:1 10:1 EY 75.T00 - - 10:1
Banduidth Banduidth o Banduidth
Full Full Full
©) VU Zoom & U Zoom ) VU Zoonm
X1 X1 x 1
B Orfset B Offset 3 B Offset
9.030 U 9.090 U e 0.020 U
Next Next Next
1/Z 172 1.2
“25:0000 :
|10, 000s 10. 00003
Stopped 93 Edge CHL  § L3}
Auto -5.0000 2002/05,31 11:48:59
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5.10 Setting the Offset Value

Explanation

The offset value is valid when measuring voltage, or frequency and other parameters on
the frequency module.

Selectable Range of Offset Value

When measuring voltage: +5 div
On the frequency module, the range varies depending on the measured parameter.

When measuring the frequency: +(Value/div value) x 1000 or 200 kHz
When measuring RPMs: +(Value/div value) x 1000 or 50 krpm
When measuring RPSs: +(Value/div value) x 1000 or 1000 rps
When measuring the period: +(Value/div value) x 1000 or 50 s

When measuring the duty cycle: +(Value/div value) x 1000 or 100%
When measuring the pulse width: +(Value/div value) x 1000 or 50 s

When measuring the pulse integration: +(Value/div value) x 1000 or 1.0000E+22
When measuring the velocity: +(Value/div value) x 1000 or 1.0000E+22

Resetting the Offset Value

Pressing RESET resets the offset value to 0.

Notes When Setting the Offset Value

.

Note

When measuring voltage, the offset voltage is effective even when the acquisition is
stopped. When measuring frequency and other parameters on the frequency module,
the changes you make on the offset value are invalid when the acquisition is stopped.
The new offset value takes effect on the next measurement.

If you change the probe attenuation when measuring voltage, the offset changes
proportionally to reflect the new attenuation rate.

When measuring voltage, changing the voltage sensitivity does not change the offset
value. If the change would cause the offset to go outside the range, the offset moves
to the nearest range limit at the current voltage sensitivity. 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).

Changing the offset voltage allows the waveform position to be changed with respect to the
vertical position. (The center for the vertical zoom can be changed.)

IM 701210-05E
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5.11 Using the Linear Scaling Function (AX+B, P1-P2)

<For a description of this function, refer to page 2-10.>

Procedure

Selecting Linear Scaling

Press a key from CH1 to CH16 keys to select the desired channel.

Press the Next 1/2 soft key.

Press the Linear Scale soft key. A Linear Scale setup dialog box appears.
Use SELECT, jog shuttle, and SELECT to set Mode to AX+B or P1-P2.

e

* When AX+B Is Selected
5.  Use SELECT and the jog shuttle to set A (scaling coefficient).
6. Use SELECT and the jog shuttle to set B (offset voltage).

e Setting the Unit
7. As necessary, enter the Unit according to the procedures given in section 4.2.

When measuring voltage on the voltage module or strain on the strain module,
proceed to step 8.

e Setting the Display Type

8. Use SELECT and the jog shuttle to set Mode under Display Type to Exponent

: ——) or Floating.

@ 9.  If Floating was selected in step 8, use SELECT and the jog shuttle to set
Decimal Number and SubUnit.

Select the number of digits to the right of the decimal from Auto, 0 to 3.

Select the sub unit from Auto, p, n, i, m, None, k, M, G, and T.

:]}ép(f:; _____Livear Scale Linear Scale Linear Scale Linear Scale
Hode OFF @rSelect
OFF pN OFF Hode Mode AX+E
PFF
Uariable Tnvert AxeB ] 1.0000E+00
OFF +]
@ Position [FF o B 0.0000E-00 |
1.8ediv P1-P2
CoupIing Label
o CH1
Probe
10:1 ) -—) -)
Bandwidth
Full Unit
Display Type
3 szgnn Hode
© Offset Exponent Fluating
0.000 v Decimal Nunber| Auto
‘ Next e Next 22 SubUnit Auto

When measuring voltage on the voltage
module or strain on the strain module, the
setup items for display type is displayed.

On the 701271 (STRAIN_DSUB), “Shunt” is displayed.
The Shunt item is used to perform shunt calibration on
the strain module. For the setup procedure of Shunt,
see section 5.17.
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5.11 Using the Linear Scaling Function (AX+B, P1-P2)

Explanation

Note

When P1-P2 Is Selected

5.

8.

Use SELECT and the jog shuttle to set the P1:X value. Or, turn the jog
shuttle to select Get Measure P1:X and then press SELECT to read the
measured value into P1:X.

Use SELECT and the jog shuttle to set the P1:Y value.

Use SELECT and the jog shuttle to set the P2:X value. Or, turn the jog
shuttle to select Get Measure P2:X and then press SELECT to read the
measured value into P2:X.

Use SELECT and the jog shuttle to set the P2:Y value.

e Setting the Unit

9.

As necessary, enter the Unit according to the procedures given in section 4.2.
When measuring voltage on the voltage module or strain on the strain module,
proceed to step 10.

e Setting the Display Type

10.

11.

Use SELECT and the jog shuttle to set Mode under Display Type to Exponent
or Floating.

If Floating was selected in step 8, use SELECT and the jog shuttle to set
Decimal Number and SubUnit.

Select the number of digits to the right of the decimal from Auto, 0 to 3.

Select the sub unit from Auto, p, n, w, m, None, k, M, G, and T.

Linear Scale ¥y CHL
M Linear Scale
Hode P1-PZ
P1:X 0.0000E+00
PL:Y 0.00066E+00
P2:X 1.0000E+00
PZ:Y 1.0000E+60

Get Measure ,—Exen:
P1:X

P1-PF2

Tnvert

pFF ON

Label

CH1

Get Measure ,—Exec
PZ:X

Unit
Display Type
Hode

Exponent Floating J

When measuring voltage on the voltage
module or strain on the strain module, the
Noxt setup items for display type is displayed.

Decimal Number| AUto
SublUnit Auto

Linear scaling is not possible when observing temperature or acceleration.

Linear scaling is not available for the following waveforms.

Snapshot waveforms

Accumulated waveforms (excluding the newest waveform)

Linear scaling is set for each channel.

The scaling coefficient A and offset value B that you entered are held even if you turn OFF
the linear scaling function.

Computation is performed using the linear scaling results.

There are two linear scaling methods available: AX+B and P1-P2.

Selecting the Linear Scaling Method

Select the linear scaling method from the following:

OFF

No linear scaling.

AX+B

The results obtained from the following computation based on the specified scaling coefficient
A and offset B are displayed as cursor measurement values and automated measurement
values of waveform parameters. You can also assign a unit to the result of linear scaling.

Y

= AX + B (where X is the measured value and Y is the linear scaling result)

IM 701210-05E
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5.11 Using the Linear Scaling Function (AX+B, P1-P2)

e P1-P2
Specify arbitrary scale values (P1:Y and P2:Y) for the measured values of two
arbitrary points (P1:X and P2:X). The scale conversion equation (y = ax + b) is
derived from these four values.
» Range of measured values (P1:X, P2:X): Same as the measurement range.

* Range of scale values (P1:Y, P2:Y): —1.0000E+25 to +1.0000E+25
+ Initial setting of scale values: P1:X=+0.0000E+00, P1:Y=+0.0000E+00
P2:X=+1.0000E+00, P2:Y=+1.0000E+00
Scale value y=ax+b
P2:Y

Measured value

Measurement range

Setting AX+B

* Setting Scaling Coefficient A and Offset Value B
Selectable range of A and B: —9.9999E+30 to +9.9999E+30
Initial setting of A: +1.0000E+00
Initial setting of B: +0.0000E+00

Setting P1-P2

¢ Reading Measured Values: Get Measure
Regardless of whether the waveform acquisition is started or stopped, the current
value (value indicated by the level indicator) can be read into P1:X or P2:X.

Setting the Unit

Alphanumeric characters that can be entered: Up to 4 characters

Display Type

When measuring voltage on the voltage module or strain on the strain module, select the

display type for the linear scaling result from the two choices below.

Exponent: Exponential display.

Floating: Decimal display. Use Decimal Number to select the number of digits to the
right of the decimal from Auto, 0 to 3. Use SubUnit to select the sub unit
from Auto, p, n, i, m, None, k, M, G, and T.

» Decimal Number: When a setting between 0 and 3 is selected, the selected
number of digits is displayed to the right of the decimal point.
When Auto is selected, the value is displayed using 5 digits
total (example: 1.0000 and 250.00). The initial setting is Auto.

* SubUnit: If a setting other than Auto is selected, the value is displayed
using the specified sub unit. If Auto is selected, the most
suitable unit for the value is automatically set. The initial setting
is Auto. If the value cannot be displayed using a decimal value,
exponential display is enabled.

Displaying the Scale Value

The linearly scaled values of the upper and lower limits of the vertical axis of each
channel can be displayed. For details, see section 8.9.
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5.12 Inverting Waveforms

Procedure

TeTl ot B v  Ed o\
T @ e @ oo B

Cens T cn6 [ enr |
=

Explanation

<For a description of this function, refer to page 2-10.>

1. Press a key from CH1 to CH16 keys to select the desired channel.
2. Press the Next 1/2 soft key.
3.  Press the Invert soft key to select ON.

e sy
CH1  0.500u/div Nornal
E
[EELAVIC : : : ny CHL
Display : : : [( Linear Scale
OFF pN : : : OFF
Variable Invert
OFF
@ Position 3 133 oM
1.80div
Coupling T
h -
nc : : : CcH1
Probe
-—) Srsow : 7
10:1 - - -
Banduidth : : :
Full
@ U Zoon
x 1
w Offset
o oTa
Next Next
12 2.2
5. 00tms 5. 10ms
Stopped 133 Edge CH3 £ L3
(.l 2002-05/31 11:59:45) fAuto z.9000 20020531 12:01:20
I ooy L
CHL  ©.500Udiv Hormal
E
CHL
[ Linear scale
OFF
Tnvert
3 OFF P
Tabel
CH1
- 2,500
Next
272
5. 000ms. : : i s.o0oms
Stopped 133 Edge CH3 £ =
(J, 2002/05/31 11:59:45) auto 2.900U 2002/05/31 12:01:23

Channel to Be Inverted

The input signals to channels CH1 to CH16 can be inverted independently.
The waveform is inverted around the vertical position.

Notes When Inverting Waveforms

» Cursor measurements, automated measurement of waveform parameters, and
computation are performed on the inverted waveform.

» The trigger function is executed on the original waveform even if the waveform is
inverted.

»  When measuring strain, inversion is not possible on waveforms after measurements.
The invert ON/OFF change takes effect on the next measurement.

IM 701210-05E
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5.13 Displaying the All Channel Setup Menu

Procedure

Displaying the All Channel Setup Menu

1. Press ALL CH.

2. Press the V/Div, Range Offset etc., Lin-Scale, Unit etc., or DSP CH (optional)
soft key to show the setup menu.

3.  Turn the jog shuttle or press the arrow keys to move the cursor to the desired
parameter.

4.  Press SELECT to display the setup menu for the selected parameter.

5.  Use the jog shuttle, SELECT, and arrow keys to set each parameter.

* V/Div, Range Offset etc. ATl
UsDiv,Range
Offset etc.
Conlaul o] on L scate,
5 .
Setup
DSP CH
No. Disp Ursdiv Var. Position offset UZoom Probe Ccpl Band
Range Unit Lower Upper RJC  Excit GF
Al ON Gain OFF CenterFreq BurnDut FvFunc Fulnput
CHi [W[ON 50U OFF 0.00div 250.6 x 1 16:1 nc Full
CHZ OFF 50U OFF 0.06div 8.0 U x1 C Full
CH3 OFF 50U OFF 0.00diyv 0.00 U x 1 IC Full
CHe 50U OFF 0.00div 9.00 U X1 c Full
CHS Y OFF 0.00div 0.006 U x 1 IC
CH6 5U OFF 0.00div 0.006 U x 1 : C
CHZ [ ¥ 206 .0¢ 1366.6c 0N P TC Full
CHB [T E OFF 0.006div 6.060 U x 1 1C Full [
CHI [W[ON 10nU-U U,V -10.0000nU-/U | 10.6000mU/U ZU 2.00 [Full Copy to
L 000GUSTR Z0BEOUSTR Y 2.00 | Full Same Module
10.06060nV/U | 16.6666nU U Y 2.60 | Full
—Z0000uSTR Z0000uSTR Y 2.60 | Full [
6.06div 6.6066nY x 1 1:1 C Full Strain
0.06div 1.11 1.00 [ ACCL [ Full Balance
0.00div__[10.00001E+100] X 1 Uelo Logics
0.00div | 0.00% x 1 Duty [ogich
e Lin-Scale, Unit etc. ALl
U/Diu,Range
Offset etc.
Lin-Scale,
Unit etc.
Setup
DSP CH
No. InvertLinear AX+B:A AX+B:B Unit Label
Bias Scale P1-PZ P1:X P1-PZ P1:Y P1-PZ PZ:X P1-PZ PZ:Y
CH1 [W] ON_[AX+B 1.6660E+00 | 6.0000E+00 CH1
CHZ (W[ ON_| P1-PZ | 0.0000E+00 | 0.0000E+00 | 1.0000E+00 1.6660E+00 CHZ
CH3 OFF OFF CH3
CH4 OFF OFF Che
CHS OFF OFF CHS
CH6 OFF OFF CH&
CH? CH?
CH8 OFF OFF CHB [
CHI OFF OFF CHI Copy to
CH10| OFF OFF CH1o Same Module
CH11'W | ON [Shunt [ 0.0000E+00 | 0.0000E+00 | 1.0000E+00 | 1.0000E+00 CH11
CHiZ'm | ON OFF CH1Z [
CH13| OFF OFF CH13 Strain
CH14| OFF CH14 Balance
CHISTW | ON | AX+B 1.00660E+00 | 6.0000E+00 CHIS
CH16| OFF | F1-PZ | 6.0000E+00 | 0.0000E+00 | 1.0000E+00 | 1.0000E+00 CHie
*DSP CH ALl
UsDiv,Range
Offset etc.
Lin-Scale,
Unit etc.
Setup
ISP CH
No. Disp VUvsdiv Var. Position VZoon Unit Label
Louer Upper
All OFF
DSP1] .GOE+0¢| OFF 0.006div x 1 DSP1
DSP2| . OOE+06| OFF 0.00div x1 DSPZ
DSP3| . OOE+06| OFF 0.00div x 1 DSP3
DSP4| .0OE+06| OFF 0.00div x 1 D5P4
DSPS| .GOE+06| OFF 0.06div x1 DSPS
DSP6| .GOE+06| OFF 0.006div x 1 DSP6
Operation Srcl SrcZz Exp ] B 4 [
F-Type F-Band CutDff PassBand  CenterFreq Copy to
Same Module
DSP1[ Filt(81) CH1 TIR_High-Pass| 16.0x
DSPZ|  §1 + §Z CH1 | CHZ
DSP3[ 51 + SZ CH1 [ CHZ
DSP4  S1 + 32 CH1 | CHZ
DSH. S1 + SZ CH1 | CHZ
DSP6|  S1 + SZ CH1 | CHZ
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5.13 Displaying the All Channel Setup Menu

Copying to the Same Type of Modules

2. Press the Copy to Same Module soft key. The Copy From Ch screen appears.

3.  Turn the jog shuttle to select Copy From Ch and press SELECT.

4.  Use the jog shuttle and SELECT to select the copy source channel.

5 Turn the jog shuttle to select Exec and press SELECT. All of the settings are
copied to all the channels of the same type of modules as the copy source.

Note

Waveform colors and labels are not copied.

50 .00E+00,4 —— 16M3/s S00NSsAiv
CH1  50.0V.div Normal
7
[ T R TR e
ALl [ {nbalancs Al
U/Div,Range U /Div, Range
Oefset ic. 55000 offset etc.
TRz igbalance
his 4800, 0058a 2
Gife  Too.pEcad
Lin-Scale, Lin-3cale,
Unit etc. Bl I Unit etc.
2.5uz]
Setup
DSP CH DSP CH
No. Disp VUrsdiv Var. Position Dffset UZoon Probe Cpl  Band
Range Umit Louer Upper RIC  Excit GF
All Gain OFF CenterFreg BurnOut FvFunc FvInput
# CH1 |1 560V OFF i 250.0 U x1 16:1 oC_ [Full |
CHZ 50U OFF X1 16:1 oC__ | Full |
CH3 50U OFF x 1 16:1 OC | Full |
CH4 56V OFF x1 16:1
CH5 5V OFF x 1 1:1 i+Select
Copy From Ch CHE 5U OFF X1 [ 11
,IJQ(;T‘ CH? [ K ON__ BOutOFF prr
A CHE [ 5U OFF x1 i
EXEC—— Copy to CHI [W[ON | 16nU/U hU/U ) CHz Copy to
— Same Module CH10 0000USTHISTR | ~20000USTR | Z0000uUSTR U Same Module
CHiA[ W | 16mU/U UV | -1.0000E+01 | 1.06000E+61 2V
R — CHiZ[ W | 0060uSTRUSTR | -Z66806uSTR Z60600uSTR 2V Tl
Strain CH13[W [ ON SmU__[OFF | 6.00div B.o0omU | x 1 | 11 Strain
Balance CH14[ W [ ON X 1__|OFF | _6.00diu 111 1.00 Balance
CH1S[W [ ON _[16.00E+0Q| OFF 0.00div  [10.00001E+109 x 1
CH16/ W [ ON 204 OFF 0.00div | 0.00x x 1 Duty [Fogics
Rumming 1375 Edge CH1  §
(|- 2003/06,30 13:05:05) Auto 5.000E+00 20030630 13:05:05

Turning ON/OFF the All the Channels

2. Use the jog shuttle or arrow keys to move to the Disp box for All and press
SELECT. You can turn ON/OFF all the channels simultaneously.

Turn ON/OFF all the channels(CH1 to CH16) simultaneously.
|

No. i Usdiv Var. Position Offset UzZoon Probe Cpl  Band
Range Unit Lover Upper RIC  Excit GF
Al ON Gain OFF CenterFreq BurnOut FuFunc Fulnput
CH1 [WBR— 56U OFF 0.00div 256.6 U x1 10:1 C Full
CHZ OFF 560U OFF 0.00diyv 8.0 U x1 10:1 IC Full
CH3 OFF 20U OFF 0.00div 9.00 U X 1 10:1 c Full
CHa OFF 56U OFF 0.00div 9.06 U x1 19:1 IC Full
CHS OFF 5V OFF 0.00div 0.006 U x 1 1:1 nc
CH6 OFF 5V OFF 0.00div 6.060 U x1 1:1 1C
CH? (W[ ON K —200.0¢ 1300.0¢ ON __ BoutOFF | TC Full
CHe [W|ON Y OFF 0.00div 0.060 U X 1 oc Full
CHY [W[ON [ 1onUAV [,V |-16.0000nU U | 10.0600mnU U v 2.60 | Full
CH16[ W | DN F0000uSTRSTR | —Z0000uSTR 20000uSTR Fl) 2.60 | Full
CH11[W [ON_| 16UV _|wU,/U |-16.0000mUU | 16.6666mU,/U 2u 2.00 | Full
CH12[ W | ON_P600BUSTRISTR | —Z0000uSTR 20000uSTR 2u 2.00 | Full
CH13[m [ ON EY OFF 0.00div 0.990nU X 1 11 oc Full
CH14 W [ ON x 1 OFF 0.00div 1.11 1.06 [ACCL | Full
CH15 W | 0N [16.00F+6¢[ OFF 0.00div_ [10.00001E+168 x 1 Velo [ogics
CH16[ W | ON Z07 |OFF | ©0.00div | 6.007 X1 Tuty [ogics

Turn ON/OFF all the DSP channels(DSP1 to DSP6) simultaneously.
|

No Digp Usdiv Var. Position VZoon Unit Label
Louer Upper
ALl OFF
DSPA[1 . O0E+06| OFF 0. X1 DSP1
DSP2[ . O0E+06| OFF 0. x 1 DSPZ
DSP3| . O0E+06| OFF [B x 1 DSP3
DSP4| .O0E+66| OFF 0. x 1 DSP4
DSPS| .BOE+66| OFF 0. x1 DSPS
DSP6| .OOE+06| OFF 0. x 1 DSP6
Operation Srcl SrcZ Exp A B C
F-Type F-Band Cutoff PassBand  CenterFreq
DSP1[ Filt(81) CH1 TIR _High-Pasg 10.02
DSPZ[  S1 + SZ CH1 [ CHZ
DSP3[ S1 + SZ CH1 [ CHZ
OSP4 ST + 32 CH1 | CHZ
ISP S1 + 52 CH1 | CHZ
nspe|  S1 + 32 CHI | CHZ
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5.13 Displaying the All Channel Setup Menu

Turning Variable ON/OFF on All Channels

2. Use the jog shuttle or arrow keys to move to the All box of Var. and press
SELECT. You can turn ON/OFF Variable (zooming vertically according to the
upper and lower limits of the display range) of all channels (except those in
which strain modules installed) simultaneously.

Turn ON/OFF all the channels(CH1 to CH16) simultaneously.
|

[ Setup
No. Disp  Usdiv /Uar. \ Position Offset uzoom Probe  Cpl  Band
Range( Unit Louer Upper RIC Excit  GF
ALl ON Gain OFF CenterFreq BurnOut FuFunc Fulnput
CHL [W]ON 56V OFF 0.60div 00V] x1 10:1 c Full
CHz [m [ OH 56V OFF 0.60div 00V] x1 10:1 oc Full
CH3 [ [ON 5V OFF 6.00div 0.000 V| x 1 1:1 nC Full
CH4 (W[ ON 5U OFF 6.00div 0.000 U| x 1 1:1 nC Full
CHs [W[ON 560U OFF 0.00div 000 U] X1 10:1 IC Full
CHe (W[ ON 26U OFF 0.60div .00 V| x1 10:1 oc Full
CH? (W[ ON SV OFF 0.60div 6.000 U] x 1 c Full
CH8 [m [ ON sV OFF 0.60div 6.600 V| x 1 c Full
CHY [m[ON STR | —20000uSTR | Z0000USTR v Z.00 | Fuil
CHi6[m [ ON STR | —20000uSTR | 20000USTR 2U Z.00 | Fuil
CH11[W[ON STR | —20000uSTR | Z20000uSTR ZU Z.00 | Full
CH12|W | ON Po00GuSTRISTR | -20000usSTR Z20000uSTR 2V Z.09 | Full
CH13[m [ ON TkHz OFF 9.00div 0.0 Hz Freq | User
CHi4[m [ ON TkHz OFF 0.00div 6.0 Hz Freq | User
CH1S W [ ON 5V OFF 6.00div 0.000 V| x 1 C Full
CH16[ W [ ON 5U OFF 0.00div 0000 U x 1 oC Full

Turn ON/OFF all the DSP channels(DSP1 to DSP6) simultaneously.
|
|

Setup
No. i lar. \Position VZoon Unit Label
Louer Upper
All OFF
DSP1| 0.00E+0q| OFT 0.00div X1 DSP1
DSP2| 6.00E+00] OFF 0.00div x 1 DSPZ
DSP3| 6.00E+00] OFF 0.00div x 1 DSP3
DSP4| 6.00E+00 OFF 0.06div x 1 DSP4
DSPS| 8.00E+00 OFF 0.06div x 1 DSPS
DSP6| 0 .00E+09 OFF 0.006div X1 DSP6
Operation Srcl SrcZz Exp ] B 4
F-Type F-Band CutDff PassBand  CenterFreq

DSP1| 51 + SZ CH1 | CHZ
DSPZ[  S1 + SZ CH1 | CHZ
DSP3 S1 + 32 CH1 | CHZ
DSP4] ST + SZ CH1 | CHZ
DSP S$1 + 32 CH1 | CHZ
DSP6[ 51 + S2 CH1 | CHZ

Note

The range unit of the strain module is displayed in the Var. Unit box of the channel in which a
strain module is installed. The range unit does not change even if Var. All is turned ON/OFF.

Executing the Balancing of the Strain Module

2. Press the Strain Balance soft key. The Balance screen appears.

3.  Use the jog shuttle and SELECT to set the channel on which to execute
balancing.

4. Turn the jog shuttle to select Exec and press SELECT. Balancing is executed.

ALl
UsDiv,Range
Offset etc.
Balance
Lin-Scale,
CH1 Unit etc.
CHZ
Setup CH3
CH4 DSP CH
No. Disp Uvsdiv Var. Position Offset UZoom Probe CHS
Range Unit Louer upper RIC  Excit CHe
All [ Gain OFF CenterFreq BurnOut CH?
CH1 [N 50U OFF 0.00div 250.6 U x 1 10:1 CHB
CHZ [W[ON 50U OFF 0.00div (Y x1 16:1 (88 CHY
CH3 (W [ON 50U OFF 0.00div 0.06 U x 1 16:1 CH10
CHe (W [ON 50U OFF 0.06d iv 6.66 U x1 10:1 CH11
CH5 (W[ ON S5U OFF 0.06d iV 0.0066 U x1 1:1 CH1Z
CH6 (W [ON S5U OFF 0.006div 0.000 U x 1 1:1 CH13
CH? (W[ ON K -208.0¢ 1396.06¢ ON _ poutOFF CH14
CHS (W[ ON Y OFF 0.00div 0.006 U x1 CH15 [
CH9 [W[ON_| 16nU/U WU [-16.6066nU U | 10.0660nU U Y CH16 Copy to
CH10 W | 0000uSTRISTR | —20006uSTR Z0060USTR El Same Module
CH11 W | 16mU,U UV | -1.0060E+01 1.0000E+01 2u Balance
CH12 W | ON_POOBOUSTRJSTR | ~Z0000USTR Z0000uSTR 20 ,—E)(EE—
CH13 W [ON SnU OFF 0.00div 0.606nU x1 1:1 Strain
CH14 W [ ON x 1 OFF 0.00div 1.11 1.00 Balance
CHi5 W [ ON_ |16 .00E+0¢| OFF 0.00div__ [10.00001E+108] x 1
CH16[ W | ON 7oz |OFF | ©0.00div | 6.0067 X1 Duty [ogics

Explanation
You can display the setup menu of all the channels over the entire screen to set the
channels. The parameters that you can set are the setup parameters of the channel key
and waveform color.
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5.14 Setting the Time Base (Internal Clock/External
Clock)

Procedure

CAL XV

/ERTIC, P
= =
Cot | vz | o3 [ ows )

DorT @0z B 00 B 054

Cors [ o6 ]

ors B _ove
o o

(ono ] onto ]

‘SEARCH. ““‘
GrEDAN

]

‘ Int

\@Record Length

Normal 3
Count @] Count @] Count

Time Base

Infinite Infinite Infinite
Tine Base
# Int » Ext
EPulse/Rotate

<For a description of this function, refer to page 2-11.>

Selecting the Time Base

1. Press ACQ.
2. Press the Time Base soft key and then select Int or Ext.
If you select Ext, the Pulse/Rotate setup menu appears.

Setting Pulse/Rotate (When Time Base Is Set to Ext)

3.  Press the Pulse/Rotate soft key.
4. Turn the jog shuttle to set the number of pulses (of the external clock signal) for
the pulse/rotate function. Pressing RESET resets the value to 1.

=———— 200kS/s - SNl
CH1 9.500U div

Normal
1

<< Wainf Lok 5>
ACO

]
FoRecord Length

|@Record Length
16k

|IVANVANE AWVA

10k

Hode

Normal

Stopped az? Edge CH1 £
(- 2002/06.-21 14:3Z:06) Auto 0.025U 2002,06,21 14:47:33
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5.14 Setting the Time Base (Internal Clock/External Clock)

Explanation
Selecting the Time Base
Select from the following:
Int: Internal clock signal (TIME/DIV know is valid).
Ext: Clock signal applied to the external clock input terminal (TIME/DIV knob is invalid).

When Selecting Ext

Apply a clock signal of the following specifications to the TRIG OUT/EXT CLK IN
terminal (shared with the trigger output terminal) on the left side panel.

ltem Specifications

Connector type RCA jack

Frequency range See Note below

Input level TTL(0to 5V)

Valid edge Rising edge

Minimum pulse width 400 ns or more for high and low levels

External clock frequency range 1 MHz maximum.

Rise/Fall time of the clock 2 us orless

Note
» The upper limit frequency of the external clock is as follows:
701250/701251/701255: 1 MHz
701260/701270/701271/701275: 100 kHz
701280: 25 kHz
701261/701262: When measuring voltage: 100 kHz
When measuring temperature: 500 Hz

701265: 500 Hz
DSP channels: 100 kHz

+ If the external clock frequency exceeds the upper limit frequency of the module, sampling
is executed at the upper limit frequency.

External Clock Input Circuit Diagram and Timing Chart
+5V

4.7 kQ .
100 0 LCX14 or equivalent

O—W——+ S0 exroucm

100 pF
HC245 or equivalent

or more | or more
I

e EEE e ~—EXT TRIG OUT
( )\\J
‘ 1 us or more
| 400ns 400ns |
| |
| i

A

Sample edge
(rising)
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5.14 Setting the Time Base (Internal Clock/External Clock)

CAUTION

Applying a voltage exceeding the maximum allowable input voltage to the TRIG
OUT/EXT CLK IN terminal may damage the input section.
1

Setting Pulse/Rotate

You can specify the number of pulses of the external signal that is to correspond to one
mechanical rotation (one cycle).
Range of the number of pulses: 1 to 24000

Notes When Sampling Using the External Clock Signal

* You cannot set the acquisition mode to envelope or box average.

* You cannot display waveforms in roll mode.

» No function is provided for frequency-dividing the clock signal.

Since the time axis setting cannot be changed, change the record length setting or
zoom in on the time axis if you want to change the display range of the time axis.
The time measured by the cursor measurement or automated measurement of
waveform parameters is expressed in terms of the number of pulses of the clock
signal. No unit is displayed.

Realtime recording to the internal hard disk cannot be selected.

Saving data using the dual capture function is not possible.

The following trigger settings are invalid.

« Trigger delay

+ Hold off

+ B> Time, B < Time, and B Time Out trigger

» Period trigger

Maximum Sample Rate of Each Module

If the sample rate of the DL750/DL750P is set higher than the maximum sample rate of
the module, the data is updated only at the maximum sample rate of the module.
Consequently, all of the data within the data update interval of the module are the same
data.The maximum sample rate of each module is as follows:

Maximum Sample Rate of Each Module

Module During Internal Clock During External Clock
701250/701255: 10 MHz 1 MHz
701251: 1 MHz 1 MHz
701260/701270/701271/ 100 kHz 100 kHz
701275/
701261/701262 (measuring voltage): 100 kHz 100 kHz
(measuring temperature): 500 Hz 500Hz
701280: 25 kHz 25 kHz
701265: 500 Hz 500 Hz
DSP channel: 100 kHz 100 kHz
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5.15 Observing RMS Values

<For a description of this function, refer to page 2-12.>
This section describes the procedure when measuring the RMS value on the 701260
(HV(with RMS)) .
Procedure
1. Press a key from CH1 to CH16 keys to select the desired channel (select a
channel with the 701260 (HV (with RMS)) installed).
2. Press the Coupling soft key followed by the DC-RMS or AC-RMS soft key.

[[fycHs | [(foCHIS ]
Display Display

OFF pN OFF PN
Variable

OFF AC
5 Position
o Mo

Coupling
c
nc

Fldoe
-) GND

1:1

Banduidth

AC-RMS
Full

\ ‘ ci15 )4 & U Zzun
A 7 X
X B 5 B Offset
-6.606 v

Next “ Next

DC-RHS

1-2 172

O7RG'D »

MANGAL TRIG ~ ACTON =0 O— DAY

O <+ compJl
A
Explanation

Selecting the Input Coupling

In addition to the same input coupling selections that are available on other voltage
modules, you can also select the waveform observation mode (Coupling: AC, DC, or
GND) which directly displays the waveform of the input signal and the RMS observation
mode (Coupling: AC-RMS or DC-RMS) which displays the rms values of the input signal.
For details on the rms measurement, see page 2-12. For details on the input coupling
circuit of AC-RMS/DC-RMS, see page 2-8.

Notes When Observing Rms Values

If an AC component that is less than 40 Hz is acquired in the RMS observation mode,
ripples are produced as a result of the RMS conversion circuit characteristics and correct
rms values cannot be displayed. DC signals are correctly observed.
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5.16 Setting the Temperature Measurement

<For a description of this function, refer to page 2-13.>
Procedure

1. Press a key from CH1 to CH16 keys to select the desired channel (select a
channel with the 701261 (UNIVERSAL)/701262 (UNIVERSAL (AAF))/701265
(TEMP/HPV) installed).

2. Press the Coupling soft key followed by the TC soft key.

Selecting the Thermocouple Type
3.  Press the Type soft key to select the thermocouple from K to Au7Fe.

Lot [ o2 | ons [ ond

= = =g =
@ v B
(o5 [ o6 [ w7 [ 8 )

o5 B _bve @

Cos [an o] am)

Tooch B et B b
o o o o

Setting the Display Range

4.  Press the Upper soft key.
5. Turn the jog shuttle to set the upper limit.
6. Likewise, set Lower.

C__vorzoNTA
N TVEDIV Z=

4 )

! f

\ Y
=2

omED A

Selecting the Temperature Unit

QD) 7. Press the Next 1/2 soft key.
WWLTRG AT T D7 8.  Press the Unit soft key to select °C, K, or °F.
2! <+ compJl
(@) ),
) @A! Setting the RJC

9.  Press the RJC soft key to select OFF or ON.

Setting Burnout
10. Press the Burn Out soft key to select OFF or ON.

CHY T\, CH Ny CHo Ny CHo CHY
Display Display i@+Select Display Display
PFF ON pFF ON K PFF ON PFF ON
Uariable E
OFF AC
@ Position J
P
Coupling T Coupling Coupling Label
nc
nc ’ | L TC TC CHS
u Type Type Unit
‘ ‘ R K ‘ K e x ®
Banduidth 3 Daliuwiun Bandwidth RJC
Full B Full Full PFF i}
i) U Zoom N & Upper I} Upper Burn Out
X1 1303 0'c 13030
[E offset ") &} Lower &} Louer PFF ON
0.000 v -19.0¢ -198.0¢
Au?Fe
Next Next Next Next
12 12 12 2z

AC is not available on the 701265.
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5.16 Setting the Temperature Measurement

Explanation

Thermocouple Type

Select the type to match the thermocouple that you are using.

Select the thermocouple type from the following.

When the input terminal is open, the displayed value is set to a value less than or equal
to the lower limit of the measurement range.

Measurement Range

—200 to 1300°C
—200 to 800°C
—200 to 1100°C
—200 to 400°C
—200 to 900°C
—200 to 400°C
0to 1700°C
0to 1700°C
400 to 1800°C
0 to 1300°C

0 to 2300°C
u7Fe 01to 300 K

-
<
T

o

szmwomcrHemx

>

Temperature Unit

Select the temperature unit from °C, K, or °F. The default setting is °C.

Setting the Display Range
To display the measured waveform, the upper and lower limits need to be set according
to the input.
e Selectable Range
» —5432 to 5432°C (resolution: 0.1°C)
» —5432 to 5432 K (resolution: 0.1 K)
» —5432 to 5432°F (resolution: 0.1°F)
The minimum span is 2 °C (or 2 K).

Setting the RUC

The DL750/DL750P normally performs reference junction compensation with the built-in
RJC circuit when measuring temperature with the thermocouple. When checking the
temperature measurement value, or when using an external reference junction (0°C), the
internal reference junction compensation needs to be disabled.

The DL750/DL750P allows you to select whether to use the internal reference junction
compensation.

Normally, this is set to ON.

Note

If a voltage corresponding to a certain temperature t is applied at the input with the RJC
turned OFF and the measured temperature is not correct, the instrument may be damaged.
Contact your nearest YOKOGAWA dealer.

Burnout Setting

If the thermocouple measurement input detects a burnout, the measured value is fixed to
the upper limit of the measurement range of each thermocouple. This function is used to
accurately detect a burnout in the thermocouple. By default, this setting is turned OFF
(do not detect burnouts).
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5.17 Setting the Strain Measurement

Procedure

T B oo
0 6 ol

Cod Tanto [ anrt [ anrz)

ToGC A B L0GC 5 EVENT I

@ ((mope J[sweLzesanceo] posmon)
1 DELAY

MANUALTRIG ATV 00 O

<+ comp L

A—

<For a description of this function, refer to page 2-14.>

1. Press a key from CH1 to CH16 keys to select the desired channel (select a
channel with the Strain Module (701270 (STRAIN_NDIS) or 701271
(STRAIN_DSUB)) installed).

Selecting the Measurement Range
2. Press the Range Unit soft key, and then press the uSTR (the unit of strain) or
mV/V (the unit of the output value of the strain gauge transducer) soft key.

Note

Be sure to execute balancing when you change the measurement range.

e When uSTR Is Selected
3.  Use the jog shuttle to select the Range from 500 uSTR to 20000 uSTR.

e When mV/V Is Selected
3.  Use the jog shuttle to select the Range from 0.25 mV/V to 10 mV/V.

Note

If the range unit is set to mV/V, a numeric value is displayed at the right side of the range
display. This value is the maximum input at the current bridge voltage converted to volts. It
indicates the maximum input voltage at the selected range.
Range Unit
nusY

Range
16mu U (Zonv

Setting the Display Range
4.  Press the Upper/Lower soft key to set the jog shuttle control to Upper.

5. Turn the jog shuttle to set the upper limit.
6. Likewise, set Lower.

Note

Pressing RESET sets the upper and lower limits to the maximum and minimum values of the
measurement range.

When Range When Range
Unit is uSTR Unit is mV/V

T\ CHId T\ CHid T, CHid T\, CHId Ty, Chid
Display Display [ Display | Display Display
OFF i OFF PN OFF PN OFF PR OFF PN

usTR

Range Unit
uSTR

Range Unit Range Unit Range Unit
uSTR nuA uSTR
Range @  Range @  Range ©  Range
20000uSTR 20000uSTR 10nUV_ Zomy Z0000uSTR
[ o el Upper G Upper @ Upper
20003uSTR nuAy © zaaa‘éﬁsm 10.000FHU Y Z000uSTR
Louer Louer [ta] Lower @] Louer
~20002USTR -2000JuSTR ~10.000TnV Y -2000TuSTR
Excitation e Excitation Excitation Tt
ol -—) 2u -) 20 20
[EGauge Factor [BGauge Factor [F6auge Factor [meauge Factor [FGauge Factor
2.3 2.5 2.3 2.5 2.3
Banduidth Bandwidth Banduidth Bandwidth Banduidth
Full Full Full Full Full

Balance

Next
1z

Balance Balance Balance

| Balance

Next Next Next
172 1-2 172

:

Next
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5.17 Setting the Strain Measurement

Setting the Gauge Factor

7.  Press the Excitation/Gauge Factor soft key to set the jog shuttle control to
Gauge Factor.
8.  Use the jog shuttle to set the gauge factor in the range of 1.90 to 2.20.

Selecting the Bridge Voltage

9.  Press the Excitation/Gauge Factor soft key.
10. Pressthe 2V, 5V, or 10 V soft key to select the Excitation (bridge voltage).

Note

+ The bridge voltage can be setto 5V or 10 V only when the following conditions are met.
»  When the bridge resistance is 350 Q or more
» Strain gauge transducer supports the bridge voltage of 5V or 10 V.

» Be sure to execute balancing when you change the bridge voltage.

Execute balancing
11. Press the Balance soft key. Balancing is executed.

Note

Perform balancing by connecting a bridge box or strain gauge transducer and without
applying a load to the strain gauge.

Setting the Bandwidth, Linear Scaling, and Waveform Label

For the setup procedure of bandwidth, linear scale, and waveform label, see section 5.7,
5.11, and 8.10, respectively.

7\, CHid *\, CHI4 T\ CHid
[ Display | Display [ Display |
OFF N OFF pN OFF PN
Range Unit Range Unit Range Unit
uSTR usTR usTR
[ Range ) Range i Range

20000uSTR 20000uSTR 20000uSTR
E Upper 5 Upper @] Upper
2000ZuSTR 2000FuSTR 2000 uSTR
(2] Louer = Touen, ® Louer
2a007heTD Excitation -2000uSTR
Excitation Excitation
v » 2\ | » v
[@6auge Factor ’ @6auge Factor
z.%0 z.20
B Banduidth
5u
Full Full

;

Balance 100 “ Balance ’

Next Next Next
12 12 12
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5.17 Setting the Strain Measurement

Executing Shunt Calibration (only on the 701271(STRAIN_DSUB))

To execute shunt calibration, the strain corresponding to the shunt resistor to be used
must be calculated in advance. For the calculation procedure, see appendices 10 and

11.

Be sure to execute balancing before executing shunt calibration.

12.
13.
14.

Press the Next 1/2 soft key.
Press the Linear Scale soft key. A Linear Scale setup dialog box appears.
Use SELECT, jog shuttle, and SELECT to set Mode to Shunt.

¢ Reading the Connected Shunt Resistance and Calibrating

15.

16.
17.

Note

Use SELECT and the jog shuttle to set a strain corresponding to the calculated
shunt resistance in P2:Y.

As necessary, enter the Unit according to the procedures given in section 4.2.
Use the jog shuttle and SELECT to select Exec. The current input value is
reflected in P2:X.

In a normal shunt calibration, set only P2:Y (P1:Y is 0).

Scale the strain value using a shunt resistor. P1:X is the input value when a shunt resistor
is not connected. P1:Y is the strain value corresponding to P1:X. P2:X is the input value
when a shunt resistor is connected. P2:Y is the strain value corresponding to the shunt
resistance. The line connecting points P1 and P2 is used to perform scaling.

When Shunt Cal Exec is executed, the relay circuit for shunt calibration built into the strain
module is turned ON/OFF to automatically set P1:X and P2:X to the input value when the
shunt resistor is connected and the input value when the shunt resistor is not connected,
respectively.

If you change P1:X, P1:Y, P2:X, or P2:Y, the linear scaling setting is also changed.
Executing Shunt Cal Exec changes P1:X and P2:X to the current input values.

Inverting the Waveforms

For details on the inverted display, see section 5.12.

Full

[Ny cild | Ny CHid
Display Linear Scale [ Linear Scale Linear Scale
i@+Select
OFF pN Hode OFF Mode Shunt.
OFF -
Range Unit Invert PL:X 0.0000E+00
usTR
©  Range pFF oM P1:Y [ 0.0000E+00
20000uSTR
Upper Label P2:X 1.0000E+00
2000FUSTR
&) Louer CHi4 P2:Y 1.0000E+00
-2000FuSTR
Excitation Shunt Cal I—Exec

f@Gauge Factor
2.3

Tanduidth

‘ Next

| Balance unit

Next

1.2
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5.17 Setting the Strain Measurement

Explanation
Select the Range Unit

The unit can be changed between “the strain unit (x1078 strain): uSTR” and “the output
unit of the strain gauge transducer: mV/V.” The default value is uSTR. The following
equation is used to derive mV/V.

mV/V = 0.5x(uSTR/1000)

Selecting the Range

Select from the following:

e When uSTR Is Selected
500 uSTR, 1000 uSTR, 2000 uSTR, 5000 uSTR, 10000 uSTR, and 20000 uSTR
For a description of the measurement range, see chapter 19.12, “Module
Specifications.”

e When mV/V Is Selected
0.25mV/V, 0.5mV/V, 1mV/V, 2.5mV/V, 5mV/V, and 10mV/V
For a description of the measurement range, see chapter 19.12, “Module
Specifications.”
The value that is indicated at the right side of the range display is the maximum input
at the current bridge voltage converted to volts. It indicates the maximum input
voltage at the selected range.

Setting the Display Range: Upper/Lower

You can change the upper and lower limits of the display range according to the input for
easier viewing of the measured waveforms.
Selectable range: —3.0000E+04 to +3.0000E+04 (when set to uSTR)
—1.5000E+01 to +1.5000E+01 (when set to mV/V)
Be sure the upper limit value (Upper) is greater than the lower limit value (Lower).

Selecting the Bridge Voltage: Excitation

You can select the voltage to be applied to the bridge head.

« 2V: When the bridge head resistance (bridge resistance) is 120 Q to 1000 Q
« 5V':  When the bridge resistance is 350 Q to 1000 Q

+ 10 V': When the bridge resistance is 350 Q to 1000 Q

The bridge voltage cannot be changed while waveform acquisition is in progress.
1. The bridge voltage can be setto 5 V or 10 V only when the following conditions are met.
+ The bridge resistance is 350  or more
+ Strain gauge transducer supports the bridge voltage of 5V or 10 V.
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5.17 Setting the Strain Measurement

Setting the Gauge Factor

You can set the gauge factor of the strain gauge.

Selectable range: 1.90 to 2.20 (the resolution is 0.01)

The gauge factor is a unique constant defined for the strain gauge. It is usually
described in the manual for the strain gauge. The gauge factor cannot be changed while
waveform acquisition is in progress.

Gauge Factor (K) when mV/V Is Selected

You can set the gauge factor to an arbitrary value on the DL750/DL750P. However, if
there is no specifications on the strain gauge transducer, set the gauge factor to 2.00. If
the gauge factor is not 2.00, e is derived within the DL750/DL750P using the following

equation.

e = (4/K)x(V/E) e: Measured value of the strain gauge transducer [mV/V]
V: Voltage measured on the bridge [V]
E: Voltage applied to the bridge [V]
K: Gauge factor

Setting the Bandwidth
See section 5.7, “Setting the Bandwidth.”

Execute Balancing

The unbalanced portion of the bridge resistance is automatically compensated. The
execution of balancing takes a few seconds.
Balance range: +10000 uSTR (when set to uSTR)

+ 5mV/V (when set to mV/V)

Inverting the Waveforms

See section 5.12, “Inverting Waveforms.”

Precautions to Be Taken When Making Strain Measurements

» Be sure to execute balancing when making strain measurements.

» Select a bridge voltage of 5 V or 10 V when the bridge resistance is 350 Q or more. If
a bridge voltage of 5 V or 10 V is applied when the bridge resistance is less than 350
Q, correct measurements will not be made.

*  When using a strain gauge transducer, use a bridge voltage in the recommended
voltage range of the transducer.

» Correction cannot be executed if a strain gauge bridge (bridge head) or a strain gauge
transducer is not connected to the channel on which balancing is to be executed.

« If balancing fails on any of the specified channels, an error message and information
on the failed channel is displayed.

» If the power is turned ON, a new strain gauge is connected, or the measurement
range, bridge voltage, or gauge factor is changed, balancing must be performed again
before making measurements.

The scale value indicates “imbalance” immediately after power-up or when the range
is changed. In such case, execute balancing.

»  When you switch the unit, the unit of all related parameters of the channel is switched
accordingly (upper and lower limits, trigger level, measured values of automated
measurement parameters, cursor measurement values, etc.).
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5.17 Setting the Strain Measurement

Shunt Calibration (Only on the 701271(STRAIN_DSUB))

The 701271 Strain Module (STRAIN_DSUB) supports shunt calibration.

Shunt calibration is used to correct the gain of strain measurements by inserting a known
resistance (shunt calibration resistance (shunt resistance)) in parallel with the strain
gauge. ltis atype of scaling. The Strain Module (701271(STRAIN_DSUB) supports

shunt calibration and contains a built-in relay circuit for shunt calibration.

To execute shunt calibration, a bridge head that supports shunt calibration (701957/

701958) is needed.

¢ When correcting the gain on the negative side (normal)

Shunt calibration relay circuit (Built into the strain
module. Turns ON/OFF automatically when shunt

calibration is executed.)

Bridge+

Shunt resistor (Applied to the bridge head)

| Bridge
voltage

Bridge-

calibration is executed.)

Bridge+

* When correcting the gain on the positive side

Shunt calibration relay circuit (Built into the strain
module. Turns ON/OFF automatically when shunt

Shunt resistor, when correcting the positive side

i Bridge
voltage

Bridge-

In addition to the normal shunt calibration (when the shunt calibration relay circuit is ON),
the DL750/DL750P allows the setting of a zero point when the relay circuit is OFF. This
function is useful when the strain value is not 0 after the execution of balancing.

P1:X: If (Shunt Cal) Exec is executed, the input value when the relay circuit is OFF is

applied.

P1:Y: Set the value (usually 0) when the relay circuit is OFF.
P2:X: If (Shunt Cal) Exec is executed when the relay circuit is ON, the input value when

the relay circuit is ON is applied.
P2:Y: Set the strain value corresponding to the shunt resistance when the relay circuit is

ON.

¢ Shunt calibration

Current measured value !

Strain After execution

A Gain is corrected.

- Before execution

/- Strain input
= -

1. Automatically obtained when shunt calibration is executed.

P2:Y
\ The strain value corresponding to
the shunt resistor is set to P2:Y of
the setup menu.
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5.17 Setting the Strain Measurement

For details on shunt calibration, see appendix 11.

Note

»  When executing shunt calibration, select an appropriate range so that the measured
values do not exceed the range when the shunt calibration relay circuit is ON. The DL750/
DL750P attempts shunt calibration within the current specified range.

+ If shunt calibration fails (the measured value exceeds the range, for example), an error
message is displayed. In such case, change the range and execute shunt calibration
again.

IM 701210-05E
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5.18 Setting the Acceleration Measurement

Procedure

(€ e )

MANUAL TRIG  ACTON -0 O~ DELAY

<+ compJL

o)

A

<For a description of this function, refer to page 2-15.>

CAUTION

Before connecting the acceleration sensor, check that the bias current to the
sensor is OFF (see step 8 below). Otherwise, damage to the internal circuitry of
the acceleration sensors may result.

. _________________________________________________________________________________________________________________|

1. Press one of the keys from CH1 to CH16 to select the desired channel (select a
channel with the 701275(ACCL/VOLT) installed).
2. Press the Coupling soft key followed by the ACCL soft key.

Setting the Gain

3.  Press the Gain soft key and select a value in the range of x0.1 to x100.

Setting the Sensitivity

4. Press the Next 1/2 soft key.

5.  Press the Sensitivity soft key.

6.  Turn the jog shuttle and set the sensitivity of the acceleration sensor in the
range of 0.10 mV/Unit to 2000.00 mV/Unit.

Setting the Unit

The default value is m/s?. Change the unit as necessary.
7.  Press the Unit soft key to display a software keyboard, and enter the unit
according to the procedure given in section 4.2.

Connecting the Acceleration Sensor

8. Press the Bias soft key to select OFF.
9. Connect the acceleration sensor according to the procedures given in section 3.12.

Setting the Bias Current Supply
10. Press the Bias soft key to select ON.

T\, CHI3 i, CH13 N\, CH13
Display Display Display @ sensitivity
fIFF oN FFE oM pFF - oN f1.00mU,Unit
Variable Uariable
OFF aC OFF
@ Position @ Position
PAC 0.90diu

Coupling

Coupling

c ACCL

] Gain

Fruoe

10:1 x 166

Bandwidth

Full Full

& U Zoom

x 1

Next Next

202

172
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5.18 Setting the Acceleration Measurement

Explanation

Setting the Bandwidth Limit and Waveform Label

For the setup procedure of the bandwidth limit, see section 5.7. For the setup procedure
of the waveform label, see section 8.10.

Setting the Gain

Set the ratio of the output signal with respect to the input signal in the range of x0.1 to
x100.
The default value is x1.

Setting the Sensitivity

Set the sensitivity of the acceleration sensor in the range of 0.10 mV/Unit to 2000.00 mV/
Unit.

Setting the Unit

Set the unit of the acceleration to be displayed on the screen using up to 4 characters.
The default setting is m/s?. Change the unit as necessary.

Up to 8 character strings assigned to the unit are stored. The stored strings can be
recalled using the 9 soft key. In addition, the stored strings can be used on the
acceleration modules of other channels. This function is useful when you are assigning
the same unit to multiple channels. The stored strings are not cleared even when the
power is turned OFF.

Setting the Bias Current Supply to the Acceleration Sensor

When Bias is turned ON, a 4-mA bias current is supplied to the acceleration sensor. Do
not connect the acceleration sensor with Bias turned ON.

Setting the Bandwidth Limit
See section 5.7, “Setting the Bandwidth Limit.”

IM 701210-05E

5-39

SOXY |BJI/\ pUe [BJUOZIIOH



5.19 Setting the Frequency (Number of Rotations,
Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity)
Measurement

Procedure

Setting the Input

WANGALTRIG  FeTON =0 O— DAY

<+ compJL

o)

A

<For a description of this function, refer to page 2-16.>

1. Press one of the keys from CH1 to CH16 to select the desired channel (select a
channel with the 701280(FREQ) installed).

Setting the Preset

2. Press the Input Setup soft key. A setup dialog box opens.

3.  Use the jog shuttle and SELECT to select Preset according to the type of
sensor that is connected to the frequency module. When you select a preset
(Logic 5V to EM Pickup), the input is set to a value appropriate for the signal.
(Some items need to be manually entered.)

If you select User (user-defined), all the setup items can be set arbitrarily. For a
description of the setup items, see the next page.

Typical Applications and Signal Examples of Each Preset

Preset Application and Signal Example
Logic 5V 5-V logic signal, 5-V output sensor, and sensor with TTL output
Logic 3V 3-V logic signal and 3-V output sensor
Logic 12V 12-V driven relay/sequence circuit and 12-V driven sensor
Logic 24V 24-V driven relay/sequence circuit and 24-V driven sensor
ZeroCross Sensor/Encoder that outputs positive and negative voltages and sensor that
outputs sine waves
AC100V When measuring a supply voltage of 100 VAC using the isolated probe (700929)
AC200V When measuring a supply voltage of 200 VAC using the isolated probe (700929)
EM Pickup ~ Power-generating electromagnetic pickup
Pull -up 5V Open-collector output sensor and contact circuit
¥\ CHIS T\, CHIS Ty CHiS
Display Display Display
OFF pN PFF ON PFF ]
Variable Uariable Uariable
OFF OFF OFF
@ Position Setup [© Position Setup @ Position
0.20diu 0.Dodiv ——————————— @ 5elect 0.Zodiv
{4 FU Setup Preset User [ FU Setup Preset [ [(  FU Setup
Logic s
Frequency U Range *19U Frequency U Range I Frequency
Value Div Logic 3V ValuesDiv
Iy valuesDiv Coupling [ c ] . Coupling I Loic 120 "
Z
1kHz # Probe 1:1 - » Probe I e
Logic 24V
Input Setup Bandwidth Full [ Input Setup Bandwidth |— oaie M Input Setup
Pull-up 5V
F User ‘ Threshold 6.0V User Threshold I e User
ZeroCross
e Hys *1x & U Zoom Hys I lE3 U Zoom
x1 x1 AC106U *x 1
@B Dffset Slope EX [ Offset Slope I @ Offset
§0.6 Hz 00.0 Hz AC200V 06.0 Hz
Chatter 8 msec Chatter (I
Next Elimination Next Elimination EM Pickup Next
12 172 1.2
User

T
The Pull Up setup menu appears only when
you set the preset to Pull-up 5V.
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,

Pulse Width, Pulse Integration, and Velocity) Measurement

As necessary, set the items of the preset (Logic 5V to EM Pickup) that you selected in
steps 2 and 3. If you select User (user-defined), set all the setup items arbitrarily. All
operations are done using the jog shuttle and SELECT.

When changing the voltage range setting
Select the V Range (voltage range) from+1 V, +2 V, £5V, +10 V, £20 V, and £50 V.
You can change the setting only when you set the preset to ZeroCross or User.

When changing the input coupling setting
Set the coupling to DC or AC. You can change the setting only when you set the
preset to User.

When changing the probe type setting
Select Probe and set the probe type to 1:1 or 10:1. You can change the setting only
when you set the preset to Logic 5V (3V/12V/24V), Pull-up 5V, ZeroCross, or User.

When changing the bandwidth limit setting

Select the bandwidth limit from 100 Hz, 1 kHz, 10 kHz, 100 kHz, or Full. You can
change the setting on all presets. However, if the preset is set to AC100V or
AC200V, the bandwidth limit cannot be set to Full.

When changing the threshold level setting
Set the threshold. You can change the setting only when you set the preset to User.

When changing the hysteresis setting
Select Hys (hysteresis) from +1%, +2.5%, and £5%. You can change the setting on
all presets.

When changing the slope setting
Set the slope to I (rising) or L (falling). You can change the setting only when you
set the preset to Logic 5V (3V/12V/24V), Pull-up 5V, or User.

Setting the Chatter Elimination Function
Select Chatter Elimination and set the chatter elimination time in the range of 0 ms to
1000 ms. You can change the setting on all presets.

Setting the pull-up
Set Pull Up to ON or OFF if you set the preset to Pull-up 5V.

Setup Setup

Preset [ User | Preset ["Pull-up 5V |

U Range 100 | Voltage range U Range +10y

Coupling o 1 | Input coup"ng Coupling c

Probe & 31 Probe type Probe [ i1 ]

Banduidth [ Fuil ]| Bandwidth limit Banduidth [ FaiT |

Tresold [ 909 1| Threshold level Threshold z50

tys ™ 1 Hysteresis tys i

Slope =  1— Slope Slope I

Guwerim [ 9% 11— Chatter elimination - M
funCtion F -Pull up FF ON

The Pull Up setup menu appears only
when you set the preset to Pull-up 5V.
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Frequency

T\, CAIS
Display

OFF pN

Variable
OFF
@ Position

ﬁl}lj_ééiup

" Frequency

[ value/Diuv
1Hz

M Tnput Setup |

EM Pickup

[ U Zoom |
1

x
w Offset
3.000 Hz

Next
12

Setting the Measurement Item

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Frequency.

Setting Value/Div

6.  Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.
Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 7 to 12 below as necessary.

Setting the Smoothing Filter

7. To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

8.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

Setting the Pulse Average

9. To enable pulse average, use the jog shuttle and SELECT to select Pulse
Average.

10. Use the jog shuttle and SELECT to set the number of times to perform pulse
average in the range of 1 to 4096.

Setting Deceleration Prediction and Stop Prediction

11.  To enable deceleration prediction, use the jog shuttle and SELECT to turn
Deceleration Prediction ON.

12. To enable stop prediction, use the jog shuttle and SELECT to set Stop
Prediction in the range of 1.5 to 10 pulses.

Setup Setup
[ @+Select
Function M Function Frequency
Frequem:g
REUUlthi\]l](l‘]lM)
Revolution(rps) v Number of pulses per rotation
Fitter | @ 8w period -p ([P j% Smoothing filter
L 'uilse Average - -
i = FHi=—1— Moving average order of smoothing
Pover Freq.
Deceleration Pre Deceleration Prediction Pulse average
[7] Pulse Width FF ON - T
o Number of times to perform pulse average
Stop Prediction | Pulse Integ Stop Prediction ; o
Velocit wwise +—— Set the deceleration prediction
elocity
Set the stop prediction

Set Function to Frequency
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,

Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring RPMs or RPSs

T\, CHIS
Display

OFF pN

Variable
OFF
@ Position

TU Setup
r Frequency
€3 valuespbiv
1Hz
[ Tnput Setup |
EM Pickup
[ UzZoom |
x 1

= Offset
3.000 Hz

Next
1.2

Setting the Measurement ltem

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Revolution (rpm) or
Revolution (rps).

Setting the Number of Pulses per Rotation

6. Use the jog shuttle and SELECT to set Pulse/Rotate in the range of 1 to 99999
pulses.

Setting Value/Div

7. Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 8 to 13 below as necessary.

Setting the Smoothing Filter

8.  To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

9.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

Setting the Pulse Average

10. To enable the pulse average, use the jog shuttle and SELECT to select Pulse
Average.

11.  Use the jog shuttle and SELECT to set the number of times to perform pulse
average in the range of 1 to 4096.

Setting Deceleration Prediction and Stop Prediction

12.  To enable deceleration prediction, use the jog shuttle and SELECT to turn
Deceleration Prediction ON.

13. To enable stop prediction, use the jog shuttle and SELECT to set Stop
Prediction in the range of 1.5 to 10 pulses.

Setup Setup
i@+Select
Function I Function Revolution(rpn)
requency PulsesRotate 1 pulse
| .
Hevolut iontrpn? H— Number of pulses per rotation
Revolution(rps) /7 Smoothing filter
® sno|  Period m—p || Filter @ swnthing ST/ Moving average order of smoothing
Pu Duty A ee—1 Pulse average
soceterathon peel T O Deteleration Prediction Number of times to perform pulse average
[T Pulse uidth r — Set the deceleration prediction
Stop Prediction Pulse Inteq Stop Prediction . g
wmse +—— Set the stop prediction

Velocity

Set Function to Revolution (rpm) or Revolution (rps)
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Period

T, CAlS
Display

OFF PN

Variable
OFF
@ Position

FU Setup
Frequency

[ Valuesbiv

1Hz
W mput Setup
EM Pickup
@ U Zoom
x1
© Offset
3.000 Hz

Next
12

Setting the Measurement Item

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Period.

Setting Value/Div

6.  Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 7 to 12 below as necessary.

Setting the Smoothing Filter
7. To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.
8.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

Setting the Pulse Average

9. To enable the pulse average, use the jog shuttle and SELECT to select Pulse
Average.

10. Use the jog shuttle and SELECT to set the number of times to perform pulse
average in the range of 1 to 4096.

Setting Deceleration Prediction and Stop Prediction

11. To enable deceleration prediction, use the jog shuttle and SELECT to turn
Deceleration Prediction ON.

12. To enable stop prediction, use the jog shuttle and SELECT to set Stop
Prediction in the range of 1.5 to 10 pulses.

Setup Setup
N EEE— T T
Function M Function [ Period |
Frequency
Revolution(rpn)
Revolut ion(rps) /7 Smoothing filter
r@HSna—— Period m—p ||FiMer O Spothingem A Moving average order of smoothing
.0 ms
Pui] Tuty Pulse szezLalglp;E — Pulse average
Deceteratiion prel | L Deceleration Prediction Number of times to perform pulse average
[} Pulse uidth weoom — Set the deceleration prediction
Stop Prediction Pulse Integ Stop Prediction L.
B — wwise +—— Set the stop prediction
elocity

Set Function to Period
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Duty Cycle
Setting the Measurement ltem

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Duty.

Setting the Measurement Pulse
6. Use the jog shuttle and SELECT to set Measure Pulse to Positive or Negative.

Setting Value/Div

7. Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 8 and 9 below as necessary.

Setting the Smoothing Filter

8.  To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

9.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

[ Mo CHs |
Display
OFF pN
Uaré;:le ‘—SEL;%SE[EEL . =
o o F——— o J— Function Fgggggﬁﬁféggggggj
FFU_S—ELLLP‘ Revolution(rpn) e s [T Measurement pUIse
Frequency Fevolut ion(rps)
@ Value biv - |[re B m Period - Filter @ Soothing — — Smoothing filter
o ] Doty Moving average order of smoothing
{4 Input Setup Pouer Freq.
M PiEkLlP Deceleration PF Pulse Width
W Stop Prediction | Pulse Integ
g} g]f.s;;tﬂz velocity

Next
1.2

Set Function to Duty
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Power Supply Frequency

T\, CHIS
Display

OFF pN

Variable
OFF

& _Position
TU Setup
" Frequency
73 Value/Div
1Hz
{ Tnput Setup |
EM Pickup
[ UzZoom |
x 1

& Offset
1.000 Hz

Next
12

Setting the Measurement Item

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Power Freq.

Setting the Center Frequency

6. Use the jog shuttle and SELECT to set Center Frequency to 50 Hz, 60 Hz, or
400 Hz.

Setting Value/Div

7. Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 8 to 11 below as necessary.

Setting the Smoothing Filter

8.  To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

9.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

Setting the Pulse Average

10. To enable the pulse average, use the jog shuttle and SELECT to select Pulse
Average.

11.  Use the jog shuttle and SELECT to set the number of times to perform pulse
average in the range of 1 to 4096.

Setup

Setup
[ @-+5elect
Function I Function [ Pouer Freq. |
requency Center 56HZ
[ S
Revolution(rpn) Frequency Center frequech
Revolution(rps) /7 Smoothing filter
i Filt Smoothi i i
® smo|  Period -p itter (@ Snoothing —— Moving average order of smoothing
Bul Duty A=+ Pulse average
- Pouer Freq. Number of times to perform pulse average
Deceleration Pre|
[7] Pulse Width
Stop Prediction Pulse Inteq
Velocity

Set Function to Power Freq.
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,

Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Pulse Width

T\, CHIS
Display

OFF pN

Variable
OFF

6 _Position
TU Setup
r Frequency
€2 valuespiv
1Hz
[ Tnput Setup |
EM Pickup

& U zoom

*x 1
@ Offset
3.000 Hz

Next
1.2

Setting the Measurement ltem

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Pulse Width.

Setting the Measurement Pulse

6. Use the jog shuttle and SELECT to set Measure Pulse to Positive or Negative.

Setting Value/Div

7. Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 8 and 9 below as necessary.

Setting the Smoothing Filter

8.  To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

9.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

ge Setup

tup
i@+Select

—'7
Function [l Function Pulse Width
EI‘EIILIEI'IEQ " Pul i £
leasure Pulse ositive I
Hevolutioncrpm) —— Measurement pulse
Revolution(rps)
Filter Smo| Period Filter (o) Smoothing i i
i ® i - g — Smoothing filter
Pul Tuty Moving average order of smoothing
Pouer Freq.
Deceleration Pre|
f—— Pulse Width
Stop Prediction Pulse Integ
Velocity

Set Function to Pulse Width
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Pulse Integration

T\, CHIS
Display

OFF pN

Variable
OFF
@ Position

TU Setup
Frequency

73 Value/Div

1Hz
4 Input Setup
EM Pickup
& U Zoom
x 1
& Offset
0.000 Hz

Next
12

Setting the Measurement Item

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Pulse Integ.

Setting the Unit/Pulse and Unit

6. Use the jog shuttle and SELECT to set Unit/Pulse in the range of —-9.9999E-30
to 9.9999E+30.

7. As necessary, use the jog shuttle and SELECT to select Unit and enter the unit
according to the procedure given in section 4.2.

Setting Value/Div

8.  Turnthe V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Resetting the Pulse Count

9.  To manually reset the pulse count, use the jog shuttle and SELECT to select
Exec to the right of Reset. The pulse count is reset.

10. To reset the pulse count automatically when the range is exceeded, use the jog
shuttle and SELECT to set Over Limit Reset to ON.

Carry out steps 11 to 14 below as necessary.

Setting the Smoothing Filter

11.  To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

12.  Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

Setting the Pulse Average

13. To enable the pulse average, use the jog shuttle and SELECT to select Pulse
Average.

14. Use the jog shuttle and SELECT to set the number of times to perform pulse
average in the range of 1 to 4096.

Setup Setup
ro*semd Function Pulse Inteq U .u |
Function i ni pulse
Freuenc Unit/Pulse [ —1.00001E-T30 ) .
Revo lut ioncrpn) Unit
Revolution(rps) Unit /7 Smoothing filter
i Filt Smoothi i i
® smo|  Period - itter (@) Sponthing 227 /1 Moving average order of smoothing
7] (# Pul A
Bul Duty L ae—7 — Pulse average
pecoreration pea T IO gver Linit Reset [TFF—O Number of times to perform pulse average
Pulse Width oSt s [~ Over limit reset
Stop Prediction Pulse Integ I ~_
vetocity Manually reset the pulse count

Set Function to Pulse Integ
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,

Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Velocity

., CHIS
Display

OFF pN

variable
OFF
B _Position
TU Setup
r Frequency
3 Valuesbiv
1HzZ
M Input Setup |
EM Pickup

™3 U Zoom

x 1
© Offset
0.000 Hz

Next
12

Setting the Measurement ltem

4.  Press the FV Setup soft key. A setup dialog box opens.
5.  Use the jog shuttle and SELECT to set Function to Velocity.

Setting the Distance/Pulse

6. Use the jog shuttle and SELECT to set Distance/Pulse in the range of —
9.9999E-30 to 9.9999E+30.

Setting the Time Unit and Unit

7. Use the jog shuttle and SELECT to set Time Unit to hour, min, or sec.
8.  Use the jog shuttle and SELECT to select Unit and enter the unit to be
displayed on the screen according to the procedure given in section 4.2.

Setting Value/Div

9.  Turn the V/DIV knob to set the Value/Div value. You can also set Value/Div by
pressing the Value/Div soft key and turning the jog shuttle.

Note

The unit for Value/Div and offset are synchronized to the unit of the measurement mode
selected in steps 4 and 5. For the procedure of setting the offset value, see section 5.10.

Carry out steps 10 to 15 below as necessary.

Setting the Smoothing Filter

10. To enable the smoothing filter, use the jog shuttle and SELECT to set Filter to
Smoothing.

11. Use the jog shuttle and SELECT to set the moving average order of smoothing
in the range of 0.0 to 1000.0 ms.

Setting the Pulse Average

12. To enable the pulse average, use the jog shuttle and SELECT to select Pulse
Average.

13. Use the jog shuttle and SELECT to set the number of times to perform pulse
average in the range of 1 to 4096.

Setting Deceleration Prediction and Stop Prediction

14. To enable deceleration prediction, use the jog shuttle and SELECT to turn
Deceleration Prediction ON.

15.  To enable stop prediction, use the jog shuttle and SELECT to set Stop
Prediction in the range of 1.5 to 10 pulses.

Etl
——J&+Select

Setup Setup

Filter

Function

Deceleration Pre|
r

Stop Prediction

Function

Velocity
Distance Pulse[ —1.00061E-130

Time Unit Sec

Frequency

Reuolution(rpn)

| - Distance per pulse
— Time unit and unit

Revolution(rps) Unit n/s

Smoothing filter

) . w—V ) )

© Sy Period —p [ @ spomigoT 4 Moving average order of smoothing
Pul] Duty Pulse Average

——zmrs 1+ Pulse average
Number of times to perform pulse average

— Set the deceleration prediction
Stop Prediction . .
wwise +—— Set the stop prediction

Power Freq.
Deceleration Prediction
TT

Pulse Width ON

Pulse Integ

I Velocity

Set Function to Velocity
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

Explanation
Setting the Input: Input Setup

Preset

Select a preset to automatically enter settings appropriate for the signal (Some items
need to be manually entered). If you select User (user-defined), all the setup items can
be set arbitrarily. The following 10 presets are available. For details on the settings of
each preset, see appendix 13.

* Logic 5V, Logic 3V, Logic 12V, and Logic 24V
Use this preset when the output from the sensor or other equivalent item changes in
therange of 0 Vto 5V (or 3V, 12V, or 24 V: supply voltage applied to the sensor).
The voltage range is automatically set to the optimum voltage range, and the
threshold level is automatically set to one-half the voltage.

¢ Pull-up 5V
Use this preset when the sensor output is open collector or contact output. The pull-
up function is enabled only when this preset is selected. The pull-up voltage is
approximately 5 V, and the pull-up resistor is 4.7 kQ. If you turn pull-up ON, set the
input voltage in the range of 0 Vto 5 V. If the input voltage exceeds this range, the
protection circuit is tripped and the pull-up resistor is automatically cut off.

e ZeroCross
Use this preset when the input voltage changes around 0 V. The input coupling is
automatically set to AC, and the threshold level is automatically set to 0 V. When
setting the voltage range, be sure that the maximum amplitude does not exceed the
voltage range.

e AC100V or AC200V
Use this preset when measuring the supply voltage of 100-V or 200-V power supply
systems. The probe type is automatically set to 10:1; the voltage range is
automatically set to a value suitable for the input voltage and probe factor; and the
coupling is automatically set to AC. Be sure to use the isolated probe (700929) when
measuring the power supply voltage.

e EM Pickup: Electromagnetic Pickup
Use this preset when connecting the electromagnetic pickup directly. The voltage
range is automatically set to +1 V, and the threshold level is automatically set to 0 V.

e User: User-defined
Use this preset when entering the input conditions arbitrarily. Pull-up cannot be
specified.

Note

»  When measuring high voltage exceeding 42 V (AC+DCpeak) on the 701280 (FREQ), be
sure to use the isolated probe (700929).

» Use EM Pickup only when connecting the electromagnetic pickup.

»  When set to EM Pickup, the LEDs of the frequency module do not illuminate in red even
when the range is exceeded.

» The DL750/DL750P does not support electromagnetic pickups that require power supply
or those that require terminators at the output. For these types of electromagnetic pickup,
furnish appropriate measures on the sensor end.

+ The output from the electromagnetic pickup must be within 42 Ve.p. The minimum
sensitivity is 0.2 Vp-p. If the output is less than the minimum sensitivity, the measured
values may be unstable.

+  When using the pull-up function, do not let the voltage exceed the 0 to 5 V range. If the
voltage exceeds the range, the protection circuit will be tripped, and the pull-up circuit will
be cut off.
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,

Pulse Width, Pulse Integration, and Velocity) Measurement

The following 10 input setup items are available.

Voltage Range: V Range

Select the input voltage range (xFS) from the following:

e When the probe attenuation is set to 1:1
+1V,+2V, 5V, +10V, £20 V, or +50 V (xFS)

¢ When the probe attenuation is set to 10:1
+10V, £20 V, £50 V, £100 V, +200 V, or £500 V (£FS)

Coupling

Set the input coupling to DC or AC.

The description is the same as with the input coupling of other modules. See the
functional explanation given in “Input Coupling” on page 2-8 and the explanation given
in section 5.5.

Probe Type

Select 1:1 or 10:1.

The description is the same as with the probe type of other modules. See the
functional explanation given in “Probe Type” on page 2-9 and the explanation given in
section 5.6.

Bandwidth Limit
Set the bandwidth limit to 100 Hz, 1 kHz, 10 kHz, 100 kHz, or Full. You cannot select
Full when the preset is set to AC100V or AC200V.

Threshold Level
Set the level within FS of the input voltage range. The resolution is a value
corresponding to 1% of FS.

Hys (Hysteresis)
Set the hysteresis to £1%, £2.5%, or £5% of the FS of the input voltage range.

Slope
Select £ (rising) or L (falling).

Chatter Elimination

Eliminates the chatter that occurs such when the contact input is turned ON/OFF.
The changes in the signal over the specified time can be discarded. Set the interval
in the range of 0 to 1000 ms (1-ms resolution). When 0 ms is selected, the chatter
elimination function is turned OFF.

Chattering elimination is effective against both the rising and falling edges.

Pull Up
You can turn ON/OFF pull-up only when the preset is set to Pull-up 5V. Pull-up is not
possible in other presets.
When using pull-up, set the input voltage in the range of 0 V to 5 V. If a voltage exceeding
this range is applied, the internal protection circuit will cut off the pull-up circuit.
Internal equivalent circuit when using pull-up

+5V

4.7 kQ 990 kQ

0 v {>

10 kQ

3
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

Setting the Measurement Item: Function

The following nine items are available.

¢ Frequency Tw(s)
Frequency (Hz) = 1/Tw (s) P \ P
Measurable range: ~ 0.01 Hz to 200 kHz

¢ Period

Period (s) = Tw (s)
Measurable range:  5usto50s

* RPMs/RPSs

F(Hz)
RPMs = Frequency (Hz)/the number of pulses per rotation
(Nr) x 60 Nr: The number
of pulses per rotation

Measurable range: ~ 0.01 rpm to 100000 rpm

RPSs = Frequency (Hz)/the number of pulses per rotation
(Nr)

Measurable range: 0.001 rps to 2000 rps

e Duty Cycle Tw(s)
Duty cycle (%) = Thigh (s)/Tw (s) Thigh(s)| Tlow(s)
Or, duty cycle (%) = Tlow (s)/Tw (s)
Measurable range: 0% to 100%

g

¢ Pulse Width

Thigh(s), Tlow(s)
Pulse width (s) = Thigh (s)
or pulse width (s) = Tlow (s) _}

Measurable range: 2usto50s

e Power Supply Frequency Tw(s)

Power supply frequency (Hz) = 1/Tw (s) m
Resolution: 0.01 Hz

Measurable range: (50 Hz, 60 Hz, or 400 Hz) + 20 Hz

* P& se Integration (Distance/Flow Rate) N (count)
Pulse integrated value = N (count) x physical amount per | N |
pulse (1) i I Ny N oy I

Set the physical amount per pulse (l) to distance or flow rate.
A suitable user-defined unit can be assigned to the specified
physical amount.

Measurable range:  Up to 2x10° counts

e Velocity Tw(s)
Velocity (km/h) = Distance per pulse | (km)/Tw (s) x 3600
Velocity (m/s) = Distance per pulse | (m)/Tw (s) Distance
The distance and unit can be user defined (angular velocity, Per pulse (I)
etc.).

Measurable range: F (=1/Tw) = 0.01 Hz to 200 kHz
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,

Pulse Width, Pulse Integration, and Velocity) Measurement

Setup Items for Each Measurement ltem

When the Measuring Rotation

Pulse/Rotate
Set the number of pulses per rotation in the range of 1 to 99999 pulses.

When Measuring the Duty Cycle or Pulse Width

e

Measure Pulse
Set the measurement pulse to Positive or Negative.
e When Measuring the Duty Cycle
Positive: Measures the ratio of the positive pulses.
Negative: Measures the ratio of the negative pulses.
¢ When Measuring the Pulse Width
Positive: Measures the width of the positive pulse.
Negative: Measures the width of the negative pulse.

*When Positive is selected *When Negative is selected
T
TP LI

I | I Pulse width: | I | Pulse width:
Ta Measures the width of Tp |, Ta Measures the width of Tp
— Duty: — Duty:
Tb Measures Ta/Tb Tb Measures Ta/Tb

Precautions to Be Taken When Measuring the Duty Cycle

The output is set to 0% or 100% when either of the conditions below is met when

measuring the duty cycle.

« When there is no pulse input after a time equal to 4 times the period of the pulse
that was input immediately before.

« When there is no pulse input for 20 s.

When the measurement pulse is set to Positive, the output is set to 0% when the

pulse input is low when the condition is met and 100% when the pulse input is high.

When the measurement pulse is set to Negative, the output is set to 0% when the

pulse input is high when the condition is met and 100% when the pulse input is low.
T: pulse period The output is set to 0% when a time equal to

|<_,|—> Tx4 or 20 s elapses after the last pulse was input.

Status when the condition is met: Low

\4

I— 0% (when the measurement pulse is set to Positive)

When Measuring the Power Supply Frequency

Center Frequency
Set the center frequency to 50 Hz, 60 Hz, or 400 Hz.

When Measuring the Pulse Integration

Unit/Pulse
Set the physical amount per pulse in the range of —-9.9999E+30 to 9.9999E+30.

Unit
As necessary, enter the unit of pulse integration to be displayed on the screen using
up to 4 characters.

Over Limit Reset
Select ON to reset the pulse count automatically when the range is exceeded. Select
OFF to not reset the pulse count. The default setting is OFF.

Reset
To reset the pulse count manually, select Exec.

IM 701210-05E
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5.19 Setting the Frequency (Number of Rotations, Period, Duty Cycle, Power Supply Frequency,
Pulse Width, Pulse Integration, and Velocity) Measurement

When Measuring the Velocity
¢ Distance/Pulse
Set the distance per pulse in the range of —9.9999E+30 to 9.9999E+30.

e Time Unit
Set the time unit to hour, min, or sec.
The output is automatically converted to a velocity with respect to the specified time.

e Unit
Set the unit of the velocity to be displayed on the screen using up to 4 characters.
The default setting is m/s.

Filter

Computation such as smoothing filter and pulse average can be performed depending
on the selected measurement mode.
« Smoothing
Set the moving average order of smoothing in the range of 0.0 to 1000.0 ms.
» Pulse Average
Set the number of times to perform pulse average in the range of 1 to 4096.

Deceleration Prediction

Select ON to automatically compute and predict the deceleration curve from the elapsed
time after the pulse stops. Select OFF to not perform deceleration prediction.

Stop Prediction

Set the time from the point when the pulse input stops to the point when the function
determines that the object has stopped The time can be set to x1.5, x2, X3, ..., X9, and
x10 (10 settings) of the pulse period (T) of the pulse one period before the pulse input
stopped. Select OFF to not perform stop prediction.
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5.20 Setting Logic Waveforms

<For a description of this function, refer to page 2-19.>
Procedure
1. Press SHIFT+CH9(LOGIC A) or SHIFT+CH10(LOGIC B).

Note

(hsrory [ mam

For a description of setting the vertical position, see section 5.4. For a description of zooming
vertically by setting the zoom rate, see section 5.8. For a description of setting waveform
labels, see section 8.10.

Turning ON/OFF Logic Waveforms
2. Press the Display soft key to select ON or OFF.

Turning ON/OFF the Bit Display

3.  Press the Display Bits soft key to display the display ON/OFF setup screen.
4. Turn the jog shuttle to move the cursor to the bit you wish to turn ON.
5.  Press SELECT to turn it ON.
You can turn ON all items at once by selecting All ON.
You can turn OFF all items at once by selecting All OFF.
6.  As necessary, repeat steps 4 and 5.

Selecting the Bit Display Position

7. Press the Bit Mapping soft key to select Fixed or Auto.

Setting Labels for Each Bit

8.  Press the Bit Label soft key. A setup dialog box opens.
9.  Turn the jog shuttle to move the cursor to the bit on which to set the label and
enter the label according to the procedures given in section 4.2.

200kS/S  Snsftie
Logic A =1 Normal
1
AT Z50mw T TRinf 10k 75
| fn LogicA | T LogicA [ I LogicA |
Display Display Display
pFF ON pFF ON la| OFF PN
@ Position Display Bits |[§ Position /‘\ /\ /\ @ Position
1
0.ediv @ A1l ON 0.J0d iv B HI 0. Zodiv
o VU Zoom @ All OFF [& VU Zoon & U Zoom
X1 Bitl X1 x 1
Label Bit2 Label Label
-) -—) 2500 )
LogicA Bit3 Logich Losich Logich
T
" @ Bitd H
Display Bits Display Bits = Display Bits
BitS
=
(® Bit6 I« \
Bit Label Bit Label il Bit Label
@ Bit?
Bit Mapping Bitd | Bit Mapping | s Bit Mapping
Fixed Puto Fixed puto i Fixed uto
-
|25, 000ns 25.00ins
Stopped 427 Edge CH1 Ex
(|- 2002/06/21 14:32:06) fAuto 0.025V 2002/06,21 14:57:47
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5.20 Setting Logic Waveforms

Explanation

Turning ON/OFF the Bit Display

You can specify whether to display the waveform for each bit.

Bit Display Position: Bit Mapping

» Fixed: A space is allocated for bits that are turned OFF.

A space is not allocated for bits that are turned OFF.

Only the bits that are turned ON are displayed in order from the top.

« Auto:

Fixed (when bit 7 of LOGIC A is OFF)

Al

Al

A2

A2

A3

A3

A4

A4

A5

A5

A6

A6

A8

A8

Setting Labels for Each Bit
Alphanumeric characters that can be entered: Up to 8 characters

Auto (when bit 7 of LOGIC A is OFF)
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5.21 Setting Event Waveforms

<For a description of this function, refer to page 2-19.>
Procedure

1. Press SHIFT+CH11(EVENT).
Note

For a description of turning ON/OFF the event waveform, see section 5.1. For a description
of setting the vertical position, see section 5.4. For a description of zooming vertically by
setting the zoom rate, see section 5.8. For a description of setting waveform labels, see
section 8.10.

Selecting the Event Waveform to Be Displayed

2. Press the Display Bits soft key.
3.  Press the Dual Capture or Voice soft key to select ON or OFF.

200kS-s  DMsAliv
s
L o Nornal
1
(&l pAIT << Tk LR 5>
I _Event
Display
R FF ON
T Event peE
Display (5 Position
1 -

PFF ON 3 ™ 0.00div
@ Position 5 U Zoon

0.90div X1

& U Zoon Label

-2.500

x 1 i S0. 0007 Event
Display Bits

Label Uoice
Event o —-—

.
\ \ ‘ TDual Capture

)T Iy EAC

P}isplng Bits

-50. 0000
|25, 000 25.000ns
Stopped 126 Edge CH1 £

(| 2002-06,-21 15:02:33) Auto 0.025V 2002/06,21 15:02:43
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5.21 Setting Event Waveforms

Explanation
Selecting the Event Waveform to Be Displayed: Display Bits

You can select the event waveform you wish to display and turn it ON/OFF.

Dual Capture: Displays the times when triggers are activated when using the dual
capture function (see section 7.6) as event waveforms.

Voice: Indicates the interval of the voice memo that has been recorded using
the voice memo function (see section 7.9). The interval during which a
voice memo is recorded is from the rising edge to the falling edge of the
event waveform.

Notes Regarding the Event Waveform (Voice Memo Function)

 If the record length setting is set long in the ACQ menu causing the number of
channels that can be used to 3 channels or less, event waveforms are not displayed.
In this case, the voice memo function cannot be used.

« If the voice memo function is OFF (Voice Memo menu > Mode: OFF) even when the
event waveform display is ON (Display Bits > Voice: ON), event waveforms are not
saved when waveform data is saved. In addition, even if a voice memo is recorded
during waveform acquisition, if the voice memo function is turned OFF at the time
waveform data is saved, event waveform data/voice data will not be saved.

+ In realtime recording, if the valid number of channels’ is 3 channels or less, event
waveforms cannot be used. In this case, the voice memo function cannot be used.
1. Valid number of channels signify the number of channels that are turned ON excluding

MATH1 to MATHS8 channels. However, for LOGIC A and LOGIC B, the number of channels
is counted as 1 regardless of whether one of the channels is ON or both channels are ON.

Format of Event Waveform
For event waveforms, the following format is used.
MSB LSB
|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0|
N ~ N ~ \ ) |\ )
OR L) (Reserved)
Voice Bit
» (Reserved)

—> Dual Capture Bit
» (Reserved)
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Chapter 6

6.1

Triggering

Setting the Trigger Mode

<For a description of this function, refer to page 2-27.>
Procedure

1. Press MODE.

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

3.  If you select Single(N), turn the jog shuttle to set Single(N) Count (the number
of times to acquire the waveform).

CH1  0.200V/div

—_—

B

1MS/s  1nstiv
Normal

[EAT

T.000W

<

Tiar}

ok 3%

HODE

HODE

Auto

Auto

Auto Level

Auto Level

-1, 000%

Normal

Nornal

oY

5. 007

A

A

/N

Single

single

SingleN)

Single(N) |

5. 000ns

N/

25,000y

\/

\/

~
Vi

Vi

5. 000ns

Stopped

Jo46

Edge CH1
Auto

£
0.145V

Loy

Log

@ Single(h)
Count
1003

Bunabbia] ﬂ

Explanation
Auto Mode

If the trigger condition is met within the 50-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.

However, triggering operates in normal mode when using simple trigger with the trigger
source set to Time, even if auto mode is specified.

Auto Level Mode

Within the timeout period (approximately 1 s), the waveforms are displayed in the same
fashion as in the auto mode. If a trigger does not occur within the timeout period
(approximately 1 s), the center value of the amplitude of the trigger source is detected,
the trigger level is automatically changed to the center value, and the trigger is generated
to update the displayed waveform. The auto-level mode is valid only if the trigger is a
simple trigger and the trigger source is between CH1 and CH16. 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.
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6.1 Setting the Trigger Mode

Normal Mode

The display is updated only when the trigger conditions are met. The display is not
updated if the trigger does not occur. Therefore, to check the waveform or ground level
when no trigger is detected, use auto mode.

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
When the trigger condition is met, the waveform is acquired the specified number of

times and stops. This mode is used when acquiring a waveform using the sequential
store function.

Log Mode

In this mode, the trigger settings are disabled. The specified record length of data is
acquired once when acquisition is started, and the displayed waveforms are 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.

Note

» The trigger mode setting applies to both simple and enhanced triggers.
» In the recorder mode of the DL750P (see chapter 9), select the trigger mode from Auto,
Repeat, Single, and Log. For details on the Repeat mode, see section 9.3.
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6.2 Setting the Trigger Position

Procedure

o o o
o1 @ 0wz B s B oot

MANUAL TRIG ACTON 001 OO

O =+ comptl
o)
Explanation

<For a description of this function, refer to page 2-28.>

1. Press POSITION.

2. Turn the jog shuttle to set the trigger position.
If you wish to select 10%, 50%, or 90%, you can press the corresponding soft
key.
Pressing RESET resets the position to 50%.

—_— Insss - tnci
Normal

B
[EAT T.000W << Toanf 10K 3>

CH1  0.200V/div

POSITION
[@ Position

i

539.0%

Set to 16x

-1.0004 Set to 50«
oY 5. 007

IIVANFANE ANVA
VARV IV

-25.000
5. 0000 5. 000ns
Stopped 3646 Edge CH1 £

Auto 0.145V

Set to 90x

HEE

Trigger Position

Trigger position = Trigger point + trigger delay
You can select the location of the trigger position on the screen.
If the trigger delay is 0 s, the trigger position and the trigger point match.

T (Trigger position)
-

)

Delay

Trigger point

Selectable Range of Trigger Position

With the display record length taken to be 100%, set in the range of 0 to 100% (in 0.1%
steps).

Trigger Position Marker

A position marker (') appears at the top of the screen. The marker indicates the trigger
position with respect to the display record length.
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6.2 Setting the Trigger Position

Time Reference Mark

A | mark is displayed at the time reference position of the acquisition data separately
from the trigger position.

e When Set to a Mode Other Than Roll Mode
Normally, the time reference point and the trigger position are displayed at the same
position, because they match.
If the waveform acquisition is stopped in the middle of the operation, the preset trigger
position and the actual trigger position (trigger point) are offset, because not all the
data of the pre-trigger section and post-trigger section have not been acquired. In this
case, the time reference mark is offset from the trigger position mark, because it
indicates the actual trigger point.

When the time reference mark is displayed When the time reference mark is displayed
overlapped with the trigger position mark offset from the trigger position mark
(R) . .
‘J” Preset trigger position Trigger point
o1 o.soaviv > s, S o 2000 %} /ﬁ‘%\. o
gy — = Ty O]
 Tustnans
N O O B = e e
0.000
4, u L u u o Time from the trigger point e

= Ty o ¥ Stoppea 2 Bage o £
it ™ ez 750627 15 S oBeen0s 10:06:50) Siwgte .o

. . ar | | | |
Time from the trigger position | | ; I

Pre-trigger  Post-trigger

2002/07/05 18:08:09

¢ For Roll Mode Display
When the trigger mode is set to Auto or Auto Level, the reference point is the point
when the waveform acquisition was stopped.
When the trigger mode is set to Log, the reference point is the point when the
waveform acquisition was started.

When trigger mode is set to Auto/Auto Level When trigger mode is set to Log

Time reference point Time reference point
| e 50| Hrme — =
R TR BT p—
T R M e
T — ,|||||||||||||||||||||||||||||H|IHIIIIIIHI||||||||||||ll|||||||||||||||| ﬁ
AR L
T K Time from the reference point  Timefrom the reference point/

Notes for Setting the Trigger Position

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

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

» If you change the T/div setting, the time axis setting is rescaled with respect to the
trigger position.
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6.3 Setting the Trigger Delay

Procedure

ENTER

TIMEDIV 7=
%

<+ comell

00

A

Explanation

<For a description of this function, refer to page 2-28.>

1. Press SHIFT+POSITION.
2. Turn the jog shuttle to set the trigger delay.
Press RESET to reset the value corresponding to the selected unit to 0.0 us.

CH1  0.200V/div

1MS/s  1nsAliv
Normal

—_—

B

[EAT T.000W

<< Mainf 10k 3>
DELAY
@ Delay

€ .0us|

~1.onov

[EAT 5. 0007

ANVA

NV

25, 000y

N VRV

S. 000ms

Stopped 3646

Edge CH1  f
Auto 0.1450

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

delay function.

Selectable Range of Trigger Delay

0to10s

(Minimum resolution is 100 ns.)

Delay

J (Trigger position)

T

Trigger point

Notes for Setting the Trigger Delay

* When T/div is changed, the trigger delay remains unchanged.
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6.4 Setting the Hold Off Time

<For a description of this function, refer to page 2-29.>

Procedure
1. Press SIMPLE/ENHANCED.
2. Press the Hold Off soft key.
3.  Turn the jog shuttle to set the hold off time.
Pressing RESET resets the value to 0.0 us.
cHL  0.2000div ==———1 Mo 1
Select Select
Eimple Enhanced| Sinple Enhanced
Source Source
CH1 CH1
Slope Slope
5 - ¥
@ Level | = Level
0.175 U 0.1%5 v
W o = Eo 4
[ Hold Off \/ \/ \/ \/ \/ @ Hold Off
0.Jus 0. s
<+ compJL 25, 0000
@A Sfﬂ:l[:g; 3646 Edge CH1 £ e
Auto 0.145V
Note
The hold off time setting applies to simple trigger and enhanced triggers.
Explanation

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

Repetition period: T

Trigger level I

Trigger source |
signal

L

UL

Trigger signal limited by hold off time t (when the trigger slope is set to rising edge)
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6.4 Setting the Hold Off Time

Selectable Range of Hold Off Time
0 ns to 10 s (the initial value is 0 ns). The resolution is 100 ns.

Notes for Setting the Hold Off Time
» If you are setting the hold off time to 50 ms or greater, set the trigger mode to normal.
* When used with A->B(N) or A Delay B trigger, the hold off time applies only to

condition B.
» The hold off time is set to 0 ns for Period trigger, and this function is invalid.

IM 701210-05E
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6.5 Setting the Edge Trigger (SIMPLE)

<For a description of this function, refer to page 2-20.>
Procedure

‘ 1. Press SIMPLE/ENHANCED.
/ < 2. Press the Select soft key to select Simple.

Setting the Trigger Source

3.  Press the Source soft key. The trigger source selection menu appears.
4.  Use the jog shuttle and SELECT to select the trigger source from CH1 to
CH16, DSP1 to DSP6 (optional).

D) Note
' The menu does not appear for channels without modules.
i v
Cond [ cnto | vt [ etz )
oA B wocs | e @ _
ms [ ci6) Setting the Trigger Level

5. Press the Level soft key.
6.  Turn the jog shuttle to set the trigger level. Press RESET to set the trigger

= e level to 0.
MANUAL TRIG . O DELAY NOte

= = couell The trigger level setting applies to both simple and enhanced triggers.
0,

Setting the Trigger Slope
7.  Press the Slope soft key to select £, 1, or §1.

Setting the Hysteresis
8.  Press the Hysteresis soft key to select A/, 7, or 7.

Setting the Hold Off

9.  Set the hold off time according to the procedures given in section 6.4.

"STHPLE (Edge) | [SINPLE (Edge) | [SIMPLE (Edge) | SIMPLE (Edge)
Select [@+Select Select [ select | Select
Linple Enhanced| ine Binple Enhanced Simple Enhanced| inple Enhanced

cH1
CHZ
[ Source | CH3 Source [ Source |
CHL Cch4 CH1 ‘ CH1
Slope CcHS Stope ~ Slope
F - a6 . —p . —p
@ Level CH13 & Tevel @ Level
0.175 U CH14 015 U 0135 U *
[Hysteresis | CH1S | Tysteresis | S
Wow = chis W o & ‘W#ﬁ‘ "
’7@ Hold OfT DSP1 [ Wold OFF [0 Hold Off T —
0.%us v— 6.us 0.%us 0.%us

DSP1 to DSP6 are optional.
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6.5 Setting the Edge Trigger (SIMPLE)

Explanation

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

Setting the Trigger Source
Select the trigger source from CH1 to CH16, DSP1 to DSP6 (optional).

Note

If you set the trigger source to a value other than CH1 to CH16, DSP1 to DSP6 (optional),

see the sections below.

+ Time: Section 6.8, “Setting the Timer Trigger (SIMPLE)”

» LogicA, Logic B: Section 6.9, “Setting the Logic Trigger (SIMPLE)”

« Ext (TRIG IN terminal of the side panel): Section 6.6, “Setting the External Trigger.”

» Line (commercial power supply signal): Section 6.7, “Generating Triggers on the Power
Signal (SIMPLE)”

Setting the Trigger Level

e When Measuring Voltage
Selectable range: +(V/div)x10
Resolution: Varies depending on the input module.

e When Measuring Temperature
Selectable range: Measurement range of each thermocouple
Resolution: 0.1°C, 0.1 K, or 0.1°F (set within the measurement range (varies
depending on the thermocouple type)
For a description of the measurement range of thermocouples, see
section 5.16.

* When observing strain
Selectable range: +(Measurement range)
Resolution: 1 uSTR or 0.0005 mV/V

Trigger Level and Resolution

The resolution varies depending on the input module as follows:
When Measuring Voltage (When the Probe Attenuation Is 1:1)

Input Module

701250/701255/ 701251 701265 701260 701275
V/div 701261/701262
0.1 mV/div - - 0.001 mV - -
0.2 mV/div - - 0.002 mV - -
0.5 mV/div - - 0.005 mV - -
1 mV/div - 0.01 mV 0.01 mV - -
2 mV/div - 0.02 mV 0.02 mV - -
5 mV/div 0.05 mV 0.05 mV 0.05 mV - 0.05 mV
10 mV/div 0.1 mV 0.1 mV 0.1 mV - 0.1 mV
20 mV/div 0.2mV 0.2mV 0.2mV 0.2mV 0.2mV
50 mV/div 0.5mV 0.5mV 0.5mV 0.5mV 0.5mV
100 mV/div 0.001V 0.001V 0.001 V 0.001V 0.001V
200 mV/div 0.002V 0.002V 0.002 V 0.002 V 0.002V
500 mV/div 0.005V 0.005V 0.005V 0.005V 0.005V
1 V/div 0.01V 0.01V 0.01V 0.01V 0.01V
2 V/div 0.02V 0.02V 0.02V 0.02V 0.02V
5 V/div 0.05V 0.05V 0.05V 0.05V 0.05V
10 V/div 0.1V 0.1V 0.1V 0.1V 01V
20 V/div 0.2V 0.2V - 0.2V -
50 V/div - - - 0.5V -
100 V/div - - - 0.001 kV -
200 V/div - - - 0.002 kV -

The resolution is 0.01 div on all modules.

IM 701210-05E
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6.5 Setting the Edge Trigger (SIMPLE)

When Measuring Temperature

Range Resolution
K,E,J,T,LLUNR,S,B W 0.1°C
Au7Fe 0.1 K

Setting the Trigger Slope

Select how the trigger source is to cross the specified level for activating the trigger from
the following three choices.

£

1

fi:

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

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

Activated on either a rising edge or falling edge.

Setting the Trigger Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. Select the trigger hysteresis from the following three types.

When Measuring Voltage

A/ Approx. £0.1 division of hysteresis around the trigger level.
=A: Approx. 0.5 division of hysteresis around the trigger level.
77 : Approx. +1 division of hysteresis around the trigger level.

When Measuring Temperature
A/ Approx. £0.5°C (K, °F)
¢ Approx. +1°C (K, °F)

7 : Approx. +2°C (K, °F)

When Measuring Strain

Hysteresis of approximately £2.5% of the range around the trigger level.
Hysteresis of approximately £12.5% of the range around the trigger level.
Hysteresis of approximately £25% of the range around the trigger level.

When Measuring Acceleration

A/t Hysteresis of approximately £0.1 divisions of the range around the trigger level.
=A: Hysteresis of approximately £0.5 divisions of the range around the trigger level.
7/ : Hysteresis of approximately =1 division of the range around the trigger level.

When Measuring Frequency and Other Parameters on the Frequency Module

A/t Hysteresis of approximately £0.01 divisions of the range around the trigger
level.

=A#: Hysteresis of approximately £0.5 divisions of the range around the trigger level.

7/ : Hysteresis of approximately =1 division of the range around the trigger level.

Trigger is activated (When set to rising edge 1)

Trigger level —------------- /\ ] """""" i Hysteresis width

Wv

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”
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6.6 Setting the External Trigger (SIMPLE)

Procedur

=

Dsp1 B 0Pz ] _DsPs B DsP4

<+ comp L

O @

A

Explanation

<For a description of this function, refer to page 2-20.>

1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Simple.

Setting the Trigger Source

3.  Press the Source soft key. The trigger source selection menu appears.
4.  Use the jog shuttle and SELECT to select Ext.

Setting the Trigger Slope
5.  Press the Slope soft key to select £ or 1.

Setting the Hold Off
6.  Set the hold off time according to the procedures given in section 6.4.

SIMPLE (Edge) SIAPLE (Edge) SIHPLE (Edge) SIHPLE (Edge)
Select [@+Select Select Select Select
inple Enhanced| Tine Fimple Enhanced| pimple Enhanced| imple Enhanced|
CH1
CHz
Source CH3 Source Source Source
CH1 CH4 ‘ CH1 ‘ Ext Ext
Slope CHS Slope
- -> - |
5 CHG Ea
@ Level LogicA
T
0.1 v Logich
Hysteresis Ext
M o= = Line
[© Hold OFf @ Hold OFf
o.7us 0. Jus 0. 2us

DSP1 to DSP6 are optional.

The external signal that is input through the TRIG IN terminal on the left side panel of the
DL750/DL750P can be used to generate triggers.

Note

For details on the TRIG IN terminal, see section 14.1.

Setting the Trigger Source
Select Ext.

Setting the Trigger Slope

Select how the trigger source is to cross the specified level for activating the trigger from

the following two 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).

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”

IM 701210-05E

6-11

Bunabbia] ﬂ



6.7 Generating Triggers on the Power Signal
(SIMPLE)

<For a description of this function, refer to page 2-20.>
Procedure

C D 1. Press SIMPLE/ENHANCED.
/ < 2. Press the Select soft key to select Simple.

Setting the Trigger Source

3.  Press the Source soft key. The trigger source selection menu appears.
4.  Use the jog shuttle and SELECT to select Line.

Setting the Hold Off

5.  Set the hold off time according to the procedures given in section 6.4.

STHPLE (Edqe) SIMPLE (Edge) SINPLE (Edge)
Select @+Select Select Select
imple Enhanced| Tine Binple Enhanced| Bimple Enhanced

CH1

CHZ

Source CH3 source Source
‘ Line

CH1 CH4 ‘ CH1

Slope CHS o
E -> oHE ¥ g
O <+ comp L B Level Logich Tevel
FILE ® 0105 U LogicB 613 U
4 Hasterests |

Wox =

@ Hold OFF
0.%us

@ Hold OFF
0. us

DSP1 to DSP6 are optional.

Explanation
Triggers can be generated on the rising edge of the power signal that is being supplied
to the DL750/DL750P. Waveforms can be observed by synchronizing to the commercial
power supply frequency (50 Hz or 60 Hz).
Setting the Trigger Source

Select Line. The power signal that is being supplied to the DL750/DL750P becomes the
trigger source.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”
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6.8 Setting the Timer Trigger (SIMPLE)

Procedure

== =

Dsp1 B 0Pz ] _DsPs B DsP4

<For a description of this function, refer to page 2-20.>

1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Simple.

Setting the Trigger Source

3.  Press the Source soft key. The trigger source selection menu appears.
4.  Use the jog shuttle and SELECT to select Time.

Setting the Date/Time and the Interval for Activating Triggers

5. Press the Date/Time soft key. A setup dialog box opens.

Use the jog shuttle and SELECT to set the Date and Time.

When you are done, use the jog shuttle and SELECT to select Set.

Press the Time Interval soft key.

Turn the jog shuttle to set the time interval for activating triggers in the range of
1 min to 24 hours.

©® N

[suecewarces] Josmon)) STHPLE (Edge). [STAPLE (Edge) | STRPLE (Edie) | [SIAFLE (Edge) |
MANAL TRIG Y o e Select f@+Select Select Select Select
imple Enhanced| ine Bimple Enhanced Bimple Enhanced Bimple Enhanced|
<+ comp L > z
@ CH1 Date/Time
—A— cHz
Source CH3 Source Date Year 2001 Source Source
CHL CHe ‘ CH1 ‘ Honth 1 Time Tine
Slope CHS Siope Day 1
. ’ DateTine * Date/Time
£ CHE £ Tine Hour [}
@] Level Logich B Level Hinute (] e | \@Tine Interval
0.1 U Log icB .13 U Second (] 1 hour 1 hour ’
Hysteresis Ext Hysteresis Set
WO ® Line W o o=
@ Hold OFF —[F Hold OFF
0.5us 6.%us
DSP1 to DSP6 are optional.
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6.8 Setting the Timer Trigger (SIMPLE)

Explanation

The trigger is activated at specified time intervals from the specified time.

Setting the Trigger Source

Select Time.

Setting the Reference Date and Time for Activating Triggers

Select the date and time for activating the trigger.

Setting the Time Interval for Activating Triggers

The following intervals can be specified.

1 min, 2 min, 3 min, 4 min, 5 min, 6 min, 7 min, 8 min, 9 min, 10 min, 15 min, 20 min,
25 min, 30 min, 40 min, 45 min, 50 min, 1 hour, 2 hour, 3 hour, 4 hour, 5hour, 6 hour,
7 hour, 8 hour, 9 hour, 10 hour, 11 hour, 12 hour, 18 hour, and 24 hour

Trigger Position

Like the normal trigger, you can set the trigger position to observe the phenomenon
occurring around the specified time. Initially, the trigger position is set to 50% and
positioned at the center of the screen. To observe only the waveform after the trigger set
the trigger position to 0%. To observe only the waveform before the trigger set it to
100%.

Notes on the Timer Trigger

« Depending on the time interval setting, a trigger may occur while the waveform is
being acquired or during the pre-trigger period (a preparation period for observing the
waveform before the trigger time). In such cases, the trigger is ignored.

» If the trigger time is set to a time in the past, the trigger is activated when the current
time becomes
Specified time + time interval x N (where N is an integer).

 If you specify the acquisition count, the waveforms are acquired the specified number
of times. If it is set to infinite, the waveforms are acquired until the STOP key is
pressed. For the procedure in setting the acquisition count, see section 7.3.

* You can save the waveform to a floppy disk, Zip disk, PC card, or internal hard disk
(optional), output the waveform on the built-in printer, and do other operations by
using the action-on-trigger function.
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6.9 Setting the Logic Trigger (SIMPLE)

<For a description of this function, refer to page 2-20.>
Procedure
e g 1.  Press SIMPLE/ENHANCED.
> X 2. Press the Select soft key to select Simple.

Setting the Trigger Source

3.  Press the Source soft key. The trigger source selection menu appears.
4.  Use the jog shuttle and SELECT to select Logic A or Logic B.

Ea— = Specifying the Bit for Assigning the Trigger Slope
T H S e 5. Press the Logic Bit soft key. The bit source selection menu appears.

6. Use the jog shuttle and SELECT to set the bit to assign the trigger slope.

AN

Setting the Trigger Slope

7.  Press the Slope soft key to select £ or 1.

Setting the Hold Off

DELAY

{[sunsemace| Josmot))
=

— 8.  Set the hold off time according to the procedures given in section 6.4.
<+ comefl
@A "SIMPLE_(Edge) | [SIMPLE (Edge) | [SIMPLE (Edge) | [SIMPLE (Edge) |
Select [@+SeTect Select [@+SeTect Select Select
inple Enhanced Tine Eimple Enhanced| pitl Eimple Enhanced| Binple Enhanced
CH1 Bit2
cHz Bit3
[ Source | CH3 Source Bit4 | source | [ source |
CH1 CH4 | CH1 ‘ Bit5 LogicA LogicA
STape cHs Bit6 Logic Bit | Togic Bit |
Ea =-> cHe -> Bit? Bit1 -> Bit1
@ Tevel | fogicA Bit8 Slope
0.1 U LogicB —_— £ i |
[ Hysteresis | A
kS
o —
[ Hold OFF [5 Hold OFf ol
0.us 0.3us 0.3us

DSP1 to DSP6 are optional.
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6.9 Setting the Logic Trigger (SIMPLE)

Explanation

This is the edge trigger when the trigger source is set to a logic waveform.

Setting the Trigger Source
Select Logic A or Logic B.

Specifying the Bit to Assign the Trigger Slope
Select from Bit 1 to Bit 8.

Setting the Trigger Slope

Select how the trigger source is to cross the specified level for activating the trigger from

the following two 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).

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”
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6.10 Setting the A -> B(N) Trigger (ENHANCED)

<For a description of this function, refer to page 2-21.>
Procedure
= 1. Press SIMPLE/ENHANCED.

2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4.  Use the jog shuttle and SELECT to select A -> B(N).

Setting Condition A
5. Press the Set Pattern soft key. The A -> B(N) trigger setup menu appears.
e Setting the Condition A Pattern

6. Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16) from H, L, and X. For logic input channels, select Disable or Enable.

¢ Setting the Condition A Condition
7.  Use the jog shuttle and SELECT to set Condition to Enter or Exit.

-) < courl Setting Condition B
A 8.  Set the pattern and condition of condition B in a similar fashion as in steps 6 and
7.

¢ Setting the Number of Times Condition B Is to Be Met
9.  Use the jog shuttle and SELECT to set Count (the number of times condition B
is to be met). Pressing RESET resets the number to 1.

Set_Pattern

SIMPLE (Edge) ENHANCED ENHANCED ENHANCED
Select Select Select n B Select
CH1 H 1 X 1
imple Enhanced Bimple Enhanced| Binple Enhanced CHZ X — H , pimple Enhanced|
CH3 X B X —
[@+select Type Type CH4 X X |4 Type
CHY X A X B
ﬁ -> B(N) A -> BN A -> B(N) CHE X B X — A > BN
CH? X B X —
Source A Delay B || Sew ratieri Set Pattern CH8 X Tt X Tane [ Set Pattern
a_n A CHY X |- X |- T
CH1 Edge On A Bow—IIL F Baw — L ‘ CH10 X B X A By —MNN
CH11 X A X B
Slope OR Select CH wace CH1Z X B X — Select CH
-) -) - CH13 X |4 X |-
EX B > Tine CH1 CH1 CH14 X B X — CH1
CH1S X B X —
®  Level B <Tine |[§  Lewerl @ Level CH16 ¥4 X
ogic Pattern
0.1 U B TimeDut 0135 v .13y
Hysteresis Period Hysteresis Hysteresis Hysteresis
WO wimaow || = N Wow ®
Logich . 1
g Hold Off Wave Window || Hold FF @ Hold OFF LogicB R d 5 Hold OFf
Condition| Enter Enter
0. us —_— 0.3us 0.0us 0.3us
count T
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6.10 Setting the A -> B(N) Trigger (ENHANCED)

Setting the Bit Patterns of Logic A and Logic B

(Only when using logic input channels)
10. Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
11. Use the jog shuttle and SELECT to select the pattern of each bit (Bit A1 to Bit
A8 and Bit B1 to Bit B8) from H, L, and X.

Setting the Trigger Level

12.  Press the Select CH soft key. The channel selection menu appears.

13. Use the jog shuttle and SELECT to set the channel to assign the trigger level.

14. Press the Level soft key.

15. Use the jog shuttle and SELECT to set the trigger level.

16. Likewise, set the trigger level for all channels for which patterns were assigned
in steps 6 to 8.

Note

The trigger level setting applies to both simple and enhanced triggers.

Setting the Hysteresis
17.  Press the Hysteresis soft key to select A/, Ak, or /.

Setting the Hold Off

18. Set the hold off time according to the procedures given in section 6.4.

Set Pattern ENHANCED ENHANCED
Logic Pattern ENHANCED +Select Select Select
Select
A B fHL Binple Enhanced Bimple Enhanced|
Binple Enhanced
Bital X ]+ W]~ CHZ Tupe Tupe
BitAz H || % || Type
BitA3 X — X = CH3 A —> B(N) A —> B(N)
BitAd X — X — A —> B(N)
BitAD X B X B CH¢ [€ Set Pattern i Set Pattern
BitAb X — X — [ Set Pattern Al A
BitA? X T X e A_n CH5 Bom—JUUL B — UL
BitAg X — X — Boy — NI
CH6 Select CH Select CH
BitB1 X — X — Select CH » #
BitB2 X B X B Logic CH1 ’ CH1
BitB3 X — X — CH1
BitBd X | X | e [ Y @  Level |
BitBS X — X —
BitB6 X | % | ogic Pattern 0.175 U 0.175 v
BitB? X — X -
BitB8 X - X - Hysteresis Hysteresis
IoHustecesis, |
W = W o= =
Wox
Logich [ foid OFF 5 Hold OFf
LogicB [ Hold OFF
Condition] Enter Enter 0.5us 0.3
0. s
Count [ 1 |

Note

The pattern settings of conditions A and B apply to all trigger types.
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6.10 Setting the A -> B(N) Trigger (ENHANCED)

Explanation

This function activates a trigger on the n' time condition B becomes true after condition
A becomes true.

Setting Conditions A and B

¢ Pattern of Each Channel: CH1 to CH16, Logic A, and Logic B
Select from the following:
e For CH1 to CH16 (Other Than Logic Inputs)
H: Above the preset trigger level
L: Below the preset trigger level
X: Don’t Care
e For Logic Input
Enable: Make the combination of the pattern' of each bit the trigger condition

Disable: Don’t Care
1. Select the pattern of each bit from the following:
H: Above a certain level®
L: Below a certain level?
X: Don't Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V£ 50% (for DC input)
700987: 50 V+50% (for AC input)

¢ Condition
Select from the following:
Enter: A trigger is activated when all channels match the specified pattern.
Exit: A trigger is activated when any of the channels no longer match the specified
pattern.

¢ Number of Times Condition B Is to Be Met
1 to 255 times

Setting the Trigger Level

The trigger level setting applies to both simple and enhanced triggers.
For details, see “Setting the Trigger Level” in section 6.5.

Setting the Trigger Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the

trigger signal. Select the trigger hysteresis from -A/, 54, and 7.
For details, see “Setting the Trigger Hysteresis” in section 6.5.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”

Note

+ If you wish to use a simple pattern trigger (only one pattern condition for activating the trigger),
set all of the status of condition B to Xs (Don’t care) and set a pattern for condition A.

+ If you wish to set the trigger only on the condition of the pattern of each bit of the logic
input (trigger on the AND of each bit), then make the following settings.

Condition A pattern: Set the logic input channels to be used to Enable,
All other channels to X (Don'’t care)
Condition B pattern: All Xs (Don’t Care)

Bit pattern of logic input: ~ Set arbitrarily.
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6.11 Setting the A Delay B Trigger (ENHANCED)

<For a description of this function, refer to page 2-21.>
Procedure

Ve \ 1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4.  Use the jog shuttle and SELECT to select A Delay B.

Setting Condition A
5. Press the Set Pattern soft key. The A Delay B trigger setup menu appears.
e Setting the Condition A Pattern

6. Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16) from H, L, and X. For logic input channels, select Disable or Enable.

e Setting the Condition A Condition
7.  Use the jog shuttle and SELECT to set Condition to Enter or Exit.

: < cowrll Setting Condition B
FILE ® . - . P . f
A 8.  Set the pattern and condition of condition B in a similar fashion as in steps 6 and
7.

Setting the Delay Time

9.  Use the jog shuttle and SELECT to set Delay. Pressing RESET resets the
value to 0.0 us.

Set_Pattern

STHPLE (Edge) ENHANCED ENHANCED ENHANCED
Select Select Select A B Select
CH1 H 1 X B
Bimple Enhanced| Simple Enhanced inple Enhanced CHZ X - H - Bimple Enhanced|
CH3 X — X —
i@+Select Type Type CH4 X — X B Type
CHo X B X B
A —> B(N) A —> B(N) A Delay B CHe X — X B A Delay B
CHZ X — X B
Source plelay B | SEUTERENW Set Pattern CH8 X B X — [ Set Pattern
AND e
A A cH9 X | - X | [y T
CH1 Edge On A By — UL F BT ‘ CHio X — X b BT
CH11 X B X B
Slope OR Select CH CH1Z X - X B Select CH
- - CH13 X | X |4
£ B > Tine CH1 CH14 X - X — CH1
CH15 X — X —
[ Level B < Time @] Level CHie X q X bl
ogic Pattern
01705 v B TimeOut 0.1 v
AySteresis Period Hysteresis HySteresis
W o# = vindow  ||[F 2 m W o =
Logich 1 E
[G Hold Off Wave Window ||[iF Hold OFF LogicB - B [ Hold Off
Condition| Enter Enter
0. s —_— 0.0us 0.3us
Delay 0.0us

6-20 IM 701210-05E



6.11 Setting the A Delay B Trigger (ENHANCED)

Setting the Bit Patterns of LOGIC A and LOGIC B
(Only when using logic input channels)
10. Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
11.  Use the jog shuttle and SELECT to select the pattern of each bit (Bit A1 to Bit
A8 and Bit B1 to Bit B8) from H, L, and X.

Setting the Trigger Level
12.  Press the Select CH soft key. The channel selection menu appears.
13. Use the jog shuttle and SELECT to set the channel to assign the trigger level.

14. Press the Level soft key.
15.  Use the jog shuttle and SELECT to set the trigger level.
16. Likewise, set the trigger level for all channels for which patterns were assigned

in steps 6 to 8.
Note

The trigger level setting applies to both simple and enhanced triggers.

Setting the Hysteresis
17.  Press the Hysteresis soft key to select AL, Ak, or N

Setting the Hold Off
18. Set the hold off time according to the procedures given in section 6.4.

Note

The pattern settings of conditions A and B apply to all trigger types.

IM 701210-05E
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6.11 Setting the A Delay B Trigger (ENHANCED)

Explanation

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

Setting Conditions A and B

¢ Pattern of Each Channel: CH1 to CH16, Logic A, and Logic B
Select from the following:
e CH1 to CH16 (Other Than Logic Inputs)
H: Above the preset trigger level
L: Below the preset trigger level
X: Don’t Care
¢ Logic Input
Enable: Make the combination of the pattern' of each bit the trigger condition

Disable: Don’t Care
1. Select the pattern of each bit from the following:
H:  Above a certain level?
L:  Below a certain level?
X:  Don't Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V+50% (for DC input)
700987: 50 V+50% (for AC input)

¢ Condition
Select from the following:
Enter: A trigger is activated when all channels match the specified pattern.
Exit: A trigger is activated when any of the channels no longer match the specified
pattern.

e Delay
0to 10 s (resolution is 100 ns)

Setting the Trigger Level

The trigger level setting applies to both simple and enhanced triggers.
For details, see “Setting the Trigger Level” in section 6.5.

Setting the Trigger Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. Select the trigger hysteresis from -A/, 54, and /.
For details, see “Setting the Trigger Hysteresis” in section 6.5.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”

Note

If you want to activate only one pattern trigger, use the A -> B(n) trigger function (see section
6.10).
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6.12 Setting the Edge on A Trigger (ENHANCED)

Procedur

== =

[g 051 B Dz B _DsPs B DsP4

Cos L6 o7 [ )
@ o

os B o0
]

<For a description of this function, refer to page 2-22.>

1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4.  Use the jog shuttle and SELECT to select Edge on A.

Setting Condition A
5. Press the Set Pattern soft key. The Edge on A trigger setup menu appears.

e Setting the Condition A Pattern
6. Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16) from H, L, and X. For logic input channels, select Disable or Enable.

¢ Setting the Condition A Condition

Bunabbia] ﬂ

@‘@ 7. Use the jog shuttle and SELECT to set Condition to True or False.
< cowr [T Setting the Edge Trigger OR
) , |
A 8.  Use the jog shuttle and SELECT to select the edge trigger OR status of each

channel (CH1 to CH16) from £, 1, and —. For logic input channels, select
Disable or Enable.

Set Pattern
SIMPLE (Edge) ENHANCED ENHANCED ENHANCED
Select Select Select A Edge Or Select
CH1 H - = a
imple Enhanced| Bimple Enhanced Bimple Enhanced| CH2 X - £l A Fimple Enhanced
CH3 X — - —
+Select Type Tuype CH4 X — - — Tupe
CHS X — - —
A —> B(N) A —> B(N) Edge on A CH6 X , - , Edge on A
CH? X - - -
Source A Delay B | et raveern Set Pattern CHB X = - = [ Set Pattern
A " CHY X |- o [ .
CH1 Edge On A Bomy — ML — CH18 X — - — —F
CH11 X — - —
Slope OR Select CH oElecL un CH1Z X , - , Select CH
- - - oL XY =
EX B > Tine CH1 CH1 CH14 X B - B CH1
CH15 X — - —
& Level B < Time G Level @ Level CH16 X — - —
ogic Pattern
0.1y B TineOut 0.1 U 0.5 v
Hysteresis Period Hysteresis Hysteresis Hysteresis
Wox ® umaow || = m W o = WO
Logica 1 1
[ Hold Off Wave Window | Hold Off [ Hold Off LogicB pisablg - Pisablie| -/ [ Hold Off
0. 2us —_— 0.2us 0.3us Condition] True 9. %us
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6.12 Setting the Edge on A Trigger (ENHANCED)

Setting the Bit Patterns/Status of LOGIC A and LOGIC B

(Only When Using Logic Input Channels)
9.  Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
10. Use the jog shuttle and SELECT to select the pattern of each bit (Bit A1 to Bit
A8 and Bit B1 to Bit B8) of condition A from H, L, and X.
11. Likewise, use the jog shuttle and SELECT to select the edge trigger OR status
from £, 1, and —.

Setting the Trigger Level

12.  Press the Select CH soft key. The channel selection menu appears.

13. Use the jog shuttle and SELECT to set the channel to assign the trigger level.

14. Press the Level soft key.

15.  Use the jog shuttle and SELECT to set the trigger level.

16. Likewise, set the trigger level for all channels for which patterns were assigned
in steps 5 to 6.

Note

The trigger level setting applies to both simple and enhanced triggers.

Setting the Hysteresis
17.  Press the Hysteresis soft key to select A/, 74, or 7.

Setting the Hold Off

18. Set the hold off time according to the procedures given in section 6.4.

Set_Pattern

Logic Pattern ENHANCED ENHANCED ENHANCED
Select [@Select Select [ select |
2] Edge
fimple Enhanced EFT Bimple Enhanced Binple Enhanced
BitAl X = Ed =
BitAz (R — | Tupe cHz Type Type
BitA3 X - - -
BitAd X — - — Edge on A CH3 Edge on A Edge on A
BitAS X — - —
BitA6 X - - - [ Set Pattern CHd [ Set Pattern i Set Pattern
BitA? X | - = o> o o
BitAB L =] % o CHS e o
BitB1 X — - — Select CH CHe Select CH Select CH
BitBZ X — - — # »
BitB3 X , - , CH1 Logic CH1 ‘ CH1
BitB4 X , - ,
BitBs X | - — | —_— [ @  Level
BitB6 X - - - ogic Pattern
BitB? X |+ — 14 0.1y 0.135 ¥
BitB8 X - - -
R Hysteresis [ Hysteresis |
4 W o# = W o =
Logica 7 7
LogicB pisable| isable = Hold Off [© Hold OFf
Condition] True o.2us 0.7us

Note

The pattern settings of condition A apply to all trigger types.
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6.12 Setting the Edge on A Trigger (ENHANCED)

Explanation

This function activates a trigger on the OR logic of the edge trigger of each channel while
condition A is true.

Setting Conditions A/Edge Or

Pattern of Each Channel of Condition A: CH1 to CH16, Logic A, and Logic B
Select from the following:
CH1 to CH16 (Other Than Logic Inputs)
H: Above the preset trigger level
L: Below the preset trigger level
X: Don’t Care
Logic Input
Enable: Make the combination of the pattern' of each bit the trigger condition
Disable: Don’t Care
1. Select the pattern of each bit from the following:
H: Above a certain level®
L: Below a certain level?
X: Don't Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V

700987: 6 V£ 50% (for DC input)
700987: 50 V+50% (for AC input)

Condition

Select from the following:

True: A trigger is activated while all channels match the specified pattern.

False: A trigger is activated while any of the channels do not match the specified
pattern.

Edge Trigger of Each Channel
This setting is possible only if the channel’s condition A pattern is set to X (Don’t
Care). If you set all condition A patterns to X (Don’t Care), the trigger will operate as
an OR trigger.
CH1 to CH16 (Other Than Logic Inputs)
£ Rising edge
1: Falling edge
—: Don’t Care
Logic Input
Enable: Make the combination of the pattern' of each bit the trigger condition
Disable: Don’t Care
1. Select the pattern of each bit from the following:
£ When the signal goes above a certain level®

1: When the signal goes below a certain level?
— Don’t Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V£ 50% (for DC input)
700987: 50 V£ 50% (for AC input)

IM 701210-05E
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6.12 Setting the Edge on A Trigger (ENHANCED)

Setting the Trigger Level

The trigger level setting applies to both simple and enhanced triggers.
For details, see “Setting the Trigger Level” in section 6.5.

Setting the Trigger Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. Select the trigger hysteresis from -A/, 54, and /.
For details, see “Setting the Trigger Hysteresis” in section 6.5.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”
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6.13 Setting the OR Trigger (ENHANCED)

<For a description of this function, refer to page 2-22.>
Procedure
1. Press SIMPLE/ENHANCED.

2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4.  Use the jog shuttle and SELECT to select OR.

Setting the Edge Trigger OR
5. Press the Set Pattern soft key. The OR trigger setup menu appears.
6. Use the jog shuttle and SELECT to select the edge trigger OR status of each
channel (CH1 to CH16, DSP1 to DSP6 (optional)) from £, 1., and —. For logic
input channels, select Disable or Enable.

Set Patiern
SIMPLE (Edge) ENHANCED ENHANCETD - ENHANCED
Select Select Select Select
CHL EEmE
imple Enhanced| imple Enhanced Simple Enhanced| CHZ - - Bimple Enhanced
CH3 - —
i+Select Type Type CH4 - — Tuype
CHS - —
A —> B(N) A -> BN OR CH6 - , OR
CH? - -
< comrll Source A Delay B |Q ocu ravecin Set Pattern CHB - o [ Set Pattern
a_n CHI - |-
@ cHL Edge On A J——rY > ‘ cHio - e
—A— CH11 — |
Slope Iﬁ Select CH DCICLL U CH12 - , Select CH
» # » CH13 - B
£ B > Time CH1 CH1 CH14 - B CH1
CH1S - —
&3 Level B < Time G Level 7} Level CH16 - —
DSP1 - — 0gic Pattern
0.1 v B TineOut .15y 0.105 v Pz [ ¥ |
DSP3 - B
Hysteresis Period Hysteresis Hysteresis DSP4 - - Hysteresis
D3PS - —
Wox ® wiaow || = om Wom o nsee =—1 WO
LogicA pisablel
@ HOId Off Wave Window |[(5 HOld OfFf [© Hold Off LogicB -
0.2us —_— 0. s 0.3us
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6.13 Setting the OR Trigger (ENHANCED)

Setting the Status of Each Bit of Logic A and Logic B

(Only When Using Logic Input Channels)

7.
8.

Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
Use the jog shuttle and SELECT to select the edge trigger OR status of each
bit (Bit A1 to Bit A8 and Bit B1 to Bit B8) from , , and —.

Setting the Trigger Level

9.

10.
11.
12.
13.

Note

Press the Select CH soft key. The channel selection menu appears.

Use the jog shuttle and SELECT to set the channel to assign the trigger level.

Press the Level soft key.

Use the jog shuttle and SELECT to set the trigger level.
Likewise, set the trigger level for all channels for which patterns were assigned

in step 6.

The trigger level setting applies to both simple and enhanced triggers.

Setting the Hysteresis
Press the Hysteresis soft key to select A/, £, or 7.

14.

Setting the Hold Off

15.

Set the hold off time according to the procedures given in section 6.4.

Set Pattern

BitB5
BitB6
BitB?
BitB8

Logic Pattern ENHANCED ENHANCED
Select i@+Select Select
Bimple Enhanced| A1 Binple Enhanced

BitAl EY A
BitAZ - — Tupe CHz Type
BitA3 - *
BitAd - * OR CH3 OR
BitAD - A
Bitn6 - A { Set Pattern CH4 [ Set Pattern
BitAZ - -
Bita [ - | /% D S e
BitB1 - Select CH CH6 Select CH
BitB2 - #
BitB3 - CH1 CH? CH1
BitB4 -

cH8 [
DyiE Pattern
cHY 56. Zony

NoSeoroeTy CH18 Hysteresis

CH11 W = =
LogicA
CcH1Z [ Hold OFF
-
1 9.0us

‘ -

ENHANCED
Select

Bimple Enhanced|
Tupe
OR
N Set pattern |
41>
[ select CH |
CH1
@ Level
0135 v
[ Hysteresis |

Wow =

[ HOld Off
0. s
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6.13 Setting the OR Trigger (ENHANCED)

Explanation

This function activates a trigger on the OR logic of edge triggers. You can set trigger
conditions on all channels (CH1 to CH16) and DSP channels (DSP1 to DSP6 (option)).
For example, a trigger can be activated on the rising edge of CH1 or CH2.

Setting the Edge Trigger of Each Channel

Select from the following:
e CH1 to CH16 (Other Than Logic Inputs) or DSP1 to DSP6 (optional)
£ : Rising edge
1: Falling edge
—: Don’t Care
¢ Logic Input
Enable: Make the combination of the status' of each bit the trigger condition

Disable: Don’t Care
1. Select the status of each bit from the following:
£ : When the signal goes above a certain level®

1: When the signal goes below a certain level?
— Don’t Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V+50% (for DC input)
700987: 50 V£ 50% (for AC input)

Setting the Trigger Level

The trigger level setting applies to both simple and enhanced triggers.
For details, see “Setting the Trigger Level” in section 6.5.

Setting the Trigger Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. Select the trigger hysteresis from A/, 544, and 7.
For details, see “Setting the Trigger Hysteresis” in section 6.5.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”

Note

The OR trigger is equivalent to setting the pattern of condition A of Edge on A trigger to all Xs
(Don’t Care).
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6.14 Setting the B > Time, B < Time, or B TimeOut
(Pulse Width) Trigger (ENHANCED)

Procedure

Cos Lo [an [ i)
;
Corts [ enia |_orts [ orte)

0] [] ENTER
HORIZO}

<For a description of this function, refer to page 2-23.>

1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4. Use the jog shuttle and SELECT to select B > Time, B < Time, or B TimeOut.

Setting the Condition B Pattern

5.  Press the Set Pattern soft key. The B > Time trigger, B < Time trigger, and B
TimeOut trigger setup menu appears.

6. Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16) from H, L, and X. For logic input channels, select Disable or Enable.

Setting the Pulse Width

7.  Use the jog shuttle and SELECT to set Time. Pressing RESET resets the
value to 0.1 ps.

Set_Pattern

SIAPLE (Edge) ENHANCED ENHANCED e ENHANCED
Select Select [ setect | B Select
CH1 X A
Fimple Enhanced| pimple Enhanced Eimple Enhanced| CHZ H |+ Binple Enhanced|
CH3 X —
PSelect Tupe [ Type | CHd X |- Type
CH3 X B
A —> B(N) A —> BN B > Time CHe X - B > Time
CHZ X —
Source A Delay B | W SOOI Set Pattern CHB X |- W Set Pattern
N
A T cHI X |- e
CcHL Edge On A By NN r 1 ’ CHio X | b v
CH11 X —
Slope OR Select CH o CH12 X - Select CH
- - - CH13 X |4
F B > Tine CH1 CH1 CH14 X — CH1
CH15 X —
@ Tevel B < Time || Tevel @ Tevel CH16 X 4
ogic Pattern
0.1 v B TineOut 0.155 v 0.105 v
Hysteresis Period Hysteresis [ Hysteresis | Hysteresis
WO om vinow  ||[FE 2 m Wom o WO
Logica H 1
£ Hold Off Wave Window |[F Hold OFF [ Hold Off LogicB [isablg - [© HOld OfT
0.3us —_— 0.3us 0.3us Tine 0.5us
6.1us
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6.14 Setting the B > Time, B < Time, or B TimeOut (Pulse Width) Trigger (ENHANCED)

Setting the Bit Patterns of LOGIC A and LOGIC B
(Only When Using Logic Input Channels)

8.  Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
9.  Use the jog shuttle and SELECT to select the pattern of each bit (Bit A1 to Bit
A8 and Bit B1 to Bit B8) from H, L, and X.

Setting the Trigger Level

10. Press the Select CH soft key. The channel selection menu appears.
11. Use the jog shuttle and SELECT to set the channel to assign the trigger level.
12.  Press the Level soft key.
13. Use the jog shuttle and SELECT to set the trigger level.
14. Likewise, set the trigger level for all channels for which patterns were assigned

in step 6.
Note

The trigger level setting applies to both simple and enhanced triggers.

Setting the Hysteresis

15.  Press the Hysteresis soft key to select A/, A, or 7.

Setting the Hold Off

16. Set the hold off time according to the procedures given in section 6.4.

Note

The pattern settings of condition B apply to all trigger types.

Set_Pattern

Logic Patiern

ENHANCET

B

Bital
BitAZ
Bitn3
Bitnd
BitAS
Bitn6
BitA?
BitAd

x|

>

>

B

|

Ny

> =
T B

x|

BitBl
BitBZ
BitB3
BitB4
BitB5
BitB6
BitB?
BitBg

>

>

>

|

x|

x|

>

>

LogicA |

Tine

6.1us

Select
pimple Enhanced
Type
B > Time
[ Set Pattern

T
eh T
Select CH

CH1

| ogic Pattern ‘

T —

Wos

0.2us

ENHANCET

[@+Setect Select
[SIES Sinple Enhanced
CHZ Type
CH3 B > Time
CHa [ Set pattern |
ais S
CH6 Select CH
Logic CHL ‘ ->
PR | o -
0.1 U
[ Hysteresis |
|4

© Hold OFF
0. Jus

ENHANCED
Select

Bimple Enhanced|
Tupe
B > Time
[ Set pattern |
s
[ Select CH |
CH1
@ Level
0.1 U
[ Hysteresis |

W o® E

@ Hold OFF
0.3us
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6.14 Setting the B > Time, B < Time, or B TimeOut (Pulse Width) Trigger (ENHANCED)

Explanation

The following three pulse width triggers are available.

B > Time: A trigger is activated when condition B goes false after holding true for the
preset pulse width.

B < Time: A trigger is activated when condition B goes false after holding true for less
than the preset pulse width.

B Time Out: A trigger is activated when condition B has held true for the preset pulse
width.

The point where the trigger occurs differs between B > Time and B Time Out as shown in
the figure below.

When B > Time, CH1 = H, and Time =4 us When B Time Out, CH1 = H, and Time = 4 us
4 us
;4—»\
' Sus . o 1 5us |, o
~ > =<1 us e > =~ 1 us
| | A\ | | /A
CH1 7[ ? 7[\ CH1 7[ _\
Trigger Trigger

B < Time Setup Example
When B < Time, condition B: CH1 = H, CH2 = H, and Time =4 us

3us
}<—>i
CH1 )
|
|
CH2
Trigger
CH1 L |[H ]| L] H
CH2 L |H|L|H] L
3us 5us
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6.14 Setting the B > Time, B < Time, or B TimeOut (Pulse Width) Trigger (ENHANCED)

Setting Condition B

e Pattern of Each Channel: CH1 to CH16, Logic A, and Logic B
Select from the following:
e CH1 to CH16 (Other Than Logic Inputs)
H: Above the preset trigger level
L: Below the preset trigger level
X: Don’t Care
¢ Logic Input
Enable: Make the combination of the pattern' of each bit the trigger condition

Disable: Don’t Care
1. Select the pattern of each pattern from the following:
H:  Above a certain level®
L:  Below a certain level®
X:  Don’t Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V£ 50% (for DC input)
700987: 50 V+ 50% (for AC input)

Setting the Pulse Width

100 ns to 10 s (resolution is 100 ns)

Notes When Setting the B>Time, B<Time, or B Time Out Trigger

» Correct operation is not guaranteed if adjacent pulses are less than 100 ns apart or if
the pulse width is less than 100 ns (typical).

S T I

|<>{100 ns or more

Setting the Trigger Level

The trigger level setting applies to both simple and enhanced triggers.
For details, see “Setting the Trigger Level” in section 6.5.

Setting the Trigger Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in the

trigger signal. Select the trigger hysteresis from A/, 54, and 7.
For details, see “Setting the Trigger Hysteresis” in section 6.5.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”
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6.15 Setting the Period Trigger (ENHANCED)

<For a description of this function, refer to page 2-24.>

Procedure

s B e
G oo B el

Cons | anto ] ourt

TOGC A B L0GC B EVeNT I

2
N

<+ comp L

oo

A

1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4.  Use the jog shuttle and SELECT to select Period.

Setting the Condition B Status

5.  Press the Set Pattern soft key. The Period trigger setup menu appears.
6. Press the Mode soft key and use the jog shuttle and SELECT to select T >

Time, T<Time, T1 <T<T2,orT<T1,T2<T.

7.  Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16) from H, L, and X. For logic input channels, select Disable or Enable.

Setting the Time of Satisfaction

e ForT>TimeorT<Time

8.  Use the jog shuttle and SELECT to set Time. Pressing RESET resets the

value to 0.1 ps.

e ForT1<T<T20orT<T1,T2<T

8.  Use the jog shuttle and SELECT to set Time1 and Time2. Pressing RESET

resets Time1 to 0.1 us and Time2 to 0.2 us.

Set_Pattern

SIMPLE (Edge) ENHANCED [_ENHANCED |
Select Select Select Mode [T < Time
— CH1 X |-
Simple Enhanced| Bimple Enhanced) Bimple Enhanced| CHz H B
CH3 X —
+Select Tupe Type CH4 X B
CHY X —
A —> BN A > BN ‘ Period CHe X —
CH? X —
Source A Delay B | et raviern Set Pattern CHB8 X e
[ - o CHY X |
CHL Edge On A By — ML r ] ’ CH1o X b
CH11 X -
Slope OR Select CH B CH1Z X —
- -) -) CH13 X
£ B > Time CH1 CH1 CH14 X q
CH15 X —
] Level B < Tine B Level & Level CH16 X -
0.135 U B TimeOut 6.1 U o135 U
[ Hysteresis | Period [ Hysteresis | [ Husteresis |
Window
WO W oo WO Spp——
[ Hold Dff Wave Window |[r Hold Off [© Hold Off LogicB pisable -
0.3us 0.Jus 0.3us Time
[ ous|

ENHANCED
Select

Eimple Enhanced
Type
Period
[( Set Pattern
o
—i
Select CH

CH1

Fug ic Pattern

Hysteresis

W o =

5 Hold OFF
0. Jus
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6.15 Setting the Period Trigger (ENHANCED)

Setting the Bit Patterns of LOGIC A and LOGIC B
(Only When Using Logic Input Channels)

9.  Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
10. Use the jog shuttle and SELECT to select the pattern of each bit (Bit A1 to Bit
A8 and Bit B1 to Bit B8) from H, L, and X.

Setting the Trigger Level

11. Press the Select CH soft key. The channel selection menu appears.

12.  Use the jog shuttle and SELECT to set the channel to assign the trigger level.

13. Press the Level soft key.

14. Use the jog shuttle and SELECT to set the trigger level.

15. Likewise, set the trigger level for all channels for which patterns were assigned
in step 7.

Note

The trigger level setting applies to both simple and enhanced triggers.

Setting the Hysteresis
16. Press the Hysteresis soft key to select AL, &, or 7.

Note

The pattern settings of condition B apply to all trigger types.

Set Pattern Set Pattern
ENHANCED Logic Pattern ENHANCED ENHANCED ENHANCET
Hodg@+Select Select —B Select [@+Select Select Select
CH1
CH2 T > Tine Bimple Enhanced| Binple Enhanced [EXE Bimple Enhanced Bimple Enhanced
CH3 BitAl H A
CH4 < Tine [ Tupe | BitAz X | [ Tupe | CH2 | Tupe | [ Tupe |
CHY BitA3 X —
CHE TICTCTZ Period BitAd X — Period CH3 Period Period
CH? BitAD X -
CHB | T<T1,T2<T Py [( Set Pattern BitAG X B M Set Pattern CH4 [ Set Pattern [ Set Pattern
CHI o Bita? X | e e o
CH10| i BitA8 X — i CHS e | ]
CH11 X B
12 [ ¥ |4 Select CH BitB1 X ]+ Select CH CHE Select CH Select CH
CH13 [ X | -)p BitB2 X |- - -
CHida [ ¥ | CHL BitB3 X |- CHL Logic oHL ‘ cHL
cH1s [ X | BitBd X |
CH16 X - BitBS X - —_—Tl oo & Level
ogic Pattern BitB6 X = o0gic Pattern
BitB? X |+ 0.1 v 0.135 v
BitB8 X -
HySteresis REp—— Aysteresis Hysteresis
W = Wos W o= = |4
LogicA

LogicA [Disable -
LogicB [isable -
Time

6.1us

LogicB [isable

0.3us Tine
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6.15 Setting the Period Trigger (ENHANCED)

Explanation

The following four period triggers are available.
T > Time: A trigger is activated when condition B is met the second time, if the time

when condition B is met the second time is longer than a specified time.

T < Time: A trigger is activated when condition B is met the second time, if the time

when condition B is met the second time is shorter than a specified time.

T1<T<T2: Atriggeris activated when condition B is met the second time, if the time

when condition B is met the second time is within a specified time range.

T<T1, T2 <T: Atrigger is activated when condition B is met the second time, if the time

when condition B is met the second time is outside a specified time
range.

Setting Condition B

Pattern of Each Channel: CH1 to CH16, Logic A, and Logic B

Select from the following:

CH1 to CH16 (Other Than Logic Inputs)

H: Above the preset trigger level

L: Below the preset trigger level

X: Don’t Care

Logic Input

Enable: Make the combination of the pattern' of each bit the trigger condition

Disable: Don’t Care
1. Select the pattern of each pattern from the following:
H: Above a certain level®
L: Below a certain level®
X: Don’t Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V£ 50% (for DC input)
700987: 50 V+ 50% (for AC input)

Setting the Time of Satisfaction
For T> Time or T < Time
Time: 0.1 us t0 9999999.9 us

ForTi1<T<T20orT<T1,T2<T
Time1: 0.1 us t0 9999999.9 us
Time2: 0.2 us to 10000000.0 us

Setting the Trigger Level

The trigger level setting applies to both simple and enhanced triggers.
For details, see “Setting the Trigger Level” in section 6.5.

Setting the Trigger Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. Select the trigger hysteresis from A/, =54, and 7.
For details, see “Setting the Trigger Hysteresis” in section 6.5.
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6.16 Setting the Window Trigger (ENHANCED)

Procedure

<+ comp L

o0

A

<For a description of this function, refer to page 2-25.>

1. Press SIMPLE/ENHANCED.
2. Press the Select soft key to select Enhanced.

Setting the Trigger Type

3.  Press the Type soft key. The trigger type selection menu appears.
4.  Use the jog shuttle and SELECT to select Window.

Set the Trigger Condition
5. Press the Set Pattern soft key. The Window trigger setup menu appears.
6. Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16, DSP1 to DSP6 (optional)) from IN, OUT, and —. For logic input channels,
select Disable or Enable.

Set Pattern
SIMPLE (Edge) ENHANCED ENHANCED —— ENHANCED
Select Select Select Windouw Select
CH1 N A
inple Enhanced Bimple Enhanced| Simple Enhanced CHz - — Bimple Enhanced|
CH3 o B
‘@+Select Type Type CH4 B Type
CHS - B
A -> BN A —> B(N) Window CH6 - — Window
CH? - B
Source A Delay B |[ o raciern Set Pattern CHE - o [€ Set Pattern
a_r - CHY - - _
cHL Edge On A Ry T ‘ cite [ i
CH11 - B
Slope OR Select CH sciELL un CH12 - — Select CH
- - e o=t
EX B > Time CH1 CH1 CH14 - A CH1
CH1S - B
[F Level B < Time ] Level @ Center CH16 - B
0.155 U DSP1 -1 ogic Pattern
0.1 v B TineOut 0.1 v &  Uidth DSP2 |
0.207 U 0SP3 —
Hysteresis Period Hysteresis Hysteresis DSP4 - — Hysteresis
DSPS - B
WO R pnaos || 2 = e 1SR : Mo m
LogicA pisable o
@ Hold OFF yave Window ||[F Toid oFF % Wold Off Logich i
0. s —_— 0.2us 6.Jus
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6.16 Setting the Window Trigger (ENHANCED)

Setting the Status of Each Bit of LOGIC A and LOGIC B
(Only When Using Logic Input Channels)

7.  Press the Logic Pattern soft key. The Logic Pattern setup dialog box appears.
8.  Use the jog shuttle and SELECT to select the status of each bit (Bit A1 to Bit
A8 and Bit B1 to Bit B8) from £, 1, and —.

Selecting the Target Waveform

9.  Press the Select CH soft key. The channel selection menu appears.
10. Use the jog shuttle and SELECT to select the target channel.

Setting the Window (When the Target Waveform Is Not LOGIC)

e Setting the Center Level
11. Press the Center/Width soft key to set the jog shuttle control to Center.
12.  Turn the jog shuttle to set the center level.

e Setting the Window Width
13. Press the Center/Width soft key to set the jog shuttle control to Width.
14. Turn the jog shuttle to set the window width.

Setting the Hysteresis
15.  Press the Hysteresis soft key to select A/, #, or [/ s.

Setting the Hold Off

16. Set the hold off time according to the procedures given in section 6.4.

Set_Pattern
Logic Patiern ENHANCED ENHANCED
Select Select
pimple Enhanced Bimple Enhanced
BitAl EX =
BitA2 -4 Type Type
BitA3 - -
BitAd - — Window Window
BitAS - —
BitAb - - [( Set Pattern i Set Pattern
BitA? - = — —
BitAB 2% =i =g
BitB1 - — Select CH Select CH
BitBZ - — »
BitB3 - , CH1 CH1
BitB4 - ,
BitBo - - @ Center
BitB6 - 11 ogic Pattern 0.1 U
BitB? - — @] Width
BitB8 - - 0.208 U
Ny eor o Hysteresis
WO o= "o o=
TogTcn[ITSable ]
LogicB [fisable @ Hold OFF % Fold OFF
0. s 0. Qs
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6.16 Setting the Window Trigger (ENHANCED)

Explanation

Window Trigger Target

You can set trigger conditions on all channels (CH1 to CH16) other than logic waveforms
and DSP channels (DSP1 to DSP6 (option)). A trigger occurs if any of the specified
trigger conditions (OR condition) is met.

Selecting the Trigger Condition

e CH1 to CH16 (Other Than Logic Inputs) or DSP1 to DSP6 (oprional)
IN: A trigger is activated when the trigger source enters the window (the area
between two preset levels).
OUT: A trigger is activated when the trigger source exits the window.
¢ Logic Input
Enable: Make the combination of the status' of each bit the trigger condition

Disable: Don’t Care
1. Select the status of each bit from the following:
£: When the signal goes above a certain level®
1: When the signal goes below a certain level?
— Don’t Care
2. Varies depending on the logic probe being used as follows:
700986: Approx. 1.4V
700987: 6 V£ 50% (for DC input)
700987: 50 V+ 50% (for AC input)

Setting the Window

A window is defined by its center level and width.

Selectable range of Center:  £(V/div)x10 when measuring voltage, measurement range
of the thermocouple when measuring temperature
(Resolution: Same as the resolution of the trigger level.
See section 6.5.)

Selectable range of Width:  £(V/div)x10 when measuring voltage, measurement range
of the thermocouple when measuring temperature around
the center level
(Resolution: Same as the resolution of the trigger level.
See section 6.5.)

ouTt lager Is actl
IN Trigger is activated Trigger is activated

Wrdth Window V;[ithw Window
¢ / I

r AN Center
Trigger is activated J:

8
=z
(1]

Setting the Trigger Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. Select the trigger hysteresis from , , and .
For details, see “Setting the Trigger Hysteresis” in section 6.5.

Setting the Hold Off
For details, see section 6.4, “Setting the Hold Off Time.”

Notes When Activating Window Triggers

The operation is the same as the OR trigger for logic input.
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6.17 Setting the Wave Window Trigger (ENHANCED)

Procedure
) = ' 2.

3.
4.

( [a )
08 6, o, 6.
Cans oo [ entr [ enrz)
T BT B
Conta T entd T ents T euto)
0]
Fiom Note

<For a description of this function, refer to page 2-26.>

Press SIMPLE/ENHANCED.
Press the Select soft key to select Enhanced.

Setting the Trigger Type

Press the Type soft key. The trigger type selection menu appears.
Use the jog shuttle and SELECT to select Wave Window.

Setting the Trigger Condition

Press the Set Pattern soft key. The Wave Window trigger setup menu appears.
Use the jog shuttle and SELECT to select the pattern of each channel (CH1 to
CH16) from ON and OFF.

The wave window trigger does not apply to the 701265 (TEMP/HPV) and the 701280
(FREQ).

Wave window trigger is not applicable when measuring temperature on the 701261
(UNIVERSAL) or 701262 (UNIVERSAL (AAF)).

Wave window trigger cannot be used in the recorder mode.

<+ comp L

oo

A

Setting the Cycle Frequency, Reference Cycle, Synchronization Channel, Level,

and Hysteresis

7. Use the jog shuttle, SELECT, and jog shuttle to set the Cycle Frequency.
Pressing RESET resets the frequency to 50 Hz.
8. Likewise, set the Reference Cycle to 1, 2, or 4.
9. Likewise, set Sync. Ch to Auto or CH1 to CH16.
10. If a setting other than Auto was selected in step 9, set the Level of the
synchronization channel.
1. Likewise, set Hys to A/, &£, or 7.
Set Pattern
SIHPLE (Edge) ENHANCED [ ENHANCED | %
ﬁ Select Select L — elec
inple Enhanced inple Enhanced Bimple Enhanced e o1 [imple Enhanced
[@+Select [ Type [ Tupe | E:; 3;]1: ] Type
A -> B(N) A -> BCN) ‘ Wave Uindow ‘C::g gg 1 Wave Window
[ source | f Delay B | N UCTSTORET “Set Pattern b | Dwy [ et Pattern
cHt Ege on A || e r AT> ’ Gte [0 A
STope OR Select CH e (C::g gg 1 SeTect CH
I g B > Tine ci - ot —) cua | ore | cH1
@  Level | B < Time ||  Level e width 1% CH16 OFF | - [ Width V\/N
6.1 v B TimeOut 0.1 U 0.0F0 0.0Zny
[Hysteresis | Period Hysteresis
W o= = Window W = =
7 Wold OfF jiave Windou |[f5 HOId OFF 5 Hold OfF ﬁg?éiaﬁﬁ?gﬁ'ﬁg ?9"2 5 Hold OfF
0. qus 0.0us 0.30s Sggﬁé(lth Auto 0.3us
Hys
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6.17 Setting the Wave Window Trigger (ENHANCED)

Selecting the Target Waveform

12.  Press the Select CH soft key. The channel selection menu appears.
13. Use the jog shuttle and SELECT to select the target channel.

Setting the Window Width

14. Press the Width soft key.
15.  Turn the jog shuttle to set the window width.

Setting the Hold Off
16. Set the hold off time according to the procedures given in section 6.4.

1MS/s  insfti

CHL  S0.0U/diu ==l Normal
E
i L T Tainf 16k 5
ity Sabararce ERHANCED
[CH1S 25. 000V [@+Select Select
prt Finple Enhanced|
CHZ Tupe
1
= CH3 Wave Window
CH4 [ Set Pattern
cH13 AT
=i
jzg.ﬂnm/ CH14 Select CH
EEh i
rr 28 CH1s cH1
e 22000
et inbarance
GHia 25750l CH16 B Vidth
0.3v
‘E
[ Wold OfFF
e o-&s
200
e
5. 000ms. 5.000ms
Stopped ° Edge CH1 &
Auto 6.6V 2002/12/24 14:01:01

Explanation
This trigger is used to detect abnormalities in the power waveform (disruption, sag,

serge, frequency fluctuation, voltage drop, etc.). A realtime template is continuously
created automatically using 1 to 4 waveforms before the current waveform, and
comparison is made between the current waveform and the realtime template. A trigger
occurs if the current waveform falls outside the realtime template.

4 previous waveforms Current waveform
/ /\_//\_//\//\//\_— Power supply
waveform
N\ N
Averaged waveform of . l
1 to 4 waveforms Realtime template Trigger activated

/ here

= .

/\/_»

£

¢

Averaged waveform Compare the current waveform against
+ tolerance width  the realtime template. Trigger activated
when the current waveform falls outside
the realtime template

Serge
Realtime (Trigger)
Disruption Sag templatf 1

Sag
(Trigger)
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6.17 Setting the Wave Window Trigger (ENHANCED)

Operating Conditions of the Wave Window Trigger

Target waveform: ~ AC waveform or triangular waveform between 40 and 1 kHz.
(Rectangular waveforms such as inverter waveforms and
waveforms with a fast rising edge are excluded)

Sample rate: 10 kS/s to 500 kS/s
Acquisition mode:  Normal
Trigger mode: Normal, Single, or Single(N)

Applicable Modules

« 701250 (HS10M12)

* 701251 (HS1M16)

+ 701255 (NONISO_10M12)

« 701260 (HV(with RMS))

« 701261 (UNIVERSAL) (only when measuring voltage)

« 701262 (UNIVERSAL (AAF)) (only when measuring voltage)

« 701270 (STRAIN_NDIS)

« 701271 (STRAIN_DSUB)

« 701275 (ACCL/VOLT)

A trigger occurs if any of the specified trigger conditions (OR condition) is met.

Notes When Using the Wave Window Trigger

The wave window trigger cannot be used in the following cases:

»  When the dual capture function is ON.

* When the acquisition mode is set to Average or Envelope

»  When the record length is less than or equal to 25 kW and T/div is less than 10 mS/div.
Wave window triggers are not easily triggered when the trigger mode is set to Auto or
Auto Level.

Normally, set the trigger mode to Normal, Single, or Single(N).

The wave window trigger is used to detect rapid changes in the waveform. If a
difference is observed after comparing 1 to 4 cycles (reference cycles) of the previous
waveform and the current waveform, a trigger is activated. Therefore, if an abnormal
waveform such as serge is contained in the 1 to 4 cycles of the previous waveform, a
trigger is activated on the normal waveform. In such case, the trigger point may appear
as though it is delayed by several cycles as shown in the figure below. This
phenomenon is unavoidable due to the principles of the wave window trigger.

Trigger appears as though it is delayed by 1 cycle.
i 2.00undiv = e

Normal

EAT 15000

Serge :
|
]

<——— Pretrigger ——)
|

~to.000
|

[=50. 0ms 50. 0tms
Stopped 108 Wave Window
(- 2603,01,23 09:55:31) Normal 2003,01,23 10:02:59

Trigger occurrence
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6.17 Setting the Wave Window Trigger (ENHANCED)

The time difference from the abnormal waveform to the trigger point varies depending on
the reference cycle as follows. When the frequency of the trigger is low, the time
difference from the abnormal waveform to the trigger point is 0 cycles in most cases.

Reference Cycle Time Difference

1 cycle 0or 1 cycle

2 cycles 0, 1 or 2 cycles

4 cycles 0,1, 2,3, or4cycles

When using the wave window trigger, it is recommended that a pretrigger equal to the
reference cycle be specified. This allows abnormal waveforms to be observed even
when the above phenomenon occurs.

Selecting the Trigger Condition

ON:  Use the channel as a target channel for the wave window trigger.
OFF: Do not use the channel as a target channel for the wave window trigger.

e Cycle Frequency
Set the frequency of the measured power supply in the range of 40 to 1000 Hz. The
resolution is 0.1 Hz. The default value is 50 Hz.
If the actually frequency is within +10% of the specified value, it is automatically
tracked.

¢ Reference Cycle
Select how many waveforms before the current waveform are used to create the
realtime template (wave window).
1 (1 waveform), 2 (2 waveforms), or 4 (4 waveforms)
The waveforms of the specified number of reference cycles are used to create the
realtime template.

e Sync. Ch, Level, and Hys
Select the channel used to detect the waveform determination start point of the wave
window trigger. Select the synchronization channel from Auto or CH1 to CH16.
If a setting other than Auto was selected, set the level and hysteresis of the
synchronization channel.
If set to Auto, the synchronization channel is automatically set using the following
conditions.
Target channel:  Channel with the smallest channel number among the target

channels of the wave window trigger.

Level: 1/2 the peak-to-peak value over 0.5 s after starting the waveform
acquisition.
Hysteresis: Same as the hysteresis of an edge trigger (see section 6.5)

If a setting other than Auto was selected, set the level and hysteresis of the
synchronization channel.

e Setting the Level
The selectable range of the level is the same as that of the simple trigger.

e Setting the Hysteresis
Sets a width to the trigger level so that triggers are not activated by small changes in
the trigger signal. Select the trigger hysteresis from -A/, =&, and /7.
For details, see “Setting the Trigger Hysteresis” in section 6.5.
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6.17 Setting the Wave Window Trigger (ENHANCED)

Window Width

The realtime template is created by applying a tolerance width (window width) to the
averaged waveform. The selectable range of the window width varies depending on the
observed item as follows.

When observing voltage: (V/div)x1/100 to (V/div)x10

When observing strain: 1 uSTR to (measurement range)x2

Or, 0.0005 mV/V to (measurement range)x2

When measuring acceleration: 0.01 Unit to (Unit/div)x10
(The resolution is the same as the resolution of the trigger level. See section 6.5.)

For example, if Width is set to 2 V, a window width of
+1V is created with respect to the reference waveform.

Reference waveform

Hold Off

For details, see section 6.4, “Setting the Hold Off Time.”

Note

If a trigger waveform such as a serge is input immediately before the completion of the pre-
trigger, the trigger point may be delayed by up to 4 cycles.
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6.18 Setting the Action-on-Trigger

Procedure

1.

<For a description of this function, refer to page 2-29.>

Press SHIFT+MODE. The ACTION menu appears.

Setting the Action

2.

3.
4.
5

Press the Mode soft key. The Mode select menu appears.

Press the soft key corresponding to the desired mode: OFF, On Trigger, or On Stop.
Press the Action soft key. The Action setup menu appears.

Use the jog shuttle and SELECT to select action to be enabled. (You can
select multiple actions.)

If you selected Save to File in step 3, use the jog shuttle and SELECT to set
the file save format to Binary, ASCII, or Float. If you selected Send Mail, use
the jog shuttle and SELECT to set Mail Count.

Setting the Number of Actions

7.
8.
9.

Press the Sequence soft key to select Single or Continuous.

Press the ACQ Count sof key.
Turn the jog shuttel to set the numeber of actions. Pressing RESET resets the

count Infinite.

B ACQ Count
Infinite

[ AC) Count AC Count
© Next
e
Infinite Infinite ‘ 172

=+ comptl
() Setting the Execution Mode of the Action-on-Trigger/Action-on-Stop at Power ON
A
10. Press MISC.
11.  Press the Next 1/2 soft key.
12.  Press the Others soft key.
13. Press the Action Mode(Power ON) soft key to select ON or OFF.
Executing the Action-on-Trigger/Action-on-Stop
14. Press START/STOP to start the waveform acquisition and execution the action-
on-trigger. While action-on-trigger or action-on-stop is in execution, Jx is
displayed at the upper left corner of the screen.
In addition, if the following action is specified, the following icon is displayed in
the upper left corner of the screen while the action is being executed.
Image/Save to File: Save destination medium (=] FD, Zip disk, PC
card, & SCSI device, internal HD, 2. network drive,
or USB storage device.)
Send Mail: P
Aborting the Action-on-Trigger/Action-on-Stop
15. Press START/STOP to stop the waveform acquisition and abort the action-on-
trigger or action on stop.
ACTION Hode [_ACTION | HISC HISC Others N
Hode Fode i ) [« Uideo Out
OFF OFF on Tr1gger System Config Lco oFF l]_N
0] { [ HDD Hotor ||
On Trigger Remote Control Self Test
OFF N
Action Start Fode ||
On Stop SCSI 1D r Others ’ (Pouer 0On)
(@ PRINT
(@ Image ] | ACtion Mode
» » (@ save to File Hewwork » » l%uer UEI‘:
] " i ]
Action Action (@ Buzzer Action USB List
Sequence [ Sequence | @‘Senﬂ mait [ Sequence | =
Bingle Continue Bingle Continue m”]%\ Bingle Continue | Orervies

Next
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6.18 Setting the Action-on-Trigger

Explanation

Setting the Mode

e On Trigger (Action-on-Trigger)
A specified action is executed each time a trigger is activated. When action-on-trigger
is enabled, the trigger mode is set to Single.

e On Stop (Action-on-Stop)
The specified record length of data is acquired when measurement is started, and the
waveform is displayed. Then, the specified action is executed. When action-on-stop
is enabled, the trigger mode is set to Log.

Setting the Action

The following five types of actions are available.

¢ Print the Screen Image Data: PRINT
Prints the screen image data on the printer (Printer (built-in printer), USB (USB
printer), or Net Print (network printer)) specified by Print to in the PRINT menu.

e Save the Screen Image Data: Image
Saves the screen image data to the destination (FD, Zip disk, PC card, internal HD
(optional), SCSI device, or USB storage device) specified in the IMAGE SAVE menu.

¢ Save the Waveform Data: Save to File
Saves the waveform data in binary, ASCII, or floating format to the destination (FD,
Zip disk, PC card, internal HD (optional), SCSI device, or USB storage device)
specified in the FILE menu. The save format is synchronized to data type (see
section 13.7) on the FILE menu.

e Buzzer
Sounds a buzzer.

¢ Send Mail
Sends an e-mail message to a specified address (when Ethernet interface option is
installed). Set the number of e-mail transmission in the range of 1 to 1000.
For the procedure in setting the address, see section 16.5, “Sending Periodic Mail or
Action Mail.”

Note

If action-on—trigger is used, the data is acquired in Single mode regardless of the trigger
mode setting, and the specified action is carried out.

Setting the Number of Actions

Sequence
Single:  Performs the action once.
Continue: Performs the action the number of times specified by ACQ Count.

ACQ Count
210 65536: Repeats the action the specified number of counts.
Infinite: Repeats the action until waveform acquisition is stopped.

Save to File/Hard Copy/Image Operation

Operates according to the settings in the FILE, PRINT, or Image Save menu.

File Name When Action Is Set to Save to File or Image

If the Auto Naming of the File menu or the Image Save menu is OFF, numbers are
automatically assigned to the file names. Otherwise, the file is saved using the specified
method.

For details, see section 13.11, “Saving the Screen Image Data” or section 13.7, “Saving/
Loading Waveform Data.”
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6.18 Setting the Action-on-Trigger

Send Mail Operation

Sends e-mail messages to the address specified using Network > Mail Setup > Mail
Address in the MISC menu.

Note

+ If action-on-trigger is started, the data is acquired in single mode trigger regardless of the
trigger mode setting, and the specified action is carried out.

+ If action-on-stop is started, the data is acquired in Log mode regardless of the trigger
mode setting, and the specified action is carried out. The specified action is also carried
out when the measurement is stopped in the middle of the measurement.

Setting the Execution Mode of the Action-on Trigger/Action-on Stop at Power ON

You can select whether to enable the action-on-trigger or action-on-stop mode at power

ON. For example, turn this ON if you wish to continue the action-on-trigger or action-on-

stop operation after a power failure.

ON: At power ON, the action-on-trigger/action-on-stop is set to the mode that was
used when the power was turned OFF.

OFF: Action Mode is turned OFF at power ON.

The initial setting is OFF.

Notes When Using the Action-on-Trigger/Action-on-Stop

» Action-on-trigger and action-on-stop cannot be used if the acquisition mode is
Average.

» You cannot change the settings while the action-on-trigger or action-on-stopis in
progress.

» The action-on-trigger or action-on-stop operation may slow down if there is access
from the network while the following action is in progress.
Printing/saving of the screen image data or saving of the waveform data

« Action-on-riggers other than mail transmission are not available when the Dual
Capture function is ON. Also, none of the action-on-triggers are available if the
firmware is of a version earlier than 4.01.

* You cannot use action-on-trigger or action-on-stop when the realtime recording to the
internal hard disk is ON.

Notes When Action Is Set to Save to File or Image Save

» Do not specify the root directory of the medium as the save destination directory.
(Only up to 512 files can be saved to the root directory of a medium that has been
formatted using the DL750/DL750P.)

» The maximum number of files that can be created in a single directory is 5000. Do
not place files in the save destination folder before starting the action-on-trigger or
action-on-stop operation.

» If you select Save to File and Image Save simultaneously, separate the folders
specified by the FILE menu and the IMAGE SAVE menu.

» If you selected Numbering for the file name assignment method (Auto Naming) in the
FILE menu and the IMAGE SAVE menu, the creation of files takes an extended
period when the number of saved files becomes large. When creating more than
2000 files, select Date for Auto Naming.

»  When 5000 files are saved, the action-on-trigger or action-on-stop operation ends.
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6.19 Setting Manual Triggers

<For a description of this function, refer to page 2-30.>
Procedure

=
Chsrory [ marws )

1. Press START/STOP to start the waveform acquisition.
2. Press MANUAL TRIG to manually activate the trigger.

Explanation
You can manually activate a trigger by pressing the MANUAL TRIG key on the front
panel.
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Chapter 7  Acquisition and Display

7.1 Starting/Stopping Waveform Acquisition

Procedure

D N [5]
(@ IV AED)

Explanation

Setting the Waveform Acquisition Mode at Power ON

Press MISC.

Press the Next 1/2 soft key

Press the Others soft key.

Press the Start Mode(Power On) soft key to select ON or OFF.

rpowpd =

START/STOP Key Response Time Setting
5. Press the START/STOP Response Time soft key, then select Quick or >1sec.

Starting/Stopping Waveform Acquisition
6. Press START/STOP. Waveform acquisition is started/stopped.
Waveform acquisition is in progress when the indicator above and to the right of
the key is illuminated.

HISC HISC [ Others ]|
0] ] Uideo Out
System Conf ig LCD
OFF PN
i d HOD Hotor
Remote Control Self Test
OFF pN
Start Hode
SCSI 1D Others (Pover On)
ON
i« ACtion node
Netuork -) -) (Pouer On)
B STARTSTOP
USB List Response Tim
uick >isec
| Ouerview
hart Recorder
Next Next anple
1.2 272 nuelope Normalf

Waveform Acquisition and Indicator Display

» If the indicator above START/STOP is illuminated, the waveform acquisition is in
progress. “Running” is displayed at the lower left corner of the screen.

 If the indicator above START/STOP is not illuminated, the waveform acquisition is
stopped. “Stopped” is displayed at the lower left corner of the screen.

Operation When the Acquisition Mode Is Set to Averaging Mode

» Averaging is stopped when waveform acquisition is stopped.
» Averaging starts again when waveform acquisition is restarted.

START/STOP Operation during Accumulation

Accumulation is suspended when acquisition is stopped.
It is resumed when acquisition is restarted.

IM 701210-05E

71

Aejdsig pue uoiusinboy H



7.1 Starting/Stopping Waveform Acquisition

Conditions When Waveform Acquisition Cannot Be Started or Stopped

» Remote mode using the communication interface
* When printing or during auto setup

Setting the Waveform Acquisition Mode at Power ON

You can select whether to start waveform acquisition at power on. For example, select
ON if you wish to start waveform acquisition when power supply recovers after a power
failure. The initial setting is OFF.

ON:  Starts waveform acquisition at power on.

OFF: Does not start waveform acquisition at power on.

START/STOP Key Response Time Setting

You can enter a setting to specify whether the instrument responds immediately when
the START/STOP key is pressed, or whether the instrument only responds if the key is
pressed for one second or longer.

Quick: Immediate response

>1sec: Responds when the key is pressed for one second or longer

Note

« If you start waveform acquisition after changing the waveform acquisition conditions
indicated below, the data that had been stored in the acquisition memory up to that point is
cleared.

» Setup conditions on the ACQ menu
» Setup conditions of the module

+ Input coupling of the 701265 (TEMP/HPV) (when a change is made between TC
and some other setting) and the thermocouple type setting (when measuring
temperature)

+ Input coupling of the 701275 (ACCL/VOLT) (when a change is made between
ACCL and some other setting) and the sensitivity setting (when measuring
acceleration)

» FV setting of the 701280 (FREQ) and offset setting

» Trigger setup conditions
» Setup conditions of the DUAL CAPTURE menu
o T/div

» A snapshot function that keeps the current displayed waveform on the screen is also
available. You can update the display without stopping the waveform acquisition (see the
next section).

» For a description of the behavior when the Start Mode (Power On) is ON or OFF, see
appendix 9.

»  When waveforms are being acquired using roll mode display (see page 2-4), voice memo
can be recorded. For details, see section 7.9, “Using the Voice Memo Function.”

7-2
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7.2 Setting the Record Length

<For a description of this function, refer to page 2-31.>
Procedure

1. Press ACQ.
2. Press the Record Length soft key.
3.  Turn the jog shuttle to set the record length.

— Nopay L
CH1  0.200V/div Normal

[EAT Toow << i o 5>
\@Record LengtH

16k

nl H Hode

Eal Normal

r B Count

Infinite

Time Base

~1.onov
[EAT 5. 0007 mt

o TO JANVANYA'
EITHIG'D v \/ \/ \/ \/

WANGALTRIG Ao =0 O DEAv

RealTime Out

pFF HD

25, 000y

0 <+ compll S-:ﬁ;:; z0 B Timeout
@ Auto
Explanation

The record length sets the amount of data to be written into the acquisition memory.
The selectable maximum record length varies depending on the model.
e 2.5 MW/CH Model (Standard)
1 kW, 2.5 kW, 5 kW, 10 kW, 25 kW, 50 kW, 100 kW, 250 kW, 500 kW, 1 MW,
2.5 MW, 5 MW, 10 MW, 25 MW, and 50 MW

e 10 MW/CH Model (/M1 Option)
1 kW, 2.5 kW, 5 kW, 10 kW, 25 kW, 50 kW, 100 kW, 250 kW, 500 kW, 1 MW,
2.5 MW, 5 MW, 10 MW, 25 MW, 50 MW, 100 MW, and 250 MW

e 25 MW/CH Model (/M2 Option)
1 kW, 2.5 kW, 5 kW, 10 kW, 25 kW, 50 kW, 100 kW, 250 kW, 500 kW, 1 MW,
2.5 MW, 5 MW, 10 MW, 25 MW, 50 MW, 100 MW, 250 MW, and 500 MW

e 50 MW/CH Model (/M3 Option)
1 kW, 2.5 kW, 5 kW, 10 kW, 25 kW, 50 kW, 100 kW, 250 kW, 500 kW, 1 MW,
2.5 MW, 5 MW, 10 MW, 25 MW, 50 MW, 100 MW, 250 MW, 500 MW, and 1 GW
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7.2 Setting the Record Length

Notes When Setting the Record Length

.

Increasing the record length automatically limits the number of channels that can be
used. The display of the channels which can no longer be used because the record
length is increased can not be turned ON/OFF. The number of channels that can be
used is displayed on the soft key menu of Record Length of the ACQ menu (right of
the record length display).

The maximum record length when acquisition mode is average is 1 MW on the
standard model, 2.5 MW on the M1 option model, 5 MW on the M2 option model, and
10 MW on the M3 option model. (For details, see appendix 1.)

The maximum record length when using the dual capture function is 5 MW on the
standard model, 10 MW on the M1 option model, 50 MW on the M2 option model, and
100 MW on the M3 option model. (For details, see appendix 1.)

The maximum record length when performing realtime recording is 1 GW (1 CH).
When the trigger mode is Auto, Auto Level, Normal, or Single (N) and the display is
not in roll mode, you cannot select a record length that is greater than or equal to 2.5
MW on the standard model, 10 MW on the M1 option model, 25 MW on the M2 option
model, and 50 MW on the M3 option model.

7-4
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7.3 Setting the Acquisition Mode

<For a description of this function, refer to page 2-31.>

Procedure
= Setting the Action Mode

1. Press ACQ.

2. Press the Mode soft key. The mode selection menu appears.

3.  Press the soft key corresponding to the desired mode from Normal, Envelope,
Average, and Box Average.
You may not be able to select some modes depending on the trigger mode
setting.

L e Setting the Acquisition Count

rn-a
g 56 il

4.  Press the Count soft key.
You cannot set the acquisition count when the trigger mode is Single, Single
(N), or Log.
5.  Turn the jog shuttle to set the acquisition count.
Pressing RESET resets the count to Infinite.
If the acquisition mode is Average and you set Count to Infinite, proceed to step

o o
(oo | onto [ onit [ cniz)
2

™

MANUALTRG KON O O DedY 6.
O =+ compJl
Sm @ Setting the Attenuation

(When the Acquisition Mode Is Average and Count Is Infinite)

6. Press the Weight soft key.
7. Turn the jog shuttle to set the attenuation.

\@Record LengtH [ORecord LengtH [ORecord LengtH [ORecord LengtH
10k 10k 10k 10k
Hode Hode Hode
Normal
Normal Normal Average
e Lount 7 Count =) Count

Envelope

Infinite Infinite Infinite

Time Base 11NE pase Time Base

» Average #

RealTine Out RealTine Out ‘0 Ueight ‘

Int Int Int

Box Average

pFF HD pFF HD

16
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7.3 Setting the Acquisition Mode

Explanation

Selecting the Acquisition Mode

You can select any of the acquisition modes below. The default setting is Normal.

Note

Normal Mode
Sampled data are stored in the acquisition memory without special processing.

Envelope Mode

The maximum and minimum values are determined every acquisition interval from the
data sampled at 10 MS/s. The maximum and minimum values are stored to the
acquisition memory and an envelope waveform is displayed.

Average Mode

Sampled data is averaged and stored to the acquisition memory. The averaging
method varies depending on the acquisition count setting.

If the acquisition count is set to Infinite, exponential averaging is performed. You are
required to set the attenuation (Weight).

If the acquisition count is set to a value in the range of 2 to 65536, simple averaging is
performed. The specified value is the average count.

¢ Exponential average (when set to Infinite) * Simple average (when set to 1 to 65536)

N
2 Xn
1 n=1
An= N {(N=1)An-1+Xn} An=
An: nth averaged value Xn: nth measured value
Xn: nth measured value N: Average count
N: Attenuation (2 to 256, 2" steps) (acquisition count, 2" steps)

You cannot use averaging mode when the trigger mode is Single, Single (N), or Log.
In addition, you cannot use averaging mode when the dual capture function is used or
when realtime recording is in progress.

For details on the roll mode, see appendix 1, “Relationship between the Time Axis
Setting, Sample Rate and Record Length.”

Box Average Mode
For details, see section 7.4, “Acquiring Data Using Box Average.”

For the procedure of switching the acquisition mode in Chart Recorder mode on the DL750P,
see section 9.3.

Acquisition Count

Set the acquisition count in the following range. If you set the value to Infinite,
acquisition will continue until you press the START/STOP key. The default setting is
Infinite. You cannot change the acquisition count during measurement. The new value
is activated when the measurement is stopped.

Normal, Envelope, and Box Average: 2 to 65536 (in 1 step) and Infinite

Average: 2 to 65536 (in 2" steps) and Infinite

IM 701210-05E



7.3 Setting the Acquisition Mode

Notes on Averaging

.

.

Averaging is effective only against repetitive waveforms.

Correct averaging is not possible if the waveform has imperfect triggering (incomplete
synchronization), and the displayed waveform will be distorted. When working with
this type of signal, set the trigger mode to Normal, so that the waveform display is
updated only when the trigger is activated (see section 6.1).

Roll mode display is disabled during averaging.

Averaging is not possible when the trigger mode is Single, Single (N), or Log.

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 DL750/DL750P terminates acquisition
automatically when it completes the specified number of acquisitions (acquisition
count).

Averaging is not possible when the dual capture function is used or when realtime
recording is in progress.

When acquiring waveforms in averaging mode, the data that is retained in the history
memory is 1 record.

IM 701210-05E
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7.4 Acquiring Data Using Box Average

<For a description of this function, refer to page 2-32.>
Procedure

=
Chsrory [ marws )

1. Press ACQ.
2. Press the Mode soft key. The mode selection menu appears.
3.  Press the Box Average soft key.

ACY Aca ]
i@Record Length F)Record Length '@Record Length

1ek 10k 10k

Tiode [ Hode |
Normal
Normal Box Average

[z Lount [ Count |
VERTICAL Envelope
=] o =] o Infinite Infinite
Cont | o2 ] [ ond ) e B e —
Tl o B o 7] Tine Base Time Base

= Al
Cars Lo o7 T o) - = | -

N -a
OB ol @

P =2 RealTine Out
(o9 [ onto [ ontt | oniz) Box Average
[y P e g PFF HD

Cors [ o4 116) g
o] L] ]

~ HOI
TIVMEDIV =

Int

RealTime Out

pFF HD

<+ comell
0,0
Explanation

This function is valid only on the 701250 (HS10M12) and the 701255 (NONISO_10M12).
At sample rates that allow box averaging, data is normally sampled at 10 MS/s and the
sampled data is decimated according to the T/div setting and stored to the acquisition
memory. The internal sample rate is the same as the envelope mode.

For details, see appendix 1, “Relationship between the Time Axis Setting, Sample Rate
and Record Length.”

When you use the box averaging function, the operation is different. Moving average is
computed on a given number of data points and the result is sampled and stored to the
acquisition memory.

Input signal
When set to 50 kS/s

Voltage—>

Box averaged data

Voltage—>
Q

—Time
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7.4 Acquiring Data Using Box Average

Number of Data Points on Which Moving Average Is Computed

Sample Rate (S/s)

Number of Data Points

10 M!

5M

2M

1M

500 k
200 k
100 k
50 k

20 k

10k or less

1 point

2 points

4 points out of 5 points

8 points out of 10 points

16 points out of 20 points

32 points out of 50 points

64 points out of 100 points

128 points out of 200 points

256 points out of 500 points

256 points out of (10 M + sample rate)

1. Same operation as the normal mode.

IM 701210-05E
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7.5 Acquiring Data Using the Sequential Store
Function (Single (N) Mode)

<For a description of this function, refer to page 2-33.>
Procedure

1. Press MODE.
2. Press the Single(N) soft key.
3.  Use the jog shuttle and SELECT to set Single(N) Count.

=~ sy Inste
CH1 0.200vAdiv Normal
<
HMODE [ HODE |

Auto Auto

Auto Level Auto Level

HF

Normal Normal

Single -—)p 10000 single

Single(N) ’ Single(N)
- /\ /\ /\3 Jm

\/ \/ \/ \/ \/ T
Count
1003

~25. 000w
5. onns. 5. 000
Stopped 26 B TineOut

Auto

Explanation
By setting the trigger mode to Single(N), the sequential store function can be used.

Acquisition Count

Set the acquisition count in the range from 1 to 2000.

However, the selectable acquisition count varies depending on the selected record
length and acquisition mode.

For details, see appendix 1, “Relationship between the Time Axis Setting, Sample Rate
and Record Length.”

Displaying Waveforms

You can recall waveforms from memory in the same fashion as for the history memory
function.

For details, see section 11.1, “Displaying History Waveforms.”

Notes When Using Sequential Store

 If you stop waveform acquisition by pressing the START/STOP key, the sequential
store operation also stops. Sequential store restarts from the beginning when
acquisition resumes.
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7.6 Using the Dual Capture Function

<For a description of this function, refer to page 2-34.>
Procedure
DL750 Setting the Main Waveform (Low-Speed)

e Set the Trigger Mode
1. Press the MODE soft key.
2. Press the soft key corresponding to Auto or Log.

e Setting the Roll Mode Display
3. Turn TIME/DIV to set T/div to 100 ms/div to 3 day/div.

Setting the Sub Waveform (High-Speed)

4.  Press DUAL CAPTURE. (On the DL750P, press SHIFT+RECORDER (DUAL
CAPTURE).)
5.  Press the Mode soft key to select ON.

Cot ] ot [ s [ o)
a

a e Setting the Time Axis
R TN 6. Press the Time/Div soft key.
© 7. Turn the jog shuttle to set the time axis of the sub waveform. The top row

displays Time/Div; the bottom row displays the sample rate.

e Setting the Sub Waveform Window

[0) 8.  Press the Window soft key.

9. Press any of the soft keys from OFF, Right, Left, or Full.

DL750P  Setting the Zoom Ratio/Display Position
G G ) 10. Press the Window Mag/Window Pos soft key to set the jog shuttle control to
— Window Mag.

=/ 11.  Turn the jog shuttle to set the zoom ratio of the sub waveform. Pressing

) RESET resets the value to default.
’ 12. Press the Window Mag/Window Pos soft key to set the jog shuttle control to

. N[> Window Pos.
CIEEED) 13. Turn the jog shuttle to set the display position of the sub waveform . Pressing
_aﬁ_)
T S RESET resets the value to default.
Cort T onz [ ons | ovd )
DT @ b2 B oo B 0Pt . R
Cors Lot o7 w8 e Turning ON/OFF the Event Waveform Display
@ oses 0sP6 @ [7] . . .
14. Press the Event Display soft key to select OFF or ON. For a description of
j:';w ‘ event waveforms, see section 5.21.
Tim FODE [DUAL CAPTURE | DUAL CAPTURE
Mode Mode Mode
Auto
J OFF pN OFF pR OFF i
& TimesDiv | & Tine/Tiv
Auto Leuvel
100Hs/div 100K/ kiv 100Hs/Miv
(16MS/s) (16MS/s)
D [@ Capture Hum
Normal Current OFF Current
Window
—A— single Right
i@ Window Mag
single(N) Left 100usAiv
[@ Window Pos
0.7300div
Event Display Event Display
Log Full
OFF OFF i
Next
1.2 1/2
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7.6 Using the Dual Capture Function

Selecting the Display Format of Sub Waveforms
15. Press the Next 1/2 soft key.
16. Press the Format soft key. The display format selection menu appears.
17. Use the job shuttle and SELECT to select the display format of the sub
waveforms.

Selecting the Channels to Be Displayed in the Sub Waveform Window

18. Press the Allocation soft key. A menu used to select the channels to be
displayed appeatrs.

19. Use the job shuttle and SELECT to select the channels whose waveforms are
to be displayed.

Turning ON/OFF Mail Transmission

20. Press the Send Mail soft key. The mail transmission setup menu appears.
21. Press the ON or OFF soft key.
22. Use thejob shuttle to set the number of times to send the mail.

TUAL CAPTURE TOAL CAPTONE m [TUAL CAPTURE | TUAL_CAPTURE
Hode: Fornat Allocation Fornat Format
OFF pu Main | (@ ALL ON (3) A1l OFF Main Hain
& Time-niu i CHL (3 DSPL 1
allocation single CHZ (@) DSP2 Allocation Allocation
100ms/div @ CH3 (@ DSP3
(16M3/5) () CH4 (z) DSP4
[@ Capture Num ] (@ cHS @ DSPS —— q
Current Shou Hap Tual (2) cHB () psSPe Shou Map Shou Hap
© CcH?
@ CHe
Uindou (=) CHY
# # Triad » (o) CHi® »
OFF (2) cH11
@ CH1Z
) Window Mag [ Send Hail | (o) CHi3 Send Mail Send ndil
100p54tiy OFF Quad (@ CH14 OFF OFF
@ Window Pos @ Mail Count (2) CH15 5 Mail Count @ Mail Count
0. 0001y 103 @ cHi6 103 108
Event Display
Octal (@) Logic A(c) Logic B
OFF PN
Next Next Hexadecimal Next Next
12 2,2 2.2 2.2

Executing the Waveform Acquisition

23. Press START/STOP to start the waveform acquisition.
When a trigger is activated on the specified trigger conditions, the waveform is
displayed in the sub waveform window.

Specifying and Displaying the Captured Waveform

24. Press the Capture Num soft key.

25. Turn the jog shuttle to specify the number of the waveform you wish to display.
Displaying a Waveform from the List of Captured Waveforms

26. Inthe 2/2 menu, press the Show Map soft key. A list of acquired waveforms is
displayed.
27. Turn thejob shuttle to select the waveform to be displayed and press SELECT.

Fa fnf T Memory Map DUAL CAPTURE

Tual Capture | Format

# 0000 14:18:36.45 #-0025 14:18:36.14 #-0050 14:18:35.85

#-0001 14:18:36.40 #-0026 14:18:36.12 #-0051 14:18:35.84 Main

OFF W #-0002 14:18:36.39 #-0027 14: .11 #-605Z 14:18:35.84
#-0028 14: H

[
#-0029 14: Allocation

#-0030 14

) Time/Div

#-0056 14:18:35.78
#-0057 14:18:35.77

—tr——— o= 100usAliv #-0006 14:18:36.35
#-0058 14:18:35.76 r Show Map

#-0007 14:18:36.34
[@ Capture Nun #-0008 14:18:36.32
h Current #-0069 14:18:36.31 #-6059 14:18:35.75
#-0010 14:18 .30 #-0060 14:18:35.74

06,03 :51:24 #-0011 14:16 .29

#-0061 14:18:35.71
SR 1-0012 14:18:36.28 #-0062 14:18:35.70
#-0013 14:18:36.27 #-0063 14:18:35.69
Tow o +T00R3 /i Right #-0014 14:18:36.26 #-006¢ 14:18:35.68
#-0015 14:18:36.25 #-0065 14:18:35.67 || [ Send Mail |
[ Window Mag | #-0016 14:18:36.24 #-0066 14:18:35.66
#-0017 14:18:36.22 5 4-0067 14:18:35.65 || |B Mail Count
100usilis #-0018 14:18:36.21 #-0068 14:18:35.64 103
#-0019 14:18:36.20 #4-0069 14:18:35.62
& window Pos | #-0020 14:18:36.19 #4-0070 14:18:35.61
I ﬂ :18:36.18 :18:35.60
L VR TA T A — 0.Z00d iv #-0022 14:18:36.17 #-0072 14:18:35.59
= #-0023 14:18:36.16 #-0073 14:18:35.58
Event Display #-0024 14:18:36.15 4-0049 14:18:35.86 #-9074 14:18:35.57 Next
v | 272
OFF pN
30000
—E516. s ad
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7.6 Using the Dual Capture Function

Explanation

This function enables waveform acquisition in low-speed roll mode (main waveform)
along with high-speed waveforms (sub waveform) at a different sampling interval. It is
useful when capturing at high speeds abnormal phenomenon that occurs suddenly
during long-term observation (low-speed sampling). The sub waveform is saved
simultaneously when the main waveform is saved. Likewise, when the main waveform is
loaded, the sub waveform is also loaded. This function is valid when the acquisition
mode is set to normal, envelope, or box average.

Event waveforms
Displays the time when the sub waveform was
acquired as an event waveform

Sub wlaveform acquired here

1

B/ Cr T ()| e

- =~ Main waveform

()r’ w m || Observe this phenomenon using the
i | zoom function (horizontal zoom) and
wawew | the dual capture function
wan s | (T/div: 100 ps/div for both)

zzzzz > R [ —— 100w Right

S L~ When displayed using the dual
i A
K— \r s capture function
n Vindou Pos
% ! uw ° o.go0aio Able to observe the occurrence of
\ e DISFRy five burst waveforms
OF PN
toppen (;..m." 7 o0 Ege o f I Sub waveform window

|

When dis\played using the zoom function

Cannot tell how many burst waveforms occurred

The dual capture function has the following two trigger modes.

e Auto Mode
For the main waveform, measurement is performed from the time sampling is started
until there is a request to end the sampling. The number of sub waveforms that can
be saved varies between the standard model and memory expansion models (/M1, /
M2, and /M3).

Standard model: Up to 100
/M1 model: Up to 250
/M2 and /M3 models: Up to 500

If the maximum number of sub waveforms is exceeded, the oldest sub waveform is
deleted, and the newest waveforms are saved.

¢ Log Mode
For the main waveform, the waveform is acquired from the time sampling is started up
to the specified record length. For the sub waveform, up to 100 sets can be stored.
When this number is reached, the acquisition of sub waveforms stops.

Waveform Acquisition Condition of the Dual Capture Function

Waveforms can be acquired when all of the following conditions are met.

* When the T/div setting of the main waveform is from 100 ms/div to 3 days/div

» When the sample rate of the main waveform is less than or equal to 100 kS/s

* When the sample rate of the main waveform is less than the sample rate of the sub
waveform

Applicable Channels

The applicable channels are all channels that are identified for both main waveform and
sub waveform (However, when the record length is greater than or equal to 2.5 MW on
the standard model, 10 MW on the M1 option model, 25 MW on the M2 option model,
and 50 MW on the M3 option model, the applicable channels are those that are turned
ON). DSP channels are also applicable.

IM 701210-05E
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7.6 Using the Dual Capture Function

Setting the Sub Waveform

Record Length of the Sub Waveform
Fixed to 10 kW.

Time/div Setting of the Sub Waveform
The maximum sample rate is 10 MS/s.

Acquisition Mode of the Sub Waveform
Fixed to Normal.

Trigger Setting of the Sub Waveform

When the dual capture mode is turned ON, the trigger setting is no longer applied to
the main waveform, but applied to the sub waveform.

In addition, the trigger output during acquisition in dual capture mode becomes the
trigger output of the sub waveform.

Sub Waveform Display: Window

Select the from the following four types.

OFF: Does not display the sub waveform.

Right : Displays the sub waveform at the lower right section of the screen at 1/4 size.
Left:  Displays the sub waveform at the lower left section of the screen at 1/4 size.
Full:  Displays the sub waveform on a full screen.

Waveform Display Position: Window Pos
Set the display position of the sub waveform.

Sub Waveform Zoom Ratio: Window Mag
The sub waveform is displayed at the zoom rate specified by Window Mag around the
waveform display position specified by Window Pos.

Display Format of Sub Waveforms
Set the display format of sub waveforms.

Main: Same format as the main window Single: 1 window
Dual: 2 windows Triad: 3 windows
Quad: 4 window Octal: 8 windows

Hexadecimal: 16 windows

Selecting the Displayed Trace: Allocation

The traces that are turned ON under Allocation are displayed.

Displaying the Acquired Waveform: Capture Num

You can specify the number of the acquired waveform to be displayed in the sub
waveform window.

The time that is shown below the number is the trigger time of the waveform.
When in Auto Mode

Current, -1, -2, ....

where current is the newest waveform, —1 is the waveform previous to the newest
waveform, and -2 is the waveform that is 2 triggers before the newest waveform.
The acquired waveform can be displayed only when the waveform acquisition is
stopped.

When in Log Mode

Current, 1, 2, ....

where current is the newest waveform, 1 is the oldest waveform, and 2 is the second
oldest waveform.

The acquired waveform can be displayed even when the waveform acquisition is in
progress.

7-14
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7.6 Using the Dual Capture Function

Displaying the List of Captured Waveforms: Show Map
The number of the acquired waveform and the trigger time are listed. You can also
select the desired waveform number to display the list.

Send Mail

When turned ON, a mail is sent to the mail address specified in NetWork settings
each time a waveform is acquired. For details, see section 16.5, "Sending Periodic
Mail or Action Mail."

¥ Mark

The ¥ mark indicates the position of the sub waveform specified by Capture Num at the
top section of on the main waveform window. However, when waveforms are being
acquired in the Auto mode, the W mark is not displayed for sub waveform positions that
exceed the end of the main waveform.

Note

Key response is slowed down when waveform acquisition is in progress using the dual
capture function.

Notes When Using the Dual Capture Function

.

The dual capture function can be used only when the trigger mode is set to Auto or
Log.
The maximum record length of the main waveform varies depending on the model as
follows: The dual capture function cannot be used at record lengths that exceed the
maximum record length.

Standard model: 5 M /M1 model: 10 M

/M2 model: 50 M /M3 model: 100 M
The dual capture function cannot be used if the acquisition mode of the main
waveform is Average.
The dual capture function and the realtime recording function cannot be used
simultaneously.
The dual capture mode cannot be changed while waveform acquisition is in progress.
If you restart measurements after acquiring waveforms, all the waveforms that were
acquired before changing the mode are cleared.
The dual capture function cannot be applied to X-Y waveforms.
Saving/loading of the waveforms acquired using the dual capture function is
performed simultaneously for the main waveform and the sub waveform. For details
on the saving/loading of the waveform, see section 13.7, “Saving/Loading Waveform
Data.”
The dual capture function cannot be used if the time base is set to external clock.
Accumulate function cannot be used.
Cursor measurements and automated measurement of waveform parameters are
suspended while waveforms are acquired using the dual capture function.
Automated measurement of waveform parameters and computations cannot be
performed on the sub waveform.
When the sub waveform is displayed, cursor measurements are made on the sub
waveform.

IM 701210-05E
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7.7 Realtime Recording to the Internal Hard Disk
(Optional)

Procedure

‘SEARCH

CAL XV

L
o o

VERTI >
= =
Cont | o2 ] [ ond )

Dsr1 B Dz ] _DsPs B4 OSP4

N -a
OB ol @

(o9 [ onto [ ontt | oniz)

TooeT B ocF B 5o
0ol oo | ol

A

omeD :

—0 0O-  pear

MANUAL TRIG ATV

<+ compll

FILE

CA—

<For a description of this function, refer to page 2-35.>

1. Press ACQ.
2. Press the RealTime Out soft key to select HD.

Note
The RealTime Out menu does not appear if Time Base is set to Ext.

Setting the Realtime Recording

3.  Press the RealTime Out Setup soft key. A setup dialog box opens.

4.  Use the jog shuttle and SELECT to set Sequence to Single or Continue.

5. If you selected Continue in step 4, use the jog shuttle and SELECT to set
Count to a value in the range of 2 to 128.

6. Use the jog shuttle and SELECT to select the Auto Naming method from OFF,
Numbering, and Date.

7. As necessary, enter the File Name and Comment according to the procedures
given in section 4.2.

Executing the Realtime Recording

8.  Pressthe START/STOP key to start the waveform acquisition. Realtime
recording is executed.
While realtime recording is executing, is displayed at the upper left corner of
the screen.

Aborting the Realtime Recording

9.  Press the START/STOP key to stop the waveform acquisition. Realtime
recording is aborted.

Note

If you stop the waveform acquisition by pressing the START/STOP key, realtime recording is
aborted even if it is within the specified recording time.
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7.7 Realtime Recording to the Internal Hard Disk (Optional)

Explanation

The data can be recorded in realtime to the internal hard disk (optional).

The internal hard disk consists of the following drives.

Realtime: For realtime recording. You can set the realtime recording area in the
range of 30% to 70% of the entire capacity of the internal hard disk when
you format the internal hard disk (see section 13.5).

HD-0, HD-1*: For saving various data.
* HD-0 only if the internal hard disk is partitioned to 2; HD-0 and HD-1 if the internal hard disk is
partitioned to 3.

Waveforms That Are Realtime Recorded

All normal waveforms displayed on the screen are realtime recorded.

Possible Time Axis Range, Maximum Record Length, and Maximum Sample Rate
for Realtime Recording

Varies depending on the number of channels that are to be realtime recorded as follows:

Number or Channels Time Axis Range Maximum Maximum
Record Length Samlpe Rate

18 channels or more 20 s/div to 3 day/div 25 MW 5 kS/s §
12 to 17 channels 20 s/div to 3 day/div 50 MW 5kS/s c
6 to 11 channels 6 s/div to 3 day/div 50 MW 10 kS/s g’_
4 to 5 channels 3 s/div to 3 day/div 100 MW 20 kS/s )
3 channels 2 s/div to 3 day/div 250 MW 50 kS/s g
2 channels 1 s/div to 3 day/div 500 MW 100 kS/s =]
1 channel 1 s/div to 3 day/div 1 GW 100 kS/s g
g.
Realtime recording is possible within the maximum record length and maxim sample rate E

ranges of the number of channels to be realtime recorded.
The setting shown above is common to all models (memory options standard, M1, M2,
and M3).

Realtime Recording Mode

If you select Single, the following two trigger modes are available. If you select

Continue, only Log is valid.

Auto: Acquisition is started by pressing START. If the specified record length is
exceeded, old data is overwritten. Acquisition continues until you press STOP.

Log: Acquisition is started by pressing START. When the specified record length is
reached, acquisition stops.

Sequence/Count

Single:  Acquisition is started by pressing START. When the specified record length is
reached, acquisition stops.

Continue: Acquisition is started by pressing START. When the specified record length is
reached, acquisition stops. This sequence is repeated the specified number
of times (count).

Auto Naming

File names are automatically created during realtime recording. You can also enter
comments. The following three auto naming types are available.
e OFF
File name specified by File Name (up to 16 characters).
¢ Numbering
Automatically creates files by attaching a four-digit number, 0000 to 4999, to the file
name. You can assign a common name before the number (Specified with File
Name. Up to 4 characters).
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7.7 Realtime Recording to the Internal Hard Disk (Optional)

¢ Date
Automatically creates files using the date and time for the file names. (The file name
specified by File Name is void.)
Selecting Date is convenient for file management, because the file names do not overlap.

Executing the Realtime Recording

When you press START/STOP, realtime recording is started. After recording for the
specified time, the operation stops.

Aborting the Realtime Recording

Press START/STOP to abort the waveform acquisition. Realtime recording is aborted
even if it is within the specified recording time.

Saving and Loading the Waveform Data That Has Been Realtime Recorded

For details, see section 13.14, “Loading/Converting Realtime Recorded Waveform Data.”

Notes When Realtime Recording

» Realtime recording is not possible when the acquisition mode is set to Average.

+ During realtime recording, only the executing/aborting of the realtime recording, zoom
display setting, and protection function are valid.

» Realtime recording is possible only when the trigger mode is set to Auto or Log.

» Cursor measurements and automated measurement of waveform parameters are
suspended when realtime recording is in progress.

» History memory waveforms, recalled waveforms, and computed waveforms cannot be
displayed when realtime recording is in progress.

» The following operations are possible on the data that is realtime recorded to the hard
disk (history memory function cannot be used).

» Cursor measurement and automated measurement of waveform parameters (up to
10 MW)

» Zooming on the Waveform

» Various computations

« X-Y display (uses compressed data)

» Saving/Loading of waveform data

* Printer output

» When realtime recording to the internal hard disk, do not connect a PC to the SCSI
connector.

» Realtime recording is not possible when action-on-trigger is ON or when the dual
capture function is in use.

» Realtime recording is not possible if the record length is less than 1 MW.

» Key response slows down when realtime recording is in progress.

» The maximum number of files that can be created in the realtime recording area of the
internal hard disk is 128. If the number of files reach 128, delete unneeded files by
operating the DL750/DL750P. You can also copy the files to an area outside the
realtime recording area of the internal hard disk or to other storage media.

« Zoom waveforms can be displayed using the ZOOM menu when realtime recording is
in progress. However, there is a limitation on the magnification (Zoom Mag)
depending on the record length.

Record Length Possible Zoom Mag

1 MW to 10 MW T/div in which the number of displayed points is 250 k or more
25 MW T/div in which the number of displayed points is 500 k or more
50 MW T/div in which the number of displayed points is 1 M or more
100 MW to 1 GW T/div in which the number of displayed points is 2.5 M or more
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7.7 Realtime Recording to the Internal Hard Disk (Optional)

CAUTION

If the power is cut off when realtime recording is in progress, a disk area that
cannot be freed may result in the realtime recording area or the internal hard
disk may be damaged.

If a disk area that cannot be freed results, the disk performance in the realtime
area may deteriorate. Consequently, realtime recording may not operate
properly. In this case, back up the required data on the internal hard disk and
format the internal hard disk.

Do not expose the DL750/DL750P to shock when realtime recording is in
progress. The internal hard disk may get damaged or the realtime recording
may not operate properly.

Anicon in the upper left part of the screen blinks when realtime recording is
in progress. Do not remove or insert the USB storage device* connected to the
USB connector (for peripherals) while the icon is blinking. The DL750/DL750P
may stop functioning properly, or data may become corrupted during realtime

recording.
* A memory device connected to a USB connector such as an MO disk drive, hard disk, or
flash memory.

The Real Time drive is a working area on the DL750/DL750P internal hard disk
for realtime recording.

Never delete files from the drive or add files to the drive from an external PC
such as by using the FTP server function.

If you do, the realtime recording may not operate properly.

Note

For the procedure in saving the data, see section 13.14.
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7.8 Setting the Action When Waveform Display Is
Updated (Action-on-Stop)

Procedure

15 )
[]

+
HORIZONTAL <)

TIMEDIV

@S| |00

1.

<For a description of this function, refer to page 2-36.>

Press SHIFT+MODE to display the ACTION menu.

Setting the Action

2.

3.
4.
5

Press the Mode soft key to display the Mode setup menu.

Press the On Stop soft key.

Press the Action soft key to display the Action setup menu.

Use the jog shuttle and SELECT to select action to be enabled. (You can
select multiple actions.)

If you selected Save to File in step 3, use the jog shuttle and SELECT to set
the file save format to Binary, ASCII, or Float. If you selected Send Mail, use
the jog shuttle and SELECT to set Mail Count.

Setting the Number of Actions

Press the Sequence soft key to select Single or Continue.

Press the ACQ Count sof key.

Turn the jog shuttel to set the numeber of actions. Pressing RESET resets the
count Infinite.

Setting the Execution Mode of the Action-on-Stop at Power ON

10.
11.
12.
13.

Press MISC.

Press the Next 1/2soft key

Press the Others soft key.

Press the Action Mode (Power ON) soft key to select ON or OFF.

Executing the Action-on-Stop

14.

Press START/STOP. Waveform acquisition is started, and action-on-stop is

executed. While action-on-stop is in execution, Jx is displayed in the upper left

corner of the screen.

In addition, if the following action is specified, the following icon is displayed in

the upper left corner of the screen while the action is being executed.

Image/Save to File: Save destination medium (] FD, Zip disk, PC
card, & SCSI device, internal HD, % network drive,
or USB storage device)

Send Mail: P
ACTION Mode ACTION HISC MISC Others
fode Fode 0] [ Uideo out ||
OFF System Config LCD
OFF on stop OFF 1]
(] [0 HOD Hotor ||
On Trigger Remote Control Self Test
OFF PN
Action Start Hode ||
On Stop SCSI ID Others (Pouer On)
@ PRINT pFF ON
(@) Image i ACtion Mode
Netuork (Pouwer On)
(@ Save to File PFF ON
Binary
i g
Action Action (@) Buzzer Action USB List
@) Send Mail
Sequence Sequence Sequence
Hail Count Ouerview
Bingle Continug Bingle Continue 100 Bingle Continue
[E ACQ Count @ ACQ Count @ ACQ Count
Next Next
Infinite Infinite Infinite 12 2s2
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7.8 Setting the Action-on-Stop

Explanation

Aborting the Action-on-Stop

15. Press START/STOP. Waveform acquisition is stopped, and action-on-stop is
aborted.

Setting the Mode

The specified record length of data is acquired when measurement is started, and the
waveform is displayed. Then, the specified action is executed. In addition, the specified
action is also executed when measurement is stopped. When action-on-stop is enabled,
the trigger mode is set to Log.

Setting the Action

The following five types of actions are available.

Print the Screen Image Data: PRINT
Prints the screen image data on the printer (Printer (built-in printer), USB (USB
printer), Net Print (network printer)) specified by Print to in the PRINT menu.

Save the Screen Image Data: Image
Saves the screen image data to the destination (FD, Zip disk, PC card, internal HD
(optional), SCSI device, or USB storage device) specified in the IMAGE SAVE menu.

Save the Waveform Data: Save to File

Saves the waveform data in binary, ASCII, or floating format to the destination (FD,
Zip disk, PC card, internal HD (optional), SCSI device, or USB storage device)
specified in the FILE menu. The save format is synchronized to data type (see
section 13.7) on the FILE menu.

Buzzer
Sounds a buzzer.

Send Mail

Sends an e-mail message to a specified address (when Ethernet interface option is
installed). Set the number of mail transmissions in the range of 1 to 1000.

For the procedure of setting the address, see section 16.5, “Sending Periodic Mail or
Action Mail.”

Note

If action-on-stop is executed, the data is acquired in Log mode regardless of the trigger mode
setting, and the specified action is carried out. The specified action is also carried out when
the measurement is stopped in the middle of the measurement.

Setting the Number of Actions: Sequence

Sequence
Single: Performs the action once.
Continue: Performs the action the number of times specified by ACQ Count.

ACQ Count
210 65536: Repeats the action the specified number of counts.
Infinite: Repeats the action until waveform acquisition is stopped.

Save to File/Hard Copy/Image Operation
Operates according to the settings in the FILE, PRINT, or IMAGE SAVE menu.

IM 701210-05E
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7.8 Setting the Action-on-Stop

File Name When Action Is Set to Save to File or Image

If the Auto Naming of the File menu or the Image Save menu is OFF, numbers are
automatically assigned to the file names. Otherwise, the file is saved using the specified
method.

For details, see section 13.11, “Saving the Screen Image Data” or section 13.7, “Saving/
Loading Waveform Data.”

Send Mail Operation

Sends e-mail messages to the address specified using Network > Mail Setup > Malil
Address in the MISC menu.

Setting the Execution Mode of the Action-on-Stop at Power ON: Action Mode
(Power ON)

You can select whether to enable action-on-stop at power-on For example, turn this ON

if you wish to continue the action-on-stop operation after a power failure.

ON: At power ON, the action-on-stop is set to the mode that was used when the power
was turned OFF.

OFF: Action Mode is turned OFF at power ON.

The initial setting is OFF.

Notes When Using the Action-on-Stop

» Action-on-stop cannot be used if the acquisition mode is Average.

» You cannot change the settings while the action-on-stop is in progress.

» The action-on-stop operation may slow down if there is access from the network while
the following action is in progress.
Printing/saving of the screen image data and saving of the waveform data

* You cannot use action-on-stop when the dual capture function is ON or when the
realtime recording to the internal hard disk is ON.

Notes When Action Is Set to Save to File or Image Save

» Do not specify the root directory of the medium as the save destination directory.
(Only up to 512 files can be saved to the root directory of a medium that has been
formatted using the DL750/DL750P.)

» The maximum number of files that can be created in a single directory is 5000. Do
not place files in the save destination folder before starting the action-on-stop
operation.

» If you select Save to File and Image Save simultaneously, separate the folders
specified by the FILE menu and the IMAGE SAVE menu.

 If you selected Numbering for the file name assignment method (Auto Naming) in the
FILE menu and the IMAGE SAVE menu, the creation of files takes an extended
period when the number of saved files becomes large. When creating more than
2000 files, select Date for Auto Naming.

» When 5000 files are saved, the action-on-stop operation ends.
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7.9 Using the Voice Memo Function

Procedure

<For a description of this function, refer to page 2-36.>

This section describes only the voice memo function. For a description of the voice
comment function, see section 13.19.

Before using the voice memo function, connect the earphone microphone with a PUSH
switch to the DL750/DL750P by referring to section 3.14, “Connecting the Earphone
Microphone with a PUSH Switch and Connecting the Speaker.”

Note

The REC LEVEL and VOLUME knobs on the left side panel click in place at the center
position. When using the earphone microphone with a PUSH switch, set the REC LEVEL
and VOLUME knobs to the center position to obtain adequate recording level and play
volume.

If you are outputting the voice to an external speaker for the first time by using the optional
speaker cable (sold separately), set the play volume to the minimum setting using the
VOLUME knob.

DL750P
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Setting the Voice Memo Function

1.
2.

Press VOICE MEMO. (On the DL750P, press SHIFT+FEED (VOICE MEMO).)
Press the Mode soft key to select ON.

e Turning ON/OFF the Event Waveform Display

3.

4.

Press the Event Display soft key to select OFF or ON. For a description of
event waveforms, see section 5.21.
Press the Next 1/2 soft key.

e Setting the Record Time

5.
6.

Press the Rec Time soft key.

Press the Flexible or Fixed soft key. If you wish to record for an arbitrary length
of time without specifying the record time, select Flexible; if you wish specify the
record time and count before recording, select Fixed. If you select Flexible
proceed to step 8; if you select Fixed proceed to step 7.

Use the jog shuttle to set the Time in the range of 5s * 20 (5 s x 20 times) to
100s*1 (100 s x 1 time).
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7.9 Using the Voice Memo Function

Executing the Waveform Acquisition

8.  Turn TIME/DIV to set T/div in the range of 100 ms/div to 3 day/div.
9.  Press START/STOP.

Note

If the ACQ MEMORY BACKUP switch (located on the DL750/DL750P right side panel) is
turned ON, the voice memo data is backed up as with the waveform data. The backup
procedure is the same as the backup function of the acquisition memory. See section 7.10.

Recording a Voice Memo
* When Flexible Is Selected
There are two record methods.
Recording by Using the PUSH Switch on the Earphone Microphone
10. Record the voice memo while holding down the PUSH switch on the earphone
microphone.
11. To stop recording, release the PUSH switch. When the recording is finished,
proceed to step 12.

Recording Using the Voice Memo Menu

10. Record the voice memo by pressing the Rec Start soft key. The soft key
changes to Rec Stop.

11. To stop the recording, press the Rec Stop soft key. When the recording is
finished, proceed to step 12.

IS==———=—11 00378 - Gl
CH1 50,0V div Normal
B
[EHT 250,07 T << MainkEk >3
VYoice Meno
Rec Tine
Waveform for
. Flexible
recording a

.. voice memo

Even: Start
waveform —

250, 0v

£

Voice memory indicator

:E 000000000
0s 100 s
Indicates the record time of
Next voice memos. As time elapses,
#2]  the indicator turns red'.
e > e oL F To—— 8005 1. When the screen color setting
(L 2bbz1031 10:01:07) rto .0u u 2002,10/31 10:01:20 (see section 17.4) is set to default.
Note

» Voice memos can be recorded repeatedly until the total record time reaches 100 s.

 If the total record time reaches 100 s, succeeding recordings will be invalid. Refer to the
voice memory indicator that is displayed at the lower right corner of the screen for the
record time and record count.

* Anicon f appears at the upper left corner of the screen while voice memo recording is
in progress.
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7.9 Using the Voice Memo Function

* When Fixed Is Selected
There are two record methods.
Recording by Using the PUSH Switch on the Earphone Microphone
10. Record the voice memo by pressing the PUSH switch on the earphone
microphone. When the recording is finished, proceed to step 12.

Note

When Fixed is selected, the voice memo is recorded for the time specified by Rec Time by
pressing the PUSH switch once. The PUSH switch does not have to be held down.

Recording Using the Voice Memo Menu

10. Record the voice memo by pressing the Rec Start soft key. The voice memo is
recorded for the time specified by Rec Time. When the recording is finished,
proceed to step 12.

Note

When Fixed is selected, the Rec Start soft key display does not change even while recording
is in progress.

1003,5 654liv
Normal

CHL  50.0Udiu ok
. E
W e

Uoice Memo

Waveform for fec Tire ) ]
recording a @ e —— 5-S recorc_ilngs are possible
voice memo up to 20 times.

Event Rec
waveform —¢

g

250,00

Voice memory indicator
- | [ HENE RN

0s 100 s
Indicates the record time of

I Next voice memos. As time elapses,
? - -
the indicator turns red’.
Stopped T Tage O F @'"” : 1. When the screen color setting
() 2002-10,31 11:20:02) Auto 0.0y 2002,10/31 11:20:04 (see section 17_4) is set to default.

Note

* Anicon /‘) appears at the upper left corner of the screen while voice memo recording is
in progress.

« Of the waveform data stored to the acquisition memory using the history memory function
(see section 11.1), the voice memo data is stored only for the newest waveform data.
Only event waveforms are stored for waveforms other than the newest waveform. Thus,
voice memo cannot be played even if the waveform data is loaded using the history
memory function.

Stopping the Waveform Acquisition
12. Press START/STOP. Waveform acquisition stops.

IM 701210-05E 7-25

Aejdsig pue uoiusinboy H



7.9 Using the Voice Memo Function

Playing of the Voice Memo

Use the jog shuttle to select the number of the voice data you wish to play.
Press the Play Start soft key. The voice memo of the specified number is

13. Press the Next 2/2 soft key.
14. Press the Voice Number soft key.
15.
16.
played.
Note

Current indicates the newest voice memo (voice recorded on the rising edge of the event
bit of the event waveform that is displayed at the right-most position on the screen). The
oldest memo is indicated as #1. The voice memo is newer as the number gets larger.
While the voice memo is being played, the soft key indication changes to Play Stop. To
stop the voice memo while it is playing, press the Play Stop soft key.

Anicon 1)) appears at the upper left corner of the screen while voice memo is being
played.

The voice memo can be played through a speaker by connecting an external speaker.
For the procedure of connecting a speaker, see section 3.14.

The voice memo can also be played using voice search of the SEARCH menu. For
details, see section 11.4.

Executing the Waveform Data Save Operation

17.

Save the waveform data according to steps 1 to 25 in “Saving the Waveform
Data” in section 13.7. The recorded voice memo is also saved.

Executing the Waveform Data Load Operation

18.

Note

Load the waveform data according to steps 1 to 10 in “Loading the Waveform
Data” in section 13.7. When waveform data with a voice memo is loaded, the
voice memo can be played. The procedure of playing the voice memo is the
same as steps 13 to 16 in this section.

To determine whether a voice memo is attached to the waveform data, open the properties of
the waveform data (see section 13.7) using FILE key > Load > Property. If the VOICE MEMO
item in the properties is ON, a voice memo is attached to the waveform data, otherwise a

voice memo is not attached.
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7.9 Using the Voice Memo Function

Explanation

Erasing Voice Memos

The recorded voice memo can be erased. This operation is performed when a voice
memo was recorded while waveform acquisition was in progress, but you wish to save
the waveform data without the voice memo.

After step 16 of this section, press the Erase soft key. The voice memo is erased, and
the voice memory indicator value on the screen is cleared.

Note

Once a voice memo is erased, it cannot be recovered. Use caution when erasing a voice
memo.

A voice memo can be recorded while waveform acquisition is in progress (when in roll
mode display) by connecting an earphone microphone with a PUSH switch to the DL750/
DL750P.

Setting the Mode

To enable the voice memo function, set Mode to ON.

When turned ON, a voice memory indicator is displayed at the lower right corner of the
screen.

Displaying Event Waveforms

The event waveform (Voice bit of the event waveform) indicates the record interval of the
voice memo. The interval during which a voice memo is recorded is from the rising edge
to the falling edge of the event waveform. For the procedure of setting event waveforms,
see section 5.21.

/\/\/ Waveform for recording
a voice memo
Record start Record start

v
S I IS I I I
0 0

Record stop Record stop

Event waveform

Precautions Regarding the Voice Memo Function

 If the record length setting is set long in the ACQ menu causing the number of
channels that can be used to 3 channels or less, event waveforms are not displayed.
In this case, the voice memo function cannot be used.

« If the voice memo function is OFF (Mode: OFF) even when the event waveform
display is ON (Event Display: ON), event waveforms are not saved when waveform
data is saved. In addition, even if a voice memo is recorded during waveform
acquisition, if the voice memo function is turned OFF at the time waveform data is
saved, event waveform data/voice data will not be saved.

+ In realtime recording, if the valid number of channels’ is 3 channels or less, event
waveforms cannot be used. In this case, the voice memo function cannot be used.
1. Valid number of channels signify the number of channels that are turned ON excluding

MATH1 to MATHS8 channels. However, for LOGIC A and LOGIC B, the number of channels
is counted as 1 regardless of whether one of the channels is ON or both channels are ON.
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7.9 Using the Voice Memo Function

Rec Time

Recording is possible up to a total of 100 s.
The following two methods are available in setting the record time.

Flexible

Recording continues while the PUSH switch on the earphone microphone is held down
or from the time when the Rec Start soft key of the Voice Memo menu is pressed until
the Rec Stop soft key is pressed. To stop the recording, release the PUSH switch or
press the Rec Stop soft key. The shortest record time of one session is 3 s. (Even if the
record stop operation is performed within 3 s of starting the recording, recording
continues for 3 s.)

Fixed

Recording is performed for the specified time and count (the combination of time and
count is bound to 100 s total). Once the PUSH switch or the Rec Start soft key of the
Voice Memo is pressed, recording is performed for the specified length of time. When
using the PUSH switch, the PUSH switch does not have to be held down.

The combination of record time and record count can be selected from the following:
5s5*20,10s*10,20s*5,25s*4,50s*2,and 100 s * 1

For example, if you select 5 s * 20 and press the PUSH switch once, recording is
performed for 5 s. Press the PUSH switch again to record another 5 s. The record
operation can be repeated up to 20 times.

Playing the Voice Memo: Voice Number and Play Start

Use the Play Start soft key to play the voice memo specified by Voice Number.

Use Voice Number to specify the number of the voice memo you wish to play. Current
indicates the newest voice memo. The oldest memo is indicated as #1. The voice
memo is newer as the number gets larger. The date/time displayed below Voice
Number is the date/time when the voice memo recording was started.

Erasing Voice Memos

The recorded voice memo is erased. Use caution because voice memos that are erased
cannot be recovered.

Note

» The search and zoom function (see section 11.4) can be used to search the section of the
waveform data where a voice memo is recorded (voice search). Playing the voice memo
that has been found is also possible. For a description of the voice search function, see
section 11.4.

» The data size of waveform data with a voice memo increases as compared to waveform
data without a voice memo. For example, if a voice memo is recorded for 100 s and
saved, the data size increases by approximately 440 KB.
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7.10 Using the Acquisition Memory Backup
Function

Backup Batteries

<For a description of this function, refer to page 2-36.>

The data held in the acquisition memory can be backed up immediately before the power
is shut down even if the power supply is cut off due to reasons such as a sudden power
failure.

Data That Is Backed Up

» Waveform data

» History memory data

» sub window data of the dual capture function
» Voice memo data

Type of Batteries That Can Be Used

* AAA alkaline dry cells (AA/R6) (JIS, IEC model: LR6): 4 cells
» Nickel hydride rechargeable batteries: 4 cells

Battery Storage

The battery storage box is located on the right side of the top panel.
1. Lift the handle and remove the screws from the battery storage box using a
screwdriver.
2. Remove the storage box cover, and insert four batteries paying attention to their
direction.
3.  Set the storage box cover back to the original place and fasten the screws.

Acquisition memory backup
battery box

e j Acquisition memory
i backup switch

(g
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7.10 Using the Acquisition Memory Backup Function

Backup Procedure
1. Turn ON the acquisition memory backup switch on the right side panel of the
DL750/DL750P. The acquisition memory backup starts.
2. To stop the acquisition memory backup, turn OFF the acquisition memory
backup switch.

The backup time varies depending on the operating environment. See section 19.5.
Note

+ When using the nickel hydride rechargeable batteries, be sure to charge them before use.
(The DL750/DL750P does not have a charge function.)

* You cannot check the battery level on the DL750/DL750P. Use a commercially sold
battery level checker or other similar devices.

» For a description of the backup operation, see appendix 9.
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Chapter 8 Display

8.1 Changing the Display Format

<For a description of this function, refer to page 2-37.>

Procedure

1. Press DISPLAY.

Setting the Display Format

2. Press the Format soft key. The format selection menu appears.
3.  Press the soft key corresponding to the desired format from Single (one division)
to Hexadecimal (16 divisions).

Setting the Waveform Mapping

4.  Press the Next 1/2 soft key.

5.  Press the Mapping soft key to select Auto, Fixed, or User. If you select User,
proceed to step 6.

6. Press the Set Mapping soft key. The waveform mapping setup menu appears.

7. Use the jog shuttle and SELECT to set the mapping number of each channel.

Mapping: User

DISPLAY TICIT A DISPLAY DTSPLAY DISPLAY DISPLAY
Format Format Scale Value Scale Value Scale Ualue
Single
Tual Dual PFF oN PFF ON PFF N
Interpolation Interpolation Trace Label Trace Label Set Happing Trace Label
Tual
Line Line <, 133 ON pFF OH CHL 0 | Mathi PFF ON
CH2 1 Mathz
Honitor Honitor CH3 Z Hath3 Honitor
Triad Ch4 3 Hath4
Both Both CH5 4 HathS Both
CHe 5 Hathb
Graticule Graticule TransTucent TransIucent CHZ? 6 Math? Trans lucent
» Quad # # # # CH8 7 Math8
B OB B O H 133 oN PFF ON CHI ? | DSP1 PFF N
CH1i@ 1 DSP2
Accunulate Accumulate Happing CH11 Z DsP3 Mapping
Octal Auto CH12 3 DSP4
OFF OFF Auto CH13 4 DSP5 User
CH14 5 DSP6
Extra Window Extra Window CH1S 6
Hexadecimal Fixed CHi6 7 r Set Mapping ‘
OFF OFF
Logic A [ 6 Logic B[ 7
Next Next Next Next User Event ] Next
12 12 12 272 2,2
i

DSP1 to DSP6 are optional.
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8.1 Changing the Display Format

Explanation
You can select the number of windows into which the analog waveform display window
is divided. The position of the waveform of each channel varies depending on the
display format.

Display Format

Single: 1 window Quad: 4 windows
Dual: 2 windows Octal: 8 windows
Triad: 3 windows Hexadecimal: 16 windows

Waveform Mapping

e Auto
Windows are arranged from top to bottom in order: CH1, CH2, ... , CH16, DSP1 to
DSP6 (optional), Math1 to Math8. But no windows are shown for channels whose
display is set to OFF.

e Fixed
Channels are that are set to OFF are also mapped.

e User
Assign numbers from 0 to 7 to CH1, CH2, ..., CH16, DSP1 to DSP6 (optional), Math1
to Math8. The display position varies depending on the assigned numbers.
Mapping Example When Display Format Is DUAL

CH1, CH1, CH4 0,2,4

CH2, CH4 CH2, 1,3,5
Fixed Auto User
(When CH3, CH5 to CH16 = (When CH3, CH5 to CH16 = (When CH6 to CH16 =
OFF) OFF) OFF)

The number of points that can be displayed vertically (10 divisions) for each channel
varies as follows according to the display format. However, the vertical resolution
remains unchanged.

Single([7]): 512 points Quad(B): 128 points
Dual(H): 256 points Octal E): 64 points
Triad(H): 170 points Hexadecimal(g): 32 points
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8.2 Setting the Display Interpolation Method

<For a description of this function, refer to page 2-37.>
Procedure

1. Press DISPLAY.

Setting the Interpolation Method

2. Press the Interpolation soft key. The interpolation selection menu appears.

3.  Press the soft key corresponding to the desired interpolation method from OFF,
Sine, and Line.
If you select OFF, proceed to step 4.

T Setting the Number of Data Points to Be Used for Waveform Display
SmE v E, @, 4.  Press the Decimation soft key to select the number of points to be used for the
(o9 [ onto [ onit [ niz) :

T o B Sl display from 2k and 100k.

Corra [ onte [ ents [ eere)
a [

Note
TIMEDIV R

Decimation specifies the number of dots when interpolation is turned OFF. For example, if
the record length is 100 kW and Decimation is set to 2k, data is extracted at constant

omeD intervals. Waveform is displayed using 2 kW of data. If Decimation is set to 100 k, the
waveform is displayed using all 100 kW of data.
MANAL TRIG ~ ACTON =00 O DeaY
O <+ compll
(0] - oY o)
Dual Dual Dual
 Tnterpolation | . Tnterpolation
OFF
Line ., ’ OFF +"«»
i Decimation
Ste | Pk 100k ‘
Graticule . R wralcicuic
Boom| = = o=
[ Accumulate | ACLUnG 1A e [TAccunulate |
OFF OFF OFF
[Extra Window | Extra Window [Extra Window |
OFF OFF OFF
Next Next Next
12 12 12
Explanation

Setting the Interpolation Method

Any area along the time axis having less than 1000 points in 10 divisions (less than 500
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 DL750/DL750P will connect the points. Three
following interpolation methods are available.

Sine(#.s): Interpolates between two points using the sin(x)/x function.

Line(-™): Linearly interpolates between two points.

OFF(+"+,+): No interpolation.

e When the Area Is Not an Interpolation Area
If interpolation is set to Sine or Line, the instrument draws lines between points that
are aligned vertically.

Interpolate: OFF Sine Line
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8.2 Setting the Display Interpolation Method

e When the Area Is Not an Interpolation Area
If interpolation is set to Sine or Line, the instrument draws lines between points that
are aligned vertically. If the number of data points is greater than or equal to 2002, P-
P compression is performed (maximum and minimum values are determined at
certain intervals), and two points are displayed on a single vertical line (1 raster).

I: II

Interpolate: OFF Sine/Line

Setting the Number of Data Points to Be Used for Waveform Display: Decimation

When the area is not an interpolation area on the T-Y waveform display and Interpolation
is set to Sine or Line, the aforementioned P-P compressed values are displayed.
However, if Interpolation is set to OFF or if X-Y waveforms are being displayed, the
acquisition data is decimated and data that has been picked up at certain intervals are
displayed.

Set the number of data points for displaying the waveform to 2k or 100k.

If 2k is selected and the record length is greater than or equal to 2 kW, the data is
decimated to 2 kW, and two points are displayed on one vertical line. If 100k is selected
and the record length is greater than or equal to 100 kW, the data is decimated to 100
kW, and 100 points are displayed on one vertical line. Otherwise, all points are
displayed.

If the number of data points per division is greater than or equal to 100 for a realtime
recorded waveform or when in roll mode, the maximum and minimum values at certain
number of data points of acquisition data are displayed using linear interpolation.

Data Interpolation and Envelope Mode

When the acquisition mode is envelope, the data is interpolated using an area regardless
of the specified interpolation method (see the following figure). This is because in
envelope mode the maximum and minimum values are determined over a certain
interval, and the data time position cannot be pinpointed.

}4 True data
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8.3 Changing the Graticule

Procedure

TooeT B e B
a a a

5

cH
o] a

TIMEDIV

Note

Press DISPLAY.

<For a description of this function, refer to page 2-38.>

Press the Graticule soft key to select the graticule.

CH1

0.200V/div

—

1M3/5
1

Norma

1nsfdiv

.
T Tainf 10K 3%

F

/N

A

/\

Vi

ARV

Vi

\

Interpolation
Decination

Graticule ‘

Extra Window

DISPLAY
Fornat

Dual
Line -~
Bk 100k
B O #H
ACCunulate

OFF

OFF

Stopped

B TimeOut
Auto

Next

Keidsig =

On the DL750P, the graticule setting is linked to the RECORDER menu > Print Setup >

Graticule setting. However, if [ Jis selected, it is set to OFF in the RECORDER menu.

Explanation

Select the graticule from the following three types.

2n/s oo
Narnat

o z0.omuiv

_—

2175 sousatn
Hornat

top

pei 0z
L 2Bo205/16 15:09:16)

o

E TRET

Sty

e xﬁ;\\‘ l/\ T—W
Y I

2002,05/16 15:10:31

t 102
120020516 15:09:16)

Bige GHL 3
Aito .

2002/05/16 15:10:35

oL zo.onaiy

[=—————1=1

2n5/s S0
Narna1

Fa—

toppea [
Cl 200276516 15

0z
109:16)

Eage il
futo 2w

2002/05/16 15:10:40

H

F
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8.4 Accumulated Waveform Display

<For a description of this function, refer to page 2-38.>
Procedure

Setting the Accumulate Mode

1.  Press DISPLAY.

2.  Press the Accumulate soft key. The accumulate mode selection menu
appears.

3. Press the OFF or Persist soft key to select the accumulate mode.
If you select Persist, proceed to step 4.

ER— Setting the Accumulate Time
(ot | on2 [ w3 | s )
o1 vz @ s Bl bse 4

Turn the jog shuttle to set the Count in the range of 2 to 128 (2" step).

C

MANGALTRIG AW =0 O— DRV

500kS/s  SMshli
s
L =k Nornal
1
(& pEReE =] T Faing 38K 5>
DISPLAY DISPLAY DISPLAY
Fornat Format Format
7 > 7 o
Dual Dual \‘.’7, \0{// Dual
Tvapetetn e X/ A N7 N st
Interpolation Tnterpolation d Interpolation
- S AN N
Graticule Graticule Graticule
- » —25. 75E+00
B O ® E O B 20 M
Accunulate Accunulate
OFF Persist
OFF © ] Count
8
EXTrd W1Naou LALCL WL
Persist
OFF 3 OFF
Next Next Next
172 1.2 12
4. 485
|-25. 000me. 25.000nc
Stopped 224 Edge CHS £
Auto 0.0c
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8.4 Accumulated Waveform Display

Explanation

Normally, 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: Persistence mode. Accumulates in red. Displayed for the specified time period
by gradually lowering the brightness.

Accumulate Period: Count

When using persistence mode, set the number of times to accumulate the waveform in
the range of 2 to 128 (in 2" steps). If you select Infinite, the accumulation is carried out
infinitely. The default value is 16.

Notes When Using Accumulation

» Automated measurement of waveform parameters and GO/NO-GO determination are
performed on the newest waveform.

»  When printing accumulated waveforms using the built-in printer, they are printed using
two tones.

» If the waveform acquisition is forcibly stopped by pressing START/STOP, the
accumulation is temporarily suspended. When the acquisition is restarted, the display
is cleared and accumulation continues.

* You cannot change the parameters on the HISTORY menu when accumulating
waveforms on the display.

» Accumulated display is not possible in roll mode display.

* When you turn OFF the accumulate mode, accumulated waveforms are cleared. To
display the acquired waveforms again, specify the record number on the HISTORY
menu.

« If you display the waveforms again by setting the accumulate mode to Persist, the
accumulated waveforms are not cleared. To clear them, execute CLEAR TRACE.

« Even if you change the display format during accumulated display, the waveforms that
are already displayed accumulated are not cleared. To clear them, execute CLEAR
TRACE.

Clearing Accumulated Waveforms
You can clear accumulated waveforms by pressing the CLEAR TRACE key.
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8.5 Zooming the Waveform

<For a description of this function, refer to page 2-41.>

Procedure

Selecting the Display Mode
1.  Press ZOOM.
2. Press the Mode soft key. The display mode selection menu appears.
3.  Press the soft key corresponding to the desired mode.
If you select Main, you cannot carry out the following operations.

Selecting the Display Format of Zoomed Waveforms

4.  Press the Format soft key. The format selection menu appears. (If you set
T Lo o5 Mode to Main, the Format selection menu is not displayed.)

g5 E FE, @, 5.  Press the soft key corresponding to the desired format.
Cors om0 [ ott | wiz)

oo T B ocE B 5o
a a B a B8 a L] a

ENENERED) .
] Setting the Waveform to Be Zoomed

FoREZONTAL )
EDV =

N \ zoomed appears.
omeD
7.  Use the jog shuttle and SELECT to select the waveform to be zoomed.
e N Select All ON to select all waveforms that are currently displayed.

6.  Press the Allocation soft key. The menu for setting the waveform to be

<+ comell
,
—a— Setting the Zoom Rate
8.  Pressthe Z1 Mag/Z2 Mag soft key to set the jog shuttle control to Z1 Mag. (If
you set Mode to Z1, Z1 Mag is displayed. If you select Z2, Z2 Mag is displayed.
If you select Z1 and Z2, Z1 Mag/Z2 Mag is displayed.)
Turn the jog shuttle to set the zoom rate of the Z1 zoom box.
9. Likewise set the zoom rate of the Z2 zoom box with Z2 Mag.
—_zoom [—r L — Z00R [— —

Hode

Hode Mode Allocation
Hain Hain
Main ain & 21 & 22 (3] A1l ON (3] ALl OFF ain & 21 & 22

Format CHL Hathi

Main & 21 Single cH2 (o) Mathz
Main

CH4 (g Mathd

Main & 22 Allocat ion Dual cH6 (o) Mathe " allocation ‘ Allocation

Fornat

Main

0]
o
2
&

=
=
b
ES
E]
&

21 Mag (@ CHY nSP1 & 21 Mag
mmp | Hain & 21 & 22 500M5lis -—) Triad - @ CHi® DSP2 200154ty
22 Mag (3] CH11 (5] DSP3 I 22 Mag
S00usAliv (5] CH12 (o] DSP4 2Z0us#tiv
® 21 Position CH13 (3 DSPS Toocooon
Z1 Only o.900div quad CH14 (3 DSP6 -1.ge0div
@ 22 Position CH1S 5 22 Position
0.700d iy CH16 3.%00div 3.7800div
[ [ ]
22 Only Fit Meas Range Octal @ Logic A[D) Logic B | | Fit Meas Range Fit Meas Range
[« - ] "
21 & 22 Move To Front Move To Front Move To Front Move To Front

DSP1 to DSP6 are optional.

8-8 IM 701210-05E



8.5 Zooming the Waveform

Setting the Zoom Position

10. Press the Z1 Position/Z2 Position soft key to set the jog shuttle control to Z1
Position. (If you set Mode to Z1, Z1 Position is displayed. If you select Z2, Z2
Position is displayed. If you select Z1 and Z2, Z1 Position/Z2 Position is
displayed.) Turn the jog shuttle to set the zoom position of the Z1 zoom box.

11. Likewise set the zoom position of the Z2 zoom box with Z2 Position.

By setting the jog shuttle control to both Z1 Position and Z2 Position, the zoom
positions of both Z1 and Z2 can be moved simultaneously.

Changing the Range of the Automated Measurement of Waveform Parameters
e When Mode is set to a setting other than Main&Z1&Z2
12.  Press the Fit Meas Range to Z1 or Fit Meas Range to Z2 soft key. The range
of the automated measurement of waveform parameters is set to the zoom
range of Z1 or Z2.
Proceed to step 15.

e When Mode is set to Main&Z1&Z2
12.  Press the Fit Meas Range soft key.
13. Press the Fit to Z1 or Fit to Z2 soft key.

Moving the Zoom Box to the Head Position of the Waveform
* When Mode is set to a setting other than Main&Z1&Z2
14. Press the Move Z1 to Front or Move Z2 to Front soft key. The zoom box
moves to the head position of the waveform.

e When Mode is set to Main&Z1&Z2
14. Press the Move to Front soft key.
15. Press the Z1 to Front or Z2 to Front soft key.

200M Z00H Z0DOH Z00H
Hode Hode Hode Hode
Main & 21 & 22 Main & 21 & 22 Main & 21 & z2 Main & 21 & 22
Fornat Fornat Format Format
Hain Main Main Hain
K [ H
Allocation Allocation Allocation Allocation
& 21 Fag & 21 fag F7 21 Mag 5 21 Ha
200u3/tiv » » 200)34liv » 20015 v
& 22 Mag o 22 Mag
Fonn 203/div i
@ 21 Position @ Z1 Position
-1.ge6div -1.g00d iv
& 22 Position = i 5 22 Position = aing
3.800div | 3.%00d iv [ _Exec__ ||
] [
Fit Meas Range| | Fit to 21 Fit Meas Range| I 21 to Fromt

Fit to 22 rHﬂUE To Front

l‘ﬂuue To Front

| 22 to Front

IM 701210-05E

Keidsig =



8.5 Zooming the Waveform

Explanation

Zoomed waveforms of two locations can be displayed simultaneously (dual zoom). You
can also specify which channels to zoom. Zooming is not possible if the number of
points displayed on the screen is less than or equal to 10 points (less than or equal to 50
for FFT waveforms).

Selecting the Display Mode of Zoomed Waveforms

Main: Displays only the main (unzoomed) waveform.

Z1 Only: Displays only the zoomed waveform of zoom box Z1.

Z2 Only: Displays only the zoomed waveform of zoom box Z2.

Main&Z1: Displays the main waveform in the top window and zoomed waveform of
zoom box Z1 in the bottom window.

Main&Z2: Displays the main waveform in the top window and zoomed waveform of
zoom box Z2 in the bottom window.

Z18&72: Displays the zoomed waveform of zoom box Z1 in the top window and

the zoomed waveform of zoom box Z2 in the bottom window.

Main&Z1&Z2: Displays the main waveform in the top window, the zoomed waveform of
zoom box Z1 in the lower left window and the zoomed waveform of zoom
box Z2 in the lower right window.

Note

On the DL750P, the range of zoom box Z2 can be printed expanded on the built-in printer
(zoom print). For details, see section 12.2.

Selecting the Zoomed Trace: Allocation

The traces 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, 6 types (Main', Single, Dual, Triad, Quad, Octal, Hexadecimal) of

display formats are available. You cannot set different formats for Z1 and Z2.
1. Selecting Main results in the same format as Main Format in the DISPLAY menu .

Zoom Rate: Z1 Mag/Z2 Mag

» Sets the T/div of the zoom waveform display area.

» If the time base is set to an external clock signal, select the magnification from the
following:
x2, x2.5, x5, x10, x25, x50, x100, x250, x500, x1000, x2500, ... , ten-fold multiples of
1, 2.5, 5, up to x1000000

* The maximum zoom rate varies depending on the display record length.
Maximum zoom rate: Display record length + 10

» The maximum magnification during realtime recording with respect to the display
record length of the main waveform is as follows:

Main Waveform Record Length Record Length of the Zoom Window
1 MW to 10 MW 250 kW

25 MW 500 kW

50 MW 1 MW

1000 MW or more 2.5 MW

» The display record length does not necessarily match the record length.
For details on the display record length, see appendix 1, “Relationship between the
Time Axis Setting, Sample Rate and Record Length.”

* You can set different zoom rates for Z1 and Z2 (zoomed waveform of two locations).
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8.5 Zooming the Waveform

Zoom Position: Z1Position and Z2Position

» The zoom position can be set by specifying the zoom center position (center of the
zoom box) in the range -5 to +5 divisions with the center of the waveform display
frame set to 0 divisions. The resolution is as follows:

Selectable steps of zoom position: T/div x 10 + display record length

» The zoom box enclosed by solid lines is Z1 and the one enclosed by dashed lines is

Z2. Since each box is independent, you can set the position separately.

Changing the Range of the Automated Measurement of Waveform Parameters:

Fit Meas Range to Z1/Fit Meas Range to Z2

Sets the range of the automated measurement of waveform parameters to the zoom
range of Z1 or Z2. This is valid even if the automated measurement of waveform

parameters is turned OFF.

Moving the Zoom Box to the Head Position of Waveform: Z1 to Front/Z2 to Front

Moves the zoom box of Z1 or Z2 to the head position of the main waveform.
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8.6 Displaying X-Y Waveforms

Procedure

2
Cons | oo ] ontt | oniz)

ToGC A B L0GC B EVEnT I

Corta | cnra | ents |
a

[] ENTER

TIMEDIV A\
0 \\
Q@)
\‘\iA,/’//

<For a description of this function, refer to page 2-40.>

1. Press SHIFT+DISPLAY. The X-Y menu appears.

Selecting the Display Mode

2.
3.

Press the Mode soft key. The mode selection menu appears.
Press the T-Y, X-Y, or T-Y&X-Y soft key to set the mode.

Setting the Number of Data Points to Be Used for Waveform Display
4.  Press the Decimation soft key to select the number of points to be used for the

display from 2k and 100k.

Selecting the X Axis Mode (When Mode Is Set to X-Y or T-Y&X-Y)

Press the X Axis soft key to select Single or Quad.
If you select Single proceed to step 8; if you select Quad proceed to step 6.

N 2 6. Press the Select soft key. The X-Y waveform selection menu appears.
’
O rD) 7. Press the soft key corresponding to the desired X-Y waveform from XY1 to XY4.
MANGALTRIG AT —O O— DAY
- Setting the X Axis
A— .
8.  Press the X Trace soft key. The channel selection menu appears.
9.  Use the jog shuttle and SELECT to select the channel to be assigned to the X
axis. If you set X Axis to Quad, proceed to step 10.
Setting the Y Axis (When X Axis Is Set to Quad)
10. As with the X axis, press the Y Trace soft key to set the Y axis.
XY [ p=2 ] ¥ Y @Select | p+Select -
Hode HMode XY . S
Ty L Tiode CH1 Mode
T-Y T-Y & X-¥Y
—— CHz T-Y & XY fHz T-Y & X-¥
X Axis X Axis
CH3 s | CH3 X AXis
pigie e fuad CcHa Bingle fuad CHa pingle puad
T-Y & X-Y X¥1 CH5 [ Tecimation | CHs Decimation
B PR o0k cHe Pk 100K CHB Pk 100k
- -p Se:(iit _ -) X¥e - Mathi Select = Hathi Select
Mathz X1 Mathz Xyl
X Trace
X¥3 Hath3 "~ X Trace | Hath3 X Trace
cr Matha | CHL ’ Mathd CH1
Y Trace
XYd Y Irace 1 Irace ‘
CHZ
CHZ CHZ
B Sti?i;;"‘x © Migtﬁgr‘lvx E Start Point T
it int o mped 1 " -5.Toedi
@ E“g.l:[]gog?u = En;.f{]ﬁ?ﬂ‘d‘?u ] Enﬁ %?ﬁtu @ End %imﬁ.u
5.7000d iv 5.700div

When X Axis: Quad

DSP1 to DSP6 are optional. When X Axis: Quad
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8.6 Displaying X-Y Waveforms

Explanation

Setting the Display Range
11. Press the Start Point/End Point soft key to set the jog shuttle control to Start
Point.
12.  Turn the jog shuttle to set the start point of the X-Y waveform display.
13. Likewise, press the Start Point/End Point soft key to set the jog shuttle control
to End Point and set the end point of the X-Y waveform display.

Z200kS/s  SnsAliv

PYV—T7T7 — Normal
b
Eh Z.500 T i 10k 77
=Y
la | Pisplay Hode
1
B T-Y & X-Y
X AXis
-2.5004
(£33 50, 0007 Bingle uad
[ | I | ‘ ‘ ‘ hl Decimation

T B S sy B R

-50. 0004 Select

l-25. 000ns. 25. 000ns
L 500007 Y1

X Trace

CH1

F —

CH3

@ Start Point
—5.700d iv
[ End Point
5.900d iy

o,
“Zsaow -50. 000y 2.500v

Stopped <] Edge CH1 £
(| 2002,06-26 14:01:18) Auto 0.025V

2002,/06,26 14:02:57

Selecting the X Axis Mode

Single: The X axis is set to a common trace, and the Y axis displays all the waveforms
whose display are turned ON.
Quad: The X axis trace and Y axis trace are set individually for XY1 to XY4.

Assigning X (Horizontal) and Y (Vertical) Axes (When X Axis Is Set to Quad)

The channels that are assigned to the X and Y axes depending on the X-axis mode are
as follows:

X Axis Mode X-Y Waveform X Axis Y Axis

Single

CH1 to CH16, DSP1 to DSP6
Math1 to Math8

All channels that are turned
ON

Quad XY1

XY2

XY3

XY4

CH1 to CH8, DSP1 to DSP3
Math1 to Math4

CH1 to CH8, DSP1to DSP3
Math1 to Math4

CH9 to CH16, DSP4 to DSP6
Math5 to Math8

CH9 to CH16, DSP4 to DSP6
Math1 to Math4

CH1 to CH8, DSP1 to DSP3
Math1 to Math4

CH9 to CH16, DSP4 to DSP6
Math5 to Math8

CH1 to CH8, DSP1 to DSP3
Math1 to Math4

CH9 to CH16, DSP4 to DSP6
Math5 to Math8

Number of X-Y Waveforms That Can Be Displayed

The number of X-Y waveforms that can be displayed is 16 for Single and 4 for Quad.
The display of each X-Y waveform is turned ON/OFF by turning the Y axis trace display

ON/OFF.

Selecting the Display Mode

You can select from the following three display modes.
T-Y&X-Y: The top window displays T-Y (normal) waveforms. The bottom window

displays X-Y waveforms.
X-Y: Displays only X-Y waveforms.
T-Y: Displays only T-Y waveforms.
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8.6 Displaying X-Y Waveforms

Setting the Number of Data Points to Be Used for Waveform Display: Decimation

Same as “Setting the Number of Data Points to Be Used for Waveform Display”
described in section 11.6.
For details, see section 11.6.

Selecting the Display Range of X-Y Waveforms: 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 divisions from the center of the waveform display frame. The start and
end positions are not displayed if only X-Y waveforms are displayed.

The resolution is as follows:

Resolution: T/div x10 =+ display record length

Notes When Displaying X-Y Waveforms

» The divided windows of the T-Y waveform display when using the T-Y & X-Y mode
are displayed according to Format in the DISPLAY menu.

» The zoom function applies only to T-Y waveforms. In addition, Main, Z1, or Z2 can be
selected for the T-Y waveform display.

» To expand the X-Y waveform, change Upper and Lower settings or V Zoom setting of
each channel. The displayed waveform can be enlarged/reduced in a similar fashion.

» To change the display position of the X-Y waveform, change the position of each
channel (for voltage input).

« X-Y waveform is not displayed when the horizontal axis of a waveform trace is in units
of time and the horizontal axis of another waveform trace is in units of frequency.

» Logic waveforms and event waveforms are not applicable to X-Y waveform display.

*  When using the dual capture function, X-Y display and T-Y&X-Y display are not
possible.

8-14
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8.7 Using the Snapshot Function and Clear Trace

Function
<For a description of this function, refer to page 2-41.>
Procedure
N 0 _ L complL
({NUMKEYH msc m HELP || SHAFT))
NAPSHOT CLEARTAACE/ ‘ —A—
Snapshot
Press SNAPSHOT to take a snapshot of the screen.
Clear Trace
Press CLEAR TRACE to clear the waveform.
Explanation

Snapshot

The snapshot function leaves the current displayed waveform on the screen. This
function allows the current displayed waveform to remain temporarily on the screen
(snapshot waveform) without requiring waveform acquisition to stop. It is useful when
you wish to compare waveforms.

You cannot perform the following operations on snapshot waveforms.

» Cursor measurements and automated measurement of waveform parameters
» Zoom and computation

» Position movement

» X-Y waveform display

You can save and load snapshot waveforms.
For details, see section 13.9, “Saving and Loading Waveforms Captured Using
Snapshot.”

Clear Trace

Clears all the waveforms that are currently displayed on the screen.

Loaded waveforms are also cleared.

When you restart waveform acquisition, the waveforms in the acquisition memory are
cleared.

Note

The data corresponding to the waveforms that have been cleared by executing clear trace
remains in the history memory. You can display the waveform again by selecting the desired
waveform record using Select Record on the History menu.

Conditions When SNAP SHOT and CLEAR TRACE Cannot Be Used

» Remote mode using the communication interface

* When printing

* During auto setup

* When Mode is set to Zone in the GO/NO-GO menu
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8.8 Turning Translucent Mode ON/OFF

<For a description of this function, refer to page 2-38.>
Procedure
G

1. Press DISPLAY.
2. Press the Next 1/2 soft key.
3. Press the Translucent soft key to select ON or OFF.

IMS/s  AnSidie

P
L o Normal
i
s R T WA 10k 5
DISPLAY DISPLAY
Fornmat : : Scale Ualue
Tual la| OFF pN
[Tnterpolation | . - [0 PR o R P o o . . . Trace Label
= Line ™ s PFF ON
T @ v @ v Bd o . . L o o R !
: : Both
Graticule : Translucent
- 25000
B OB g 78, 000V pFF ON
Accunulate Happing
OFF Auto
Extra Windouw
OFF
Next Next
12 2s2
.00
-5, 000ms : 5000
Stopped ? Edge CH3  f§
() 2002,05/31 19:02:48) Auto 28 .5000 2002,05,31 19:04:54

Explanation
When this is turned to ON, the popup menu becomes translucent. The contents

underneath the popup menu can be seen.

Translucent: OFF Translucent: ON
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Userlet O [ |
oFF e
— |
; ; F oFF
Hext
‘ 12
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8.9 Turning the Scale Value Display ON/OFF

<For a description of this function, refer to page 2-38.>
Procedure

1. Press DISPLAY.
2. Press the Next 1/2 soft key.
3.  Press the Scale Value soft key to select ON or OFF.

I=———11 s Ansh
CH1  0.200V-div Normal
g
AT Toaw T RAnE TR 55
DISPLAY DISPLAY w DISPLAY
Format Scale Value Scale Value
Dual PFF ] OFF pN
Tnterpolation Trace Label Trace Label
Line v, pFF oN H 133 ON
Fonitor Fonitor
Both Both
Graticule Transiucent Transiucent
-—) -—) 71, 000
H O H 133 ON B3 NI 133 ON
Accumulate Happing Happing
OFF Auto Auto
= ;\/ \/ \/ \/
Next Next Next
172 272 2z
Stopped 23 Edge CH3 £
aAuto 8.367V

Scale value

Explanation

You can turn ON/OFF the upper and lower limits of the vertical and horizontal axes of
each channel and the scale value display corresponding to the upper and lower limits.

Note

The scale values are displayed to the left of the waveform display area. If the scale values do
not fit in the section left of the waveform display area, they are displayed on the right side of
the waveform display area.
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8.10 Setting Waveform Labels

Procedure
/
CE |

o = o o
crl cH2 cH3 cHd

Dr1 @ 0wz @ 05 B osPe

Cos Lo | o7 [on)
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O 6 el @

(oo [ onto [ cutt [ cuiz )

o7 B e B e
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/
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evrer I

T C— e — )

MWANGALTRIG  AOO% =0 O— DAY

<+ compll

0o 0

CA—

Explanation

<For a description of this function, refer to page 2-38.>

Setting the Waveform Label

1. Press CH1 to CH16, SHIFT+CH9 (LOGIC A), SHIFT+CH10 (LOGIC B), or
SHIFT+CH11 (EVENT) to select the desired channel. If you select a channel
between CH1 and CH16, proceed to step 2; If you select LOGIC A, LOGIC B, or
EVENT, proceed to step 3.

2. Press the Next 1/2 soft key.

3.  Press the Label soft key to display a keyboard, and enter the waveform label
according to the procedure given in section 4.2.

Turning ON/OFF the Waveform Labels

4.  Press DISPLAY.
5.  Press the Next 1/2 soft key.
6. Press the Trace Label soft key to select ON or OFF.

y CH1 o CHL DISPLAY DISPLAY

Display W Linear Scale Format Scale Value
OFF ] OFF Tual pFF OH
Uariable Tnuert Interpolation Trace Label
OFF
@ Position PFF ON Line < PFF ON
0.30div
Coupling Label nonitor
c ‘ CH1 ’ Both
Probe Graticule Trans lucent
16:1 > B O | ) PFF ON
Banduidth ACCUnuUlate Happing
Full OFF Auto
5 U Zoon Extra Window
x 1
& Offset OFF
o _ota u
Next Next Next Next
12 272 172 2r2

Setting the Waveform Label

You can arbitrary set the waveform label of each channel using up to eight characters.
The labels are applied to waveform labels, scale values, numeric display, and cursor
measurement values. (However, for cursor measurement, only the first 5 characters are
displayed.)

Turning ON/OFF the Waveform Labels
You can select whether to display labels corresponding to the displayed waveforms.

Note

If the waveform display area is small due to the display format setting or zoom format,
waveform labels may not be displayed.
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8.11 Turning the Extra Window ON/OFF

Procedure

GONO-GO -

o=

<For a description of this function, refer to page 2-38.>

Press DISPLAY.
Press the Extra Window soft key. The extra window selection menu appears.

Press the ON or OFF soft key.
If you select ON, use the jog shuttle to set the height of the extra window in the

range of 0 to 8.

Extra Window: OFF

—_— s, tnot
CH1  0.200V/div Normal
q
BRI
DISPLAY
Format
Quad
Interpolation
I Ling <
Graticule
B O ®
Accunulate
OFF
Extra Window
1 ON
= '@ Height
1(CHi) -3.000r (CH1 0.291V 1
(CHZ2)  —1.000m: CHF) | -0.110V
X3(CH3)  1.000ns aY3 -0.402V Next
X4(CH4)  3.000ns 12
4XZ 2.000ns
4X3 4.000ns
a%4 6.000ns
Stopped 23 Edge CH3
Auto 0.367V
Extra Window: ON
I=——————8 s, Ll
CH1  0.200VAiv Normal
q
T TR LR 57

X1(CH1) -3.000ns ¥1(CH1) 0.291V

X2(CHZ) -1.006ns Y3(CH3) -0.110V

X3(CH3)  1.006ns 4Y3 -0.402V

X4(CH4)  3.006ns

Xz 2.6006ns

a%3 4.000ns

X4 6.000ns

Stopped 23 Edge CH3 £

Auto 0.367V
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8.12 Zooming the Waveform

Explanation

An extra window is provided to display information other than waveforms when
waveforms obscure the information in the display area. The following three types of
information can be displayed in the extra window.
» Cursor measurement values
» Automated measured value of waveform parameters
» Numeric display of each channel (only during roll mode display)
e Example of Cursor Measurement Values

CH3  10.000U/diu = emar e

EGl"a;ﬁu ZE
nnnnnnn :xtr:ebil;:tuu

B e mow s | v2l | Extra window

Stiﬁxd ZS:ZEEEEHZ m‘” - ’“5'”3” (Displays cursor measurement values)
Number of Points Displayed Vertically When Extra Window Is ON
When the extra window is turned ON, the vertical axis size of the waveform display
window is reduced according to the Height setting. The vertical resolution does not
change, but the number of displayed points varies as follows:
Height setting =8: 384 Height setting =7: 400
Height setting =6: 416 Height setting =5: 432
Height setting =4: 448 Height setting = 3: 464
Height setting =2: 480 Height setting =1: 496
Height setting =0: 518

(When the display format is set to Single)

Note

Use of the extra window together with certain zoom formats may cause scale values to

overlap making them difficult to be read.
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8.12 Turning the Level Indicator and Numeric Value
Display ON/OFF

<For a description of this function, refer to page 2-38.>

Procedure
1. Press DISPLAY.
2. Press the Next 1/2 soft key.
3.  Press the Monitor soft key. The monitor selection menu appears.
4.  Press the Level Indicator soft key to display the level indicator, the Numeric
Value soft key to display numeric values, the Both soft key to display both, or
the OFF soft key to display neither.
DISPLAY DTSPLAY DISPLAY
Format [ Scale Value | [Scale value |
) . Dual pFF oN pFF ON
“ / [Tterpolation | Trace Label Trace Label
Line v, 133 oN PFF ON
~ Monitor
‘ ’ OFF
Both
Graticule Iransiucent
B O B -> PFE oON - ]fﬁ:?éatnr
[Accunuiate | [ Mapping |
Nuneric
OFF Auto value
[Extra Window |
Both
OFF |
‘ Next Next “ Next
1.2 2.2 272

Explanation
Level Indicator and Numeric Values: Monitor
Level indicator:  The level of each waveform is displayed using an indicator to the right
of the waveform display window.
Numeric value: Displays the measured value of each channel when in roll mode.

[=———— 205s oA
CH3 10.000V/div Normal
DISPLAY
Scale Value
e P\OFF PN . .
Level indicator
Trace Label
PFF ON
Monitor
Both
oS 50. 000V PFF ON
Mapping
[y Auto
0 3 CHT
Numeric value -0.5300
H3
-19.746V Next
272
Running [) Edge CH3  §
Auto 0.400V 2002/06/17 14:57:35

Note

+ The numerical values are displayed when the time base is set to internal clock and the T/
div setting is set slower than 100 ms/div.
» The numerical values are not displayed during the GO/NO-GO determination.
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8.13 Displaying Channel Information/Displaying
Waveforms on a Full Screen (Expanding the
Waveform Area)

<For a description of this function, refer to page 2-39.>
Procedure

Displaying the Channel Information

1. Press ESC while the setup menu is displayed. The setup menu displayed on the
right side of the screen disappears, and the key information about the channels
(CH1 to CH16, DSP1 to DSP6 (option)) whose display is turned ON is displayed.

Displaying the Numeric Monitor

2. Press ESC on the screen showing the channel information. The channel information
disappears, and the numeric monitor of the channels (CH1 to CH16, LogicA,
LogicB, DSP1 to DSP6 (option)) whose display is turned ON is displayed.

Expanding the Waveform Display Area

3.  Press ESC on the screen showing the numeric monitor. The numeric monitor
disappears and the waveform display area is expanded horizontally.
If you press ESC again, the channel information is displayed.

Displaying the Parameter That Was Controlled by the Jog Shuttle Immediately
Before Pressing the ESC Key

4. Press SELECT in step 1, 2, or 3. The parameter that was controlled by the jog
shuttle immediately before pressing ESC is displayed. To change the setting,
operate the jog shuttle in the usual manner.

5. Press ESC. The parameter display disappears.

Setup menu Channel information display
(A)

OAT
Tisplay

OFF pN

o
Variable
OFF
] Position
0.30div
Coupling

- Esc * Numeric (8) SELECT

e monitor R 1
o =-> display (©) T
Bandwidth

Full

U Zoon
x 1
5 opeset
0.030 U
o

Next

(D)

f ‘ i 1. If there are two parameters in a single setup i

menu such as the Z1 Position and Z2 Position
settings of the zoom rate (see section 8.5), the
parameter controlled by the jog shuttle switches
each time you press the SELECT key. The jog
shuttle icon ([@ o1 @) is usually white, but it
sometimes turns yellow. Yellow indicates that
two parameters are selected simultaneously
(controlled by the jog shuttle). Taking Z1
Position and Z2 Position as an example,
pressing the SELECT key once selects Z1
Position. Pressing the SELECT key again
selects Z2 Position. Pressing the SELECT key
once more turns the icon yellow and the jog
shuttle controls Z1 Position and Z2 Position. If
you press the SELECT key yet again, the icon
returns to a white color, and the jog shuttle

e o "
CH1  ©.500VU/div Normal
]

nnnnnn

i EERRE

2,
EH

Expand the waveform display area ——

nnnnnnnn

controls only Z1 Position.

5. 0000
Eage CHL & Meeeeceeeeeeeeemecmeesemmeeeceemcemmccee e ————
au 3.1650

Is. 0ot
Stopped 3
( 2002/06,/08 09:35:52)
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8.13 Displaying Channel Information/Displaying Waveforms on a Full Screen (Expanding the Waveform Area)

Explanation

Note

» Each time you press the ESC key, the display switches cyclically as follows: channel
information display — numeric monitor display — full screen display of waveforms full —
channel information display.

*  When the DL750/DL750P receives communication commands, the screen switches to
channel information display.

Displaying the Channel Information

Pressing the ESC key once when the setup menu is displayed shows the channel

information. The parameters displayed in the channel information are as follows.

However, not all parameters may be displayed when the number of display channels

increases.

*  When measuring voltage: V/div setting, input coupling, probe attenuation
(type), and bandwidth limit.

»  When measuring temperature: ~ Temperature/div setting, thermocouple type, and
bandwidth limit.

* When measuring strain: uSTR/div (or [mV/V]/div) setting, measurement
range, and bandwidth limit.

*  When measuring acceleration*:  Acceleration/div setting, gain, input coupling, and
bias setting.

»  When measuring the frequency*: Value/div setting, measurement mode setting, and
preset setting.

» For DSP channels: Value/div setting and computing equation.
* Some items may not be displayed depending on the amount of information present.

Displaying the Numeric Monitor

Pressing ESC key once when the channel information is displayed clears the channel
information and shows the numeric monitor of the channels (CH1 to CH16, LogicA,
LogicB, DSP1 to DSP6 (option)) whose display is turned ON is displayed.

The display update interval of numeric monitor is 1 s.

Note

Notation of the Numeric Monitor of Logic Waveforms

The numeric monitor of logic waveforms (Logic A or Logic B) is displayed in binary or
hexadecimal notation.

Select the notation by carrying out the following procedure.

Press the CURSOR key > Type soft key > Vertical soft key, press the Logic Setup soft key
that appears when Trace is set to All, LogicA, LogicB, or LogicA & LogicB, and set Format to
Binary or Hexa. For details, see step 1 to 7 on page 11-18 and “Display Format of Logic
Waveforms” on page 11-28.

¢ Binary * Hexadecimal

Logich LogicA <HEXA>

nanana0

LogicB LogicB <HEXA>

Expanding the Waveform Display Area

Pressing the ESC key once when the channel information is displayed clears the channel
information and expands the waveform display area horizontally to cover the entire screen.
The waveform display area is expanded at power up.

Displaying the Parameter That Was Controlled by the Jog Shuttle Immediately
Before Pressing the ESC Key

The parameter that was controlled by the jog shuttle immediately before can be
displayed by pressing the SELECT key when the channel information is displayed or
when the waveform display area is expanded. The setting of this parameter can be
changed by operating the jog shuttle in the usual manner. To clear the display of the
parameter, press the ESC key.
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Chapter 9  Recording in Recorder Mode (Realtime Recording) (Only on the DL750P)

9.1 Loading the Roll Paper into the DL750P Built-in
Printer

This section describes how to load the DL750P roll paper. For the procedure to load the
DL750 roll paper, see section 12.1.

Printer Roll Paper
Use a dedicated roll paper (for the DL750P) that is provided by YOKOGAWA. Do not
use other types of roll paper. When you are using the printer for the first time, use the
roll paper that comes with the package. Order extra rolls from your nearest
YOKOGAWA dealer.

Part No.: 701966
Specifications: Thermal paper, 20 m
Minimum Q’ty: 6 rolls

Roll Paper Handling
The paper is a Thermal paper that changes color with the application of heat. Note the
following:

Storage Precautions

The paper starts changing color at around 70° C. It is affected by heat, humidity, light,

and chemicals regardless of whether the paper has been used.

» Store the paper rolls in a cool, dry, and dark place.

» After opening the package, use it quickly.

» If the paper is left in contact with plastic film containing plasticizers (such as a vinyl
chloride film or Scotch tape) for an extended time, the paper will lose some of its
ability to reproduce color. If you are going to store the paper in a folder, for example,
use a folder made of paper stock or polypropylene.

*  When using glue on the paper, do not use glue containing organic solvents such as
alcohol or ether, as they will change the color of the paper.

» For prolonged storage, we suggest you make copies of results printed on the roll
paper. Due to the characteristics of the Thermal paper, the recording section may
lose color over time.

Handling Precautions

» Be sure to use only genuine paper rolls provided by YOKOGAWA.

» Touching the paper with sweaty hands can leave finger prints or blur the printing.

» Rubbing the surface with a hard object can cause the paper to change color due to
the heat caused by friction.

» If chemicals, oil, or other liquids come in contact with the paper, the paper may
change color or the printing may fade.

Precautions to Be Taken When Using the Built-in Printer
Allow enough space around the output area of the printer. If the roll paper is
continuously fed out when the output area is close to a wall, for example, the roll paper
that has been delivered may reenter the output area and get entangled.
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9.1 Loading the Roll Paper into the DL750P Built-in Printer

Procedure

Loading the Roll Paper

Printer cover

Release lever: FREE

|

Tape

Leading edge
of roll paper

Roll paper

1.

2.

While pressing the knob down on the top side of
the printer cover, open the printer cover.

Move the release lever at the top left side to the
FREE position (up direction).

Fit the roll paper flange to the left and right edges
of the roll paper core.

With the leading edge of the roll paper in the back,
load the roll paper in the holder by pressing the
shaft of the roll paper flange in the holder bearing.
Set the direction of the roll paper as shown in the
left figure. If the direction is reversed, the printer
head does not make contact with the thermal-
sensitive surface. If this happens, nothing may be
printed, or the paper may not feed properly.

Insert the leading edge of the roll paper evenly
from the bottom side of the platen, and pass it
through so that approximately 2 cm is showing
from the top side. Align the roll paper with the left
and right guides.

To remove a roll paper that is already loaded, pull
the tape in the direction of the arrow.

Pull the roll paper out further to straighten out the
paper.

9-2
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9.1 Loading the Roll Paper into the DL750P Built-in Printer

Release lever: HOLD

¢

7. Move the release lever to the HOLD position
(down direction). The printing will fail with an error
message, if the release arm is in the FREE
position during operation.

e 8. Close the printer cover. Push the printer cover

@‘ down firmly until it clicks into place.

Note

If you are reusing an old roll paper that had been taken out, the roll paper can be inserted
easily by cutting the leading edge at an angle.

Before closing the printer cover, be sure to set the release arm position to HOLD.

After loading the roll paper, make sure that the paper is feeding properly according to the
steps given below. If the paper is not being fed evenly, continue to feed the paper for
approximately 30 cm. The paper will straighten out.

Feeding the Paper

You can feed the paper to check whether the roll paper has been loaded properly or to
skip dirty sections.

comp I

A—

O

—
OUMKEVH wisc | HEL)(" SHIFT‘)

SNAPSHOT CLEAR TRACE

Feeding Paper with the FEED Key

1.

Press the FEED key. Each time the key is pressed, the paper is fed out by 15
mm.

Feeding Paper from the PRINT Menu

1.
2.

Press SHIFT+PRINT.

Press the Print to soft key. The printer selection menu appears. (Net Print
appears only when the Ethernet interface option is installed.)

Press the Printer soft key.

Press the Paper Feed soft key. Each time the key is pressed, the paper is fed
out by 15 mm.

PRINT ! TR | PRINT
Print to Print to
Printer
Printer Printer
Format I Format

UsB
Normal Normal

| Paper Feed POF I Paper Feed ‘

i« ~
Comment. # Net Print # Comment
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9.2 Selecting the Recorder Mode

<For a description of this function, refer to page 2-43.>
Procedure

When the recorder mode is changed by following the procedure in this section, the
measured data is cleared. Be sure to save data that you need before changing the
recorder mode. For the procedure of saving the data, see chapter 13 in the User’s
Manual Part 2.

D,
GONO-GO -

1.  Press RECORDER.
2. Press the Mode soft key to display the recorder mode selection menu.
3. Press the Chart Recorder or X-Y Recorder soft key.
If the recorder mode is changed to a mode different from the mode up to then or
if a recorder mode is selected from the OFF setting, an alert dialog box appears.
4. If an alert dialog box appears, use the jog shuttle and SELECT to select OK.
If Chart Recorder is selected, proceed to step 5.
5. Press the Print Style soft key to select Wave (recorder T-Y waveforms) or
Numeric (record numeric values).

RECORDER [+ g mrmaonnmn RECORDER

Hode Hode
OFF
‘@‘ OFF hart Recorder
TN 0 G DR
AR TR Print Style
hart Recorder
e <+ cowmp ]l Alert [T | Have MNumeric
@)l [o o
L —A— X-Y Recorder
16nn./sec
Data will be lost if the mode is changed. (1540)
q
-) -) » Print Setup

I OK Cancel

]
Reprint Setup

Next
172

Only when Chart Recorder is selected

Then, configure the respective recorder mode.
When Chart Recorder Is Selected

When Wave (Record T-Y Waveforms) Is Selected
Continue with the procedures described in sections 9.3 to 9.5.
When Numeric (Record Numeric Values) Is Selected
Continue with the procedures described in section 9.6.

When X-Y Recorder Is Selected

Continue with the procedures described in section 9.7.
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9.2 Selecting the Recorder Mode

Explanation

Selecting the Recorder Mode

When recording in recorder mode, first select the recorder mode. There are two
recorder modes, Chart Recorder and X-Y Recorder. If Chart Recorder mode is selected,
select the print style, Wave (record T-Y waveforms) or Numeric (record numeric values).

Functions That Cannot Be Used during Chart Recorder Mode or X-Y Recorder
Mode

The following functions (keys) cannot be used during recorder mode.

» History memory (HISTORY)

* GO/NO-GO determination (GO/NO-GO)

» Dual capture

*  Waveform computation (MATH)

Also, items that are set with the ACQ or X-Y key cannot be changed.

Search & zoom (SHIFT+ZOOM (SEARCH)) cannot be used in X-Y Recorder mode.

DL750P Settings in Chart Recorder Mode

If Chart Recorder mode is selected, the DL750P settings change as follows:

Menu Soft Key Setting
ACQ Record Length Fixed to 2.5 MW
Mode Envelope”
Time Base Int
RealTime Out OFF
TIME/DIV Linked to the chart speed™
X-Y Mode T-Y Only
GO/NO-GO Mode OFF
MATH Mode OFF
DUAL CAPTURE Mode OFF
MEASURE Mode Statistics and History Statistics set to OFF
DISPLAY Accumulate OFF

*1 The acquisition mode can be changed from Envelope to Normal using MISC menu > Others
soft key. For details, see section 9.3.
*2 For the procedure of setting the chart speed, see section 9.3.

If the recorder mode is switched from OFF to Chart Recorder mode back to OFF, the
ACQ menu items and TIME/DIV setting return to the settings that existed before
switching to Chart Recorder mode.

DL750P Settings during X-Y Recorder Mode

If X-Y Recorder mode is selected, the DL750P settings change as follows:

Menu Soft Key Setting
ACQ Record Length Fixed to 1 MW
(TRIGGER)MODE Auto

If the recorder mode is switched from OFF to X-Y Recorder mode back to OFF, the ACQ
menu items and (TRIGGER) MODE setting return to the settings that existed before
switching to X-Y Recorder mode.
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9.3 Setting the Record Conditions of T-Y
Waveform Recording

Procedure

5 5
Conts [ anta T auts T onts )
- HORI Ay

(L cometl)

AT

<For a description of this function, refer to page 2-43.>

Before carrying out the procedure below, set the recorder mode and print style as follows
according to the procedures in section 9.2.

» Recorder mode: Chart Recorder

+ Print style: Wave (T-Y waveform recording)

Setting the Chart Speed

1. Press the Chart Speed soft key.
2. Use the jog shuttle to set the chart speed in the range of 10 mm/h to 20 mm/s.

Note

The chart speed can also be set using the TIME/DIV knob.

Setting the Shot Recording

3. Press the Next 1/2 soft key

4. Press the Shot Recording soft key to display a menu used to select the length
of the short recording.

5. Press the soft key corresponding to the desired length of the short recording.
Select OFF (no shot recording), 20 cm, 50 cm, 1 m, or 2m.

Enabling/Disabling T-Y Recording to the Built-in Printer
6. Press the Printer Output soft key to select ON or OFF.

Setting the Trigger Mode

7. Press MODE.
8. Press the soft key corresponding to the desired mode to set the trigger mode to
Auto, Repeat, Single, or Log.

Setting the Acquisition Mode

Normally, the acquisition mode in Chart Recorder mode is envelope. If you wish to
switch to normal mode, carry out steps 9 to 12 below.

9. Press MISC.

10. Press the Next 1/2 soft key.

11. Press the Others soft key.

12. Press the Chart Recorder Sample soft key to select Envelope or Normal.

Set the chart speed and enable/disable

shot recording and T-Y recording

RECORDER
Hode

hart Recorder

Print Style
Pave Numeric
‘g Chart Speed

16nn-sec
(15liy)

N
Print Setup »

H
Reprint Setup

Next
1.2

OFF

OFF pN

phot Recording

Printer Output

Set the trigger mode

Set the acquisition mode

Next

| oo HISC HISC Others i
N Uideo Out
OFF Auto Systen Config LCD
OFF pN
] HOD fotor ||
20cm Repeat Renote Cntl Self Test
OFF PN
Start Hode ||
socn Single SCSI ID F Others ‘ (Pouer On)
0] Action Mode ||
» in Lo Netuork » (Power On)
9 PFF ON
] START/STOF ||
2n usB Response Ting
uick >lisec
‘ “ | Ouerview
hart Recorder
Next Next Next anp le
2/2 27 1.2 202 nuelope Normal

9-6

IM 701210-05E




9.3 Setting the Record Conditions of T-Y Waveform Recording

Explanation

Chart Speed

For T-Y Recording, the chart speed can be selected from below.

10 mm/h, 20 mm/h, 25 mm/h, 50 mm/h, 100 mm/h, 1 mm/min, 2 mm/min, 5 mm/min,
10 mm/min, 20 mm/min, 25 mm/min, 50 mm/min, 100 mm/min, 1 mm/s, 2 mm/s,

5 mm/s, 10 mm/s, and 20 mm/s

You can set the chart speed using the following two methods.
* Menu that appears by selecting RECORDER menu > Chart Speed soft key
« TIME/DIV knob

The top section of the Chart Speed soft key shows the chart speed. The bottom section
shows the horizontal scale (time per division) for T-Y waveform recording.

The chart speed can be changed even while recording is in progress. However, the data
saved in the internal memory is cleared.

Shot Recording

When the specified length of data is recorded, the measurement and recording stop.
The length of the shot recording can be selected from OFF (no shot recording), 20 cm,
50cm, 1 m,or2m.

T-Y Recording to the Built-in Printer: Printer Output

Set whether to carry out T-Y recording to the built-in printer. If set to ON, data is
recorded on the built-in printer and saved to the internal memory. If set to OFF, data is
saved only to the internal memory. The data is not recorded on the built-in printer.

Trigger Mode

In Chart Recorder mode, you can select the trigger mode from Auto, Log, Single, or
Repeat.
Auto
Starts recording to the built-in printer simultaneously with the start of the
measurement. Recording continues until the measurement is stopped.
Log
Starts recording to the built-in printer simultaneously with the start of the
measurement. Measurement and recording stops when the maximum number of
divisions (see page 2-45) of measured values that can be saved is recorded.
Single
Starts recording when the trigger conditions are met after the start of the
measurement. Measurement and recording stops when the maximum number of
divisions (see page 2-45) of measured values that can be saved is recorded.
Repeat
Starts recording when the trigger conditions are met after the start of the
measurement. Recording stops when the shot record length of measured values is
recorded. Then, the DL750P enters the trigger-wait state. The starting/stopping of
the recording is repeated until the measurement is stopped.

For details on the trigger mode in Chart Recorder mode, see page 2-43.

Acquisition Mode

The acquisition mode in Chart Recorder mode is envelope. However, the mode can be
changed to normal mode by using the MISC menu > Others menu.

Envelope and normal modes in Chart Recorder mode are the same as those when
recorder mode is disabled. For details, see page 2-31.
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9.4 Setting the Recording Format of T-Y Waveform
Recording

Procedure
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<For a description of this function, refer to page 2-43.>

Before carrying out the procedure below, set the recording conditions of T-Y waveform
recording according to the procedures in sections 9.2 and 9.3.

1. Press the Print Setup soft key to display the print setup dialog box.

Setting the Display (Recording) Format

2. Use the jog shuttle and SELECT to select Format from Single (1 division) to
Hexadecimal (16 divisions).

Note
The display (recording) format setting is linked with the DISPLAY menu > Format setting.

Setting the Extra Area
3. Use the jog shuttle and SELECT to set Extra Area to ON or OFF.

Setting the Flexible Zone

4. Use the jog shuttle and SELECT to select Setup in Flexible Zone.

5. Use the jog shuttle and SELECT to set Mode to OFF or ON.

6. Use the jog shuttle and SELECT to set Upper/Lower of the waveform to be
recorded.

Setting the Graticule
Setting the Graticule
7. Use the jog shuttle and SELECT to set Type to fff, OFF, or 5.

Setting Dark/Light
8. Use the jog shuttle and SELECT to set Dark/Light to Light or Dark.

Setting the Width of the Vertical Scale
9. Use the jog shuttle and SELECT to set Width to 1div or 10mm.

Note

The graticule setting is linked with the DISPLAY menu > Graticule setting. However, if OFF is
selected, the DISPLAY menu is setto {_ 3.

RECORDER Print Setup
Hode
Format Single i i
rart. Recorder When Setup of Flexible Zone is selected
Extra rea [ DFF ___ ON |
Print Style Flexible Zone Setup Flexible Zone
fave MNumeric Graticule Mode OFF ]
Type OFF
/@ Chart Speed No. Upper No. Upper
Dark-Light Tark Lignt CH1 100 Mathl 160~
10mn/sec CHZ 1062 Hathz 160~
£1585.) Width iv 16nn CH3 100> Math3 100
CH4 100 Math4 100
Print Setup << Optional Settings >> CHS 100>, MathS5 100
» » CHe 100 Matht 100
Scale 2606mm CH? 100 Math? 100~
CHB 1062 MathB 100~
Ch Label 266mm CH9 100> DSP1 100
CH10 100 DSP2 100
Tine 400nMH CH11 1007 DSP3 1009
€ CH1Z 100 DSP4 100
Reprint Setup Gauge OFF N Fine CH13 1002 DSPS 160~
CH14 166» DSP6 160+
Ammotation CH15 100>
Type CH16 [T106%
Next Setup
1.2
Conment 0000-0601
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9.4 Setting the Recording Format of T-Y Waveform Recording

Explanation

Setting Details

Setting the Print Interval of Scale Values
10. Use the jog shuttle and SELECT to set Scale to OFF, 200mm, 400mm, or
800mm.

Setting the Print Interval of Channel Labels
11. Use the jog shuttle and SELECT to set CH Label to OFF, 200mm, 400mm, or
800mm.

Setting the Print Interval of Time
12. Use the jog shuttle and SELECT to set Time to OFF, 200mm, 400mm, or 800mm.

Setting the Gauge Print
13. Use the jog shuttle and SELECT to set Gauge to OFF, ON, or Fine.

Setting the Annotation

14. Use the jog shuttle and SELECT to set the print interval of annotations in the
right column of Annotation to OFF, 200mm, 400mm, or 800mm.

15. Use the jog shuttle and SELECT to set the type of annotation to be printed in
the right column of Type to CH Information, CH Message, or CH Data.
If CH Message is selected, proceed to step 16.
If CH Information or CH Data is selected, proceed to step 17.

16. Use the jog shuttle and SELECT to select Setup. Then, enter the message
you wish to print for the channel using up to 80 characters according to the
procedure in section 4.2.

Setting a Comment

17. Use the jog shuttle and SELECT to select Comment. Then, enter the comment
text you wish to print using up to 20 characters according to the procedure in
section 4.2.

Note

The comment setting is linked with the PRINT menu > Comment setting.

When Annotation Type is set to CH Message

Print Setup CH Message
RECORDER
Format Single No. No. Hode
CH1 Hathl
Extra Area [ DFF (] CHZ HathZ hart Recorder
Flexible Zone Setup CH3 Hath3
CH4 Math4 Print Style
Graticule CHS HathS
Type OFF CHE Hathe jave Numeric
CH? Hath?
Dark-Light TDark i ight CHB Haths |5 Chart Speed
CH3 nSP1
Width Div 16nn CH10 DSP2Z 16mn/sec
CH11 DSP3 (154iv)
<< Optional Settings >> CH1Z DSP4 [
CH13 DSPS Print Setup
Scale [ zeemm | g CH1d DSP6
CH1S
Ch Label Z260mn CH16 Fhot Recording
Tine [ aeemm | Tine 200nn I OFF
Gauge OFF N Fine Gauge [ OFF i)
Annotat ion ennotat jon
Type Type Th Hessage
Setup W Setup |
Reprint Setup
Conment 9000-0001 Comment 0000-0661

Display Format

Select the number of divisions of the recording area when recording to the built-in printer.
Single: 1 division Triad: 3 divisions Octal: 8 divisions
Dual: 2 divisions Quad: 4 divisions Hexadecimal: 16 divisions

The display (recording) format setting is linked with the DISPLAY menu > Format setting.

IM 701210-05E
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9.4 Setting the Recording Format of T-Y Waveform Recording

Extra Area

The extra area can be set only when the display (recording) format is set to Single, Dual,
Triad, or Quad.

When the Format Is Single
If extra area is turned ON, the top 16 cm of the recording area (20 cm) is used to
record waveforms, and the remaining 4 cm is used to record waveform information
(extra area). Annotations (see the next page) and logic waveforms are recorded in the

extra area. The default setting is OFF.

When the Format is Dual, Triad, or Quad
If extra area is turned ON, the area below each of the divided waveform recording
area is used to record the waveform information (extra area). If extra area is turned
OFF, the extra area between each waveform recording area disappears. The vertical
axis of each waveform recording area is adjusted automatically according to the paper
size and recorded. The default setting is ON.

Flexible Zone

The flexible zone can be set only when the display (recording) format is Single and the
extra area is OFF. The position in the recording area (20 cm) where each waveform is to
be recorded is set with Upper and Lower (%). The Upper value can be set in the range of
2% to 100%. The Lower value can be set in the range of 0% to 98%. Each value can be
set in 1% steps. The minimum width is 2%.
[Example] ¢« When Flexible Zone on CH1 is set to Upper = 20% and Lower = 0%

The CH1 waveform is recorded in the area from the bottom to 4 cm of the

recording area.

» When Flexible Zone on CH2 is set to Upper = 80% and Lower = 20%
The CH2 waveform is recorded in the area from 4 cm to 16 cm from the

bottom of the recording area.

© . - © . -

% —> Paper feed direction 100% © j I????I: fieij,d,lfc,“?? 100 %

o o Upper: 80 %

£ £

T T N\

Sl _ Upper: 20 % - I O

o o o Lower: 20 %0 o
Lower: 0 % 0% °

Graticule
Type

Select the graticule type from f, OFF, or H. The graticule setting is linked with the DISPLAY
menu > Graticule setting. However, if OFF is selected, the DISPLAY menu is settof 3

Dark/Light
Set the graticule Dark/Light setting to Light or Dark.

Width of the Vertical Scale: Width

Select how to set the vertical scale width.

1div:  Graticule obtained by dividing the recording area into 10 areas
10mm: mm graticule type

Graticule lines that are printed

The format of the scale lines that are printed depending on the selected graticule
type and width is given in the table below.

Graticule Type

Graticule Width

EH OFF H
1 div I div | No graticule lines | @ 11 div
10 mm —¢_10 mm | No graticule lines | = —¢_10 mm
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9.4 Setting the Recording Format of T-Y Waveform Recording

Details

Print Interval of Scale Values

Select the interval for the scale values printed at the top and bottom edges of the
recording area from OFF, 200 mm, 400 mm, or 800 mm. If OFF is selected, the scale
values are not printed.

Print Interval of Channel Labels

Select the interval for printing waveform channel labels from OFF, 200 mm, 400 mm,
or 800 mm. The channel label is printed near each waveform. If OFF is selected, the
channel labels are not printed.

Time Print
Select the interval for printing the time from OFF, 200 mm, 400 mm, or 800 mm. The time is
printed at the top section of the recording area. If OFF is selected, the times are not printed.

Gauge Print

Select whether to not print (OFF), print (ON), or print in detail (Fine) on the right (or
left) side of the recording area. If ON is selected a gauge that equally divides the
waveform display area into two is displayed. If Fine is selected, a gauge that equally
divides the waveform display area into 10 is displayed. In realtime recording, the
gauge is printed on the right side of the recording area when the recording is
completed. When reprinting waveforms saved to the internal memory (see section
9.8), the gauge is printed on the left side of the recording area when the recording is
started. The gauge, scale values, an arrow indicating the ground position, and V/div

(Value/div)* are printed.
* Depending on the setting of T-Y Recording, V/div (Value/div) may not be printed.

Annotation
Channel information, channel messages, or measured values are printed. Use Annotation
to select the print interval from OFF, 200 mm, 400 mm, and 800 mm. Use Type to select
the type of annotation to be printed from CH Information, CH Message, and CH Data.
e CH Information

Prints settings such as V/div, filter, and module.
e CH Message

Prints the character string (up to 80 characters) that is assigned to each channel.
e CH Data

Records the measured values at a given interval using numeric values.

The position where annotations are printed varies depending on the display
(recording) format and extra area settings as follows:
* When Format is Single, Dual, Triad, or Quad, and Extra Area is ON
The annotations are printed in the extra area. Annotations are not printed in the
waveform recording area.
+ When Format is Single, Dual, Triad, or Quad, and Extra Area is OFF
The annotations are printed at the bottom section of the waveform recording area.
» When Format is Octal or Hexadecimal
The annotations are printed between the divided waveform recording areas
(between the graticules).

Note

If all of the conditions below are met, only up to 67 characters of CH Message are printed.
Format: Single/Dual/Triad/Quad, Extra Area: OFF, Scale: Other than OFF

Comment
A comment string of up to 20 characters can be printed at the bottom right section.

For a print example on the built-in printer of T-Y recording, see the next section.
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9.5 Recording T-Y Waveforms (T-Y Waveform
Recording)

Procedure
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Explanation

<For a description of this function, refer to page 2-43.>

Before carrying out the procedure below, set the recording conditions and recording
format of T-Y waveform recording according to the procedures in sections 9.2 to 9.4.

Starting/Stopping T-Y Waveform Recording

1. Press START/STOP to start the waveform acquisition and T-Y waveform
recording.

2. To stop T-Y waveform recording, press START/STOP again. Waveform
acquisition and T-Y waveform recording stop.

Starting/Stopping T-Y Waveform Recording

When waveform acquisition is started by pressing the START/STOP key, T-Y waveform
recording to the built-in printer also starts. To abort the T-Y waveform recording, press
the START/STOP key to stop the waveform acquisition. However, if the T-Y waveform
recording to the built-in printer was set to OFF in section 9.4, the data is saved only to
the internal memory. T-Y waveform recording to the built-in printer is not performed.

Changing the Settings during T-Y Waveform Recording

The input conditions can be changed even during T-Y waveform recording. (The
recording does not stop.)

Calibration is not executed during T-Y waveform recording.

The recording format cannot be changed during T-Y waveform recording.

The chart speed can be changed even during T-Y waveform recording. (The data
after the chart speed is changed is saved to the internal memory.)

9-12
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9.5 Recording T-Y Waveforms (T-Y Waveform Recording)

Channel —{{

label

Print Example of T-Y Waveform Recording

Format: Triad
Graticule Type: [
Width: 10 mm
Time  Chart speed

T/div

Gauge

P

Scale value

| vidiv
.| (Value/div)

(301 5. 00V diy

£ indicating

| Arrow

~*==the ground
-i"|position

Scale value

NCTEAD
N ——

£

i CHE: 25,009

it (U 5. 00V/div

fﬁﬁﬁ:/

e -gs.00v
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9.6 Recording Numeric Values

<For a description of this function, refer to page 2-43.>
Procedure

Before carrying out the procedure below, set the recorder mode and print style as follows
according to the procedures in section 9.2.

» Recorder mode: Chart Recorder

* Print style: Numeric (numeric value recording)

1. Press the Print Setup soft key to display the print setup dialog box.

2 1= Setting the Output Destination
9 P
2. Use the jog shuttle and SELECT to set Output Device to Chart or File.
Cant d )

E@ o' @ b2 B b B oo

Cos —) Setting the Output Interval

O ovsE i@ L @ o . .
Cos oo | ol | wi2) 3. Use the jog shuttle and SELECT to set Interval to 1s or 60min.
;,3 ;,,, ;, > If Chart is selected step 2, proceed to step 4.

5 soroa 4 If File is selected step 2, proceed to step 5.

|

o]
[ |
[+]
2
e

— Setting the Print Direction (If Chart Is Selected in Step 2)
omED . . . :
4. Use the jog shuttle and SELECT to set Direction to Normal (the newest data is

IR at the top of the paper) or Rotation (the oldest data is at the top of the paper).
: < cour [T Proceed to step 8.
0,0 i

Setting the Output File (If File Is Selected in Step 2)
Setting Auto Naming

5. Use the jog shuttle and SELECT to select Auto Naming from OFF, Numbering,
and Date.

Setting the File Name
6. Use the jog shuttle and SELECT to select File Name. Then, enter the file
name using up to 16 characters according to the procedure in section 4.2.

Selecting the File Output Destination
7. Use the jog shuttle and SELECT to select File List. Then, select the file output
destination according to steps 14 to 17 in section 13.7. Proceed to step 8.

RECORDER Print Setup

Hode RECORDER
Hode
hart Recorder Output Device File
hart Recorder
Print Style Interval 1 sec
Print Style
Wave Numeric Direction Formal  Rotation

Wave Pumeric

[
Print Setup »

Print Setup
<< File Setup >>

Auto Naming OFF ﬁunbering Date

File Name 03—

Displayed only when Output
Device is set to File

File List
F )

Note

Up to 10000 lines are output to the file. When 10000 lines are exceeded, writing stops.
However, the measurement continues.

9-14 IM 701210-05E



9.6 Recording Numeric Values

Explanation

Setting the Trigger Mode

8. Press MODE.
9. Press the soft key corresponding to the desired mode to set the trigger mode to
Auto or Log.

Setting the Acquisition Mode

Normally, the acquisition mode in Chart Recorder mode is envelope. If you wish to
switch to normal mode, carry out steps 10 to 13 below.

10. Press MISC.

11. Press the Next 1/2 soft key

12. Press the Others soft key.

13. Press the Chart Recorder Sample soft key to set the acquisition mode in Chart
Recorder mode to Envelope or Normal.

Set the trigger mode Set the acquisition mode
HODE HISC AISC [ others ]
] ] Uideo out
Auto System Config 1CD
OFF ]
] ] HDD fiotor | |
Repeat Renmote Cntl self Test
OFF pN
1] Start fode | |
Single SCSI 1D Others (Power On)
pFF oN
u ACtion Mode ||
Log Network » # (Power On)
PFF ON
] START/STOP | |
UsB Response Ting
uick >isec
| Overview
hart Recorder
Next Next anple
1z 2.2 muelope Nornal

Starting/Stopping the Numeric Value Recording

14. Press START/STOP. The waveform acquisition starts, and chart recording with
numeric values also starts.

15. To stop chart recording with numeric values, press START/STOP again. The
waveform acquisition stops, and chart recording with numeric values also stops.

Output Device

To record numeric values on the built-in printer, select Chart. To save numeric values to
a file on a specified storage medium, select File.

Output Interval: Interval

Select1s,2s,5s,10s,155s,205s,30s, 1 min, 2 min, 5 min, 10 min, 15 min, 20 min, 30
min, or 60 min.

Print Direction: Direction

If the output destination is set to Chart, set the print direction to Normal (the newest data
is at the top of the paper) or Rotation (the oldest data is at the top of the paper).

Output File: File Setup

If the output destination is set to File, set the output file (auto naming, file name, and file
output destination). These settings are the same as those of normal files. For details,
see section 13.7.

IM 701210-05E
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Paper feed direction

The acquisition mode in Chart Recorder mode is envelope. However, the mode can be
1s

same as the trigger mode of T-Y recording. For details, see page 2-43 and section 9.3.
changed to normal mode by using the MISC menu > Others menu.

In Chart Recorder mode, you can select the trigger mode from Auto or Log. This is the
Envelope and normal modes in Chart Recorder mode are the same as those when

recorder mode is disabled. For details, see page 2-31.
Print Example of Numeric Value Recording

Trigger Mode
Acquisition Mode
Interval:
Direction: Normal

9.6 Recording Numeric Values
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turned ON even if the waveform acquisition mode at power ON (see section 7.1) is turned

If the output destination is set to File, measurement does not start when the power is
ON.

The print timing may deviate from the specified output interval.

Note
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9.7 Recording X-Y Waveforms (X-Y Waveform
Recording)

Procedure

(€ o )

WNUALTRIG Ao -0 O— eV

(L comell

L) |0
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€]

<For a description of this function, refer to page 2-46.>

Before carrying out the procedure below, set the recorder mode as follows according to
the procedures in section 9.2.
Recorder mode: X-Y Recorder
Setting the Sample Rate
1. Press the Sample Rate soft key.
2. Use the jog shuttle to set the sample rate in the range of 5 S/s to 5 kS/s.
Setting the Interpolation Method
3. Press the Interpolation soft key to display the interpolation selection menu.
4. Press the soft key corresponding to the desired interpolation method, OFF or
Line.
Setting Auto Print
5. Use the jog shuttle and SELECT to set Auto Print to ON or OFF. If ON is
selected, X-Y waveform recording on the built-in printer starts automatically
when waveform acquisition stops.
Selecting the X-Y Waveform to Be Recorded (Displayed)
6. Press the Print Setup soft key to display the print setup dialog box.
7. Use the jog shuttle and SELECT to select the X-Y waveform to be recorded
(displayed) in the range of XY1 to XY4.
Setting the Graticule
Setting the Graticule
8. Use the jog shuttle and SELECT to set Type to f}, OFF, or .

Setting Dark/Light
9. Use the jog shuttle and SELECT to set Dark/Light to Light or Dark.

Setting the Width of the Vertical Scale
10. Use the jog shuttle and SELECT to set Width to 1div or 10mm.

Note

The graticule setting is linked with the DISPLAY menu > Graticule setting. However, if OFF is
selected, the DISPLAY menu is set to .

RECORDER
RECORDER Hode
Hode
Print Setup X-Y Recorder
¥-Y Recorder
Display X Trace ¥ Trace
X¥Y1 [OFF ﬁN CH1 CHZ
XY¥Z [OFF N CH1 CHI ) Sanpie Rate
W Sample Rate
Xy3 [OFF PN | [ o9 | [ oAt | 2KS/S
1kS/s (500s)
(1666s) ¥y4 [OFF PN | [ cm9 | [ cie | K
Print Setup
Print Setup # Graticule
Type OFF
Interpolation
TirterpuLaTion Dark/Light ark Light
Line
Line Width iy 16mn
Auto Print
Auto Print Scale IFF ON
pFF ON
OFF pN Pointer OFF N
M
Print Font Enall Large Reprint Setup
Reprint Setup
{ Connent
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9.7 Recording X-Y Waveforms (X-Y Waveform Recording)

Explanation

Setting Whether to Print the Scale
11. Use the jog shuttle and SELECT to set Scale to OFF or ON.

Setting the Pointer
12. Use the jog shuttle and SELECT to set Pointer to ON or OFF. If ON is selected,
a pointer indicating the most recent recording position appears on the screen.
Setting the Font Size
13. Use the jog shuttle and SELECT to set Print Font to Small or Large.

Setting Comments

14. Use the jog shuttle and SELECT to select Comment. Then, enter the comment
text you wish to print using up to 20 characters according to the procedure in
section 4.2.

Note

+ The comment setting is linked with the PRINT menu > Comment setting.
» The pointer is not printed during X-Y waveform recording.

RECORDER
Hode

Print_setup ¥-Y Recorder

Display X Trace Y Trace
Xt [OFF N | [ O | [ G2 |
¥y2 [OFF PN | [ ot | [ cH9 | [& Sample Rate |
¥Y3 [OFF PN | [ CA9 | [ CHT | 2kS/s
XY4 [OFF PN | [ CHS | [ CHIB | [ 5809

Print Setup
Graticule
Type TFF

Dark/Light Park Light

Interpolation

Line ™,
Width Div 16nn

Auto Primt
Scale FF ON

pFF ON
Pointer OFF N

[

Print Font Bmall Large Reprint Setup
Comnent

Starting/Stopping X-Y Waveform Recording

15. Press START/STOP. The waveform acquisitions starts, and the screen shows
the X-Y waveform.

16. Press START/STOP. The waveform acquisition stops.
If auto print is turned ON in step 4, the X-Y waveform recording starts when the
data acquisition stops.

Note

Use the Reprint Setup menu (see section 9.8) to execute X-Y waveform recording when auto
print is turned OFF.

Sample Rate

Select the sample rate from the following.

58S/s,10 S/s, 20 S/s, 50 S/s, 100 S/s, 200 S/s, 500 S/s, 1 kS/s, 2 kS/s, and 5 kS/s
Interpolation

Set the interpolation format to OFF or Line. For details on the interpolation method, see
section 8.2.

Auto Print

Select whether to automatically perform X-Y waveform recording (printing) on the built-in
printer when waveform acquisition is stopped.
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9.7 Recording X-Y Waveforms (X-Y Waveform Recording)

Selecting the X-Y Waveform to Be Recorded (Displayed)
Select the X-Y waveform to be recorded (displayed) in the range of XY1 to XY4.

Graticule
Type
Select the graticule type from g, OFF, or (.
The graticule setting is linked with the DISPLAY menu > Graticule setting. However, if
OFF is selected, the DISPLAY menu is set to [ 3.

Dark/Light
Set the graticule Dark/Light setting to Light or Dark.

Scale Width of the X- and Y-Axes: Width

Select how to set the scale width of the X- and Y-axes. For details on the format of
the scale lines that are printed, see page 9-10.

1div:  Graticule obtained by dividing the recording area into 10 areas

10mm: mm graticule type

Scale Printing

Select whether to print the scale.

Pointer

Select whether to display the pointer that indicates the most recent recording position on
the screen.
The pointer is only displayed on the screen; it is not printed during X-Y waveform recording.

Font Size: Print Font

Select the size of the printed characters to small or large. The setting applies to all
printed characters.

Comment

A comment string of up to 20 characters can be printed at the bottom right section.

Starting/Stopping X-Y Waveform Recording

When the START/STOP key is pressed, the waveform acquisitions starts, and the
screen shows the X-Y waveform. Pressing the START/STOP key again stops the
waveform acquisition.

If auto print is turned ON, the X-Y waveform recording on the built-in printer starts when
the data acquisition stops. The waveform that is acquired between start and stop is recorded.
The Reprint Setup menu (see section 9.8) can be used to execute X-Y waveform
recording on the built-in printer when auto print is turned OFF.

The most recent 1 MW of data that are acquired during X-Y waveform recording are
saved to the internal memory of the DL750P. The data can be analyzed using
automated measurement of waveform parameters* (see section 11.6), cursor
measurements (excluding the marker cursor. See section 11.5), etc. The data can also

be saved to a storage medium.
* Area computation on the X-Y waveform is performed only on XY1.
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9.7 Recording X-Y Waveforms (X-Y Waveform Recording)

Print Examgle of X-Y Waveform Recording

Graticule Type:
Width: 10 mm

Time Sample rate

Y-axis scale value

G- Y i thate vale s | L 3 HEHIRRHHtE il
Qi Joany T Yzaxis scale value. o Ll L @

X-axis scale value i
X-axis scale value
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9.8 Reprinting on the Built-in Printer

Procedure

<For a description of this function, refer to page 2-46.>

Reprinting the Waveform Recorded in Chart Recorder Mode (T-Y Recording)

I..
En
E..

Cont [ o2

ST B o
H o @ h

@ =

= 576 [

(L comelL

AT

Before carrying out the procedure below, record the T-Y waveform in Chart Recorder
mode according to the procedures in sections 9.2 and 9.5.

1.

Press the Reprint Setup soft key.

Setting the Print Destination

2.

3.

Selecting the Print Length

4.
5.

Press the Print to soft key to display the menu used to select the print

destination.

Press the Printer soft key.

Press the Length soft key to display the menu used to select the print length.
Press the Continue or A4 Print soft key.

Selecting the Section to Be Reprinted

6.
7.

10.
11.

Setting the Print Magnification (Only If Continue Is Selected in Step 5)

Press the Window Mag/Window Pos soft key to select Window Mag.

Use the jog shuttle and SELECT to set the zoom rate. You can reduce the
zoom rate to redisplay the waveform that had been cleared from the screen.
Press the Window Mag/Window Pos soft key to select Window Pos.

Use the jog shuttle and SELECT to set the zoom position. You can move the

zoom position to redisplay the waveform that had been cleared from the screen.

If Continue was selected in step 5, press the Start Point/End Point soft key.
Use the jog shuttle and SELECT to set the start and end points of the section

to be reprinted.

12. Press the Print Mag soft key.
13. Use the jog shuttle to set the magnification of the section to be reprinted that
was selected in steps 6 to 11. The top section of the menu shows the
magnification; the bottom section shows the number of pages when the
waveform is recorded using the magnification indicated in the top section.

RECORDER

Reprint Setup

Hode

hart Recorder

Print styie
aue  Numer ic
'@ Chart Speed

16mm,/sec
C154div)

K
Print Setup

Print to

Printer

Length

Continue

‘ Printer ”

PDF

@ Window Mag ||
154liv

.
Reprint Setup

Reprint Setup ||

Reprint Setup

0

Reprint Setup ||

Print to

Printer
Length

Cont inue

5 Window Pos

Print to

Printer

Continue I

A4 Print

Print to

Printer

Length
Continue
& Windou Mag

1saliv
[ Window Pos
101

= Windou Pos
iv o .oo0div b .vodiv
[ Start Point @ Start Point [@) Staic rorme [E Start Point
-5.2000i0 | | -5.7000d iv -p -5.5p00d iu -) -5.5000d iv
 End Point 5 End Point [ End Point [F End Point ]
5.7p00d iy 5.7000d iu 5. 5000d iv 5.3000d iv
[ Print Mag || ) Print Mag || @& Print Hag || @ Prini Hag || @) Print Hag ||
15idi 134tiv 1s/tiv 1sidin 1s/div 1l
1Page 1Page 1Page 1Page 1Page
I Preview I Preview Previeuw Preview Preview

Next
12

IPrint Exec

Print Exec

Print Exec

Print Exec

Print Exec

Start Point/End Point, Print Mag, and Preview are displayed only when Length is set to Continue.
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9.8 Reprinting on the Built-in Printer

Displaying the Preview (Only If Continue Is Selected in Step 5)
14. Press the Preview soft key.

15. Use the jog shuttle to select the page you wish to preview.
16. Press the Quit soft key. The preview display closes.

Executing the Reprint Operation

17. Press the Print Exec soft key. Reprint is executed using the conditions set in
steps 6 to 13.

REPrint Setup || Reprint Setup || Reprint Setup ||
Print to Print to
Printer Printer
Length Length
Continue Continue
@ Windou Hag || '@ window Hag | |
15/din 15fliv
5 Windou Pos ® Windouw Pos
Tiv iv
@ Start Point @] Star-_t;gl’nint
-5.5000div || -) 5.7000d iv
® End Point End Point
5.2000div | | 5.7000divy | |
) Print Mag @ Page ) Print Hag
154liv 154liv
1Page 1Page
‘l Previeu ‘ Quit I Preview

Print Exec ‘ ‘ H ‘I Print Exec ‘

Reprinting the Waveform Recorded in X-Y Recorder Mode

R

o551 @ bz @ _bss B b5t

os B _oe
G760 @

L
(oo |

armiG'o —_ TR @E:‘ ;l D

ACTON  —O O- DEL

MANUAL TRIG LAY

(L cometl)

(O]

A
| —A

Before carrying out the procedure below, record the X-Y waveform in X-Y Recorder
mode according to the procedures in sections 9.2 and 9.7.

1. Press the Reprint Setup soft key.

Executing the Reprint Operation
2. Press the Print Exec soft key.

RECORDER Reprint_setup ||
Hode

¥-Y Recorder

@ Sampie Fate

1kSrs
(10005)

q
Print Setup »

Interpolation

Line S

Auto Print

OFF oA

Fnepr int Setup

I Print Exec ‘
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9.8 Reprinting on the Built-in Printer

Explanation

The measured data of the T-Y waveform recorded in Chart Recorder mode or the
measured data of the X-Y waveform recorded in X-Y Recorder mode is stored in the
internal memory.

Reprinting the Waveform Recorded in Chart Recorder Mode (T-Y Waveform Recording)

Section you wish
to reprint

Print to

To reprint the waveform recorded in Chart Recorder mode (T-Y waveform recording), set
the print destination to Printer (built-in printer).

Length

Continue: Prints the range specified by Window Mag/Window Pos and Start Point/
End Point using the magnification specified by Print Mag.

A4 Print: Prints the range specified by Window Mag/Window Pos and Start Point/
End Point to A4 size. The magnification changes automatically so that the
specified print range fits on an A4 size paper.

Selecting the Section to Be Reprinted

Zoom Rate/Zoom Position: Window Mag/Window Pos

When selecting the section to be reprinted, Window Mag is used to reduce the zoom rate
in order to redisplay the waveform that has been cleared from the screen. You can also
move Window Pos to redisplay the waveform that had been cleared from the screen.

Start Point/End Point

If Length is set to Continue, display the section to be reprinted on screen, and then
use Start Point and End Point to set the start and end points.

After displaying the section to be reprinted on screen, use Start Point and End Point
to set the start and end points.

Print Magnification: Print Mag

Set Print Mag on when Length is set to Continue.

Set the waveform magnification for reprinting. The top section of the menu shows the
magnification; the bottom section shows the number of pages when the waveform is
recorded using the magnification indicated in the top section.

Start Point End Point

Window WWWW\AM

Mag

..i. -

]’\/\/\/\/\/\/\/\/\) Reduce the zoom ratio to

—\

Set the magnification

of the section you

to reprint on the screen End Point Output Mag
_ ~ Reprinting

Waveform cleared
from the screen

Move Window Pos to the left ' Start Point End Point

-
display the section you wish | Set the Start Pointand 5, to reprint with
—

N

to display the section you
wish to reprint on the screen

! The magnification of the waveform displayed on
| the screen is automatically adjusted to fit on an
-\ A4 size paper, and the waveform is printed.

When Length is set to A4 Print

IM 701210-05E
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9.8 Reprinting on the Built-in Printer

Preview
Displays a preview of the section that you wish to reprint. Press the Quit soft key to
close the preview display.

Executing the Reprint Operation: Print Exec

Reprint is executed using the specified conditions.

Reprinting the Waveform Recorded in X-Y Recorder Mode (X-Y Waveform Recording)
Executing the Reprint Operation: Print Exec

The measured data recorded to the internal memory immediately before in X-Y Recorder
mode is reprinted as a waveform.
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9.8 Reprinting on the Built-in Printer

Reprint Example of T-Y Waveform Recording

Format: Triad
Graticule Type: [
Width: 10 mm

Gauge Tilme Tlldiv

p
CHL: 15.0V

Scale value

Vidiv
(Value/div)

GHL_3.0v/div e et
Arrow indicating [
the ground SO e e A R B et R R R feD A s o e

position ':'.: o I : s Fe b E'Z'ZZZZZ'.Z'.

Scale value ECHL) - - Y S

E-L-Ché' T il et et b P R sy
; ‘Channel label i e A S s ra vl s e L
~ (515 T W R Annotation (channel information)
CH2: 15.0V : : i

(h 3.0vdiv

CHg: -15.0V

A o )3 S

Time Time

| |
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9.9 Creating a PDF File of the Reprint Image

Procedure

( - )
o \\—r,jl _—

= ' Mode
omED
4
MANUAL TRIG ~ ACTON =0 O—  DELAY 5
O (L cometl)
00 .
7.
8.
9.

When the Chart Recorder Mode

RECORDER
Hode

hart Recorder

Print style
ﬁﬂ\lE Numeric
\@ Chart Speed

10mM/SEC
(15/din)

]
Print Setup

"
Reprint Setup

Next
12

1.

<For a description of this function, refer to page 2-46.>

Before carrying out the procedure below, record the T-Y waveform in Chart Recorder
mode according to the procedures in sections 9.2 and 9.5, or record the X-Y waveform in
X-Y Recorder mode according to the procedures in section 9.7.

Press the Reprint Setup soft key.

Setting the Print Destination
2.

Press the Print to soft key to display the menu used to select the print
destination.

Press the PDF soft key.

In Chart Recorder mode, proceed to step 4.

In X-Y Recorder mode, proceed to step 12.

Selecting the Section to Be Output to the PDF File (Only When the Chart Recorder

Press the Window Mag/Window Pos soft key to select Window Mag.

Use the jog shuttle and SELECT to set the zoom rate. You can reduce the
zoom rate to redisplay the waveform that had been cleared from the screen.
Press the Window Mag/Window Pos soft key to select Window Pos.

Use the jog shuttle and SELECT to set the zoom position. You can move the
zoom position to redisplay the waveform that had been cleared from the screen.
Press the Start Point/End Point soft key.

Use the jog shuttle and SELECT to set the start and end points of the section
to be output to the PDF file.

Setting the Print Magnification (Only When the Chart Recorder Mode)

Reprint_setup ||

10. Press the Print Mag soft key.

11.

Print to

Printer

Lsfdin

1Page

@ Print Mag

Previewy

I Print Exec

Use the jog shuttle to set the magnification of the section to be output to the
PDF file that was selected in steps 4 to 9. The top section of the menu shows
the magnification; the bottom section shows the number of pages when the
waveform is recorded using the magnification indicated in the top section.

When the X-Y Recorder Mode

Reprint Setup [|

Reprint Setup [| Reprint Setup [| RECORDER

Print to [ FHode |
Printer
POF ¥-Y Recorder

‘ POF Setup

Print to

Reprint_setup
1 Printer

Printer

PDF
09—

Ry & Windou Hag P Sanple Rate
15/div 154liv
[ Window Pos [@ Window Pos 2kS/s
Wiv Tdiu (5005)
© Star:tpl)uint 5 Start Point H
-5.%poodiv # -5 . 000div Print Setup # »
5 End Point B End:guint
5.%000diu | | 5.2000div
[ Print Hag @ Print Hag || [Tnterpolation
13/tiv 15/din
Line ",
1Page 1Page
Auto Print
Previeu
PFF ON

Print Exec Print Exec Reprint Setup

IPrint Exec I Print Exec
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9.9 Creating a PDF File of the Reprint Image

Setting the PDF File
12. Press the PDF Setup soft key to display the PDF setup dialog box.

Setting the Paper Size
13. Use the jog shuttle and SELECT to set Paper Size to Built-in Printer, A3, A4, or A5.

Setting the Orientation (If A3, A4, or A5 was selected in step 13)
14. Use the jog shuttle and SELECT to set Orientation to Landscape or Portrait.

Setting the Number of Divisions per Page (If A3, A4, or A5 was selected in step 13
(Only When the Chart Recorder Mode))
15. Use the jog shuttle and SELECT to set Div/Page.

Setting Document Information

16. Use the jog shuttle and SELECT to select Title, Author, Sub Title, or KeyWord.
Enter the title, author, sub title of the PDF file using up to 30 characters and the
keyword using up to 90 characters according to the procedure given in section
4.2,

Setting the Color
17. Use the jog shuttle and SELECT to set Color to OFF or ON.

Enabling/Disabling Compression
18. Use the jog shuttle and SELECT to set Compression to ON or OFF.

Setting Auto Naming
19. Use the jog shuttle and SELECT to select Auto Naming from OFF, Numbering,
and Date.

Setting the PDF File Name
20. Use the jog shuttle and SELECT to select File Name. Then, enter the file
name using up to 16 characters according to the procedure in section 4.2.

Selecting the Output Destination of the PDF File
21. Use the jog shuttle and SELECT to select File List. Then, select the file output
destination according to steps 14 to 17 in section 13.7.

Executing the PDF File Generation

22. Press the Print Exec soft key. A PDF file is created using the conditions set in
steps 4 to 21.

When the Chart Recorder Mode When the X-Y Recorder Mode
POF_Setup _ PIF Setup _
Reprint Setup N Reprint Setup
Paper Size | (] l Print to Paper Size | A3 | Print to
Orientation andscape Portrait PIF Orientation [andscape Portrait FIF
DiusPage [ Z25div ] { PDF Setup « PIF Setup
<< Document Information >> 09- ‘ << Document Information >> 9- ‘
Title I TEST-0001 1 e Wihatu Rdg Title [ TEST-0001 ]
1sAliv
Author [ YOROGAUA ] & Window Pos Author [ YOROGAUA ]
B 0.00div i
Sub Title [ | |@ Start Point Sub Title [ |
-5.79000d iv
Xeyword [ ] |® Ena Point keyWord [ |
5.2000diu L . .
<< Optiomal Settings >> 57 Print Mag << Optional Settings >>»
Color [ OFF ) ] 200nsjii Color [ OFF PN |
Conpression FF N 2ZPage Compression 133 N
<< File Setup »> << File Setup >>
Auto Maming OFF Fumbering Tate AUto Naming OFF Fumberng Tate
Print Exec Print Exec
File Name [ ] File Name [ ]
[ File List | | [ File List | |
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9.9 Creating a PDF File of the Reprint Image

Explanation

Print to

When creating a PDF file of the waveform recorded in Chart Recorder mode (T-Y
recording) or X-Y Recorder mode, set the print destination to PDF.

Selecting the Section to Be Output to the PDF File: Window Mag/Window Pos and
Start Point/End Point

Can be specified only in Chart Recorder mode. These are the same as Window Mag/Window
Pos and Start Point/End Point when reprinting on the built-in printer. See page 9-23.

Print Magnification: Print Mag

Can be specified only in Chart Recorder mode. This is the same as Print Mag when
reprinting on the built-in printer. See page 9-23.

Setting the PDF File

Paper Size

Select the paper size from built-in printer size, A3, A4, and A5. If the built-in printer
size is selected, a PDF file is created of an image similar to the printed output on the
built-in printer (A4 size).

Orientation
If the paper size is set to A3, A4, or A5, set the orientation of the PDF file to
Landscape or Portrait.

Number of Divisions per Page: Div/Page

Can be specified only in Chart Recorder mode. [f the paper size is set to A3, A4, or
A5, set the number of divisions to be printed per page in the PDF file. The specified
number of divisions is printed per page. The selectable range varies depending on
the paper size, orientation, and gauge (see section 9-11) as follows:

Paper Size Orientation Selectable Range of Div/Page
Gauge: OFF Gauge: ON
Built-In Printer - 20 (fixed) 20 (fixed)
A3 Portrait 1t025 11020
A3 Landscape 11to 40 11035
A4 Portrait 1to 20 1t0 15
A4 Landscape 1to25 1to020
A5 Portrait 1t0 10 11010
A5 Landscape 110 20 1t0 15

Document Information: Title, Author, Sub Title, and KeyWord
As necessary, enter the title, author, sub title, and keyword of the PDF file to be created.

Color
The PDF file is created in color if ON is selected and monochrome if OFF is selected.

Compression
Select whether to compress the file. If ON is selected, the file is compressed.
However, the generation of the PDF file takes longer than when OFF is selected.
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9.9 Creating a PDF File of the Reprint Image

File Setup
Set the auto naming, file name, and file output destination of the PDF file. These
settings are the same as those of normal files. For details, see section 13.7.

Executing the PDF File Generation

The PDF file is created using the specified conditions. The extension to the PDF file is .pdf.

IM 701210-05E
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9.9 Creating a PDF File of the Reprint Image

PDF File Example

When the Chart Recorder Mode (Paper Size: A4)

Galuge DateIIT ime Tlldiv File name

T
—'— |J(<Z-.l-J|.' y 1300831 -:(tu-I}uh . . w11

' [ ] Page
Scale value of T
the vertical axis

V/div(Value/div) A

Scale value of i Ve
the vertical axis R

)——————Annotation
| | (channel information)

158t

1 1
| |
Scale value of the time axis Scale value of the time axis

b

When the X-Y Recorder Mode (Paper Size: A5)

Date/Time Sample rate  Comment File name

AT MM R R T_RC 5L F

Scale value of
the Y axis

Scale value of
the Y axis

Scale value of the X axis Scale value of the X axis
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Thank you for purchasing the DL750/DL750P ScopeCorder.

This user’s manual contains useful information about the instrument’s functions and
operating procedures and lists the handling precautions of the DL750/DL750P. It mainly
focuses on the DL750. The user’'s manual is divided into two parts, Part 1 and Part 2.
For details on the information covered in Part 1 and Part 2 as well as other DL750/
DL750P manuals, see “Manuals That Come with the DL750/DL750P” on the next page.
To ensure correct use, please read this manual thoroughly before beginning operation.
After reading the manual, keep it in a convenient location for quick reference whenever a
question arises during operation.

Notes

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

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

» Copying or reproducing all or any part of the contents of this manual without the
permission of Yokogawa Electric Corporation is strictly prohibited.

» 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 University of California.

Trademarks

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

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

» Zipis either a registered trademark or trademark of lomega Corporation in the United
States and/or other countries.

» UNIX s either a registered trademark or trademark of The Open Group in the United
States and/or other countries.

» Piezotron is a registered trademark of Kistler Instrument Corporation.

« ICP is a registered trademark of PCB Piezotronics Incorporated.

» ISOTRON is a registered trademark of ENDEVCO Corporation.

* GIGAZoom ENGINE are pending trademark of Yokogawa Electric Corporation.

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

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

Revisions
» 1st Edition: February 2005
» 2nd Edition: May 2005
» 3rd Edition: December 2005
« 4th Edition: May 2009

4th Edition : May 2009 (YK)
All Rights Reserved, Copyright © 2005 Yokogawa Electric Corporation
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Manuals That Come with the DL750/DL750P

DL750/DL750P Manuals
The following manuals are provided for the DL750/DL750P. Use them according to your
application.

User’s Manual Part 1

This manual. Contains chapters 1 to 9 of the DL750/DL750P
User's Manual. Mainly describes the basic operations of the

2522’0“’;};” DL750/DL750P up to waveform acquisition.
User's Manual [Contents]
Part 1 e Chapter1  Names and Functions of Parts

e Chapter 2 Explanation of Functions

e Chapter 3  Making Preparations for Measurements

e Chapter4 Common Operations
Operations and functions of keys and the jog shuttle,
entering values and strings, operations on the USB
keyboard/USB mouse, initializing settings, auto setup,
calibration, and help function

¢ Chapter 5 Horizontal and Vertical Axes

e Chapter 6  Triggering

e Chapter 7  Acquisition and Display
Record length, acquisition mode, sequential store, dual
capture, realtime recording to the internal hard disk, voice
memo, and acquisition memory backup

e Chapter 8 = Waveform Display and Information Display

¢ Chapter 9 Recording in Recorder Mode (Realtime Recording)
(DL750P Only)

¢ Index Common to Part 1 and Part 2.

IM701210-05E

User’s Manual Part 2

Contains chapters 10 to 19 and appendix of the DL750/DL750P
User's Manual. Mainly describes operations after waveform

DL750/DL750P s . N
ScopeCoder acquisition and optional functions.
Ev— [Contents]

ser's Manual .
Part 2 * Chapter 10 Waveform Computation

e Chapter 11 Waveform Analysis/Search
Displaying of history waveforms, history search, search &
zoom, cursor measurements, automated measurement
of waveform parameters, statistical processing, and
GO/NO-GO determination

e Chapter 12 Printing the Screen Image Data

e Chapter 13 Saving and Loading Data

e Chapter 14 External Trigger 1/O, External Clock Input, and Video
Signal Input

e Chapter 15 Using the DSP Channel (Optional)

e Chapter 16 Ethernet Interface (Optional)

e Chapter 17 Other Operations
Changing the menu/message language, turning the
click sound ON/OFF, changing the USB keyboard
language, checking the USB keyboard, setting the
screen color/brightness, setting the backlight, and
locking the keys

e Chapter 18 Troubleshooting, Maintenance, and Inspection

e Chapter 19 Specifications

e Appendix

* Index Common to Part 1 and Part 2.

IM701210-06E

Part 2:ii IM 701210-06E



Manuals That Come with the DL750/DL750P

Operation Guide

Familiarizes the first-time user with the basic operations of the
DL750/DL750P.

Latter half of the guide summarizes key points of each setup
menu. Use this as a guide when setting up the DL750/DL750P.

DL750/DL750P
ScopeCoder

Operation Guide
[Contents]

¢ Flow of DL750/DL750P Operation

* Front Panel Controls

IM701210-07E * Parts of the Screen

¢ Basic Key & Jog Shuttle Operations

¢ Main Functions of the DL750/DL750P

¢ Operating the DL750/DL750P
Making preparations before observation, displaying waveforms,
changing the waveform display conditions, changing the trigger
settings, measuring waveforms, zooming the waveform along the time
axis, and printing/saving waveforms

¢ Setup Menu ltems

Communication Interface User’s Manual

A manual in PDF format that is stored in the accompanying
CD-ROM. Describes the functions of each communication
interface on the DL750/DL750P and commands.

DL750/DL750P
ScopeCorder

- [Contents]

B8023YZ e Chapter 1 Overview of the GP-IB Interface

* Chapter2  Overview of the Serial (RS-232) Interface
e Chapter 3  Overview of the USB Interface

e Chapter 4  Overview of the Ethernet Interface (Optional)
e Chapter5 Before Programming

e Chapter6 Commands

e Chapter 7  Status Reports

* Chapter 8 Sample Programs

¢ Appendix

e Index

User's
Manual

—r— Handling of the Communication Interface User's Manual
CD-ROM

Describes the handling precautions of the Communication
Interface User's Manual CD-ROM.

IM701210-71E
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Functions Described in This Manual and the DL750/
DL750P Version

The contents of this manual describe the DL750/DL750P version 6.20 or later. The table
below shows the relationship between the DL750/DL750P versions and the new functions
and supported modules. |If the DL750/DL750P is not of the newest version, you will not be
able to use all the functions covered in this manual. Check the DL750/DL750P version by
referring to Soft Version on the overview screen that appears by selecting the MISC key >
Overview soft key. For details on the procedure, see section 18.4 in the User's Manual
Part 2. For up-to-date information about the DL750/DL750P versions and the procedure
for upgrading your DL750/DL750P, check the following Web page.
http://www.yokogawa.com/tm/DL750/

DL750/DL750P Versions and New Functions

Version Suffix New Functions Reference Page/
Code Section/Chapter
1.09 or later ~ Standard » Voice memo and voice comment Pages 2-36 and 2-64,
sections 7.9and 13.19
2.02 or later ~ Standard » Wave window trigger Page 2-26 and section 6.17
» Cycle statistical processing Page 2-57 and section 11.7
» Chinese menu and message support Section 17.1
/G3 + DSP channels Page 2-50, chapter 15, and
appendix 6
3.01 or later ~ Standard » Numeric monitor display Page 2-39 and section 8.13
Added exponential window to FFT computation/increased number  Page 2-47, section 10.5,
of points in FFT computation (up to 100 kpomts) page app-21
» Normal statistical processing/statistical processing of history memory Page 2-57 and section 11.7
* Increased the number of parameters for automated Sections 11.6and 11.7
measurement/statistical processing of waveform parameters
(Up to 24000 increased to up to 48000)
» Added waveform data save formats for action-on-trigger and Pages 2-29 and 2-58, and
GO/NO-GO determination (select from binary, ASCII, and floating) Section 13.7
» Support for inverted display on the strain module Page 2-14 and section 5.12
» Support for current probe (701931) Page 2-9 and section 3.6
/G3 + Support for enhanced trigger (OR trigger and window trigger) on  Pages 2-22 and 2-26,
DSP channels chapter 15
» Knocking filter Section 15.6

3.10 or later ~ Standard + Added Korean to the menu languages. Added Korean, German,  Section 17.1
French, and Italian to message languages.

4.01 orlater ~ Standard » Changed the number of screens that can be captured on the dual Page 2-34 and section 7.6
capture function
» Selection of the traces to be displayed on the dual capture function section 7.6

e Mail transmission using the dual capture trigger function section 7.6
¢ Automated measurement of waveform parameters on the dual section 11.6
capture function
¢ Added the action on stop function. section 7.8
e Parameter search of the history memory function section 11.3
e Added H&V cursor measurement to T-Y waveforms section 11.5
Standard, /G3 e Filter Hz display Sections 10.5and 15.3
/C10 e SNTP function Sections 3.5and 16.8
e WebDAV server function Section 16.11
» Mail attachment function of image data Section 16.5
/DC » Added the DC power supply option (DL750 only) Section 3.4
4.02 orlater  Standard » START/STOP key response time Section 7.1
5.01 or later  Standard » Recording in recorder mode (DL750P only) Chapter 9
» Connection of USB storage device to the USB PERIPHERAL interface  Section 13.3
(DL750P only)
+ Creation of PDF files of the printed image (DL750P only) Section 13.13
» Support for current probe (701933) Page 2-9 and section 3.6
» Added 16 divided windows to the display format Section 8.1
» Added the output format to the built-in printer (Zoom Print) and Section 12.2

changed the name of the function Long copy to Fine print
» Added the linear scaling display format Section 5.11

6.01 or later  Standard » Creation of PDF files of the reprint image in X-Y Recorder Mode  Section 9.9
(DL750P only)
« Creation of PDF files of the printed image (X-Y waveform) (DL750P only) Section 13.3
Standard, /G2 + Overall value display of the power spectrum computation (FFT) Section 10.13, 10.5, 11.6,
and page App-19
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Functions Described in This Manual and the DL750/DL750P Version

Version Suffix New Functions Reference Page/
Code Section/Chapter
6.02 or later ~ Standard » Connection of USB storage device to the USB PERIPHERAL Section 13.3
interface (DL750)*
6.20 or later ~ Standard + Added waveform icons to the title of the CH/DSP/LOGIC/EVENT  Section 5.1

setup menus.

+ Added All ON of Variable (Var.) to the all channel setup menu.

Section 5.13 (section 5.9)

» Added ACQ Count to the action-on-trigger/action-on-stop setup menu.

Sections 6.18 and 7.8

+ Added bandwidth limit to the channel information during Section 8.13
temperature/strain measurement.

[Recording in recorder mode (DL750P only)]

» Added an Extra Area ON/OFF function when the format is set to Section 9.4
Dual, Triad, or Quad in the print settings of Chart Recorder mode.

» Added the Fine setting to Gauge in the print settings of Chart Section 9.4
Recorder mode.

+ Added A4 print to the print length during reprint in Chart Recorder mode. Section 9.8

+ Selection of the print font size (Print Font) in the print settings of Section 9.7
X-Y Recorder mode.

» Support for phase shift even when external clock is selected. Section 10.4

[Prmtlng on the built-in printer (DL750P only)]
Added A4 print to the output format. Section 12.2

+ Added an Extra Area ON/OFF function when the format is set to Dual, Section 12.2
Triad, or Quad in the print settings of fine print, zoom print, and A4 print.

» Added the Fine setting to Gauge in the print settings of fine print,  Section 12.2

zoom print, and A4 print.

+ Creation of PDF files of the print image when all waveform display
(Display Mode: All) is selected in the history memory function

(DL750P only).

Section 13.13 (section 11.1)

+ Added a function for switching the screen display font size (large  Chapter 17
or small).
/G2 » Added DUTYH and DUTYL to the user-defined computation. Section 10.5

* Applicable to DL750s on which “USB Storage: Yes” is displayed on the overview screen that appears when you press the
MISC key followed by the Overview soft key.

DL750/DL750P Versions and Supported Modules

Version Supported Modules Specifications Reference Section
Reference Page Concerning Horizontal/
Vertical Axis Settings
1.07 or later 701250 High-Speed 10 MS/s, 12-Bit Isolation Module Page 19-18 Sections 5.1 10 5.15
701251 High-Speed High-Resolution 1 MS/s, 16-Bit Isolation ~ Page 19-20 Sections 5.1 t0 5.15
Module
701265 Temperature, High Precision Voltage Isolation Module Page 19-29 Sections 5.1, 5.2, 5.5, 5.7,
5.13,5.14, and 5.16
2.02 orlater 701255 High-Speed 10 MS/s, 12-Bit Non-Isolation Module Page 19-22 Sections 5.110 5.15
701260 High-Voltage 100 kS/s, 16-Bit Isolation Module Page 19-24 Sections 5.1 10 5.15
(with RMS)
701270 Strain Module (NDIS) Page 19-31 Sections 5.1, 5.2, 5.7, 5.11
to 5.14, and 5.17
701271 Strain Module (DSUB, Shunt-Cal) Page 19-33 Sections 5.1, 5.2, 5.7, 5.11
to 5.14, and 5.17
3.01 orlater 701275 Acceleration/Voltage Module (with AAF) Page 19-35 Sections 5.1, 5.2, 5.4, 5.5,
5.7t05.9,5.13, 5.14, and
518"
701280 Frequency Module Page 19-37 Sections 5.19, 5.1, 5.2,
54,581t05.11, 5.13, and
5.14
5.01 or later 701261 Universal (Voltage/Temp.) Module Page 19-26 Sections 5.1, 5.2, 5.4, 5.5,
5.7t05.9,5.13,and 5.14
701262 Universal (Voltage/Temp.) Module (with AAF) Page 19-26 Sections 5.1, 5.2, 5.4, 5.5,

5.7t05.9,5.13,and 5.14

* Reference section for acceleration measurement.

IM 701210-06E
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Flow of Operation

The figure below provides an overview of the flow of operations described in this manual.

For a description of each item, see the relevant chapter or section.

From "Waveform Acquisition" of User's Manual Part 1 (see page Part 1:xv)

A 4

7

Computing, Analyzing, and Searching Wave

* Waveform Computation » Sections 10.1 to 10.4
 User-Defined Computation (Optional) » Section 10.5
* DSP Channel Computation (Optional) » Chapter 15

¢ History Search » Sections 11.2 and 11.3
¢ Search & Zoom » Section 11.4
e Cursor Measurements » Section 11.5

e Automated

Measurement of Waveform

Parameters » Section 11.6
* Statistical Processing » Section 11.7
e GO/NO-GO Determination » Sections 11.8 to 11.10

¥

7

Printing the Screen Image Data

¢ Printing on
e Printing on
¢ Printing on

the Built-in Printer » Sections 12.1 and 12.2
a USB Printer » Section 12.3
a Network Printer* » Sections 16.4 and 12.4

* Configure the network according to
chapter 16, "Ethernet Interface (Optional)"
before carrying out printing on the
network printer.

I /
\.

Saving and Loading Data‘

¢ Formatting the Storage Medium » Section 13.5
* Saving/Loading Waveform Data » Section 13.7
¢ Saving/Loading Setup Data » Section 13.8

e Saving/Loading Snapshot Waveforms » Section 13.9
e Saving the Results of the Automated

Measurement of Waveform Parameters  » Section 13.10
* Saving the Screen Image Data
e Creating a PDF File of the Print Image

(DL750P Only) » Section 13.13
¢ Loading/Converting Realtime Recorded
Waveforms » Section 13.14

*2 File operation

*3 In the User's Manual Part 1.

» Sections 13.11 and 13.12

* File Operation on the Storage Medium2 » Sections 13.15 to 13.17
¢ Voice Comment » Section 3.14'3 and 13.19

*1 Configure the network according to
chapter 16, "Ethernet Interface (Optional)"
before saving data to the network drive.

files, changing the directory/file name on

Changing the file attribute, deleting/copying |
the storage medium, and creating directories,
!

Part 2:vi
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Flow of Operation

Ethernet interface and other operations do not have to be configured in order from
previous chapter. They can be configured independently.

s N\

Ethernet Interface (Optional)
¢ Connecting the DL750/DL750P to the PC* » Section 16.1

¥

¢ Setting TCP/IP » Section 16.2
e Saving/Loading data on a network drive

(FTP client function) » Section 16.3
¢ Transmitting E-mail messages » Section 16.5
¢ Accessing the DL750/DL750P from the PC*

(FTP server function) » Section 16.6
e Web server function » Section 16.7
e Using as a Windows network drive » Section 16.11

___________________________________

Other Operations

» Setting the menu/message language » Section 17.1
* Turning click sound ON/OFF » Section 17.1
e etting the USB keyboard language »Section 17.3
e Setting the screen color and intensity »Section 17.4
¢ Setting the backlight » Section 17.5
¢ Locking the keys » Section 17.6

The functions below that are not covered in the flow of operations in this section are not
explained in this manual. For their descriptions, see the User's Manual Part 1
(IM701210-05E).

* Making preparations for measurements

+ Displaying waveforms on the screen

+ Setting the horizontal and vertical axes

+ Setting the trigger

» Acquiring waveforms

+ Displaying waveforms and information

* Recording in recorder mode (DL750P only)
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Chapter 10 Waveform Computation

10.1 Adding, Subtracting, Multiplying, and Dividing
Waveforms

Procedur

o o

DsP5 D5P6
I L E

(o9 [ nto [ outt [ oniz)

TooeT B e B e
a a a 2 a

Corto onta |_orts [ erie)
9]

[] ENTER

O7RG'D

WANUALTRIG Ao =0 O—  DEAY

<For a description of this function, refer to page 2-47.>

1. Press MATH.
2. Press the Mode soft key to select ON.

Setting the Computation Start and End Points

3.  Press the Start Point/End Point soft key to set the jog shuttle control to Start
Point.

4. Turn the jog shuttle to set the computation start point.

5.  Likewise, set the End Point.

Setting the Computation

6. Press the Setup soft key. The Math1 to Math8 setup dialog boxes appear.
7.  Use the jog shuttle and SELECT to select the Math waveform you wish to set.
The corresponding Math waveform setup dialog box appears.

Setting the Computing Operation
8.  Use the jog shuttle and SELECT to set Operation to S1+S2, S1-S2, S1*S2, or

O =+ compJl
s1/s2.
A
Selecting the Channel on Which to Perform Computation
9.  Use the jog shuttle and SELECT to select Source1.
10. Likewise, select Source2.
Setting the Scaling
11.  Use the jog shuttle and SELECT to set Scale to Auto or Manual.
If you select Manual, proceed to step 9; if you select Auto, proceed to step 11.
:n;ﬂ [ 7y e Hathl Mathl
lode
- " Hathl Setup Tiode Operation [@-Select Operation ST+ 82
Operation | OFF ] [473;:}11 1 | OFF PN OFF sourcer O
F TathZ N Setup F1+52 sourcez [%iE}
OFF 51 - 52
T ) | [& FFT Points S1xs2 Scale uto Hanuat
» OFF *1» Bin(s1 » Lower 2 .5000E+01
Mt | PS(SL) Unit EU
OFF
; 52T S
— T @] St??_gg;ﬂﬁ " ShiFtsDh Label Mathl
OFF © “"2_5;;3;, UserDef ) Display OFF N
[ Tath? ]
OFF Exec *3
e
OFF *
Next 4
1z

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.1 Adding, Subtracting, Multiplying, and Dividing Waveforms

Setting the Upper and Lower Limits of Waveform Display
(When Scale Is Set to Manual)
Use the jog shuttle and SELECT to set Upper.

12.
13.

Note

Likewise, set Lower.

If you select Auto, you cannot set Upper and Lower.

Setting the Unit

14.

Use the jog shuttle and SELECT to set the Unit using up to four characters
according to the procedure given in section 4.2.

Setting the Label

15.

Use the jog shuttle and SELECT to enter the Label according to the procedure
given in section 4.2. For a description of the Label display, see section 8.10,
“Setting Waveform Labels.”

Turning ON/OFF the Math Waveform Display
Use the jog shuttle and SELECT to set Display to ON or OFF.

16.

As necessary, set Math2 to Math8 in a similar fashion.

Executing the Computation

17.

Press the Exec soft key.

HATH

Hathi

Setup

Hode

Operation ST+ 52
Source1 THT
Source2 CH3

[ Mathi

OFF

M
[ HathZ
OFF

OFF pN

Setup

[ Math3 | |& FFT Points
Scale uto Manual OFF 1k
FFT Windouw
Upper [ Z.5000E+01 ] [ Mathd | Harming
OFF
Louer —Z.5000E+01
[ MathS
Unit EU OFF
fE Start Point
Label Tathi 1| R Mathe ] -5.J0ediu
OFF © End Point
5.300div
Display OFF N [0 Hath? S
OFF I Exec
[ Hathg
OFF

Next

12

*1

*2

*3

*4

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:
*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec

10-2
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10.1 Adding, Subtracting, Multiplying, and Dividing Waveforms

Explanation

Addition, subtraction, multiplication, and division can be performed between channels.

Computation Target Channel
CH1 to CH16, DSP1 to DSP6 (optional), and Math1 to Math8

Setting the Computation Range: Start Point/End Point

By default, the measurement range is +5 divisions of the display frame on the time axis.
You can limit this range.

The concept of the computation range is analogous to the concept of the selectable
range of cursor display position in cursor measurement.

For details, see section 11.5, “Selectable Range of Cursor Position.”

Setting the Scaling

Set the upper and lower limits of the math waveform display.

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 from —
9.9999E+30 to 9.9999E+30.

Setting the Unit

Unit can be set arbitrarily using up to four characters. The specified characters are
applied to the scale values.

Linear Scaling

When performing computation on a channel that has linear scaling set, the computation
is performed on the scaled value.

Notes when Performing Computation

Computation is not performed again when you change Start Point or End Point while
computation is stopped. Be sure to press the Exec soft key to perform the computation
again. Otherwise, the waveform will not be displayed correctly when the screen is
redrawn.

Note

While computation is in execution, 5

is displayed at the upper left corner of the screen.

IM 701210-06E
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10.2 Binary Computation

Procedure

Cont | vz | ons | ot )
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<For a description of this function, refer to page 2-47.>

1. Press MATH.

2. Press the Mode soft key and select ON to display Math waveforms, OFF to not
display them. If you select ON, proceed to step 3.

Setting the Computation Start and End Points

3.  Press the Start Point/End Point soft key to set the jog shuttle control to Start
Point.

4.  Turn the jog shuttle to set the computation start point.

5.  Likewise, set the End Point.

Setting the Computation

6. Press the Setup soft key. The Math1 to Math8 setup dialog boxes appear.
7.  Use the jog shuttle and SELECT to select the Math waveform you wish to set.
A MathX setup dialog box opens.

Setting the Computing Operation

@ °° 8.  Use the jog shuttle and SELECT to set Operation to Bin(S1).
A—
Selecting the Channel on Which to Perform Computation
9.  Use the jog shuttle and SELECT to select Source1.
Setting the Scaling
10. Use the jog shuttle and SELECT to set Scale to Auto or Manual.
If you select Manual, proceed to step 8; if you select Auto, proceed to step 10.
~ HATH [ _mAm | Mathi Hathl
Mode Mathl Setup Hode
i o oporation — —— oFF i Operation [@+Select || Operation [ Bin(s1) |
OFF OFF Source CHT
[ mathz | r Setup ‘ 81 + 82
OFF
T RTINS st- s scale oAt
OFF 1k 81 = 82
[ Hathd "ﬁaﬁﬂ?ﬁﬂm St sz Upper 1.G000E+00 |
OFF L ‘ Lower [ —4.0000E-01 |
-) S 1 =p BintsD - e o
o Start Point S0
ﬁ Hathe = —5_@39:1;“ k2 Shift(s1) Label Hathl
OFF [ End Point
T 5.200d1y UserDet () Display  [OFF TR
OFF | Exec X3
e
wr Next k4
1.2

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.2 Binary Computation

Setting the Upper and Lower Limits of Waveform Display
(When Scale Is Set to Manual)

11.  Use the jog shuttle and SELECT to set Upper.

12. Likewise, set Lower.

Note

If you select Auto, you cannot set Upper and Lower.

Setting the Unit

13. Use the jog shuttle and SELECT to set the Unit using up to four characters
according to the procedure given in section 4.2.

Setting the Label

14. Use the jog shuttle and SELECT to enter the Label according to the procedure
given in section 4.2. For a description of the Label display, see section 8.10,
“Setting Waveform Labels.”

Turning ON/OFF the Math Waveform Display
15.  Use the jog shuttle and SELECT to set Display to ON or OFF.

Setting the Threshold Level

16.  On models with the user-defined computation option, press the Next 1/2 soft
key.

17. Press the Threshold soft key.

18. Use the jog shuttle and SELECT to set the trace (channel on which to assign
the threshold level).

19. Use the jog shuttle and SELECT to set Thr Upper.

20. Likewise, set Thr Lower.

As necessary, set Math2 to Math8 in a similar fashion.

Executing the Computation

21. Press the Exec soft key.

Hathl

Operation Bin(SD)
Source CHT
Scale uto Hanual

Upper [ 1.6006E+60 |
Louer [ —4.0000E-01 |
Unit [ ®m ]
Label [ HWatht |

Display OFF N

MATH HATH HATH HATH
Setup Hode Hode
Average Average
] Fathl OFF pN OFF pN
OFF
d q q q
[ Mathz Setup Setup Filter Filter
OFF
[0 Math3 | [& FFT Points | FFT Points i
OFF 1k 1k Constant Constant
FFT Windouw FFT Window
[ Mathd Hamming Hanning
OFF i« Threshold M
'1 # # Phase Shift # Phase Shift
[ HathS Trace CH1
OFF
[© Start Point [@ start Point Thr Upper [ 000U | K
[ Hathe -5.Jpodiu ¥ -5.J00div Threshold Threshold
OFF @ End Point @ End Point Thr Louer 6.000 U
5.300div 5.%00div
] Math? ]
OFF Exec ,3 Exec Exec | Exec
[ Math8
OFF
Next I'4 Next Next Next
172 12 272 272

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.2 Binary Computation

Explanation

This function converts CH1 to CH16 or Math1 to Math7 waveform to a digital signal (1s
and 0s) according to the specified threshold level.

Setting the Computation Range: Start Point/End Point

By default, the measurement range is +5 divisions of the display frame on the time axis.
You can limit this range.

The concept of the computation range is analogous to the concept of the selectable
range of cursor display position in cursor measurement.

For details, see section 11.5, “Selectable Range of Cursor Position.”

Setting the Unit

Unit can be set arbitrarily using up to four characters. The specified characters are
applied to the scale values.

Linear Scaling

When performing computation on a channel that has linear scaling set, the computation
is performed on the scaled value.

Notes When Performing Computation

Computation is not performed again when you change Start Point or End Point while
computation is stopped. Be sure to press the Exec soft key to perform the computation
again. Otherwise, the waveform will not be displayed correctly when the screen is
redrawn.

Note

While computation is in execution, gi| is displayed at the upper left corner of the screen.

10-6
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10.3 Performing Power Spectrum Computation (FFT)

<For a description of this function, refer to page 2-47.>
Procedur

€ (@ 1. Press MATH.
=4 2. Press the Mode soft key and select ON to display Math waveforms, OFF to not
display them. If you select ON, proceed to step 3.

Setting the Computation Start and End Points
3.  Press the Start Point/End Point soft key to set the jog shuttle control to Start
Point.
4. Turn the jog shuttle to set the computation start point.
5. Likewise, set the End Point.

el e
SCT IR TN BT Setting the Computation
°”5 el 6.  Press the Setup soft key. The Math1 to Math8 setup dialog boxes appear.

7.  Use the jog shuttle and SELECT to select the Math waveform you wish to set.
A MathX setup dialog box opens.

™

WAL mG T B o Setting the Computing Operation
0 <+ compll . .
@ 8.  Use the jog shuttle and SELECT to set Operation to PS(S1).

Selecting the Channel on Which to Perform Computation
9.  Use the jog shuttle and SELECT to select Source.

Setting the Scaling

10. Use the jog shuttle and SELECT to set Scale to Auto or Manual.
If you select Manual, proceed to step 11; if you select Auto, proceed to step 13.

Setting the Upper and Lower Limits of Waveform Display
(When Scale Is Set to Manual)

11. Use the jog shuttle and SELECT to set Upper.
12. Likewise, set Lower.

Note

If you select Auto, you cannot set Upper and Lower.

HATH HATH Hathl Hathi
Mode Mathl Setup Mode
Operation [@-+Select Operation PS(S1)
PFF ON Operation [ OFF 1 ||} Hathl 1 | oFF PN
OFF OFF Source CH3
l
[ MathZ Setup 51+ 52
OFF
31 - 32
[ Hath3 [ amans Scale uto HanuaT
OFF 1k 81 * 82
FFT Window Upper 6.0000E+01
[ Mathd Hanming 31/ 382
OFF k1 » Lower —1.4000E+02
» » Bin(s1)
F Hathd unit EU
OFF FS(SIJ
[© Start Point Label Hathl
[ Mathb -5.300div *2 Shift(51)
OFF [ End Point
5.500d iy Userlef () Display OFF PN
] Math?
OFF | Exec ,l3
[ Hath8
OFF
Next *
12 4

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.3 Displaying the Power Spectrum

Setting the Unit

13. Use the jog shuttle and SELECT to set the Unit using up to four characters

according to the procedure given in section 4.2.

Setting the Label

14. Use the jog shuttle and SELECT to enter the Label according to the procedure
given in section 4.2. For a description of the Label display, see section 8.10,

“Setting Waveform Labels.”

Turning ON/OFF the Math Waveform Display
15.  Use the jog shuttle and SELECT to set Display to ON or OFF.

Setting the Number of FFT Points

16. Press the FFT Points/FFT Window soft key to set the jog shuttle control to FFT
Points.

17. Turn the jog shuttle to select 1k, 2k, 5k, 10k, 20k, 50k, or 100k.

Selecting the Time Window

18. While the jog shuttle control is set to FFT Points, press the FFT Points/FFT
Window soft key again. The FFT Window selection menu appears.

19. Select the time window from Rect, Hanning, FlatTop, and Exponential. You can
select Exponential only when the user-defined computation option is installed.

20. |If you selected Exponential, press the Exponential Window Setup soft key.

21. Use the jog shuttle and SELECT to set Damping Rate, Force1, and Force2.

As necessary, set Math2 to Math8 in a similar fashion.

Executing the Computation

22. Press the Exec soft key.
HATH HMATH HATH
Hathi Setup Hode Hode Hode
Operation | PSGSD) 1 [|E Hathi 1 | oFF PN OFF pN OFF pn
OFF
Source CH3 M
[ MathZ Setup Setup Setup
OFF
] Hath3 | [ FFT Points & FFT Points ) FET Points
Scale FULD Hanuat OFF 1k 1k Rect “f
FFT Window FFT Window FFT wmdqu
Upper [ 6.0000E+01 1K Haihd ] Haming Haming Exponential
OFF Exponential ]
Louer -1.4000E +62 * » » Haming I » Exponential
[ Haths 1 ‘ ‘ Damping Rate 100> Window Setup
Unit EU OFF ‘
@ Start Point @ Start Point Forcel [ 100% | [ Start Point
Label Mathi ] [0 Math6 | -5.500div k2 —5.300div FlatTop -5.500d iv
OFF = End Point ® End Point Forcez 100 [ End Point
5.700div 5.700d v 5.30div
Display OFF N [ Hath? | ,7
OFF I Exec ~3 I Exec Exponential Exec
[0 Math8
OFF
Next k Next Next Next
1.2 4 12 1.2 1.2

Above is the menu when the user-defined computation option is installed. The menu on models
without the option is as follows:*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.3 Displaying the Power Spectrum

Explanation

This function displays the power spectrum of CH1 to CH16, DSP1 to DSP6 (optional),
and Math1 to Math7 waveforms.

Setting the Computation Range: Start Point/End Point

By default, the measurement range is £5 divisions of the display frame on the time axis.
You can limit this range.

The concept of the computation range is analogous to the concept of the selectable
range of cursor display position in cursor measurement.

For details, see section 11.5, “Selectable Range of Cursor Position.”

Number of Computed Points: FFT Point

Select 1000 (1 k), 2000 (2 k), 5000 (5 k), 10000 (10 k), 20000 (20 k), 50000 (50 k), or
100000 (100 k).

Using the number of computing points from the specified Start point, FFT is performed
and the power spectrum is displayed.

Note

If you set the number of FFT points to 50k or greater, only Math1 and Math2 can be used. In
this case, Math3 to Math8 cannot be used even in computations other than FFT.
Example 1) Math1: C1xC2, Math2: PS-LOGMAG(M1), Math3: C3xC4,
Math1 to Math3: The number of FFT points is 50k
— Computes only Math1 and Math2.
Example 2) Math1: C1, Math2: C2, Math3: The number of FFT points is 50k
— Computes only Math1 and Math2.

Selecting the Time Window

Select from the following four types.

Rect (Rectangular):  Best suited for transient signals that attenuate completely within
the time window.

Hanning: Best suited for continuous and non-periodic signals.

Flattop: Best suited for improve the accuracy of the level even if the
frequency resolution is to be compromised.

Exponential (window): The exponential window eliminates noise components from the
signal. It can be selected only when the user-defined
computation option is installed.

It is effective against frequency response test signals generated
through impulse excitation.

IM 701210-06E
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10.3 Displaying the Power Spectrum

Damping Rate, Force1, Force 2 (When Window Is Set to Exponential)

Damping rate: Sets the weight of the last data point as a damping rate when taking the
weight of the first data point of the FFT computation to be 100% (= 1). Set the value in
the range of 1 to 100% (1% resolution). If the damping rate is set to 100%, the window
is equivalent to a rectangular window. The setting applies to both the input signal and
output (response).

Forcel: Sets the area over which computation performed in terms of a percentage from
the first FFT point when taking the number of FFT points to be 100%. Set the
area in the range of 1 to 100% (1% resolution). If the area is set to 100%, the
window is equivalent to a rectangular window. The data outside the area is
computed as an average value of the area. The setting applies to the input
signal (first parameter) of the one-input FFT or two-input FFT.

Force2: The setting applies to the output (response) signal (second parameter) of the
two-input FFT. The setting is the same as Force1.

100%
Force(%)

1
£
g . 100%

Damping
rate(%)
0 Number of FFT points

Displaying the Overall Value (Only When Measure Is Set to ON)

If the channels (Math1 to Math8) on which power spectrum computation (PS or PSD*) is
selected are in the middle of the automated measurement of waveform parameters
(MEASURE: ON) and Rms is ON, the screen shows "Rms = overall value."
For details on the automated measurement of waveform parameters, see section 11.6.
For details on the overall value, see page App-19.

* PSD is available only on models with the user-defined computation option (see section 10.5).

Note

If Window is set to Exponential, the overall value is not displayed.

Linear Scaling

When performing computation on a channel that has linear scaling set, the computation
is performed on the scaled value.

Notes When Displaying Power Spectrums

» The power spectrum cannot be computed, if the displayed record length is less than
number of computation points (Point).

» The number of computed points, time window, Start Point, and End Point are common
to all computation channels.

* You cannot expand the FFT waveforms horizontally that would cause the number of
points to be 50 or less. In such case, cursor measurement is not possible.

Notes When Performing Computation

» Computation is not performed again when you change Start Point or End Point while
computation is stopped. Be sure to press the Exec soft key to perform the
computation again. Otherwise, the waveform will not be displayed correctly when the
screen is redrawn.

* Normally, computation is performed on the sampled data stored in the acquisition
memory. However, for waveforms that have been acquired in envelope mode,
computation is performed on the maximum/minimum values per acquisition interval.

Note

While computation is in execution, s displayed at the upper left corner of the screen.

10-10
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10.4 Phase-Shifted Display

Procedur
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<For a description of this function, refer to page 2-48.>

1. Press MATH.
2. Press the Mode soft key and select ON to display Math waveforms, OFF to not
display them. If you select ON, proceed to step 3.

Setting the Computation Start and End Points

3.  Press the Start Point/End Point soft key to set the jog shuttle control to Start
Point.

4.  Turn the jog shuttle to set the computation start point.

5. Likewise, set the End Point.

Setting the Computation

6.  Press the Setup soft key. The Math1 to Math8 setup dialog boxes appear.
7.  Use the jog shuttle and SELECT to select the Math waveform you wish to set.
A MathX setup dialog box opens.

Setting the Computing Operation
8.  Use the jog shuttle and SELECT to set Operation to Shift(S1).

Selecting the Channel Whose Phase Is to Be Shifted
9.  Use the jog shuttle and SELECT to select Source1.

HATH | FATH Fathi Mathi
Hode Mathl Setup Mode
Operation [J+Select Operation Shift(S1)
PFF ON Operation [ OFF 1 || Mathl ] | OFF pN » ion @ P
OFF OFF Source CH3
[ HathZ Setup 81 + 82
OFF
81 - 52
K Hath3 e L Scale uto™  Manual
OFF 1k 51 = 82
FFT Windou Upper Z.5000E+01
[ Hath4 Hamning S1 » S2
OFF Louer —Z.5000E+01
- M1 - ; -
Bin(31)
[ HathS Unit EU
OFF _ PS(S1)
e [G] Stﬂ;tﬁg;“t Label Mathl
[ & -5.Jood1v . Bhift(sD)
OFF @ End Point 2 b
5.500diu UserDef () Displa OFF ]
| — T3 ] Hia
OFF I Exec k 3 )
[ Maths

OFF

Next k
12 4

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.4 Phase-Shifted Display

Selecting the Time (or Data Points) for Shifting the Phase

10. On models with the user-defined computation option, press the Next 1/2 soft
key.

11. Press the Phase Shift soft key. A dialog box used to set the phase appears.

12. Use the jog shuttle and SELECT to set the time or data points for shifting the
phase of each waveform. If the time base is set to internal clock (Int), set the
time for shifting the phase. If the time base is set to external clock (Ext), set the
number of data points for shifting the phase.

HATH HATH HATH
Hode
Average Average
OFF i
(] . : (]
Setup Filter If the time base is set to Filter
internal clock
@ FFT Points i
1k Constant Phase Shift Constant
FFT Window
Hanning CH1 6.000ns | Mathl 0.000ns
*1 CHZ 0.000ns | MathZ 0.000ns C
# Phase Shift # CH3 6.000ns | Hath3 9.600ns Phase Shift
{ ‘ CH4 0.000ns | Mathd 0.060ns
CHS 0.000ns | MathS 0.000ns
[ Start Point CHe 0.900ns | HMathe 0.000nS M
-5.900div *2 Threshold CH? 6.000ns | Math? 0.600ns Threshold
[ End Point CHB 0.000ns
5.3900div CHI 0.006ns | DSP1 0.000ns
CcHie 6.000ns | DSP2 0.000ns
Exec . Exec CH11 0.000ms | DSP3 Exec
3 CHiz 0.000ns | DSP4
CH13 6.000ns | DSPS
CH14 6.000ns | DSP6 0.006ns
Next *4 Next CH15 0.000ns Next
172 22 CH16 | 0.000ns 272

If the time' base is set to external clock, the
setup menu used to set the number of data
points for shifting the phase appears.

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:
*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec

Turning ON/OFF the Math Waveform Display
13. Use the jog shuttle and SELECT to set Display to ON or OFF.
As necessary, set Math2 to Math8 in a similar fashion.

Executing the Computation

14. Press the Exec soft key.

HATH HATH
Hathi Setup Hode Hode
Operation [ Shift(s1) 1 | K Hathl ] | oFF pN OFF N
Shift(C3)
Source CH3 K ]
N HathZ Setup Setup
OFF
0 Math3 | |& FFT Points & FFT Points
Scale uto ManuaTl Bin(C1) 1k 1k
FFT Window FFT Window
Upper [ 2.5000E+00 ] N Hathd ] Hanning Hamning
OFF
Lover ~Z S000E +00 *1
0 MathS 1
Unit EU OFF
[ Start Point ® Start Point
Label Mathi NI Mathe ] -5.300div | xo -5.700d iv
OFF = End Point © End Point
5.300div 5. 906diu
Display OFF N 0 Hath? ]
OFF Exec * ‘ Exec ‘
| 3 |
N Hathg
OFF
Next * Next
1.2 4 ‘ | 1.2

Above is the menu when the user-defined computation option is installed.
The menu on models without the option is as follows:
*1: Phase Shift, *2: Threshold, *3: Start Point/End Point, *4: Exec
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10.4 Phase-Shifted Display

Explanation

The phase of CH1 to CH16, DSP1 to DSP6 (optional), and Math1 to Math7 waveforms
can be displayed with the phase shifted. Computation can also be performed on phase-
shifted waveforms.

Setting the Computation Range: Start Point/End Point

By default, the measurement range is £5 divisions of the display frame on the time axis.
You can limit this range.

The concept of the computation range is analogous to the concept of the selectable
range of cursor display position in cursor measurement.

For details, see section 11.5, “Selectable Range of Cursor Position.”

Allowable Shift Range

The phase can be shifted in the following range.

e When the Time Base Is Set to Internal Clock
Selectable range: Time value of —(record length/2) to (record length/2)
Resolution: 1/sample rate
The sample rate varies depending on the record length or T/div setting. For details,
see appendix 1, "Relationship between the Time Axis Setting, Sample Rate and
Record Length."

e When the Time Base Is Set to External Clock
Selectable range: —(record length/2) to (record length/2)
Resolution: 1

When a Waveform That Results by Offsetting the CH1 Waveform by 5 ms Is Set to
Math1
+ Phase Shift CH1: 5ms
* Math1 Operation: Shift (S1)
Sourcel:  CH1

nnnnnnnnnnnnnnnnn

VARV VIRV

nnnnnnnnnnnnn

VARV VARV

Linear Scaling

When performing computation on a channel that has linear scaling set, the computation
is performed on the scaled value.

Notes when Performing Computation

Computation is not performed again when you change Start Point or End Point while
computation is stopped. Be sure to press the Exec soft key to perform the computation
again. Otherwise, the waveform will not be displayed correctly when the screen is redrawn.

Note

While computation is in execution is displayed at the upper left corner of the screen.

IM 701210-06E

10-13

uoneindwos) waoane E



10.5 User-Defined Computation (Optional)

Procedure
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<For a description of this function, refer to page 2-48.>

1. Press MATH.
2. Press the Mode soft key and select ON to display Math waveforms, OFF to not
display them. If you select ON, proceed to step 3.

Setting the Computation Start and End Points

3.  Press the Start Point/End Point soft key to set the jog shuttle control to Start
Point.

4.  Turn the jog shuttle to set the computation start point.

5.  Likewise, set the End Point.

Setting the Computation

6. Press the Setup soft key. The Math1 to Math8 setup dialog boxes appear.
7.  Use the jog shuttle and SELECT to select the Math waveform you wish to set.
A MathX setup dialog box opens.

Setting the Computing Operation
8.  Use the jog shuttle and SELECT to set Operation to UserDef( ).

User-Defined Equation

9.  Use the jog shuttle and SELECT to select UserDef(). A menu for setting the
equation appears.

10. Enter the equation using up to 55 characters according to the procedure given in
section 4.2. The head section (19 characters) of the entered equation is
displayed in the Expression box.

MATH [ mam | Fathl Mathi
Mode HMathi Setup Hode
Operation Select Operation UserDef ()
pFF ON Operation | OFF 1 | K Hathl ] | oFF pN » fon @+
OFF OFF UserDef OO { Edit |
N HathZ Setup 81 + 82 Expression:
OFF c1
S1 - 82
0 Math3 RIS Scale uto HanuaTl
OFF 1k S1 %= S2
FFT Window Upper 5.0000E-01
[0 Hathd Hanning $1 .~ 82
OFF Louer [ —5.0000E-01 |
Bin(s1)
-> f mams | -> - Unit B |
OFF ‘ PS(S1)
® Start Point Label Hathl
f e | -5.300d iv Shift(S1)
OFF & End Point
5.300d v [Serier O Displa OFF N
] Hath? ] play
OFF I Exec
f Tams |
OFF
Next
1.2
1
i | The contents entered from the
e soft keyboard are displayed.
C1
OFF |__
[ Select Math1 to Math8 and press
ST | Ot | TANC | ATARC] PRI OFF H
B o SELECT to enter the equation
(258 I A N B OFF i i i
sy o displayed on the right side.
TIT | FICT2t | ALBTC| EAn( | Lo [ | OFF
G I I I
I [ I e
ERIEGH
L Use the jog shuttle and arrow keys

to select the desired operator.
To confirm, select ENT.
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10.5 User-Defined Computation (Optional)

Setting the Scaling

11.  Use the jog shuttle and SELECT to set Scale to Auto or Manual.
If you select Manual, proceed to step 12; if you select Auto, proceed to step 14.

Setting the Upper and Lower Limits of Waveform Display
(When Scale Is Set to Manual)

12. Use the jog shuttle and SELECT to set Upper.

13. Likewise, set Lower.

Note

If you select Auto, you cannot set Upper and Lower.

Setting the Unit

14. Use the jog shuttle and SELECT to set the Unit using up to four characters
according to the procedure given in section 4.2.

Setting the Label

15.  Use the jog shuttle and SELECT to enter the Label according to the procedure
given in section 4.2. For a description of the Label display, see section 8.10,
“Setting Waveform Labels.”

Turning ON/OFF the Math Waveform Display
16. Use the jog shuttle and SELECT to set Display to ON or OFF.

As necessary, set Math2 to Math8 in a similar fashion.

HATH

Hathl Setup Hode
Operation UserDef () [ Mathl OFF W

OFF

N
[ HathZ Setup
OFF

UserDef () F Edit

Expression:
c1

[ Math3 | |& FFT Points
Scale uto Manual OFF 1k
FFT Window
Upper 5.0000E-01 [ Hathd Hamming
OFF
Louer —5.0000E-01
[ Maths
Unit EU OFF
[ Start Point
Label Hathl [ Hatho -5.300div
OFF @ End Point
5.7900d v
Display OFF N [ Math?
OFF Exec
[ Hathg
OFF

Next
1.2

IM 701210-06E
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10.5 User-Defined Computation (Optional)

Setting the Threshold Level

17. Press the Next 1/2 soft key.

18. Press the Threshold soft key.

19. Use the jog shuttle and SELECT to set the trace (channel on which to assign
the threshold level).

20. Use the jog shuttle and SELECT to set Thr Upper.

21. Likewise, set Thr Lower.

As necessary, set Math1 to Math8 in a similar fashion.

Setting the Digital Filter

If you specified FILT1 or FILT2 in the equation, set the digital filter.

22. Press the Filter soft key. The filter setup dialog box appears.

23. Use the jog shuttle and SELECT to set Filter Select to FILT1 or FILT2.

24. Use the jog shuttle and SELECT to select Filter Type from Gauss, Sharp, and
IIR.

25. Press the Filter Band soft key to select Low-Pass, High-Pass, or Band-Pass.

26. Use the jog shuttle and SELECT to set CutOff.
If you set Filter Band to Band-Pass, set CutOff1/CutOff2 (cutoff frequencies for
both high and low).

MATH MATH HATH
Hode
Average Average
OFF pN
Filter [ Filter Filter
Setup Filter Filter
Filter Select TCTT  FILTZ Filter Select TCTT  FILTZ Filter Select [FICTT FILTZ |
@ FFT Points Filter Type [ Sharp | K Filter Type Gauss Filter Tupe Sharp
1k Constant Constant
FFT Window Filter Band Band-Pass Filter Band Lou-Pass Filter Band Band-Pass
Havming
Cutoffl I 10.0% | [ CutOff1 I 10.0% | [ CutoFFl e
-) (500Hz) Phase Shift | mmp Phase Shift
CutOff2 10.0%
CutDffz 10.62
[© Start Point (500Hz) [l
-5.D00d iv Threshold Threshold
(5 End Point
5.000d iv .
Filter Band: When set
Exec Exec Exec
| | to Band-Pass, set both
CutOff1 and CutOff2.
Next Hext Next.
1,2 272 272
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10.5 User-Defined Computation (Optional)

Constant

Ke: [ 1.0000E+00 |
K3: [ 1.0000E+00 |
K4: [ 1.6000E+00 |
Ks: [ 1.8000E+00 |
K6: [ 1.0000E+00 |
K¥7: [ 1.6000E+00 |

Ki: 1.06060E+00

Setting the Number of Points for FFT and the Time Window

If you specified FFT in the equation, set the following items.
27.

Setting the Constants (K1 to K8)

28. Press the Next 1/2 soft key.
29. Press the Constant soft key. The constant setup menu appears.
30. Use the jog shuttle and SELECT to set the constants K1 to K8.

Setting Average and Peak Computation

31. Press the Average soft key. The average setup dialog box appears.
32.
Exp, Cycle, and Peak. If you select Peak, the operation ends here.

e When Linear or Exp Is Selected
33.
34.

Average Weight (attenuation).

e When Cycle Is Selected

Use the jog shuttle and SELECT to select Average Mode from OFF,

Set FFT Points and FFT Window according to steps 19 to 22 in section 10.3.

Linear,

Use the jog shuttle and SELECT to set Average Domain to Time or Freq.
Use the jog shuttle and SELECT to set Linear Count (average count) or

K8: [ 1.6000E+00 |

Next
2s2

Next
2,2

35. Use the jog shuttle and SELECT to set Cycle Count (the number of data points
per cycle).
MATH HATH Average Average
Average
Average Average Average Mode @+Setect ] Average Mode Exp
Average Mode OFF
. . 33 average Domain [[fine  Freq
Filter Filter Linear fverage Weight [ 16 |
Exp
“ Constant Constant Cycle [
i Peak
I Phase Shift # Phase Shift »
[
Threshold Threshold G Average
Average Mode Linear Average Mode Cuycle
| Exec Exec Average Domain [Tine Freq
Linear Count 16 Cycle Count Kz

IM 701210-06E
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10.5 User-Defined Computation (Optional)

Setting the Phase Offset of Shift Computation

If you specified SHIFT in the equation, set the amount of phase shift.
36.

37.

Press the Phase shift soft key.

The phase shift setup dialog box appears.

Use the jog shuttle and SELECT to set the time or data points for shifting the
phase of each waveform. If the time base is set to internal clock (Int), set the
time for shifting the phase. If the time base is set to external clock (Ext), set the

number of data points for shifting the phase.

Executing the Computation

38.

Press the Exec soft key.

1nsdiv

ingirance
2T T

S. 000ms

5.000ns

CHL  50.0Usdiy L= Nornal
P
q
En% %2333\/ £C MainpLOk 2>
B Seme HATH
Wit 85 080eroneu
Average
. . ]
: If the time base is setto _| [ ritter
internal clock
: Phase Shift Constant
CH1 0.600ns Mathl
cH2 [ 6.000ns | Mathz
CH3 [ 0.000ns | Math3 Phase Shift
i CHd ©.000ns | Hathd
e, CHS 0.000ns | Maths
CH1E CH6 6.660ns Math6
CH? 0.600ns Math? Threshold
cH8 [ 6.600ns |
CHY [ 6.660ms | DSPL
CH16 [ 6.¢00ms | DSP2
CH11 6.660ns DSP3 Exec
Bl CH1Z 0.660ns DSP4
CH13 0.600ns DSPS
CH14 [ 6.600ms | LSP6 9.600ns
CH15 ©.000ns I Next
0.0 CH16 [ 0.600ns | 22
Sy

Stopped ] Wave Window
Autolevel

2002/12/24 18:39:44

If the time base is set to external clock, the
setup menu used to set the number of data
points for shifting the phase appears.

DSP1 to DSP6 are optional.
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10.5 User-Defined Computation (Optional)

Explanation

The following operators can be combined to make computations.

Available Operators

Operator  Setting Example Description
+-5/ C1+C2 Displays the four arithmetical operations of the two
specified waveform.
SHIFT SHIFT(C1) Displays the specified waveform with the phase shifted.
ABS ABS(M1) Displays the absolute value of the specified waveform.
SQRT SQRT(C?2) Displays the square root of the specified waveform.
LOG LOG(C1) Displays the logarithm of the specified waveform.
EXP EXP(C1) Display the exponent of the specified waveform.
NEG NEG(C1) Displays the specified waveform inverted around 0.
SIN SIN(T) Displays the sine of the specified waveform.
cos COS(C1) Displays the cosine of the specified waveform.
TAN TAN(C1) Displays the tangent of the specified waveform.
ATAN ATAN(C1,C2) Displays the arc tangent of the two specified waveforms (a
value within ).
PH PH(C1,C2) Displays the phase difference between the two specified
waveforms.
DIF DIF(C1) Displays the derivative of the specified waveform.
DDIF DDIF(C1) Displays the 2nd order derivative of the specified waveform.
INTG INTG(C1) Displays the integral of the specified waveform.
IINTEG IINTEG(C1) Displays the double integral of the specified waveform.
BIN BIN(C1) Displays the binary computation of the waveform.
P2 P2(C1) Displays the square of the specified waveform.
P3 P3(C1) Displays the cube of the specified waveform.
F1 F1(C1,C2) Displays the \/c1? + c2?| of the specified waveform.
F2 F2(C1,C2) Displays the ,/c1?_ c27 of the specified waveform.
FvV FV(C1) Displays the inverse of the PWHH of the pulse width.
PWHH PWHH(M1) Displays the pulse width computation from the rising edge
to the next rising edge.
PWHL PWHL(C2) Displays the pulse width computation from the rising edge
to the next falling edge.
PWLH PWLH(C1) Displays the pulse width computation from the falling edge
to the next rising edge.
PWLL PWLL(C1) Displays the pulse width computation from the falling edge
to the next falling edge.
PWXX PWXX(C2) Displays the pulse width computation from the rising or
falling edge to the next rising or falling edge.
DUTYH DUTYH(C1) Positive (high) duty cycle within each cycle of the specified
waveform
DUTHL DUTYL(C1) Negative (low) duty cycle within each cycle of the specified
waveform
FILT1 FILT1(C1) Displays the specified filter after applying a filter.
FILT2 FILT2(C1) Displays the specified filter after applying a filter.
HLBT HLBT(C1) Displays the Hilbert’s transform of the specified waveform.
MEAN MEAN(C1) Displays the moving average of the 10th order of the
specified waveform.
LS- LS-MAG(C1) Displays the amplitude of the specified waveform’s linear
spectrum.
LS-LOGMAG(C1) Displays the logarithmic amplitude of the specified
waveform’s linear spectrum.
LS-PHASE(C1) Displays the phase of the specified waveform’s linear
spectrum.
LS-REAL(C1) Displays the real part of the specified waveform’s linear
spectrum.
LS-IMAG(C1) Displays the imaginary part of the specified waveform’s
linear spectrum.
PS- PS-MAG(C1) Displays the amplitude of the specified waveform’s power

PS-LOGMAG(C1)

spectrum.
Displays the logarithmic amplitude of the specified
waveform’s power spectrum.
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10.5 User-Defined Computation (Optional)

Operator  Setting Example Description

PSD- PSD-MAG(C1) Displays the amplitude of the specified waveform’s power
spectrum density.
PSD-LOGMAG(C1) Displays the logarithmic amplitude of the specified
waveform’s power spectrum density.

CS- CS-MAG(C1,C2) Displays the amplitude of the two specified waveforms’
cross spectrum.
CS-LOGMAG(C1,C2) Displays the logarithmic amplitude of the two specified
waveforms’ cross spectrum.
CS-PHASE(C1,C2) Displays the phase of the two specified waveforms’ cross

spectrum.

CS-REAL(C1,C2) Displays the real part of the two specified waveforms’ cross
spectrum.

CS-IMAG(C1,C2) Displays the imaginary part of the two specified waveforms’

cross spectrum.

TF- TF-MAG(C1,C2) Displays the amplitude of the two specified waveforms’
transfer function.
TF-LOGMAG(C1,C2) Displays the logarithmic amplitude of the two specified
waveforms’ transfer function.
TF-PHASE(C1,C2) Displays the phase of the two specified waveforms’ transfer

function.

TF-REAL(C1,C2) Displays the real part of the two specified waveforms’
transfer function.

TF-IMAG(C1,C2) Displays the imaginary part of the two specified waveforms’

transfer function.

CH- CH-MAG(C1,C2) Displays the amplitude of the two specified waveforms’
coherence function

Waveforms and Variables to Be Computed

CH waveforms (C1 to C16), DSP channel waveform (DSP1 to DSP, optional), Math
waveform (M1 to M7), variable T (the total number of data points in the time direction is
defined to be T. It is displayed as a rising line on the screen.)

Combinations of Computing Equations That Are Not Allowed

» An equation of a large number cannot be placed in an equation of a smaller number.
Example: Math5 = M6+M3
» Computation containing only constants (K1 to K8) are not allowed.
Example: Math5 = M1+K8
» Only two operators can be used in an equation for FILT1 and FILT2.
Example: FILT1(C1)+FILT1(C2)+FILT1(C3)
» Only one operator can be used in a FFT equation.
Example: PS-MAG(C1+C2)
» Other computations cannot be performed on the result of the FFT.
Example: PS-MAG(C1)+C2
» Other computations cannot be performed on the pulse width computation.
Example: PWHH(C1)+C2
» Only one operator can be used in an equation when making a Shift width
computation, pulse width computation, or binary computation.
Example: SHIFT(C1+C2), BIN(C1-C2), PWHH(C1*C1)
» The following computations cannot be performed on DSP channels.
BIN, PWHH, PWHL, PWLH, PWLL, and PWXX
If you wish to perform an FFT, SHIFT, pulse width computation, or binary computation on
the computed result such as C1+C2, enter the equations as in M1=C1+C2, M2=PS—-
MAG(M1).
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10.5 User-Defined Computation (Optional)

Measurement Range: Start Point/End Point

Computation is performed on up to 800 kW of data when there is one equation, up to
400 kW when there are two equations, up to 200 kW when there is three or four
equations, and up to 100 kW when there are five to eight equations.

By default, the measurement range is £5 divisions of the display frame on the time axis.
You can limit this range.

The concept of the computation range is analogous to the concept of the selectable
range of cursor display position in cursor measurement.

For details, see section 11.5, “Selectable Range of Cursor Position.”

Setting the Digital Filter

The following three types of filters are available.

Type Bandwidth

Gaussian LowPass

Sharp LowPass/BandPass/HighPass
IIR (Butterworth) LowPass/BandPass/HighPass

Selectable range of cutoff frequencies: 2.0% to 30.0% of the sample rate (in 0.2% steps)

Setting Average and Peak Computation

Averaging and peak computation can be performed on the computed data. Four types of
operations are available: linear, exponential, cycle, and peak.
For linear averaging, set the average count (acquisition count, 2 to 128, in 2" steps). For
exponential averaging, set the attenuation constant (2 to 256, in 2" steps).
Make sure to specify which waveform, time axis waveform or frequency waveform, to
take the average. Specifying a wrong waveform will give a meaningless result.
For cycle averaging, set the number of data points of one cycle (Cycle Count) in the
range, 10 to 1800. This number is applied to the data from the start to the end of the
computed data, but the remaining data that cannot be divided by the Cycle Count are
ignored. Cycle average cannot be performed on an FFT waveform.
For peak computation, the maximum value at each point of the computed data is
determined and the waveform is displayed. For each computation, the new computed
value is compared with the past value and the larger value is kept.
e Example of Cycle Averaging

When the record length is 10 k, the Cycle Count is 720, the start point of computation

is =5.000 divisions, and the end point is +5.000 divisions

10k/720 = 13.88 13 cycles will be averaged.

13x720 = 9360 Data between the start point to the 9360™ point will be cycle

averaged.

¢ Notes When Computing Average and Peak Computation

* Normally auto scaling is defined for the 1st computed waveform. If you wish to
obtain a computed waveform whose amplitude varies significantly after averaging
(e.g. Coherent function ), use manual scaling.

 If averaging is performed, the computation is not performed again after the
measurement is stopped. However, if the number of data points for the cycle
average is changed, computation is performed again.

 If the averaged waveform is measured using auto scaling and you change to
manual scaling after the measurement is stopped, the new setting is not applied.
The new setting is applied from the next measurement.

» Averaging cannot be performed on pulse width computation.

+ If the computation condition is changed while averaging is in progress, the
computed data is cleared at that point, and averaging starts over.
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10.5 User-Defined Computation (Optional)

Setting Constants
The selectable range is from —9.9999E+30 to 9.9999E+30.

Setting the Threshold Level of Binary Computation

With binary computation, the specified waveform (CH1 to CH16, Math1 to Math7) is
converted to a digital waveform of 0 and 1 with respect to the threshold level (Upper,
Lower).

Upper threshold level
Lower threshold level

The selectable range for the threshold level varies depending on the specified waveform

as shown below.

CH waveforms: 10 divisions within the display screen (resolution is (V/div setting)/100
when observing voltage and 0.1°C when observing temperature).

Math1 waveform: 10 divisions within the screen (resolution is 0.01 division).

Setting the FFT: FFT Points/FFT Window

For a description of the FFT, refer to points, FFT frequency band, and window in Section
10.3, “Performing Power Spectrum Computation (FFT).”
For details on digital filters and the FFT, refer to Appendix 5.

Phase Shift

The phase of a specified waveform is shifted. The amount of shift is specified in the
phase shift setup menu.
The selectable range is Time/div*5 (the resolution is 1/(sample rate)).

Linear Scaling

When performing computation on a channel that has linear scaling set, the computation
is performed on the scaled value.

Notes When Performing Computation

Computation is not performed again when you change Start Point or End Point while
computation is stopped. Be sure to press the Exec soft key to perform the computation
again. Otherwise, the waveform will not be displayed correctly when the screen is
redrawn.

Note

While computation is in execution, g2} is displayed at the upper left corner of the screen.
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Chapter 11

11.1 Displaying History Waveforms

Waveform Analysis/Search

<For a description of this function, refer to page 2-53.>
Procedure

Recalling Data from the History Memory

1. Press HISTORY.

2. Press the Select Record soft key.

3. Turn the jog shuttle to set the record No. you wish to recall. Set the record No.
in the range of Start Record to End Record.

4.  Press the Display Mode soft key to select One.

Data Accumulation Display

5. Press the Start Record/End Record soft key to set the jog shuttle control to

[ cu8 )
FE vl @, Start Record.
-CH9 -c~10 -cu11 cHl2 )
T b B gl 6.  Turn the jog shuttle to set the first record No. to be accumulated.

Cots [ ovta | ot [ 16 )
B

5
[
m
B
5|
~

. Likewise, set the last record No. (End Record) to be accumulated.

8.  Press the Display Mode soft key to select All.

The data of record numbers specified in steps 5 to 7 are displayed accumulated.
To abort the accumulated display, press the Display Mode soft key to select
One.
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11.1 Displaying History Waveforms

Average Display of Data

9.

10.
11.
12.

Press the Start Record/End Record soft key to set the jog shuttle control to
Start Record.

Turn the jog shuttle to set the first record No. to be averaged.

Likewise, set the last record No. (End Record) to be averaged.

Press the Display Mode soft key to select Ave.

The data of record numbers specified in steps 5 to 7 are displayed averaged.
To abort the average display, press the Display Mode soft key to select One.

Displaying a List of Time Stamps

13.

14.

Press the Show Map soft key. A list of acquired data numbers and the time at

acquisition end are displayed.
Turn the jog shuttle to select the data you wish to display and press SELECT.

Clearing the History Memory

15.

Note

Press the History Clear soft key. All the waveforms in the acquisition memory
are cleared.

Waveform acquisition cannot be started when the HISTORY menu is displayed.

HISTORY

HISTORY
@select Record|

fl

Display Hode
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HISTORY
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]
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Ave
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# 0000 14:22:33.00
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Display Hode

One
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0
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-18 ol
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[ Show Map

OFF
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Parameter Search Exec
M

OFF pN

[
Search Setup
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11.1 Displaying History Waveforms

Explanation

The acquisition memory retains waveform data of the last specified number of triggers.
If a trigger is activated beyond the number of triggers that can be held, the oldest
waveform data is cleared.

Selected Record No.

The selectable range is 0 to —(the number of retained waveforms — 1). The default value
is 0. The newest (current) waveform is 0, the waveform previous to that is —1, and so on.
The number of triggers that can be held varies depending on the selected record length.
For details, see appendix 2.

If the trigger count is 1, only the displayed waveform is held in the acquisition memory;
waveform data in the past are not held.

Display Mode
¢ Display Only the Selected Waveform: One

Select the waveform to be displayed using Select Record in the range specified by
Start Record and End Record.

e Display All Waveforms in the Selected Range: All
The waveform data specified by Start Record and End Record are displayed
accumulated. The waveform data selected by Select Record is displayed brightly.

e Average Display: Ave
The waveform data specified by Start Record and End Record are displayed
averaged.

Show Map (A List of Time Stamps)

You can list the number of the waveform data stored in the acquisition memory and the
time at acquisition end. One screen displays 75 data points of information. You can
scroll through the data by using the jog shuttle.

Clearing the History Memory

» Clears all the waveforms in the acquisition memory.
* Cleared waveforms cannot be recovered.

Notes When Setting the History Memory Function

* You cannot use the history memory function when the dual capture function is used or
when realtime recording is in progress.
* You cannot use the history memory function, if the acquisition mode is Average.
» If you abort the waveform acquisition, the triggered waveform is displayed as a valid
waveform.
» 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.
For details on the waveform acquisition conditions, see section 7.1, “Starting/Stopping
Waveform Acquisition.”
» Average display is not possible on the following waveforms.
» Waveforms when the record length is greater than equal to 1 MW on the standard
model, 2.5 MW on the M1 option model, 5 MW on the M2 option model, or 10 MW
on the M3 option model.
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11.1 Displaying History Waveforms

Notes When Recalling Data Using the History Memory Function

.

You cannot use the history memory function while waveform acquisition is in
progress.

You cannot restart the waveform acquisition when the history memory menu is
displayed.

Settings are restricted by the following condition: End Record < Select Record < Start
Record.

If you load a waveform record from the external storage medium, the loaded
waveform becomes Record 0. In the case of multiple records (sequential store), the
records will be loaded sequentially, with the newest record as 0.

Computation and automated measurement of waveform parameters are performed on
the record No. specified by Select Record. Analysis of old data is possible as long as
the history memory content remains unchanged after acquisition is restarted.
However, for average display, computation is not performed again when you specify a
different record.

The time displayed in Show Map is the waveform trigger time. The information varies
depending on the trigger mode as follows:

Trigger Mode Condition Time Displayed in Show Map
Auto/Auto Level Roll mode Stop time
Single Roll mode, trigger not activated Stop time
Log Start time

When displaying all waveforms, if the selected number of records is large, it may take
an extended period for the display to complete. In this case is indicated at the
upper left corner of the screen. To abort the operation, set Display Mode to One.
Turning OFF the power clears the contents of the history memory. However, if the
acquisition memory backup is enabled, the contents of the history memory are backed
up.

For details on the acquisition memory backup function, see section 7.10.
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11.2 Searching History Memory Data Using Zones
(History Search Function)

Procedure

Dsp1 B 0Pz ] _DsPs B4 DsP4

Cos Lo
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o o

(ono ] onto ]

ToGC A B LGC &
=

<For a description of this function, refer to page 2-53.>

1. Press HISTORY.

2. Press the Search Mode soft key. The search mode menu appears.
3.  Press the Zone soft key.

Setting the Search Zone

4.  Press the Search Setup soft key. The search setup menu appears.
5.  Press the Select Zone soft key. The search condition selection menu appears.
6. Press any of the Zone1 to Zone4 soft keys to select the search condition.

Setting the Search Condition

7.  Press the Condition soft key to select OFF, IN, or OUT.
If you select IN or OUT, a search window appears in the area where the Source
channel is displayed.

Setting the Source Channel

8.  Press the Source soft key. The source channel selection menu appears.
9.  Press the soft key corresponding to the desired channel to select the source

channel.
ATSTORY HISTORY __HISTORY | S | [Search Setup ]|
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ol ol ol J EAL Zonel
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11.2 Searching History Memory Data Using Zones (History Search Function)

Setting the Search Window

10.
11.

12.
13.

14.

15.

Press the Upper/Lower soft key to set the jog shuttle control to Upper.

Turn the jog shuttle to set the top of the search range. Pressing RESET resets
the value to default.
Press the Upper/Lower soft key to set the jog shuttle control to Lower.

Turn the jog shuttle to set the bottom ofd4he search range. Pressing RESET
resets the value to default.
By controlling both Upper and Lower using the jog shuttle, you can move the

search window up and down without changing the vertical width.

Likewise, use the Left/Right soft key to set the horizontal range of the search

window.

Repeat steps 5 to 13 to set Zone1 to Zone4.

Setting the Search Logic

Executing the Search
17.

16.

Press the Logic soft key to select AND or OR.

Pressing the Search Exec soft key to execute the search.

While search is in execution, [23 is displayed at the upper left corner of the

screen.

Displaying the Waveform That Are Found

Press the ESC to return to the HISTORY menu.
Press the Show Map soft key. A list of acquired data numbers and the time at

18.
19.

20.

acquisition end are displayed.

Turn the jog shuttle to select the data you wish to display and press SELECT.

Resetting the Search Results

Turn OFF the Search Mode in the HISTORY menu or turn OFF Zone1 to Zone4
and execute the search to reset the search results.
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#-0013 13:35:03.75
#-0014 13:35:03.59
#-0017 13:35:03.12
#-0018 13:35:02.97
#-00Z1 13:35:02.51
#-0022 13:35:02.36
#-0025 13:35:01.89
#-0028 13:35:01.42
#-0029 13:35:01.27
#-0032 13:35:00.81
#-0033 13:35:00.66
#-0036 13:35:00.18
#-0037 13:35:00.02
#-0040 13:34:59.56
#-0041 13:34:99.41
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11.2 Searching History Memory Data Using Zones (History Search Function)

Explanation
You can search for a waveform that matches the specified conditions from the past
waveforms in the acquisition memory and display it.
Select Zone

Four types of search zones can be registered in Zone1 to Zone4. You can set the
channel that is to be searched, the search condition, and the search range for each
search zone.

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: Does not search for waveforms.

Source

Search is carried out on the channel that is specified as the Source. The channels that
can be specified are CH1 to CH16 and DSP1 to DSP6 (optional). Waveforms of other
channels are also displayed.

Vertical Range of Search Window: Upper/Lower

The selectable range is £5 divisions. The resolution is 0.01 divisions.
Upper must always be greater than or equal to Lower.

Horizontal Range of Search Window: Left/Right

The selectable range is +5 divisions. The resolution is (10 division/display record
length).
Right must always be greater than or equal to Left.

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 Range of History Memory Data

The search range is between the Start Rec and the End Rec.

Search Order

The search is carried out from the newest waveform to the oldest waveform.

Show Map (A List of Time Stamps)

Only the waveforms that are found are listed in Show Map. If the Search Mode is turned
OFF, all waveforms are displayed.
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11.3 Searching History Memory Data Using
Parameters (History Search Function)

Procedure

o o
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-0 o~ DELAY

MANUAL TRIG ATV

<For a description of this function, refer to page 2-53.>

1. Press HISTORY.

2.
3.

Press the Search Mode soft key. The search mode menu appears.
Press the Parameter soft key.

Setting the Search Zone

4.  Press the Search Setup soft key. The search setup menu appears.
5.  Press the Select Param soft key. The search condition selection menu

appears.

6. Press any of the Param1 to Param4 soft keys to select the search condition.

Setting the Search Condition
7.  Press the Condition soft key to select OFF, IN, or OUT.

Setting the Source Channel

8.  Press the Item Seup soft key. The parameter selection menu appears.

9.  Use the jog shuttle and SELECT to select the trace channel.

10. Use the jog shuttle and SELECT to select the parameter.
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11.3 Searching History Memory Data Using Prameters (History Search Function)

Setting the Condition Range

11.
12.

13.
14.

15.

Press the Upper/Lower soft key to set the jog shuttle control to Upper.

Turn the jog shuttle to set the top of the search range. Pressing RESET resets

the value to default.

Press the Upper/Lower soft key to set the jog shuttle control to Lower.

Turn the jog shuttle to set the bottom of the search range. Pressing RESET
resets the value to default.

Repeat steps 4 to 14 to set Param1 to Param4.

Setting the Search Logic

16.

Press the Logic soft key to select AND or OR.

Setting the Parameter Measuring Range

17.

18.

19.

20.

Press the Time Range1/Time Range2 soft key to set the jog shuttle control to
Time Range1.

Turn the jog shuttle to set the left edge of the measuring range. Pressing
RESET resets the value to default.

Press the Time Range1/Time Range2 soft key to set the jog shuttle control to
Time Range2.

Turn the jog shuttle to set the right edge of the measuring range. Pressing
RESET resets the value to default.

Executing the Search

21.

Pressing the Search Exec soft key to execute the search.
While search is in execution, 25 is displayed at the upper left corner of the
screen.

Displaying the Waveform That Are Found

22.
23.

24.

Press the ESC to return to the HISTORY menu.

Press the Show Map soft key. A list of acquired data numbers and the time at
acquisition end are displayed.

Turn the jog shuttle to select the data you wish to display and press SELECT.

Resetting the Search Results

25.

Search Setup
Select 2one

2onel

Condition

I Search Exec

Turn OFF the Search Mode in the HISTORY menu or turn OFF Param1 to
Param4 and execute the search to reset the search results.
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11.3 Searching History Memory Data Using Prameters (History Search Function)

Explanation

You can search for a waveform that matches the specified conditions from the past
waveforms in the acquisition memory and display it.

Select Param

Four types of search condition can be registered in Parameter1 to Parameter4. You can
set the channel that is to be searched, the searc