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Manuals

The following manuals, including this one, are provided as manuals for this instrument. Please read

all manuals.

Manual Title

Manual No.

Description

DLM5034, DLM5038, DLM5054, DLM5058
Mixed Signal Oscilloscope
Features Guide

IM DLM5058-01EN The included CD contains PDF data.

This manual explains all the instrument’s
features other than the communication
interface features.

DLM5034, DLM5038, DLM5054, DLM5058
Mixed Signal Oscilloscope
User’s Manual

IM DLM5058-02EN This document. The included CD contains

PDF data. The manual explains how to
operate this instrument.

DLM5034, DLM5038, DLM5054, DLM5058
Mixed Signal Oscilloscope
Getting Started Guide

IM DLM5058-03EN Provided as a printed manual.

This guide explains the handling
precautions, common operations,
troubleshooting measures, and
specifications of this instrument.

DLM5034, DLM5038, DLM5054, DLM5058
Mixed Signal Oscilloscope
Operation Guide

IM DLM5058-04EN Provided as a printed manual. Explains

the basic operations of this instrument.
Operations are described in steps from
“Preparation” to “Displaying Waveforms,”
“Measuring Waveforms,” and “Saving
Screen Captures.”

DLM5034, DLM5038, DLM5054, DLM5058
Mixed Signal Oscilloscope
Communication Interface User’s Manual

IM DLM5058-17EN The included CD contains PDF data.

Explains the functions of the this
instrument’'s communication interface,
how to configure it, and the commands
used to control this instrument from a PC
through the interface.

DLM5034, DLM5038, DLM5054, DLM5058
Mixed Signal Oscilloscope

IM DLM5058-92Z1 Document for China

The “EN”, “E”, and “Z1” in the manual numbers are the language codes.

Manuals in the CD

The included CD (manual CD) contains the following English and Japanese manuals.

File Name

Manual No.

Description

Features Guide & Users Manual.pdf

IM DLM5058-01EN
IM DLM5058-02EN

Features Guide and User’s Manual

Communication Interface.pdf

IM DLM5058-17EN

Communication Interface User’s Manual

To view the PDF data, you need Adobe Acrobat Reader or a software application that can

open PDF data.

Online Help

The content similar to the Features Guide, IM DLM5058-01EN, is included in this instrument
as a help file (some the content may be omitted). For instructions on how to use the help, see
section 3.10 in the Getting Started Guide, IM DLM5058-03EN.
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DLM Models and Conventions Used in This Manual

Models Explained

This manual explains the 8-channel model of this instrument. Channel settings vary depending on
the model.

Prefixes k and K

Prefixes k and K used before units are distinguished as follows:
k: Denotes 1000. Example: 100 kS/s (sample rate)
K: Denotes 1024. Example: 720 KB (file size)

Displayed Characters

Bold characters in procedural explanations are used to indicate panel keys and soft keys that are
used in the procedure and menu items that appear on the screen.

Notes and Cautions

The notes and cautions in this manual are categorized using the following symbols.
Improper handling or use can lead to injury to the user or damage to the

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

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

CAUTION Calls attention 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.

French

PSSR SISl  Attire I’attention sur des gestes ou des conditions susceptibles de

provoquer des blessures graves (voire mortelles), et sur les précautions
de sécurité pouvant prévenir de tels accidents.

ATTENTION Attire I'attention sur des gestes ou des conditions susceptibles de

- provoquer des blessures légéres ou d’endommager l'instrument ou les
données de I'utilisateur, et sur les précautions de sécurité susceptibles de
prévenir de tels accidents.

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

IM DLM5058-02EN iii



Contents

Y =T 1N = ST PTRP OO i
DLM Models and Conventions Used in This Manual...........ccccccuuiiiiiiiiieiieieeeeeeeeee e iii

Chapter 1 Vertical and Horizontal Control

A 1.1 Configuring Channels (Analog SigNal) .........coouiieiiiiieiie e 1-1
1.2 Copying Channel Information (Analog Signals) ..........ccoeiiiiiiiiiii e 1-6
1.3 Setting the Logic (LOGIC SigNal) .....ccooiiiiiiiiiie e 1-7
1.4 Setting the Vertical Axis (Analog and Logic Signals).........cccccevveieiiiiiiiiieenieeeeeec 1-14
1.5 AILON/AIT OFF .ttt ettt e et e et e et eenae e e nbeesneeenaee e 1-17
1.6 Setting the Horizontal Scale (Time Scale)..........ccoooviiiiiiieiiiiiiiee e 1-18

Chapter 2 Triggering

21 Setting the Trigger Mode and Trigger Hold-off TiMe .........ccccoiiiiiiiiiiee e 2-1
2.2 Setting the Trigger Position and Trigger Delay..........ccccveiiiieeiiiieeee e 2-3
Edge Trigger

2.3 Triggering 0N an EAge TrgOer . ... .u it e e 2-5
Enhanced Trigger

2.4 Triggering on the OR of Multiple EAge Trggers ........couuriiiriiieeiieeeeeee e see e 2-8
25 Triggering on Multiple Input Patterns ... 2-10
2.6 Triggering on a Pulse Width TrHQQer........ccoiiiiiiiiiiiie e 2-15
2.7 Triggering on Rise Times and Fall TIMES .......ccccoiiiiiiiiiii e 2-18
2.8 Triggering on RUNt SIgNalS..........ooiiiiiiiiii e 2-21
2.9 Triggering on @ TIMEOUL PeriOd ..........cooiiiiiiie et 2-24
210 Triggering 0N @ WINAOW THGOEN .....ueiie ittt e e 2-27
2.1 Triggering on the OR of Multiple WIindow TrHQQers.........c.couiviiiiieeaiiie e eeee e 2-30
212 Triggering on EAge INtervals ... 2-32
213 Triggering on FlexRay Bus Signals (Option).........coceeeiiiiiiiiiiiiieeiec e 2-35
214 Triggering on CAN Bus Signals (Option)........ccccviiiiiiiiiiiiiiiiieeeeee e 2-40
215 Triggering on CAN FD Bus Signals (Option).........cocueeeiiiiiiiiiieiieeeeiiee e 2-46
2.16 Triggering on LIN Bus Signals (Option)..........coccuiiieiiiiiiiiiie e 2-53
217 Triggering on CXPI Bus Signals (Option)........cccueieiiieeiiiie e e e 2-58
2.18 Triggering on SENT Signals (OPption).......cccueeiiiiieiiee e 2-66
219 Triggering on PSI5 Airbag Signals (Option) .........eeeiioiiiiii e 2-76
2.20 Triggering on UART Signals (OPtion).......cccuvieiiieiiiiiieeieee e 2-83
2.21 Triggering on 12C Bus Signals (OPtioN) ........c.ovoeeieeeeeeeeeeeeeeeee e 2-89
2.22 Triggering on SPI Bus Signals (OPtion) ........cooiiiiiiieiiie et 2-97
2.23 Triggering On User-Defined Serial Bus Signals.............cccooiiiiiiiiin e 2-103
2.24 Triggering 0N @ TV THGGEN ...eoiuiieieiiie et 2-108
B Trigger

2.25 Triggering on Combination Triggers (B TRIG)......ccooiiiiiiiiii e 2-112
Forced Trigger

2.26 Forcing the Instrument to Trigger (FORCE TRIG) .....cooiiiiiiiiiieeee e 2-117
Action, GO/NO-GO

2.27 Setting the Action-On-Trigger FUNCHON ..o 2-118
2.28 Performing GO/NO-GO Determination ...........cccooveeiiiiiiiiic e 2-120

IM DLM5058-02EN



Contents

Chapter 3 Waveform Acquisition

3.1 Setting Conditions for Waveform Acquisition ............coccvioiiiiiiiei e 3-1
3.2 ACqUINING WaVEfOrMS ...t 3-4

Chapter 4 Display

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

4.1 Setting Display ConditioNS ...........ooiiiiiiiie e 4-1
4.2 Using the Accumulate Feature ............oooiiiiiiiiiiii e 4-7
4.3 Using the Snapshot and Clear Trace Features...........ccocvviiiieiiiiieiiiiec e 4-9
4.4 Adjusting the Backlight...........ccooiiiiiiiiiii e 4-10
4.5 Displaying the Operation Screen Transparently...........cccccveercieeniieeiiee e 4-11

Displaying XY Waveforms
51 Displaying XY WavefOorms.......ccc.eii it e e sneee e 5-1
5.2 Performing Cursor Measurements and Area Calculations..............cccooooiiiiiniiieeenes 5-3

Computed and Reference Waveforms

6.1 Setting the Computation MOde.........coueiiiiiii e 6-1
6.2 Performing Addition, Subtraction, and Multiplication................cccociiiiiii 6-2
6.3 Performing Filter FUNCHONS .........oiiiiiii e 6-3
6.4 Performing INtegration...........cooiiiiii e 6-5
6.5 Performing Count ComMPUAtIONS.........coiiiiiiiie e 6-6
6.6 Setting Labels, Units, @and SCaliNg ........ooiruiiiiiieeiiee e 6-9
6.7 Loading Reference Waveforms

6.8 Performing User-Defined Computations (Optional) ...........ccoccviiiiiiiiiiiiiiiiiec e 6-12
FFT

71 Displaying FFT WavefOorms .........oiiiiiiiiiiie ettt 7-1
7.2 Measuring FFT WavefOorms ... 7-5

Cursor Measurement

8.1 Measuring With AT CUISOIS .......oiiiiiiiiiee e ettt e e e e e e e e e e e st e e e e s esaneeeaeeaes 8-1
8.2 Measuring With AV CUISOTS ........cuiieiiiee ettt e et e e nte e e s e e nneeeas 8-4
8.3 Measuring With AT @nd AV CUISOTS ......cocuueeeiiiieeiee e eeeeeeeeeeeeeseee e steeeenneeeesneeeenneeees 8-6
8.4 Measuring with Marker Cursors (Marker)..........oooueiiio i 8-9
8.5 Measuring with Angle Cursors (DEGree) .......c.uuiiiiiiiiiiiiiieecie e 8-11

Automated Measurement of Waveform Parameters

9.1 Automatically Measuring Waveform Parameters ...........ccccooiiiiiiiiicec 9-1
9.2 Processing Statistics on Automatically Measured Values............c.ccocvviiiiiiiiiieiiiieenne 9-6
9.3 Measuring Enhanced Parameters........ ... 9-12

Zooming In on or Out of Waveforms
10.1 Zooming In on or Out of Waveforms ..........cuoiiiiiiiie e 10-1
10.2 Zooming in on or out from Waveforms in the Vertical Direction .............ccccovoveiienns 10-4

Searching Waveforms

111 Basic Waveform Search Operation..............eeeeieiiiiieieieee e 11-1
11.2 Searching fOr EAQES. .....couiiiiiii e 11-6
11.3 Searching with Multiple Input Patterns............ccccoiiiiiii e 11-9
11.4 Searching for Pulse Width..........oooiiiiii e 11-13
11.5 Searching for TIMEoUt PerOAS .........cccuviiieiiiiiie et 11-17

IM DLM5058-02EN



Contents

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Chapter 16
A

Chapter 17

Analyzing and Searching Serial Bus Signals

121 Analyzing and Searching FlexRay Bus Signals (Option) .........ccccceeviiiiiiiiiieeeieees 12-1
12.2 Analyzing and Searching CAN Bus Signals (Option)..........ccoociiiieiiiiiieie e 12-9
12.3 Analyzing and Searching CAN FD Bus Signals (Option) .........ccccceiviieiniiicniieccnnen. 12-19
12.4 Analyzing and Searching LIN Bus Signals (Option)..........ccccoviiiiiiiiieiniiiciee e 12-29
12.5 Analyzing and Searching CXPI Bus Signals (Option) ..........cccccviveiiiiiiiieeeiiiiieee e 12-36
12.6 Analyzing and Searching SENT Signals (Option) ..........cooeiiiiiiiiiiiiiiiiee e 12-45
12.7 Analyzing and Searching PSI5 Airbag Signals (Option).......ccccceeoeviiieeriee e 12-60
12.8 Analyzing and Searching UART Signals (Option).........ccceeriiieiieriiie e 12-73
12.9 Analyzing and Searching I°C Bus Signals (Option) ..........cccccveerveieveieeeeeeeeeeeinn 12-83
12.10  Analyzing and Searching SPI Bus Signals (Option)..........coccvviiiiiiiiieiniic e 12-95
12.11  Analyzing and Searching User-Defined Serial Bus Signals..........c.cccccovviiiieeennnen. 12-103
12.12  Displaying MUIIPIE LiStS......cueiiiiiiiiiieiiiee et 12-111

Waveform Histogram Display
13.1 Displaying Waveform Histograms ............cooiiriiiiieiiee e 13-1
13.2 Measuring Histogram Parameters ... 13-3

Power Supply Analysis (Power Analysis, Power Measurement,

Option)

14.1 Power SUpply ANAIYSIS TYPES .....uvviiiee ittt e e e e e e 14-1
14.2 ANalyZing SWItChING LOSS. ....ceiiuiiiiiiiieiiee et see et e e e e e e e nneeeeanaeeeens 14-2
14.3 Performing Safe Operating Area Analysis...........oooiiiiiiiiiiiiee e 14-7
14.4 Performing Harmonic ANalYSIS .........cuiiiiiiiiii e 14-11
14.5 Measuring the Joule INtegral............cueiiiiiiiiiii e 14-15
14.6 MEASUNING POWET ...ttt e bt 14-17

Displaying and Searching History Waveforms
15.1 Displaying Waveform History Waveforms ...........cc.ooieiiiiiiiii e 15-1
15.2 Searching History WaveformMS..........ooiiiii e 15-6

Printing and Saving Screen Captures

16.1 Loading Roll Paper Into the Built-In Printer (Option)..........cooooieiiiiiiiieeeee e 16-1
16.2 Printing on the Built-in Printer (Option) ... 16-4
16.3 Printing 0N @ USB PrINter.......oooiiiiiii e e 16-5
16.4 Printing on @ Network Printer ..o 16-6
16.5 Saving Screen Captures t0 Files...........ooiiiiiiiiii e 16-7
16.6 Printing and Saving Screen Capture Data to Multiple Output Destinations at the

T2 T4 T= 1T 4= SRR 16-10

Saving and Loading Data

171 Connecting USB Storage Devices to the USB Ports .........cccccveeviiiiiieeiee e 17-1
17.2 Saving Waveform Data .........oooiiiiie e 17-3
17.3 SaVING SETUP Data .....oeeiiiiiiiiie e 17-7
17.4 Saving Other Types Of Data........cc.eeiiiiiiiiiii e 17-8
17.5 Loading Waveform Data..........cooueiiiiiiieiiiee et 17-13
17.6 Loading Setup Datal .......ccoiiiiiiiie e 17-14
17.7 Loading Other Types Of Data ........ccoiiiiiiiiieiiee e 17-15
17.8 Performing File Operations ............ooiiiiiiiiieii et 17-18

vi

IM DLM5058-02EN



Contents

Chapter 18

Chapter 19

Chapter 20

Index

Ethernet Communication

18.1 Connecting the Instrument t0 @ NetWOrk...........cooiiiiiiieieeeee e 18-1
18.2 Configuring TCP/IP SEINGS ....eeiiiiiiiiiie et 18-3
18.3 Accessing the Instrument from @ PC (FTP Server) ... 18-4
18.4 Configuring Mail Transmission (SMTP Client) ........coccviiiiiiiiiieeee e 18-5
18.5 Connecting to a Network Drive (FTP Client) ..o 18-6
18.6 Configuring @ NetWOrk PriNter.........cuvviiiiiiiiiiie et 18-7
18.7 Using SNTP to Set the Date and TiMe........cccueiiiiiiiiiiie e 18-8

Performing Synchronized Operation (DLMsync, Option)

19.1 Starting and Stopping Synchronous Operation (DLMSYNC) ........ccoovviiiiireniieeeiieeeee 19-1
19.2 Correcting the Sampling Skew between Units ... 19-2
Other Operations
20.1 Changing the Menu, Message, and USB Keyboard Languages...........ccccccceevvveeeninenn. 201
20.2 Setting the Click Sound, Measured Value Font Size, and Number of Rows for

Displaying Measurement ValUES...........cc.eiiiiiiiiiiiiiieeeie e 20-2
20.3 Viewing Setup Information (OVEINVIEW) ..........cciiiuiiiiiiieiieie e 20-3
20.4 Using the DLM5000 as a USB Storage DevViCe..........c.ccoiiieeiiiiieiiieeiee e 20-4
20.5 Synchronizing the Clock Using IEEE 1588 .........ccccoiiiiiiiiee e 20-5

IM DLM5058-02EN

vii



Chapter 1 Vertical and Horizontal Control

1.1  Configuring Channels (Analog Signal)

This section explains the following settings for the vertical scale for analog signals:

CH menu

» Turning the waveform display on and off  Linear scaling
* Input coupling » Label display

* Probe « Bandwidth limit

» Turning waveform display inversion on and off » Offset

UTILITY menu
» Turning offset cancel on and off

» “Vertical Axis (Analog Signal)” in the Features Guide
CH Menu

7. Press any of the CH1 to CH8 keys. The channel key illuminates brightly, and the following
menu appears.
+ You can also tap the channel information display area (Egl) at the top of the screen to select the CH
menu.

* You can also tap MENU (@) in the upper left of the screen and select the CH menu from VERTICAL
on the top menu.

CH1

Display .
&~ Turns the waveform display on or off
OFF  [ON

Coupling A
5-Input coupling

Probe

- Probe
11

Invert

- Turns waveform display inversion on or off
OFF  ON

4 Linear Scale

a-Linear scaling
OFF

* Label

w Label
OFF

R o width limit
Full

Push % :0.00V
Offset _N Offset

Note
The available channel settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4

2. Ifyou press a channel key different from step 1, that channel becomes configurable.

IM DLM5058-02EN 11



1.1 Configuring Channels (Analog Signal)

Note

*  When the waveform display is on, the channel key and the channel information display area illuminate.
When the channel key and the channel information display area are turned off, if you press a key or tap
the display area, the waveform display is turned on. When the channel key and the channel information
display area are illuminated brightly, if you press a key or tap the display area, the waveform display is
turned off.

* On the ACQUIRE menu, if you set the record length (Record Length) to the maximum record length, the
waveforms of CH2, CH4, CH6, and CH8 cannot be acquired. For details on the ACQUIRE menu, see
section 3.1.

Input Coupling (Coupling)

A CAUTION

» The maximum input voltage for 1 MQ input is 300 Vrms or 400 Vpeak when the
frequency is 100 kHz or less. Applying a voltage greater than either of these limits
may damage the input section. If the frequency is above 100 kHz, damage may occur
even when the voltage is below this value.

* The maximum input voltage for 50 Q input is 5 Vrms or 10 Vpeak. Applying a voltage
greater than either of these limits may damage the input section.

« If the input coupling is AC, in accordance with the frequency response, the input
signal is attenuated more in lower frequencies. As such, even when a high voltage
signal is received, the over-range indicator (see “WARNING” provided later) may not
be displayed on the instrument’s screen. As necessary, switch the input coupling to
DC to check the input signal voltage.

 If you change the input coupling setting while waveform acquisition is stopped, the
input coupling on the instrument is actually changed when waveform acquisition is
executed the next time. Be careful of the maximum input voltage.

French

A ATTENTION

» La tension d'entrée maximum pour une entrée de 1 MQ est de 300 Vrms ou 400 V créte
lorsque la fréquence est inférieure ou égale a 100 kHz. Le fait d'appliquer une tension
dépassant I'une de ces limites risque d'endommager la section d'entrée. Si la fréquence
est supérieure a 100 kHz, des dommages risquent de survenir méme lorsque la tension
est inférieure a cette valeur.

» La tension d’entrée maximale pour une entrée de 50 Q est de 5 Vrms ou 10 Vcréte.
L'application d’'une tension supérieure a I'une de ces limites pourrait endommager la
section d’entrée.

+ Sile courant du couplage d'entrée est alternatif (CA), conforme a la réponse en fréquence,
le signal d'entrée est plus atténué aux fréquences plus basses.* Ainsi, méme si un signal
haute tension est regu, le voyant de dépassement de plage (voir «KAVERTISSEMENT»
fourni précédemment) risque de ne pas s'afficher a I'écran de l'instrument. Le cas échéant,
basculez le couplage d'entrée sur CC (courant continu) afin de vérifier la tension du signal
d'entrée.

» Sivous modifiez le paramétre de couplage d’entrée alors que I'acquisition de forme d’onde
est arrétée, le couplage d’entrée sur I'instrument est en réalité modifié lorsque la prochaine
acquisition de forme d’onde est exécutée. Faites attention a la tension d’entrée maximale.

1-2 IM DLM5058-02EN



1.1 Configuring Channels (Analog Signal)

Press the Coupling soft key to display the following menu.

Coupling

Displays both the DC and AC components of the input signal through 50 Q
Input Coupling
The frequency responses when the input coupling is set to AC, DC, or DC50 are shown below.

Please note that when set to AC, the instrument does not acquire low frequency signals or low
frequency components, as seen in the following figure.

If AC is selected If DC or DC50 is selected
Attenuation Attenuation
0dB 0dB
-3dB -3dB

Tlnput frequency 500 MHz* Input frequency 500 MHz*
1: About 1 Hz when 1 probe is used
10: 1 Hz or lower when 1 probe is used

* The high-frequency —3 dB point differs according to the model and the voltage scale settings.

IM DLM5058-02EN
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1.1 Configuring Channels (Analog Signal)

Probe (Probe)
Press the Probe soft key to display the following menu.

Voltage probe settings

Probe

Probe Type

Type Type

8 Set Type to
LWIC T Voltage.

Attenuation

v

Yoltage

Yoltage

Attenuation

Current i x
10:1 . Attenuation

Attenuation

Current probe settings
Probe

Type

= Set Type to Push % :0.00ns
Current Current. Deskew
Attenuation

- Deskew value
. 1.00ns

o Attenuation
(0.1Y/4)

Probe Zero .
CAL - Execute the automatic zero
adjustment of current probes.
(Execution is only possible when

current probes are connected.)

paitRall Execute the demagnetization and automatic
kil zero adjustment of current probes.

(Execution is only possible when a YOKOGAWA
EELHNVEN PBC100 or PBCO50 is connected.)

et Dockew value
1.00ns

Linear Scaling (Linear Scale)
Press the Linear Scale soft key to display the following menu.

Linear Scale

Mode
&-Turns linear scaling on or off

Up to 4 alphanumeric characters

Push @ :Toggle
XtB

@ o —scaling factor (A)

B:Ax+B 8 Offset (B)

Label Display (Label)
Press the Label soft key to display the following menu.

Label

Display
5-Turns labels on or off
OFF ON

h|

- Label

1-4 IM DLM5058-02EN



1.1 Configuring Channels (Analog Signal)

Bandwidth Limit (Bandwidth)
Press the Bandwidth soft key. The jog shuttle now controls the Bandwidth setting.

Push # -Full
Bandwidth[§

5-Bandwidth limit

Offset (Offset)
When the CH menu is displayed, the jog shuttle controls the offset.

Jog shuttle setting menu
Push # :0.00V
Offset

Offset Cancel (Offset Cancel)
Press UTILITY and then press the System Configuration soft key to display the following
menu.

You can also tap MENU (E}) in the upper left of the screen and select the UTILITY menu from
UTILITY on the top menu.

System Configuration
Date/Tme ————  Display
B Setup Brightness

Time Sync Auto OFF

0 IEEE1588

Language
Turn OFF
Menu  English v
Menu Transparency
Message English b4
Mode
USB Keyboard Japanese English
Level
Measure Parameter
Measurement

Offsot Cancel s 1 UrNs offset cancel
Max Rows 4 on or off

Delay Cancel

Font Size  Small Large

Storage
Others
Format

TRIG OUT Polarity Positive Negative

USB Function USBTMG Mass Storage

Click Sound  OFF

Note

» The offset setting applies to all input coupling settings (AC, DC, DC50).

» If you change the probe attenuation, the vertical scale settings change the values that have
been scaled with the new attenuation ratio.

» The offset value does not change even if you change the vertical scale. However, if the offset
value goes outside the selectable range, the offset is set to the maximum or minimum value
in the vertical scale range. If you do not change the offset and set the vertical scale back to its
original value, the offset returns to its original value.

IM DLM5058-02EN 1-5



1.2 Copying Channel Information (Analog Signals)

The analog signal input channel settings entered in section 1.1 can be copied to other channels.

CH UTIL Menu
» Copying channel information

» “Copying Channel Information (Copy CH)” in the Features Guide

CH UTIL Menu

Press CH UTIL to display the CH UTIL menu.

You can also tap MENU (E,]) in the upper left of the screen and select the CH UTIL menu from VERTICAL
on the top menu.

CH UTIL Destination

- > section 1.5

o Al Selects or unselects all channels
G > section 1.5

Selects or unselects individual channels
The source channel is displayed in light
gray and cannot be individually selected or
unselected.

If all the channels are selected collectively,
Source a check mark also appears next to the copy

y-Set the channel to copy . .
CHI from (CH1 to CHB). source channel, but copying will not be
executed.

il -
Destination

y-Set the copy
None destination. Copy CH

L-Starts copying —» - Undo

Note
The available channel settings vary depending on the model.
* The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4
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1.3 Setting the Logic (Logic Signal)

This section explains the following settings for the vertical scale for logic signals:

LOGIC menu
» Turning the waveform display on and off + Bit and bus display order
* Bit settings « State display
Turning the bit display on and off Turning the state display on and off
Label name, threshold level, and noise rejection Clock source; clock source polarity, detection level,
and hysteresis; and state assignment
» Bus display » Deskewing

Turning the bus display on and off
Bus bit assignment, label name, and format

» “Vertical Axis (Logic Signal)” in the Features Guide

LOGIC Menu

Press LOGIC. The LOGIC key illuminates brightly, and the following menu appears.
) at the top of the screen to select the LOGIC

* You can also tap the state information display area (
menu.

* You can also tap MENU () in the upper left of the screen and select the LOGIC menu from VERTICAL
on the top menu.

LOGIC

Display .
a-Turns the waveform display on or off
OFF  [ON

LTSI Set bits.
E-Bus display
E-State display

EUVEEEE - Bit and bus display order

PESLETSEEE - Deskewi ng

Note
On the ACQUIRE menu, if you set the record length (Record Length) to the maximum record length, the
waveforms of C0O to C7 (LOGIC port C), DO to D7 (LOGIC port D) cannot be acquired. For details on the
ACQUIRE menu, see section 3.1.
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1.3 Setting the Logic (Logic Signal)

Bit Settings (Bit Setup)
Press the Bit Setup soft key to display the following menu.

For Logic Probes Other Than the 701989

Turns the display on or off for all bits

Bit Setup

v

Name Threshold Level
Logic input port number o
5 A6
Ab

a4
CMOS(EY) =

Models with the /L32 option

Display on/off state and label of

each bit Preset threshold levels
Selecting a preset automatically
sets the threshold level.

Threshold level

If you change the automatically
specified value, the preset setting
changes to “Userdef.”

For the 701989 Logic Probe
* When the Threshold Type is All

Set the threshold type to All.

Turns the display on or off for all bits

1)

v

Threshold Type All Each

Logic input port number Narme Threshold Level Noise Rejection

+Bit6

Models with the /L32 option #iBith
—

GMOS(5Y)

¥ Bit3
+Bit?
+ Bit1

¥Bit0

Display on/off state and label of Noise rejection
each bit Preset threshold levels Select how to apply hysteresis

Selecting a preset automatically | to the threshold level.
sets the threshold level.

Threshold level

If you change the automatically
specified value, the preset setting
changes to “Userdef.”
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1.3 Setting the Logic (Logic Signal)

* When the Threshold Type is Each
Set the threshold type to Each.

Turns the display on or off for all bits

Bit Setup

(%]

v

Threshold Type Al Each
LOgiC input port number Threshold Level Noise Rejection

CMOS(5Y)

GCMOS(5Y)
Models with the /L32 option HIEED
CMOS(5V)
CMOS(5Y)
CMOS(5Y)
GCMOS(5Y)

CMOS(5Y)

Display on/off state and label of Noise rejection
each bit Preset threshold levels Select how to apply hysteresis
» Selecting a preset automatically to the threshold level.

sets the threshold level.
* When the threshold type is Each,
set the threshold level for each bit.

Threshold level

« If you change the automatically specified
value, the preset setting changes to “Userdef.”

* When the threshold type is Each, set the
threshold level for each bit.

Note
» For logic probes other than the 701989, the threshold type is All. The setup menu is not displayed.
« Level and Noise Rejection in the bit settings (Bit Setup) are synchronized to those for when the
trigger source is set to Logic.
Noise Rejection can be set when the logic probe is 701989.
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1.3 Setting the Logic (Logic Signal)

Bus Display (Bus)
Press the Bus soft key to display the following menu.

Bus Models with the /L32 option

Bus

1
Display

= Bus number

Bus number to assigned bits to

Up to two bus numbers (for all models
with the /L32 option) can be created.

y- Turning bus display

CIBEL o) and off

LR - Bus bit assignment

=
fal
Name

e Label
Busi

Format

- Format
Hex Bin

Bus Bit Assignments
7. Press the Assignment soft key to display the assignment destination edit screen.

2. Press the cursor movement soft keys on the edit menu to move the cursor to the right
of the position to assign the bit.

3. Turn the jog shuttle, or move the SET key up, down, left, or right to select the bit to
assign from the bit group.

N

Press the SET key to assign the selected bit to the left of the cursor position.

&

Press the ENTER soft key to confirm the setting.

This is the same as pressing the
corresponding soft key on the edit menu.

Cursor Assignment location Assignment edit menu

I

IEETINE - Restores the
default settings

&-Moves the cursor
to the left

- Moves the cursor
to the right

ST

Enter

i Bit to assign
Bits 9 LEHCEE - Deletes the bit to the

right of the cursor

a-Deletes the bit to the
left of the cursor

Models with the /L32 option

MSB
D7 D6 Db D4 D3 D2 DI DO C7 C6 Cb €4 C3 G2 GI GO

=-Deletes all bits

LSB,

L %]

Default EICIE - Confirms the

settings

Enter

Note
If you need to change the bit assignments (arrangement) when all bits are assigned to the
assignment destination, delete a portion of the bits first, and then edit the bit assignments
(arrangement).
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1.3 Setting the Logic (Logic Signal)

State Display (State)

Press the State soft key to display the following menu.

5 Turns state display on or off
OFF oON

Source Bit
E-Clock source bit

Ao Select the logic bit.

Polarity
a-Clock source polarity (Polarity)

[ESTOTEN S State ass Ig nment

Note

The following clock source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

State Assignment

Press the Assignment soft key to display the following screen.

Turns the display on or

off for all bits and the bus Models with the /L32 option

Aslfignment X Assignment

~ All

#|Busi
# Bus2
+|Bus3
* Busd

Turns each each bit on or off
Turns each bus display on or off
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1.3 Setting the Logic (Logic Signal)

Display Order of Bits and the Buses (Bit Order)
Press the Bit Order soft key to display the following menu.

Select a bit or the bus, and edit the display order.

Bit Ordler Bit Order

EE - Inserts a space above the
selected bit or bus

LEEEREE Deletes the selected
space

- Moves the selected bit or bus up
in the list

a-Moves the selected bit or bus
down in the list

Reverse

IEETIE Restores the default settings

Reverse
Start

Reverse
Start

a-Reverses
the display
order of the
specified
range

Push #:1 Push # 36

End

Push #:1
G- First

1§ number in

the

specified

range

Start

- Last

50 number in
the
specified
range
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1.3 Setting the Logic (Logic Signal)

Bit and Bus Display Order
Example when Bus1—A7—AG6 ... A0 are displayed in order from the top

} 2019/09/07 15:42:19 _ 6131 Stopped
& [mie tov 8 e 0575
P T u&Bus
A7 to A0
Example when the display order is reversed and a space is inserted
From the top, AO—A1 ... A7—Space—Space—Bus1
} 2019/09/07 16:04:-34 _ 6131 Stopped
Q] ‘Eﬂ%: |1:H5' v \H'S:-?;g E.ntrpma;snsys
,,,,,,,,,,,,,,,,,,,,,,,,, e 20ns i
Lecevmdosssmsomsammssmssssinoessenonee 5P
A0 to A7

— Two spaces
s iE. i i I i L i O i g (spacing) is inserted.

|——Bus1

Deskewing (Deskew)
7. Press the Deskew Setup soft key to display the following menu.

Models with the /L32 option

Deskew Setup
LOGIC(A)

a 0.00ns
LOGIG(B)

0.00ns
LOGIG(C)

0.00ns

Deskew Setup
A
@ 0.00ns

. Select the logic port

to deskew.

Push % :0.00ns
LOGIC(A)

LOGIC(D)
0.00ns

3.00ns

Push % :0.00ns
LOGIC(A)

3.00ns

N

Press the soft key corresponding to the logic port you want to deskew.

3.  Turn the jog shuttle to set the time offset adjustment (skew).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» Deskewing is performed on all eight bits collectively.

Jog shuttle setting menu
Push ¥ :0.00ns

Lode) 3 Deskewing
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1.4 Setting the Vertical Axis (Analog and Logic
Signals)

This section explains the following settings for the vertical scale:

SCALE knob
» Vertical scale (analog signal)
 Display size (logic signal)

4 POSITION knob
 Vertical position (analog and logic signals)

» “Display Range (SCALE knob),” “Vertical Scale (SCALE knob),”
“Vertical Position (POSITION knob)” in the Features Guide

Vertical Scale (SCALE knob)

7. Press a key from CH1 to CHS to select the channel that you want to set the vertical scale for.
* You can also tap the channel information or state display area () at the top of the screen to select
the channel.
+ The LED between the SCALE and 4 POSITION knobs illuminates in the symbol color of the selected
channel.

2. Turn the SCALE knob to set the vertical scale.
If you push the SCALE knob, the FINE indicator illuminates, and you can set the vertical scale with
higher resolution.

CH1 to CHS8 keys
VERTICAL

A POSITION
\/

— LED
llluminates in the same color as the selected channel’s
symbol color (the color around the CH key).

ololS)

ﬁ
G

<ISII>,
& Q
N
¥ )
1
H
3, 5

— FINE indicator

— SCALE knob

'/‘
7

\

\

\

0

S
6

Note
The number of channel keys varies depending on the model.
» The channel keys on 8ch models are as follows:
CH1 to CH8
» The channel keys on 4ch models are as follows:
CH1 to CH4

Preview
If you change the vertical scale when waveform acquisition is stopped, the waveform is displayed expanded
or reduced vertically.
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1.4 Setting the Vertical Scale

Vertical Scale

Vertical scale
The selected channel information or state display area illuminates.

l— I
[ L]
1 Malty (b 1

Input coupling

Y coovev TR
|

While you control the knob, the vertical scale value is displayed in the
corresponding channel information display area. Displayed with the same
background color as the symbol color of the selected channel (example of CH1)
The display disappears after a few seconds when you stop controlling the knob.

Indicates that the input waveform is outside the effective data range (within *5 div of the Main
window center).

1

MENU Q]

Display Range (SCALE knob)

7. Press the LOGIC key to make the SCALE knob control the LOGIC setting.
* The LOGIC key illuminates brightly.
« The LED between the SCALE and 4 POSITION knobs illuminates in the same color as the LOGIC
symbol color.

2. Turn the SCALE knob to set the display size.

Vertical Position (POSITION knob)

7.  Press a key from CH1 to CH8 or LOGIC to select the channel that you want to set the vertical
waveform position for.
+ You can also tap the channel information or state display area (B or B&) at the top of the screen to
select what the POSITION knob controls.
+ The LED between the SCALE and 4 POSITION knobs illuminates in the symbol color of the selected
channel.
2. Turn the 4 POSITION knob to set the vertical position.
If the POSITION knob is controlling a channel from CH1 to CH8, pressing POSITION will set the vertical
position to O div.

CH1 to CH8 keys

YEE‘JTI&{‘L — POSITION knob
v

PUSH

— LED
llluminates in the same color as the selected channel’s
symbol color (the color around the CH key).

— LOGIC key
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1.4 Setting the Vertical Scale

Note

The number of channel keys varies depending on the model.
» The channel keys on 8ch models are as follows:

CH1 to CH8
* The channel keys on 4ch models are as follows:

CH1 to CH4

Preview

If you change the vertical position when waveform acquisition is stopped, the waveform display position
changes.

Vertical Channel Position (Position)

[ ' 6 | (5]
© QERTE L e

While you control the knob, the vertical waveform position value is displayed in the
corresponding channel information display area. Displayed with the same
background color as the symbol color of the selected channel (example of CH1)
The display disappears after a few seconds when you stop controlling the knob.

Indicates that the input waveform is outside the effective data range (within £5 div of the Main
window center) This also appears when the input waveform moves outside the range as a
result of changing the vertical scale.

o ® 7] 5 ] %] B
07 | 1.00 ¥ [1.00 ¥ | 1.00 ¥ 1.00 ¥ 1.00 ¥
MENU A i) i) i i) =
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1.5 AIll ON/AIl OFF

You can collectively show or hide all the analog signal input channel waveforms.

CH UTIL Menu
< All ON/AIl OFF

> “All ON/AIl OFF (Display)” in the Features Guide
CH UTIL Menu

Press CH UTIL to display the CH UTIL menu.

You can also tap MENU (E,]) in the upper left of the screen and select the CH UTIL menu from VERTICAL
on the top menu.

CH UTIL
NV All ON
Shows all channels collectively
UL - All OFF
Hides all channels collectively

Source

CH1

k| e
Destination

None

Copy

Note

Logic signals cannot be collectively shown or hidden.
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1.6 Setting the Horizontal Scale (Time Scale)

This section explains the following settings for the horizontal scale (time scale):

TIME/DIV Knob
» Horizontal scale (time scale) sensitivity

<4POSITIOND» knob
See section 2.2.

» “Time Scale (TIME/DIV knob)” in the Features Guide

Horizontal Scale (Time Scale) Sensitivity (TIME/DIV knob)
Turn the TIME/DIV knob to set the horizontal scale sensitivity.

HORIZONTAL | (posSITIOND knob

See section 2.2.

¥ | 1iME/DIV knob

2019/09/09 16:02=47 19 Running

Auto 52.0mV

v | Edge CH1 History Hormal
3 1000

6.20MS/s

2ms/div
12bkPts

While you control the knob, the time scale value and display record
length are displayed in the upper right of the screen. The display
disappears after a few seconds when you stop controlling the knob.

<POSITION» Knob

Turn the €4 POSITION » knob to move the waveforms displayed on the screen horizontally. The
trigger position moves along with the waveform.

You can set the trigger position to 50% by pressing the knob.

When waveform acquisition (RUN/STOP) is running, you can turn the € POSITION » knob to
move the waveforms horizontally the waveform display is being updated. For details on the trigger
position, see section 2.2.
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Chapter 2 Triggering

2.1 Setting the Trigger Mode and Trigger Hold-off
Time

This section explains the following settings for updating the displayed waveform:

» Trigger mode, acquisition count
 Hold-off time

> “Trigger Mode (Trigger Mode),” “Trigger Hold-off (Holdoff)” in the Features Guide

MODE Menu

Press MODE to display the following menu.

You can also tap MENU (E)) in the upper left of the screen and select the MODE menu from TRIGGER on
the top menu that is displayed.

When the trigger mode is set to N Single

Auto Level Auto Level
- Trigger
Normal mode Normal
N Single N Single
N Gount N Gount
2 2
Holdoff Holdoff Holdoff
20ns 20ns 20ns
Push % :20.000ns Push # =20.000ns Push % :20.000ns Push # =2
Holdoff _I Hold-off time Holdoff Holdoff _I Hold-off time N Gount —Acquisition
2ihns 2l count
Trigger Mode
Auto If the trigger conditions are met within a timeout period,” the instrument updates the displayed waveforms

on each trigger occurrence. If not, this instrument automatically updates the displayed waveforms.
If the time axis is set to a value that would cause the display to switch to roll mode, roll mode display will be
enabled.?

Auto Level |If a trigger occurs before a timeout, the instrument updates the waveform in the same way that it does in
Auto mode. If a trigger does not occur before a timeout, the instrument automatically changes
the trigger level to the center value of the trigger source amplitude, triggers on that value, and
updates the displayed waveform. If the time axis is set to a value that would cause the display to switch
to roll mode, roll mode display will be enabled.?

Normal The instrument updates the waveform display only when the trigger conditions are met.

N Single |The instrument acquires signals each time the trigger conditions are met until a specified number
of signals have been acquired, stops acquisition, and displays all of the acquired signals.

1 The timeout period is 100 ms or the time corresponding to 10 divisions on the time axis, whichever is longer.

2 Waveforms are displayed so that they flow from the right of the screen to the left.

Note

Press any of the trigger mode soft keys to execute waveform acquisition in the selected trigger mode.

Single Mode

There is also a Single trigger mode in which the instrument updates the displayed waveform once and
stops signal acquisition when the trigger conditions are met. Press SINGLE on the front panel to execute
Single Mode waveform acquisition.
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2.1 Setting the Trigger Mode and Trigger Hold-off Time

Acquisition Count (N Count)
7.  Press the N Count soft key.

2. Turn the jog shuttle to set the acquisition count.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

Push % :2
N Count B
@ The number of waveforms to acquire
[

Hold-off Time (Holdoff)
7.  Press the Holdoff soft key.

2. Turn the jog shuttle to set the hold-off time.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

Push ¥ :20.000ns
@ Holdoff
e Hold-off time
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2.2 Setting the Trigger Position and Trigger Delay

This section explains the following settings for updating the displayed waveform:

 Trigger position
» Trigger delay
* Turning delay cancel on and off

> “Trigger Position (POSITION Knob),” “Trigger Delay (DELAY),”
“Delay Cancel (Delay Cancel),” in the Features Guide

Trigger Position (<4POSITION» knob)

7.  Turn the «POSITIOND knob to set the trigger position.
The specified trigger position is shown at the top of the screen while you control the knob. The display
disappears after a few seconds when you stop controlling the knob.

HORIZONTAL | (posITION® knob

Press the knob to initialize the trigger position value or trigger delay value.

—Trigger delay

2019/09/09 16:02:47 15 Running
<7 [Edge CH History Hormal
Auto 52.0mY 1000 6.20M5/s

I
You can set the trigger position even when waveforms are not being acquired.
Trigger Delay (DELAY)

7. Press DELAY. The DELAY key illuminates.

2.  Turn the «POSITIOND» knob to set the trigger delay.

The specified trigger delay is shown at the top of the screen while you control the knob. The display
disappears after a few seconds when you stop controlling the knob.

B oo DR
—|—
You can set the trigger delay even when waveforms are not being acquired.

3.  Press the DELAY key again. The DELAY key turns off, and you can set the trigger position.
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2.2 Setting the Trigger Position and Trigger Delay

Delay Cancel (Delay Cancel)
Press UTILITY and then press the System Configuration soft key to display the following
menu.

You can also tap MENU (E}) in the upper left of the screen and select the UTILITY menu from
UTILITY on the top menu.

System Configuration
Date/Tme —————  Display
D Setup Brightness
Time Sync Auto OFF
O IEEE1588

Language
Turn OFF
Menu  English v
Menu Transparency
Message  English v
Mode
USB Keyboard Japanese English
Level
Measure Parameter
Measurement
Font Size  Small Large
Offset Cancel
Max Rows 4

Delay Cancel — 1] delay cancel
[ () oI Off

Storage

Format

TRIG QUT Polarity Positive Negative

USB Function USBTMC Mass Storage

Click Sound ~ OFF

Note

The delay value is retained even if you change the horizontal scale sensitivity by turning the
TIME/DIV knob.

Trigger Delay Cancel

You can select whether or not to apply the specified trigger delay to the time measurement

values.

ON: The instrument measures time values by setting the trigger position to 0 s (the delay
is not applied to time measurement values).

OFF: The instrument measures time values by setting the trigger point to 0 s (the delay is
applied to time measurement values).
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2.3 Triggering on an Edge Trigger

This section explains the following settings for triggering on trigger source edges:

 Trigger source

Trigger slope, HF rejection, noise rejection,

level for detecting trigger source edges, source bit
» Probe attenuation
* Input range

> “Edge Trigger [EDGE],” “Trigger Source (Source),” “Trigger Slope (Slope/Polarity),”
“Trigger Level (Level),” “HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection)” in the Features Guide

EDGE Menu

Press EDGE. The menu that appears varies depending on the specified trigger source.
You can also tap MENU ([E)) in the upper left of the screen and select the EDGE menu from TRIGGER on
the top menu that is displayed.

When the Trigger Source Is a Channel from CH1 to CH8
Select the source from CH1 to CH8 when using a signal received through an analog input terminal

on the front panel as a trigger source.

EDGE

Sour
B Sct the trigger source to a channel from1 to CHS.

CH1

Slope

£ 1 fr

= Trigger slope

HF Rejection . .
= HF rejection
OFF

Noise
Rejection _IENPYTYS rejection

o A

Push % :0.00¥
BRI | evel for detecting trigger source edges

Note

The available trigger source settings vary depending on the model.
* The available settings on 8ch models are as follows:

CH1 to CH8
» The available settings on 4ch models are as follows:

CH1 to CH4
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2.3 Triggering on an Edge Trigger

When the Trigger Source Is Logic

Set the source to Logic when using a signal received through a LOGIC signal input port on the front
panel as a trigger source. If you select LOGIC, you need to set the source bit (A0 to A7, BO to B7,
CO to C7, or DO to D7).

For the 701989 logic probe
EDGE
Source

EDGE

Source

= Set the trigger
Logic source to Logic. Logic
Source Bit . Source Bit
= Source bit
A0 A0
Slope Slope
E-Trigger slope
£ T Ix 99 P £ T Ix
Noise
Rejection Noi ‘ecti
= Noise rejection
B g
Push % :2 .50% Push % :2 .50¥
B | ovel for detecting e
0l trigger source edges 2.3y

Note

The following source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

When the Trigger Source Is EXT (External trigger signal)
Set the source to EXT when using an external signal received through the external trigger input
terminal (TRIGGER IN) on the rear panel as a trigger source.

E-Set the trigger source to EXT.
= Trigger slope

2 _Probe attenuation

Range
e Input range
When the trigger source is set to EXT, set the input range.
The selectable ranges vary depending on the probe attenuation
setting.
1:1: 2 Vor+20V
10:1: £20 V or £200 V

=2 20V

Push % :0.000¥

B | cvel for detecting trigger source edges

2-6
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2.3 Triggering on an Edge Trigger

When the Trigger Source Is LINE
Set the source to LINE when using the instrument’s power source as a trigger source.

The instrument only triggers on the rising edge.

ESet the trigger source to LINE.

Level for Detecting Trigger Source Edges (CH Level, Level, Ext Level)

Turn the jog shuttle to set the level for detecting trigger source edges.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu

When the trigger source is set to CH1 to CH8
Push % :0.00V
CH1 Level

is-| evel for detecting trigger source edges

When the trigger source is LOGIC
Push # =2 .50V
Level

i~ Level for detecting trigger source edges

Level

The level is displayed in unit of bits or pods depending on the connected logic probe and logic

probe settings.

IM DLM5058-02EN
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2.4 Triggering on the OR of Multiple Edge Triggers

This section explains the following settings for triggering on the logical OR of multiple edge triggers:

 Trigger source pattern
Trigger source, trigger slope
 Trigger level
Level for detecting trigger source edges, HF rejection, noise rejection

> “Edge OR Trigger [ENHANCED],” “Noise Rejection (Noise Rejection)”
in the Features Guide

ENHANCED Edge OR Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (E}) in the upper left of the screen and select the ENHANCED menu from

TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Edge OR to display the

following menu.

2 Set the trigger type to Edge OR.
Edge OR

FHCUIE- Trigger source pattern

PSS Trigger level

Trigger Source Pattern (Pattern)
Press the Pattern soft key to display the following menu.

Selecting this check box selects all the channels.

t
t
t
t
t
t
t
t

Trigger slope

Select the check boxes of the channels to be used as the trigger sources.

2-8
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2.4 Triggering on the OR of Multiple Edge Triggers

Trigger Levels (Levels)
Press the Levels soft key to display the following menu.

Level for detecting trigger source edges
HF rejection

Noise rejection

HF Rejection Noise Rejection
20MHz 15kHz
20MHz 15kHz
20MHz 15kHz
20MHz 15kHz
20MHz 15kHz
20MHz 15kHz
20MHz 15kHz

“rrl1111
ERERERER
HEHHHEHAHAEH

20MHz 15kHz

Note
The available channel settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4
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2.5 Triggering on Multiple Input Patterns

This section explains the following settings for triggering on multiple input patterns:

» Clock source
Source bit
» Comparison condition
Trigger source pattern, combination
 Trigger conditions
* Time conditions, reference times
» Trigger level
Level for detecting trigger source edges, HF rejection, noise rejection
 Level for detecting clock source edges

> “Pattern Trigger [ENHANCED],” “HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Pattern Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (E}) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Pattern to display the
following menu.

When the Clock Source Is a Channel from CH1 to CH8

= Set the trigger type to Pattern.

Pattern

plock e Set the clock source to a channel from1 to CH8.
CHI

!
LU - Trigger source pattern |

E—Comparison
=-Combination 1 condition

AND OR I

______________________________________

Condition

Logic

S-Trigger conditions
Enter

= Trigger level

Push % :0.00V

CHI Level .
B | cvel for detecting clock source edges

LB You can also set this on the trigger level (Levels) setup screen.

Note
The available channel settings vary depending on the model.
* The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4
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2.5 Triggering on Multiple Input Patterns

When the Clock Source Is Logic

= Set the trigger type to Pattern.
Pattern

plock 2 Set the clock source to Logic.

Logic

Source Bit

E-Source bit
40

1
S Trigger source pattern i
1

EfComparison
5~ Combination 1 condition

Logic

Condition

- Trigger conditions
Enter

e Trigger level

Push % :2 .50¥

R | c\c| for detecting clock source edges

2L You can also set this on the trigger level (Levels) setup screen.

No Clock Source (None)

= Set the trigger type to Pattern.
Pattern

Clock

E_Set the clock source to None
None

= Trigger source pattern

—Comparison
- Combination 1 condition
L Trigger conditions
Eltey When the trigger condition is True or False

Condition

True

; Time
Time

=-Trigger level W= condition

More than

4

Levels

Push % -4 .000ns
Time

HH Qutside
H Timeout

5 Reference
time
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2.5 Triggering on Multiple Input Patterns

Trigger Source Pattern (Pattern)
Press the Pattern soft key to display the following menu.

When the Clock Source Is a Channel from CH1 to CH8 or Logic
Set the slope of the signal set as the clock source

Models with the /L32 option

E 1
H L
H L
H L
H L
H L
H L
H L

Set the pattern of the trigger source (signal other than the clock source).

Note
* The available channel settings vary depending on the model.
* The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4
* You cannot set a pattern to a signal that is set as the clock source.
» The following clock source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

No Clock Source

The same menu appears as that shown above for when the clock source is a channel from
CH1 to CHS8 or Logic.

Set the pattern for all trigger sources (all signals from CH1 to CH8 and Logic).

Trigger Levels (Levels)

When the Trigger Source Is Set to CH1 to CH8
Press the Levels soft key and then the CH soft key to display the following menu.

Level for detecting trigger source states
HF rejection

Noise rejection

HP Rejection tise Rejection
20MHz
20MHz
20MHz

Logic(AlB) o
iz

20MHz

20MHz

20MHz

TERRTRRRRR
HOCH R R R R R R
=== == = = =

20MHz

212
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2.5 Triggering on Multiple Input Patterns

Note
The available channel settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4

When the Trigger Source Is Logic (Example for LOGIC port A)
Press the Levels soft key and then the Logic(A|B) soft key to display the following menu.

For the 701989 Logic Probe
* When the Threshold Type is All * When the Threshold Type is Each

Levels

Threshold Threshold

B7-0  CMOS(5Y) A4 B7-0  CMOS(5Y) -

Logic(AIB)

Threshold Threshold

AT-0 CMOS(5Y) e Threshold Type AT CMOS(5Y)
Noise Rejection A6 CMOS(5Y)

A5 CMOS(5Y)

A4 CMOS(5Y)

A3 CMOS(5Y)

A2 CMOS(5Y)

A1 CMOS(5Y)

AD CMOS(5Y)

Threshold Type Al Each
Noise Rejection [ A% s

4 4 €4 4§ &4 ¢ ¢ ¢

Set the threshold Set the threshold
type to All. type to Each.
Noise rejection

Threshold level
If you change the automatically specified value, the preset setting changes to
“Userdef.”

Preset threshold levels
Selecting a preset automatically sets the threshold level.

For Logic Probes Other Than the 701989

Levels

Threshold

B7-0 CMOS(5Y) -

Logic(AIB)

Threshold

AT-0 CMOS(5Y) -

Threshold level
If you change the automatically specified value, the preset setting changes to “Userdef.”

Preset threshold levels
Selecting a preset automatically sets the threshold level.
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2.5 Triggering on Multiple Input Patterns

Note

The following clock source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

Level for Detecting Clock Source Edges (CH Level, Level)

1.
2.

Press the CH Level or Level soft key.

Turn the jog shuttle to set the level for detecting clock source edges.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When the trigger source is set to CH1 to CH8
Push % :0.00v

CHI Level .
Ml - | evel for detecting clock source edges

When the trigger source is LOGIC
Push # =2 .50V

Level .
N | cvel for detecting clock source edges

Time Conditions (Time Qualification) and Reference Times (Time, Time1,

Time2) (When clock source is none (None) and the trigger condition is
True or False)

1.
2.

Press the Time Qualification soft key to set the time conditions.

Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than or Less than
Push # :4.000ns

Time

HEs-Reference time

When the time condition is Inside
Push @ :Toggle

Time1
@ T

Time2

2~ Reference time 1
s Reference time 2

Press SET (upper right on the front panel) to switch between
reference time 1 and reference time 2.

Satisfaction of Conditions
Set what kind of relationship must be established between Comparison condition achievement
time and the specified reference times (Time, Time1, Time2) for the instrument to trigger.

More than [When Comparison condition achievement time is longer than the specified reference time

Less than |When Comparison condition achievement time is shorter than the specified reference time

Inside When Comparison condition achievement time is longer than reference time Time1 but shorter than

reference time Time2.

OQOutside When Comparison condition achievement time is shorter than reference time Time1 or longer than

reference time Time2.

For details on the trigger points when the time condition is met, see chapter 4, “Trigger” in the
Features Guide (IM DLM5058-01EN).
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2.6 Triggering on a Pulse Width Trigger

This section explains the following settings for triggering on pulse width:

 Trigger source
Polarity, HF rejection, noise rejection, source bit,
level for detecting trigger source edges
» Time conditions, reference times
» “Pulse Width Trigger [ENHANCED],” “HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Pulse Width Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Pulse Width to display the
following menu.

Pulse Width

4 Source

CH1 1

Time . ags it
il - Time condition @

»
More than »

HH! Qutside
.
HA— Timeout

Push % -4 .000ns

Ti ,
S Reference time
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2.6 Triggering on a Pulse Width Trigger

Trigger Source (Source)
Press the Source soft key to display the following menu.

When the Trigger Source Is a Channel from CH1 to CH8

Source

Sour

. - Set the trigger source to a channel
CHl from1 to CH8.

Polarity

1 a- Trigger source polarity

HF Rejection . )
s HF rejection
OFF

Noise
Rejection

- Noise rejection
el

Push # :0.00V

o Lovel a-Level for detecting trigger source edges

Note
The available channel settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4

When the Trigger Source Is Logic
For the 701989 logic probe

Source

Source

Source Source

a-Set the trigger

S source to Logic.
Source Bit

Logic
Source Bit
- Source bit

A0
Polarity

A0
Polarity
w-Trigger source

polarity ;. v

IL 1

Noise
Rejection

- Noise rejection
M A

Push # =2 .50V Push # =2 .50V

Level

Level

o Level for detecting
2l trigger source edges 2ol

Note
The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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2.6 Triggering on a Pulse Width Trigger

Level for Detecting Trigger Source Edges (CH Level, Level)
Turn the jog shuttle to set the level for detecting trigger source edges.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu

When the trigger source is set to CH1 to CH8
Push % :0.00V

CH1 Level

i | evel for detecting trigger source edges

When the trigger source is LOGIC
Push % -2 50V
Level

iy Level for detecting trigger source edges

Level

The level is displayed in unit of bits or pods depending on the connected logic probe and
logic probe settings.

Time Conditions (Time Qualification) and Reference Times (Time, Time1,
Time2)
7. Press the Time Qualification soft key to set the time conditions.

2. Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than, Less than, or Timeout
Push % :4.000ns

Time

HES-Reference time

When the time condition is Inside
Push OT_:T(iggle

me
@ - Reference time 1
Time?

s Reference time 2

Press SET (upper right on the front panel) to switch between
reference time 1 and reference time 2.

Satisfaction of Conditions
Set what kind of relationship must be established between the trigger source’s pulse width and

the specified reference times (Time, Time1, Time2) for the instrument to trigger.
More than [When the pulse width is longer than the specified reference time

Less than [When the pulse width is shorter than the specified reference time

Inside When the pulse width is longer than Time1 but shorter than Time2

Outside When the pulse width is shorter than Time1 or longer than Time2

Timeout When the pulse width reaches the specified reference time

For details on the trigger points when the time condition is met, see chapter 4, “Trigger” in the
Features Guide (IM DLM5058-01EN). When Timeout is selected, the instrument triggers when
a timeout occurs.
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2.7 Triggering on Rise Times and Fall Times

This section explains the following settings for triggering on rise times and fall times:

 Trigger source
Trigger slope, HF rejection, level for detecting
trigger source edges
» Time conditions, reference times
» “Rise/Fall Time Trigger [ENHANCED],” “HF Rejection (HF Rejection)”
in the Features Guide

ENHANCED Rise/Fall Time Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Rise/Fall Time to display
the following menu.

Rise/Fall Time

4 Source

CH1 £

Time . aes
i - Time condition

More than

Push % -4 .000ns

Ti .
S Rcference time
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2.7 Triggering on Rise Times and Fall Times

Trigger Source (Source)
Press the Source soft key to display the following menu.

Source

Source )
y- Trigger source
CH

Slope

e —Triggerslope

HF Rejection ; :
y— HF rejection
OFF

Push @ :Togsle

@Upper Level
. LO-B'JIV Level for detecting trigger source edges (Upper)

ower Leve
mAts- Level for detecting trigger source edges (Lower)

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8

* The available settings on 4ch models are as follows:
CH1 to CH4

Level for Detecting Trigger Source Edges (Upper Level, Lower Level)

Turn the jog shuttle to set the level for detecting trigger source edges.
* Press SET (upper right on the front panel) to switch between Upper Level and Lower Level.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@Upper Level
5 LO-EBI &~ Level for detecting trigger source edges (Upper)
ower Leve

RBES Level for detecting trigger source edges (Lower)

IM DLM5058-02EN
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2.7 Triggering on Rise Times and Fall Times

Time Conditions (Time Qualification) and Reference Times (Time, Time1,
Time2)

1.
2.

Press the Time Qualification soft key to set the time conditions.

Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than or Less than
Push % :4.000ns
Time

- Reference time

When the time condition is Inside
Push ©@ :Toggle
Timed

me
@ Hisa-Reference time 1
Time2

s Reference time 2

Press SET (upper right on the front panel) to switch between
reference time 1 and reference time 2.

Satisfaction of Conditions
Set what kind of relationship must be established between the trigger source’s rise or fall times
and the specified reference times (Time, Time1, Time2) for the instrument to trigger.

More than |When the rise time or fall time is longer than the specified reference time

Less than [When the rise time or fall time is shorter than the specified reference time

Inside When the rise time or fall time is longer than reference time Time1 but shorter than reference time
Time2.

Outside When the rise time or fall time is shorter than reference time Time1 or longer than reference time
Time2.

For details on the trigger points when the time condition is met, see chapter 4, “Trigger” in the
Features Guide (IM DLM5058-01EN).
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2.8 Triggering on Runt Signals

This section explains the following settings for triggering on runt signals:

 Trigger source
Trigger source polarity, HF rejection, noise rejection,
level for detecting trigger source edges
» Time conditions, reference times
» “Runt Trigger [ENHANCED],” “HF Rejection (HF Rejection),”

“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Runt Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Runt to display the
following menu.

4 Source

CH1 [In

Time . ae i
i - Time condition @o

None

Push % -4 .000ns

LA Roference time

Not displayed when the time condition is set to None
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2.8 Triggering on Runt Signals

Trigger Source (Source)
Press the Source soft key to display the following menu.

Source

Source .
y- Trigger source
CH

Polarity

R —Trlggersource polarity

HF Rejection . .
y— HF rejection
OFF

Noise
Rejection

Mt ot

x-Noise rejection

Push @ :Togsle
@Upper Level
LB | evel for detecting trigger source edges (Upper)

Lower Level
mAts- Level for detecting trigger source edges (Lower)

Note

The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:

CH1 to CH8
» The available settings on 4ch models are as follows:

CH1 to CH4

Level for Detecting Trigger Source Edges (Upper Level, Lower Level)

Turn the jog shuttle to set the level for detecting trigger source edges.
* Press SET (upper right on the front panel) to switch between Upper Level and Lower Level.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@Upper Level
5 LO-EBI & Level for detecting trigger source edges (Upper)
ower Leve

RBES Level for detecting trigger source edges (Lower)
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2.8 Triggering on Runt Signals

Time Conditions (Time Qualification) and Reference Times (Time, Time1,
Time2)

1.
2.

Press the Time Qualification soft key to set the time conditions.

Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than or Less
11651 v% 24 .000ns
Time

HER-Reference time

When the time condition is Inside
Push © :Tozzgle

Timed
@ o

Time2

a-Reference time 1
s Reference time 2

Press SET (upper right on the front panel) to switch between
reference time 1 and reference time 2.

Satisfaction of Conditions
Set what kind of relationship must be established between the runt signal’s pulse width and
the specified reference times (Time, Time1, Time2) for the instrument to trigger.

None Without a time condition

More than |When the runt signal’s pulse width is longer than the specified reference time
Less than [When the runt signal’s pulse width is shorter than the specified reference time
Inside When the runt signal’s pulse width is longer than Time1 but shorter than Time2
Outside When the runt signal’s pulse width is shorter than Time1 or longer than Time2

For details on the trigger points when the time condition is met, see chapter 4, “Trigger” in the

Featu

res Guide (IM DLM5058-01EN).

IM DLM5058-02EN
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2.9 Triggering on a Timeout Period

This section explains the following settings for triggering on a timeout period:

 Trigger source
Trigger source polarity, HF rejection, noise rejection, and source bit
Level used to detect trigger source edges
» Timeout Period
> “Timeout Trigger [ENHANCED],” “HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Timeout Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Timeout to display the
following menu.

= Set the trigger type to Timeout.

Timeout

4 Source

& Trigger source
CH1 Tl

Push % -4 .000ns
@ LS Timeout period
ths
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2.9 Triggering on a Timeout Period

Trigger Source (Source)

Press the Source soft key. The menu that appears varies depending on the specified trigger

source.

When the Trigger Source Is a Channel from CH1 to CH8

Source

Source
- Set the trigger source to a channel from1 to CHS.
CH

Polarity

RIE N Irigger source polarity

HF Rejection . )
y— HF rejection
OFF

Noise
Rejection

e Noise rejection
Mo R

Push # :0.00V

B | cvel for detecting trigger source edges

Note

The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:

CH1 to CH8
» The available settings on 4ch models are as follows:

CH1 to CH4

When the Trigger Source Is Logic
For the 701989 logic probe

Source

Source

Source Source

a-Set the trigger

S source to Logic.
Source Bit

Logic

Source Bit

0 - Source bit

Polarity

40
Polarity
a-Trigger source

polarity | U

IL 15 um

Noise
Rejection

- Noise rejection
MO

Push % -2 50V Push % -2 50V

Level

Level

e-Level for detecting
2l trigger source edges 2.3

Note

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

IM DLM5058-02EN
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2.9 Triggering on a Timeout Period

Level for Detecting Trigger Source Edges (CH Level, Level)

Turn the jog shuttle to set the level for detecting trigger source edges.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
When the trigger source is set to CH1 to CH8

Push # :0.00V

CH1 Level

(B0ia-| evel for detecting trigger source edges

When the trigger source is LOGIC
Push # =2 .50V
Level

- evel for detecting trigger source edges

Level
The level is displayed in unit of bits or pods depending on the connected logic probe and

logic probe settings.

Timeout Period (Time)

Turn the jog shuttle to set the timeout period.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :4.000ns

Time

- Timeout period
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2.10 Triggering on a Window Trigger

This section explains the following settings for triggering on a window (level range):

 Trigger source
Trigger source polarity, HF rejection, noise rejection,
and level range window
» Time conditions, reference times
> “Window Trigger [ENHANCED],” “HF Rejection (HF Rejection),”

“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Window Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Window to display the
following menu.

Winclow

4 Source

CHI =2

Time
Qualification

More than

ﬁﬁ Outside
a Timeout

Push % -4 .000ns
L Reference time
Not displayed when the time condition is set to None
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2.10 Triggering on a Window Trigger

Trigger Source (Source)
Press the Source soft key to display the following menu.

Source

Source Trigger source polarity

CHI y Trigger source When the time condition is set to None

Polarity Polarity
»
= = NE -

When the time condition is not set to None

Polarity

HF Rejection . .
y— HF rejection
OFF

Noise
Rejection

Mt ot

x-Noise rejection

Push @ :Toggle
@Upper Level
- Upper window limit (Upper Level)
Lower Level : L.
A& Lower window limit (Lower Level)

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8

» The available settings on 4ch models are as follows:
CH1 to CH4

Upper and Lower Window Limits (Upper Level, Lower Level)

Turn the jog shuttle to set the level range window.
* Press SET (upper right on the front panel) to switch between Upper Level and Lower Level.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@Upper Level

Bide-Upper window limit (Upper Level)
Lower Level
gAta Lower window limit (Lower Level)
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2.10 Triggering on a Window Trigger

Time Conditions (Time Qualification) and Reference Times (Time, Time1,
Time2)

7. Press the Time Qualification soft key to set the time conditions.

2. Turn the jog shuttle to set the reference times.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
Jog shuttle setting menu

When the time condition is More than, Less than, or Timeout
Push #% -4 .000ns
Time

HER-Reference time

When the time condition is Inside
Push ©@ :Toggle
Timed

me
@ Hisa-Reference time 1
Time2

s Reference time 2

Press SET (upper right on the front panel) to switch between
reference time 1 and reference time 2.

Satisfaction of Conditions

Set what kind of relationship must be established between the time that the waveform stays
inside or outside the window and the specified reference times (Time, Time1, Time2) for the
instrument to trigger.

None Without a time condition (when the waveform enters or leaves the window)

More than |When the time that the waveform stays inside or outside the window is longer than the specified
reference time

Less than [When the time that the waveform stays inside or outside the window is shorter than the specified
reference time

Inside When the time that the waveform stays inside or outside the window is longer than reference time
Time1 but shorter than reference time Time2.
Outside When the time that the waveform stays inside or outside the window is shorter than reference time

Time1 or longer than reference time Time2.

Timeout When the time that the waveform stays inside or outside the window reaches the specified
reference time

For details on the trigger points when the time condition is met, see chapter 4, “Trigger” in the
Features Guide (IM DLM5058-01EN). When Timeout is selected, the instrument triggers when
a timeout occurs.

IM DLM5058-02EN
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2.11 Triggering on the OR of Multiple Window
Triggers

This section explains the following settings for triggering on the logical OR of multiple window triggers
(without a time condition):

» Trigger source pattern
Trigger source, trigger source polarity
 Trigger level
Level range window, HF rejection, noise rejection

> “Window OR Trigger [ENHANCED],” “ HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Window OR Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Window OR to display the
following menu.

= Set the trigger type to Window OR.
Window OR

FLCUIE - Trigger source pattern

PSR Trigger level

Trigger Source Pattern (Pattern)
Press the Pattern soft key to display the following menu.

Selecting this check box selects all the channels.

Trigger source polarity

SR MR MM SR SR RN

>
>
>
>
>
>
>
>

Select the check boxes of the channels to
be used as the trigger sources.
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2.11 Triggering on the OR of Multiple Window Triggers

Trigger Levels (Levels)
Press the Levels soft key to display the following menu.

Level range window (Upper)

Level range window (Lower)

Upper Level Lower Level HF Rejection Noise Rejection
0.15% -0.15v 20MHz

0.15% -0.15v 20MHz
0.15% -0.15v 20MHz

0.16% -0.15v 20MHz
0.15% —0.15v 20MHz
0.15% -0.15v 20MHz
0.15% -0.15v 20MHz
0.15% -0.15v 20MHz

TRRRTRRRR
R R R CE R R
G EN R R R ===

HF rejection
Noise rejection

Note
The available trigger source, pattern, and trigger level settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4
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2.12 Triggering on Edge Intervals

This section explains the following settings for triggering on edge intervals:

 Trigger source
Trigger slope, HF rejection, noise rejection, source bit,
level for detecting trigger source edges

» Time conditions, reference times
» “Interval Trigger [ENHANCED],” “HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection)” in the Features Guide

ENHANCED Interval Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU () in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select Interval to display the
following menu.

Interval

4 Source

CH1 £

Time
Qualification

More than

Push #% -4 .000ns
L Reference time
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2.12 Triggering on Edge Intervals

Trigger Source (Source)

Press the Source soft key. The menu that appears varies depending on the specified trigger

source.

When the Trigger Source Is a Channel from CH1 to CH8

Source

Source .
- Set the trigger source to a channel

CH from1 to CH8.

Slope

o g Trigger slope

HF Rejection . )
y— HF rejection
OFF

Noise
Rejection

e Noise rejection
Mo R

Push # :0.00V

B | cvel for detecting trigger source edges

Note

The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:

CH1 to CH8
» The available settings on 4ch models are as follows:

CH1 to CH4

When the Trigger Source Is Logic
For the 701989 logic probe

Source

Source

Source Source

a-Set the trigger

S source to Logic.
Source Bit

Logic

Source Bit

0 - Source bit

Slope

A0

Slope

g Trigger slope

4 t 4 t

Noise
Rejection

- Noise rejection
MO

Push % -2 50V Push % -2 50V

Level

Level

e-Level for detecting
2l trigger source edges 2.3

Note

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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2.12 Triggering on Edge Intervals

Level for Detecting Trigger Source Edges (CH Level, Level)

Turn the jog shuttle to set the level for detecting trigger source edges.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu

When the trigger source is set to CH1 to CH8
Push # :0.00V

CH1 Level

OS- | evel for detecting trigger source edges

When the trigger source is LOGIC
Push % -2 50V
Level

i Level for detecting trigger source edges

Level

The level is displayed in unit of bits or pods depending on the connected logic probe and logic
probe settings.

Time Conditions (Time Qualification) and Reference Times (Time, Time1,
Time2)
1. Press the Time Qualification soft key to set the time conditions.

2. Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than, Less than, or Timeout
Push % :4.000ns

Time

- Reference time

When the time condition is Inside
Push © :Toggle

@ Time1 .
Hisr-Reference time 1

Time2 .
- Reference time 2

Press SET (upper right on the front panel) to switch between
reference time 1 and reference time 2.

Satisfaction of Conditions

Set what kind of relationship must be established between the interval between two
consecutive edges (rising or falling) and the specified reference times (Time, Time1, Time2)
for the instrument to trigger.

More than [When the edge interval is longer than the specified reference time
Less than [When the edge interval is shorter than the specified reference time
Inside When the edge interval is longer than Time1 but shorter than Time2
Outside When the edge interval is shorter than Time1 or longer than Time2
Timeout When the edge interval reaches the specified reference time

For details on the trigger points when the time condition is met, see chapter 4, “Trigger” in the
Features Guide (IM DLM5058-01EN). When Timeout is selected, the instrument triggers when
a timeout occurs.
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2.13 Triggering on FlexRay Bus Signals (Option)

This section explains the following settings for triggering on FlexRay bus signals:

 Trigger source

Bit rate, bus channel assignment, HF rejection
» Level and hysteresis for detecting trigger source states
» Trigger type

Trigger conditions

» “FlexRay Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level and bit rate from the received FlexRay
bus signal and trigger on them. For details, see section 12.1.

ENHANCED FlexRay Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (E}) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select FlexRay to display the
following menu.

& Set the trigger type to FlexRay.

FlexRay

4 Source .
& Trigger source
CH1 bMbps

Mode

= Trigger mode

Frame Start Feici®e - Frame Start mode

v

& _Error mode

[OZCEEE |D/Data mode

=_ID OR mode

Push © :To]ggle

Level . .
@ 'z~ Level for detecting trigger source states

Hysteresis :
- Hysteresis
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2.13 Triggering on FlexRay Bus Signals (Option)

Trigger Source (Source)
Press the Source soft key to display the following menu.

Source

Source

y— Trigger source
CH1

Bit Rate

5Mbps

Channel

. R y—Bus channel assignment

HF Rejection . .
—HF rejection

OFF

Note
The available trigger source settings vary depending on the model.
* The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4

Trigger Mode (Mode)

Frame Start Mode (Frame Start)

Press the Mode soft key and then the Frame Start soft key to display the following menu.
The instrument triggers on the start of FlexRay bus signal frames.

FlexRay

4 Source

CH1 bMbps

Mode

2 Set the trigger mode to Frame Start.
Frame Start

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div
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2.13 Triggering on FlexRay Bus Signals (Option)

Error Mode (Error)
Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers by detecting FlexRay bus signal errors.

FlexRay

Source

CH1 5Mbps

Mode
6 = Set the trigger mode to Error.

Fror
]

fror Typo Error trigger conditions

e & Error Type OR
CRC

&-Turns CRC error detection on or off

Ui \\Vhen a Header CRC or CRC error is detected

BSS
& Turns BSS error detection on or off

LISEUI \\hen the falling edge of the first byte sequence is
FES not at the specified position
Ll Turns FES error detection on or off
When the rising edge of the frame end sequence is
not at the specified position

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div
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2.13 Triggering on FlexRay Bus Signals (Option)

ID/Data Mode (ID/Data)

7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of Frame Start, Indicator, ID, Cycle Count, Data1, and
Data2. Items whose check boxes are selected are used as trigger conditions.

Set the trigger type to ID/Data.

FloxRay —»When the Comparison Condition of Data1 Is True or False

Source Indicator
You can set four types of bit patterns.

Indicator Setup

4

CH1 bMbps

Mode

Payload Preamble

ID/Data
]
Gondlition
Setup

Null Frame

Sync Frame

Frame Start
(Always selected)

Startup Frame

FlexRly ID/Data Condition Setup

+ Indicator @ Indicator Setup

~ D

,7|D comparison condition

Condition a1 s~ Reference Values (a and b)

¥ Gycle Gount |7Cyde Count comparison condition

Condition v a0 s Reference Values (a and b)

Comparison start position

Condition Data length
5 Comparison condition

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Data patterns

™ Data Setup

Set the value of up to eight consecutive bytes of data from Data 0 to
Data 253 as a trigger condition

“—»When the Comparison Condition of Data1 Is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data

FlexRay ID/Data Condition Setup

Frame Start (always selected)

# Indicator

ID comparison condition
Reference Values (a and b)

v D

Condition
oy Cout Cycle Count comparison condition
Reference Values (a and b)
Data length

Condition _\—Comparison start position
I—Comparison condition

a

Gondlition

Size Position 0

B Reference Values (aand b)

MSB () 0 —I— i
Comparison range

Endian Big Little Sign Sign Unsign

[ \\hether to use a signed or
unsigned data format
Byte order

Set the value of up to eight consecutive bytes of data from Data 0
to Data 253 as a trigger condition

m Data Setup
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2.13 Triggering on FlexRay Bus Signals (Option)

ID OR Mode (ID OR)
7. Press the Mode soft key and then the ID OR soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers when the condition of one of the four IDs is met. Iltems whose check
boxes are selected are used as trigger conditions.

Set the trigger type to ID OR.

FlexRay

souree Select an ID’s check box to use it as a trigger condition.

CH1 5Mbps Flexlly ID OR Condition Setup

Mode
ID comparison condition

I Condition I < a, b < ID Reference Values (a and b)
Gondition . NS Gyele Gount Gondition |3 866 5 b » Reference Values (a and b)

D OR

il

V2 Cycle Count comparison condition
Select Don’t Care if you do not want to

make the cycle count a trigger
Cycle Count Condition| Don't Care con d| tlon

I> Condition 1D <a, b < ID

v D3
I Condition I < a, b < ID
Cycle Count Condition CG < a, b < GG

+ D4

Push © :Toggle
@ Level
0.0y

Hysteresis
0.6dliv

ID Condition ID' < a, b < ID

Gycle Count Condition CC < a, b < CC

Level for Detecting Trigger Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.
Jog shuttle setting menu
Push ? :To]ggle
eve
@ e - | evel for detecting trigger source states

Hysteresis
Wl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.14 Triggering on CAN Bus Signals (Option)

This section explains the following settings for triggering on CAN bus signals:

 Trigger source

Bit rate, recessive level, HF rejection, sample point
» Level and hysteresis for detecting trigger source states
» Trigger type

Trigger conditions

» “CAN Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level and bit rate from the received CAN
bus signal and trigger on them. For details, see section 12.2.

ENHANCED CAN Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (EE}) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select CAN to display the
following menu.

= Set the trigger type to CAN.

& Trigger source
CH1 500kbps

Mode

= Trigger mode

SOF t-SOF mode

v

& _Error mode

[OZCEEE |D/Data mode

=_ID OR mode

Push © :To]ggle

Level . .
@ 'z~ Level for detecting trigger source states

Hysteresis :
- Hysteresis
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2.14 Triggering on CAN Bus Signals (Option)

Trigger Source (Source)

Press the Source soft key to display the following menu.

Source

Source .
y- Trigger source
CH

Bit Rate

e Bit rate
Recessive

. L1 Recessive level

HF Rejection B 3
y— HF rejection
OFF

Push % :62 .5%

Sample Point .
- Sample point

Note

When the bit rate is set to User Define
Source

Source

CH1
Bit Rate

User Define

Recessive

H L

HF Rejection

OFF

Push @ :Toggle

Bit Rate M=
@ [1000 .0kbps Bit rate

Sample Point

g Sample point

The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8

» The available settings on 4ch models are as follows:

CH1 to CH4

Sample Point (Sample Point) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define
Turn the jog shuttle to set the sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push % :62 .5%

Sample Point

a-Sample point

When the bit rate is set to User Define
Turn the jog shuttle to set the sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push © :Togzle

@ Bit Rate
IINEES - Bit rate
Sample Point
A=- Sample point

Press SET (upper right on the front panel) to switch between bit rate and sample point.
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2.14 Triggering on CAN Bus Signals (Option)

Trigger Mode (Mode)
SOF Mode (Start of Frame)

Press the Mode soft key and then the SOF soft key to display the following menu.

The instrument triggers on the start of CAN bus signal frames.

CH1 500kbps

Mode

sor = Set the trigger mode to SOF.

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Error Mode (Error)

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers on error frames (when the error flag is active) or when it detects various

errors.

CH1 500kbps

Mode

6 = Set the trigger mode to Error.

Fror

Error trigger conditions
e S [rror Type OR

Error Frame

Error Type
OR

&-Turns error frame detection on or off
LIS \\hen an active error flag is detected

8_Turns stuff error detection on or off
When stuff bits are not inserted properly

2 Turns CRC error detection on or off
When a CRC error is detected

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div
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2.14 Triggering on CAN Bus Signals (Option)

ID/Data Mode (ID/Data)

1.
2.

CH1 500kbps

Mode

Press the Mode soft key and then the ID/Data soft key.

Press the Condition Setup soft key to display the following menu.

The instrument triggers on the AND of the SOF, ID, frame type (Remote Frame or Data
Frame), Data, and ACK Mode conditions. Items whose check boxes are selected are used as
trigger conditions.

When ID Input Format Is Pattern
-Set the trigger type to ID/Data.
When the data frame comparison condition is True or False

SOF (always selected)
Frame format

GAN IDj[Data Condition Setup

Frame Format  Standard Extend

ID/Data
]
Gondlition
Setup

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Set the ID input format
to Pattern.

Input Format | Pattern U Message Bit pattern of ID

(If you select Extend for the
frame format, 29 bits are
displayed here)

Set the trigger source
# Data Frame frame
Data length of the data field

Condition  True —Comparison condition

Hex XX XX
Data Pattern

& ACK Mode s o ACK slot state

I:D Remote Frame

“» When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data < b; or Data < a, b < Data

SOF (always selected)
Frame format

CAN ID{Pata Condition Setup

Frame Format  Standard Extend

Set the ID input format
to Pattern.

put Format [0Pattemitl  Message Bit pattern of ID

(If you select Extend for the
frame format, 29 bits are
displayed here)

Hex| X XX
Bin XXX OO0 XXXX
[E‘Re"‘““’ Frane Set the trigger source
« Data Frame frame

T I s e Data length of the data field
Condition [TONEATENS Reference Values (a and b)

Bit positions of the most significant
’ bit (MSB) and the least significant bit

M 7 Lss 0 (LSB) in the data to be compared

Endion [ Sien  Sign | Unsign Whether to use a signed (Sign) or
@ ACK Mode ACK unsigned (Unsign) data format
byte order

IM DLM5058-02EN

2-43



2.14 Triggering on CAN Bus Signals (Option)

* When ID Input Format Is Message

rSet the trigger type to ID/Data.

Set the ID input format to

Message. Select an ID from the signal list in the physical
value/symbol definition file (.sbl) loaded in advance
using the file load feature (see section 17.7). Edit
physical value/symbol definition files on your PC
using the dedicated software (Symbol Editor).

SOF (always selected)

GAN IDfData Condition Setup

CH1 500kbps

Mode

ID/Data
]

Gondition Input Format ~ Pattern
Setup

% Signal e Select a data item from the
message list in the loaded
physical value/symbol
definition file (.sbl).

Condition a £ Data ¢ b —Comparison condition

a 0 Reference Values (a and b)
Push @ :Togsle

@ Level
0.30v

Hysteresis

0.6div

ID OR Mode (ID OR)
7. Press the Mode soft key and then the ID OR soft key.

2. Press the Condition Setup soft key to display the following screen.
The instrument triggers on the AND of the SOF, frame type (Remote Frame or Data Frame),
and ACK Mode conditions and of the condition of one of the four IDs. ltems whose check
boxes are selected are used as trigger conditions.

e When ID Input Format Is Pattern

Set the trigger type to ID OR.
SOF (always selected)

Frame format
Source

CAN ID[IOR Condition Setup

CH1 500kbps

Frame Format  Standard Extend
Mode
I> OR .
(2] v D Input Format ~ Pattern N ey — Set the ID Input
Sondition . o il 5w format to Pattern.

Bin

Hex | X X3

Bin | XXX XXXX XXXX

Bit pattern of ID

(If you select Extend for the
EL frame format, 29 bits are

Hox| X 3 displayed here)

Hex X XX

Bin XXX XXXX XXXX

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Set the trigger
source frame
¥ ACK Mode ACK = ACK slot state

[D Remote Frame

+ Data Frame
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2.14 Triggering on CAN Bus Signals (Option)

* When ID Input Format Is Message

Set the trigger type to ID OR.
SOF (always selected)

GAN ID|IOR Condition Setup
CH1 500kbps

Mode

ID OR
3 D Input Format|  Pattern e - — St the |D input

ggrt]l(llli)tion format to
Message.

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div

Select IDs from the list of messages loaded from the physical
value/symbol definition file (.sbl).

Level for Detecting Trigger Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Level

0t - | evel for detecting trigger source states
Hysteresis

M- Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.15 Triggering on CAN FD Bus Signals (Option)

This section explains the following settings for triggering on CAN FD signals:

» Trigger source

Bit rate, sample point, data phase bit rate,

data phase sample point, recessive level, HF rejection
» Level and hysteresis for detecting trigger source states
» Trigger type
Trigger conditions
CAN FD standard

» “CAN FD Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level and bit rate from the received CAN FD
bus signal and trigger on them. For details, see section 12.3.

ENHANCED CAN FD Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (EE)) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select CAN FD to display the
following menu.

= Set the trigger type to CAN FD

4 Source

CH1 500kbps
Mbps

Mode

& _Trigger source
99 - SOF mode

s-Trigger mode

SOF s-Error mode

v

(VOZIEER |D/Data mode

E-1D OR mode
- FDF mode
FD Standard
& CAN FD -
COVIESY standard (ErrorPﬂssive) mode

Push @ :Toggle

ovel . .
@ Rz Level for detecting trigger source states

Hysteresis :
- Hysteresis
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2.15 Triggering on CAN FD Bus Signals (Option)

Trigger Source (Source)
Press the Source soft key to display the following menu..

Source When the bit rate is
T - Trigger source set to User Define

CH1 Bit Rate Bit Rate
) Bit rate and sample point Bit Rate Bit Rate
Bit Rate > = Bit
SSSHl Data phase bit rate and When the data LS rate User Define
N enaes sample point phase bit rate is
IMops set to User Define
. % Data Bit Rate Data Bit Rate
Recessive
Bit Rate Bit Rate
H y-Data phase
1Mbps H User Define
HF Rejection bit rate
OFF
HF rejection
Recessive level Push % :70.0% Pushlg :';rotggle
: it Rate
Sample Point @ {000, Okbps
71.0 Sample Point
- | 70.0%
Push % :70.0% Push © :Toggle |
Sample Point @ Eiliale A I .
{1000 . Okbps Sample point Bit rate

Sample Point
70.0%

70.0%

T
Data phase sample point Data phase bit rate

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4

Sample Point (Sample Point) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define
Turn the jog shuttle to set the sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push % :62 .5%

Sample Point

a-Sample point

When the bit rate is set to User Define

Turn the jog shuttle to set the bit rate and sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Bit Rate Press SET (upper right on the front panel) to

00:0kbpEgd = - . -
Saﬁf,’,]e poi::)t Bit rate switch between bit rate and sample point.

&=~ Sample point
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2.15 Triggering on CAN FD Bus Signals (Option)

Trigger Mode (Mode)

SOF Mode (Start of Frame)

Press the Mode soft key and then the SOF soft key to display the following menu.
The instrument triggers on the start of CAN FD bus signal frames.

CH1 500kbps
/1Mbps

Mode

sor = Set the trigger mode to SOF.

FD Standard

180 non-IS0

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div
Error Mode (Error)

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers on error frames (when the error flag is active) or when it detects various
errors.

When FD Standard is set to ISO
Error Type OR

Error Fr. i
S - Turns error frame detection on or off

LIS I \When an active error flag is detected

a— Turns stuff error detection on or off

mode to Error. SISEEIN \Vhen stuff bits are not inserted properly
Fixed Stuff

/1Mbps
Mode

CH1 500kbps Jset the trigger

Error - —Turns fixed stuff error detection on or off
Error trigger ) ) )
Eyor Topo conditions IS \When fixed CRC stuff bits are not inserted properly

.- CRC

4

- Turns CRC error detection on or off

Ui M \When a CRC error is detected When the specified error factor
I is detected if the CAN FD standard (FD Standard) is set to 1ISO

Factor CRC Error Factor 0

Select the check
boxes for the

¥ CRC Sequence CRC error
factors to detect.

CRC errors are not detected if
both check boxes are cleared.

When FD Standard is set to non-ISO
Error Type OR

Error Frame

¥ Stuff Count
FD Standard

IS0 non-150 OFF oN

Push © :Toggle
@ Level
0.0y

Hysteresis
0.6dliv

OFF ON
Fixed Stuff

OFF ON
CRC

OFF ON

(When CRC is set to ON)
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2.15 Triggering on CAN FD Bus Signals (Option)

ID/Data Mode (ID/Data)

1.
2.

CH1 500kbps
/1Mbps

Mode
ID/Data
k|

Condition
Setup

FD Standard

S0 non-IS0

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div

Press the Mode soft key and then the ID/Data soft key.

Press the Condition Setup soft key to display the following menu.

The instrument triggers on the AND of the SOF, ID, frame type (Remote Frame or Data
Frame), Data, and ACK Mode conditions. Items whose check boxes are selected are used as
trigger conditions.

When ID Input Format Is Pattern
-Set the trigger type to ID/Data.

When the data frame comparison condition is True or False
SOF (always selected)
Frame format

CAN FIj| ID/Data Condition Setup

Frame Format — Standard Extend

Set the ID input format
to Pattern.
Input Format  Pattern Message Blt pattern Of ID
(If you select Extend for the
frame format, 29 bits are
Bin, XXX X000 X000 dISplayed here)
[“Remote Frame Set the trigger source

frame
Comparison size

|—Comparison start position
Comparison condition
Data Pattern

Hex| X XK

+ Data Frame
Size Position 0

Condition| Tr

V80K Mode e~ ACK slot state

Set the value of up to eight consecutive bytes of data from Data 0 to
Data 63 as a trigger condition

—»When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data £ b; or Data < a, b < Data
SOF (always selected)
Frame format

CAN FOJ| ID/Data Condition Setup

Frame Format — Standard Extend

Set the ID input format to Pattern.
Bit pattern of ID

(If you select Extend for the

frame format, 29 bits are

displayed here)

Set the trigger source frame

Input Format  Pattern Message
Hex| X XK
Bin XXX XXXX XXX
[“Remote Frame
Comparison size
« Data Frame

Comparison start position

Comparison condition
Reference Values (a and b)

Size 8 byte Position 0 |byte
Condition a £ Data £ b

a

= Bit positions of the most significant

s g 4,_bit (MSB) and the least significant
Endian Sgn Sen | Unsian bit (LSB) in the data to be compared

WIACK Mode —I—Whether to use a signed (Sign) or
unsigned (Unsign) data format
Byte order
Set the value of up to eight consecutive bytes of data from Data 0 to
Data 63 as a trigger condition
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2.15 Triggering on CAN FD Bus Signals (Option)

* When ID Input Format Is Message

r Set the trigger type to ID/Data.

Set the ID input format to

Message. Select an ID from the message list in the physical
value/symbol definition file (.sbl) loaded in advance

using the file load feature (see section 17.7). Edit

physical value/symbol definition files on your PC

using the dedicated software (Symbol Editor).

SOF (always selected)
CAN FOJ| ID/Data Condition Setup

CH1 500kbps
/1Mbps

Mode

D/Data
k|
Condition Input Format,  Pattern
Setup

@ signal e o — Select a data item from the
signal list in the loaded
physical value/symbol
definition file (.sbl).

FD Standard

807 non-S0 Condition a £ Data £ b —Comparison condition

a 0 Reference Values (a and b)
Push @ :Toggle

@ Level
0.0V

Hysteresis
0.6div

ID OR Mode (ID OR)

7. Press the Mode soft key and then the ID OR soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of the SOF, frame type (Remote Frame or Data Frame),
and ACK Mode conditions and of the condition of one of the four IDs. ltems whose check
boxes are selected are used as trigger conditions.

* When ID Input Format Is Pattern

Set the trigger type to ID OR.

SOF (always selected)
Frame format

CAN FI}f ID OR Condition Setup
CH1 500kbps
Mbps

Mode

Frame Format  Standard Extend

I> OR
=] #D  Input Format|  Pattern e e —Set the ID input

Condition
Setup v i Hex| X XX format to
Pattern.
XXX XXX XXX
< X XK

XXX XX XRXK
Bit pattern of ID
(If you select Extend for the
FD Standard XXX XXX X000K frame format, 29 bits are
1800 non-IS0 X0 displayed here)

¢ X XX

XU 00K 30000
Push @ :Toggle

@ Level [IRemote Frame
0.00v [ Set the trigger
Hysteresis & Data Frame

0.6div source frame
¥ ACK Mode ACK  eeeeeeeeeseasesssss— AC K slot state
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2.15 Triggering on CAN FD Bus Signals (Option)

* When ID Input Format Is Message

Set the trigger type to ID OR.
SOF (always selected)

GAN FOf ID OR Gondition Setup
CH1 500kbps
/1Mbps

Mode

ID OR )
T ) Set the ID input
et format to

Message.

Input Format ~ Pattern Message

FD Standard

150 non-ISO

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div

Select IDs from the list of messages loaded from the physical
value/symbol definition file (.sbl).

FDF Mode (FDF)

7. Press the Mode soft key and then the FDF soft key.

2. Press the Condition Setup soft key to display the following menu.
Set the FDF bit state as a trigger condition.

Source

CH1 500kbps
Mbps

Mod
B St the trigger mode to FDF.
FDF

Condition Condition

0 (CAN)

When the FDF bit is dominant, the instrument assumes
that the frame is a CAN bus signal frame and triggers.

1 (CAN FD)

When the FDF bit is recessive, the instrument assumes
that the frame is a CAN FD bus signal frame and triggers.

0 0
()] (CAN)

1
(CAN FD)

FD Standard

180 non-IS0

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div
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2.15 Triggering on CAN FD Bus Signals (Option)

ESI Mode (ESI (Error Passive))

Press the Mode soft key and then the ESI (ErrorPassive) soft key.
The instrument triggers when the ESI bit is recessive (error passive).

Source

CH1 500kbps
Mbps

Mode

= Set the trigger type to ESI (ErrorPassive).

ESl
(ErrorPassive)

FD Standard

150 non-ISO

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div

CAN FD Standard

Press the FD Standard soft key to select the frame format.
For details on frames, see chapter 4, “CAN FD Bus Trigger,” in IM DLM5058-01EN.

Level for Detecting Trigger Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

@ Level
iL-| evel for detecting trigger source states
Hysteresis

WA Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.16 Triggering on LIN Bus Signals (Option)

This section explains the following settings for triggering on LIN bus signals:

 Trigger source

Bit rate, HF rejection, sample point
» Level and hysteresis for detecting trigger source states
» Trigger type

Trigger conditions

> “LIN Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level and bit rate from the received LIN bus
signal and trigger on them. For details, see section 12.4.

ENHANCED LIN Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (E}) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select LIN to display the following
menu.

& Set the trigger type to LIN.

& Trigger source
CH1 19200bps

Mode

HEENERE - Break Synch mode

= Trigger mode

Break Synch s—-Error mode

v

Break Length
=-LIN bus signal’s
i Break field (WP |D/Data mode

length
=-ID OR mode

Push © :To]ggle

Level . .
@ 'z~ Level for detecting trigger source states

Hysteresis :
- Hysteresis
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2.16 Triggering on LIN Bus Signals (Option)

Trigger Source (Source)

Press the Source soft key to display the following menu.
When the bit rate is
set to User Define

Source

Source

Source . Source
y- Trigger source

CH1
Bit Rate

CH1

Bit Rate
o Bit rate

User Define

19200bps

HF Rejection HF Rejection

- HF rejection

OFF OFF

Push @ :Toggle

@ CINGICHR Bit rate
19200bps

Sample Point 7Samp|e point

Push % :62 .5%
Sample Point

- Sample point

62.5%

Note

The available trigger source settings vary depending on the model.
* The available settings on 8ch models are as follows:

CH1 to CH8
* The available settings on 4ch models are as follows:

CH1 to CH4

Sample Point (Sample Point) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define
Turn the jog shuttle to set the sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up

list that appears on the screen.

Jog shuttle setting menu
Push #2162 .5%

Sample Point
- Sample point

When the bit rate is set to User Define
Turn the jog shuttle to set the bit rate and sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up

list that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Bit Rate

LNEES - Bit rate
Sample Point

&a-Sample point

Press SET (upper right on the front panel) to switch between bit rate and sample point.
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2.16 Triggering on LIN Bus Signals (Option)

Trigger Mode (Mode)

Break Synch Mode

Press the Mode soft key and then the Break Synch soft key to display the following menu.
The instrument triggers when it detects a break field and then a synch field (Break Field + Synch
Field).

Source

CH1 19200bps

Mode

e Set the trigger mode to Break Synch.

Break Synch

Break Length

" e-Low-pulse bit length that is used to detect breaks

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Error Mode
Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers when it detects an error.

Source

CH1 19200bps

Mode
6 E-Set the trigger mode to Error.
Fror
] Error trigger conditions
E{{O" Tyre e e o Crror Type OR
ST Turns parity error detection on or off
When the computed parity result of the Protected
Identifier Field is in error
2 Turns sync error detection on or off

LD \When the Synch Field is not 0x55

OFF ON
Sync

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div
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2.16 Triggering on LIN Bus Signals (Option)

ID/Data mode
7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of the Break Synch, ID, and Data Frame conditions. Items
whose check boxes are selected are used as trigger conditions.

-Set the trigger type to ID/Data.

When the comparison condition is True or False

Break Synch (always selected)

4 Source

CH1 19200bps

Mode

ID/Data o
Conclition ]7 Bit pattern of ID
Setup =

«\Data Frame

S S |\ " |cngth
Condition —Comparison condition

J000 0K XK XNRX X X Data Pattern
XK XX
Push © :Toggle

@ Level & When the comparison condition is Data = a; Data # a; a < Data; Data < b;

0.00v a < Data < b; or Data < a, b < Data
Hysteresis

0.6dliv Break Synch (always selected)

D/Data Condition Setup

¢ XX
]*Bit pattern of ID
X00000

I B s - Data length

#Data Frame

Condition a € Data & b —Comparison condition
a 0 b === Reference Values (a and b)

MsB N s Bit positions of the most significant
endion [ s s DURSEN bit (MSB) and the least significant
bit (LSB) in the data to be compared
Whether to use a signed (Sign) or
unsigned (Unsign) data format

Byte order
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2.16 Triggering on LIN Bus Signals (Option)

ID OR Mode
7. Press the Mode soft key and then the ID OR soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of the Break Synch condition and the condition of one of
the four IDs. Items whose check boxes are selected are used as trigger conditions.

Set the trigger type to ID OR.

Break Synch (always selected)

D OR Condition Setup

Source

CH1 19200bps

Mode

I> OR
]
Gondlition
Setup

Bit pattern of ID

XNOXXX

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Level for Detecting Trigger Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

@ Leve
e - | evel for detecting trigger source states
Hysteresis

Wl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.17 Triggering on CXPI Bus Signals (Option)

This section explains the following settings for triggering on CXPI bus signals:

» Trigger source

Bit Rate, T Sample, Clock Tolerance, HF Rejection
» Level and hysteresis for detecting trigger source states
» Trigger type

Trigger conditions

» “CXPI Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level and bit rate from the received CXPI
bus signal and trigger on them. For details, see section 12.5.

ENHANCED CXPI Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (EE}) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select CXPI to display the
following menu.

= Set the trigger type to CXPI.

& Trigger source

CH1 19200bps .~ SOF mode

Mode

= Trigger mode

SOF —Error mode

\4

—PTYPE Mode
DRZIEEEE  |D/Data mode

*—ID OR mode

LESITEERE — Wakeup/Sleep Mode

Push © :To]ggle

Level . .
@ 'z~ Level for detecting trigger source states

Hysteresis :
- Hysteresis
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2.17 Triggering on CXPI Bus Signals (Option)

Trigger Source (Source)
Press the Source soft key to display the following menu..

Source

Source .
y- Trigger source
CH

Bit Rate

IO Bit rate

T Sample T Sample

0.040Thit 0.040Tbit

Clock Tolerance Clock Tolerance
+1.08 +1.08

HF Rejection HF Rejection

HF Rejection

OFF OFF

rejection

Push % :+1.0% Push % :+1.0% ush % :0.0400Thi

Clock Tolerance| Clock Tolerance T Sample X
E_Clock & T Sample
+ .08 S tolerance BB Set the sum value for
determining the logical
Source value of the current bit.
Source
CHA
Bit Rate
User Define
T Sample
0.040Thit When the bit rate is set to User Define

Bit Rate/
k Tolerance

19200bps
+1.0%

HF Rejection HF Rejection

OFF OFF

Push BC¥ :';rotggle Push Eg :I{({ggle
it Rate it Rate I
19210bps @ 19200bps Bit rate

UallBees Clock tolerance
+1.0%

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4
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2.17 Triggering on CXPI Bus Signals (Option)

Clock Tolerance (Clock Tolerance) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define
Turn the jog shuttle to set the clock tolerance.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push #2103

Clock Tolerance,
s Clock tolerance

+ f1.0%
When the bit rate is set to User Define
Turn the jog shuttle to set the bit rate and clock tolerance.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Bit Rate
0y Bit rate
Glock Tolerance|
SMRY.-Clock tolerance

Press SET (upper right on the front panel) to switch between bit rate and clock tolerance.
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2.17 Triggering on CXPI Bus Signals (Option)

Trigger Mode (Mode)

SOF Mode (Start of Frame)

Press the Mode soft key and then the SOF soft key. The following menu appears.
The instrument triggers on the start position of CXPI bus signal frames.

CH1 19200bps

Mode

sor = Set the trigger mode to SOF.

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div

Error Mode

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers when it detects various types of errors.

Source

CH1 19200bps

Mode

= Set the trigger mode to Error.
Error
« Error trigger conditions
EHOI Type o e o Crror Type OR
Parity

s— Turns parity error detection on or off

e o When a parity error is detected
CRC
e — Turns CRC error detection on or off

OFF] ON When a CRC error is detected

Data Length .
*— Turns data length error detection on or off

e o When the DLC value and the number of data pieces in
Framing the data field (data length) do not match

OFF. oM Turns framing error detection on or off
IBS When the logical value of the stop bit of a field
or the stop bit of data is 0

Turns IBS error detection on or off
When the number of IBS bits is 10 or more

Push @ :Toggle

@ Level
0.30v

Hysteresis
0.6div

Turns clock error detection on or off
When the clock width exceeds the specified tolerance
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2.17 Triggering on CXPI Bus Signals (Option)

PTYPE mode

Press the Mode soft key and then the PTYPE soft key to display the following menu.
The instrument triggers by detecting CXPI bus signal’'s PTYPEs.

4 Source

CH1 19200bps

Mode

2 Set the trigger mode to PTYPE.
PTYPE

Condition

Gondlition

Every

PTYPE 3198 -Every PTYPE

The instrument triggers on all PTYPEs.

[EEEEEe No Response
The instrument triggers when a PID is not detected after PTYPE.

Push @ :Toggle
@ Level
0.00v

Hysteresis
0.6div
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2.17 Triggering on CXPI Bus Signals (Option)

4 Source

CH1 19200bps

Mode

ID/Data
Condlition
Setup

Push © :Toggle
@ Level
0.0y

Hysteresis
0.6dliv

ID/Data mode
7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of SOF, ID, frame information, and data. Items whose
check boxes are selected are used as trigger conditions.

-Set the trigger type to ID/Data.

When the comparison condition is True or False

SOF (always selected)
Set the trigger conditions based on the presence of the PTYPE field.

CXPI Ip/Data Condition Setup

Bit pattern of ID
You cannot set these
to 0 when with

Bin XXX XXKK PTYPE is set to No.

# Frame Information

Wokeu K™ Sleep[ X ® Set frame information.

with PTYPE ~ Yes No

Hex| XX

, Comparison size
Size 8

Comparison start position

GCondition = True

Hex

. 0 Data Pattern

Set the value of up to eight consecutive bytes of data from Data 0 to
Data 255 as a trigger condition

—» When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data < b; or Data < a, b < Data
SOF (always selected)
Set the trigger conditions based on the presence of the PTYPE field.

CXPI lIp/Data Condition Setup

Bit pattern of ID
You cannot set these
with PTYPE  Yes 9 to 0 when with

Hex XX PTYPE is set to No.

Bin XXX XXXX . .
Set frame information.
+ Frame Information

Wakeup K = Sleep X =

,700mparison size
Se 8 Comparison start position

byte Position by tte———————m
Condition| @ ¢ Data £ b - COMparison condition
a 0 b - Reference Values (a and b)

MsB 7 I - Bit positions of the most significant
bit (MSB) and the least significant
bit (LSB) in the data to be compared

Byte order Whether to use a signed (Sign) or unsigned (Unsign)
data format
Set the value of up to eight consecutive bytes of data from Data 0 to
Data 255 as a trigger condition

Endian Big Little Sign Sign Unsign

IM DLM5058-02EN
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2.17 Triggering on CXPI Bus Signals (Option)

ID OR Mode
7. Press the Mode soft key and then the ID OR soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of the SOF condition and the condition of one of the four
IDs. Items whose check boxes are selected are used as trigger conditions.

Set the trigger type to ID OR.

SOF (always selected)
Set the trigger conditions based on the presence of the PTYPE field.

Source CXPI lf} OR Condition Setup

CH1 19200bps

Mode

I> OR

= vith PTYPE Vs

Gondlition

Setup
v D1

XXX KXXX
< XX

XXX KXXX

Bit pattern of ID

Push © :Toggle OO0 XXKK
@ Level
0.50v

Hysteresis
0.6div

Wakeup/Sleep Mode

Press the Mode soft key and then the Wakeup/Sleep soft key to display the following
menu.
The instrument triggers by detecting the specified type.

Source

CH1 19200bps

Mode

= Set the trigger mode to Wakeup/Sleep

Wakeup/Sleep

Type
e - When a pulse in the dominant period between
250 ps and 2500 ps is detected

(ST When a transition from a state in which there is no clock after a
sleep detection to a state in which there is a clock is detected

Wakeup Pulse

SRR When the sleep frame ID value is 1F (hexadecimal)

T When 5 ms elapses after a transition is made from a state in
which there is a clock to a state in which there is no clock

Push @ :Toggle
@ Level
0.0V

Hysteresis
0.6div
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2.17 Triggering on CXPI Bus Signals (Option)

Level for Detecting Trigger Source States (Level, Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

eve
@ - | evel for detecting trigger source states
Hysteresis

WA Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.18 Triggering on SENT Signals (Option)

This section explains the following settings for triggering on SENT signals:

» Trigger source » Trigger type
HF rejection, source bit Trigger conditions
» Level and hysteresis for detecting trigger source states * Format

> “SENT Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the source format, level, and hysteresis from the received
SENT bus signal and trigger on it. For details, see section 12.6.

ENHANCED SENT Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (E}) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select SENT to display the
following menu.

= Set the trigger type to SENT.

Mode

- Trigger source :
99 RH4ME Every Fast CH mode

NG - Format
R Fast CH S&C mode

Mode

=-Trigger mode Fast CH

Every il - Fast CH Data mode

Fast CH

v

P3G Every Slow CH mode

Hy WUllE - Slow CH ID/Data mode

I - Error mode

Push © :To]ggle

Level . .
@ iz Level for detecting trigger source states

Hysteresis :
- Hysteresis
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2.18 Triggering on SENT Signals (Option)

Trigger Source (Source)
Press the Source soft key. The menu that appears varies depending on the specified trigger
source.

When the Trigger Source Is a Channel from CH1 to CH8

Source

Source

- Set the trigger source to a channel from1 to CHS.
CH

HF Rejection . )
y— HF rejection
OFF

Push @ :Toggle

©)] Le"‘ﬂ - Level for detecting trigger source states
Hysteresis .
Y% Hysteresis

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4

When the Trigger Source Is Logic
For the 701989 logic probe

Source

Source

Source Source

a-Set the trigger
source to Logic.

Logic

Logic

Source Bit Source Bit

- Source bit

A0 A0

Noise
Rejection

M

- Noise rejection

Push % -2 50V
Level

Push % -2 50V

Level

e-Level for detecting
2l trigger source states 2.3

Note

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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2.18 Triggering on SENT Signals (Option)

Format (Format)

Press the Format soft key to display the following menu.

Format

Version

SENT signal specification version
Version

APR2016

Clock Tick

@ = 3.00us

Clock Tolerance

SERAI -Number of data nibbles of fast

RSN | channel messages

6 Whether to include pause
IR | pulses in Fast CH messages
el (This is selectable when the

g version is APR2016 or JAN2010.)
2 CRC type
= (This is selectable when the
Customize : :
B version is APR2016 or JAN2010.)

Factor

Recommended

Gustomize Error Factor

Successive Calibration Pulses

Push % :3.00us
Clock Tick [Jorr

8.00us #IPreferred Option

[Cloption 2

Status and Communication

Clock Tolerance

@ 25.0%

Data Nibbles
[
Pause Pulse

OFF ON
CRC Type

Recommended
il .
Customize
Error
Factor

Push % 25 .0%
Clock Tolerance

v

G- APR2016

NS ) AN2010

FEB2008

e - FEB2008

Clock Tick
3.00us
Clock Tolerance
25.0%
Data Nibbles
6
Pause Pulse
OFF ON
CRC Type
Recommendled
& Customize

Error
Factor

~Bit 0

B_Clock tick
S tolerance [REERE

B Clock Tick

~Bit 1

Method of detecting error types
Successive CAL Pulses and Status
and Communication

Setting the Clock Tick (Clock Tick)
7.  Press the Clock Tick soft key.

2. Turn the jog shuttle to display the waveforms that have been found.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

Push #% -3 .00us
Clock Tick

CHUEE-Set the clock tick.

Clock Tick Tolerance (Clock Tolerance)
7. Press the Clock Tolerance soft key.

2. Turn the jog shuttle to display the waveforms that have been found.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push #1225 .0%

Clock Tolerance,

Clock tick tolerance
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2.18 Triggering on SENT Signals (Option)

Trigger Mode (Mode)

Every Fast CH mode
Press the Mode soft key and then the Every Fast CH soft key to display the following

menu.
The instrument triggers when it detects a fast channel message.

Format

Mode

2 Set the trigger mode to Every Fast CH.

Every
Fast CH

Push % -2 50V
Level

2.8V

Fast CH S&C mode
Press the Mode soft key and then the Fast CH S&C soft key to display the following
menu.

The instrument triggers on the status and communication bit pattern.

Format

Mode

Eggt oH & Set the trigger mode to Fast CH S&C.

h| Fast CH Status and Communication o

Hex | X R
Bit Pattern
Bin = XXXX

Condition >
Setup

Push % -2 50V
Level

2.8V
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2.18 Triggering on SENT Signals (Option)

Fast CH Data mode
7.

Format

Mode

Fast CH
Data

k|
Condition
Setup

Fast CH

Data Type —mgBEIE] type Size Order
User

Nibble
k|

User Setup

Push % :2 .50¥

Level

2.30v

Press the Mode soft key and then the Fast CH Data soft key to display the following
menu.

Press the Condition Setup soft key. The screen that appears varies depending on
the specified fast channel data type.

The instrument triggers on the AND of fast channel Data conditions. ltems whose check boxes
are selected are used as trigger conditions.

~Set the trigger mode to Fast CH Data.
When the data type is nibble

Fast CH Data Condition Setup

When the data type is User
€ Fest cH Data Condition Setup

Condiiti
Condition True False ondition

a < Data < b
a < Data < b
a < Data < b

a < Data < b

Reference Values
(a and b)

Select the check boxes for the Comparison condition
items that you want to use as
comparison conditions.

When the version is APR2016

User Data Type Setup

User Data Type Setup

m—— Multiplexing
# Datal Big Little
Order

When the data
type is User

« Data2 Big Little « Datal(FC) Big Little

#Data3 Big Little

# Data? Big Little

Datad i Little + Data3 Big Little

« Datad Big Little

nibble order
Data size '
Select the check boxes for the
items that you want to use as Select this check box in the
comparison conditions. case of a multiplexed signal®

1 The total number of bits for Data1 to Data4 is up to 24. If you try to
exceed the total number of bits, the data size of other pieces of
Data is reduced.

2 When the check box for Multiplexing is selected, the Size of Data1
is fixed to 4 to correspond to FC.
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2.18 Triggering on SENT Signals (Option)

Every Slow CH mode
Press the Mode soft key and then the Every Slow CH soft key to display the following

menu.
The instrument triggers when it detects an “Every Slow CH” message.

Format

Mode

2 Set the trigger mode to Every Slow CH.

Every
Slow CH

Slow CH Type Slow CH

Enhanced Short

Enhanced

Push % :2 .50V Slow channel message type
Level (This is selectable when the format version is APR2016 or JAN2010.)

2.8V
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2.18 Triggering on SENT Signals (Option)

Slow CH ID/Data mode
7.  Press the Mode soft key and then the Slow CH ID/Data soft key.

2. Press the Condition Setup soft key. The menu that appears varies depending on the
specified slow channel message type.

The instrument triggers on the AND of the slow channel ID and Data conditions. ltems whose
check boxes are selected are used as trigger conditions. Set ID and data reference values a
and b in Hex (hexadecimal) or Dec (decimal) according to the input format setting.

* When the Message Type Is Short

~Set the trigger mode to Slow CH ID/Data.

When the data comparison condition is True or False
Slow CH ID/Data Condition Setup

ID comparison condition
Condition Input Format  Hex Dec —H[p] input format

Format a ammmem — ID reference values (a, b)

Mode

Slow CH
ID/Data
Condlition

Setup

Condition - Data comparison condition

Slow CH Type

Short
When the data comparison condition is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data

Slow CH ID/Data CGondition Setup

Push % :2 .50%
Level

Input Format Hex S eaaaasaeaesssssssssss— 1D and Data input formats

,7|D comparison condition

viD
2.30v

Condition I = a

a o amm—— ID reference values (a, b)

Condition| a ¢ Data < b S e e Data comparison condition

2 8 Data reference values (a, b)

Setting ID/Data Reference Values a and b

Input format setting Hex Dec
Selectable range for ID OtoF 0to 15
reference valuesaand b pata o to FF 00 to 255
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2.18 Triggering on SENT Signals (Option)

* When the Message Type Is Enhanced

Format

Mode

Slow CH

ID/Data
]

Gondlition

Setup

Slow CH Type

Enhanced

Push # =2 .50V
Level

2.3V

* When the ID and Data Message Formats Are Set to “12bit data, 8bit ID”
~Set the trigger mode to Slow CH ID/Data.

When the data comparison condition is True or False
Slow CH ID/Data Condition Setup

[x]
Set the ID and data
—,_message formats to 12bit
data and 8bit ID.

ID comparison condition

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

Gondition Input Format| Hex Dec ———g|»] input format

a s |D reference values (a, b)

+ Data

Condition . - Data COmparison condition

Hex X XX
Data pattern
Bin  XXXX XXXX XXXX

When the data comparison condition is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data

Slow CH ID/Data Condition Setup

[>]
Set the ID and data
—,_message formats to 12bit
Input Format 3 data and 8b|t ID

@D ID and Data input formats

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

Gondition 1D = S s D comparison condition

2 s |D reference values (a, b)

+ Data

Condition a £ Data < b ———————————g P\ 1] Comparison condition
7 0 e - Data reference values (a, b)

Setting ID/Data Reference Values a and b

Input format setting Hex Dec
Selectable range for ID 00 to FF 0 to 255
reference values aand b pata (g0 to FFF 0 to 4095
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2.18 Triggering on SENT Signals (Option)

* When the ID and Data Message Formats Are Set to “16bit data, 4bit ID”
~Set the trigger mode to Slow CH ID/Data.

When the data comparison condition is True or False
Slow CH ID/Data Condition Setup

(%]
Set the ID and data
—,—message formats to 16bit
data and 4bit ID.

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

ID comparison condition
Condition Input Format| Hex Dec ——]41»] input format

a

Format

ID reference values (a, b)
Mode
Slow CH
ID/Data

il

Condition s Data comparison condition

Hex
wnl o " ]7Data pattern

Condition
Setup

Slow CH Type

Enhanced

When the data comparison condition is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data

Slow CH ID/Data Condition Setup
Push ¥ -2 50V
Level

2.8V

[x]
Set the ID and data
—,_message formats to 16bit
Input Format ~ Hex Dec data and 4b|t ID.

@D ID and Data input formats

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

Condition e e |D cOmparison condition

a

ID reference values (a, b)

Condition  a & Data § b o Data comparison condition
a v e - Data reference values (a, b)

Setting ID/Data Reference Values a and b

Input format setting Hex Dec

Selectable range for ID OtoF 0to 15
reference values aand b pata 0000to FEFF 0 to 65535
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2.18 Triggering on SENT Signals (Option)

Error Mode

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers when it detects various types of errors.

Set the trigger mode to Error.

Error trigger conditions
Error Type OR

Source Successive

CAL Pulses
OFF ON

Turns Successive CAL Pulses? error detection on or off
_ When there is a difference of 1/64 tick or more in the next or
Nibble Number preViOUS SYNC/CAL

ONF_IFH o Turns Nibble Number error detection on or off
ibble

- Data Value When the number of nibbles in a single message does not
OFF  ON match the specified value

CH1

Format

Mode

Error

4
E;’{or Type SEEESNNNNSN [gst CH CRC

OFF ON

Turns Nibble Data Value error detection on or off

When any of the Status and Communication, Data, and CRC tick
Status and_ counts is abnormal

Communication

G oM _L Turns Fast CH CRC error detection on or off

Slow CH Type

Enhanced

When a Fast CH CRC error is detected

Turns Status and Communication? error detection on or off
Status and Communication bit 0 or bit 1 is 1

Slow CH CRC

OFF ON

Push @ :Togsl .
@um Tavel Turns Slow CH CRC error detection on or off
0.300v

When a Slow CH CRC error is detected

Hysteresis
0.6di
- 1 Not selectable when Successive Calibration Pulses is set to OFF for

Customize Error Factor in “Setting the Format (Format) (page 2-68)

2 Selectable when the Bit 0 or Bit 1 check box is selected under
Status and Communication for Customize Error Factor in “Setting
the Format (Format) (page 2-68)

Slow channel message type
(This is selectable when the format version is APR2016 or JAN2010.)

Level for Detecting Trigger Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
When the trigger source is set to CH1 to CH8
Push °L :Tolggle
eve
@ il - L evel for detecting trigger source states

Hysteresis
MLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

When the trigger source is LOGIC
Push % :2 .50¥

Level

m-Level for detecting trigger source states
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2.19 Triggering on PSI5 Airbag Signals (Option)

This section explains the following settings for triggering on PSI5 Airbag signals:

» Trigger source (sync signal, data frame source)
Bit rate, data length, error detection method, clock tolerance, HF rejection, sync signal noise
rejection
» Time range of each slot
Start position of each slot and the end position of the last slot
» Level and hysteresis for detecting trigger source states
» Trigger type
Trigger conditions

> “PSI5 Airbag Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup

The instrument can automatically set the bit rate, data length, error detection method, level, and
hysteresis of the trigger source from the received PSI5 Airbag signal and trigger on them. For
details, see section 12.7.

ENHANCED PSI5 Airbag Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select PSI5 Airbag to display the
following menu.

Set the number of slots.

8- Set the trigger type to PSI5 Airbag.
PSI5 Airbag

Sync

- Set automatically
4

- Sync signal
CHi

Data

. o-Set to 1

e-Data frame source
CH2 125kbps

Number of
ots

a-Set to 2

v

i S Setto 3

G - Set the time range of

each slot. a-Set to 4

Mode

= Trigger mode

Start Bit E-Sync mode

v

a-Setto 5

SERRTE - Start Bit mode 8 Set to 6
L. Frame in Slot Mode

IGENEE Data mode

y- Error mode
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2.19 Triggering on PSI5 Airbag Signals (Option)

Sync Signal (Sync)

Press the Sync soft key. The following menu appears.

Sync

-
. a-Set the sync signal to a channel from CH1 to CH8 or None.

When you set the sync signal to a channel from CH1 to CH4, the data frame sources
also set to CH1 to CH4.
When you set the sync signal to a channel from CH5 to CH8, the data frame sources
also set to CH5 to CH8.

CH1

HF Rejection . .
y— HF rejection

i Not displayed when the sync signal is set to None

Push @ :Toggle

O | cvel for detecting sync signal states
Hysteresis

- Hysteresis

Note
The available sync signals vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4

Level for Detecting Sync Signal States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

@ Leve
ue-Level for detecting sync signal states
Hysteresis

WLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.19 Triggering on PSI5 Airbag Signals (Option)

Data Frame Source (Data)
Press the Data soft key to display the following menu.

Data

j Set the data frame source.
When the sync signal is a channel from CH1 to CH4
) CHz When the sync signal is a channel from CH5 to CH8
Bit Rate

Source

When the bit rate is

set to User Define
Bit Rate

v

i Bit Rate
el Bit rate |
Data Bits User Define
5-Data length .

10bit|  16bit
Error
R F i ror detection method
Parity  CRC
4 Clock
INEEEl Clock tolerance
+5.0%

HF Rejection

v

SyncNoiseRe j
s HF rejection Mode Push % :15.0%

Clock Tolerance

E_Clock
S tolerance

OFF
4 Sync Noise

Rejection
>
44 .Qus

OFF ON

Push #% :44 .Qus

Rejection End .
Push @ :Toggle *Sync 5|gnal
@ [ | cvel for LR hoise rejection ush # :125.0kbp
0.30v Bit Rate

fysseweny detecting data These values can i Bit rate

Wil frame source controlled when 1125 Okbps
states the setting is on.
Hysteresis

Level for Detecting Data Frame Source States (LEVEL, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
« To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ 0ue - | evel for detecting data frame source states
Hysteresis

Wl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Clock Tolerance (Clock Tolerance)

7. Press the Clock Tolerance soft key.

2. Turn the jog shuttle to set the clock tolerance.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push % :45.0%

Clock Tolerance

SR -Clock tolerance
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2.19 Triggering on PSI5 Airbag Signals (Option)

@t 44.0us

Sync Noise Rejection End (Rejection End)
7. Press the Sync Noise Rejection soft key.

2. Turn the jog shuttle to set the time period to the end of noise rejection.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push #% :44 .Qus

Rejection End

LI Sync noise rejection end

Setting the Time Range of Each Slot (Slot)
Press the Slot soft key to display the following menu.

Example when the number of slots is set to 6

Slot
Slot 1 Start

Slot 2 Start
+ 181.3us
Slot 3 Start

+ 328.9us R
-Select the slot for setting the

RN | start position.

+ 492.0us
Slot 5 Start
+ 672.1us
Slot 6 Start
+ 870.0us

Slot 6 End
a—Select the last slot for setting the
end position.

+ 1088.3us

Push #% :44 .Qus

Slot 1 Start
a— Set the start position of each slot and

LR the end position of the last slot.

Set the start position (Start) of each slot and the end position (End) of
the last slot.

7. Press any of the Slot 1 Start to Slot 6 or Slot End soft key.

2. Turn the jog shuttle to set the start (Start) or end (End) position.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push #% :44 .Qus

Slot 1 Start

LA Set Slot Start and Slot End.

Note
» The slot start position that can be set varies depending on the number of slots (Number of
Slots), which specifies the trigger source frame pattern.
» The slot end position that can be set is the largest number specified by Number of Slots.
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2.19 Triggering on PSI5 Airbag Signals (Option)

Trigger Mode (Mode)

Sync Mode

Press the Mode soft key and then the Sync soft key to display the following menu.
The instrument triggers on the rising edge of sync pulses.

PSI5 Airbag
Sync

4

CH1

4 Data

CH2 125kbps

Number of
ots

6

= Set the trigger mode to Sync.

Start Bit Mode

Press the Mode soft key and then the Start Bit soft key to display the following menu.
The instrument triggers on start bits.

PSI5 Airbag

d Sync

CH1

4 Data

CH2 125kbps

Number of
ots

6
Slot

Mode

= Set the trigger mode to Start Bit.
Start Bit
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2.19 Triggering on PSI5 Airbag Signals (Option)

Frame in Slot Mode
Press the Mode soft key and then the Frame in Slot soft key to display the following

menu.
The instrument triggers on data frames included in the selected slot. Frame in Slot mode will not
be available if the sync signal (Sync) is set to None.

PSI5 Airbag
Sync

4

CH1

' Data

CHZ 125kbps

Number of
Slots

6

Slot

Mode

Frame e~ Set the trigger mode to Frame in Slot.

in Slot

Slot No.

5-Set the slot number for specifying the trigger source frame pattern.

* 1to N (the number of slots) when the number of slots* on the Setup menu is set to
a number from 1 to 6

* 1 to 6 when the number of slots on the Setup menu is set to Auto

1

Data Mode
7.  Press the Mode soft key and then the Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on data frames included in the selected slot.

-Set the trigger mode to Data.

PS5 Airbag When the data comparison condition is True or False

1 Sync

Data Condition Setup

CH1
' Data

¥ Slot

CHZ 125kbps

Number of
Slots

6

Condition| True
Hex| X XX

Slot Bin| XX XXXX XXXX

Mode
Data When the data frame condition is Data = a; Data # a; a < Data; Data < b;

] a < Data < b; or Data < a, b < Data
Condition

Setup Data Condition Setup

+ Slot

Data comparison condition

Condition a ¢ Data < b - Input Format | Hex  Dec —MDE{¢:} input format

a__ o UL Reference Values (a and b)
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2.19 Triggering on PSI5 Airbag Signals (Option)

Error Mode
Press the Mode soft key and then the Error soft key to display the following menu.

The instrument triggers when it detects various types of errors.

PSI5 Airbag

1 Sync

CH1

' Data

CHZ 125kbps

Number of
Slots

6

Slot

Mode

Error
4

Error Type
OR

Frame

OFF ON

Manchester

OFF ON
Start Bit

OFF ON
Parity/CRC

OFF ON

Frame Number

OFF ON
Slot Boundary

OFF ON

Set the trigger mode to Error.

Error trigger conditions
Error Type OR

e— Turns frame error detection on or off
When the number of bits in a data frame is insufficient or

Turns Manchester error detection on or off
When the specified clock tolerance is exceeded

Turns Start Bit error detection on or off
When the start bit state is not 00.

Turns Parity/CRC error detection on or off
When a parity check error or CRC error is detected

Turns Frame Number error detection on or off
When the data frames are insufficient or excessive with
respect to the specified number of slots.

Turns Slot Boundary error detection on or off
When the data frame exceeds slot boundary or overlaps
the sync signal boundary
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2.20 Triggering on UART Signals (Option)

This section explains the following settings for triggering on UART signals:

 Trigger source
Bit rate, bit order, polarity, HF rejection, source bit, sample point
* Format
Level and hysteresis for detecting trigger source states
» Trigger type
Trigger conditions

» “UART Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level and bit rate from the received UART
signal and trigger on them. For details, see section 12.8.

ENHANCED UART Menu

7. Press ENHANCED to display the ENHANCED menu.
You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select UART to display the
following menu.

= Set the trigger type to UART.

a-Trigger source
CH1 19200bps

[ - Format Format

v

8hit No Parity e - 8-bit data

Mode

WS Trigger mode
TR — e el - Every Data
mode

[CIRCUAE - 7-bit data + parity bit

E-Error mode EESCIEE-8-bit data + parity bit

- Data mode

Push @ :Toggle
ORI | cvel for detecting trigger source states

Hysteresis .
- Hysteresis
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2.20 Triggering on UART Signals (Option)

Trigger Source (Source)
Press the Source soft key to display the following menu..

When the Trigger Source Is a Channel from CH1 to CH8

When the bit rate is set
to User Define

Source Source

Source B Set the trigger Source
CHA source to a channel CHA
gl from CH1 to CHS. Bit Rate

19200bps B Bit rate User Define
Bit Order . Bit Order
a-Bit order
MSB MSB LSB
Polarity Polarity
g Polarity

Tf o fEE

HF Rejection HF Rejection
- HF rejection

OFF OFF

Push @ :Toggle

@ CINGICIe Bit rate
19%00bps

Sample Point 7Sample point

Push #2162 .5%

Sample Point ;
- Sample point

Note

The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8

* The available settings on 4ch models are as follows:
CH1 to CH4
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2.20 Triggering on UART Signals (Option)

When the Trigger Source Is Logic
For the 701989 logic probe

Source

Source
L - Set the trigger source to Logic. Source

Logic

Logic
Source Bit When the bit rate is e [t When the bit rate is set

a-Source bit . \
0 set to User Define A0 to User Define
Bit Rate Bit Rate Bit Rate Bit Rate
o Bit rate
19200bps User Define 19200bps User Define
Bit Order Bit Orcler Bit Order Bit Order
g Bit order
MSB  [LSB MsB  [LSB MSB  [LSB
. Polarity Polarity Polarity
w Polarity
TF fdR Tf o fEE
Noise Noise
Rejection . Rejection
5-Noise
I rejection o ~
Push % :62 5% Push Bc_g :RTotggle JBit rate Push #:62 5% Pushg:Totggle JBit rate
. T ate . T ate
Sample Point 7Samp|e @ 19200, 1S Sample Point fSampIe @ 19200 bps
R point BSE Sample G2 point BAS®  Sample
point point

Note

The following source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

Sample Point (Sample Point) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define

Turn the jog shuttle to set the bit rate and sample point.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push #2162 .5%

Sample Point
- Sample point

When the bit rate is set to User Define

Turn the jog shuttle to set the sample point.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Bit Rate
NS Bit rate

Sample Point

&a-Sample point

Press SET (upper right on the front panel) to switch between bit rate and sample point.
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2.20 Triggering on UART Signals (Option)

Trigger Mode (Mode)
Every Data mode

Press the Mode soft key and then the Every Data soft key to display the following menu.
The instrument triggers on all data.

CH1 19200bps

Format

8bit No Parity

Mode

Every Data

Push @ :Toggle

@ Level
0.0V

Hysteresis
0.6div

Error Mode

= Set the trigger mode to Every Data.

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument triggers when it detects various types of errors.

Source

CH1 19200bps

Format
g Format
8hit No Parity
Mod .
e - Set the trigger

Error mode to Error.
4

Error Type

Push @ :Toggle

Level
0.0V
Hysteresis
0.6div

@

— Error trigger conditions
When the format is 8bit No Parity

Error Type

UL Turns framing error detection on or off

=2l \When the logical value of the stop bit is 0

When the format is 7bit Parity or 8bit Parity
Error Type OR

UL - Turns framing error detection on or off
OFF When the logical value of the stop bit is 0

Parity

ON

& Turns parity error detection on or off

(NI \When a parity error is detected in the received character

- Specify whether to perform even or odd parity
checks when parity error detection is on.

Even
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2.20 Triggering on UART Signals (Option)

Data Mode

7. Press the Mode soft key and then the Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers when the data pattern is matched.

-Set the trigger mode to Data.

When the data pattern input format is Pattern
Source UART Data Condition Setup

CH1 19200bps ¥\ Data

F | t . . agw
orma Sizo Comparison condition (always True)

Condition Input Format | Pattern ASCII Set the data pattern input
Hex XX XX XX XX format to Pattern.

8bit Parity

Mode

. Data Bin Data pattern
Condlition
Setup

UART Data Condition Setup

BiData Set the data pattern input
Szo 4 byte format to ASCII.

Condition Input Format| Pattern ASCIl
Push © :Toggle

@ Lo 0ooo B e C2se-sensitive setting
0.0V

Hysteresis Select the check box to
D.(5 enable the setting.

Data pattern
Use the keyboard that appears on the screen.

- Switches between uppercase
and lowercase

Moves the cursor

e Deletes the character at

the cursor position
E-Deletes the previous

character

2 Deletes all the characters
you have entered

- Confirms the characters
that have been entered

Space Enter

Enter

Data Pattern
You can enter up to 4 characters.

* You can switch between uppercase and lowercase to enter alphabet characters.
However, case is distinguished only when the Case Sensitive check box is selected.

» The special characters CR, LF, SP, and NUL are shown in single quotation marks.
These special characters are counted as one character including the single quotation
marks. Example: AB’CR’D (four characters), XY’SP’ (three characters), PNUL'WU (four
characters)

» The entered string, including the character codes for the case, is retained even if the
input format is changed to Bin or Hex. It is also retained when the format is changed
from Bin or Hex to ASCII.

 If a character code that does not exist on the keyboard is entered when the input format
is Bin or Hex and then the input format is changed to ASCII, a white square is displayed
in the corresponding position.
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2.20 Triggering on UART Signals (Option)

Level for Detecting Trigger Source States (Level, Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

keypad that appears on the screen.

To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
When the trigger source is set to CH1 to CH8
Push @ :Toggle

eve
@ iL-| evel for detecting trigger source states
Hysteresis

WLl - Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

When the trigger source is LOGIC
Push % :2 .50¥

Level
m-Level for detecting trigger source states

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

2-88
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2.21 Triggering on I>2C Bus Signals (Option)

This section explains the following settings for triggering on 1°C bus signals:

» SCL source and SDA source

HF rejection, source bit, level and hysteresis for detecting SCL and SDA source states
 Trigger type

Trigger conditions

» “I2C Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup
The instrument can automatically set the trigger source level from the received 1°C bus signal and
trigger on it. For details, see section 12.9.

ENHANCED I12C Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (E,]) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select 12C to display the following
menu.

JSet the trigger type to 12C.

- SCL source 2TV - Every Start mode

s SDA source [GEEEEREE - Address Data mode

= Trigger mode
Every Start S 2

L NON ACK mode
ek - General Call mode
SCadNEIE - Start Byte mode

AU - HS mode
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2.21 Triggering on I12C Bus Signals (Option)

SCL Source (SCL), SDA Source (SDA)

Press the SCL or SDA soft key. The menu that appears varies depending on the specified
source.

When the SCL Source or SDA Source Is a Channel from CH1 to CH8
SCL SDA

)

Source

- Set the SDA source.

* When the SCL source is a channel from CH1
to CH4 (CH1 to CH4)

* When the SCL source is a channel from CH5
to CH8 (CH5 to CH8)

source to a LE2

channel from1 to
CHS8.

HF Rejection

a-HF rejection
OFF

HF Rejection

o 1 HF rejection

Push @ :Togal .
@um PPl | cvel for detecting

aad SDA source states
Hysteresis

Push @ :Toggle 0. Ediv Hyste resis

@ o & Level for detecting

Ul SCL source states
Hysteresis

B Hysteresis

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4

When the SCL Source Is Logic
When the SCL source is set to Logic, the SDA source is fixed to Logic.

SCL source SCL source SDA Source SDA Source
For the 701989 Logic For the 701989 Logic
Probe Probe

SCL

SCL
Source

Source

>-Set the SCL
Logic source to Losic

Source Bit Logic. Source Bit

a-Source bit

a- Cannot

be used
Source Bit

Source Bit

A0 A0 Al Al

Noise
Rejection

A

Noise
Rejection .
a-Noise Push % -2 .50¢

o = rejection ® Level
2.30v

Push % :2 .50
Level

2.30v

Push # =2 .50V
Level

7 -
i | evel for Push % -2 50v

Level

detecting Level for Noise rejection
0 SCL source Zou detecting SCL
states source states
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2.21 Triggering on I12C Bus Signals (Option)

Note
The following source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

Level for Detecting SCL and SDA Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
When the SCL or SDA source is set to CH1 to CH8
Push © :Tolggle

@ Level
- | evel used to detect SCL or SDA source states

Hysteresis

MLl Hysteresis
Press SET (upper right on the front panel) to switch between level and hysteresis.

When the SCL or SDA source is Logic
Push % :2 50V

Level

23 B Level used to detect SCL or SDA source states

Trigger Mode (Mode)

Every Start Mode

Press the Mode soft key and then the Every Start soft key to display the following menu.
The instrument triggers when it detects a start condition.

Mode

& Set the trigger mode to Every Start.
Every Start
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2.21 Triggering on I12C Bus Signals (Option)

Address Data mode
7. Press the Mode soft key and then the Address Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument triggers on the AND of the start, address pattern, data pattern, and comparison
start position conditions. Items whose check boxes are selected are used as trigger conditions.

e When Address Type Is 7bit Address

~Set the trigger mode to AddressData.
When the Include R/W is set to OFF

2C Address & Data Condition Setup
Start (always selected)

Set the address type to
i Address 7bit Address.

hit Address T B Read/Write blt State

Mode

Data length
Address Data Comparison start position

If you do not set the comparison start
point, the data trigger condition is met
= condition IITO  Faso when the input signal data pattern first
gondition (o matches the specified data pattern.
= Comparison condition
Include R/ KKK X000 Data pattern

OFF| ON
Set the value of up to four consecutive bytes of data from the comparison start
position as a trigger condition

When the Include R/W is set to ON

I2C Address & Data Condition Setup

Read/Write bit state
(Display only as the address
pattern contains an R/W bit)

+ Address

Thit Address

< XX

Address pattern
(Set this including R/W bit.)
Comparison start position
If you do not set the comparison start
point, the data trigger condition is met
when the input signal data pattern first
fonditen matches the specified data pattern.
Comparison condition
Data pattern

XXXK XXXX

Set the value of up to four consecutive bytes of data from the
comparison start position as a trigger condition
~Whether to include the R/W bit
Specify whether to include the R/W bit (ON) or omit it (OFF) when
setting the address pattern.

Note
R/W bit inclusion (Include R/W) can also be set by using Analyzing and Searching 12C Bus

Signals and then Bus Setup (Setup). Settings are synchronized. For details on 12C bus signal
analysis, see section 12.9.
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2.21 Triggering on I12C Bus Signals (Option)

* When Address Type Is 7bit+Sub Address

When the Include R/W is set to OFF

12C Address & Data Condition Setup

Start (always selected)
Set the address type to

i 7bit + Sub Address.

Thit + Sub Address - Direction X ey Read/write blt state

x XX XX
ii Address pattern
KKK XXXX KKK XXXX

Data length

Comparison start position

If you do not set the comparison start point, the data
Size PlPosition o trigger condition is met when the input signal data
pattern first matches the specified data pattern.

Conclition
— Comparison condition
Data pattern

Set the value of up to four consecutive bytes of data from the
comparison start position as a trigger condition

When the Include R/W is set to

2} 'ddress 8 Data Condition Setup

Read/Write bit state
(Display only as the address
pattern contains an R/W bit)

+ Address

Thit + Sub Address v

(| X% M Address pattern

00K X008 00X 3000 (Set this including R/W bit.)
Data length
Comparison start position
If you do not set the comparison start point, the data
& : trigger condition is met when the input signal data
pattern first matches the specified data pattern.
Comparison condition
Data pattern

Condition

Set the value of up to four consecutive bytes of data from the
comparison start position as a trigger condition
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2.21 Triggering on I12C Bus Signals (Option)

* When Address Type Is 10bit Address
When the Include R/W is set to OFF

12C Address & Data Condition Setup

Start (always selected)
Set the address type

i Address to 10bit Address.

10bit Address Direction X e - Read/Write bit state

Address pattern

Comparison start position

If you do not set the comparison start point, the data
trigger condition is met when the input signal data
pattern first matches the specified data pattern.

Size #|Position

Condition = True False

Hex XX
XXX XKXX

Set the value of up to four consecutive bytes of data from the
comparison start position as a trigger condition

When the Include R/W is set to

Comparison condition

Data pattern

@23 'ddress & Data Condition Setup

Read/Write bit state
o cickoss (Display only as the address
pattern contains an R/W bit)

Type  10bit Address

Address pattern

(Set this including R/W bit.)

Comparison start position

If you do not set the comparison start point, the data
sve o trigger condition is met when the input signal data
pattern first matches the specified data pattern.

Condition = True False
Hex| XX

Data pattern
Bin  XXXX XXXX

Set the value of up to four consecutive bytes of data from the
comparison start position as a trigger condition

NON ACK Mode
Press the Mode soft key and then the NON ACK soft key. The following menu appears.
The instrument triggers when the acknowledgment bit is Nack.

Mode
= Set the trigger mode to NON ACK.

NON ACK
Start Byte

OFF ON

SRRl | Whether to make the acknowledge bit of each signal a trigger source

LA | - Start byte
RS | - HS mode master code
vl © Read access byte
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2.21 Triggering on I12C Bus Signals (Option)

General Call Mode
7. Press the Mode soft key and then the General Call soft key.

2. Press the Condition Setup soft key to display the following menu.
When Second Byte is set to Master Address, the instrument triggers on the AND of the general
call address (0000 0000), second byte address pattern, data pattern, and comparison start
position conditions.
Otherwise, the instrument triggers on the AND of general call address (0000 0000) and Second
Byte address pattern conditions. Items whose check boxes are selected are used as trigger
conditions.

~Set the trigger mode to General Call.
When the address type is “0000 0100 or “0000

LG G2 wral Call Condition Setup

General Call (always selected)

+ Second Byte

Typo 0000 0100 e - Address type

Mode

General Call

]
Condition
Setup

When the address type is Master

=0 3awrz ts0 Condition Setup

¥ Second Byte
B e e Address type

+ Address

Data length
Size BlPosition e Comparison start position
Condition —Comparison condition

]7 Data pattern
OO0 XX
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2.21 Triggering on I12C Bus Signals (Option)

Start Byte Mode

Press the Mode soft key and then the Start Byte soft key to display the following menu.
The instrument triggers when it detects the start byte master code.

Mode

= Set the trigger mode to Start Byte.
Start Byte

HS mode
Press the Mode soft key and then the HS Mode soft key to display the following menu.
The instrument triggers when it detects a high speed mode master code.

Mode

= Set the trigger mode to HS Mode.
HS Mode
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2.22 Triggering on SPI Bus Signals (Option)

This section explains the following settings for triggering on SPI bus signals:

» Wiring system (Mode)
» Clock source

Polarity, HF rejection, source bit, level and hysteresis for detecting clock source edges
» Data source

HF rejection, source bit, level and hysteresis for detecting data source states
» Chip select source

Active state, source bit, level and hysteresis for detecting chip select source states
 Trigger conditions

» “SPI Bus Trigger [ENHANCED, option],” “HF Rejection (HF Rejection)”
in the Features Guide

Auto Setup

The instrument can automatically set the source level from the received SPI bus signal and trigger
on it. For details, see section 12.10.

ENHANCED SPI Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select SPI
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2.22 Triggering on SPI Bus Signals (Option)

3 Wire 4 Wire
' Glock

$Pl Data Gondition Setup

—Clock source
CHi £

Datal

Bit Order  MSB

- Data1 source % Datal
o2

!
. M8 Comparison start position

Condition

Hex| XX

ECONN Chip select
cHAL source Bin  XXXX XXXX

Condit | Trigger
il conditions

Data pattern

Set the value of up to four consecutive bytes of data from the
comparison start position as a trigger condition

When the wiring system is 4 Wire (the trigger conditions are Data1 and Data2)
%]

SPI Data Condition Setup

Bit Orcler  MSB

v Datal
— @]
- ™ Si . wgn
LS Y \viring - S8 Comparison start position
Clock Condition

system to 4 Comparison condition
CHI

Datal

CH?

cH3
REO source Comparison condition
CHAL . Data pattern

| Trigger XN XX

AU conditions
o Set the value of up to four consecutive bytes of data from the

comparison start position as a trigger condition

Clock Source (Clock)
Press the Clock soft key. The menu that appears varies depending on the specified clock
source.

When the Clock Source Is a Channel from CH1 to CH8

L Set the trigger source to a channel from1 to CHS.
Skl |\\'hen you set the clock source to a channel from CH1 to CH4, the data

CH frame sources also set to CH1 to CH4. When you set the clock source to a
Polarity channel from CHS5 to CH8, the data frame sources also set to CH5 to CH8.

ERERAE -Polarity

HF Rejection

s HF rejection
OFF

Push @ :Togzle .
©) Leveg ol Level for detecting clock source states

Hysteresis _I HystereSiS

0.6div
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2.22 Triggering on SPI Bus Signals (Option)

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
* The available settings on 4ch models are as follows:
CH1 to CH4

When the Clock Source Is LOGIC

For the 701989 logic probe
Clock
Source

Clock

Source

- Set the clock source
LOGIC to LOGIC. LOGIC

Source Bit

Source Bit

" a-Source bit

Polarity

A0
Polarity

4+ B2

Noise
Rejection

a-Noise rejection
M A

Push # =2 .50V
Level

Push # =2 .50V

Level

a-Level for detecting
clock source states 2.8V

Note

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

Level for Detecting Clock Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
When the clock source is set to CH1 to CH8
Push © :To]ggle

Level
@ iL-| evel for detecting clock source states
Hysteresis

M- Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

When the clock source is Logic
Push % -2 50V

Level

a-Level for detecting clock source states
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2.22 Triggering on SPI Bus Signals (Option)

Data 1 Source (Data1), Data 2 Source (Data2)

Press the Data1 or Data2 soft key. The menu that appears varies depending on the specified
data source. This section gives an explanation of the settings when the wiring system is 4
Wire. If the wire system is set to 3 Wire, there will be no data 2 source (Data2) menu.

When the Clock Source Is a Channel from CH1 to CH8 (for 4 Wire)

Data2 source
Data?

Data1 source
Datail

S Sct the Data 1 source. e
CH2 * When the clock source is a CH3
channel from CH1 to CH4, set
the source to CH1 to CH4.

* When the clock source is a
channel from CH5 to CHS, set

OFF the source to CH5 to CHS8. OFF

HF rejection

a-Set the Data 2 source.

* When the clock source is a
channel from CH1 to CH4, set
the source to CH1 to CH4.
sl * When the clock source is a
channel from CH5 to CH8, set
the source to CH5 to CH8.

HF rejection

HF Rejection

Push © :Toggle J Level for detecting data 1 push?;rolggle JLeveI for detecting data 2
eve

Level
ORI source states ORI source states

Hysteresis Hysteresis

YT Hysteresis 3~ Hysteresis

Note

The available data source settings vary depending on the model.
» The available settings on 8ch models are as follows:

CH1 to CH8
» The available settings on 4ch models are as follows:

CH1 to CH4

When the Clock Source Is Logic (for 4 Wire)
When the clock source is set to Logic, data 1 source and data 2 source are fixed to Logic.

Data1 source Data1 source Data2 source Data2 source

Note

For the 701989
Logic Probe

- Cannot be
used

Source Bit Source Bit

o a-Source bit N

Noise
Rejection _I§ Noise

_ rejection

Push # =2 .50V
Level

Push % :2 .50% I | evel for
Level R
M detecting
2.400v data 1 2.3V
source
states

For the 701989
Logic Probe

a- Cannot

be used

Source Bit Source Bit

A2 A2

Noise
Rejection

A

Push % :2 .50
Level

2.30v

Push # =2 .50V
Level

2.3V

Level for
detecting data 2
source states

Noise rejection

The following source bit display applies to models with the /L32 option.

CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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2.22 Triggering on SPI Bus Signals (Option)

Level for Detecting Data 1 Source and Data 2 Source States (LEVEL,
Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
When the data source is set to CH1 to CH8
Push @ :Toggle

eve
@ iL-| evel for detecting data source states
Hysteresis

WL Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

When the data source is Logic
Push % :2 .50

Level
5-Level for detecting data source states

Chip Select Source (CS (SS))
Press the CS (SS) soft key. The menu that appears varies depending on the specified chip
select source.

When the Clock Source Is a Channel from CH1 to CH8

g:fj: [Set the chip select source.
8|« \When the clock source is a channel from CH1 to
CH4 CHA4, set the source to CH1 to CH4.
Active * When the clock source is a channel from CH5 to
. 0 _l CHS8, set the source to CH5 to CH8.

HF Rejection

Active state

- HF rejection
OFF

Push @ :Toggle . .
@ LBVB(} il Level for detecting chip select source states.

Hysteresis

I h Hysteresis

Note
The available data source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4
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2.22 Triggering on SPI Bus Signals (Option)

When the Clock Source Is Logic
When the clock source is set to Logic, the chip select source is fixed to Logic.

For the 701989
Logic Probe

a—Cannot be used

Source Bit

Source Bit

a—Source bit
A3

Active

A3

Active

a—-Active state

H L H L

Noise
Rejection

a-Noise rejection
i )

Push # =2 .50V
Level

Push % :2 .50

Level

= Level for detecting chip
Ul select source states 2.3V

Note

The following source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

Level for Detecting Chip Select Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
« To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
When the chip select source is a channel from CH1 to CH8
Push © :Tolggle

@ Leve

il - | evel for detecting chip select source states.
Hysteresis

MLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

When the chip select source is Logic
Push % :2 50V

Level

a-Level for detecting chip select source states.
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2.23 Triggering On User-Defined Serial Bus Signals

This section explains the following settings for triggering on user-defined serial bus signals:

» Bit rate
 Data source
Data source state, HF rejection, level and hysteresis for detecting data source states
Turning the clock on and off
» Clock source

HF rejection, level and hysteresis for detecting clock source states
» Enable source

HF rejection, level and hysteresis for detecting enable source states
+ Latch source

HF rejection, level and hysteresis for detecting latch source states
Trigger conditions

» “User-Defined Serial Bus Trigger [User Define, ENHANCED],”
“HF Rejection (HF Rejection)”
in the Features Guide

ENHANCED User Define Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select User Define to display the
following menu.

Serial Bus without a Clock

s~ Set the trigger type to User Define.
User Define

4 Source

y—Data source

CHI H

Clock

= o y—Set the clock to OFF.

Trigger condition

Data Setup

T Data length
Data Size

Hex XX

he]

Bin XXX XXXX Data pattern
The length of the data pattern you can
enter is determined by the Data Size

Push & :1000kbps setting. You can set up to 128 bits.
Bit Rate

Condition
Setup

1003. 0kbps
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2.23 Triggering On User-Defined Serial Bus Signals

Serial Bus with a Clock

- Set the trigger type to User Define.

User Define

4 Source
g Data source

CUIRH Trigger mode

cl k ata cetup
B Sctthe clock to ON.  [RRS

,7Data length
Data Size

Hex XX

OFF ON

4 Clock
- Clock source
CH? £

4
Enable i Enable source Bin| XXX 00K

None

[
Latch
s-Latch source

None Data pattern
= The length of the data pattern you can enter is

Condition . ) .
Setup determined by the Data Size setting. You can

set up to 128 bits.

Data Source (Source)

Press the Source soft key to display the following menu.
Set the data source to compare with the pattern specified as a trigger condition.

Source

Source
o-Data source
CH1

Active
a-Data source state to be

H L .
recognized as 1

HF Rejection

- HF rejection
OFF

Push @ :Toggle .
@ Le‘“’(} - Level for detecting data source states

Hysteresis _IR H
o, Hysteresis

Note
The available trigger source settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8
» The available settings on 4ch models are as follows:
CH1 to CH4
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2.23 Triggering On User-Defined Serial Bus Signals

Level for Detecting Data Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

eve
@ UL-| evel for detecting data source states
Hysteresis
WA Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Bit Rate (serial bus without a clock)
The instrument samples according to the bit rate.
7. Press the Clock soft key to select OFF.

2. Turn the jog shuttle to set the bit rate at which to sample the data source.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # - 1000khps

Bit Rate
[IONETS- Bit rate

Clock Source (serial bus with a clock)
The instrument samples in sync with the clock source.

7. Press the Clock soft key to select ON.

2. Press the Clock soft key to display the following menu.
Specify which clock source edge causes the data source to be sampled.

Set the clock to ON.

=—Clock source

* When the data source is a channel from CH1 to

i CH4, set the source to CH1 to CH4.
G Bl - \\\hen the data source is a channel from CH5 to
Ll ESBEENN | CH8, set the source to CH5 to CHS.

OFF  [ON
Clock

User Define

Source cHe

Polarity

(timing for data source pattern sampling)
CH2 f

Enable

None HF Rejection

- oFF =—HF rejection

None

Condition
Setup
Push @ :Toggle i
@ Le\'et; ol Level for detecting clock source edges

Hysteresis _I Hysteresis
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2.23 Triggering On User-Defined Serial Bus Signals

¢ Setting the Enable Source
3.

Press the Enable soft key to disp

lay the following menu.

When the data source is sampled in sync with the clock source, the period for which the instrument
tests the data source can be controlled using the enable source.

Set the clock to ON.

User Define

Whe

When the enable
source is None

4 Source

CH1 H
Clock

OFF
Clock

ON
4

CH2 £ L

4 Enable
None

4 Latch

None
]

Gondlition
Setup

HF

Push @ :Toggle

@

Hysteresis

* Setting the Latch Source
4.

You can specify the timing at which t

Source

Active

n the latch source is a channel from CH1 to CH8

Enable

Enable source

* When the data source is a channel from CH1 to
CH4, set the source to CH1 to CH4.

* When the data source is a channel from CH5 to
CHB8, set the source to CH5 to CHS.

State of the enable source to be
recognized as the data source

il

CH1

H

Rejection ) )
= HF rejection
OFF

il Level for detecting enable
B source states

Hysteresis

0.6div

Press the Latch soft key to display the following menu.

he data source pattern sampled in sync with the clock source

is compared with the specified pattern as a trigger condition.

Set the clock to ON.

User Define

4 Source

source is None
CH1 H

Clock

OFF
Clock

ON
4

CH2 §

" Enable

None

' Latch

None
il

Condlition
Setup

Push @ :Toggle

©

When the latch When the latch source is a
channel from CH1 to CH8

Latch

Source Latch source

* When the data source is a channel from CH1 to
CH4, set the source to CH1 to CH4.

* When the data source is a channel from CH5 to
CHS8, set the source to CH5 to CHS8.

il

CH1
Polarity

4 t

1

Polarity (timing for data source
pattern comparison)

HF Rejection

2 HF rejection
OFF

il Level for detecting latch
WUl source edges
Hysteresis .

Hysteresis

0.6div
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2.23 Triggering On User-Defined Serial Bus Signals

Level for Detecting Clock, Enable, and Latch Source States (Level,
Hysteresis)

Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

@ Level
us-Level for detecting data source states
Hysteresis

Wl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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2.24 Triggering on a TV Trigger

This section explains the following settings for triggering on a TV trigger:

» Broadcasting system
» Trigger source
Polarity, line number, field number, frame skip, resolution
 Level for detecting trigger source states
* Channel source (Userdef TV)
Polarity, HF rejection, horizontal sync frequency, sync guard frequency
» “TV Trigger [ENHANCED],” “HF Rejection (HF Rejection)”

in the Features Guide

ENHANCED TV Menu

7. Press ENHANCED to display the ENHANCED menu.

You can also tap MENU (@) in the upper left of the screen and select the ENHANCED menu from
TRIGGER on the top menu that is displayed.

2. Press the Type soft key. From the setup menu that appears, select TV to display the following
menu.

JSet the trigger type to TV.

Broadcasting
system

PAL

S SDTV (480/60p)
HDTY
1080/60i

CCERNE- Userdef TV
Frame Skip

1

Push ©& :To]ggle

@ Levg - Level for detecting trigger source states

Line No. —Line number
You can set this when the line number is set to One.
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2.24 Triggering on a TV Trigger

Broadcasting System (Mode)

NTSC mode

Press the Mode soft key and then the NTSC soft key to display the following menu.
The instrument triggers using the specified field and line of the NTSC signal as trigger conditions.

You can set this when the line number is set to 1.

Frame Skip .
& _frame skip

1 You can set this when the line number is set to 1.

Push @ :Toggle
@ Level
0. 3div

Line No.

PAL mode

Press the Mode soft key and then the PAL soft key. The following menu appears.
The instrument triggers using the specified field and line of the PAL signal as trigger conditions.

y-Set the broadcasting system to PAL.

Source .
e Trigger source
CH1

Polarity

a-Polarity

Pos Neg

Line .
a-Line number
One All

Field .
S Ficld number

IR You can set this when the line number is set to 1.

Frame Skip .
M frame skip

1 You can set this when the line number is set to 1.

Push @ :Toggle

@ Level
0. 3div

Line No.
2
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2.24 Triggering on a TV Trigger

SDTV (480/60p) Mode
Press the Mode soft key and then the SDTV (480/60p) soft key to display the following

menu.
The instrument triggers using the specified line of the SDTV signal as trigger conditions.

oy a- Set the broadcasting system to SDTV(480/60p).
o]
Source .
e Trigger source
CH
Polarity
a-Polarity
Pos  Neg

Line .
a-Line number
One All

Frame Skip .
B Frame skip

1 You can set this when the line number is set to 1.

Push @ :Toggle
@ Level
0. 3div

Line No.
8

HDTV mode
Press the Mode soft key and then the HDTV soft key. From the video format selection

menu, select the format. The following menu appears.
The instrument triggers using the specified field and line of the HDTV signal as trigger conditions.

Broadcasting
system Video format
selection menu selection menu

HDTY

1080/60i GAVE - Set the broadcasting
R system to HDTV.

a- Trigger source

Source Source
CH1 PAL 1080/50i CH1

Polarity Polarity

Pos |Neg (43%:)'3:1;,-‘&,) 120/60p pesl  Nez | Polarity

Line Line

HDTV s-Line number
One Al L One Al

Field 1050758 I Field number

7 o2 x Userdef T¥ 1080/24p THEERd You can set this when the

Frame Skip S line number is set to 1.

1 1080/24sF 1 —I. Frame skip
| You can set this when the
Push @ :Toggle Push @ :Toggle

Level 1080/60p Loval line number is set to 1.
@ 0. 3div @ 0. &div

Line No. Line No.
5 2
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2.24 Triggering on a TV Trigger

Userdef TV Mode

Press the Mode soft key and then the Userdef TV soft key to display the following menu.
The instrument triggers using the user-defined field and line as trigger conditions.

a-Set the broadcasting system to Userdef TV.
Userdef TY

4 Source Set the trigger source. Source
> Source

A

CH1

Definition

s Trigger source
CH1

5 Resolution Polarity
S0 [HD

Line o5

y-Line number HF Rejection
One All

Field

s-HF rejection
OFF  300kHz

jFieId number
(A You can set this when
e the line number is set
to 1.
! —[Frame skip
‘ You can set this when
Push @ :Toggle . .
© Level the line number is set Push © :Tozzle

a0 1. (OIS - Horizontal sync frequency

Line No.
Sync Guard
fis- Sync guard frequency

(horizontal sync frequency percentage)

2

Level and Line Number for Detecting Trigger Source States (Level,
Line No.)
Turn the jog shuttle to set the level or line number.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

evel
@ L S-Edi a-Level for detecting trigger source states
ne No.

=-Line number

Press SET (upper right on the front panel) to switch between level and line number.

Setting the Horizontal Sync Frequency and Sync Guard Frequency
(HSync/Sync Guard)

You can set these parameters when the broadcasting system is set to Userdef TV.
7. Press the Source soft key.

2. Turn the jog shuttle to set the horizontal sync frequency or sync guard frequency.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push © :Togzgle

@ HSyne

Sl - Horizontal sync frequency
Sync Guard

ll=- Sync guard frequency

Press SET (upper right on the front panel) to switch between horizontal sync frequency and
sync guard frequency.
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2.25 Triggering on Combination Triggers (B TRIG)

This section explains the following settings for triggering on a combination trigger:

* Combination

Delay time for condition B, number of times condition B must be met
» Trigger A: Condition A
» Trigger B: Condition B

» “Trigger B [B TRIG]” in the Features Guide

B TRIG Menu

Press B TRIG to display the following menu.

You can also tap MENU (E,]) in the upper left of the screen and select the B TRIG menu from TRIGGER on
the top menu that is displayed.

@0 OFF
OFF The instrument triggers when the trigger A
conditions are met.
B aveve NN Delay B
ATL— 4 o BON) After the trigger A conditions are met and

Bm-nnmn.

the specified amount of time (the delay
time) elapses, the instrument triggers
when the trigger B conditions are met.

A to B(N)

After the trigger A conditions are met, the
instrument triggers when the trigger B
conditions are met N times.

Combination (Combination)
OFF
Press the Combination soft key and then the OFF soft key to display the following menu.

B TRIG

Combination

- s~ Set the combination to OFF.

a Trigger
Edge
‘3 Trigger

Edge
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2.25 Triggering on Combination Triggers (B TRIG)

A Delay B
Press the Combination soft key and then the A Delay B soft key to display the following
menu.

B TRIG

Combination

- Set the combination to A Delay B.
A Delay B

1 A Trigger
Edze
1 B Trigger

Edze

Push ##:10.0ns
A Delay from condition A

A Delay B
After the trigger A conditions are met and the specified amount of time elapses, the instrument
triggers when the trigger B conditions are first met.

Condition A met Condition B met (trigger)

Condition A: Edge trigger, CH1 = £,
Condition B: Edge trigger, CH2 = £, Delay =1 ms

Delay (Delay) from Condition A

Turn the jog shuttle to set the delay.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push #:10.0ns

Delay

sl Delay time
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2.25 Triggering on Combination Triggers (B TRIG)

Ato B(N)

Press the Combination soft key and then the A to B(N) soft key to display the following
menu.

B TRIG

Combination

- Set the combination to A to B(N).
A to BN)

4 A Trigger

Edze
4 B Trigger

Edze

Push % -1

L Number of times condition B must be met

A to B(N)
After the trigger A conditions are met, the instrument triggers when the trigger B conditions are
met N times.

T B(1) B(2) B(3) [trigger]
Condition A met

Condition A: Edge trigger, CH1 = £,
Condition B: Edge trigger, CH2 = £, N =3

Number of Times Condition B Must Be Met (N Count)

Turn the jog shuttle to set the number of times the conditions must be met.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push #:1

N Gount

—Number times the condition must be met
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2.25 Triggering on Combination Triggers (B TRIG)

Trigger A (A Trigger)
Press the A Trigger soft key to display the following menu.

The procedure using the menu is same as that for edge trigger (section 2.3) and enhanced trigger

(sections 2.4 to 2.24).
When you press EDGE or ENHANCED, the specified trigger conditions are assigned directly to trigger
A conditions.

The specified trigger type menu appears.
For details on the settings, see sections 2.3 to 2.24.

A Trigger

JTrigger type

Type

Edge

Source
£ Edge OR
CH Fi E

Slope —{_ Pattem
Fr o T Puise Width

ﬁ?‘_c Rise/Fall Time
}jﬁ Runt
H; Timeout

HF Rejection
ﬁ Window

OFF
rRJg?;:tion ﬁ Window OR
_ L ,{DTJ} Interval

Push # :0.00V — Serial
CH1 Level

0,50V FlexRay

CAN

LIN
CXPI

SENT

PSI5 Airbag

UART

12C

SPI

User Define

Note

The serial bus trigger (sections 2.13 to 2.23) can be assigned either to condition A or condition B.
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2.25 Triggering on Combination Triggers (B TRIG)

Trigger B (B Trigger)

Press the B Trigger soft key to display the following menu.
The procedure using the menu is same as that for edge trigger (section 2.3) and enhanced trigger (only
the types in the following figure can be used). Note that because the settings are not passed on, set
trigger B from the beginning.

B Trigger

The specified trigger type menu appears.

JTrigger type
For details on the settings, see the appropriate sections for the following types.

Type

Edge > £ Edze - Edge (section 2.3)

Source

. 4> Edge R - OR of multiple edges (section 2.4)

Slope

4 £t

—— Pattemn - Multiple input pattern (section 2.5)

ﬁ Hinclow - Window (section 2.10)
ﬁ Window OR 2 OR of multiple window trigger (section 2.11)
— Serial
FlexRay E-FlexRay bus signal (section 2.13)
HF Rejection

CAN 2~ CAN bus signal (section 2.14)
&-CAN FD bus signal (section 2.15)

OFF

Noise
Rejection

Mo LN 8| IN bus signal (section 2.16)

CXPI 2~ CXPI bus signal (section 2.17)

Push # :0.00V
CH1 Level

0.3V

SEW 3 SENT signal (section 2.18)
KL - PSI5 Airbag signal (section 2.19)
UART - UART signal (section 2.20)

EC 2-12C bus signal (section 2.21)

S s SPI bus signal (section 2.22)

LU - User-defined bus signal (section 2.23)

Note
» The serial bus trigger can be assigned either to condition A or condition B.

*  When condition B is set to Window trigger, Time Qualification is fixed to None.

*  When condition B is set to Pattern and the clock source is set to None, trigger conditions True and
False cannot be selected.
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2.26 Forcing the Instrument to Trigger (FORCE
TRIG)

» “Trigger Type (Type)” in the Features Guide

Forced Trigger [FORCE TRIG]

Press SHIFT+B TRIG (FORCE TRIG). The instrument triggers even when the trigger conditions
are not met.

You can also tap MENU (E)) in the upper left of the screen and select FORCE TRIG from TRIGGER on the
top menu that is displayed.

IM DLM5058-02EN 2-117



2.27 Setting the Action-On-Trigger Function

This section explains the following settings for executing the action-on-trigger function:

» Action mode

» Action to execute

» The number of actions

» Execute action-on trigger.

» “Executing Actions” in the Features Guide
ACTION Action on Trig Menu

7. Press SHIFT+MODE(ACTION GO/NO-GO) to display the ACTION menu.

You can also tap MENU () in the upper left of the screen and select the ACTION menu (ACTION GO/
NO-GO) from TRIGGER on the top menu that is displayed.

2. Press the Mode soft key and then the Action on Trig soft key to display the following menu.
JSet the action mode to Action on Trig.

Action on Trig

Action

Buzzer .2

— g Turns the beep sound on or off

Print ma /M

- Turns screen capture printing on or off
OFF  oON

Save

Waveform m

. - Turns waveform data saving on or off

Send Mail

= g~ Turns mail transmission on or off

) = Action to execute
Action

v

Push #2100

Mail Count

e Execute 3~ Mail transmission count

‘ action-on-trigger.

e~ The number of actions
(number of waveform acquisitions)

Push # :Infinite
Action Count

Infinite

Executing an Action-on-Trigger (Exec)
Press the Exec soft key.
»  While an action-on-trigger is in progress, Exec changes to Abort. If you want to abort, press the
Abort soft key.

» The instrument executes the action each time it triggers until the specified number of actions is
reached.

Note
* You cannot execute action-on-trigger if Print To is set to Multi when Print is set to ON on the PRINT
menu. » section 16.6
 If the action to execute is mail transmission and the specified number of mail transmissions is
less than the number of specified actions, mail transmission will stop after the specified number of
transmissions. If the specified number of mail transmissions is greater than the number of specified
actions, mail transmission will stop after the specified number of actions.
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2.27 Setting the Action-On-Trigger Function

Number of Actions (Action Count)

Turn the jog shuttle to set the number of actions.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu
Push # :Infinite

Action Count
- The number of actions
Infinite

E-mail Send Count (Mail Count)

Turn the jog shuttle to set the number of actions.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu
Push #% 100

Mail Count

‘—Mail transmission count
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2.28 Performing GO/NO-GO Determination

This section explains the following settings for performing GO/NO-GO determination:

¢ Action mode
* Number of actions, number of NO-GO determinations
» Reference condition

Reference range type, determination source waveform, reference condition, determination source window, and
zone settings

» Executing GO/NO-GO Determination
> “Executing Actions” in the Features Guide

ACTION Go/Nogo Menu

7. Press SHIFT+MODE(ACTION GO/NO-GO) to display the ACTION menu.

You can also tap MENU ([5}) in the upper left of the screen and select the ACTION menu (ACTION GO/
NO-GO) from TRIGGER on the top menu that is displayed.

2. Press the Mode soft key and then the Go/Nogo AND or Go/Nogo OR soft key to display the
following menu.

Reference range type

Condlition]

L Reference condition Mode

number
L Reference condition

2_Remove from reference conditions
OFF

v

Ly 2ar - Rectangular zone

et \Waveform zone

lygonZone—s Polygonal Zonhe

£ Action to execute
» section 2.27

Action
EEICCEE - Reference range using

waveform parameter
& Execute GO/NO-GO

determination.

EEN-RrTrE [ 1 he number of actions

(OREE®. (number of waveform
Infinite

Nogo Count acquisitions)
I"f""te of NO-GO results

Executing GO/NO-GO Determination (Exec)
Press the Exec soft key.
*  While a GO/NO-GO determination is in progress, Exec changes to Abort. If you want to abort,
press the Abort soft key.

» The instrument executes actions until either the specified number of actions or the number of NO-
GO determinations is reached.

Note
* You cannot execute action-on-trigger if Print To is set to Multi when Print is set to ON on the PRINT
menu. » section 16.6
 If the action to execute is mail transmission and the specified number of mail transmissions is
less than the number of specified actions, mail transmission will stop after the specified number of
transmissions. If the specified number of mail transmissions is greater than the number of specified
actions, mail transmission will stop after the specified number of actions.
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2.28 Performing GO/NO-GO Determination

Reference Condition and Reference Range

Depending on the determination source waveform, there are reference range types that you

cannot specify.

Reference Range Type

Source Waveform |Rectangular |Waveform |Polygonal zone |Reference range using
zone zone waveform parameter

CH1 to CH8 Yes Yes Yes Yes

Logic No No No Yes

Math1 to Math8 Yes Yes Yes Yes

XY1 to XY4 Yes No Yes Yes

FFT1, FFT2 No No No Yes

Rectangular Zone (RectZone)
Set the reference range (rectangular zone).

7. Press any of the reference condition 1 to 8 soft keys and then the Mode soft key.

(Reference conditions 1 to 4 on 4ch models)

2

Condlition1

Mode

A RectZone

Trace
CH1

Condlition

IN ouT

Range

Main

Upper/Lower

E_Reference condition

£ Determination source window
Set this when the source waveform is CH1 to CH8 or Math1 to Math8.

JSet the reference range type to RectZone.

®-Determination source waveform

Upper /Lower

@ | 1.50div
-1.50div
Left/Right

-1.00div
1.00div

Push © :Toggle

@ Upper

1.50dliv
Lower
-1.50cliv

Note

Left/Right

@ =1.00div
1.00div

Push @ :Toggle

@ Left

-1.00div
Right
1.00div

Rectangular zone
range (horizontal

direction)

.- Left boundary (@)
2 Right boundary

i @ 1.50dv
-1.50div
Left/Right

-1.00div
1.00div

Push @ :Toggle

Upper
1.50div

Lower

Press the RectZone soft key to display the following menu.

Rectangular zone range
(vertical direction)

2 Up boundary
-Down boundary

The available source waveforms are as follows:

* No.1toNo.4

CH1 to CH4, Math1 to Math4, XY1 to XY2

* No.5 to No.8 (8ch model)

CH5 to CH8, Math5 to Math8, XY3 to XY4

Determination Source Window

To make Zoom1 or Zoom2 a determination source, turn on the Zoom1 or Zoom2 display from the
ZOOM menu. For details, see section 10.1.
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2.28 Performing GO/NO-GO Determination

Rectangular Zone Range (Upper/Lower)

7.  Press the Upper/Lower soft key.

2. Turn the jog shuttle to set the upper boundary (Upper) or lower boundary (Lower).
* Press SET (upper right on the front panel) to switch between upper and lower boundaries.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Upper
- Upper boundary

Lower
BELS-| ower boundary

Press SET (upper right on the front panel) to switch between upper and lower boundaries.

Rectangular Zone Range (Left/Right)

7. Press the Left/Right soft key.

2. Turn the jog shuttle to set the left boundary (Left) or right boundary (Right).
» Press SET (upper right on the front panel) to switch between left and right boundaries.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Left
geltla- L eft boundary
Right

- Right boundary

Press SET (upper right on the front panel) to switch between left and right boundaries.
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2.28 Performing GO/NO-GO Determination

Waveform Zone (WaveZone)
Set the reference range (waveform zone).

7. Press any of the reference condition 1 to 8 soft keys and then the Mode soft key.
(Reference conditions 1 to 4 on 4ch models)
2. Press the WaveZone soft key to display the following menu.

Condition1

[ - Determination Left/Right

H 0.00div 0.00div 0.00div
(T - source window XYl Base 0.00div 0.00civ
Range Set this wher; the _ IT% waveform for % %
_ source waveform is creating a
Main CH1 to CHS or CH1 zone CH1 CH1
SR \ath1 to Math8. L Start editing
IR N - Waveform zone the waveform
< . Select the waveform zone.
ar
zone to use for N .
e nfirm th
determination and \?vgveforr; e
the waveform zone zone edit
to edit. _[ ’
Edit the Finish

Edit the entire waveform zone (it takes a few seconds
Jset the reference  to switch to the editing screen).

range type to Edit 1
WaveZone. ST - Select the edit range (Whole).

JDetermination Whole| Part Vertical range

source waveform sl Upper/Lower
Reference conditiorliRiimm Horizontal @ [0.00dy
0.00div 0.00div

Vi/Right Left/Right

=BT [ waveform zone . JREEBEEE editing the JTEICRCEE | oft Push © :Togglo YIS}

©

Note

T Rangel

Upper Left Upper
- i . . g @ ™ waveform (:) - (:) X ..
5.00div Determination 0.00div 0.00div edge e limit

‘ zone. A . .
i “ﬂgg.ﬁﬁdw (left limit) s e Rioht SRS Down
Determination ) _ _ edge limit
area (right limit) Edit the waveform zone in the specified range.

Edit 1

it = Edit range

LTl Select the Part. Vertical range

Specified
range
T Rangel/2 T Rangel/2

=5.00div -5.00div
5.00div 5.00div
| New | | Hew |

Upper/Lower Upper/Lower

T Rangel/2

-5.00dv  p——
5.00div
| Hew |

Trace Trace Trace

CH1 CH1 CH1

Push @ :Toggle

@ Upper

Lower

Push @ :Toggle Push © :Tozzgle U]}
@ T Rangel Upper limit
-5..00div imi
T Range? Lower  _ Down

limit

The available source waveforms are as follows:

No.1 to No.4

CH1 to CH4, Math1 to Math4
No.5 to No.8 (8ch model)
CH5 to CH8, Math5 to Math8
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2.28 Performing GO/NO-GO Determination

Editing the Waveform Zone
(Edit 1 to Edit 4: Reference conditions 1 to 4)
(Edit 5 to Edit 8: Reference conditions 5 to 8)

1.

2.

Press the Zone No soft key, and select the number of the waveform zone that you
want to edit.

The appearance of the waveform zone edit soft keys (Edit 1 to Edit 8) changes depending on
the selected waveform zone number.

Press one of the soft keys from Edit 1 to Edit 8, whichever is shown on the menu. An
edit menu for the waveform zone that you selected will be displayed.

¢ Selecting the Base Waveform

3.

4.

To edit without changing the base waveform, proceed to step 5.

Press the Trace (New) soft key, and from the displayed menu, select the base
waveform.

Press the Exec (New) soft key. A waveform zone is created from the base waveform.

¢ Editing the Entire Waveform Zone

5.
6.

7.

Press the Edit soft key to select Whole.

Press the Upper/Lower soft key or the Left/Right soft key to select the zone
boundaries to edit.

Turn the jog shuttle to edit the waveform zone.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Left
Beltla- L eft boundary
Right

IR Right boundary

Press SET (upper right on the front panel) to switch between left and right boundaries.

¢ Editing a Part of the Waveform Zone

N S O

Press the Edit soft key to select Part.
Press the T Range1/2 soft key.

Turn the jog shuttle to edit the time scale range.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ T Rangel
=5 00div-l =Y 14 edge

T Range?

GRICE - Right edge
Press SET (upper right on the front panel) to switch between left and right edges.
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2.28 Performing GO/NO-GO Determination

&

Press the Upper/Lower soft key to select the upper and lower zone boundaries.

©

Turn the jog shuttle to edit the waveform zone.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Upper
0.00di —Up limit
Lower
L= Down limit

Press SET (upper right on the front panel) to switch between up limit and down limit.

* Confirming the Waveform Zone

70. Press the Store soft key to confirm the waveform zone that you edited and store it in
the internal memory.

* Finishing Waveform Zone Editing

71. Press the Quit soft key to return from the edit screen to the previous menu.
If you do not confirm the edited waveform zone at step 10, the changes that you made will be
lost.

Note
» If you change the base waveform (Trace (New)) for creating a zone, the waveform zone that
you edited up to that point will be lost.

» If you want to switch from the edit menu to a different menu, you need to finish editing first.
Press the Quit soft key to finish editing.

Determination Area (T Range)

Turn the jog shuttle to set the determination area.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ T Rangel . :
sdiie- Determination area (left boundary)
T Range?
5. 00ci = Determination area (right boundary)

Press SET (upper right on the front panel) to switch between left and right determination
period boundaries.

IM DLM5058-02EN 2-125



2.28 Performing GO/NO-GO Determination

Polygonal Zone (PolygonZone)
Set the reference range (polygonal zone).

1.

2.

Note

Press any of the reference condition 1 to 8 soft keys and then the Mode soft key.
(Reference conditions 1 to 4 on 4ch models)

Press the PolygonZone soft key to display the following menu.

Mode

Conditiont JSet the reference range type to PolygonZone.

@PolygonZone

Trace . R
E_Determination source waveform

CH1

Gondition .
®-Reference condition
N ouT

L Determination source window

Main Set this when the source waveform is CH1 to CH8 or Math1 to Math8.

fone No.

= Select the polygonal zone.

1 Load a polygonal shape in advance into the specified zone number (Zone No.1 to
Zone No.8) using the file load feature (see section 17.7).

Create polygonal shapes on your PC using the dedicated software (Mask Editor
Software).

Push @ :Togzgle . .
@ V*P‘)f;'t'&;‘d_v the polygonal zone (vertical position)
. I

BIE - Moves the polygonal zone (horizontal position)

The available source waveforms are as follows:

No.1to No.4

CH1 to CH4, Math1 to Math4, XY1 to XY2
No.5 to No.8 (8ch model)

CH5 to CH8, Math5 to Math8, XY3 to XY4

Moving the Polygonal Zone (V-Position, H-Position)

Turn the jog shuttle to move the polygonal zone.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Y-Position
@ e - Moves the polygonal zone (vertical position)
H-Position
LRUEEe- Moves the polygonal zone (horizontal position)

Press SET (upper right on the front panel) to switch between moving the polygonal zone
horizontally or vertically.
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2.28 Performing GO/NO-GO Determination

Setting a Reference Range Using Parameters (Parameter)
Set the reference range (parameter).

1. Press any of the reference condition 1 to 8 soft keys and then the Mode soft key.
(Reference conditions 1 to 4 on 4ch models)

2. Press the Parameter soft key to display the following menu.

When CH1 to CH8 or Math1 to Math8 Is the Determination Source Waveform

Conditiont JSet the reference range type to Parameter.
Mode

et Determination source waveform

Bl | (Set to the CH1, CH8, Math1, and Math8.)
CH1
P—— Waveform parameters to use for the GO/NO-GO determination

y— Reference Item Setup
condition @ 7T Mo O /1w o+ — Ol Lon

O m Amplitude e Mean

IN ouT

F= - A Pulse Edge
OF Trover Oj‘:‘ Over O Gount O; 2z Count

Offyfwr offf« W OMA inteatvr  OlyhyintegTy

(@) .H.‘"‘ Freq O m}li Period (@) H‘ﬂ‘ | Ave O D AI"’griod (@) it Burst

" Freq i

e} H Rise o) H Fall o) \_P Hidth Oft--th O M, Duty

O ety Set

Push © :Toggle L
©) —Reference range (upper limit)

Lower JB L.
v - Reference range (lower limit)

Enters the selected
waveform parameters

Note

Waveform Parameters

You can select the measurement items to use in GO/NO-GO determination from all of the items
used for automated measurement of waveform parameters. For information on setting automated
measurement of waveform parameters, see section 9.1.

Source Waveform
The available determination source waveform settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4
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2.28 Performing GO/NO-GO Determination

When Logic Is the Determination Source Waveform

Conitiont JSet the reference range type to Parameter.

Determination source waveform
Set to Logic.

Waveform parameters to use for the GO/NO-GO determination
Item Setup [x]

. 'H'M IFE Oﬂﬁ feod O \.“ﬂ‘\;“”‘ AI\:I;geq O &y puty OMP&SMQM
g~ Source bit  EEGEETE

Select the
logic bit.

Source Bit

AD

Push @ :Toggle L.
@ —Reference range (upper limit)

L ower JR L.
9 - Reference range (lower limit)

Enters the selected
waveform parameters

Note

Waveform Parameters

You can select the measurement item to use in the GO/NO-GO determination from the items used for
time axis measurement of waveform parameters shown below.

Freq, Period, Avg Freq, Duty, Pulse Count, Delay
For information on setting automated measurement of waveform parameters, see section 9.1.

Source bit

The following source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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2.28 Performing GO/NO-GO Determination

When XY1 to XY4 Is the Determination Source Waveform

Conitiont JSet the reference range type to Parameter.
Mode

Parameter

Trace
- Determination source waveform

At Set to a value from XY1 to XY4 (XY1 or XY2 on 4ch models).

Condition

y~ Reference condition
N ouT

Push @ :Toggle L.
@ —Reference range (upper limit)

Lower i imi
9 - Reference range (lower limit)

Note
The measurement item to use in the GO/NO-GO determination is the waveform area of XY1 to XY4
(XY1 and XY2 on 4ch models). For information on setting how the XY waveform is displayed and
how its area is determined, see chapter 5 of this manual and appendix 1 of the Features Guide, IM
DLM5058-01EN.

When FFT1 to FFT4 Is the Determination Source Waveform

Conditiont JSet the reference range type to Parameter.

Determination source waveform
frace Set to a value from FFT1 to FFT4 (FTT1 or FFT2 on 4ch models).
FFT1

Condition

y— Reference condition
N ouT

Measurement items to use for the GO/NO-GO determination

ltem Setup

®Freq Qv

Set

T

Enters the selected measurement items

Push @ :Toggle

@ —Reference range (upper limit)

LG Reference range (lower limit)

0.00000

Note
You can select the measurement item to use in the GO/NO-GO determination from the peak cursor
measurement items (Freq, V) for FFT.

For details on peak cursor measurements, see section 7.2.
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2.28 Performing GO/NO-GO Determination

Reference Range (Upper/Lower)

Turn the jog shuttle to set the reference range.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Upper L.
1115 - Reference range (upper limit)
Lower
(K0S Reference range (lower limit)

Press SET (upper right on the front panel) to switch between upper and lower reference
range limits.
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Chapter 3 Waveform Acquisition

3.1 Setting Conditions for Waveform Acquisition

This section explains the following settings for acquiring waveforms:

* Record length » Turning high resolution mode on or off
* Acquisition mode » Sampling mode
» Trigger mode » Number of waveforms to acquire, attenuation

constant, and number of times to average

» “Waveform Acquisition” in the Features Guide

ACQUIRE Menu

Press ACQUIRE to display the following menu.

You can also tap MENU (E)) in the upper left of the screen and select the ACQUIRE menu from ACQ/DISP
on the top menu that is displayed.

When the acquisition mode is When the acquisition
set to normal or envelope mode is set to average
ACQUIRE

ACQUIRE

Record Length

Record Length

a-Record length

125kPoints 125kPoints

Mode

e-Set the acquisition mode to i Set the
: ;‘:;::: Normal or Envelope. Trigger mode . AT\:ZI‘ZE? acquisition
igger mode to
Hode N riscor Modo | Mode
g Average.

Auto Auto

e~ Auto

) ) . . LNCRETERE - Auto level ) i
Hi Resolution B Turns hlgh resolution Hi Resolution

2"l mode on or off OFF oM
(s Normal

Sampling mode
Sampling Modle

LR - N Single Sampling
Mode

Sampling . A
Mode IZINIEEE- Real-time

Interpolation Interpolation

Interpolation [ InterPOIatlon

Push % :2
Avg Count

Push # :Infinite

ACQ Count & Attenuation

7 constant,
average count

= Repetitive
sampling

Infinite Repetitive

Waveform
acquisition count

Acquisition Mode (Mode)

Set the waveform acquisition mode.

Normal Displays waveforms without processing the sampled data. Set the waveform acquisition count.
Envelope |Displays waveforms in envelope mode. Set the waveform acquisition count.

Average Displays averaged waveforms. Set the attenuation constant and the number of times to
average.

Note
» If you set the acquisition mode to Envelope when the sample rate is set to 1.25 GS/s or higher, the
instrument actually operates in Normal mode. In envelope mode, [Envelope] appears in the upper right
of the screen. If envelope is in use in high resolution mode, [Env:Hi-Res] appears.
» To average waveforms that have been acquired in N Single mode, set the acquisition mode to Normal,
and turn on history feature’s averaging.
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3.1 Setting Conditions for Waveform Acquisition

Trigger Mode (Trigger Mode)
The trigger mode determines the conditions for updating the displayed waveforms. You can set the
trigger mode by pressing the MODE key. For details, see section 2.1.

Sampling Mode (Sampling Mode)
Set how to sample the number of waveform data points per unit time.

Realtime The instrument samples at the specified time scale.

Interpolation |In Interpolation mode, the instrument interpolates the data sampled at 2.5 GS/s up to
100 times using the (sinx)/x function.

Repetive The instrument acquires repetitive signals multiple times and displays them as a
single waveform. This makes it possible to sample at an apparent rate higher than the
actual rate.

Note

In the following cases, repetitive sampling mood (Repetitive) cannot be used.
»  When the trigger source is Logic
* When the record length is 2.5 Mpoint or more

Relationship between the Time Scale, Record Length, and Sample Rate

Record length refers to the number of data points that are stored to the acquisition memory for
each channel.

Decreasing the time scale increases the sample rate. If you want to observe a long-term
phenomenon at a high time resolution (at a high sample rate), set the record length to a high value.
In the following waveform display example, the waveform of a CAN bus signal is measured for 10
seconds. The waveform is acquired for a long period (10 seconds), and the waveform is zoomed.
This allows fine waveform variations to be viewed at a high sample rate.

Main window
Record length: 125MPoints, time scale: 1 s/div, sample rate: (12.5 MS/s)
[Z]

BN ] 2019710714 03:08:23 7
TA0 ¥ |5.60 v (500 v (5,00 v |5.00 ¥ 580 ¥ =1 [Edge CHT TisTory[Normal
& ] Q' |auto 43y 1l

12.5MS/s

CAN bus signal waveform

Measurement duration: 10 s (125,000,000 points)

A

Main window

Zooml Zoom2
1 N , lus/div
12.5kPts T Mo s Tt e 1P L 000P S

T

]
y

Duration: 1 ms (12500 points) | Duration: 10 ps (125 points)

Record Length: 12.5kPoints, Record length: 125Points,

Time scale: 100 us/div, Time scale: 1 us/div,

Sample rate: (12.5 MS/s) Sample rate: (12.5 MS/s)
Zoom1 window Zoom2 window

3-2
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3.1 Setting Conditions for Waveform Acquisition

Note

»  When the record length is set the following values, a single waveform is acquired.
* Models without the memory option
25MPoints, 50MPoints, 125MPoints
* Models with the /M1 option
50MPoints, 125MPoints, 250MPoints
* Models with the /M2 option
125MPoints, 250MPoints, 500MPoints
* Note that when the record length is long, computation and measurement processing take longer than
when the record length is short.
» There are limitations on waveform acquisition conditions and the number of waveforms that can be
stored in the acquisition memory (the number of history waveforms) depending on the specified record
length. For details, see chapter 6 in the Features Guide (IM DLM5058-01EN).

Number of Waveform Acquisitions (ACQ Count)
7. Press the Mode soft key and then the Normal or Envelope soft key.

2. Turn the jog shuttle to set the acquisition count.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :Infinite

ACQ Count . ey
- Waveform acquisition count

Infinite

Attenuation Constant and Average Count (Avg Count)
7.  Press the Mode soft key and then the Average soft key.

2. Turn the jog shuttle to set the attenuation constant or average count.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :2

Avg Count .
e Attenuation constant, average count

Note

The calculation process of the attenuation constant and average count inside the instrument varies
depending on the averaging process. Depending on the trigger mode of averaging mode (Average),
they are processed as follows:

¢ Auto, Auto Level, Normal, N Single

Avg Count indicates the attenuation constant (exponential averaging).
¢ Single

Avg Count indicates the average count (simple averaging).
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3.2 Acquiring Waveforms

> “Waveform Acquisition (RUN/STOP),” “Acquiring the Waveform Once (SINGLE)”
in the Features Guide

Starting and Stopping Waveform Acquisition (RUN/STOP)

7. Press RUN/STOP.
* The RUN/STOP key illuminates, and waveform acquisition starts. The acquired waveform is
displayed.
» If you set the record length to a value that allows only one waveform to be acquired, pressing the
RUN/STOP key will produce the same result as pressing the SINGLE key.
* You can also tap MENU (@) in the upper left of the screen and select the RUN/STOP menu on the
top menu that is displayed.

2. Press RUN/STOP again.
The RUN/STOP key light turns off, and waveform acquisition stops.

Acquiring a Waveform Once (SINGLE)

7. Press SINGLE.
» The SINGLE key illuminates, and when the instrument triggers, it acquires and displays only one
waveform and then stops waveform acquisition. The SINGLE key light turns off.
* You can also tap MENU (@) in the upper left of the screen and select SINGLE on the top menu that is
displayed.
» The trigger mode is set to single mode.
» To stop waveform acquisition, press the RUN/STOP key.
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Chapter 4 Display

4.1 Setting Display Conditions

This section explains the following settings for viewing the display:

 Display format » Waveform mapping
 Display interpolation » Color
* Grid » Waveform intensity

» Turning scale value display on or off
» “Display” in the Features Guide

DISPLAY Menu

Press DISPLAY to display the following menu.

You can also tap MENU ([E)) in the upper left of the screen and select the DISPLAY menu from ACQ/DISP
on the top menu that is displayed.

DISPLAY

Format

5] Single

Dot Connect

y-Display format

y-Display interpolation
s Sine

4 Graticule

Dot Grid

Scale Value

y—Turns the scale value display on or off
OFF oON

il

L - Waveform mapping

Color -pledellely

Accumulate .
s P> section 4.2
AVAY S

Push % :30
WEEUE \Vaveform intensity
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4.1 Setting Display Conditions

Display Format (Format)
Press the Format soft key to display the following menu.

Format

GO - Automatically divide the areas

The number of areas is automatically determined by the number of displayed waveforms.
[BEIEEEE - Not divide the screen

=PI Divide the screen into two areas

=RICUEE - Divide the screen into three areas

S - Divide the screen into four areas

SLECEE - Divide the screen into six areas

LEEIE - Divide the screen into eight areas

Note

Changing the number of screen divisions does not change the A/D converter resolution.

Display Interpolation (Dot Connect)
Press the Dot Connect soft key to display the following menu.

Dot Connect

AR - Display interpolation disabled

Displays waveforms with dots

EELEE - Sine interpolation

Interpolates between two points using the sin x/x function
I - | inear interpolation

Linearly interpolates between two points

E-EE - Pulse interpolation
Interpolates between two points in a staircase pattern

Note
In the following cases, the interpolation method is set to Pulse regardless of the interpolation method
setting.

» The input signal is a logic signal.
» The acquisition mode is Envelope.
» The sampling mode is Repetitive Sampling.
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4.1 Setting Display Conditions

Grid (Graticule)
Press the Graticule soft key to display the following menu.

Graticule

ERARrE-Displays the grid with dotted lines
A Displays the grid with solid lines
= Displays a grid frame

EZRVEESiE® - Displays the grid with a crosshair

Fine Grid . . B
= Turns fine grid display on or off
OFF [N

Grid Types

Dot Grid (dotted lines) Line Grid (solid lines)

—wororis T"@
Q| ol i 5w

ms/div]
125kPts]

iy =2

Frame Grid (frame) Cross Hair (crosshair)

2020701773 TA23L

670070 T8
& Ffory [orma
X Q" |t 0] s
ms/div] q ms/div
25kPts 25kPts
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4.1 Setting Display Conditions

Scale Value Display (Scale Value)

Press the Scale Value soft key to select On or Off.
You can display the upper and lower limits (scale values) of each channel’s vertical or horizontal axes.

2020/04/13 15:45:08

1.00 v|1.00v|1.00 v &t [UART A0 History[Normal
10

Auto

12.5MS/s

[l

Conomy.

2. 200

Voltage scale value

500us/ div
125kPts

Voltage scale value

o)

Time scale value

Time scale value

Waveform Mapping (Mapping)
Press the Mapping soft key to display the following menu.

8ch model

Mapping

Mocde
CH1
CH2
CH3
CH4
CH5
CH6
CHY
CH8

0 00 = T O = W MY

Manual
Mathi
Math?2
Math3
Math4
Mathb
Math6
Math?

4ch model
0 Mapping

Manual

Mapping mode

When the waveform mapping
mode is set to Manual, set
how to map each channel’s
waveform to the divided
screens.

2000/04/13 15245208
el Fory
Q' it ]

e
Maps CH1 and Math1 waveforms

Maps CH2 and Math2 waveforms

Maps CH3 and Math3 waveforms

Example when the

Maps CH4 and Math4 waveforms

screen is divided into
six areas (Manual mode)

Maps CH5, Math5, and LOGIC waveforms

Maps CH6 and Math6é waveforms
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4.1 Setting Display Conditions

Display Color (Color)
Press the Color soft key to display the following menu.

Color

il - Graticule intensity
(S Waveform color

[ EeE Serial bus trend color
This menu appears on models with the SENT option or the PSI5 Airbag option.

Intensity of the Grid, Zoom Box, Cursor, or Marker
Press the Intensity Graticule soft key to display the following menu.

Intensity

Grid

Zoom Box
30
Cursor
20
Marker

Push % :10

Intensity
Grid
10
Zoom Box
@ 30
Cursor
20
Marker

30

Push % :30

Intensity
Grid
10
Zoom Box
30

Cursor

Marker
30

Push % :20
Cursor

Intensity
Grid
10
Zoom Box
30
Cursor
20
Marker

Push % :30
Marker

Graticule Zoom Box

Grid intensity Zoom box intensity  Cursor intensity  Marker intensity

* You can enter the value when the jog shuttle icon is displayed on the soft key that
controls each intensity. For instructions on how to use the numeric keypad through the
the touch panel, see section 3.3 in IM DLM5058-03EN.

Waveform Color
Press the Waveform soft key to display the following menu.

8ch model 4ch model

Waveform

CH1
CH2
CH3
CH4

CH
Display color of

each waveform

CH6
CH?
CH8
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4.1 Setting Display Conditions

Serial Bus Trend Color
Press the Serial Bus Trend soft key to display the following menu.

Serial Bus Trend

Serial Bus 1 Serial Bus 3
Trend1 - Trend1
Trend2 - Trend2
Trend3 v Trend3
Trend4 - Trend4
Serial Bus 2
Trend1 v Trend1
Trend2 - Trend2
v

Trend3 Trend3

A d

A d
Serial Bus 4

A

A

Trendd v Trend4

Display color of each trend

Waveform Intensity (Intensity)
Turn the jog shuttle to set the intensity.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu

When accumulation is set to OFF
Push % :30
Intensity

- Intensity

Pressing RESET (upper right on the front panel) returns the value to 30.

When accumulation is set to Intensity or Color

Push @ :Toggle
Intensity

&4 Intensity
@ Accum Time

iza-Set the accumulation time

Press SET (upper right on the front panel) to switch between Intensity and accumulation time.
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4.2 Using the Accumulate Feature

This section explains the following settings for using the accumulate feature:

» Accumulation frequency * Accumulation time

> “Accumulation (Accumulate)” in the Features Guide

DISPLAY Menu

7. Press DISPLAY to display the following menu.
You can also tap MENU (E.]) in the upper left of the screen and select the DISPLAY menu from ACQ/
DISP on the top menu that is displayed.

DISPLAY

Format

5] Single

Dot Connect

s Sine

4 Graticule

Dot Grid

Scale Value

OFF ON
]

Mapping

Color

Accumulate

AN Intensity

E- Accumulation display mode

Push @ :Toggle
@ Intensity
30

Accum Time . .
[t Accumulation time

2. Press the Accumulate soft key to display the following menu.

Accumulate OFF
AU OFF Accumulation display is not used. The waveform acquired once is
displayed at the specified intensity.

WANIEEEE- Intensity
The frequency of accumulated waveforms is expressed with intensity.

.7 - Color
Waveform accumulation frequency is expressed with color.

Color
The 15 waveform accumulation frequency levels are expressed using different colors that
range from blue to green to yellow to red to white starting with the lowest frequency.
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4.2 Using the Accumulate Feature

Accumulation Time

1.
2.

Note

Press SET to set the jog shuttle setting menu display to Accum Time.

Turn the jog shuttle to set the accumulation time.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the menu that
appears on the screen.

Jog shuttle setting menu

Push @ :Toggle
Intensity

30
@ Accum Time

i52- Accumulation time

Pressing CLEAR TRACE clears the accumulated waveforms.

Notes about Waveform Accumulation

Automated measurement of waveform parameters and GO/NO-GO determination are performed
on the most recent waveform.
If you press RUN/STOP to stop waveform acquisition, accumulation stops. When you restart
waveform acquisition, all the waveforms are cleared, and accumulation starts from the beginning.
If the instrument does not trigger when the trigger mode is set to Normal, the waveform intensity is
retained until the next time the instrument triggers.
If you change the display format when accumulated waveforms are displayed, the instrument
operates in the following manner.
During accumulation: The instrument clears the screen and restarts displaying from the
beginning.
When accumulation is stopped: The instrument clears the waveforms and displays the most
recent waveform.

IM DLM5058-02EN



4.3 Using the Snapshot and Clear Trace Features

This section explains how to clear snapshots (temporary storage during waveform acquisition) and the
waveform display.

» Snapshot * Clear trace
» “Snapshot (SNAP SHOT),” “Clear Trace (CLEAR TRACE)”
in the Features Guide

Snapshot (SNAP SHOT)

7. Acquire waveforms.
» section 3.2

2. Press SNAP SHOT (A"\).

» The currently displayed waveform is retained on the screen as a snapshot displayed in white.
Snapshot waveforms remain on the screen until you execute a clear trace operation.

* You can also tap MENU (@) in the upper left of the screen and select the SNAP SHOT menu on the
top menu that is displayed.

2020704714 08:42:23
Edge CHT

Snapshot waveform (white)

Waveform being acquired

Clear Trace (CLEAR TRACE)

3.  Press CLEAR TRACE (ClR\)).
» All waveforms on the screen are cleared.

+ You can also tap MENU ([5)) in the upper left of the screen and select the CLEAR TRACE menu on
the top menu that is displayed.

Note

If you execute a clear trace operation during waveform acquisition, the instrument clears all the history
waveforms that it has acquired and restarts waveform acquisition from the first acquisition.
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4.4 Adjusting the Backlight

This section explains the following settings for adjusting the backlight:

» Brightness adjustment
» Turning auto power-off on or off

 Auto-off time
 Turning the backlight off

> “System Configuration (System Configuration)” in the Features Guide
UTILITY System Configuration menu

7. Press UTILITY to display the UTILITY menu.

You can also tap MENU ([E}) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the System Configuration soft key to display the following menu.

Adjust the brightness.

System Configuration

Date/Time Display

T Setup Brightness

Time Sync
C Auto OFF - Turns auto-off on or off
5 [EEE1588

Auto-off time
Language

Turn OFF Turns the backlight off
(The backlight turns off.
Press any key to turn on

the backlight.)

Menu  English -

Menu Transparency
Message English -
Mode

USB Keyboard Japanese English
Level
Measure Parameter —M8M8M8M8M8M8™
Measurement —M8
Small

Font Size Large

Offset Cancel
Max Rows L)
Delay Cancel
Storage
Others
Format

TRIG OUT Polarity

USB Function

Click Sound

Positive Negative

USBTMC Mass Storage

OFF
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4.5 Displaying the Operation Screen Transparently

This section explains the following setting for displaying the operations screen (menus, dialog boxes,
etc.) transparently.

» Turning transparent display on or off
* Transparency Level

> “System Configuration (System Configuration)” in the Features Guide

UTILITY System Configuration menu

7. Press UTILITY to display the UTILITY menu.

You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top 4menu.

2. Press the System Configuration soft key to display the following menu.

System Configuration

Date/Time —————  Display
B Setup Brightness
Time Sync futo OFF
B IEEE1588

Language
Turn OFF

Menu  English -

Menu Transparency Turns transparent
Mode =-display on or off

Message English -

USB Keyboard Japanese English
Level e 1 ransparency level
Measure Parameter
Measurement
Font Size  Small Large
Offset Cancel

Max Rows 4
Delay Cancel
Storage
Others
Format

TRIG OUT Polarity Positive Negative

USB Function USBTMC Mass Storage

Click Sound ~ OFF

Transparent Display

* Turning Transparent Display On and Off (Mode)
When you turn transparent display on, the setup menus and dialog boxes that appear on the
waveform display screen become transparent, allowing you to control the setup menus and
dialog boxes while viewing the waveform shown in the background. You can also turn the mode
on and off by tapping the transparent mode on/off icon 7 displayed in the lower left of the
waveform display screen.

e Transparency Level (Level)
You can set the transparency level in the range of 1 (low) to 5 (high). The higher the transparency
level, the clearer the waveform display shown in the background.
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Chapter 5 Displaying XY Waveforms

5.1 Displaying XY Waveforms

This section explains the following settings for displaying XY waveforms:

» XY waveform display * Measurement source window
» X-axis and Y-axis source waveforms  Display range
» Display settings  Display settings

Turning time-domain waveform on or off, turning
split display on or off

> “Displaying XY Waveforms” in the Features Guide

XY Menu

Press SHIFT+DISPLAY (X-Y) to display the X-Y menu.
* You can also tap MENU (@) in the upper left of the screen and select the X-Y menu from ACQ/DISP on
the top menu that is displayed.
» Up to four XY waveforms can be displayed. To switch the setup menu, press the XY soft key.

Display .
y-Turns the XY waveform display on
OFF ] or off

X Trace rSelect which XY waveform

e X-axis source waveform from XY1 to XY4 to set.

CH1

Y Trace

e Y-axis source waveforms
CH2

4
Display Setup

Display setup

Display Setup

4

Measure > ; .
= » section 5.2 VT Display . .
iy & -Turns the time-domain waveform

LTSl display on or off
- Measurement Split

‘ source window T
Push @ :Toggle

@ ! Rﬁgﬁ_-g(‘)div range 1 (start point)

T Range?

Time Range

Main E-Turns the XY window splitting on or off

¥-Display range 2 (end point)

Note

Source Waveform (X Trace/Y Trace)

The available channel settings vary depending on the model.

* The available channel settings on 8ch models are as follows:
XY1 and XY2: CH1 to CH4, Math1 to Math4
XY3 and XY4: CH5 to CH8, Math5 to Math8

» The available channel settings on 4ch models are as follows:
XY1 and XY2: CH1 to CH4, Math1 to Math4
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5.1 Displaying XY Waveforms

XY Waveform Display (XY Window), VT Waveform Display (VT Window), XY Window Splitting

VT window VT window

! - v el

0L TR O T TN EUDUUR OOE SUDUOS SEY ANUUUVI FOF RN Wi ] S R

AN AN IEUUUUS S NN DO AU DY AU R UUUUE NN SUUDUED SOY INUN 0 DO AN O UL 00 U O FOURD WO AUUDUIN O SUURUNS EOOF SUURURE SOOY SOUNED FRNY (NN 0 OOS AUENR SO I
o b L Ld B (I - o ed B ) - L [ L et - e b

Eie 8 e 7060w s Lt oy TS oy BT 200 0.0

Freq. ~4.96337E+00 Freq. -4.93681E+00 / Freq. -4.93681E+400
oo o ooy | e
£ o e
XY window (split display off) XY window (split display on)

XY1 to XY4 waveforms are displayed XY1 to XY4 waveforms whose display is turned

in the same window. on are displayed in order starting with the left XY

window, then the right XY window, then the left
XY window, and so on.

Measurement Source Window (Time Range) and Display Range (T
Range1/T Range2)

1. Press the Time Range soft key to select the measurement source window.

2. Turn the jog shuttle to set the display range.
» Press SET (upper right on the front panel) to switch between display range 1 (start point) and
display range 2 (end point).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

Push © :Toggle

@ ' R?gé_%&}div range 1 (start point)

! R""E‘?Sﬁdw range 2 (end point)

Measurement Source Window and Display Range

Display range 1 Display range 2

cursor (broken Screen cursor (broken Zoom1 window P section 10.1

line) center line) Screen center

f;‘l;:{g‘“‘, 5 1] 7 Sus/div,
/ (e — — e —
i ied

2.0 div o - — e
. 1] Zoom1
, b s R . : i

I‘x / .y \ | \ LI= —2.0 div | 2.0 div
4 e e R | —

- - " . E .

Main window L} Display range 1 i | Display range 2
cursor (broken cursor (broken
line) line)

-2000mY Push © :Toggle -2000m1 Push © :Toggle:
© " Foa ©

Yy @ "V 20 @ "o

When the source window is Main When the source waveform is Zoom1 to Zoom2

The XY waveform in the range enclosed by the The XY waveform in the range enclosed by the

display range cursor on the main window is display range cursor on the zoom window is

displayed. displayed. The display range cursor cannot be

moved outside the zoom window range.
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5.2 Performing Cursor Measurements and Area
Calculations

This section explains the following settings for determining cursor measurement values and the area
of the displayed XY waveform:

» Cursor measurements on the XY waveform display
» How to calculate the area of XY waveforms

» “Measurement Setup (Measure Setup)” in the Features Guide
XY Menu
Press SHIFT+DISPLAY (X-Y) to display the X-Y menu.

You can also tap MENU (E)) in the upper left of the screen and select the X-Y menu from ACQ/DISP on the
top menu that is displayed.

Display

OFF ON
X Trace
CH1

Y Trace

CH2
4

Display Set
EARY Fauy Measure Setup

4 Mode

Moasure S _Disables measurement
Setup OFF

Time Range [TV Cursor measurement

Main

(TN Determines the area
Push © :Toggle

@ T Rangel
-5.00div

T Range?
5.00div

Cursor Measurement (Cursor)
Press the Cursor soft key to display the following menu.

Measure Setup

Mode
s~ Set the measurement mode to Cursor.

Gursor Vertical cursor
Cursori/2 i} > Cursorl/2 i}
e Horizontal cursor -
Cursor1/2 =2 Cursor1/2 == Cursor1/2 ==
3.00div  Co—— 3.00div 3.00div

-3.00div

h|

-3.00cliv

il

-3.00cliv

k|
Item

ltem ltem

Push @ :Toggle
Cursorl i
-3.00div

Push ° :Toggle Push ° :Toggle
ORAS=E - Horizontal cursor 1 pos. [OJEEEAMIE \/o tica| cursor 1 pos.

2 . Cursor? 1"} .
% Horizontal cursor 2 pos. N ha- Vertical cursor 2 pos.

Cursor? i

3.00div

Item Setup

v X1

A .
- O¢lect the measurement items

that you want to use.
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5.2 Performing Cursor Measurements and Area Calculations

Cursor Measurements on the XY Waveform Display

MENU

[ 1] 3 [4] -
500uY v |1 . . . %7 [Ecke CHT Tistory Normal
i ] Cl ) ] ] ] 2" Jauto 0.00v 10 12.5M8/s

XY waveform

|
2020704714 09:03:56 Stopped

~2000mY TRV RY2/XYIIZYE 2000V pEy
2000my
XY
Horizontal : 5 1
cursor 1 (Y1) i R bisplay
wwwwwwwwwwwwwwwwwwwwwww B T OFF ON
IAY X Trace
""""" e Measure Setup
Mode
j
. E Cursor
Horizontal ST X o Gursort/2 {1
0.55¢k
cursor 2 (Y2) X1 275.0m% 1550y
}ﬁ ié§§m§ i Cursorl/2 =z
.Om! i 1.50di
il B =
E Item
—2000my H
Vertical cursor 1 Vertical cursor 2 P O Toggl
ursorl ==
(x1) (X2) 1 50w

@ Cursor?2 2
0.50div

Note

Vertical Cursor Position (Cursor1}}/Cursor2};

Press the Cursor1/2}} soft key.

2. Turn the jog shuttle to set vertical cursor 1 (Cursor1!!) or vertical cursor 2 (Cursor2!!).

* Press SET (upper right on the front panel) to switch between vertical cursor 1 and vertical
cursor 2.

» You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Cursor1 it
Sxiig-Vertical cursor 1 position
Cursor? i

- Vertical cursor 2 position

Setting the Vertical Cursor Positions

If you press SET several times and make the jog shuttle control both vertical cursor 1 and vertical
cursor 2, you can move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen.
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5.2 Performing Cursor Measurements and Area Calculations

Horizontal Cursor Position (Cursor1===/Cursor2===

1.
2.

Note

Press the Cursor1/2=== soft key.

Turn the jog shuttle to set horizontal cursor 1 (Cursor1===) or horizontal cursor 2

(Cursor2===),

* Press SET (upper right on the front panel) to switch between horizontal cursor 1 and
horizontal cursor 2.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Togzle

Cursor! ==:
. 32-00di a-Horizontal cursor 1 position
ursor? =2
ERuee- Horizontal cursor 2 position

Setting the Horizontal Cursor Positions

If you press SET several times and make the jog shuttle control both horizontal cursor 1 and
horizontal cursor 2, you can move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen.

IM DLM5058-02EN
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5.2 Performing Cursor Measurements and Area Calculations

Performing Area Calculations (Integ)
Press the Integ soft key to display the following menu.

Measure Setup

Mode

s Set the measurement
Integ mode to Integ.
Loop

| Open

Polarity

Area determination method
Loop

v

MBI - Trapezoid sum

g Direction to be made & e |
SRl ositive ) Close riangle sum

CW: Clockwise

CCW: Counterclockwise For details on how areas are determined, see
appendix 1 in IM DLM5058-01EN.

Area of XY Waveforms

XY waveform

e [1] 3 [7] 2020704714 08:03:56 Stopped
500uYy |'500my |1.00 v |1.00 v |1, . . . i’ [Edze CHT istory [Normal
MENU | I & &= ) 2" Jauto 0.00v 10| 12.5Ms/s
20000V TREVRY2ZRV37RXY A 2000wV P
20000V
XY
1
Display
OFF ON
X Trace

Measure Setup
Mode

Integ

Loop

1 Close
Polarity

00 GOCH

Close - 1.56833E+00
Determined area

—2000my
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Chapter 6 Computed and Reference Waveforms

6.1 Setting the Computation Mode

This section explains how to set the computation mode.

> “Computation Mode (Mode)” in the Features Guide

MATH/REF Menu

Press MATH/REF to display the following menu.
You can also tap MENU ([5]) in the upper left of the screen and select the MATH/REF menu from ANALYSIS
on the top menu that is displayed.

MATH/REF
Math/Ref

1

- Computation mode

| Select the computer waveform
or reference waveform.

Note

Computed Waveforms or Reference Waveform (Math/Ref)

* The available settings vary depending on the model.
» 8ch models: Math/Ref1 to Math/Ref8
* 4ch models: Math/Ref1 to Math/Ref4

» Computed waveforms (MATH waveforms) are not displayed while acquiring waveforms in single mode.
The instrument will display computed waveforms after it triggers and the roll mode display stops.

* On the ACQUIRE menu, if you set the record length (Record Length) to the maximum record length,
Math/Ref2, Math/Ref4, Math/Ref6, and Math/Ref8 cannot be used. For details on the ACQUIRE menu,
see section 3.1.

Computation Mode (Mode)
Press the Mode soft key to display the following menu.

=-Computed or reference waveforms are not displayed.
a-Displays computed waveforms

e-Displays reference waveforms
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6.2

Performing Addition, Subtraction, and

Multiplication

This section explains the following settings for performing addition, subtraction, and multiplication:

* Operators
» Computation source waveforms

> “Operators (Operation)” in the Features Guide

MATH/REF Menu

1.

4

Push @ :Toggle

@

Press MATH/REF to display the following menu.
You can also tap MENU (@) in the upper left of the screen and select the MATH/REF menu from

ANALYSIS on the top menu that is displayed.

Press the Mode soft key and then the Math soft key.
Press the Operation soft key, and then the §1 + S2, §1 - S2, or S1 x S2 soft key to display

the following menu.

MATH/REF
Math/Ref

1

Mode

Math

Operation

y-Set to operator to S1 + S2, S§1 - §2,

SRR or S1 x S2

Sourcel

CH1

-Computation source waveform
Source?

CHz
Label/Unit

Mathi
Ranging

Auto. Manual

- » section 6.6

Center

0.30v

Sensitivity
1.000Y

5 Set the computation mode to Math.

-Select the computation
source waveform.

Math Source Waveforms (Source1 and Source2)
Below are the computation source waveforms that you can assign to Source1 and Source2.

Computed Waveform

Computation Source Waveforms That You

Model (Waveform of Computer Result) Can Assign to Source1 and Source2
8ch Math1 CH1 to CH4
Math2 CH1 to CH4, Math1
Math3 CH1 to CH4, Math1, Math2
Math4 CH1 to CH4, Math1 to Math3
Math5 CH5 to CH8
Math6 CH5 to CH8, Math5
Math7 CHS5 to CH8, Math5, Math6
Math8 CH5 to CH8, Math5 to Math7
4ch Math1 CH1 to CH4
Math2 CH1 to CH4, Math1
Math3 CH1 to CH4, Math1, Math2
Math4 CH1 to CH4, Math1 to Math3

6-2
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6.3 Performing Filter Functions

This section explains the following settings for applying filter functions (phase shift, moving average,

IIR filter):

» Operators
» Computation source waveforms

 Filter

» “Operators
MATH/REF Menu

(Operation)” in the Features Guide

7. Press MATH/REF to display the following menu.
You can also tap MENU (@) in the upper left of the screen and select the MATH/REF menu from
ANALYSIS on the top menu that is displayed.

2. Press the Mode soft key and then the Math soft key.

3.

1

Mode

s-Set the computation mode to Math.
Math

Operation

>-Set the operator to Filter(S1).
Filter($1)

Sourcel .
s~ Computation source waveform

il » section 6.2

4 Filter Setup

1 Label/Unit

Mathi
Ranging

Auto. Manual

- » section 6.6

Push @ :Toggle

Center
0.30v
Sensitivity
1.000Y

Filter (Filter Setup)

@

Press the Operation soft key and then the Filter (S1) soft key to display the following menu.

MATH/REF
Math/Ref

-Select the computation source

Press the Filter Setup soft key, then the Type soft key to display the following menu.

Filter Setup
Type

Filter type

Lolay = Phase shift

LTI - Smoothing

LTEEE - IIR filter (lowpass)

Push % :0.000s
Delay

RIS IR filter (highpass)

0.30000ms

IM DLM5058-02EN
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6.3 Performing Filter Functions

Phase Shifting (Delay)
Press the Delay soft key to display the following menu.

Filter Setup

Type

s Set the filter type to Delay.
Delay

Push % :0.000s
Delay

- Delay
0.30000ms

Smoothing (Moving Avg)
Press the Moving Avg soft key to display the following menu.

Filter Setup
Type

5 Set the filter type to Moving Avg.

Moving Avg

Push % :2
Weight

2~ Weighted points

lIR Filter (IIR Lowpass/lIR Highpass)
Press the IIR Lowpass or IIR Highpass soft key to display the following menu.

Filter Setup

Type

o~ Set the filter type to IIR Lowpass or lIR Highpass.

IR Lowpass

Order .
& Filter order
2

Push #% :10.00MHz

Cutoff 1
B - C utoff frequency
10.000MHz
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6.4 Performing Integration

This section explains the following settings for performing integration:

» Operators * Initial point
» Computation source waveforms

> “Operators (Operation),” “Initial Point (Initial Point)”
in the Features Guide

MATH/REF Menu

7. Press MATH/REF to display the following menu.

You can also tap MENU (@) in the upper left of the screen and select the MATH/REF menu from
ANALYSIS on the top menu that is displayed.

2. Press the Mode soft key and then the Math soft key.

3.  Press the Operation soft key and then the Integ(S1) soft key to display the following menu.

MATH/REF
Math/Ref

1

Mode

a-Set the computation mode to Math.
Math

Operation

a-Set the operator to Integ(S1).
Integ($1)

Sourcel

- Select the computation source
- Computation source waveform P section 6.2
CH1

4 Initial Point . .
s Initial point
-5.00 div

4 Label/Unit

Mathi
Ranging

Auto Manual N » section 6.6

Push @ :Toggle
@ Center
0.70Ys
Sensitivity
0.002Ys

Initial Point
Press the Initial Point soft key to display the following menu.

Initial Point
7

Trigger
Position

-5.00div
0.00div ~Initial point
Zoom1

Zoom2

Push # :-5 .00div

il Poirt a3 Set the initial point to the desired value.
0.00div
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6.5

Performing Count Computations

This section explains the following settings for performing edge count or rotary count:

» Operators
* Initial Point

» Count type
Computation source waveform, polarity, level for detecting edges, rotary count

threshold level, hysteresis

» “Operators (Operation),” “Edge Count or Rotary Count (Count)”
in the Features Guide

MATH/REF Menu

7. Press MATH/REF to display the following menu.
You can also tap MENU (EE}) in the upper left of the screen and select the MATH/REF menu from
ANALYSIS on the top menu that is displayed.

2. Press the Mode soft key and then the Math soft key.

3. Press the Operation soft key and then the Count(S1) soft key to display the following menu.

MATH/REF
Math/Ref

1

Mode

5 Set the computation mode to Math.
Math

Operation
5-Set the operator to Count.

Count - Select the computation

1 Count Setup source waveform.

- Count type

+++++

hitial Point . ) .
a2 Initial point »section 6.4
0.00 div

1 Label/Unit

Mathi
Ranging

Auto Manual

- section 6.6

Push @ :Toggle
@ Center
0!

Sensitivity
100.0

Count Type (Type)
Press the Count Setup soft key, then the Type soft key to display the following menu.
Count type

Count Setup
Type

HFM Edge

Source

CH1

Slope

=y t

Push @ :Toggle
@ Threshold
0.30v
Hysteresis
0.3div
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6.5 Performing Count Computations

Edge Count (Edge)

Press the Edge soft key to display the following menu.

Count Setup

Type

123y

i1 Edge

Source

CH1

Slope

£

Push @ :Toggle

- Computation source waveform P section 6.2

ORI | cvel used to detect edges

0.30v

LRSS Hysteresis

Rotary Count (Rotary)

Press the Rotary soft key to display the following menu.

Count Setup

+++++

4 Sourcel(A)

Sourcel(A)

Sourcel(A) .
y-Phase A’s computation source waveform

» section 6.2

CH1
4 Source?(B)

CH2
4 Source3(Z)

CH3

T GCount
Condition

x4
T Reset
Condition

Z Only

y- Count Conditions

s- Reset Condition
Displayed when
Source3 (2) is
other than None

Push @ :Toggle
@ Threshold

7 Level for detecting waveform state changes
RS Hysteresis

Source?(B)
Source?(B)

- Phase B’s computation source waveform
» section 6.2

Push @ :Toggle .
OR - Level for detecting waveform state changes

LR Ly steresis

When using When not using
phase Z
Phase Z’s computation Source3(7)

Source3(Z) jsource waveform -L Source3(Z)
CHa » section 6.2 None
Select None when not

using phase Z.

Polarity

Polarity

Level for detecting
Push @ :Toggle Push @ :Toggle
@ Threshold waveform state = _, Threshold
changes

& 0.00v
5~ Hysteresis

Hysteresis Hysteresis

0.3div
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6.5 Performing Count Computations

Count Conditions (Count Condition)
Press the Count Condition soft key. The following menu items appear.

When multiplication is set to x1

Count Gondition

Multiplication | 31 - Multiplication
oW Timing| AF CW Timing

Count Condition

Multipli(:ation X2 T B> Multiplication

CW Timin
CH Timingl | A% COW Timingl AL g
]7 CCW Timing
CW Timing? A+ CCW Timing2? A_§

When multiplication is set to x4

Count Condition

Multiplication | x4 s 3§ Multlpllcatlon

Reset Condition (Reset Condition)
Press the Reset Condition soft key. The following menu items appear.

When the reset condition is set to Z Only

Reset Condlition

Reset Timing £ Only =R A e e~ Reset condition

When the reset condition is set to Edge on Z

Reset Condition

Reset Timing|  Z Only A e~ Reset condition
» CW Timin
CW Timing A4 9

6-8
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6.6 Setting Labels, Units, and Scaling

This section explains the following labels, units, and scaling settings:

* Labels and units » Scaling
> “Setting Labels and Units (Label/Unit),”
“Scaling (Ranging)” in the Features Guide

MATH/REF Menu

7. Press MATH/REF to display the following menu.

You can also tap MENU () in the upper left of the screen and select the MATH/REF menu from
ANALYSIS on the top menu that is displayed.

2. Press the Mode soft key and then the Math soft key.

©

Press the Operation soft key and then a soft key other than the User Define soft key to
display the following menu.

MATH/REF
Math/Ref

1

Mode

s-Set the computation mode to Math.
Math

Operation
5 Set the operator to other than User Define.
S1x S2

Sourcel

CH1

Source?

CH?

4 Label/Unit )
5-Labels and units
Math1

Ranging .
- Scaling
Auto. Manual

Pushgilo{igle ‘ Center pOIn? o he sensifivily fwhen scaiing s Manue)
@ e"(f'mw Center point

Sensitivity _I PP
P Sensitivity

Labels and Units (Label/Unit)
Press the Label/Unit soft key to display the following menu.

Label

Label/Unit
1 Label

Display

v

s Turns label display on or off

Mathi OFF ON

-
fua}
Name

- Label

Math1

i}

(CENITaE - Set the user unit.

Scaling (Ranging)

Auto: Automatically set the vertical display range of the computed waveform.

Manual: Manually set the sensitivity (Sensitivity) and the signal level at the vertical center
(Center).
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6.7

Loading Reference Waveforms

This section explains the following settings for loading reference waveforms:

 Loading reference waveforms

« Label « Vertical Position

 Displaying the reference waveform information

» “Reference Waveforms” in the Features Guide

MATH/REF Menu

7. Press MATH/REF.

You can also tap MENU ([E}) in the upper left of the screen and select the MATH/REF menu from

ANALYSIS on the top menu that is displayed.

2. Press the Mode soft key and then the Ref soft key to display the following menu.

MATH/REF
Math/Ref

1

- Set the computation mode to Ref.

Load reference waveforms.
Load from

4
Load from

CH1

o Label

EUEEIEE- Displays the
reference

| waveform Math?

L HEEE information

Position . e
g Vertical position LU - Example when Ref1 is set

Mathd

Loading the Reference Waveform (Load from)

-Select the reference waveform.

Waveforms that can be assigned to (loaded into) the reference waveform are as follows:

Model Reference Waveforms that can be assigned to
waveform the reference waveform

8ch Ref1 CH1 to CH4, Math2 to Math4
Ref2 CH1 to CH4, Math1, Math3, Math4
Ref3 CH1 to CH4, Math1, Math2, Math4
Ref4 CH1 to CH4, Math1 to Math3
Ref5 CH5 to CH8, Math6 to Math8
Ref6 CH5 to CH8, Math5, Math7, Math8
Ref7 CH5 to CH8, Math5, Math6, Math8
Ref8 CH5 to CH8, Math5 to Math7

4ch Ref1 CH1 to CH4, Math2 to Math4
Ref2 CH1 to CH4, Math1, Math3, Math4
Ref3 CH1 to CH4, Math1, Math2, Math4
Ref4 CH1 to CH4, Math1 to Math3

6-10
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6.7 Loading Reference Waveforms

Label (Label)
Press the Label/Unit soft key to display the following menu.

Label/Unit Label

1 Label

Display

v

s Turns label display on or off

OFF ON

&

Ref1

s Set the user unit. 5-Label

(You can set this when the
computation mode is Math.)

Reference Waveform Information Display (Information)
Press the Information soft key to display the reference waveform information.

Display example
Delay Setup (Refl) [x]

Scale 5.000 V/div
Offset 0.0000 ¥
Offset Cancel OFF

T/Div  bms/div
Trigger Position 50.0%
Trigger Delay 0.00000 s
Delay Cancel ON
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6.8 Performing User-Defined Computations
(Optional)

This section explains the following settings for performing user-defined computations:

» Operators » Labels and units
* Expression » Executing auto ranging
» Computation conditions

» “User-Defined Computation (User Define, Option)” in the Features Guide
MATH/REF Menu

7. Press MATH/REF to display the following menu.

You can also tap MENU (@) in the upper left of the screen and select the MATH/REF menu from
ANALYSIS on the top menu that is displayed.

2. Press the Mode soft key and then the Math soft key.

3. Press the Operation soft key and then the User Define soft key to display the following menu.

MATH/REF
Math/Ref

1

Mode

s-Set the computation mode to Math.
Math

Operation
5 Set the operator to User Define.

User Define - Select the computation

source waveform.

B Expression .
a- Expression
4]

S - Computation conditions

1 Label/Unit

S-Label, unit » section 6.6
Mathi

LIEEEEE - Executes auto ranging

e ‘ Center point and sensitivity (manual ranging)

Center _INAS H
O, - Center point

Sensitivity

=-* Sensitivity
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6.8 Performing User-Defined Computations (Optional)

Expression (Expression)
Press the Expression soft key to display the following screen.

Define an expression by combining computation source waveforms and operators.
Add the results of automated measurement of waveform parameters to the expression.

-Inserts a)

2 Moves the cursor

to the left
Measur FILT1 BIN DELAY D&
ose 0 Moves the cursor
HLBT INTEG  DIFF  PH to the right
PHHH N COS  TAN I ISECHEE - Deletes the character

at the cursor position

PHHL ACOS  ATAN .
a-Deletes the previous

PHXX  FV d LN LOG character

DUTYH DUTYL . Exp a-Deletes all

characters
Enter
SN - Enters the expression

Model Computed Options Model Computed Options

waveform waveform
8ch Math1 None 4ch Math1 None

Math2 M1 Math2 M1

Math3 M1 to M2 Math3 M1 to M2

Math4 M1 to M3 Math4 M1 to M3

Math5 M1 to M4

Math6 M1 to M5

Math7 M1 to M6

Math8 M1 to M7

Computation Conditions (Setup)
Press the Setup soft key to display the following menu.

Setup

Math

p T - Performs computations on history waveforms.

q
A Constants

' Fiitert
Lowpass IR - .
< Digital filter
Filter2
Lowpass IR
When Averaging Is On
Average
Average . OFF ON
S-Turns averaging on or off *

LI (This setting is shared by

Push % :16
computed waveforms.)

Avg Count

a-Average count
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6.8 Performing User-Defined Computations (Optional)

Constant (Const Setup)

Press the Const Setup soft key to display the following menu.

Const Setup
K1

@ 0.00000

K2

0.00000 .
o -Select the constant to assign a value to.

0.00000
K4

0.00000

Push % :0.000
K1

- The value of the constant
0.10000

Digital Filter (Filter1/Filter2)
Press the Filter1 or Filter2 soft key to display the following menu.

Filter1 example
Filter1

Band

Select the frequency band.

Band

Lowpass LG - | ow-pass
Type

B FR GEEEEEE - High-pass

GENGEESNE - Bandpass
Cutoff 1

i 3.0%
375.0kHz

Low-pass
Filterl
Band

High-pass
Filter1
Band

Bandpass
Filterl
Band

Push % :3.0%
Cutoff 1

| owpass Highpass Bandpass
EN
Type Type Type

S-Filter type
IR FIR

IR FIR IR FIR
Cutoff 1
3.0%
375.0kHz
Cutoff 1 Cutoff 1 Cutoff 2 Cutoff 2
Cutoff B 3005 PR @ 305 3.0% g Cutoff
frequency 1 375.0kHz 375.0kHz 375.0kHz 375.0kHz

frequency 2

Push % :3.0%
Cutoff 1

Push #:3.0%
Cutoff 1

Push % :3.0%
Cutoff 1

3.0

Push % :3.0%
Cutoff 2

3.0 3.0

Set Filter2 in the same manner.

6-14
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Chapter7 FFT

7.1 Displaying FFT Waveforms

This section explains the following settings for performing FFT analysis:

» Turning FFT waveform display on or off * Analysis range
* Analysis source waveform  Vertical and horizontal scale values
* FFT conditions * FFT points
» “FFT” in the Features Guide
FFT Menu

Press SHIFT+MATH/REF (FFT) to display the following menu.
* You can also tap MENU (E,]) in the upper left of the screen and select the FFT menu from ANALY SIS on
the top menu that is displayed.
» Up to four FFT waveforms can be displayed (two on 4ch models). To switch the setup menu, press the

FFT soft key.
FFT
FFT
o-Set FFT1.
1
N Turns the FFT
g~ waveform display - Set FFT2.
LIS on or off
= Analysis source a-Set FFT3.
waveform 8ch model
- FFT conditions a-Set FFT4.
8ch model

Time Range . .
Analysis source window

Main Time Range
4
PENEESE- Scale value L Main

4
Measure i
R - > section 7.2 Zooml

Set the analysis source window to the main window.

Set the analysis source window to the Zoom1 window.

Push % :12 .5k foom?

FFT Points Set the analysis source window to the Zoom2 window.

= FFT points

Note
The available analysis source waveform settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4
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7.1 Displaying FFT Waveforms

FFT Conditions (FFT Setup)

Press the FFT Setup soft key to display the following menu.

Spectrum type'
On models without the

user-defined computation option,
the type is fixed to PS-.

Sub Type Window

LOGMAG

Window

1 Rectangle

Normal

Trace?

Push % :12 .5k
FFT Points

12.5k

type’

MAG

E=RCLECE - Rectangular

< Hanning =g Hanning

W Flattop “PAEIRTe]s}

v

Analysis source
waveform?
Unit
Unit
Mode

Auto
(dBY)

Mode

Auto
(dBY)

dBm

User Define

Sub Type

LOGMAG

Mode

LULCIIES - Real-time

Average

1

Spectrum sub

a- Amplitude

display

Max Hold aDisplays the

maximum

g Displays the

average

magnitude

- Linear Spectrum

y- Rms power
spectrum

a-Power spectrum

e-Power spectrum
density

- Cross spectrum

a- Transfer function of
two waveforms

i Coherence function
of two waveforms

When the unit type is dBm?

Push ¥ :500
Impedance =N TN pedance

User-defined unit

(up to 4 characters)

1 This is available only on models with the user-defined computation option.
2 Can only be set when Type is CS-, TF-, or CH-.

3 This is available only when Type is set to PS—, Sub Type is set to LOGMAG, and the unit of
the analysis source waveform (Trace) is “V.”

Spectrum Type (Type/Sub Type)
The sub types that you can set are as follows according to type.

Type Sub Type

LS-, CS-, TF- MAG, LOGMAG, PHASE, REAL, IMAG
RS-, PS-, SPD- MAG, LOGMAG

CH- MAG

7-2
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7.1 Displaying FFT Waveforms

Scale Value (Display Setup)

Press the

Display Setup

Vert. Scale

@-40.000dBY
20.0dBY

Horiz. Scale

Auto

Center/Span

312.5kHz
625.0kHz

VT Display

OFF ON

Push @ :Toggle

Center

@

Sensitivity

20.0dBY

GG (Auto) or manual (Manual).
Center/Sens

-43.000dBY

Display Setup soft key to display the following menu.

Center/Sens

Horiz. Scale

Left/Right

Left/Right

0.0kHz
626.0kHz

YT Display

OFF ON

- Set the vertical scale to auto

Push @ :Toggle . i
@ LU Center of the vertical axis
~41.000dBY

EEELUEE Value per div (sensitivity)
20.0dBY

v

y-Sets the horizontal scale to auto (Auto) or
manual (center point/span, left edge/right edge)
Manual setting Left/Right

Center point and span & 0.0kHz
625.0kHz

VT Display

Manual setting
Left edge and right edge

Center/Span
_ 312.5kHz
@ 625.0kHz

VT Display

OFF ON

OFF ON

Ex-Rrmm Center of the

Center _IN H i
5 horizontal axis

Push °L:11;?ggle
= . .
@ 0. 0kHz Left edge of the axis

@ Sé)zaan.t)kHz -4 - Right edge of the axis
“Turns the VT waveform display on
or off

Manually Setting the Vertical Scale (Vert. Scale)

1.
2.
3.

Press the Vert. Scale soft key to select Manual.
Press the Center/Sens soft key.

Turn the jog shuttle to set the center point (Center) of the vertical scale or the value
per division (Sensitivity).
Press SET (upper right on the front panel) to switch between the center point of the vertical

scale and the value per division.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@

Center

SRS - Center of the vertical axis
Sensitivity .

EREE- Value per div
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7.1 Displaying FFT Waveforms

Manually Setting the Horizontal Scale (Horiz. Scale)
7.  Press the Horiz. Scale soft key to select Center/Span or Left/Right.
2. Press the Center/Span or Left/Right soft key.

3. Turn the jog shuttle to set the center point (Center) of the horizontal scale or the left
edge of the scale (Left), or the span (Span) or the right edge of the scale (Right).

* Press SET (upper right on the front panel) to switch between the center point (Center) of the
horizontal scale or the left edge of the scale (Left) and the span (Span) or the right edge of
the scale (Right).

» You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

When horizontal scale is set to Center/Span
Push © :Toggle

Center . .
pergoey - Center of the horizontal axis

@ Span _span

When horizontal scale is set to Left/Right
Push @ :Toggle

@ Left

- Iﬂ.ﬂkH a-Left edge of the axis
ight
[FlUis- Right edge of the axis

Number of FFT Points (FFT Points)

Turn the jog shuttle to set the number of FFT Points (FFT Points).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :12.5k

FFT Points

s FFT point
12.5k points

Note
Relationship between the Number of FFT Points and Number of Displayed Points (Display
Record Length)

Depending on the number of displayed points in the window that you select using the analysis range
(Time Range) setting, the actual number of FFT points may be different from the number of FFT
points that you selected.
*  Number of FFT points < number of display points
Display points are decimated to match the number of FFT points. The FFT may not cover the entire
display range.
* Number of FFT points > number of display points
The number of FFT points is adjusted to an appropriate number less than or equal to the number
of displayed points.
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7.2 Measuring FFT Waveforms

This section explains the following settings for measuring FFT waveforms:

* Measurement mode

* Marker cursor measurement
* Peak cursor measurement

* Parameter measurement

» “Measurement (Measure Setup)” in the Features Guide
FFT Measure Setup Menu

7. Press SHIFT+MATH/REF (FFT) to display the FFT menu.

You can also tap MENU (@) in the upper left of the screen and select the FFT menu from ANALYSIS on
the top menu that is displayed.

2. Press the Measure Setup soft key to display the following menu.

Measure Setup

Mode .
o-Disables measurement

OFF
LEI - Marker cursor measurement
s Peak cursor measurement

e - Parameter measurement*

* Can only be set when the spectrum is set to PS-MAG,
PS-LOGMAG, PSD-MAG, or PSD-LOGMAG.

Marker Cursor Measurement (Marker)
Press the Mode soft key and then the Marker soft key to display the following menu.

Measure Setup

Mode

Mok - Set the measurement mode to Marker.
arker

Measurement items

Item Setup

(3

Cal

Select the measurement items that you want to use.
Push M° ;Jo_gi.'gle
@ al_;_lo()div pOSition
Marker2 .
B 38.'00div position
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7.2 Measuring FFT Waveforms

Peak Cursor Measurement (Peak)
Press the Mode soft key and then the Peak soft key to display the following menu.

Measure Setup

Mode

bok —Set the measurement mode to Peak. Set the threshold.

iy Threshold -
— Set the difference between
peak and valley. 1

i Excursion

s Excursion

20.0

20.0 Set the measurement e Tl /2
Peak Rangel/? range. e s o0 5.00div
g @ ooy 5 00clv o D-00d

-5.00div
5.00div

5.00div i

= -} List List
List s

List No.
1

List —List display

List No.
1

List MNo.

List No. 1

1 o %0 Push % :- 40
Push % :1 C:;Iggaok :RTalaggEeHe Excursion g @ el - Peak detection
Push @ — 40 Lot o, ETY o o0 B @ - S0 threshold
Threshold ©} ™M number 5.00div
Measurement Difference between peak

-47.0
range and valley

Peak Detection Threshold (Threshold)

7.  Press the Threshold soft key.

2. Turn the jog shuttle to set the peak detection threshold (Threshold).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

Push % :- 40cBY
Threshold

s Peak detection threshold

Difference between Peak and Valley (Excursion)

7. Press the Excursion soft key.

2. Turn the jog shuttle to set the difference between peak and valley (excursion).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push % :20dBY

Excursion .
2 —leference between peak and valley
a
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7.2 Measuring FFT Waveforms

Measurement Range (Peak Range1/2)
7. Press the Peak Range1/2 soft key.

2. Turn the jog shuttle to set the start point (Peak Range1) and the end point (Peak
Range?2) of the measurement range.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@Peak Rangel

SR Start point of the measurement range
Peak Range2

Xea- End point of the measurement range

List Number (List No.)
7. Press the List No. soft key.

2. Turn the jog shuttle to set the list number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push #:1

List No. A
- List number

List Display (List)
Press the List soft key to display the following screen.

Frequency of each spectrum

Peak value of each spectrum

Q

Peak

0.000000 Hz 0.000000 Hz
500.0000kHz —3.43643 dBY
1.500000MHz -895.714mdBY
12.50000MHz -14.6118 dBY

17.50000MHz —19.3645 dBY
6 22.50000MHz —22.7194 dBY
27 .50000MHz —25.2132 dBY
32.50000MHz -27.1590 dBY
9 37.50000MHz —29.8498 dBY
42 .50000MHz —30.5867 dBY

List

chl'éerPtTagk n-Displays the spectrum at the maximum peak

value with a cursor

IM DLM5058-02EN
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7.2 Measuring FFT Waveforms

Parameter Measurement (Parameter)
Press the Mode soft key and then the Parameter soft key. The following menu items appear.

Measure Setup

Mode

- Set the measurement mode to Parameter.
Parameter

Overall
o o - Turns the overall value on and off
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Chapter 8

Cursor Measurement

8.1

Measuring with AT Cursors

This section explains the following settings for measuring with AT cursors:

» Turning cursor measurement on or off * Measurement items
» Cursor type » Cursor jumping
» Source waveform » Cursor position

» “AT Cursors (AT)” in the Features Guide

CURSOR Menu

7. Press CURSOR to display the CURSOR menu.
You can also tap MENU (F&}) in the upper left of the screen and select the CURSOR menu from
MEASURE on the top menu that is displayed.
2. Press the Type soft key and then the AT soft key to display the following menu.
CURSOR
Display
y- Turning the cursor measurement on or off
OFF  [ON
Type
a-Set the cursor type to AT.
oA
Trace
- Source waveform
CHi
E ltem Setup
tem Setup
All ON All OFF
2T V12 v 1/
Vi V2 ¥ 49/ 4T
Select the measurement
q items that you want to use.
Cursor . .
T - Cursor jumping
it  Cursor 1 position
-4.00div
ETEE  Cursor 2 position
4.00div
Note

Measurement Source Waveform (Trace)
The available channel settings vary depending on the model and options.

The available channel settings on 8ch models are as follows:
All, CH1 to CH8, Logic, Math1 to Math8, LOGIC
The available channel settings on 4ch models are as follows:
All, CH1 to CH4, Logic, Math1 to Math4, LOGIC

IM DLM5058-02EN
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8.1 Measuring with AT Cursors

AT Cursor Measurement
You can measure time values using two AT cursors.

2020/04/14 09:03:56

d

1 [Edge CHT ¥
Q Auto 0.00 ¥

Stoppe
Tiistory Normal
| 5]

12.5MS/s

! Cursor2
:
i
!
2
‘x
i
2
! P
L O 5
H i
! !
! ' ;
‘ i .
= H i
i
i
AT i
i
i
i
{
g
T1 -6.850us i !
T2_ 6 150us ; J
Covl o289y i
1 pove 030 i & 259V
i {
bs.o0 v | |
£25. 10us H

Sus/div
125kPts

@

Push @ :Toggle

Cursort "1}

-1.35div
Cursor? "

1.25div

Cursor Jumping (Cursor Jump)

Press the Cursor Jump soft key to display the following menu.

Cursor Jump

e - Moves cursor 1 into the Zoom1 window

ICELEaE - Moves cursor 1 into the Zoom2 window

oyl Moves cursor 2 into the Zoom1 window

ERLEVAE - Moves cursor 2 into the Zoom2 window

Cursor Jumping

Display range of the Display range of the
Zoom1 window Zoom2 window
|
(1) 2020/04/14 09:03:56 Stopped
e 2.00 v | 1.00 v |1.00 v [1.00 v 71| [Edge CHT T History | Normal
N | T ) k) i Q| |auto 6.00v I i VYN
-0 I Sus/ div
i 125kPts
i
i
i
: 1T R
] i ; i : H
= } i
i
i H
! !
1 -6.200 i }
T2 - 2.050 l i
Le.co v AT 8.250 1V 2.y :
£25.10us AL_121,217kHz i V2 291 H Av_0502 ¥ 24.90us]
w00V Zoom! \ Zoom2
500ns/ div 500ns/ div
Cursor 1 Y0ns/div Cursor 2 YOns/div
IN E
F200.0 v Push @ :Toggle
£19.35us ~14.35us/ 6.600us Cursorl "1}
-1.22div
Cursor2 i
£ @ "0 v
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8.1 Measuring with AT Cursors

Cursor Positions (Cursor1/Cursor2)

Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).
* Press SET (upper right on the front panel) to switch between cursor 1 and cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push © :Togig!e

Cursorl i}

SR -Cursor 1 position
Cursor2 i .
LRS- Cursor 2 position

Note

Setting the Cursor Positions

If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you can
move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen. Therefore, if you link cursor 1 and cursor 2 and make the cursor
jump, the cursor may not jump properly.
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8.2 Measuring with AV Cursors

This section explains the following settings for measuring with AV cursors:

» Turning cursor measurement on or off * Measurement items
» Cursor type » Cursor position
» Source waveform

» “AV Cursors (AV)” in the Features Guide

CURSOR Menu
7. Press CURSOR to display the CURSOR menu.

You can also tap MENU (F)) in the upper left of the screen and select the CURSOR menu from

MEASURE on the top menu that is displayed.

2. Press the Type soft key and then the AV soft key to display the following menu.
CURSOR
Display .
y- Turning the cursor measurement on or off
OFF  [ON
Type
a-Set the cursor type to AV.
gy |
Trace
- Source waveform
CHi
E ltem Setup
tem Setup
All ON All OFF
v V2
Select the measurement
items that you want to use.
gs&gé;‘oﬁe 1 position
e — Cursor 2 position
-3.00div
Note

Measurement Source Waveform (Trace)
The available channel settings vary depending on the model and options.
» The available channel settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available channel settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4
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8.2 Measuring with AV Cursors

AV Cursor Measurement
You can measure vertical values using two AV cursors.

2020/04/14_09:03:96

Stopped

iy [Edge CH1 ¥ ’ﬁstury Normal
R |pute 0.00 ¥ 0| R.aMys
10us/div
125kPts

1|

L ; 1 1000.0mY -

(B e ! v2 1000 0mV |4v 2000 .0my 49.80us

2000 Zoom1 Zoom?
{us/div {us/div
12.5kPts 12.5kPts

Loog.0 w Push © :Toggle
£30.70us -20.70us| 9.200us Gursor1 ==
2.00div
Cursor2 -
] @ % i

Cursor Positions (Cursor1/Cursor2)

Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).

* Press SET (upper right on the front panel) to switch between cursor 1 and cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle

@ Cursor! I=:
3.00cli
Cursor2 2 .

At Cursor 2 position

g Cursor 1 position

Note
Setting the Cursor Positions

If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you can
move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen.
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8.3 Measuring with AT and AV Cursors

This section explains the following settings for measuring with AT and AV cursors:

» Turning cursor measurement on or off * Measurement items
» Cursor type  Cursor position
» Source waveform » AT Cursor Jumping

» “AT&AV Cursors (AT&AV)” in the Features Guide
CURSOR Menu

7. Press CURSOR to display the CURSOR menu.

You can also tap MENU (F)) in the upper left of the screen and select the CURSOR menu from
MEASURE on the top menu that is displayed.

2. Press the Type soft key and then the AT&AV soft key to display the following menu.

CURSOR Item Setup

Display .
s Turning the cursor ATl ON All OFF
LU measurement on or off 1 —_
Type
5~ Set the cursor type to vV A o N/AT

LU ATSAV.
Trace Select the measurement
s~ Source waveform .
items that you want to
use.

tem Setup

V Cursorl/2 ==
@ 3.00dv g
3.00div
T Cursorl/? i}

Bl AV cursor position

v

@  3.00div
-3.00div

T Cursorl/2 i} AT cursor position
—4.00div >
4.00div

L]

-4 .00div

4.00div 4.00div

4
T Cursor

T Gursor 8 Make cursor AT T Cursor %

Jump . . Jump
‘ jump » section 8.1

Push @ :Togzle Push @ :Toggle

@ Cursorl =
00div iy
Cursor? e- AV cursor position
=3.00div

Push @ :Toggle
Cursori E‘?:

-4.00di aer

st -AT cursor position

4.00div

@ Cursor! ==:
3.00div
Cursor2 =

-3.00div

Note

Measurement Source Waveform (Trace)
The available channel settings vary depending on the model and options.
» The available channel settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available channel settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4
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8.3 Measuring with AT and AV Cursors

AT and AV Cursor Measurement
You can measure time values and vertical values by displaying two AT cursors and two AV cursors
at the same time.

[7] " 2020/04/14 09:03:56 Stopped
500my | 1.00 ¥ 1. 1. i) [Edge CHT ¥ Fistory|Normal
MENU | B i) & - Q Auto 0.00 ¥ ‘ 10| |Z.5MS/=
[ZouCim ; KD 10us/di
AT cursor 1 ~¢ AT cursor 2 AV cursor 1 e
1
AV
R SRS, AN A \x P . S
T1 -23.90us \A
Cwone T AT Vi 1000.0mY \ V cursor 2
L Um’
L5 o 1ZAT_100,000kTz L y2 1000 0mY 2w 2000.0my 49,300
- Zoom1 Zoom?
200ns/div 130ns/div
2.5kPts 1.625kPts
e e
M
1200.0 W Push © :Toggle
£51.20us -49.20us| 49, 15us O Gur50r21 5 7' &
L. v
i Cursor? "}
iy @ " s

AT Cursor Position (Cursor1/Cursor2)
7. Press the T Cursor 1/2 soft key.

2. Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).
* Press SET (upper right on the front panel) to switch between search start point or search end
point.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push © :To&g}e

@ Cursor1 .
ERULe-Cursor 1 position

Cursor? "} .
LRS- Cursor 2 position

Note

Setting the Cursor Positions

If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you can
move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen. Therefore, if you link cursor 1 and cursor 2 and make the cursor
jump, the cursor may not jump properly.
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8.3 Measuring with AT and AV Cursors

AV Cursor Position (Cursor1/Cursor2)
7. Press the V Cursor 1/2 soft key.

2. Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).
» Press SET (upper right on the front panel) to switch between search start point or search end

point.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle

@ Cursor! - .
RS- Cursor 1 position

Cursor? = .
AL Cursor 2 position

Note
Setting the Cursor Positions
If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you can

move them together.
When you move the two cursors together, the cursors no longer move when one of the cursors

reaches the edge of the screen.

8-8
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8.4 Measuring with Marker Cursors (Marker)

This section explains the following settings for measuring with marker cursors:

» Turning cursor measurement on or off * Measurement items
» Cursor type  Cursor jumping
» Marker display format » Cursor position

» The waveform to measure using the cursors

» “Marker Cursors (Marker)” in the Features Guide
CURSOR Menu

7. Press CURSOR to display the CURSOR menu.

You can also tap MENU (@) in the upper left of the screen and select the CURSOR menu from
MEASURE on the top menu that is displayed.

2. Press the Type soft key and then the Marker soft key to display the following menu.

CURSOR

Display )
s~ Turning the cursor measurement on or off
OFF  [ON

Typ
. o~ Set the cursor type to Marker.
X, Marker

Marker Form ;

- Marker display format
Mark Line

4 Markeri

” - Marker1 cursor’s source waveform and measurement items

4 Marker?

- - Marker2 cursor’s source waveform and measurement items

4 Do

Marker3
- Marker3 cursor’s source waveform and measurement items
CH3

4 .

Markerd
- Marker4 cursor’s source waveform and measurement items
CH4

Push % :-1.00div

WL D sition of the selected marker1 to marker4 cursor

Marker Display Format

Press the Marker Form soft key to select the marker display format.

Mark (dot) Line (crosshair)
(=Y b T e X Y R O L L .
uwﬁ ’Z—‘?‘I £ 5“;:(3“‘5’ MWE ’?’Z—‘?‘I = = Q
Displays all markers, Mark1 to Mark4 Displays all markers, Marker1 to Marker4

You can move only the selected marker
cursors using the jog shuttle.

ANNANN

Dot i
The shapes of Mark1 to Mark4 vary. Marker1 \
1 Pioome 13 e Marker2 Marker3 arker4
e, W my T i TN, e
0y Push ';arfw (iMW sy Push ::a:w lit)dw

) ’© -3.22div 5 ‘ -3.78div
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8.4 Measuring with Marker Cursors

Cursor Source Waveform and Measurement Items (Marker1, Marker2,
Marker3, and Marker4)
Press a soft key from Marker1 to Marker4 to display the following menu.

Item Setup

- Source waveform All ON All OFF
cH1
¥ v

-T2 =13 CIT1-14
Clvi-ve Clvi-v4

]
tem Setup

LIPS \akes the selected marker cursor jump to
Zoom1 » section 8.1 Select the measurement

Jump . .
i ATa_ Vakes the selected marker cursor jump items that you want to use.

to Zoom2 » section 8.1

Push % :-3.00div
Marker! "
SR Position of the selected marker1 to marker4 cursor

Note

Measurement Source Waveform (Trace)
The available channel settings vary depending on the model and options.
* The available channel settings on 8ch models are as follows:
OFF, CH1 to CH8, Math1 to Math8
» The available channel settings on 4ch models are as follows:
OFF, CH1 to CH4, Math1 to Math4

Position of the Selected Marker1 to Marker4 Cursor

7.  Press a soft key from Marker1 to Marker4.

2. Turn the jog shuttle to set the the marker cursor (Marker1 to Marker4).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push % :-3 .00div

BRIE Marker cursor (Marker1 to Markerd) position
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8.5

Measuring with Angle Cursors (Degree)

This section explains the following settings for measuring with angle cursors:

Turning cursor measurement on or off
Cursor type

Source waveform

Measurement items

CURSOR Menu

7. Press CURSOR to display the CURSOR menu.

» Reference setup
+ Cursor jumping
 Cursor position

» “Angle Cursors (Degree)” in the Features Guide

You can also tap MENU (@) in the upper left of the screen and select the CURSOR menu from

MEASURE on the top menu that is displayed.

CURSOR

Display
5~ Turns cursor

LU measurement on or off

Type

A Degree

Trace
a- Source waveform
CHI

il

Item Setup

- Set the cursor type to Degree.

4
Reference

tem Setup

All ON

¥ D1
¥ Vi

Setup

4
il Make the cursor jump.

» section 8.1

Push @ :T1°Ei‘?‘,]e

@ ()urstlr

Note

.00div

2.00div

@j%ef Cursor{™i}

Ref Cursor? i'}

2.00civ i

v

Push # =360

Press the Type soft key and then the Degree soft key to display the following menu.

All OFF

Select the measurement
items that you want to use.

Reference
Ref Yalue

Unit

- Unit
deg

Ref Cursor

-2 .00div
2.00div

Ref Yalue
S Reference angle

Reference cursor 1 position (zero point)

Reference cursor 2 position (end point)

Measurement Source Waveform (Trace)
The available channel settings vary depending on the model and options.

» The available channel settings on 8ch models are as follows:

All, CH1 to CH8, Math1 to Math8, Logic

» The available channel settings on 4ch models are as follows:

All, CH1 to CH4, Math1 to Math4, Logic

IM DLM5058-02EN
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8.5 Measuring with Angle Cursors (Degree)

Angle Cursor Measurement

On the time axis, set the zero point (Ref Cursor1 position), which will be the angle measurement
reference, the end point (Ref Cursor2 position), and the reference angle that you want to assign
to the difference between Ref Cursor1 and Ref Cursor2. Based on this reference angle, you can
measure the angle between two angle cursors (Cursor1 and Cursor2).

Reference cursor 1 (zero point) Reference cursor 2 (end point)
/ /
[ 7/} [1] . 2020704714 v/:wa:ss _ Stopped
%ﬂ- 17&00 v %ﬂv v ﬁov v ﬁw v |10 3 & IE%: gﬂ;uf ’Egtum“wmle.anys
- H T ! H i
| | ; E
Reference angle (Ref Value) /
j :
Cursor1 ;
i Cursor2 @ i
D1 i i
i !
D2 i :
H
ﬁ
F H H
! :
; :
:
4D ;
i i
: i
: :
D1 120.399 deg ! :
D2 240,200 deg Y1080V H :
A 119.800 deg Y2 078V H M Q.OZ v
i i -
A i j Pt
-1.72div
cursor2 i
2] ‘© b

Setting the Reference (Reference Setup)
Setting the Reference Angle (Ref Value)
7. Press the Reference Setup soft key and then the Ref Value soft key.

2. Turn the jog shuttle to set the reference angle.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :360

Ref Value
3 Reference angle

Reference Cursor Positions (Ref Cursor1/Ref Cursor2)
7. Press the Reference Setup soft key and then the Ref Cursor soft key.

2. Turn the jog shuttle to set the reference cursor.
» Press SET (upper right on the front panel) to switch between reference cursor 1 (zero point) and
reference cursor 2 (end point).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

OMESSE Reference cursor 1 position (zero point)
200y P P
Ref Cursor?i'}

- Reference cursor 2 position (end point)
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8.5 Measuring with Angle Cursors (Degree)

Cursor Positions (Cursor1/Cursor2)

Turn the jog shuttle to set the cursor position.
* Press SET (upper right on the front panel) to switch between cursor 1 and cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push © :Togig!e

Cursor1 "1 .
Sy Cursor 1 position

Cursor2 i} .

IRt H- Cursor 2 position

Note

Setting the Cursor Positions

If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you can
move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen. Therefore, if you link cursor 1 and cursor 2 and make the cursor
jump, the cursor may not jump properly.
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Chapter 9 Automated Measurement of Waveform Parameters

9.1 Automatically Measuring Waveform

This section explains the following settings for automatically measuring waveform parameters:
* Turning automated measurement on or off » Reference levels for automated measurements
* Measurement source waveform and * Measurement source window
measurement items
* Measurement location indicator * Measurement range

» “Automated Measurement of Waveform Parameters” in the Features Guide

MEASURE Menu

Press MEASURE to display the following menu.

You can also tap MENU (@) in the upper left of the screen and select the MEASURE menu from
MEASURE on the top menu that is displayed.

- Turns auto measurement on or off

IENEEITEE - Source waveform and measurement items

Indicator

oFF - Measurement location indicator

kal

IS Reference levels for automated measurements

4 statistics )
— P section 9.2
OFF

4

SIETE - > section 9.3 Measurement source window

Time Range

Time Range Main

Main Set the measurement source window to the main window.

Foom1
PushT %;lgegigle Set the measurement source window to the Zoom1 window.
@ -5.00div
[T - Measurement Zoom?
HILT] time period

Set the measurement source window to the Zoom2 window.

Measurement Time Period (T Range1, T Range2)

Turn the jog shuttle to set the measurement time period.
* Press SET (upper right on the front panel) to switch between the start point of the measurement
time period (T Range1) or the end point of the measurement time period (T Range2).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle

@ T Rangel
. R-5-Ogdi a-Start point of measurement time period (T Range1)
ange.
X% End point of measurement time period (T Range2)
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9.1 Automatically Measuring Waveform Parameters

Measurement Source Waveform and Measurement Items (Iltem Setup)

7.  Press the ltem Setup soft key.

2. Press the Source soft key. Select the source waveform from the setup menu that
is displayed. A menu appears according to the measurement source waveform you

specified.

When the Measurement Source Waveform Is CH1 to CH8 or Math1 to Math8

Clear the check boxes of all the measurement items.

Copies the settings on this screen ~ CYcle mode
to all channels

Item Setup

Measure Item

All OF Copy To All Trace Cycle Mode OFF

Source

DWMax DMMin A | Hi DMLOW

O m Amplitude

a-Set the source
waveform to CH1 to
CH8 or Math1 to Math8.

CH1

O ﬁ +Over O ;‘:ﬂ ~Over 1514 Edee

=z Count

mj ofyfve ‘ CIAA ntosTve  [ThybyintesTv

O ‘u‘ﬂ el O ﬁu [Rertsd) O h“ﬂ‘\;“”‘ Aglgeq O AI\’Iegriud [ g Burst

I Al

0 | e O B Fan - #hidth L4~ -t ¥ M, Duty

¥ = Delay BDelay Setup

Measurement of Select the measurement items that you want to use.
delay between
waveforms When the reference is Trigger Position

Delay Setup (CH1) [x]

,7$Iope of the edge to be detected
Polarity Count
1 e VVhich counted edge to use as a detected point

Reference Trigger Position e~ REfErence (Set to Trigger POSition)

Delay Setup (CH1)
Edge slope of the source waveform
Count
; Which counted edge of the source
waveform to use as a detected point
Roference I - Reference waveform settings
+» Source waveform (not Trigger Position)

» Edge slope
» Which counted edge to use as a detected point

Unit . Time  Degree

Unit

Note

Cycle Mode

* When the power analysis type is switching loss, the cycle mode is fixed to SW Loss.

*  When power measurement is ON, the cycle mode changes according to the setting of the cycle
mode of power measurement.

Measurement Source Waveform

The available channel settings vary depending on the model.
* The available settings are CH1 to CH8 and Math1 to Math8 on 8ch models.
* The available settings are CH1 to CH4 and Math1 to Math4 on 4ch models.
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9.1 Automatically Measuring Waveform Parameters

When the Search Source Waveform Is Logic

Clear the check boxes of all the measurement items.

Measure Item

Item Setup

Source

]
! Frea

- Set the measurement
source waveform to
Logic(A) to Logic(D).

Logic(A)

rPI Period

1
fin

Y Avg Freq
. Duty

J;H]_[LPulse Count

F Delay

Delay Setup

Measurement of delay Select the measurement items
between waveforms that you want to use.

When the reference is Trigger Position
AT Delay Setup

Slope of the edge to be detected

Polarity

Which counted edge to use as a detected point

Reference - Trigger Posiion ~ ¥e—————————————————————gl S LYY -V 13-} (Set to Trigger POSition)

AT Delay Setup

Edge slope of the source waveform

Which counted edge of the source

waveform to use as a detected point
Reference waveform settings

» Source waveform (not Trigger Position/Logic)

» Edge slope

* Which counted edge to use as a detected point

Reference | CH1

Unit . Time  Degree

Unit
When Reference is set to Logic

Edge slope of the source waveform
i ot Which counted edge of the source
! waveform to use as a detected point
Reference | Logic ummmmmmm Reference waveform settings
"o * Source waveform (set to Logic)
» Edge slope
* Which counted edge to use as a detected point

AT Delay Setup

Unit Time  Degree

Unit Source bit

Note

Measurement Source Waveform

The following source bit display applies to models with the /L32 option.
* CO0to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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9.1 Automatically Measuring Waveform Parameters

Measurement Location Indicator (Indicator)

7. Press the Indicator soft key.
A portion of the items selected in “Measurement Source Waveform and Measurement Items (Item
Setup)” is listed in the setup menu (see Note).
2. Use the jog shuttle or the SET key to select the item whose measurement location you
want to indicate.
3. Press SET to confirm your selection.
The measurement location of the item you specify is indicated by a cursor.
Measurement Items (Measure Item) Setup menu
Measure Item
All OFF Copy To All Trace Cycle Mode | OFF
O Max 1w i O Low CH1 Rms
Dmﬁ\mplitude GH1 Mean
OFow  Oidow DN, O, el sk
mj ORve i togTie  [hylyintogTv CH1 Freq
O ‘u‘ﬂ A : O h“ﬂ‘\;“”‘ Aglgeq O ‘uﬂu” AI\’Iegriud O M irssi
0 f CH1 Avg Freq
0 | e O B Fan - #hidth L4~ -t [ %, buty
CH1 Avg Period
e B P
[0~ Delay Delay Setur CHI Rise
The selected measurement items CH1 Fall
appear in the setup menu.
PP P CH1 —Width
[N [ S [ [ (A 3] . 2020707721 1T:14:30 12569 Stopped
O i o o[ [ [ i [ Ll sl i oo
el
N
Poriod(Ct) h& )
~Displays the measurement
location (e.g., Period) with
) the cursor
Note

The measurement locations of the following items can be indicated.

Max, Min, P-P, High, Low, Amplitude, Rms, Mean, Sdev, +Over, —Over, V1, V2, IntegTY+, IntegTY,
Freq, Period, Avg Freq, Avg Period, Burst, Rise, Fall, +Width, —Width, Duty, Delay
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9.1 Automatically Measuring Waveform Parameters

Reference Level for Automated Measurement (Ref Levels)
Press the Ref Levels soft key to display the following menu.

8ch model

Reference level setting unit

Ref Levels

CH1
CH2
CH3
CH4
GHb
CHE
CHT
CH8
Mathi
Math2
Math3
Mathd
Mathb
Math6
Math?
Math8

4ch model

Ref Levels

=

=

=

=

=

=

=

=

Note

Distal value Proximal value

Mesial value

Proximal

108
10%
10%
108
108
108
10%
10%
108
108
108
10%
10%
108
108
108

Distal Mesial Proximal
90% 50%

90%

90%

10%
10%
10%
10%
10%
10%
10%

10%

High/Low level

High Low

Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto

Auto

@o
Auto j

Max-Min a—Use the maximum and minimum
values in the measurement range

Automatically take into account
the effects of ringing and spikes

Histogram
—I-Make the maximum frequent
values the maximum and

minimum values

High Low
Auto

Auto

About the Roll-Mode Display
The instrument will not display computed waveforms that have been generated through user-
defined computation while it is acquiring waveforms in roll mode. The instrument will display the
computed waveforms after it stops acquiring waveforms.

If normal statistical processing (Continuous), serial bus analysis, waveform histogram display, or
harmonic analysis is being executed, automatically measured parameter values are not displayed
when waveforms are being acquired in roll mode. The instrument will display the computed
waveforms after it stops acquiring waveforms.

If the record length is set such that waveform acquisition operates in single mode,* neither
computed waveforms (Math waveforms) nor automated measurement values of waveform
parameters are shown while waveform acquisition in roll mode is in progress. The instrument

will display the computed waveforms and automatically measured values after it stops acquiring

waveforms.

* The record length that causes waveform acquisition to operate in single mode varies depending
on whether a memory expansion option (/M1, /M2, IM1S, /M2S) is available. For details, see
chapter 6, “Waveform Acquisition,” in the Features Guide (IM DLM5058-01EN).

IM DLM5058-02EN
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9.2 Processing Statistics on Automatically
Measured Values

This section explains the following settings for processing statistics on automatically measured
waveform parameters:

« Statistical processing mode

» Normal statistical processing

» Cyclic statistical processing

« Statistical processing of history waveforms

> “Statistics (Statistics)” in the Features Guide
MEASURE Statistics Menu

7. Press MEASURE to display the MEASURE menu.

You can also tap MENU (@) in the upper left of the screen and select the MEASURE menu from
MEASURE on the top menu that is displayed.

2. Press the Statistics soft key to display the following menu.

tem Setup

Inclicator Statistical processing mode
OFF Statistics

™ Mode

Ref Levels oFF o-Disables statistical processing

Il -
Statistics [aD Continuou

OFF

- Normal statistical processing

4

A B . e .
Enhanced Esmpbi ol - Cyclic statistical processing

e [ se ISR - Statistical processing of history waveforms

Main

Push @ :Toggle

@ T Rangel
-5.00div

T Range?
5.00div

Note
If you change the statistical processing type (Statistics), the statistical processing type (Statistics) of
Measure Setup for power measurement (Power Measurement menu) too changes in sync.
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9.2 Processing Statistics on Automatically Measured Values

Normal statistical processing (Continuous)
Press the Mode soft key and then the Continuous soft key to display the following menu.

Statistics

Mode

5 Set the statistical processing type to Continuous.
2D Continuous

LSS - Restarts statistical processing
— Restarts also when CLEAR TRACE key is pressed
Trigger Level
s 2 Set the action to take when the trigger level changes.
Restart: If the trigger level is changed during waveform acquisition, the statistical
processing performed up to that point is discarded, the waveform Count is set to
1, and statistical processing restarts.

Restart Ignore

¢ ﬁﬁf%am Ignore: If the trigger level is changed during waveform acquisition, waveform acquisition
Al and statistical processing continue without statistical processing being reset.
Trend display settings Histogram display settings

Trend/Hist.
Trend/
Histogram

1
Display

Trend/Hist.

Trend/
Histogram

1
Display

5~ Turns the graph
display on or off

=-Set the mode to Trend.

@0

OFF

-l th h displ f
S urns the graph display on or o

Mode

OFF ON

Mode

y-Set the mode to Histogram.

Trend Histogram

Item ltem

OFF OFF
CH1 Rise

CH1 Fall

Turns VT waveform display

YT Display i
window on or off

CH1 +Hidth OFF [N
< reemwyemmy VWhen the measurement
Measure mode is Param

Setup Measure Setup

CH1 Midth

| CHI Duty
Turns cursor |
measurement The measurement items selected
on or off using the “Measurement Location
Indicator” procedure in section 9.1
appear on the setup menu.

OFF | Param

Display Setup Push© :To @;'B! B

I Cursor1 position
_> . = A
Eiﬁ,‘é e Fxccutes auto scaling e

rsor? ') iti
(LEE Cursor2 position
Upper/Lower

1.0000k
-1.0000k

H-Span H-Span
20000 20000
YT Display VT Display

Upper/Lower

1.0000x v Parameter measurement items
=1.0000k Item Setup

H-Span
20000
VT Display

v

[ il Poak [ il Max 0 il i
Do Dl Dt Mecian
O |IIMI|| Intego O |IW untes2s ] ,}m Integ30
D, 01 il 2

OFF ON OFF ON OFF ON

Push # - 100000 Push % :100000
H-Span H-Span

Push © :Toggle .
©) Upﬁoom Select the measurement items

Lo:,et.)-mk scale thatyou wantto use.

20001

value
Horizontal scale value
Turns VT waveform display

window on or off

IM DLM5058-02EN
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9.2 Processing Statistics on Automatically Measured Values

Cyclic Statistical Processing (Cycle)
Press the Mode soft key and then the Cycle soft key to display the following menu.

When the source waveform used to

determine the cycle is not Logic
Statistics

Mode
s a3 Set the statistical processing type
ismlOLIN to Cycle

ST - Executes statistical processing

Cycle Trace
- Source waveform used to

determine the cycle

List - ME34
display
1 Trend/

Histogram

Al

Trend display settings

Trend/Hist.

Trend/
Histogram

1
Display

s~ Turns the graph

o display on or off

Mode
Trend
@o

OFF

Item

OFF

CH1 Rise

CH1 Fall
Pisplay Setup
CH1 +Width

Cursor
CH1 -Width

OFF| ON
| CHI Duty

Turns cursor !

Select a value other than Logic.

5~ Set the mode to Trend.

When the source waveform used

to determine the cycle is Logic
Statistics
Mode

32 Cycle

Exec

Cycle Trace
a-Source waveform used to

Logic determine the cycle
(STl Select Logic.
a-Source bit

Select the logic bit.
List

1 Trend/
Histogram
Al

Histogram display settings
Trend/Hist.

Trend/
Histogram

1
Display

5~ Turns the graph

o display on or off

Mode
5 Set the mode to Histogram.
Histogram

Item

OFF

Turns VT waveform display
window on or off
OFF  [ON

4 Measure Setup When the measurement

Measure mode is Param
Setup M .
easure Setup

YT Display

OFF | Param

measurement The measurement items selected
on or off using the “Measurement Location
Indicator” procedure in section 9.1

Display Setup
mmd | Auto Scale

Exec h- Executes auto scaling

H-Range H-Span
Main 20000
VT Display YT Display

OFF ON OFF ON

Push © :Toggle Push # - 100000
@ Urper H-Span
1.0000k
Lower

appear on the setup menu.

g Horizontal scale
20008
~1.0000k o value

PushO:Tog‘glle .
@ G“"SO[“ 01 B Cursor1 position
- Iy

LRI Crsor2 position

v Parameter measurement items

Item Setup

il Peak [ il M L il Min
Dlliesn Do Dl Median
Dl ntosts  Clfiintessze 1l mtess36

O |i|||||||. 4l |I||||i|. c2 O |‘|in||. 40

Select the measurement
items that you want to use.

Turns VT waveform display

window on or off

9-8
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9.2 Processing Statistics on Automatically Measured Values

Note

The available source waveforms used to determine the cycle vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, Logic
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, Logic
The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

List Display (List)
Press the List soft key to display the following menu.
1: Displayed next to the maximum value
of each measurement item

1: Displayed next to the minimum
Highlight display value of each measurement item

Measure Statistics

+iidth(C1) )] Duty(C1) Rise(C1) Fall(C1)
19 818us 50.301ust 19.% 26.83us 27.008t)
49.781us 50.072us 49.9% 26.885us 26.915us
49.917us 50.106us 9.9 26.912us 26.800us .
49.74us 50. 150us 19.8% 26.870us 26.856us Scrollbar (vertical)

50.005us 50.133us 49.9% 26.738us 26.7T4us

6 49.882us 50.232us 49.8% 26.958us 26.830us
49.842us 50.221us 49.8% 26.694us 26.874us
49.854us 50.178us 49.8% 26.749us 26.862u

9 49.84bus 50.046us 49.9% 26.936ust
49 816us 50.238us 49.8% 26.686us
29 Qus AN 1RNus 49 9y 2R T1due 2R 1T

Scrollbar (horizontal)
When a scroll bar appears, you can move the SET key left and right or up and
down to move the highlighted position and scroll through the displayed items.

List

Search mode OFF Search mode not OFF

Jump To

1 Search Mode

- Search mode Jump To
MGLEE Moves to the [IEYSTSE Moves to
maximum previous data

Statisti
VA [V oves to the

minimum

Moves to
later data

4
Jump To

v

Oldest Moves to the Oldest
oldest data

Sort Sort
Forward Forward
Latest Moves to the Latest

(oldest first) latest data

Reverse

Zoom Link (newest first) List display size
List Size

Zoom1 Zoom Link

List Size OFF Hides the zoom waveform N Full size

raiienen Displays the waveform of

Zoom1 the highlighted measured GRHRERE - Top half
value in the Zoom1 window

Displays the waveform of ;
fooné the highlighted measured ’—' G Bottom half

value in the Zoom2 window

Note

If you move the highlight display for the measured values up and down, the zoom position moves
to the corresponding position of the waveform.
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9.2 Processing Statistics on Automatically Measured Values

Search Item (Search Mode)

1. Press the Search Mode soft key to display the following menu.
If you select “Data < b”, “a < Data,” or “a < Data < b”, set the value of a or b with the jog

shuttle.

Search Mode

=-Disables search

Statisti .
[Vl Soarches for the maximum value

BV Soarches for the minimum value

Searches for values £ b

Data < b

a £ Data a £ Data

Searches for

values2abut<b
=—>

asData<h

asData<hb

—Value b

2. Select the search item, and then press ESC.
The menu returns to the list display menu.

When searching When searching

for values < b for values 2 a
List List

1 Search Mode

1 Search Mode

Data < b a £ Data

b a

0.0000 0.0000

Jump To Jump To

Sort Sort

Forward Forward

Zfoom Link Zfoom Link

Zoom1 Zoom1
List Size List Size

Half(Upper) Half(Upper)

Searches for values 2 a

afData b

Push #:0.00

»
L

Data < b

a £ Data

afData b

Push #:0.00

When searching for
values2abut<b
List

1 Search Mode

afData<bh

a/b

0.0000
0.0000

E-Values aand b

Jump To

Sort

Forward

Zfoom Link

Zoom1
List Size

Half(Upper)
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9.2 Processing Statistics on Automatically Measured Values

Statistical Processing of History Waveforms (History)
Press the Mode soft key and then the History soft key to display the following menu.

Statistics

Mode

- Set the statistical processing type to History
[ History

ECOE - Executes statistical processing

Ea - List display

‘ » List display (List) for cyclic statistical processing (Cycle)
Fistoatam
Al

Trend display settings Histogram display settings

Trend/Hist.
Trend/
Histogram

Trend/Hist.

Trend/
Histogram

1
Display

1
Display

5~ Turns the graph 5~ Turns the graph
o display on or off L display on or off
S Set the graph mode B . he graph mode to
Trend to Trend. Histogram

Histogram.
Item

@0

OFF

ltem
OFF OFF

CH1 Rise

CH1 Fall

o O Turns VT waveform display
isplay J i
window on or off
OFF ON Wh th t
4 Measure Setup en . € measuremen
Measure mode is Param
Setup "
Measure Setup

CH1 +Width
CH1 Midth

| CH1 Duty
Turns cursor | o=
. aram

measurement The measurement items selected :
on or off using the “Measurement Location
Indicator” procedure in section 9.1

appear on the setup menu.
Display Setup

> .
SR Fxocutes auto scaling

Push © :Toggle

Cursorl "ij rsori ition
ORI Cursor1 positio

= Cursor2 position
Upper /Lower

1.0000k
-1.0000k

H-Span H-Span
20000 20000
YT Display VT Display

Upper/Lower

1.0000x v Parameter measurement items
=1.0000k Item Setup

H-Span
20000
VT Display

v

il Peak O il Max D il Min
Dl Mean Dl i Mecian
O |IIMI|| Integ=o O M untesz2s [ ,}m Intea30
Ol o1 il 62 Dl 4c

OFF ON OFF ON OFF ON

Push # - 100000 Push % :100000
H-Span H-Span

Push © :Tozgle
©)] U')?et;oom Select the measurement
EPSI \/ . tical scale items that you want to use.

~-1.0000k
value
Horizontal scale value

Turns VT waveform display
window on or off

20001
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9.3 Measuring Enhanced Parameters

This section explains the settings for performing automated measurement of the waveform parameters
on two areas and the settings used when performing calculations using waveform parameters.
» “Enhanced Parameter Measurement (ENHANCED)” in the Features Guide

MEASURE Enhanced Menu

7. Press MEASURE to display the MEASURE menu.
You can also tap MENU (EE)) in the upper left of the screen and select the MEASURE menu from
MEASURE on the top menu that is displayed.

2. Press the Enhanced soft key to display the following menu.

Measurement source waveform and measurement items of Area2
EREIE S| p- \easurement Source Waveform and Measurement ltems (Item Setup) in section 9.1

l(tﬂﬂ%etup Select the expressions to use

Cﬂlc Name (up to 4 characters)

Expression

Max(C1)
calc 2 Min(C2)
[Jcalc 3 High(M1)

Calc 4 Low(M2,
L ouh) 8 Inserts a )

B Combine waveforms
(Balle Steiiup Expression and operators.

Cale 1

) Moves the cursor
Time Range
(Area?)

Main

- IESEEEE Deletes the character
Push @ :Toggle eer
© T Ranged Mo at the cursor position
5 .00dliv easure

TRﬂggggr 5 | M sn | cos | Tan _ & Deletes the previous
Uldiy

| , X character
C6 M2 ASIN  ACOS  ATAN
Measurce_ment oM EP LN Log =-Deletes all characters
time period
of Area2 s M . Be
A2 . Enter EI. Enters the expression

Measure [tem

. ﬂ"\'Max

Oj:\frOvel O ;‘:ﬂ ~Over O _ﬂf Bl

= Count

Q“T\‘—""‘” O“wvz ] O“U | IntegTY+ O"“Integw

O | J‘”‘ Freq (@) n{u - Period (@] il A,‘:’F'.eq Qg AI\’ngiod (@) it Burst

O | rse O #idth Oft- -#idth O 9. Dty

O =:belay Set

Area2’s measurement source window
Time Range

Main

Zoom1

Foom?2
Set the measurement source window to the Zoom2 window.
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9.3 Measuring Enhanced Parameters

Measurement Source Waveform and Measurement Items of Area2 (ltem
Setup (Area2))

Press the Item Setup (Area2) soft key. The screen is displayed for setting the source
waveform of Area2 and the measurement items. The screen is the same as the ltem Setup
screen shown in section 9.1.

Setting the Equation (Calc Setup)

Press the Calc Setup soft key to display a screen for setting an equation using the waveform
parameters of Area2.

Note
The measurement time period (T Range1, T Range2) in the MEASURE Enhanced menu is that of
Area2.

On the Calc Setup screen, you can also set an equation using the waveform parameters of the
MEASURE menu (Area1). But, even in this case, the measurement time period of Area1 is the
measurement time period (T Range1, T Range2) in the MEASURE menu.
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Chapter 10 Zooming In on or Out of Waveforms

10.1 Zooming In on or Out of Waveforms

This section explains the following settings for zooming in on or out of waveforms:

» Turning zoom on or off « Zoom source waveform
 Display format » Zoom position
* Main window display » Zoom factor

 Auto scrolling

» “Zooming in on Waveforms” in the Features Guide

ZOOM Menu

Press ZOOM1 or ZOOM2 to display the following menu.
+ You can also tap MENU ([5)) in the upper left of the screen and select the ZOOM1 menu or the ZOOM2
menu from ZOOM on the top menu.
» The zoomed waveform of up to two locations can be displayed. To switch the setup menu, press ZOOM1
or ZOOM2.

Z00M1

Display
' 2 Turns zoom on or off

OFF ON Display format

Format

Format

Main Main window display e Displayed in the same format
as the Main window

Main

v

ON(50%) a-Not display BRI Not divide the screen

i Displays in the . .
ONC20%) 8 top 20% area of =RI - Divide the screen into two areas

the screen
LCUIE- Displays in the SR - Divide the screen into three areas
top half (50%)
of the screen SETCEE-Divide the screen into four areas

e - Auto scrolling

LIEE - Zoom source
waveform

Yertical i
P - > section 10.2

SESTEE- Divide the screen into six areas

Push % :0.00div

71 Position LS Divide the screen into eight areas

&-Zoom position

Note
* If the main window (which displays normal waveforms) and the Zoom1 or Zoom2 window are displayed
at the same time, a zoom box appears in the Main window so that you can check the zoom position.

* The ZOOM1 and ZOOM2 keys illuminate when the zoom feature is on. When both are illuminated, the
ZOOM knob controls the waveform in the window corresponding to the brighter key.

* When both ZOOM1 and ZOOM2 are illuminated, if you press SET several times and make the jog shuttle
control both Z1 Position and Z2 Position, you can move them together.
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10.1 Zooming In on or Out of Waveforms

Auto Scrolling (Auto Scroll)
Press the Auto Scroll soft key to display the following menu.

Scroll control

Scroll speed (six settings)

a-Decreases the speed by one level

- Increases the speed by one level

a-Zoom in on the left edge of the Main window
- Scroll left

- Stop auto scrolling

- Scroll right

a-Zoom in on the right edge of the Main window

Push © :Toggle

71 Position .
@ 0. Mciv Zoom position

el Scroll speed

x5

Zoom Position and Scroll Speed (Z1/Z2Position/Speed)

Turn the jog shuttle to set the zoom position (Z1/Z2 Position) or scroll speed (Speed).
* You can also set the zoom position by tapping the jog shuttle setting menu in the lower right of
the screen and using the numeric keypad that appears on the screen.
* You can also set the scroll speed by tapping the setup menu in the lower right of the screen
and using pop-up menu menu that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

ORISR Zoom position (Z1, Z2 Position)

Speed

a-Scroll speed (Speed)

xb

10-2
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10.1 Zooming In on or Out of Waveforms

Zoom Factor (ZOOM knob)

7. Press ZOOM1 or ZOOM2 to select which the ZOOM knob will control.
When both Zoom1 and Zoom2 windows are displayed, the ZOOM knob controls the waveform in

the window corresponding to the brighter key.
2. Use the ZOOM knob to set the zoom factor.

» If you push the ZOOM knob, the FINE indicator illuminates, and you can set the zoom factor
with higher resolution. If the FINE indicator is not illuminated, the zoom time scale will be set to

1-2-5 steps.
» To adjust the zoom position, turn the jog shuttle.

PUSH

Z00M @w— FINE indicator

ZOOM knob

Z00M1  Zoom2

ZOOM1 key, ZOOM2 key

While you control the knob, the zoom value and display record length
are displayed in the upper right of the zoom window. The display

disappears after a few seconds when you stop controlling the knob.
ZOOM knob being

controlled

£oomt 10us/div
o

Zoom Position (Z1, Z2 Position)

Turn the jog shuttle to set the zoom position.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu
When ZOOM1 or ZOOM2 is on

Push # :0.00div

Z1 Position

- —Zoom position (Z1, Z2 Position)
] You can control Z1 Position or Z2 Position.

When both ZOOM1 and ZOOM2 are on

Push © :Toggle

@’ POSi_%ﬁ'(‘ﬁv zoom position (Z1 Position)

SR - ZOOM2 zoom position (Z2 Position)

Press SET (upper right on the front panel) to switch between ZOOM1 and ZOOM2.
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10.2 Zooming in on or out from Waveforms in the
Vertical Direction

This section explains the following settings for zooming in on or out from waveforms in the vertical

direction:

» “Vertical Zoom (Vertical Zoom)” in the Features Guide

ZOOM Vertical Zoom Menu

7. Press ZOOM1 or ZOOM2 to display the ZOOM menu.

You can also tap MENU (@) in the upper left of the screen and select the ZOOM1 menu or the ZOOM2
menu from ZOOM on the top menu.

2. Press the Vertical Zoom soft key to display the following menu.

Vertical

[’ Collectively initializes the zoom position and
zoom factor of all waveforms

- a-Zoom source waveform

Y-Pos/VY-Mag

Sl Bl Vertical zoom position, vertical zoom factor
x1.00

Push @ :Togzle
ORI - Vertical zoom position

"’""ai"‘ i Vertical zoom factor

Note

* You can initialize the zoom position and zoom factor of the target waveform by pressing RESET on the
front panel.
* You can initialize the zoom position and zoom factor of all waveforms by pressing the Reset soft key.

Vertical Zoom Position and Vertical Zoom Factor (V-Position/V-Mag)

Turn the jog shuttle to set the vertical zoom position (V-Position) or vertical zoom factor
(V-Mag).
» Press SET (upper right on the front panel) to switch between vertical zoom position and vertical
zoom factor.
* You can also set the vertical zoom position by tapping the jog shuttle setting menu in the lower right
of the screen and using the numeric keypad that appears on the screen.
* You can also set the vertical zoom factor by tapping the setup menu in the lower right of the screen
and using pop-up menu menu that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

ORI Vertical zoom position (V-Position)
V’Ma; Py Vertical zoom factor (V-Mag)
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Chapter 11 Searching Waveforms

11.1 Basic Waveform Search Operation

This section explains the following settings for searching waveforms: For details on the different search
types (edge, pattern, pulse width, timeout period), see sections 11.2 to 11.5.

» Search range » Detected waveform display
» Search skipping » Executing searches
 Displaying detected waveforms

Note
When you press SEARCH to display the SEARCH menu, the display configuration will change.
Locations (detected points) that match the search conditions are displayed in the zoom window.

The display configuration of the SEARCH menu is same as that of the ZOOM menu (waveform zoom).
For setting the display configuration, see section 10.1.

» “Search Range (Start/End Point),” “Displaying Detected Waveforms (Display Setup),”
“Search Skip (Skip Mode),” “Executing a Search (Search),”
“Detected Point number (Pattern No.),” “Zooming in on Waveforms”

in the Features Guide

SEARCH Menu

Press SEARCH to display the following menu.

You can also tap MENU (@) in the upper left of the screen and select the SEARCH menu from ANALYSIS
on the top menu that is displayed.

y-Edge (section 11.2), Pattern (section 11.3), Pulse Width (section 11.4), Timeout (section 11.5)

4 Condition
SR The operation details differ depending on the search type. See sections 11.2 to 11.5.
CHI £

4
LEEMERIEE - Detected waveform display

BALLLEEE - Search skipping

Start/End Start/End
Point int

-5.00cliv i & 500dv g
5.00div 5.00div
Pattern No.

Pattern No.

Pattern No.

o Match.

i@ No Match.

No Match.

B Executes Search
the search

Search

Push # :No Match Push © :Toggle

Start Point

Pattern No. Pattern No. .

e g Displays the S - Search range
No Match. LBLCIE jatected End 203‘(;1_
.00div

waveforms
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11.1 Basic Waveform Search Operation

Search Range (Start/End Point)

1.
2.

Press the Start/End Point soft key.

Turn the jog shuttle to set the search start point (Start Point) or Search End Point (End
Point).

Press SET (upper right on the front panel) to switch between search start point or search end
point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Start Point

sy - Search start point
End Point

e Search end point

Search Range (Setting Example)

Search start point cursor (broken line) Search end point cursor (broken line)

(1] 2020704714 09:03:56 Stopped
e 1.00 s-; [Edge CHI F History [Normal
mENy | T Q" |auto 000w e il VYN

v 100us/div

125kPts

H

| : +Main window
L -3.5div nter 3 5 div ! /
b > » section 10.1
! !
: i
s i
| Zoom1
10us/div
1Bt

%—-Result window
Displays Zoom1 to Zoom2 windows
» section 10.1

Push @ :Toggle
=, Start Point

i vl Search range setting example

@ " 5| Search start point —3.50 div
Search end point 3.50 div

11-2
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11.1 Basic Waveform Search Operation

Detected Waveform Display (Display Setup)
7. Press the Display Setup soft key to display the following menu.

Display Setup

Mark
N - Turns the detected point mark display on or off

LABLLUE Displayed in the Result window being controlled

Result Window

a-Select the Result window to control.

When both the Zoom1 and Zoom?2 displays are turned on, two Result
windows are displayed.

» section 10.1

You can change the zoom position and zoom in on the waveform on the
selected Result window.

Zoom1

Note
If only Zoom1 or Zoom2 display is turned on, the one that is turned on becomes the Result window.
If both the Zoom1 and Zoom2 displays are turned off, Zoom1 becomes the Result window. If you
press SEARCH in this condition, the Zoom1 display will be turned on.

2. Turn the jog shuttle to set the position to zoom.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu

Push ¥ :0.00dliv
£1 Position

BUEE- Set the Result window’s zoom position.
Pressing RESET (upper right on the front panel) returns the value to 0.00 div.

Note

The zoom display positions (Z1 Position, Z2 Position) of the detected points can only be controlled
when the Display Setup menu is displayed.
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11.1 Basic Waveform Search Operation

Executing a Search (Search)

Press the Search soft key to execute a waveform search.

When you execute a search, the detected point is displayed at the center of the Result window (zoom
window).

Search Results

Detected point

When a location (detected point) that matches the search conditions is found, a

triangle mark (Mark) is displayed. The triangle mark selected with Pattern No. is filled.
\

2020/04/14 09:03:56 Stopped
i1} [Edge CHT I History[Nor
Q' |auto 0.00v |50

wal
12.5MS/s
5us/div
125kPts

[l

W om1
2us/div]
E?RPW

[ AR A ———— [ DRI RPR—

[l

s ossasossid I Bttt sl

i

Fush # :No Match
Pattern No.

il
]

Pattern No. |
Numbers 0, 1, 2, and so on are assigned in the detected order from
the left of the waveform screen.

Note
* You cannot search while waveform acquisition is in progress (RUN).
* You cannot search accumulated waveforms.

Displaying Detected Waveforms (Pattern No.)
7.  Press the Pattern No. soft key.

2. Turn the jog shuttle to display the waveforms that have been found.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :No Match

Pattern No.

-Displays the detected waveforms

Displaying Detected Waveforms

Turning the jog shuttle changes Pattern No. The waveform (detected point) selected by
Pattern No. Is displayed with a filled triangle mark (Mark), and the triangle mark location is
displayed at the center of the Result window (zoom window).

For details on the triangle mark, see “Search Results” above.

11-4 IM DLM5058-02EN



11.1 Basic Waveform Search Operation

Search Skip Conditions (Skip Mode)
Press the Skip Mode soft key to display the following menu.

Skip Mode

e - No skipping
Searches for all detected points

Skip Mode
Skip Mode

Holdoff

v

Holdoff

Skip Mode

Decimation oo Skip Mode

Decimation

ush % :100.000p

SRR Skins the search the
Push % :1 UBIE specified amount of time

Decim Times

a Skips the search the
i specified number of times

Skipping Search Conditions

When the skip condition is off
An example of an edge search (see section 11.2). There is a detected point
at each rising edge.

Pattern Pattern Pattern Pattern Pattern

No.0 No.1 No.2 No.3 No.4
[1] i Fraa] 2020/04/14_08:03:56 Stopped
= - 1.00 v |1]00 v [T, X 1fi . . 57 [|dee OHT & [History [ormal
MENUY = ) L] L] x ki L [11%8] Qo 6007y 0] 12.5us/s
— @ (@) @ (©F — G s/

125kPts

H

[

I

When the skip condition is Decimation (Decim Times = 3)
An example of an edge search. Three rising edges are skipped.

Pattern Pattern
No.0 Skip Skip Skip No.1

[l [ I ] 020/04/14_09:03:56 Stopped
1.fo v [1.00 v |1.00 v dge CHI
ik W

1. foze CHT X | [Wstory[Formal |
kg & a2 [FE%e] Q 0.00 v 10|  12.5Ms/s
L I ¥, &) 5us/div]

125kPts

Note
The Skip Mode soft key is displayed for Timeout and Pattern.
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11.2 Searching for Edges

This section explains the following settings for searching for edges:

» Search type
» Search conditions
search source waveform, slope, level used to detect source waveform edges, hysteresis

» “Search Type (Type),” “Search Conditions (Condition Setup)”
in the Features Guide

SEARCH Edge Menu

7. Press SEARCH to display the following menu.

You can also tap MENU (@) in the upper left of the screen and select the SEARCH menu from
ANALYSIS on the top menu that is displayed.

2. Press the Type soft key and then the Edge soft key to display the following menu.

- Set the search type to Edge.

4 Condition
Setup

i - Edge search condition

4
Display Setup

4
Skip Mode

Start/End
Point

-5.00div
5.00div

Pattern No.
Match.

LI - Executes the search
‘ » section 11.1

Push # :No Match

Pattern No.

No Match.

Search Conditions (Condition Setup)
Press the Condition Setup soft key. The menu that appears varies depending on the
specified source.

Note

The available channel and source settings vary depending on the model and options.
» The available source displays on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, Logic
* The available source displays on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, Logic
» The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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11.2 Searching for Edges

When the Search Source Waveform (Source) Is Set to an Analog Channel (CH) or
Computation Channel (Math)

Condition

Source
y-Set the search source waveform to analog channel (CH)

il and computation channel (Math).

a-Slope

Push @ :Toggle

ORI | evel for detecting search source waveform edges

Hysteresis .
Xy Hysteresis

When the Search Source Waveform (Source) Is Set to a Logic Channel

Condition

Source
a-Set the search source waveform to logic channel (Logic).
Logic

Source Bit

- Source bit
40

Slope

Level for Detecting Search Source Waveform Edges (CH LEVEL/
Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Pusl& Iﬁ :I:roggile
eve
@

’ LRS- | evel for detecting search source waveform edges
ysteresis

VBN Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Note

You can control the level and hysteresis settings when you set the search source waveform to an
analog channel (CH) or computation channel (Math).

IM DLM5058-02EN 11-7



11.2 Searching for Edges

Edge Detection Level and Hysteresis

2020/04/14 09:03-56 Stopped
;v [Edge CH1 ¥ History [Normal
Q Auto 0.00 ¥ | |D‘ 12.5MS/s
T 5us/div
129kPts

SEARGH

_____ i %t
| ; Condition
£ Source

Edge detection level ot

Setting-example: 2.0 V Slope
8 EE NS

=

F4.00 ¥
126, 10us

-/ 1

Hysteresis width
Setting example: 0.4 div Drag
* The shading is for illustration purposes.

Push @ :Toggle
F13.35us ~ CHI Level

2.00v

@ Hysteresis
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11.3 Searching with Multiple Input Patterns

This section explains the following settings for searching with multiple input patterns.

» Search type
» Search conditions

» “Search Type (Type),” “Search Conditions (Condition Setup)”
in the Features Guide

SEARCH Pattern Menu

7. Press SEARCH to display the following menu.
You can also tap MENU (@) in the upper left of the screen and select the SEARCH menu from

ANALYSIS on the top menu that is displayed.
2. Press the Type soft key and then the Pattern soft key to display the following menu.

y-Set the search type to Pattern.
Pattern

L]
Gondlition

Setup y-Pattern search condition
4
Display Setup

L]
Skip Mode

Start/End
Point
-5.00div
5.00div

Pattern No.

@ No Match.

L - E xecutes the search
» section 11.1

Push # :No Match

Pattern No.

No Match.

Search Conditions (Condition Setup)
Press the Condition Setup soft key. The menu that appears varies depending on the

specified source.

Note

The available clock source settings vary depending on the model and options.
* The available source displays on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, Logic, None
» The available source displays on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, Logic, None
» The following source bit display applies to models with the /L32 option.
C0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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11.3 Searching with Multiple Input Patterns

When the Clock Source (Clock) Is Set to an Analog Channel (CH) or Computation
Channel (Math)

Condition

Clock
b a-Set the clock source to analog channel (CH) and computation channel (Math).

Pattern e Search source pattern

1
1
i
‘—Comparison condition
|
)
)

| Push @ :Toggle ! . « .
LIEEIE | cvel for detecting clock source waveform edges | FOr details, see “Level for Detecting
— Search Source Waveform Edges

in section 11.2.

Hysteresi .
B - Clock source waveform hysteresis

When the Clock Source (Clock) Is Set to a Logic Channel (Logic)

Condlition

Clock

a-Set the clock source to logic channel (Logic).
Logic

Source Bit .
B - Source bit

——————————————————————————————————————

1
LECUIE - Scarch source pattern !
—Comparison condition
i
1
1

Condition

Clock
e-Set the clock source to None.
None

§ 1
LU - Search source -
pattern !

y—Logic

Comparison condition

When the achievement condition
is True or False

Condlition

Time

Condition LUCRIEIRE-More than

v

Enter

True
Time
Qualification

Time condition

v

[EELRCIE | ess than

More than
il

[EEFLERE Threshold level Level/Hys
and hysteresis of
the search source
pattern

= )
Inside

Qutside

Push % :1.000ns

[LE Reference time
LTI Timeout
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11.3 Searching with Multiple Input Patterns

Search Source Pattern (Pattern)
Press the Pattern soft key to display the following menu.

* When There Is a Clock Source
Set the clock source slope and pattern.

8ch model example
Set the slope of the signal set as the clock

£ t H L X

H L H L X

H L H L X

i - i 5 X Logic port B

HoL L - L | X Setting example: 10101111 (MSB;B7)
HoL L - L | X H: High level

H L H L X L: Low level

H L H L

X: Don’t care

=ox =
A s

s
s

Logic port A
Setting example: 00000101 (MSB;A7)

s
s

s
s

s

T T T T T T T =T
s

r.-. - - - - - -
T T X* T T T T =T
- - - - - & -

s
s

* No Clock Source
The settings are the same as the pattern settings explained in “When the Clock Source
Is a Channel from CH1 to CH8 or Logic” above.
Set the pattern of the source channels (all CH1 to CH8 and Logic signals) to search for.

8ch model example (a model with the /L32 option)

H L X H L X H L X
H L X H L X H L X
H L X H L X H L X
H L X H L X H L X .
H L X H L X H L X Logic port D
! - : Setting example: xxxx1010
H L X H L X H L X (MSB'D7)
H L X H L X H L X H: High level
H L X H L X H L X L: Low level
X: Don'’t care
X X X
X X X
X X X
X X X .
Logic port C

2
2
2

Setting example: xxxx1010
(MSB;C7)

2
2
2

2
2
2

H
H
H
H
H
H
H
H

| Y st el A A A
I T T T T = T =T
L A el A A o N O R
I ¥ T ¥ T T T =T
. - 0 e

2
2
2
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11.3 Searching with Multiple Input Patterns

Threshold Level and Hysteresis Of The Search Source Pattern (Level/
Hys)
Press the Level/Hys soft key to display the following menu.

8ch model

4ch model
3 Level/Hys

Hysteresis Hysteresis
CH1 0.6div CH1 0.6div

CH2 0.6div CH2 0.6div
CH3 0.6div CH3 0.6div
CH4 0.6div CH4 0.6div

CHo
CHE
CHYf
CH8
Mathi
Math?
Math3
Math4
Mathb
Math6
Math?

Math8

0.6div
0.6div
0.6div
0.6div
0.6div
0.6div
0.6div
0.6div
0.6div
0.6div
0.6div
0.6div

Math1
Math2
Math3
Math4

0.6div
0.6div
0.6div
0.6div

Threshold level

Hysteresis

Time Conditions (Time Qualification) and Reference Times(Time)
(Procedure When a Clock Source (Clock) Is Not Available (None))

7. Press the Condition soft key to set the achievement condition to True or False.
2. Press the Time Qualification soft key to set the time conditions.
3. Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use
the numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than, Less than, or Timeout
Push % :1.000ns

B0 -Reference time

When the time condition is Inside
Push @ :Toggle

@

Timel
a-Reference time 1

s Reference time 2

Press SET (upper right on the front panel) to switch between reference time 1 and reference time 2.

Satisfaction of Comparison Conditions

Set what kind of relationship (True or False) must be established between the achievement
time of the comparison condition and the specified reference times (Time1 and Time2) for
a point to be detected.

More than |When the comparison condition achievement time is longer than the specified reference time (Time)
Less than |When the comparison condition achievement time is shorter than the specified reference time (Time)
Inside When the comparison condition achievement time is longer than reference time Time1 but shorter than

reference time Time2.

Outside When the comparison condition achievement time is shorter than reference time Time1 or longer than
reference time Time2.
Timeout When the comparison condition achievement time exceeds the specified reference time (Time)

11-12

IM DLM5058-02EN



11.4 Searching for Pulse Width

This section explains the following settings for searching for pulse width:
» Search type
» Search conditions

» “Search Type (Type),” “Search Conditions (Condition Setup)”
in the Features Guide

SEARCH Pulse Width Menu

7. Press SEARCH to display the following menu.

You can also tap MENU (EE)) in the upper left of the screen and select the SEARCH menu from
ANALYSIS on the top menu that is displayed.

2. Press the Type soft key and then the Pulse Width soft key to display the following menu.

5 Set the search type to Pulse Width.
Pulse Width

4 Condition
Setup

CH1 T
L]
Display Setup

a-Pulse width search condition

L]
Skip Mode

Start/End
Point
-5.00div
5.00div

Pattern No.

@ No Match.

S - Executes the search
» section 11.1

Push # :No Match
Pattern No.

No Match.

Search Conditions (Condition Setup)
Press the Condition Setup soft key. The menu that appears varies depending on the
specified source.

Note
The available source settings vary depending on the model and options.
» The available source displays on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, Logic
» The available source displays on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, Logic
» The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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11.4 Searching for Pulse Width

When the Search Source Waveform (Source) Is Set to an Analog Channel (CH) or
Computation Channel (Math)

Condition

Source
a-Set the search source waveform to analog channel (CH) and

il computation channel (Math).

Polarity

BTl Search source polarity Time condition

Time
Qualification

v

More than LUERIZINE-More than

[EEERUCUEE | ess than

Time

- Reference time

1.0ns Inside s-Inside

Level/Hys
X - 1 hreshold level and hysteresis of the

o . Outside =g i
Oy search source pulse width ' Outside

Push % :1.000ns

T . LICCTEE- Timeout
LA - Reference time

When the Search Source Waveform (Source) Is Set to a Logic Channel (Logic)

Condition

Source

a-Set the search source waveform to logic channel (Logic).
Logic

Source Bit

- Source bit
A0

Polarity

m g~ Search source polarity Time condition
Time
Qualification

More than CIERIETE-More than

[ESSRIEIEE - | ess than

Inside

Push % :1.000ns
Time

Qutside
.- Reference time

InEenae - Timeout
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11.4 Searching for Pulse Width

Threshold Level and Hysteresis of the Search Source Pulse Width
(Level/Hys)

When the Search Source Waveform Is an Analog Channel or Competition Channel

1.
2.

Press the Level/Hys soft key.

Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

« To set the level, you can drag the level display line on the screen. For details, see “Edge

Detection Level and Hysteresis” in section 11.2.

Jog shuttle setting menu
Push @ :Toggle

CHI Level
@ et LS Threshold level of the search source pulse width
ysleresis

VBl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Time Conditions (Time Qualification) and Reference Times(Time)
When the Search Source Waveform Is an Analog Channel or Competition Channel

1.
2.
3.

Press the Time Qualification soft key to set the time conditions.
Press the Time soft key.

Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use
the numeric keypad that appears on the screen.

When the Search Source Waveform Is a Logic Channel

1.
2.

Press the Time Qualification soft key to set the time conditions.

Turn the jog shuttle to set the reference times.

You can also tap the jog shuttle setting menu in the lower right of the screen and use
the numeric keypad that appears on the screen.

Jog shuttle setting menu

When the time condition is More than, Less than, or Timeout
Push % :1.000ns

Time

(B0 - Reference time

When the time condition is Inside
Push OT_:T(iggle

me
@ 05~ Reference time 1
- Reference time 2

Press SET (upper right on the front panel) to switch between reference
time 1 and reference time 2.

IM DLM5058-02EN
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11.4 Searching for Pulse Width

Satisfaction of Conditions
Set what kind of relationship (True or False) must be established between the achievement
time of the comparison condition and the specified reference times (Time1 and Time2) for
a point to be detected.

More than [When the comparison condition achievement time is longer than the specified reference time

(Time)

Less than [When the comparison condition achievement time is shorter than the specified reference time
(Time)

Inside When the comparison condition achievement time is longer than reference time Time1 but
shorter than reference time Time2.

Outside When the comparison condition achievement time is shorter than reference time Time1 or longer

than reference time Time2.

Timeout When the comparison condition achievement time exceeds the specified reference
time (Time)
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11.5 Searching for Timeout Periods

This section explains the following settings for searching for timeouts:

» Search type
» Search conditions

» “Search Type (Type),” “Search Conditions (Condition Setup)”

SEARCH Timeout Menu

7. Press SEARCH to display the following menu.
You can also tap MENU (@) in the upper left of the screen and select the SEARCH menu from

ANALYSIS on the top menu that is displayed.
2. Press the Type soft key and then the Timeout soft key to display the following menu.

Timeout

4 Condition
Setup

CH1 T
L]
Display Setup

L]
Skip Mode

Start/End
Point
-5.00div
5.00div

Pattern No.

@ No Match.

L - E xecutes the search
» section 11.1

Push # :No Match

Pattern No.

No Match.

y-Set the search type to Timeout.

- Timeout search condition

in the Features Guide

IM DLM5058-02EN
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11.5 Searching for Timeout Periods

Search Conditions (Condition Setup)
Press the Condition Setup soft key. The menu that appears varies depending on the
specified source.

When the Search Source Waveform (Source) Is Set to an Analog Channel (CH) or
Computation Channel (Math)

Condlition

Source
y—Set the search source waveform to analog channel (CH) and

C1 computation channel (Math).

Polarity

1 y- Search source polarity

Time ) .
— Timeout period
@ 1.0ns

Level/Hys
Wk Threshold level and hysteresis of the search

3ty source state

Push # :1.000ns

Time

1.Ihs

Note

The available source settings vary depending on the model and options.
» The available source displays on 8ch models are as follows:

CH1 to CH8, Math1 to Math8, Logic
» The available source displays on 4ch models are as follows:

CH1 to CH4, Math1 to Math4, Logic

When the Search Source Waveform (Source) Is Set to a Logic Channel (Logic)

Condition

Source

I - Set the search source waveform to logic
Losic channel (Logic).

Source Bit

v Source bit
A0

Polarity

i~ Search source polarity
o r

Push % :1.000ns

B Timeout period

1.0hs

Note

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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11.5 Searching for Timeout Periods

Threshold Level and Hysteresis of the Search Source State (Level/

Hys)

When the Search Source Waveform Is an Analog Channel or Competition Channel

7. Press the Level/Hys soft key.

2. Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
« To set the level, you can drag the level display line on the screen. For details, see “Edge
Detection Level and Hysteresis” in section 11.2.

Jog shuttle setting menu
Push @ :Toggle
CHI L

evel
@ le-Threshold level of the search source state
Hysteresis
VBl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Timeout Period (Timeout)

When the Search Source Waveform Is an Analog Channel or Competition Channel

7. Press the Time soft key.
2. Turn the jog shuttle to set the timeout period.

You can also tap the jog shuttle setting menu in the lower right of the screen and use

the numeric keypad that appears on the screen.

When the Search Source Waveform Is a Logic Channel
Turn the jog shuttle to set the timeout period.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu
Push % :1.000ns

Time

- Timeout period
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Chapter 12 Analyzing and Searching Serial Bus Signals

12.1 Analyzing and Searching FlexRay Bus Signals
(Option)

This section explains the following settings for analyzing or searching FlexRay bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, analysis/search source waveform, bit rate, bus channel, level and hysteresis for detecting analysis/
search source waveform states
» Decoded display
« List display
List size, display position, and zoom linking
* Analysis number
e Zoom position
» Search settings
Jumping to a specified field, zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching FlexRay Bus Signals (Option)”
in the Features Guide

SERIAL BUS FlexRay Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select FlexRay from the setup menu that is displayed. The following
menu appears.

SERIAL BUS
Serial Bus

Serial Bus

, - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8 Set Serial Bus2.

OFF ON

RS Sct the serial bus signal type

OB to FlexRay.
Setup

e Set Serial Bus3.

4

- Bus setup a-Set Serial Bus4.

CH1 bMbps
4

LI - Search setup

Decode

a-Decoded display

Hex

a-List display

Push @ :Toggle
@ List MNo. 5— Analysis number

Z1 Position Iy JpNeeg position

This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

RS- Executes auto setup

Source
8_Analysis/search source waveform
CH1

Bit Rate . Manual setup
' Bit rate

5Mbps Bit Rate
Channel

®_Bus channel 2 .5Mbps

A B

5Mbps

10Mbps

PushOL:Tolggle Level for detecting analysis/search
OJES" source waveform states

RO Hysteresis

Executing Auto Setup (Auto Setup)

7. Set the analysis/search source waveform.
Auto setup cannot be performed when the source is set to Math1 to Math8.

2. Press the Auto Setup soft key to execute auto setup.
* The instrument automatically sets the bit rate, bus channel, level, and hysteresis and
triggers on the start of frame (SOF) of the FlexRay bus signal.
»  While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
» The auto setup feature will not work properly on some input signals.
» The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4

Manual Setup

After running auto setup, you can change the following settings and display decoded
results.

» Bitrate

* Bus channel

» Level for detecting analysis/search source waveform states

» Hysteresis
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Level for Detecting Analysis/Search Source Waveform States (Level/
Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ et s Level for detecting analysis/search source waveform states
ySteresis

WLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Fomet = Decode Display Format

When the display position is set to Manual

Position
Manual

Position

v

- Display position
(it The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push & :0.00div

position changes from Auto to Manual LI — Display position
when you drag the decode display. 0.00div

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

List Display (List)
7.  Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results
Serial Bus List

$1: FlexRay Zoom Link
No. Time{(ms) S/D  IND D Data Information == T u rn s z oo m

-0.091424 8 1 4 01 0Z 03 04 05 06 07 08

-1
0 -0.000211 s 0000 00 00 00 00 00 00 00 00 OFF ON link on or off
1

0.090979 1 Cg €9 CA CB CC CD CE CF Do D1

SR | ist size and

(UM display position
4
CILTNISEE. List display

Analysis Number

Push # :0
LI Analysis number

Note

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, =2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :0

List No.
w-Analysis humber
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Jump to the specified field

Search Field Jump

4

Field Jump

v

D e-1D Field

Result Window

e-Zoom window EESIRTE Payload Length
You can configure zoom windows
E I Zoom1 and Zoom?2 when they are
Feaaeel | displayed. Zoom1 is automatically
displayed during the automatic setup

of the analysis settings.

Zoom1

g Header CRC

Cycle Count —Cycle Count

Search Type £ CRC

SIS - Executes the search
The instrument searches for the search conditions. If the instrument finds points
l that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
Push @ Toggle from the left of the waveform display in the order that the points were detected.
ORSEE. Detected point number

71 Position _Il .
ety — Zoom position

Search Type (Mode)

Frame Start Mode (Frame Start)
Press the Mode soft key and then the Frame Start soft key to display the following menu.
The instrument searches for the start position of FlexRay bus signal frames.

Search

Field Jump

Mode

= Set the search mode to Frame Start.
Frame Start

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Error Mode (Error)
Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches for FlexRay bus signal errors.

Search

Field Jump

Mode
®Set the search type to Error

Error

Error Type OR

]
Error Type Header CRC
—’ -

O0R eader &-Turns header CRC error detection on or off

When a header CRC error is detected

&-Turns CRC error detection on or off
When a CRC error is detected

E-Turns BSS error detection on or off

When the falling edge of the first byte sequence is not at the
specified position

Turns FES error detection on or off

When the rising edge of the frame end sequence is not at the

Search

Pu%h tct’ :TOﬁgle
attern No. ifi iti
@ No Match. SDECIerd position
Z1 Position
0.00div
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

ID/Data Mode (ID/Data)
7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key. The following menu appears.
The instrument searches for the position where the AND condition of the Frame Start,
Indicator, ID, Cycle Count, and Data is met.

ssach Set the search type to ID/Data.

ICRel | > When the Comparison Condition of Data1 Is True or False

Indicator search condition
You can set four types of bit patterns.

Indicator Setup

Mode
Payload Preamble
ID/Data
o
Condlition
Setup

Null Frame

Sync Frame

Frame Start
(Always selected)

Startup Frame

ID/Data Condition Setup

+ Indicator B Indicator Setup

ID comparison condition
¥ D
e Reference value

Condition

Cycle Count comparison condition
« Cycle Count

Congiition s Reference value

Search

Push © :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div

Condition

Data patterns

Sets the value of up to eight consecutive bytes of data from Data
0 to Data 253 as a search condition

»When the Comparison Condition of Data1 Is Data = a; Data# a; a <
Data; Data < b; a < Data < b; or Data < a, b < Data

FlexRay ID/Data Condition Setup
Frame Start (always selected)

+ Indicator B Indicator Setup . e
ID comparison condition
B B Reference Values (a and b)
Condition
,7Cycle Count comparison condition
# Cycle Count
it B - Reference Values (a and b)
Data length
Position 0 _\— - ey
Comparison start position
Gondition i . .
Comparison condition
’ B Reference Values (a and b)
&2 - COomparison range

Endian i Sign Sign Unsign Whether to use a Signed or
unsigned data format
Byte order

Sets the value of up to eight consecutive bytes of data from Data
0 to Data 253 as a search condition
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» Press SET (upper right on the front panel) to switch between detected point number (Pattern

No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Pu%h t? :Toﬁg]e
attern No. I .
@ No Match. Detected point number

71 Position .
PYath- Zoom position
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12.2 Analyzing and Searching CAN Bus Signals
(Option)

This section explains the following settings for analyzing or searching CAN bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, analysis/search source waveform, bit rate, recessive level, sample point, level and hysteresis for
detecting analysis/search source waveform states
» Decoded display
« List display
List size, display position, zoom linking, filter (list display filtering)
* Analysis number
e Zoom position
» Search settings
Jumping to a specified field, zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching CAN Bus Signals (Option)”
in the Features Guide

SERIAL BUS CAN Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select CAN to display the
following menu.

SERIAL BUS
Serial Bus

Serial Bus

, - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8_Set Serial Bus2.

OFF ON
Type

2-Set the serial bus signal type to CAN. B 5et Serial Bus3.

CAN

1 Setup

- Bus setup a-Set Serial Bus4.

CH1 500kbps
4

LI - Search setup

Decode

a-Decoded display

Hex

a-List display

Push @ :Toggle
@ List MNo. 5— Analysis number

Z1 Position Iy JpNeeg position

This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

RS- Executes auto setup

Source
8_Analysis/search source waveform
CH1

Bit Rate . Manual setup
S-Bit rate

500khps When the bit
Recessive R e | | rate is not set to When the bit rate is
I Recessive leve UserDefine set to UserDefine

Sample Point ggrﬁg%g/Point

i@ 1000.0kbps
672.5%

Sample Point

62.5%

@ 62.5%

Level/Hys Level/Hys

0.00v 0.00v
0.6div 0.6div

Level/Hys

0.00v
0.6div

Level/Hys

0.00v

Level for detecting Push % 67 58

Push @ :Toggle Push @ :Toggle Push © :Togzgle

Level Level analysis/search source ; CICICIN Bit rat
Sample Point itrate
@ T @ M Waveform states @ = Sample @Sari::)‘;g-g‘:_?:’f
ysteresis ysteresis . - . L i
0.6div (X2 Hysteresis pad point iy Sample point

Executing Auto Setup (Auto Setup)

7. Set the analysis/search source waveform.
Auto setup cannot be performed when the source is set to Math1 to Math8.

2. Press the Auto Setup soft key to execute auto setup.
» The instrument automatically configures the bit rate, recessive level, sample point, level,
and hysteresis and triggers on the start of frame (SOF) of the CAN bus signal.
»  While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
« The auto setup feature will not work properly on some input signals.
» The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4

Manual Setup

After running auto setup, you can change the following settings and display decoded
results.

+ Bitrate

* Recessive level

« Sample point

» Level for detecting analysis/search source waveform states

» Hysteresis
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Sample Point (Sample Point) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define
Turn the jog shuttle to set the sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push #2162 .5%

Sample Point
- Sample point

When the bit rate is set to User Define
Turn the jog shuttle to set the sample point.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
list that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Bit Rate

LNEES- Bt rate
Sample Point

- Sample point

Press SET (upper right on the front panel) to switch between bit rate and sample point.

Level for Detecting Analysis/Search Source Waveform States (Level/
Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

eve
@ et - L evel for detecting analysis/search source waveform states
ysleresis

- Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Format

= Decode Display Format

Hex When you set decode display to Symbol,
you can select display CANdB symbols if
you load the physical value/symbol
definition file (.sbl).

T Label

When the display position is set to Manual

Position
Manual

S1

Position

v

a-Display position
ity The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push % :0.00div

position changes from Auto to Manual UELEUE — Display position
when you drag the decode display. 0.00civ

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position
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12.2 Analyzing and Searching CAN Bus Signals (Option)

List Display (List)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Slow List soft key.
» The list of analysis results and the next menu appear.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results

Serial Bus

$1: GAN Zfoom Link J

No. Tine(ms) Fai DLC  Data CRC Ack  Information

Turns zoom link
on or off

-1 —2.44512 1 FE 2263 Y
0 -0.00512 3 FF 01 A4 BCBE Y OFF ON
1

2.86688 rror Time Ref .
Trier =-Time (ms)
ng_g._el -
Position Reference Time

I Eiltering the List
Display

Analysis number List Size . .
y =-List size and

. GO display position

Show List TN, d|sp|ay

Push % :0

List No. .
B Analysis

number

Note

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, —2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Time (ms) Reference Time
Press the Time Ref soft key to select Trigger Position or Previous Row.

Time (ms) Reference Time
Select the reference for determining the time to the start of the frame to be analyzed.
Trigger Position: The reference time is set to the trigger point.
Previous Row: The reference time is set to the start position (SOF) of the frame
previous to the frame to be analyzed.

IM DLM5058-02EN 12-13



12.2 Analyzing and Searching CAN Bus Signals (Option)

Filtering the List Display
7. Press the Wil Filter soft key to display the following screen.
Select this check box to enable the list display filter.

Frame Format  Standard Extend . F rame fo rmat.

Hox 0 12 S | ilter target ID pattern

2. Set the hexadecimal value of the ID to search for. Only the frames that contain the
filter target ID pattern are listed.

List of analysis results  Filter icon

Serial Bus

CRC Ack  Information
2263 Y

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0

List No.

w_Analysis humber
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Jump to the specified field

Search Field Jump

4
Field Jump

- SOF Field

v

Result Window

&-Zoom window ®_ID Field
LU Yoy can configure zoom windows Zoom1
el and Zoom2 when they are displayed. Zoom1 IR Control Field

SOF is automatically displayed during the

automatic setup of the analysis settings. N Data Field

Search Type

- Executes the search

The instrument searches for the search conditions. If the instrument finds points

that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
FEn® Tomre from the left of the waveform display in the order that the points were detected.

@Pﬂttem No.

e — Detected point number

71 Position _Il .
ety — Zoom position

Search
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Search Type (Mode)
SOF Mode (Start of Frame)

Press the Mode soft key and then the SOF soft key to display the following menu.

The instrument searches for the start position of CAN bus signal frames.

Search

4
Field Jump

= Set the search type to SOF

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div

Error Mode (Error)

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches for error frames (when the error flag is active) or various errors.

Search
4

Field Jump

Mode
. & Set the search type to Error
ror
]
Error Type
OR

Error Type OR

ol Error Frame .
&~ Turns error frame detection on or off

When an active error flag is detected
= Turns stuff error detection on or off
When stuff bits are not inserted properly

8 _Turns CRC error detection on or off
When a CRC error is detected

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Search
4

Field Jump

Mode

ID/Data
L]
Condition
Setup

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

ID/Data Mode (ID/Data)
7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument searches for the position where the AND condition of the SOF, ID, Frame type,
(Remote Frame/Data Frame), Data and ACK Mode is met.

e When ID Input Format Is Pattern
-Set the search type to ID/Data.
When the data frame comparison condition is True or False

SOF (always selected)
Frame format

CAN IDj[Data Condition Setup

Frame Format  Standard Extend

Set the ID input format
to Pattern.

Input Format Pattern Message Blt pattern Of ID

(If you select Extend for the
frame format, 29 bits are
displayed here)

[Remote Frame
[ Set the search source frame.
+ Data Frame

Data length of the data field
Condition  True - —Comparison condition

¢ XK 200 330 X0 XX XX 200 XX
0 X Data Pattern
KX XX

V40K Mode s — ACK slot state

;;;;;

When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data < b; or Data < a, b < Data
SOF (always selected)
Frame format

bata Condition Setup

Frame Format  Standard Extend

Set the ID input format
to Pattern.
Input Format|  Pattern Message Bit pattern of ID

(If you select Extend for the
frame format, 29 bits are
displayed here)

Hex X XX

Bin XXX XXXX XXXX

Set the search source
¥ Data Frame frame
D s e — Data length of the data field
Condition e Reference Values (a and b)
Bit positions of the most significant bit
’ (MSB) and the least significant bit (LSB)
5 in the data to be compared

Endian  Big Sign  Sign Unsign Whether to use a signed (Sign) or
@ ACK Mods ACK unsigned (Unsign) data format
Byte order

|:|:| Remote Frame
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12.2 Analyzing and Searching CAN Bus Signals (Option)

* When ID Input Format Is Message

rSet the search type to ID/Data.

Set the ID input format to Message.

Select an ID from the message list in the physical

_— value/symbol definition file (.sbl) loaded in advance
4 using the file load feature (see section 17.7). Edit
physical value/symbol definition files on your PC
using the dedicated software (Symbol Editor).

[x]

Field Jump

SOF (always selected)

CAN IDJData Condition Setup

Mode

ID/Data
&
Condition Input Format  Pattern
Setup

Pisienal s~ S¢lect a data item from the
message list in the loaded
physical value/symbol
definition file (.sbl).

Seach Condition| a ¢ Data € b e~ Comparison condition

a Reference Values (a and b)

Push @ :Toggle
@ Pattern No.
No Match.

£1 Position

0.00div

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

» Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Push @ :Toggle

Pattern No. I .
OSSR Detected point number

Z1 Position _I .
Y- Zoom position
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12.3 Analyzing and Searching CAN FD Bus Signals
(Option)

This section explains the following settings for analyzing or searching CAN FD bus signals:

» Turning analysis and search displays on or off

 Serial bus signal types

* Bus setup
Auto setup, analysis/search source waveform, bit rate, sample point, data phase bit rate, data phase sample
point, recessive level, CAN FD standard, level and hysteresis for detecting analysis/search source waveform
states

» Decoded display

« List display
List size, display position, zoom linking, filter (list display filtering)

* Analysis number

* Zoom position

» Search settings
Jumping to a specified field, zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching CAN FD Bus Signals (Option)” in the Features Guide

SERIAL BUS CAN FD Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
* You can also tap MENU (@) in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
« The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select CAN FD to display the
following menu.

SERIAL BUS

Serial Bus

Serial Bus

v

: = Set Serial Bus1.

Display

= Turns analysis/search on or off 8 5ot Serial Bus2.

OFF  [ON
B - Set the serial bus signal type to CAN FD.

CAN FD o Type If the CAN FD standard is
Setup L set to non-I1SO,
((i=E)EE “(non-1SO)” is displayed.
R Bus ( ) play

E-Set Serial Bus3.

]
- Set Serial Bus4.

‘/1M|)l)5 setup > page 12-20
CCE - Search setup
Decode
e-Decoded display
y-List display
Push @ :Togzle
OR_ Analysis number

Z1 Position 8 _Zoom pOSitiOﬂ

This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

Manual setup

When the bit rate is When the bit rate is
not set to UserDefine set to UserDefine
Bit Rate Bit Rate
Bit Rate Bit Rate

e - Executes auto setup . .

1Mbps User Define

Analysis/search
| source waveform
Bit Rate
e

v

1 Data Bit Rate

1Mbps Push % 70 .0% Push @ :Togzgle .
70.0% Sample Point ) li?lli}ogat;l‘:l _Bit rate
Recessive 2 Sample point -HRhpS

E Recessive level BRARE Sample point

H L
FD Standard

8 CAN FD standard

IS0
When the data phase bit When the data phase bit

PushO:To]ggle analysis/search source rate | not set to UserDefine rate | set to UserDefine
Data Bit Rate Data Bit Rate

Leve
©)] iy waveform states Bit Rato Bit Rate

Hysteresis H A S
- Hysteresis —>
0.6div 1Mbps User Define

Level for detecting

Push @ :Toggle

@ GCICE - Bit rate
1000 0kbps

Sample Point _samp|e point

Push % -70.0%
Sample Point

- Sample point

Executing Auto Setup (Auto Setup)

7.  Set the analysis/search source waveform and the CAN FD standard.
Auto setup cannot be performed when the source is set to Math1 to Math8.

2. Press the Auto Setup soft key to execute auto setup.

* The instrument automatically sets the bit rate, sample point, data phase bit rate, data phase
sample point, recessive level, level, and hysteresis and triggers on the start of frame (SOF)
of the CAN FD bus signal.

»  While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
* The auto setup feature will not work properly on some input signals.
» The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4

12-20
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded
results.

+ Bitrate

» Sample point

» Data phase bit rate

« Data phase sample point

* Recessive level

» CAN FD Standard

» Level for detecting analysis/search source waveform states
* Hysteresis

Level for Detecting Analysis/Search Source Waveform States (Level/
Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ et s Level for detecting analysis/search source waveform states
ySteresis

WLl Hysteresis
Press SET (upper right on the front panel) to switch between level and hysteresis.

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode

Fomat 5-Decode Display Format

Hex When you set decode display to Symbol,
you can select display CANdB symbols if
you load the physical value/symbol
definition file (.sbl).

T Label

51 When the display position is set to Manual

Position
Manual

Position

v

e-Display position
fut The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push & :0.00div

position changes from Auto to Manual LI - Display position
when you drag the decode display. 0.00div

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % -0 .00div

Position

M Display position
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

List Display (List)
7. Press the Display soft key, and turn on the analysis and search displays.
2. Press the List soft key and then the Show List soft key.

» The list of analysis results and the next menu appear.

» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results
When the CAN FD standard is set to ISO

Serial Bus List .
) Turns zoom link
Zoom Link
Time(ns) Frame Data Information on or off
-0.965275 FD Data 59 AA C3 OF CRC Error(SC),Fixed Stuff Errol OFF ON
-0.001277 FD Data Af 55 3C Fo e ),Fixed Stuff Error
0.962722 FD Data 00 00 00 00 CRC Error(SC),Fixed Stuff Errol .
Time Ref )
E-Time (ms)

Trigger .
Position Reference Time

ST Filtering the List
Display
Analysis number Lot S
When the CAN FD standard is set to non-ISO HelfUoper)

Serial Bus 4

$1: CAN FD(hon-ISO] B . .
No. (Time(ms)) Frame Data Ack  Information Show List | | ist d|sp|ay
-1 -0.653274 Data FF 01 A4 Y
0 -0.001275 FD Data 55 A C3 OF ¥
1 0.562723 FD Data AR 55 3C FO ¥

e-List size and
display position

Push % :0

List No. .
B Analysis

number

Note

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, —2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Time (ms) Reference Time
Press the Time Ref soft key to select Trigger Position or Previous Row.

Time (ms) Reference Time
Select the reference for determining the time to the start of the frame to be analyzed.
Trigger Position: The reference time is set to the trigger point.
Previous Row: The reference time is set to the start position (SOF) of the frame
previous to the frame to be analyzed.
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Filtering the List Display
7.  Press the Wil Filter soft key to display the following screen.
Select this check box to enable the list display filter.

Frame Format  Standard Extend . F rame fo rmat.

Hex| 0 00 emmm | ilter target ID pattern

2. Set the hexadecimal value of the ID to search for. Only the frames that contain the
filter target ID pattern are listed.

List of analysis results  Filter icon

0.562722 FD Data 4 00 00 00 00

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :0

List No.

—Analysis number

IM DLM5058-02EN 12-23



12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Jump to the specified field

Search Field Jump

4

Field Jump

Result Window .
E-Zoom window

You can configure zoom windows
Zoom1 and Zoom2 when they are
SOF displayed. Zoom1 is automatically
displayed during the automatic setup
of the analysis settings.

Zoom1

Mode

Search Type

E-Executes the search

The instrument searches for the search conditions. If the instrument finds points

that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
Push© Togglo from the left of the waveform display in the order that the points were detected.
@Pﬂttem No.

it — Detected point number

71 Position _Il .
ety — Zoom position

Search

Search Type (Mode)

SOF Mode (Start of Frame)
Press the Mode soft key and then the SOF soft key to display the following menu.
The instrument searches for the start position of CAN FD bus signal frames.

Search

Field Jump

= Set the search type to SOF

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Error Mode (Error)

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches for error frames (when the error flag is active) or various errors.

Search When FD Standard is set to ISO
Error Type OR

Field Jump Ear [ .
BBl - Turns error frame detection on or off

I \When an active error flag is detected

i~ Turns stuff error detection on or off

mode to Error. WIBIM \Vhen stuff bits are not inserted properly

Fixed Stuff

JSet the trigger

Mode

Error

. Error trigger —Turns fixed stuff error detection on or off

fror Typo conditions LSS \When fixed CRC stuff bits are not inserted properly

) .
we - Turns CRC error detection on or off

When a CRC error is detected When the specified error factor
RSl is detected if the CAN FD standard (FD Standard) is set to 1ISO
Factor I CRC Error Factor [x]

When FD Standard is set to non-ISO
Error Type OR
Error Frame

Select the check
boxes for the
¥|CRC Sequence CRC error
factors to detect.

CRC errors are not detected if
both check boxes are cleared.

« Stuff Count

Search

OFF ON

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

OFF ON
Fixed Stuff

OFF ON
CRC

OFF ON

(When CRC is set to ON)
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

ID/Data Mode (ID/Data)
7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument searches for the position where the AND condition of the SOF, ID, Frame type
(Remote Frame/Data Frame), Data and ACK Mode is met.

e When ID Input Format Is Pattern

~Set the search type to ID/Data.
Search When the data frame comparison condition is True or False

SOF (always selected)
Frame format

4

Field Jump

CAN FIj| ID/Data Condition Setup

Frame Format — Standard Extend

Mode

Set the ID input format

to Pattern.

Bit pattern of ID

(If you select Extend for the
frame format, 29 bits are

Bin XM XK X000 displayed here)

Set the search source frame.

ID/Data
B
Condition

Input Format Pattern Message
Setup

Hex X XX

[“IRemote Frame

#\Data Frame
Comparlson size

—_— .
Size Position byte
|—Comparison start position
Condition —\_
T — Comparison condition

}7 Data Pattern

VIACK Mode s — ACK slot state

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

Set the value of up to eight consecutive bytes of data from Data 0 to
Data 63 as a search condition

When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data £ b; or Data < a, b <Data

SOF (always selected) Frame format
CAN FIjf ID/Data Condition Setup

Frame Format  Standard Extend

Set the ID input format to Pattern.

Bit pattern of ID

(If you select Extend for the
frame format, 29 bits are
displayed here)

Set the search source frame

Input Format  Pattern Message

Hex X XX

[“IRemote Frame

Comparison size
#Data Frame

T Comparison start position
Comparison condition

Size byte Position

Condition| a £ Data < b

g — Reference Values (a and b)

Bit positions of the most significant

bit (MSB) and the least significant
Endian [ Sien|  San [ —|_bit (LSB) in the data to be compared

FACK Mode Whether to use a signed (Sign) or

unsigned (Unsign) data format

Byte order

Set the value of up to eight consecutive bytes of data from Data 0 to

Data 63 as a search condition

a

MSB T ]
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

* When ID Input Format Is Message

Search
L]

Field Jump

Mode

ID/Data

Condition
Setup

Search

Push @ :Toggle

@ Pattern No.

No Match.
£1 Position
0.00div

SOF (always selected)

CAN FI| ID/Data Condition Setup

rSet the search type to ID/Data.
Set the ID input format to Message.

Select an ID from the message list in the physical
value/symbol definition file (.sbl) loaded in advance
using the file load feature (see section 17.7). Edit
physical value/symbol definition files on your PC
using the dedicated software (Symbol Editor).

Input Format Pattern

Select a data item from the
message list in the loaded
physical value/symbol
definition file (.sbl).

Condition @ ¢ Data < b Comparison condition

a 0 Reference Values (a and b)

FDF Mode (FDF)
7. Press the Mode soft key and then the FDF soft key.

2. Press the Condition Setup soft key to display the following menu.
Set the FDF bit state as a search condition.

Search

Field Jump

FDF

Gondlition

0
(CAN)

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div

= Set the search type to FDF

Condition 0 (CAN)

When the FDF bit is dominant, the instrument assumes that the
frame is a CAN bus signal frame and searches for it.

s 1 (CAN FD)

When the FDF bit is recessive, the instrument assumes that the
frame is a CAN FD bus signal frame and searches for it.

0
(CAN)

1
(CAN FD)

IM DLM5058-02EN

12-27



12.3 Analyzing and Searching CAN FD Bus Signals (Option)

ESI Mode (ESI (Error Passive))

Press the Mode soft key and then the ESI (ErrorPassive) soft key.
The instrument searches for frames whose ESI bit is recessive (error passive).

Search
4

Field Jump

Mode

e Set the search type to ESI (ErrorPassive).

ESl
(ErrorPassive)

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

» Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Push @ :Toggle

Pattern No. _I .
OB Detected point number

71 Position _I§ .
Pyl - Zoom position
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12.4 Analyzing and Searching LIN Bus Signals
(Option)

This section explains the following settings for analyzing or searching LIN bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, analysis/search source waveform, bit rate, revision, sample point, level and hysteresis for detecting
analysis/search source waveform states
» Decoded display
« List display
List size, display position, and zoom linking
* Analysis number
e Zoom position
» Search settings
Jumping to a specified field, zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching LIN Bus Signals (Option)” in the Features Guide

SERIAL BUS LIN Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select LIN to display the following
menu.

SERIAL BUS
Serial Bus

Serial Bus

, - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8_Set Serial Bus2.

OFF ON
Type

5 Set the serial bus signal type to LIN. a-Set Serial Bus3.

LIN

1 Setup

a-Bus setup a-Set Serial Bus4.

CH1 19200bps
4

LI - Search setup

Decode

a-Decoded display

Hex

a-List display

Push @ :Toggle
@ List MNo. 5— Analysis number

Z1 Position Iy JpNeeg position

This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

It Executes auto setup

Source
& Analysis/search source waveform
CHI

Bit Rate Manual setup

= Bit rate
19200bps Revisi When the bit
Revision jSeIVISIO: field revisi fth rate is not set to When the bit rate is
Both elect the field revision of the UserDefine set to UserDefine

Checksum source.

Sample Point BitRate/

@ 62.5%

Sample Point

@ 62.5%
Level/Hys

0.00v
0.6div

Level/Hys

0.00v
0.6div

Level/Hys Level/Hys

0.00Y 0.00v
0.6dliv 0.6div

Push © :Toggle

Bit Rate _IN=H
©) 192Tbps Bit rate

Sample Point | Sample

point

Push #2162 .5%

Push ¥ :62.5% PushO:Toggle Level for detectlng
Sample Point

Samplo Point @ Level analysis/search source

0ull waveform states
. Hysteresis R
62.5% Xt Hysteresis

72 point

Executing Auto Setup (Auto Setup)

7. Set the analysis/search source waveform.
Auto setup cannot be performed when the source is set to Math1 to Math8.

2. Press the Auto Setup soft key to execute auto setup.
» The Instrument automatically configures the bit rate, revision, sample point, level, and
hysteresis and triggers on the LIN bus signal's Break Synch.
»  While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
« The auto setup feature will not work properly on some input signals.
» The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4

Manual Setup

After running auto setup, you can change the following settings and display decoded
results.

+ Bitrate

* Revision

« Sample point

» Level for detecting analysis/search source waveform states

» Hysteresis
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Level for Detecting Analysis/Search Source Waveform States (Level/
Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ et s Level for detecting analysis/search source waveform states
ySteresis

WLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Fomet = Decode Display Format

When the display position is set to Manual

Position
Manual

Position

v

- Display position
(it The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push & :0.00div

position changes from Auto to Manual LI — Display position
when you drag the decode display. 0.00div

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position

IM DLM5058-02EN
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12.4 Analyzing and Searching LIN Bus Signals (Option)

List Display (List)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results
Serial Bus List

Zoom Link
Time(ms) ID-Field Checksum  Information = Tu rns Zoom

-33.9192 Fg

-2.6672 FF OFF ON link on or off

F9

BRI | ist size and

RUUEEYE display position
[
CCTIESEE. | ist display

Analysis number

Push % :0
ST Analysis number

Note

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, —2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :0

List No.

—Analysis number
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Jump to the specified field

Search Field Jump

4

Field Jump Break B Break field

v

Result Window

E-Zoom window UL Synch field
LU Y ou can configure zoom windows Zoom1
S 2nd Zoom2 when they are displayed.

ol | Zoom1 is automatically displayed during the

automatic setup of the analysis settings.

51D Field

Search Type

sy Checksum

SIS - Executes the search
l The instrument searches for the search conditions. If the instrument finds points

that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
from the left of the waveform display in the order that the points were detected.

o5 Detected point number

Push @ :Toggle
@ Pattern No.
No Match.

71 Position _Il .
ety — Zoom position

Search Type (Mode)

Break Synch Mode

Press the Mode soft key and then the Break Synch soft key to display the following menu.
The instrument searches for a position where a break field and then a synch field (Break Field +
Synch Field) is detected.

Search
4

Field Jump

Mode

= Set the search mode to Break Synch.
Break Synch

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Error Mode

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches for errors.

Search

4

Field Jump

Mode

6 e Set the search type to Error
Fror

4
Error Type
OR

Error Type OR
s Parity

OFF ON

i _Turns parity error detection on or off

When the computed parity result of the Protected
Identifier Field is in error

BRI Turns CheckSum error detection on or off
(oMl \When the computed CheckSum result is in error

LI Turns sync error detection on or off
ol When the Synch Field is not 0x55

LLEETEE - Turns timeout error detection on or off
O When Frame, Header, or Response is not finished after a
specific time elapses after detecting a break

Search

Framing

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

s Turns framing error detection on or off
When the Field, Data, or Checksum stop bit is at low level

OFF ON
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12.4 Analyzing and Searching LIN Bus Signals (Option)

ID/Data mode

7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument searches for the position where the AND condition of the Break Synch, ID bit
pattern and Data pattern is met.

-Set the search type to ID/Data.
Search When the comparison condition is True or False

Break Synch (always selected)

Field Jump
D/Data Condition Setup

Mode

ID/Data

]*Bit pattern of ID

S M |\ . |cngth
Condition —Comparison condition

}7 Data pattern

When the comparison condition is Data = a; Data # a; a < Data; Data<b; a
Push O :Toggle < Data < b; or Data < a, b < Data
@ e Break Synch (always selected)
D/Data Condition Setup

Z1 Position
¢ XX 3
Bit pattern of ID
in| XX XXXX

0.00div
Sz § ———————Z W\ Iength

]
Gondlition

Setup + Data Frame

Search

« Data Frame

Condition @ % Data £ b e s - COMparison condition
a 0 == Reference Values (a and b)

MsB s Bit positions of the most significant
Endion| B Little Sign Unsign bit (MSB) and the least significant
bit (LSB) in the data to be compared

Whether to use a signed (Sign) or unsigned
(Unsign) data format

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

Byte order

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).

» You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

* Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu
Push @ :Toggle

Pattern No. I .
OISR Detected point number

Z1 Position _I .
Y- Zoom position
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12.5 Analyzing and Searching CXPI Bus Signals
(Option)

This section explains the following settings for analyzing or searching CXPI bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, analysis/search source waveform, bit rate, T Sample, clock tolerance, counter error detection, level
and hysteresis for detecting analysis/search source waveform states
» Decoded display
« List display
List size, display position, and zoom linking
* Analysis number
* Zoom position
» Search settings
Jumping to a specified field, zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching CXPI Bus Signals (Option)” in the Features Guide

SERIAL BUS CXPI Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select CXPI to display the
following menu.

SERIAL BUS
Serial Bus

Serial Bus

, - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8 Set Serial Bus2.

OFF ON
Type

& Set the serial bus signal type to CXPI. a-Set Serial Bus3.

CXPI

1 Setup

a-Bus setup a-Set Serial Bus4.

CH1 19200bps
4

LI - Search setup

Decode

a-Decoded display

Hex

a-List display

Push @ :Toggle
@ List MNo. 5— Analysis number

Z1 Position Iy JpNee position

This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

Setup

T Sample Manual setup
SR Executes auto setup @ 0.040Thit

B
ST Analysis/search oe00bps
+1.08
CH1 source waveform Counter Error

Detection

Bit Rate .
= Bit rate OFF ON

Level/Hys

0.00v
0.6div

19200bps
T Sample

v

0.040Thit

Clock Tolerance ush # -0 .0400Thi

IRLL T Sample (sum value)
0.080Thit

+1.0%

Counter Error
Detection
8 Turns counter error

LIS (jetection on or off When the bit
Level/Hys rate is not set to When the bit rate is
@ 1 0.00v UserDefine set to UserDefine

0.6div
Level for detecting [Alacls Uelereinee
=T Janalysislsearch source @ £1.0%
@ 0.00v waveform states Gounter Error
Hysteresis —Hysteresis Detection
0.6div OFF oN
Level/Hys

0.00V
0.6div

i@ 19200bps g

Counter Error
Detection

OFF ON

Level/Hys

0.00v
0.6div

Push @ :Toggle

Bit Rate NI Y
@ 1920bps trate

Glock Tolerance]
PRRS; Clock

tolerance

Push % :+1.0%

Clock Tolerance

& Clock
tolerance

Executing Auto Setup (Auto Setup)

7. Set the analysis/search source waveform.
Auto setup cannot be performed when the source is set to Math1 to Math8.

2. Press the Auto Setup soft key to execute auto setup.
» The instrument automatically sets the bit rate, level, and hysteresis and triggers on the start
position (SOF) of the CXPI bus signal.
* While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
» The auto setup feature will not work properly on some input signals.
» The available source waveforms vary depending on the model.
* The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded
results.

» Bitrate

« T Sample

» Clock tolerance

» Counter error detection

» Level for detecting analysis/search source waveform states

* Hysteresis

Sum Value (T Sample)

Turn the jog shuttle to set the sum value.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % -0 .0400Thi

T Sample
y-Sum value

Clock Tolerance (Clock Tolerance) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define

Turn the jog shuttle to set the clock tolerance.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :+1.0%

Clock Tolerance

»— Clock tolerance
+ [L.0%

When the bit rate is set to User Define

Turn the jog shuttle to set the bit rate or clock tolerance.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Bit Rate
[LFOEE- Bit rate

M- Clock tolerance

Press SET (upper right on the front panel) to switch between bit rate and clock tolerance.
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Level for Detecting Analysis/Search Source Waveform States (Level/
Hysteresis)
Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ et s Level for detecting analysis/search source waveform states
ySteresis

WLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Fomet = Decode Display Format

When the display position is set to Manual

Position
Manual

Position

v

- Display position
(it The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push & :0.00div

position changes from Auto to Manual LI — Display position
when you drag the decode display. 0.00div

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

List Display (List)

7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.

» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results

Time{ms ) Data

-35.7336 3 18 30 E7 CF

-29.9516 3 OF EA A0 OE F1 15 5F F1 OE EA A0 OF
F1 15 5F F1

-13.6476 54 56

-9.2200 83 5C 7C A3 84 OF 75 FO

-0.0520 3F 35 CO CA

5.7300 50 07 75 10 AF F& 8A EF 50 07 75 10
AF F8 8A EF

22.0340 79 SE

26.4616 36 54 €9 AB 5E 11 A1 EE

35.6296 09 34 F6 C5

41.4116 92 24 49 12 6D DB B6 ED 32 24 49 12

Analysis number

Note

9044

63
SF
38
763D

AZ
52
8D
AF15

List

Zoom Link
E-Turns zoom

LS\l link on or off

SR | (st size and

(UM display position
4
CILTNESEE. | ist display

Push # :0
LI Analysis number

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, —2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu
Push % :0

List No.
w-Analysis humber
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Result Window .
E-Zoom window

Zoomt You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1
Ldte is automatically displayed during the automatic setup of the analysis settings.

SOF
Search type

[T - Executes the search
The instrument searches for the search conditions. If the instrument finds points
that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
from the left of the waveform display in the order that the points were detected.

a— Detected point number

Push @ :Toggle
@ Pattern No.
No Match.

71 Position _Il .
ety — Zoom position

Search Type (Mode)

SOF Mode (Start of Frame)
Press the Mode soft key and then the SOF soft key to display the following menu.
The instrument searches for the start position of CXPI bus signal frames.

= Set the search type to SOF

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Error Mode
Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches for various errors.

Zoom window
You can configure zoom windows Zoom1 and Zoom2 when they are displayed.

~Set the search type to Error

Error Type OR

Parity
&— Turns parity error detection on or off

o When a parity error is detected

CRC
N 8 Turns CRC error detection on or off

Result Window When a CRC error is detected
Data Length

Zoom = o Turns data length error detection on or off

Mode — When the DLC value and the number of data pieces in
ey the data field (data length) do not match

OFF ON

BS

Error
Turns framing error detection on or off
When the logical value of the stop bit of a field
OFF  ON or the stop bit of data is 0

Gounter Turns IBS error detection on or off
el | When the number of IBS bits is 10 or more

Clock Turns counter error detection on or off
OFE  ON _L (Can be set when the counter error detection is set to on)

Search Turns clock error detection on or off

When the clock width exceeds the specified
Push @ :Toggle tolerance
@ Pattern No.
No Match.
£1 Position
0.00div

PTYPE Mode
Press the Mode soft key and then the PTYPE soft key to display the following menu.
The instrument searches for the PTYPE of the CXPI bus signal.

Mode

= Set the search type to PTYPE
PTYPE

Condition
ot ST Every PTYPE
Searches for all PTYPEs.

No Response —=8\[o) Response
Searches for positions where a PID is not detected after PTYPE.

Condition

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Mode

ID/Data
L]
Condition
Setup

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

ID/Data Mode
7. Press the Mode soft key and then the ID/Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument searches for the position where the AND condition of the SOF, ID bit pattern,
frame information, and Data pattern is met.

rSet the search type to ID/Data.
When the comparison condition is True or False

SOF (always selected)
Set the search conditions based on the presence of the PTYPE field.
CXP! I[f/Data Condition Setup

Bit pattern of ID
= You cannot set these to 0
tlex| when with PTYPE is set to No.

Bin XXX XXXX

with PTYPE,  Yes

+ Frame Information

Wokewr X v Skep X v X Set frame information.

Comparison size
Comparison start position

Size
Condition

Hex

Data Pattern

Set the value of up to eight consecutive bytes of data from Data 0 to
Data 255 as a serach condition

—» When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data < b; or Data < a, b < Data
SOF (always selected)
Set the trigger conditions based on the presence of the PTYPE field.

CXPI |D/Data Condition Setup

Bit pattern of ID
You cannot set these
with PTYPE  Yes No X to 0 When Wlth

v IR PTYPE is set to No.

Bin XXX XXXX

Comparison size
8 U byte TSI ——_ C o mparison start position

Condition| a £ Data < b e - COMparison condition

a 0 e Reference Values (a and b)
MB 7 e Bit POsitions of the most significant
bit (MSB) and the least significant bit
(LSB) in the data to be compared

Byte order Whether to use a signed (Sign) or unsigned
(Unsign) data format

Set the value of up to eight consecutive bytes of data from Data 0 to
Data 255 as a search condition

Endlian Big Little Sign Unsign
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Wakeup/Sleep Mode
Press the Mode soft key and then the Wakeup/Sleep soft key to display the following

menu.
The instrument searches for wakeup pulses, wakeup states, sleep frames, or sleep states.

Zoom window
You can configure zoom windows Zoom1 and Zoom2 when they are displayed.
Zoom1 is automatically displayed during the automatic setup of the analysis settings.

Zoon] (SR - Turns wakeup pulse search on or off
Ll | Searches for pulses in the dominant period between 250 ps

(A and 2500 ps
LS - Turns wakeup search on or off
== Wl Searches for transitions from a state in which there is no clock
after a sleep detection to a state in which there is a clock
g~ Turns sleep frame search on or off
When the sleep frame ID value is 1F (hexadecimal)

2 Turns sleep search on or off
When 5 ms elapses after a transition is made from a state in
which there is a clock to a state in which there is no clock

et "'""d‘"" the search type to Wakeup/Sleep

Mode

Wakeup/Sleep

4
Wakeup/Sleep,
OR >

Type
Sleep Frame

OFF ON

Sleep

OFF ON

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
* Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Push @ :Toggle

Pattern No. _I .
OREEEE Detected point number

71 Position _I§ .
Pyl - Zoom position
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12.6 Analyzing and Searching SENT Signals
(Option)

This section explains the following settings for analyzing or searching SENT signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, analysis/search source waveform, format, display channel, fast channel data type, slow channel
message type, level and hysteresis for detecting analysis/search source waveform states
» Decoded display
« List display
List size, display position, and zoom linking
» Trend Display
Display source, User Data, display settings, cursor measurement on/off, message ID
* Analysis number
e Zoom position
» Search settings
Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching SENT Signals (Option)” in the Features Guide

SERIAL BUS SENT Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select SENT to display the
following menu.

SERIAL BUS
Serial Bus

Serial Bus

1 - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8_Set Serial Bus2.

OFF ON
Type

& Set the serial bus signal type to SENT. s-Set Serial Bus3.

SENT

1 Setup

- Bus setup a-Set Serial Bus4.

CH1 3.00us
4

LI - Search setup

Decode

a-Decoded display

ISR | ist display/trend display

Push @ :Togzle

OJtE — Analysis number

z P°§igg'c‘|_v Zoom position
This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.6 Analyzing and Searching SENT Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

Setup JExecutes auto setup

When the When the

analysis/search source analysis/search source
SR el Waveform is not Logic L Waveform is Logic

Auto Setup

CH1

Logic

Format Format Format

Display Display Display

Both
Data Type

Both Both
Data Type Data Type

Nibble User Nibble User

Nibble User
Slow CH Type Slow CH Type Slow CH Type
Enhanced Enhanced Enhanced
JLeveI for detecting

push?;n)]gg]e push?;n)]gg]e analysis/search source Push & -0
evel evel 3 .
©)] 0,10V ©)] 0.0V waveform states Source Bit

Hysteresis Hysteresis _|§ HySte resi [3

E-Source bit

0.6div 0.6div

Manual setup

Executing Auto Setup (Auto Setup)
7. Set the analysis/search source waveform.
2. If you set the trigger source to Logic, set the source bit.

3. Press the Auto Setup soft key to execute auto setup.
» The instrument automatically sets the format, level, and hysteresis and then triggers at the
end of S&C of the fast channel.
» While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
» The auto setup feature will not work properly on some input signals.
* You cannot use auto setup under the following circumstances.
* When the Analysis/Search Source Waveform Is Math1 to Math8
* When state display is applied to a LOGIC bit that is set as the analysis/search source
waveform.
* The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Logic, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Logic, Math1 to Math4

Source Bit

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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12.6 Analyzing and Searching SENT Signals (Option)

Level for Detecting Analysis/Search Source Waveform States (Level/Hysteresis)
Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ et - Level for detecting analysis/search source waveform states
ysleresis

M- Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Source Bit (Source Bit)

Turn the jog shuttle to set the source bit.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-up
menu that appears on the screen.

Jog shuttle setting menu
Push % A0

Source Bit .
w-Source bit

Manual Setup

Manually set the format, data type, and so on.
Setup

Auto Setup

SELEE - Analysis/search source waveform

ol
s Format » section 2.18
When the version is other than  When the version is APR2016

APR2016
. Display User Data Type Setup

Format

Display

User Data Type Setup

Both Size Order
channel ¥ Datal I Big  Little g e
DEERITCNE - Data type Order

¥ Data2 Big Little # Datal(FC) Big Little

Nibble | User

] When the data ¥ Dats3 Big  Little
LUl type is User ] 5 Litto

i |

e (@) e Nibble order - —
Enhanced —‘ Data size '

Select the check boxes for the
items that you want to use as Select this check box in the

Leve
@ Hystergé_@;’" comparison conditions. case of a multiplexed signal?
I

0 6div 1 The total number of bits for Data1 to Data4 is up to 24. If you try to
exceed the total number of bits, the data size of other pieces of
Data is reduced.

2 When the check box for Multiplexing is selected, the Size of Data1
is fixed to 4 to correspond to FC.

# Data2 Big Little

¥ Data3 Big Little

Push © :To]ggle

-Slow channel message type
(Can be set when the format version is APR2016 or JAN2010 » section 2.18)
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12.6 Analyzing and Searching SENT Signals (Option)

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Format

= Decode Display Format

Hex

Select
& Target Channel
Fast CH

T Label

When the display position is set to Manual

Position
Manual

S1-F

Position

v

a-Display position
ity The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push % :0.00div

position changes from Auto to Manual UELEUE — Display position
when you drag the decode display. 0.00civ

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position
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12.6 Analyzing and Searching SENT Signals (Option)

List Display (List/Trend_List)

7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List/Trend soft key and then the Show List soft key.

List of analysis results

Serial Bus

$1: SENT
No.

Time(ms)
-1.943992
-1.091992
-0.239996
0.612000
1.463996
2.315992

Sync{us)
168.00
168.00
168.00
168.00
168.00
168.00

Tick(us)
3.00
3.00
3.00
3.00
3.00
3.00

Analysis number

Note

Analysis Number

Data

968E06
95CE1S6
950E26
948E36
93CE46

Length(tick)  Information

284.00
284.01
284.01
284.00
284.00
56.00

The list of analysis results and the next menu appear.
If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List/Trend

Zoom Link
SlowCH

8 Turns zoom
LS\ link on or off

SR | (st size and

(UM display position
4

CILTNISEE. | ist display

IICTEE > Sce the next page.

Push # :0

LI Analysis number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, =2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :0

List No.

Analysis number
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12.6 Analyzing and Searching SENT Signals (Option)

Trend Display (List/Trend_Trend)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List/Trend soft key and then the Trend soft key.
» Up to four trends can be displayed. To switch to the setup menu, press the Trend soft key and
select a number from 1 to 4.

When the Display Source Is Set to Fast Channel

Press the Source soft key and then the Fast CH soft key to display the following menu.

Up to four trends can be displayed. To switch to the setup menu, press the Trend soft key and
select a number from 1 to 4.

Trend

Trend

= Displays Trend1

v

1
Display

2 Turns the trend
display on or off

E-Displays Trend2
OFF  ON

Source

E-Set the display e-Displays Trend3

User Data (when the data type
source to Fast CH.

is User and multiplexing is on in

E-Displays Trend4 manual setup under bus setup

(Setup) » page 12-47)
Data #

Fast CH
1 User Data

282

4
Display Setup

2
Cursor

Displays User Data

User Data

v

OFF ON

—> e-Displays User
Data1
E-Displays User
Data2
g Displays User
Data3 Push % :0

Datal(FC) |
® ﬂ Data1(FC)

Push @ :Toggle
@ ()urstlﬂ i E-Cursor 1
position
A Cursor 2

position E Displays User

Data4

Display Setup
LELTEETH - Executes auto scaling
IRl | The upper and lower limits are set so that the difference
Bree between the maximum data value and minimum data
H-Range value in the window selected with H-Range covers 80%
of the vertical scale of the Trend window.

Main
VT Display

OFF waveform display

window on or off 8 Displays the trend

in the Main window.
e Displays the trend in
Push ﬁl;ggl?.&le scale of the Zoom1 window.

Lo:’;)_oo& the trend display ANre Displays the trend in
the Zoom2 window.

-1.0000k
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12.6 Analyzing and Searching SENT Signals (Option)

When the Display Source Is Set to Slow Channel

Press the Source soft key and then the Slow CH soft key to display the following menu.

Up to four trends can be displayed. To switch to the setup menu, press the Trend soft key and
select a number from 1 to 4.

Trend

Trend

=-Displays
Trend1

v

1
Display

E-Turns the trend
display on or off

= Displays
Trend2
=-Displays
Trend3
=-Displays
Trend4

OFF ON

Source

2 Set the display

LU source to Slow CH.

Slow CH ID
00

Slow CH ID

v

@
<
VR - B Display Setup for FastCH Display Setup

on the previous page

Cursor Cursor

a-Turns the cursor

oF BN display on or off

Cursor1/2
@ ~4.00div
4.00div

OFF ON

Cursor1/2

-4.00div
4.00div

Push © :Toggle Push % :00

[©Ra=MI®E_Cursor 1 position Slow CH ID
e-Message ID

Message ID (Slow CH ID)
7.  Press the Slow CH ID soft key.

2. Turn the jog shuttle to set the message ID (Slow CH ID).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push % :00

Slow CH ID
01

g Message ID

Message ID (Slow CH ID)

Set the message ID of the data you want to display the trend of. The selectable ID range
varies depending on the decode display setting in the SERIAL BUS_SENT Menu (page
12-45), format version in the bus setup (Setup) (page 12-46), and the slow channel
message type.

Version FEB2008 and older  [—

APR2016, JAN2010
Slow channel message type Short Enhanced
Decode display setting Hex Dec Hex Dec
Range Oto F 0to 15 00 to FF 0 to 255
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12.6 Analyzing and Searching SENT Signals (Option)

Cursor Positions (Cursor1/Cursor2)

7. Press the Cursor1/2 soft key.

2. Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).
* Press SET (upper right on the front panel) to switch between cursor 1 and cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Cursor1 it

Sxig-Cursor 1 position
Cursor? i .
ERLiE- Cursor 2 position

Note
Setting the Cursor Positions
If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you

can move them together.
When you move the two cursors together, the cursors no longer move when one of the cursors

reaches the edge of the screen.

Search Setup (Search)
Press the Search soft key to display the following menu.

Result Window .
E-Zoom window

Zoomt You can configure zoom windows Zoom1 and Zoom2 when they are displayed.

Ldte Zoom1 is automatically displayed during the automatic setup of the analysis settings.

Every
Fast CH

Search type

[T - Executes the search
The instrument searches for the search conditions. If the instrument finds points
that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
from the left of the waveform display in the order that the points were detected.

o— Detected point number

Push @ :Toggle
@ Pattern No.
No Match.

71 Position _Il .
ety — Zoom position
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12.6 Analyzing and Searching SENT Signals (Option)

Search Type (Mode)
Every Fast CH mode
Press the Mode soft key and then the Every Fast CH soft key to display the following

menu.
The instrument searches when it detects a fast channel message.

Mode

s Set the search mode to Every Fast CH.

Every
Fast CH

Search

Push @ :Toggle
@ Pattern No.
No Match.

Z1 Position
0.00div

Fast CH S&C mode
Press the Mode soft key and then the Fast CH S&C soft key to display the following

menu.
The instrument searches on the status and communication bit pattern.

Mode

Eggt oH E-Set the search mode to Fast CH S&C.

he] Fast CH Status and Communication o

]7Bit Pattern

Condition >
Setup

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.6 Analyzing and Searching SENT Signals (Option)

Fast CH Data mode

1.

2.

Mode

Fast CH
Data

B
Condition
Setup

Search

Press the Mode soft key and then the Fast CH Data soft key to display the following
menu.

Press the Condition Setup soft key. The screen that appears varies depending on
the specified fast channel data type.

The instrument searches on the AND of fast channel Data conditions. Items whose check boxes
are selected are used as trigger conditions.

~Set the search mode to Fast CH Data.

h

When the data type is User

€ Fest cH Data Condition Setup

When the data type is nibble

Fast CH Data Condition Setup

Condition
Condition | True False -

# Datal a < Data < b

# Data2 a < Data < b
X XXXX XXKX XXXX
# Data3 a < Data < b

Datad a <Data <b

a—Data type

Comparison condition Data pattern |

Reference Values
(a and b)

When the version is APR2016

User Data Type Setup

Select the check boxes for the Comparison condition
items that you want to use as
comparison conditions.

User Data Type Setup

Size
Multiplexing
# Datal Little
Order
Big

When the data
type is User

# Data2 Little  Datal(FC) Little

Data3 Little « Data? Big Little

Push @ :Toggle

Pattern No.
No Match.

£1 Position
0.00div

@

Datad Little # Data3 Big Little

« Datad Little

:7

nibble order
Data size '
Select the check boxes for the
items that you want to use as Select this check box in the
comparison conditions. case of a multiplexed signal?

1 The total number of bits for Data1 to Data4 is up to 24. If you try to
exceed the total number of bits, the data size of other pieces of
Data is reduced.

2 When the check box for Multiplexing is selected, the Size of Data1
is fixed to 4 to correspond to FC.
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12.6 Analyzing and Searching SENT Signals (Option)

Every Slow CH mode
Press the Mode soft key and then the Every Slow CH soft key to display the following

menu.
The instrument searches when it detects an “Every Slow CH” message.

8- Set the search mode to Every Slow CH.

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.6 Analyzing and Searching SENT Signals (Option)

Slow CH ID/Data mode
7. Press the Mode soft key and then the Slow CH ID/Data soft key.

2. Press the Condition Setup soft key. The menu that appears varies depending on the
specified slow channel message type.

The instrument seraches on the AND of the slow channel ID and Data conditions. Items whose
check boxes are selected are used as trigger conditions. Set ID and data reference values a
and b in Hex (hexadecimal) or Dec (decimal) according to the input format setting.

¢ When the Message Type Is Short

-Set the search mode to Slow CH ID/Data.

When the data comparison condition is True or False
Slow CH ID/Data Condition Setup

ID comparison condition

Condition 1D = a v Input Format|  Hex Dec - EN[p] input format

a 0

Mode

Slow CH
ID/Data

ID reference values (a, b)

Condlition

Setup Condition | True s~ Data comparison condition

Hex XX
Data pattern
Bin 0000 XXXX

When the data comparison condition is Data = a; Data # a; a < Data;

Search Data < b; a £ Data < b; or Data < a, b < Data

Slow CH ID/Data Gondition Setup

Push © :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div

Input Format  Hex —————Z I} LD ETF] input formats
~ D

Condition ID = a

@ L ID reference values (a, b)

Condition| a £ Data £ b e — D 2 t2 Comparison condition

2 8 Data reference values (a, b)

Setting ID/Data Reference Values a and b

Input format setting Hex Dec

Selectable range for ID OtoF 0to 15
reference valuesaandb pata oto FF 00 to 255
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12.6 Analyzing and Searching SENT Signals (Option)

* When the Message Type Is Enhanced

* When the ID and Data Message Formats Are Set to “12bit data, 8bit ID”
-Set the search mode to Slow CH ID/Data.

When the data comparison condition is True or False
Slow CH ID/Data Condition Setup

[x]
Set the ID and data
—,_message formats to 12bit
data and 8bit ID.

ID comparison condition

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

Mode

Slow CH

ID/Data
]

gglt1lcj|||)t|0n > ¥ Data

Gondition Input Format| Hex Dec ———g|»] input format

a s |D reference values (a, b)

Condition . - Data COmparison condition

Hex X XX
Data pattern
Bin  XXXX XXXX XXXX

S —> When the data comparison condition is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data

Slow CH ID/Data Condition Setup

Push @ :Toggle
@ Pattern No.

No Match.
Z1 Position
0.00div

[>]
Set the ID and data
—,_message formats to 12bit
Input Format 3 data and 8b|t ID

@D ID and Data input formats

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

Gondition 1D = S s D comparison condition

2 s |D reference values (a, b)
+ Data

Condition a £ Data < b ———————————g P\ 1] Comparison condition
7 0 e - Data reference values (a, b)

Setting ID/Data Reference Values a and b

Input format setting Hex Dec
Selectable range for ID 00 to FF 0 to 255
reference values aand b pata (g0 to FFF 0 to 4095
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12.6 Analyzing and Searching SENT Signals (Option)

* When the ID and Data Message Formats Are Set to “16bit data, 4bit ID”
~Set the search mode to Slow CH ID/Data.

When the data comparison condition is True or False
Slow CH ID/Data Condition Setup

[x]

Set the ID and data
—,—message formats to 16bit
data and 4bit ID.

ID comparison condition
Condition Input Format| Hex Dec ——]41»] input format

Configuration bit 12bit data, 8bit ID 16bit data, 4bit ID

Mode

Slow CH

ID/Data
L]

Condition

Setup >

ID reference values (a, b)

Condition s Data comparison condition

Hex
wnl o " ]7Data pattern

Search —> When the data comparison condition is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data

Slow CH ID/Data Condition Setup 0
Push @ :Toggle Set the ID and data
@ Pﬂtr}(?r:ia:i?ﬂ.]. Configuration bit  12bit data, 8bit ID 16bit data, 4bit D —, message formats to 16bit
£1 Position Input Format ~ Hex Dec data and 4bit ID.

0.00div
@D ID and Data input formats

Condition e e |D cOmparison condition
2 ID reference values (a, b)

Condition  a & Data § b o Data comparison condition
a v e - Data reference values (a, b)

Setting ID/Data Reference Values a and b

Input format setting Hex Dec

Selectable range for ID OtoF 0to 15
reference values aand b pata 0000to FEFF 0 to 65535
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12.6 Analyzing and Searching SENT Signals (Option)

Error Mode
Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches when it detects various types of errors.

Set the search mode to Error.

Error search conditions

Error Type OR
G Cpnive
vees Turns Successive CAL Pulses' error detection on or off
Mode . O When there is a difference of 1/64 tick or more in the next or
Nibble Number previous SYNC/CAL
Error
q ONF_IFH o [ Turns Nibble Number error detection on or off
S ibble . . .
Eror Trpe SN ), Value When the number of nibbles in a single message does not

OFF  ON match the specified value

Fast CH CRC Turns Nibble Data Value error detection on or off

OFE  ON When any of the Status and Communication, Data, and CRC tick
Status and_ counts is abnormal

Communication

G oM Turns Fast CH CRC error detection on or off

Slow CH CRC When a Fast CH CRC error is detected
OFEl oM Turns Status and Communication? error detection on or off

Search

Status and Communication bit O or bit 1 is 1
Turns Slow CH CRC error detection on or off

Push © :Toggle
@ Pattern No.
No-Match. When a Slow CH CRC error is detected

Z1 Position
0.00div

1 Not selectable when Successive Calibration Pulses is set to OFF for
Customize Error Factor in “Setting the Format (Format) (page 2-68)

2 Selectable when the Bit 0 or Bit 1 check box is selected under
Status and Communication for Customize Error Factor in “Setting
the Format (Format) (page 2-68)

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Push @ :Toggle

Pattern No. _I .
OIS Detected point number

£1 Position

3-Zoom position

0.00div
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12.7 Analyzing and Searching PSI5 Airbag Signals
(Option)

This section explains the following settings for analyzing or searching PSI5 Airbag signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, sync signal, data frame source, bit rate, data length, error detection method, sync noise rejection,
clock tolerance, and the level and hysteresis used to detect the sync signal or data frame source state
» Decoded display
« List display
List size, display position, and zoom linking
» Trend Display
Display source, display settings, cursor measurement on/off, auto scale
* Analysis number
e Zoom position
» Search settings
Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching PSI5 Airbag Signals (Option)” in the Features Guide

SERIAL BUS PSI5 Airbag Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select PSI5 Airbag to display the
following menu.

SERIAL BUS
Serial Bus

Serial Bus

1 - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8 Set Serial Bus2.

OFF ON
Type

E-Set the serial bus signal type to PSI5
Airbag.

e Set Serial Bus3.
PSI5 Airbag

4

EEEEE Bus setup s-Set Serial Bus4.

LI - Search setup

Decode

a-Decoded display

Hex

ISR | ist display/trend display

Push @ :Toggle

@ List No. —Analysis number

z P°§igg'c‘“v Zoom position
J This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

LIRS, - Executes auto setup ‘s’\ilgsgl tigesz)t“':: None

v

Manual setup
Level/Hys
@ | 0.00v
0.6dliv
4 Data

Level/Hys

0.00v g
0.6div
Data

v

1 Data

CH2 125khps
Level/Hys Level/Hys
0.00Y C 0.00¥
0.6dliv 0.6dliv

Number of Number of
Slots Slots

CH2 125kbps
Level/Hys
0.00V

CH2 125kbps

0.6div
Number of
Slots

Auto Auto Auto

Level for Level for Level for
detecting data detecting detecting data
Push @ :Toggle - BETEE | frame source Push @ :Tozele |3V signal Push © :Toggle frame source
O ORI <tates ORI tates @ ooy
iRty B Hysteresis RS Hysteresis RSB Hysteresis

Auto Setup (Auto Setup)

7. Set the sync signal.
» Auto setup cannot be performed when the source is set to Math1 to Math8.

» If you select None, sync signal is not detected. Therefore, sync signal noise rejection is set
to OFF.

2. Set the data frame source.
Auto setup cannot be performed when the source is set to Math1 to Math8.

3. Press the Auto Setup soft key to execute auto setup.
» Bit rate, data length, error detection method, sync signal noise rejection, clock tolerance,
number of slots, level, and hysteresis are set automatically.
» While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
*  When the sync signal (Sync) source is CH1 to CH8, the instrument triggers on the rising edge
of the sync pulse.

*  When the sync signal source is None, the instrument triggers on the start bit of data frames.

« The auto setup feature will not work properly on some input signals.

« The available sync signal settings vary depending on the model.

» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, None

» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, None
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Level for Detecting Sync Signal States (Level, Hysteresis)

7. Press the Level/Hys soft key.
This is the soft key displayed under the Sync soft key.

2. Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

eve
@ s - Level for detecting sync signal states
Hysteresis

WLl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Level for Detecting Data Frame Source States (Level, Hysteresis)
* When the Sync Signal Is Not Set to None

7.  Press the Level/Hys soft key.
This is the soft key displayed under the Data soft key.

2. Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

eve
@ s - | evel for detecting data frame source states
Hysteresis

- Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

* When the Sync Signal Is Set to None
Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Setup

Auto Setup

Syne

CH1

Level/Hys

0.00Y
0.6dliv

4 Data

CH2 125kbps

Level/Hys
0.00¥
0.6dliv
Number of
Slots

Auto

Push @ :Toggle

Level
0.0V
Hysteresis
0.6div

@

Manual Setup
Manually set the data frames and number of slots.

- Set the sync signal. (Not None)

Data frame
Data

Source

- Data frame

oz source

Bit Rate

125kbps

pata tits | Data length

|

Error detection method
Fixed to CRC when the
data length is 16 bit

SyncNoiseRe

10bit
Error
Detection

Parity  CRC

4 Sync Noise
Rejection

44 .Qus

16bit

Mode

OFF ON

Push % :45.0%
Clock Tolerance

Push % :44.0us
Rejection End

+ 1.0%

end

Number of Slots

.>

Number of
Slots

o Set the start position
automatically.

s Set the start
position to slot 1.

y-Set the start
position to slot 2.
s Set the start
position to slot 3.

s Set the start
position to slot 4.

y-Set the start
position to slot 5.

a-Set the start
position to slot 6.

Push ¥ :44.0us
Slot 1 Stort SSIIRUT

v

Sync noise [ .
rejection

Slot
Slot 1 Start

44 .0us
Slot 1 End

+

181.3us

When the bit rate is
set to UserDefine
Bit Rate

User Define —
Data Bits

10bit
Error
Detection

Parity  CRC

4 Sync Noise
Rejection

16bit

44 .0us

Push @ :Toggle

OSSR - Bit rate
1?5 .0kbps

Clock Tolerancell
ity Clock tolerance

When the bit rate is
not set to UserDefine
Bit Rate

125kbps
Data Bits
10bit
Error
Detection

Parity  CRC

4 Sync Noise
Rejection

44 .0us

16bit

Push % :15.0%

& Clock tolerance

When the number of slotsis is set to for 1 to 6

Slot 1 End
+ 181.3us

Push % :181.3us

SNSRI Sct the
start - end
position. B position.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Clock Tolerance (Clock Tolerance) and Bit Rate (Bit Rate)

When the bit rate is not set to User Define

Turn the jog shuttle to set the clock tolerance.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push #2103

Clock Tolerance|

w- Clock tolerance
+ f1.0%

When the bit rate is set to User Define
Turn the jog shuttle to set the bit rate or clock tolerance.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Bit Rate
iI?5.. Okbp: = Bit rate
Glock Tolerance
il%=-Clock tolerance

Press SET (upper right on the front panel) to switch between bit rate and clock tolerance.

Sync Noise Rejection End (Rejection End)

7. Press the Sync Noise Rejection soft key and then the Mode soft key to select ON.
The Rejection End jog shuttle menu appears.

2. Turn the jog shuttle to set the sync noise rejection (Rejection End).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push ## 44 .0us

Rejection End

_SV“C noise rejection end

Set the start position (Start) of each slot and the end position (End) of
the last slot.

Setting the Start Position

7. Press the Slot n Start soft key to display the Slot n Start jog shuttle menu (where n is
the number of slots).

2. Turn the jog shuttle to set the start position (Start).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push ## 44 .0us

Slot 1 Start

—Start position
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Setting the End Position

1.

2

Press the Slot n End soft key to display the Slot n End jog shuttle menu (where n is
the number of slots).

Turn the jog shuttle to set the end position (End).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

Jog shuttle setting menu
Push % :181.3us

Slot 1 End

B~ End position

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

i}

Decode

Format

Hex

Label

$1

Position

Auto

- Display position

= Decode Display Format

When the display position is set to Manual

Position

v

Manual

The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push & :0.00div

position changes from Auto to Manual LI — Display position
when you drag the decode display. 0.00div

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

0.00div

Position

m-Display position
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

List Display (List/Trend_List)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List/Trend soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results
Serial Bus List/Trend

51z PSI5 Airbag Zoom Link

No. Timo(ms) from Sync(us)  Slot No.  Data  Parity/CRC  Information 8 Turns zoom
0.000028 499.12 sync )
0.061788 61.76 315 OFF /' link on or off
0.201520 201.49 o7E
0.357252 397.22 0D
0.499116 499.09
0.560868 61.78 316
0.700628 201.51 083
0.856312 397.20 0B ist Si . .
0.998140 499.02 List Size 8 List size and
1.059876 61.74 317 . cer
1.199568 201.43 089 Half(Upper) dlsplay pOSItlon

397.13 0% {

CILTEISEE. | ist display
Analysis number

IICTEE > Sce the next page.

Push # :0
LI Analysis number

Note

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, =2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.)

Turn the jog shuttle to set the analysis number (List No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :0

List No.
- Analysis number
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Trend Display (List/Trend_Trend)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List/Trend soft key and then the Trend soft key.
» Up to four trends can be displayed. To switch to the setup menu, press the Trend soft key and
select a number from 1 to 4.

Trend

Trend

v

= Displays Trend1
1

Display jTurns the trend display on or off Dicol Trend2
= Displays Tren

OFF  ON Display source settings
Source

Source

v

Slot 1 HUNEE Set Slot1. _Dlsplays Trend3
4

Display Setup

l Set Slot2. E-Displays Trend4

Turns the

cursor display
on or off

Push © :Toggle

Cursor! '1j I & Set Slot6.
"4 od Cursor 1
Cursor? " position
4. 00div Cursor 2 .
position Display Setup

PEEEETEN - Executes auto scaling
L HiFTeE el | The upper and lower limits are set so that the difference
Bz between the maximum data value and minimum data
H-Range value in the window selected with H-Range covers 80%
of the vertical scale of the Trend window.

Main
YT Display

e Turns VT
waveform display
window on or off

OFF  [ON
2 Displays the trend in
the Main window.

j e Displays the trend in
[CH-BEEDE Vertical scale the Zoom1 window.

Upper
@ LOJ'::OO& of the trend 7 Displays the trend in
display the Zoom2 window.

—1.0000k
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Cursor Positions (Cursor1/Cursor2)
7. Turn the Cursor soft key to select ON.

2. Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).
* Press SET (upper right on the front panel) to switch between cursor 1 and cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Cursor1 it

Sxig-Cursor 1 position
Cursor? i .
ERLiE- Cursor 2 position

Note

Setting the Cursor Positions

If you press SET several times and make the jog shuttle control both cursor 1 and cursor 2, you
can move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen.

Vertical Scale of the Trend Display (Upper/Lower)
7.  Press the Display Setup soft key.

2. Turn the jog shuttle to set the upper boundary (Upper) or lower boundary (Lower).
* Press SET (upper right on the front panel) to switch between upper and lower boundaries.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Upper

BUZ-Up boundary
Lower
BRI Down boundary

12-68 IM DLM5058-02EN



12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Result Window .
E-Zoom window

Zoomt You can configure zoom windows Zoom1 and Zoom2 when they are displayed.

Ldte Zoom1 is automatically displayed during the automatic setup of the analysis settings.
Start Bit
Search type

E-Executes the search

Search
l The instrument searches for the search conditions. If the instrument finds points

that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
Push @ Toggle from the left of the waveform display in the order that the points were detected.

OISR petected point number

71 Position _Il .
ety — Zoom position

Search Type (Mode)

Sync mode
Press the Mode soft key and then the Sync soft key to display the following menu.
The instrument searches for sync pulses.

= Set the search mode to Sync.

Search
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Start Bit mode
Press the Mode soft key and then the Start Bit soft key to display the following menu.
The instrument searches for start bits of data frames.

Mode

= Set the search mode to Start Bit.
Start Bit

Search

Frame in Slot mode
Press the Mode soft key and then the Frame in Slot soft key to display the following
menu.

The instrument searches for data frames included in the specified slot. Frame in Slot mode will
not be available if the sync signal (Sync) is set to None.

Mode

S - Set the search mode to Frame in Slot.

in Slot

Slot No.

5~ Set the slot number.

» 1to N (the number of slots) when the number of slots* on the Setup menu is set to
a number from 1 to 6

» 1 to 6 when the number of slots on the Setup menu is set to Auto

1

Search
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

IM DLM5058-02EN

Data mode
7.

Press the Mode soft key and then the Data soft key.
2.

Press the Condition Setup soft key to display the following menu.
The instrument searches for a data pattern or a data value. You can also specify a slot number.

Set the search mode to Data.

When the data comparison condition is True or False

Data Condition Setup

¥ Slot
Mode

Data

H]
Condition Condition| Tr
=) ondlition True
Setup

Data comparison condition
Hex| X XX

Data pattern
Bin XX XXX XXXX

When the data frame condition is Data = a; Data # a; a < Data; Data < b;
a < Data < b; or Data < a, b < Data

Search Data Condition Setup

+ Slot

Condition Data € b

Error mode

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches when it detects various types of errors.

Set the search mode to Error.

Error search conditions
Error Type OR

Frame
e— Turns frame error detection on or off
OFF ON

When the number of bits in a data frame is insufficient or
Manchester excessive.

Mode

Error
4

Error Type
OR

OFF ON

Turns Manchester error detection on or off
Start Bit

When the specified clock tolerance is exceeded

oFl o | Turns Start Bit error detection on or off
Parity/CRC When the start bit state is not 00.

o on [ Turns Parity/CRC error detection on or off
WLl \When a parity check error or CRC error is detected

Turns Frame Number error detection on or off
When the data frames are insufficient or excessive with
OFF  oN _L respect to the specified number of slots.

Turns Slot Boundary error detection on or off

When the data frame exceeds slot boundary or overlaps
the sync signal boundary

OFF ON
Search

Slot Boundary
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» Press SET (upper right on the front panel) to switch between detected point number (Pattern

No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Pu%h t? :Toﬁg]e
attern No. I .
@ No Match. Detected point number

71 Position .
PYath- Zoom position
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12.8 Analyzing and Searching UART Signals
(Option)

This section explains the following settings for analyzing or searching UART signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, analysis/search source waveform, data format, parity, grouping, level and hysteresis for detecting
analysis/search source waveform states
» Decoded display
« List display
List size, display position, grouping, detailed display, and zoom linking
* Analysis and data numbers
e Zoom position
» Search settings
Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching UART Signals (Option)” in the Features Guide

SERIAL BUS UART Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
* You can also tap MENU (@) in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select UART to display the
following menu.

SERIAL BUS
Serial Bus

Serial Bus

v

- Set Serial Bus1.

1

Displ .
B Turns analysis/search on or off B 5ot Serial Bus2.

OFF ON
Type

E-Set the serial bus signal type to UART. e Set Serial Bus3.

UART

1 Setup

- Bus setup y-Set Serial Bus4.

CH1 19200bps
]
B - Search setup

Decode

a-Decoded display
E-List display

Push @ :Toggle

@ Data No. _ Data number

z P°§igg'c‘“v Zoom position
) This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.8 Analyzing and Searching UART Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

LNOESTERE - Executes auto setup

Source

1 Source
Source

CH1 19200bps y- Analysis/search
source waveform

CH1
Bit Rate

Format

8hit No Parity

Parity 19200bps
Bit Orcler

Even  Odd
4 MSB  [LSB

Grouping Polarity

RE

Push © :Toggle
@ Level Push % :62.5%

0 :‘)3 d Sample Point
Hysteresis

0.6div

62.5%

Manual setup

Source

Source
- Set the analysis and search

Logi ;
el source waveforms to Logic

Source Bit

8 _Source bit
A0

Bit Rate

19200bps
Bit Order

MSB  |LSB
Polarity

Tf o fEE

Push #2162 .5%
Sample Point

62.5%

Executing Auto Setup (Auto Setup)

7. Set the analysis/search source waveform.

2. If you set the trigger source to Logic, set the source bit.
3. Press ESC. The menu returns to the bus setup menu.
4. Press the Auto Setup soft key to execute auto setup.
» The Instrument automatically configures the bit rate, sample point, level, and hysteresis and
then triggers on the UART signal's Stop Bit.
» While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.
Note

» The auto setup feature will not work properly on some input signals.
* You cannot use auto setup under the following circumstances.

When the Analysis/Search Source Waveform Is Math1 to Math8
When state display is applied to a Logic bit that is set as the analysis/search source
waveform.

» The available source waveforms vary depending on the model.

The available settings on 8ch models are as follows:
CH1 to CH8, Logic, Math1 to Math8
The available settings on 4ch models are as follows:
CH1 to CH4, Logic, Math1 to Math4

Source Bit
The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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12.8 Analyzing and Searching UART Signals (Option)

Manual Setup
Manually set the bus format, parity, and so on.

Setup

Auto Setup

4 source - Analysis/search
R source waveform Data format

Format

Format

8bit No Parity CINBNEIEE- 8-bit data (no parity bit)
Parity

o Parit
Even  Odd arity
]

RIS - Grouping

[CHELEEE - 7-bit data + parity bit

LRI - 8-bit data + parity bit

Push @ :Toggle

@ Le"e(} g Level for detecting analysis/search source waveform states

LRSS Hysteresis

* Analysis/Search Source Waveform (when the source is CH1 to CH8, Math1 to
Math8)

Press the Source soft key to display the following menu.

Source
Source JSet the analysis/search source waveform to a channel
from CH1 to CH8 or a channel from Math1 to Math8

Bit Rate

CH1

Bit Rate
- Bit rate - Bit rate

19200k .
1= (User Define)

Bit Order

User Define

. Bit Order
e Bit order
MsB  [LSB

Polarity

MSB  [LSB

Polarity
o Polarity

TF fdR Tf ek

Push Eg :g({ggle
it Rate =
QeI - Bit rate
Sample Point .
YTy Sample point

Push % :62 .5%
Sample Point

g~ Sample point

Note
The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Logic, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Logic, Math1 to Math4

IM DLM5058-02EN 12-75



12.8 Analyzing and Searching UART Signals (Option)

* Analysis/Search Source Waveform (when Source is Logic)
Press the Source soft key to display the following menu.

Source
Source Set the analysis and search

Logic source waveforms to Logic

Source Bit B Source bit

A0
Bit Rate

Bit Rate
- Bit rate - Bit rate

19200t .
= (User Define)

Bit Order

User Define

) Bit Orcler
s Bit order
MSB LSB

Polarity

MSB  |LSB
Polarity

TF R Tf ek

Push # 162 .5%
Sample Point

Push Eg :g({ggle
it Rate _N=H
(g - Bit rate
Sample Point .
e Sample point

g~ Sample point

* Grouping (Grouping)
Press the Grouping soft key to display the following menu.

Grouping

Grouping

- Turns the grouping on or off
OFF ON grouping

Push % :Min
Byte Space

il Byte space
a8 When you turn grouping on, data whose time is shorter than the specified byte
space (Byte Space) is decoded and displayed in a single group.
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12.8 Analyzing and Searching UART Signals (Option)

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

He]

Decode

Format

Hex

Label

S1

Position

Auto

a-Display position

= Decode Display Format

When the display position is set to Manual

Position
Manual

v

The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push % :0.00div

position changes from Auto to Manual WELEUE — Display position
when you drag the decode display. 0.00civ

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

0.00div

Position

m-Display position

IM DLM5058-02EN
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12.8 Analyzing and Searching UART Signals (Option)

List Display (List)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

When Grouping Is Set to OFF

List of analysis results
Serial Bus List Turns zoom
ink J
oN

S1: UART em link on or off

Address Hex

00000000 pf ¢ ¢ €3 ¢k Cc0 GG L
OFF
il St Grouping to
(FE I OFF

List Si L
R | st size and

GOL(EEEVIN display position
]
SRS List display

Data number (e.g., Data No.7)
The data that corresponds to the selected data number is

highlighted.
* When a framing error is detected R
An asterisk is appended to the data number. Data No. Ny S

* When a parity error is detected
An x mark is appended to the data number.
* When both a framing error and a parity error are detected
The asterisk used for marking framing errors is appended to
the data number.

Data from the leftmost side of the waveform display

When Grouping Is Set to ON

List of analysis results

Serial Bus

List

Time(ms) Data(HEX) Data(ASCID information Zoom Li link on or off
~0.08362 59

0.01189 CcF o OFF
0.10736 ®
0.20285 cF i
o202 il : E-Set Grouping
0.39381 4

0.48928 o7 o OFF LIl to ON

0.58477 4 List Size

Turns zoom
nk J
ON

Grouping

=-List size and
EUUEEYE display position

q

CTIESEE. | ist display

to show Detail List.

If multiple errors are detected in one piece of
data, the instrument only displays the framing
error indication.

* Framing Error T
« Parity Error List No.

Analysis number

- Analysis humber

This is the detailed list of analysis results that is displayed
when you press SET.
All data for the specified analysis number is displayed.

Serial Bus 1
Address

00000000

Push % :0
Data No.

The data that corresponds to the
selected data number is highlighted. Set the data number.
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12.8 Analyzing and Searching UART Signals (Option)

Note
Analysis number
Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, —2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.), Data Number (Data No.)

Turn the jog shuttle to set the analysis number (List No.) or data number (Data No.).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu

When grouping is set to ON
Push % :0

List No.

—Analysis number

Detail display when grouping is set to OFF or when grouping is set to ON and SET
is pressed
Push % :0

Data No.
g Data number

Search Setup (Search)

Press the Search soft key to display the following menu.

Result Window .
E-Zoom window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed.
Zoom1 is automatically displayed during the automatic setup of the analysis settings.

Zfoom1

Mode

y-Search type

Every Data

o Executes the search
The instrument searches for the search conditions. If the instrument finds points
l that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
Push © :Toggle from the left of the waveform display in the order that the points were detected.
ORFSRE _ Detected point number

71 Position _ .
Iy Zoom position

Search

IM DLM5058-02EN 12-79



12.8 Analyzing and Searching UART Signals (Option)

Search Type (Mode)

Every Data mode
Press the Mode soft key and then the Every Data soft key to display the following menu.
The instrument searches on all data.

Mod
B Sct the search mode to Every Data.

Every Data

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div

Error Mode

Press the Mode soft key and then the Error soft key to display the following menu.
The instrument searches when it detects various types of errors.

— Error search conditions
When the format is 8bit No Parity
Error Type
LU Turns framing error detection on or off
(SNl \WVhen the logical value of the stop bit is 0

L Set the search

Error mode to Error.
4

Error Type

When the format is 7bit Parity or 8bit Parity
Error Type OR

UL - Turns framing error detection on or off
="'l \Vhen the logical value of the stop bit is 0

Parity

Search

S Turns parity error detection on or off
IR When a parity error is detected in the received character

Push © :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div
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12.8 Analyzing and Searching UART Signals (Option)

Data Mode
7.  Press the Mode soft key and then the Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument searches when the data pattern is matched.

-Set the search mode to Data.

When the data pattern input format is Pattern
UART Data Condition Setup

+ Data

Size Comparison condition (always True)

Condition Input Format|  Pattern ASCIl Set the data pattern input

Mode Hox XX XX XX XX format to Pattern.

Data
Bin| X000 X000 000X X000 XXXK XXX X000 XXX Data pattern

Condition
Setup

When the data pattern input format is ASCII

UART Data Condition Setup

i Data Set the data pattern input
Size 4 byte format to ASCII

Condition Input Format  Pattern ASCIl

Search

Push @ :Toggle

@ Pattern No. oooo B - Case-sensitive setting
No Match.
71 Position Select the check box to

0.00div enable the setting.

Data pattern
Use the keyboard that appears on the screen.

- Switches between uppercase
and lowercase

Moves the cursor

ISt Deletes the character at

the cursor position
- Deletes the previous

character

e Deletes all the characters
you have entered

e Confirms the characters
that have been entered

Enter

Data Pattern
You can enter up to 4 characters.

* You can switch between uppercase and lowercase to enter alphabet characters.
However, case is distinguished only when the Case Sensitive check box is selected.

» The special characters CR, LF, SP, and NUL are shown in single quotation marks.
These special characters are counted as one character including the single quotation
marks. Example: AB’CR’D (four characters), XY’SP’ (three characters), PNUL'WU (four
characters)

» The entered string, including the character codes for the case, is retained even if the
input format is changed to Bin or Hex. It is also retained when the format is changed
from Bin or Hex to ASCII.

+ If a character code that does not exist on the keyboard is entered when the input format
is Bin or Hex and then the input format is changed to ASCII, a white square is displayed
in the corresponding position.
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12.8 Analyzing and Searching UART Signals (Option)

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)
7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» Press SET (upper right on the front panel) to switch between detected point number (Pattern

No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Push @ :Toggle

Pattern No. I .
OSSR Detected point number

Z1 Position 8 700m position

0.00div
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12.9 Analyzing and Searching I12C Bus Signals
(Option)

This section explains the following settings for analyzing or searching 1C bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, SCL source, SDA source, level and hysteresis for detecting SCL and SDA source states
» Decoded display
« List display
List size, display position, detailed display, and zoom linking
* Analysis and data numbers
e Zoom position
» Search settings
Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching I12C Bus Signals (Option)”
in the Features Guide

SERIAL BUS I12C Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
+ You can also tap MENU () in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select 12C to display the following
menu.

SERIAL BUS
Serial Bus

Serial Bus

1 - Set Serial Bus1.

Display

s-Turns analysis/search on or off 8_Set Serial Bus2.

OFF ON
Type

5 Set the serial bus signal type to 12C. s-Set Serial Bus3.

120

1 Setup

- Bus setup a-Set Serial Bus4.

CH1 CH2
4

LI - Search setup

Decode

a-Decoded display
S-List display

Push @ :Toggle

) List No. —Analysis number

z P°§igg'c‘“v Zoom position
J This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

Setup JExecutes auto setup

Auto Setup

When the SCL or SDA source is Logic
SCL

SCL

a- SCL source
CHI

Level/Hys

0.00v
0.6div

SDA

Logic

Source Bit

E-Source bit
40

y- SDA source
CcH2

Level/Hys

0.00V
0.6div

Include R/W

Source Bit

B _Source bit
a1

Include R/

OFF ON

OFF ON

Push @ :Toggle

@ Level
0.30v

Hysteresis
0.6div

Executing Auto Setup (Auto Setup)
7. Setthe SCL and SDA sources.
2. If you set the SCL or SDA source to Logic (L), set the source bit.

3. Press the Auto Setup soft key to execute auto setup.
» The instrument automatically configures the level and hysteresis and triggers on the start
condition of the 1C bus signal.
»  While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
* The auto setup feature will not work properly on some input signals.
* You cannot use auto setup under the following circumstances.
* When the SCL or SDA source is set to Math1 to Math8
* When state display is applied to a LOGIC bit that is set as the SCL or SDA source.
» The available source waveforms vary depending on the model.
* The available settings on 8ch models are as follows:
CH1 to CH8, Logic, Math1 to Math8
* The available settings on 4ch models are as follows:
CH1 to CH4, Logic, Math1 to Math4

Source Bit

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Manual Setup
Manually set the level and hysteresis.

When the SCL or SDA source is CH1 to CH8, Math1 to Math8

Setup

Auto Setup

0L
- Set the SCL source to a channel from CH1 to CH8

oht or a channel from Math1 to Math8

Level/Hys Level/Hys
I .
0.00¥ g @ mowoy g
0.6div Set the SDA source to a channel 0. 6div

S from CH1 to CH8 or a channel from S

CH2 Math1 to Math8

Level/Hys Level/Hys

0.00v
0.6div

Include R/W Include R/W

CH2
Level/Hys

0.00Y
0.6dliv

Include R/

OFF ON OFF ON OFF ON

Push @ :Toggle Push @ :Toggle Level for detecting PushOL:Tolggle Level for detecting

Level Level eve
@ 0.70v @ "%1 SDA source states (&) ] SCL source states

Hysteresis Hysteresis . Hysteresis H
0.5div (X5 Hysteresis Hysteresis

0.6div

Whether to include the R/W bit

Specify whether to include the R/W bit when setting or displaying the address pattern.

This setting affects the configuration or display of the address pattern in the following

situations.

« Search condition when the search mode is Address Data (Address in the Condition
Setup screen)

» Decoded display

» Address boxes in the list display (1st, 2nd)

When the SCL or SDA source is Logic

Setup

Auto Setup

501
y-Set the SCL source to Logic.

Logic

Source Bit

0 - Source bit of SCL source

Source Bit

Al - Source bit of SDA source

Include R/W
2~ Whether to include the R/W bit
OFF ON

Note
R/W bit inclusion (Include R/W) can also be set by selecting 12C bus signal trigger, Trigger Type,
and then Address Data mode. The settings are synchronized. For details on 12C bus signal
trigger, see section 2.21.
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Format

= Decode Display Format

Hex

T Label

51 When the display position is set to Manual

Position
Manual

Position

v

a-Display position

ity The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push % :0.00div
position changes from Auto to Manual UELEUE — Display position
when you drag the decode display. 0.00civ

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position
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12.9 Analyzing and Searching 12C Bus Signals (Option)

List Display (List)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results

List
Zoom Link
Time(ms) 1st  2nd  RW  Data Information s-Turns zoom

0.00501 2Cx L) BEx A 7-hit

0.18899 2cH R GEx A3 it OFF ON link on or off

SR | ist size and

(UM display position
4
CILTEESEE. | ist display

Q| to show Detail List.
Analysis number

}

This is the detailed list of analysis results that is
displayed when you press SET. Push % :0
All data for the specified analysis number is displayed. EALIR A nalysis number

Serial Bus 1
Hex

Address
00000000

Push % :0
Data No.

The data that corresponds to the
selected data number is highlighted.

Data number

Note

Analysis Number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, =2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.), Data Number (Data No.)

Turn the jog shuttle to set the analysis number (List No.) or data number (Data No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu

When selecting from the list of analysis results
Push % :0

List No.

—Analysis number

When selecting from the detailed display of the analysis results list (when SET is pressed)
Push % :0

Data No.
g Data number
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Zoom window
You can configure zoom windows Zoom1 and Zoom2 when they are displayed.
Zoom1 Zoom1 is automatically displayed during the automatic setup of the analysis settings.

Mode

Result Window

- Search type

Every Start

a- Executes the search
The instrument searches for the search conditions. If the instrument finds points
l that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
Push © - Toggle from the left of the waveform display in the order that the points were detected.
OISR petected point number

71 Position _Il .
vty — Zoom position

Search

Trigger Mode (Mode)

Every Start Mode

Press the Mode soft key and then the Every Start soft key to display the following menu.
The instrument searches when it detects a start condition.

Mod
i = Set the search mode to Every Start.
Every Start

Search

Push @ :Toggle
@ Pattern No.
No Match.
£1 Position
0.00div
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Address Data mode
7. Press the Mode soft key and then the Address Data soft key.

2. Press the Condition Setup soft key to display the following menu.
The instrument searches on the AND of the start, address pattern, data pattern, and
comparison start position conditions. Items whose check boxes are selected are used as
trigger conditions.

* When Address Type Is 7bit Address

~Set the search mode to AddressData.
When the Include R/W is set to OFF

I2C Address & Data Condition Setup

Start (always selected)
Set the address type to

Bl Addross 7bit Address.

Type Tbit Address e e Read/Write bit state

Hex| XX
- ]—Address pattern

Data length
Comparison start position

If you do not set the comparison start
Sizo o point, the data search condition is met

e when the input signal data pattern first

matches the specified data pattern.

Comparison condition

Bin Data pattern

Mode

Address Data

Condlition
Setup

Hex| XX
Search

Set the value of up to four consecutive bytes of data from the comparison start

Push @ : Toggle position as a search condition
@ No Match. .
71 Position When the Include R/W is set to ON
0.00div

I2C Address & Data Condition Setup

Read/Write bit state
% Address (Display only as the address
pattern contains an R/W bit)

Thit Address

Address pattern

(Set this including R/W bit.)
Comparison start position

If you do not set the comparison start
point, the data search condition is met
when the input signal data pattern first
matches the specified data pattern.
Comparison condition

Data pattern

Size

Condition

Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition
~Whether to include the R/W bit
Specify whether to include the R/W bit (ON) or omit it (OFF) when
setting the address pattern.

Note
R/W bit inclusion (Include R/W) can also be set by using Analyzing and Searching 1°C Bus
Signals and then Bus Setup (Setup). Settings are synchronized. For details on 12C bus signal
analysis, see section 12.9.
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12.9 Analyzing and Searching 12C Bus Signals (Option)

* When Address Type Is 7bit+Sub Address

When the Include R/W is set to OFF

12C Address & Data Condition Setup

Start (always selected)
Set the address type to

i 7bit + Sub Address.

Thit + Sub Address - Direction X ey Read/write bit state

x XX XX
iiAddress pattern
KKK XXXX KKK XXXX

Data length

Comparison start position

If you do not set the comparison start point, the data
search condition is met when the input signal data

Size + Position
Conct pattern first matches the specified data pattern.
onchition —‘_ . .
— Comparison condition

]7 Data pattern

Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition

When the Include R/W is set to

2} !ddress & Data Condition Setup

Read/Write bit state
@ Address (Display only as the address
pattern contains an R/W bit)

Thit + Sub Address v

< XX XX

Address pattern

00K X008 00X 3000 (Set this including R/W bit.)

Data length

Comparison start position

If you do not set the comparison start point, the data
Size : search condition is met when the input signal data

Condition pattern first matches the specified data pattern.

Comparison condition

Data pattern

Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition
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12.9 Analyzing and Searching 12C Bus Signals (Option)

* When Address Type Is 10bit Address
When the Include R/W is set to OFF

12G Address & Data Condition Setup

Start (always selected)
Set the address type

e to 10bit Address.
Type | 10bit Address Direction X - Read/Wrrite bit state

¢ X XX
Address pattern
Comparison start position
If you do not set the comparison start point, the data
search condition is met when the input signal data
pattern first matches the specified data pattern.

U XXX XXX

Size + Position

Condition - 35 Comparison condition

Data pattern

Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition

When the Include R/W is set to

123 "ddress 8 Data Condition Setup

Read/Write bit state
B Ao (Display only as the address
pattern contains an R/W bit)

Type  10bit Address
¢ X XX
Address pattern
(Set this including R/W bit.)
Comparison start position
If you do not set the comparison start point, the data
Size . search condition is met when the input signal data
pattern first matches the specified data pattern.

OO0 X000 00K

Gondition

Hex| XX

- Data pattern

Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition

NON ACK Mode

Press the Mode soft key and then the NON ACK soft key. The following menu appears.
The instrument searches when the acknowledgment bit is Nack.

Mode

8 Set the search mode to NON ACK.
NON ACK
Start Byte

OFF ON
HS Mode

OFF ON

Read Access

OFF ON
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12.9 Analyzing and Searching 12C Bus Signals (Option)

General Call Mode
7. Press the Mode soft key and then the General Call soft key.

2. Press the Condition Setup soft key to display the following menu.
When Second Byte is set to Master Address, the instrument triggers on the AND of the general
call address (0000 0000), second byte address pattern, data pattern, and comparison start
position conditions.
Otherwise, the instrument searches on the AND of general call address (0000 0000) and
Second Byte address pattern conditions. ltems whose check boxes are selected are used as
trigger conditions.

~Set the search mode to General Call.
When the address type is “0000 0100” or “0000

126 Ganeral Gall Condition Setup

General Call
#iSccond Byte (always selected)

Type 0000 0100 e Address type
Mocde

General Call

Condlition
Setup

Search

When the address type is Master

2C 3awral Cef Condition Setup

PusPh t°t :TOﬁgle
attern No.
@ No Match. [imdd

Z1 Position
0.00div

# Second Byte

Type Master Address —Address type

« | Address

Hex XX
Address pattern
Bin XXX XXXX

Data length
Size M Position e Comparison start position
Condition False —Comparison condition
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Start Byte Mode
Press the Mode soft key and then the Start Byte soft key to display the following menu.
The instrument searches when it detects the start byte master code.

Mod
I Sct the search mode to Start Byte.
Start Byte

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div

HS mode
Press the Mode soft key and then the HS Mode soft key to display the following menu.
The instrument searches when it detects a high speed mode master code.

Mod
i = Set the search mode to HS Mode.
HS Mode

Search

Push @ :Toggle
@ Pattern No.
No Match.
Z1 Position
0.00div
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.
» Press SET (upper right on the front panel) to switch between detected point number (Pattern

No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Pu%h tct’ :TOﬁgle
attern No. H
(ONE - Detected point number

71 Position .
PYath- Zoom position
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12.10 Analyzing and Searching SPI Bus Signals
(Option)

This section explains the following settings for analyzing or searching SPI bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Auto setup, wiring system, clock source, data source, chip select source, bit order
» Decoded display
« List display
List size, display position, detailed display, and zoom linking
* Analysis and data numbers
e Zoom position
» Search settings
Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching SPI Bus Signals (Option)”
in the Features Guide

SERIAL BUS SPI Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
* You can also tap MENU (@) in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
» You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select SPI from the setup menu that is displayed. The following menu
appears.

SERIAL BUS

Serial Bus

Serial Bus

- Set Serial Bus1.

1

Display

= Turns analysis/search on or off 8 sot Serial Bus2.

OFF ON
Type

&-Set the serial bus signal type to SPI. - Set Serial Bus3.

SPl

BRI Bus setup a-Set Serial Bus4.

CCE - Search setup

Decode

e-Decoded display
E-List display

Push @ :Toggle

©) List No. &~ Analysis number

al P°§igg'(‘ﬁv Zoom position
) This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Bus Setup (Setup)
Press the Setup soft key to display the following menu.

Clock source
Auto Setup E_Executes auto setup CH1 to CHS8

Math1 to Math8

Mode

a- Set the wiring system to 3 Wire.
3 Mire 4 Wire
4

Data Setup

Data1 source CH1
CH1 to CHS, Polarity
Math1 to Math8

. Chip select source
Block CH1 to CHS,
CHI £ Math1 to Math8

1 Datal

Source Bit

- Source bit
40

Polarity

+ B2

Source

. Source Bit
Logic
Source Bit Al

- Source bit
43

Active
H L
None (not used)
CS(5S)

Source

None When grouping is on

Grouping > Grouping
AL Turns OFF  [on
grouping on
or off

Setup

Push % :2.000us

Auto Setup Idle Time

s Idle time
0.0020Tms

Mode

w- Set the wiring

LR LY system to 4 Wire.

4

Data Setup
Data2 source

1 Clock CH1 to CH8, Math1 to Math8

CH1 £
1 Datal

CH?

a- Source

el - Source bit
[
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Executing Auto Setup (Auto Setup)
7. Set the wiring system and the clock, data, and chip select sources.
2. If you set a source to Logic, set the source bit.

3. Press the Auto Setup soft key to execute auto setup.
» The instrument automatically configures the level and hysteresis and then triggers on the
SPI bus signal’s first data byte.
» While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop,
press the Abort soft key.

Note
» The auto setup feature will not work properly on some input signals.
* You cannot use auto setup under the following circumstances.
» When the clock, Data1, Data2, or chip select source is set to Math1 to Math8
* When state display is applied to any of the Logic bits set as the clock, Data1, Data2, or chip
select source
*  When the chip select source is set to None (Ignore)
» The available source waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Logic, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Logic, Math1 to Math4

Source Bit

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)

Manual Setup
Manually set the level, hysteresis, and bit order.

Clock

Source

When the source is CHI
CH1 to CH8 or Math1 to Polarity

Zedip

a Clock source

Auto Setup

Mode
3 Wire ' 4 Wire
[
Data Setup Level for
E-RETE detecting clock
4 Clock Level
@ Mg source states

Hysteresis R
e Xih Hysteresis

Datal

1 Datal

v

Source

CH? When the wiring

05(55) system is 4 Wire CHz
Source Data2

. —>
g Chip select Source
source E

- Active state

- Data1 source

CH3

4 ) CH4
Active

- Data2 source

Level for
Level for Push cL> :To]ggle detecting data

Level for SRARR - eve
detecting chip gsh?éJ&BgIe data (©)] f%qg 1 source states

2 source states [EIVEEEEgN :

ICLRETY | select source Hystergi"" jy9h- Hysteresis
evel = H
ORI states X¥m Hysteresis

LRS- Hysteresis

0. 6div
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12.10 Analyzing and Searching SPI Bus Signals (Option)

When the source is Logic
Setup

Auto Setup
Clock

Mode Source

g Clock source
3 Wire |4 Wire Logic
4 Source Bit

Data Setup a-Source bit
A0

Clock Polarity

y—Data1 source

Source Bit

w Polarity - Source bit

LUNES E) E2
Datal

Al

v

Al When the wiring
system is 4 Wire

v

A2
£3(39) CS(5S)
Source

- Data2 source

A3L Lo —Chlp select Source Bit
ogic source - Source bit
Source Bit ) A2
a-Source bit

A3

Active .
- Active state
H L

Setting the Data Format (Data Setup)
Press the Data Setup soft key to display the following menu.

Setup

Auto Setup

bl When the type is When the type is

3Wire] 4 Wire set to Byte set to User
4 Data Setup
Data Setup Type

Data Setup

Type
- Set the type
to Byte.

g Set the type to User.

Byte | User
Bit Order

Byte User
Bit Order
CH1 £ y-Bit order

< Dot MSE|  LSB

4 Clock

MSB  LSB

Field Size > Field Size

CH2

8bit Effective bit range 8bit

Enable
MSB/LSB
7

0

Enable Enable
MSB/LSB MSB/LSB
7 @ 7

0 0

1 0ss9)

Push % :8bit
Field Size

Push % :8bit Pusg °l I: Tcﬁ.gée
: . nable
Field Size @ i

- Field size

hit Enable LSB
0
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Format

Hex

Select

Datal

Label

51-1

Position

Auto

a-Display position

= Decode Display Format

E-Target Data

When the display position is set to Manual

Position
Manual

v

The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push % :0.00div

position changes from Auto to Manual WELEUE — Display position
when you drag the decode display. 0.00civ

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

0.00div

Position

m-Display position

IM DLM5058-02EN
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12.10 Analyzing and Searching SPI Bus Signals (Option)

List Display (List)
7. Press the Display soft key, and turn on the analysis and search displays.

2. Press the List soft key and then the Show List soft key.
» The list of analysis results and the next menu appear.
*  When the wiring system is set to 3 Wire, the contents of Data 1 are displayed in a list. When the
wiring system is set to 4 Wire, the contents of Data 1 and Data 2 are displayed in a list.
» If several display settings of Serial Bus 1 to 4 are on, all the lists of analysis results of the serial
buses whose display setting is on are displayed. For details, see section 12.12.

List of analysis results
Serial Bus List

Time(ms) [ Zoom Link
. mems ata ata i
-1 -0.007000 Datat st Turns zoom

Dotz 00 UL\l |ink on or off

0 0.003000 Datal BA 28
Data2 00 00

1 0.041000 Datal 47 BA 28 EO
Data2 00 00 00 00

BRI | ist size and

EUUEEYE display position
[

Pust © to show Detail List. Show List =l MEY dlsplay

Analysis number

This is the detailed list of analysis results that is displayed
when you press SET. Push % :0
When the wiring system is set to 4wire, the detailed Data1 display EEd I Analysis number
and detailed Data2 display toggles each time you press SET. All the @

data for the specified analysis numbers are displayed.

Serial Bus 1(Data?2)

Ackdrass

00000000

Push % :0
Data No.

The data that corresponds to the

selected data number is highlighted. Data number

Note
Analysis number

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (—1, —2, and so on). Data after the trigger position (on the right side of
the waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).

Analysis Number (List No.), Data Number (Data No.)

Turn the jog shuttle to set the analysis number (List No.) or data number (Data No.).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu

When selecting from the list of analysis results
Push # :0

List No.
®-Analysis number

When selecting from the detailed display of the analysis results list (when SET is pressed)
Push # :0

Data No.
g Data number
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Search Setup (Search)
Press the Search soft key to display the following menu.

Result Window

y-Zoom window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed.
Zoom1 is automatically displayed during the automatic setup of the analysis settings.

Zoom1

he]
Gondi "
CXE - Search conditions

s - Executes the search
The instrument searches for the search conditions. If the instrument finds points
that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
from the left of the waveform display in the order that the points were detected.

a— Detected point number

Push @ :Toggle
@ Pattern No.
No Match.

71 Position _Il .
ety — Zoom position
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Search Conditions (Condition Setup)
Press the Condition Setup soft key to display the following menu.

B B Search
Al conditions

Search

Push @ :Toggle

@ Pattern No.
No Match.

£1 Position
0.00div

When the wiring system is 3 Wire (the search condition is Data1 only)
8Pl Data Condition Setup

Bit Order | MSB
W Datal Data length
Size - COMparison start
position
Comparison condition
Data pattern

Condition
Hex| XX
Bin  XXXX XXXX
Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition
When the wiring system is 4 Wire (the search conditions are Data1 and Data2)

SPI Data Gondition Setup

Bit Order  MSB

w Datal

Size == COmparison start

Condition —\_posltlon. i
Comparison condition

Data pattern

1 |byte S asssamssn- COMparison start
position
|—Comparison condition

Data pattern

True False

Set the value of up to four consecutive bytes of data from the
comparison start position as a search condition

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).

» You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

» Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Push @ :Toggle

@Pattern S Notected point number

No Match.
Z1 Position

PYath- Zoom position
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12.11 Analyzing and Searching User-Defined Serial
Bus Signals

This section explains the following settings for analyzing or searching user-defined serial bus signals:

» Turning analysis and search displays on or off
 Serial bus signal types
* Bus setup
Data source, bit rate, decoding start point, clock source, enable source, latch source
» Decoded display
» Zoom position
» Search settings
Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals,”
“Analyzing and Searching User-Defined Serial Bus Signals (User Define)”
in the Features Guide

SERIAL BUS User Define Menu

7. Press SHIFT+SEARCH (SERIAL BUS) to display the SERIAL BUS menu.
* You can also tap MENU (@) in the upper left of the screen and select the SERIAL BUS menu from
ANALYSIS on the top menu that is displayed.
* You can also press ANALYSIS and then the To SERIAL BUS soft key to display the SERIAL BUS
menu.
» The instrument can analyze and search up to four serial bus signals. To switch to the setup menu,
press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. From the setup menu that appears, select User Define to display the
following menu.

SERIAL BUS

Serial Bus

Serial Bus

v

- Set Serial Bus1.

1

Display

= Turns analysis/search on or off 8 Sot Serial Bus2.

OFF ON
e E-Set the serial bus signal type to User

User Define Define.
4

a-Set Serial Bus3.

ST Bus setup a-Set Serial Bus4.

B - Search setup

Decode

a-Decoded display

Hex

Push % -0 .00div

Z1 Position .
a— Zoom position

i This sets the zoom position for the window selected during zoom window
configuration (described later).
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Zoom Position (Z1 Position or Z2 Position)

Turn the jog shuttle to set the zoom position (Z1 Position or Z2 Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Z1 Position

O.DOdiv position

Bus Setup (Setup)

Press the Setup soft key to display the following menu.

v

- Turns clock on or off

The menu that appears varies
depending on the clock ON/OFF
setting.

5 Set the data source state to
be recognized as 1

Bit Rate
i@ 1000.0kbps
Start Point

-5.00div

Push #% :1000kbps

Bit Rate Push @ -Togzlo Level for detecting data

Leve
©)] fR source states

1003. 0kbps
Hysteresis

w-Hysteresis

Level for Detecting Data Source States (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
» You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

eve
@ UL-| evel for detecting data source states
Hysteresis

WA Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

When Not Using the Clock (OFF)
Press the Clock soft key to select OFF. The following menu appears.

Push % :1000kbps Push # -5 .00div
Bit Rate Start Point

Bit Rate
@1000 .0kbps
Start Point Start Point
-5.00div

- Set the clock to OFF

Bit Rate

@1000.0kbps

Start Point
-5.00div

Push # - 1000khps
Bit Rate

y-Decoding start

1003). 0kbps -5.00div p oint 1003.0kbps

Decoding Start Point (Start Point)

Turn the jog shuttle to set the decoding start point.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :-5 . 00div

Start Point

g D i .
=5.00div ecoding start point

Bit Rate (Bit Rate)

Turn the jog shuttle to set the bit rate.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push #% :1000kbps

Bit Rate

gy Bit rate
1003. 0kbps
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

When Using the Clock (ON)
Press the Clock soft key to select ON. The following menu appears.

Clock

Source

- Clock source
CHI

Polarity

- Set the clock to ON
OFF ON

4 Clock

CH2 £

Enable Enable

Level for
8 Enable (S'Sh SRR | detecting clock

fonz source odll source edges
Hysteresis

Source

None

Latch Latch

Source (None) - Hysteresis
None " E-Latch source
lone (None)

Push #% =5 .00div Latch Enable

Start Point Source Source

S y-Latch source = Enable source
S CHI (Not None) i
| (Not None)

Polarity Active

Decoding

=- Polarity (timing =-Sampling enable state of the

start EREEEIN for data source i S (ata source
point : pattern
I comparison)
@ g |

Hysteresis Level fOf .
_‘detectlng latch  JEEREEE JLeveI for detecting enable

eve
source edges @ i source edges
Hysteresis

- Hysteresis

Hysteresis

Level for Detecting Clock Source Edges (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
« To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push © :To]ggle

Level
@ e - evel for detecting clock source edges
Hysteresis

Wl Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Note

Clock Source Polarity
Specify which clock source edge causes the data source to be sampled.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Level for Detecting Enable Source Edges (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.
» You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Level

iL-| evel for detecting enable source edges
Hysteresis

WA Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Note

Enable Source State

When the data source is sampled in sync with the clock source, the period for which data source
sampling is enabled is controlled using the enable source.

Level for Detecting Latch Source Edges (Level, Hysteresis)

Turn the jog shuttle to set the level or hysteresis.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» To set the level, you can drag the level display line on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Level

UL-| evel for detecting latch source edges
Hysteresis

WA Hysteresis

Press SET (upper right on the front panel) to switch between level and hysteresis.

Note

Latch Source Polarity

Specify the timing at which the data source pattern sampled in sync with the clock source is
latched. The latched data pattern is compared to the pattern specified for the search condition.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Decoded Display (Decode)
Press the Decode soft key. The following menu items appear.

Decode

Format

= Decode Display Format

Hex

T Label

51 When the display position is set to Manual

Position
Manual

Position

v

a-Display position

ity The position is set to Auto when you
execute auto setup on the analysis
menu of each serial bus signal. The Push % :0.00div
position changes from Auto to Manual UELEUE — Display position
when you drag the decode display. 0.00civ

Display Position (Position)
When the display position is set to Manual, turn the jog shuttle to set the display position
(Position).
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :0.00div

Position

M Display position
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Search Setup (Search)
Press the Search soft key to display the following menu.

Result Window

y-Zoom window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed.
Zoom1 is automatically displayed during the automatic setup of the analysis settings.

Zoom1

&
Condition

I - Search conditions

[T - Executes the search
The instrument searches for the search conditions. If the instrument finds points
that match the search conditions (detected points), it shows numbers (0, 1, 2, etc.)
from the left of the waveform display in the order that the points were detected.

a— Detected point number

Push @ :Toggle
@ Pattern No.
No Match.

71 Position _Il .
ety — Zoom position

Search Conditions (Condition Setup)
Press the Condition Setup soft key to display the following menu.

Data length
el Search 9

Sl conditions

Data Setup

Data Size

Hex| XX

Bin XXX XXX

Search

Push @ :Toggle

Pattern No.
@ o Match Data pattern

71 Position The length of the data pattern you can enter is determined by
RG] the Data Size setting. You can set up to 128 bits.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Detected Point Number and Zoom Position (Pattern No. /Z1 Position
or Z2 Position)

7. Execute a search. Check that a location matching the search conditions is found.

2. Turn the jog shuttle to set the detected point number (Pattern No.) and zoom
position (Z1 Position or Z2 Position).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.
» Press SET (upper right on the front panel) to switch between detected point number (Pattern
No.) and zoom position (Z1 Position or Z2 Position).

Jog shuttle setting menu

Pu%h t? :Toﬁg]e
attern No. I .
@ No Match. Detected point number

71 Position .
PYath- Zoom position
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12.12 Displaying Multiple Lists

This section explains how to list the decoded results of multiple serial bus signals simultaneously.

» “Analyzing and Searching Serial Bus Signals,” “List Display (List)” in the Features Guide

Selecting Each Serial Bus Signal

7. Select the serial bus signal number from Serial Bus1 to Serial Bus4.

2. Press the Type soft key to select the serial bus signal type.
For instructions on how to set up serial bus signals, see sections 12.1 to 12.11.

3. Press the Display soft key to select ON.
The analysis results of the serial bus signals that are turned on are displayed in the list at step 4.

Showing the List of Analysis Results (List)

4. Press the List or List/Trend soft key and then the Show List soft key.
» The soft key names differ depending on the type of serial bus signal.

* The list of serial bus signals cannot be displayed if the analysis in search display (Display) is turned
off.

Example:
When List Size is set to Half(Upper), and the serial bus signal types are set as follows
Serial Bus1 (S1): FlexRay, Serial Bus2 (S2): CAN, Serial Bus3 (S3): CAN, Serial Bus4 (S4): UART

ESC K
List of analysis results ey

Serial Bus
S1: FlexRay S4: UART

No. Time(ms) Time(ms) . Time(ms) Fran Mo. Time(ms)
Ext T — ra 'F1key
for roee o 1 (Moves the cursor to the left)

0.112776 0.72045
e -F2 key
e (Moves the cursor to the right)

0.408976

0.483576 - F3 key
(Expands the list you want to use

[ or returns to the original screen)
Cursor

The cursor of the list that is being used
is highlighted.

Only the frame appears for cursors of
lists that are not being used.

]
=
&

-0.100832
-0.049632
0.001568
0.052768
0.103968
0.155168
0.206368
0.257568
0.308768
0.359968
0.411168

5/
5
5
5
D
D
D
5
5
5
5
5
D

[\
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Chapter 13 Waveform Histogram Display

13.1 Displaying Waveform Histograms

This section explains the following settings for displaying a histogram of the frequency of data
occurrence in a specified area:

» Turning the histogram on or off

» Source waveform

» Source axis

» The range over which the frequency is counted

> “Waveform Histogram Display” in the Features Guide
ANALYSIS Histogram Menu

7. Press ANALYSIS to display the ANALYSIS menu.

You can also tap MENU (EE)) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Histogram soft key to display the following menu.
Up to two histograms can be displayed. To switch the setup menu, press the Histogram soft key.

Histogram

Histogram

Histogram

1 =-Set Histogram1.

v

1
Display

y-Turns the histogram
LiSEUI display on or off

e-Set Histogram2.

= Source waveform .
ol Source axis

Type

v

E7y Vertical
4
(et The range over

which the frequency
is counted

SRR CIE- Assigns the data source for counting
the frequency to the vertical axis

BEsiey - Assigns the data source for counting
the frequency to the horizontal scale

4

Measure .
il - P section 13.2

Note
The available display source waveform settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8
» The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4
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13.1 Displaying Waveform Histograms

Range over Which to Count the Frequency (Range Setup)
Press the Range Setup soft key to display the following menu.

Analysis source window
Time Range

Main
Set the analysis source window to the main window.

ZFooml1
Set the analysis source window to the Zoom1 window.

Range Setup

Range Zfoom?

Set the analysis source window to the Zoom2 window.
Main
Upper /Lower
@ | 4.00div
-4.00div

Upper/Lower
@ | 4.00div
—4.00div

Left/Right Left/Right

—4.00div 00div
4.00div 4.00div

Left/Right

-4 .00div
4.00div

Push @ :Toggle Push @ :Toggle Push @ :Toggle

Upper Left | Upper o H
©) o @ Srona Left range of the area ©) S Upper area limit
Lower LU Right range of the area EY"0 | ower area limit

-4 .00div 4.00div —4.00div

Upper and Lower Range Limits (Upper/Lower)
7. Press the Upper/Lower soft key.

2. Turn the jog shuttle to set the upper range limit (Upper) or lower range limit (Lower).
» Press SET (upper right on the front panel) to switch between upper and lower range limits.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Upper

L2 - Upper area limit
Lower L.
Eane - Lower area limit

Left and Right Range Limits (Left/Right)
7. Press the Left/Right soft key.

2. Turn the jog shuttle to set the left range limit (Left) or right range limit (Right).
» Press SET (upper right on the front panel) to switch between left and right range limits.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Left
@ aona a_Left range of the area
Right

salliie- Right range of the area
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13.2 Measuring Histogram Parameters

This section explains the following settings for measuring histogram parameters:

¢ Measurement mode
* Measurement items
» Cursor measurement

» “Measurement (Measure Setup)” in the Features Guide

ANALYSIS Histogram Measure Setup Menu

7. Press ANALYSIS to display the ANALYSIS menu.
You can also tap MENU (&}) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press Histogram and then the Measure Setup soft key to display the following menu.

Measure Setup

Mode
- Set the measurement

LG ELY mode to Param.
b

Histogram parameter

Item Setup

v

Item

il Peak il Max D il Min
DallMen Dyl Dt Mecian

Push @ :Togzle

@ Cursor! Z=x
4.0 .
sy - Displays cursor values

-4 .00div

O |Ilmln Integzs [ "mﬁ Integ=2s ] ,}m Integ30

Dl &1 [l c2 il 40

Select the measurement items
that you want to use.

Displaying Cursor Values (Cursor1/Cursor2)

Turn the jog shuttle to set cursor 1 (Cursor1) or cursor 2 (Cursor2).
* Press SET (upper right on the front panel) to switch between cursor 1 and cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle

Cursorl ==

LRS- Cursor 1
Cursor2 =2
AL Cursor 2
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13.2 Measuring Histogram Parameters

Histogram Parameter Measurement

[EANN )

2, | E B[ o [ o [ ey (L0318 E:AZAZ % Ruming

-] & [ Mot I

20us/ div|

Histogram display Histogram source 12kets
(Target axis: vertical) fange Waveform display of

the source channel

Cursor 1

The position when the item
is set to C1. When the item
is set to AC, the position is
on the C1 side.

Cursor 2
The position when the item
Hst1] is set to C2. When the item
Pex oy o 6. 2eT0nY is set to AC, the position is

on the C2 side.

Displays cursor values
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Chapter 14 Power Supply Analysis (Power Analysis, Power Measurement, Option)

14.1 Power Supply Analysis Types

This section explains how to set the power supply analysis type.

> “Power Supply Analysis” in the Features Guide

ANALYSIS Power Analysis Menu

7. Press ANALYSIS to display the ANALYSIS menu.
You can also tap MENU (E,]) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Power Analysis soft key to display the following menu.

IRES

Histogram

Power Analysis

Power

Analysis Type

OFF Disables power supply analysis

v

Elgggal'en1el1t gy~ » section 14.6 PR S\ Loss
Switching loss analysis » section 14.2

i@ SoA
Safe operating area analysis » section 14.3

e Harmonics

Harmonic analysis » section 14.4
PR 12T

Joule integral » section 14.5

To
SERIAL BUS

Note

Power supply analysis and power measurement of the power supply analysis feature cannot be executed

simultaneously.

» On 8ch models, if any of the power measurement items, Power Measurement1 to Power Measurement4,
is set to ON, the power supply analysis is set to OFF. If power supply analysis is set to something other
than OFF, all power measurements are set to OFF.

* On 4ch models, if any of the power measurement items, Power Measurement1 to Power Measurement2,
is set to ON, the power supply analysis is set to OFF. If power supply analysis is set to something other
than OFF, all power measurements are set to OFF.
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14.2 Analyzing Switching Loss

This section explains the following settings for analyzing switching loss:

* Probe

* Measurement content
Loss type, level setup, reference levels for voltage channels, measurement items, turning measurement
location indicator on or off, statistical processing, measurement source window, measurement range

» Turning power trace display on or off

» Scaling

» Center point and sensitivity

» “Switching Loss Analysis (SW Loss)” in the Features Guide
ANALYSIS Power Analysis Menu

7. Press ANALYSIS to display the ANALYSIS menu.
You can also tap MENU (@) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Power Analysis soft key, the Type soft key, and then the SW Loss soft key to
display the following menu.

Power Analysis

Type

- Set Type to SW Loss.
1r SW Loss
TS S
M Probe
11 14:0Y
]

Measure
Sotup & Measurement content

Math1

Power
OFF ON
Ranging

E-Turns the power waveform display on or off

=-Scaling »section 6.6

Auto. Manual

Push @ :Toggle

@ Centite)r il Center point

Sensitivity

. Set this when the scaling mode is Manual.
- Sensitivity

Note

» If you set the power supply analysis type to SW Loss, automated measurement of waveform
parameters is enabled. The measured values from the measurement items set on the MEASURE
menu and the switching loss measurement items are displayed on the screen. A maximum of 30
measurement items can be displayed. If measured switching loss values are not displayed, reduce
the number of MEASURE menu measurement items.
» section 9.1

» If you set the power supply analysis type (Type) to SW Loss, the cycle mode (Cycle Mode) on the
Item Setup screen (page 9-2) on the MEASURE menu is fixed to SW Loss.

» If the power waveform display is turned on, the operator (Operation) of the computation/reference
waveform (MATH/REF menu) is fixed to Power, and other operators cannot be used.
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14.2 Analyzing Switching Loss

Probe (Probe Setup)
Press the Probe Setup soft key to display the following menu.

FIEED 55 Probe attenuation and |  Input channel settings
Input Channels voltage-to-current Input Channels

CHI:CH2 conversion ratio

Probe CH1/CH >

LN Deskew each channel

CH1:CH2

CH3:CH4

Deskew CH1/CH2

0.00ns Com g (@ 02000S g 0.00ns
0.00ns

rSelect the
reference Ref Trace
waveform for
auto

Auto Deskew M deSkeWing' Auto Deskew

Ref Trace Ref Trace

CH1 CH? CH1 CH2

CH1 CH?

Auto Deskew

Correction
Jvalue of

Push @ :Toggle .Executes Push @ :Toggle channel 1 Pu:F;’I:(ge:Té)I_Igﬁhe

Probe CH1:U Deskew CH1 - -
@ B auto @ 0.oms @ iy Attenuation

Correction
Probe CHZ:l H Deskew CH? J Probe CH2:l N A A
oM deskewing -\ alue of - Conversion Ratio

channel 2

Probe Attenuation Ratio and Voltage-to-Current Conversion Ratio
(Probe CH1/CH2 or Probe CH3/CH4)

7.  Press the Probe CH1/CH2 or Probe CH3/CH4 soft key.

2. Turn the jog shuttle to set the attenuation ratio (Probe CH1:U, Probe CH3:U) or
conversion ratio (Probe CH2:l, Probe CH4:1).
* Press SET (upper right on the front panel) to switch between attenuation ratio and conversion

ratio.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Probe CH1:U

(e Attenuation ratio
Probe CHZ

iL3k=- Conversion ratio

The channel number display varies depending on the input channel selection.

Deskewing Each Channel (Deskew CH1/CH2)
7. Press the Deskew CH1/CH2 or Deskew CH3/CH4 soft key.

2. Turn the jog shuttle to set the correction value of channels 1 and 3 (Deskew CH1/
CH3) or channels 2 and 4 (Deskew CH2/CH3).

* Press SET (upper right on the front panel) to switch between the correction value of channel 1

or channel 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle
@ Deskew CH1 .
s - Correction value of channel 1
Deskew CH2
(UUES- Correction value of channel 2

The channel number display varies depending on the input channel selection.
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14.2 Analyzing Switching Loss

Measurement Setup (Measure Setup)
Press the Measure Setup soft key to display the following menu.

Loss measurement method of the specified range
Condluction Cale

IS - Measures according to the expression

LR - Measures using the
on-resistance of the device Cyclic statistical processing (Cycle)

» section 9.2
Statistics

Measure Setup

Conduction
Calc

s Edke- Measures using the collector-emitter
saturation voltage of the device

Mode

RDS(on) x I2

kal

LT

y-Level setup Statistical processing 232 Cycle

Level Setup

Exec

‘ . -
DS - Reference level Disables
statistical
& _ processing Cycle Trace is not
S Measurement item (> Gontinuous |§ » section 9.2 available in switching

loss analysis.

lidtestiar
Sl Turns the measurement ) Cvele o

Ui\l location display on or off

4 statistics |

List

v

- P section 9.2

OFF Measurement trend
source window E'ff,f’g'a"‘

Time Range

Time Range

Main
Main

Push © : Toagle Set the measurement source window to the main window.
@ LSO Measurement

-5.00div [N R Zoomi
i al time period

Set the measurement source window to the Zoom1 window.

5.00div

Foom?
Set the measurement source window to the Zoom2 window.

Level Setup (Level Setup)
Press the Level Setup soft key to display the following screen.

When loss type is UxI

Level Setup

On:U x |
.................................. an- Current level
""" an Voltage level

S—Turn On:Ux| N—Tumn 0ff:UxI

' i
Rangel Range?

When loss type is RDS(on)xI?

Level Setup

N Gycle i RDS(on)
0.0200chm RDS(on) value

On:RDS(on) x 2

as Current level

1

| o Voltage level
P S —Tum0n:UxI N—Tumn 0ff:UxI

Rangel Range?
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14.2 Analyzing Switching Loss

Level Setup

When loss type is VCE(sat)xI

VCE(sat)

smmmm VCE (sat) value

On:Vee(sat) x |

S—TurnOn:Ux| S—Turn0ff :Ux|

Rangel

....................... - e Current level

e Voltage level

Range?

Reference Levels (Ref Levels)
Press the Ref Levels soft key to display the following menu.

50%
Proximal
108

High Low

Auto

Push % -90%
Distal

9

3 Reference level setting unit

Distal

v

90%

Mesial

50%

50%

Proximal Proximal Proximal

10% 10% 108

High Low High Low High Low

Auto Auto Auto

Push ¥ :10%
Proximal

Push ¥ :50%
Mesial

Push % -90%
Distal

roximal = Mesial
0 value 04 value

=-Distal value

How to determine the high and low values

- Automatically take into account the effects of
ringing and spikes

LESLUIE - Use the maximum and minimum values in the
measurement range

(ECEEEE - Make the maximum frequent values the
maximum and minimum values

IM DLM5058-02EN
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14.2 Analyzing Switching Loss

Measurement Items (Item Setup)
Press the Item Setup soft key to display the following menu.

Select the measurement items that you want to use.

Item Setup

p

[JTurn On [JTurn off [Total

[JTurn On [JTurn off [Total
Unit Wh

[Gycle Gount ‘

Power unit

Measurement Time Period (T Range1/T Range2)
Turn the jog shuttle to set the measurement start point (T Range1) or measurement end
point (T Range2).
* Press SET (upper right on the front panel) to switch between measurement start point or
measurement end point.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ T Rangel
sliig- Measurement start point
T Range?

- Measurement end point
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14.3 Performing Safe Operating Area Analysis

The instrument can display the safe operating area of power by plotting the voltage signal input
channel and current input signal channel on the XY waveform display. This section explains the
following settings for performing safe operating area analysis:

» Probe

* Turning the VT waveform display on or off
» Cursor display

* Measurement range

» “Safe Operating Area Analysis (SOA)” in the Features Guide
ANALYSIS Power Analysis Menu

7. Press ANALYSIS to display the ANALYSIS menu.
You can also tap MENU (@) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Power Analysis soft key, the Type soft key, and then the SOA soft key to display
the following menu.

Power Analysis

Type

- Set Type to SOA.
@ s0A
4 Probe Set_up

EAERUE Drobe B section 14.2
121 181y

Turns the time-domain waveform (VT window) display on or off

Cursor display
Cursor

S Turns the cursor display on or off in the XY window

OFF ON
Cursori/2 ij

-3.00div

3.00div
o | | Cursori/2 === Cursori/2 ===
{ 3.00div .00div
-3.00div .00div

VT Display o Py
ursor it
@ =3.00div
3.00div

OFF ON

1 Cursor

Cursorl/2 ==

3.00div
-3.00div

Push @ :Toggle

@ T Rangel =-Analysis J{EIREEED Push © :Toggle Push @ -Toggle

=5.00div Cursorl == Cursorl == Cursorl 'i;
T Range? range @ 3.00div @ 3.00cliv Hori tal @ -3.00div Vertical
5. 00div Cursor? 2 (e | 1Orizonta Cursor? 1" “JAE]

-3.00dliv RS cursor EXLL cursor
position position
Note
If you set the power supply analysis type to SOA, XY waveforms are automatically displayed on the
screen.
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14.3 Performing Safe Operating Area Analysis

Displaying the VT Waveforms (VT Display)
Press the VT Display soft key to show or hide time-domain waveforms.

Analysis Range (T Range1/T Range2)
Turn the jog shuttle to set the analysis start point (T Range1) or analysis end point (T
Range?2).
» Press SET (upper right on the front panel) to switch between analysis start point or analysis end
oint.
. :)(ou can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle

@ T Rangel
g2l - Analysis start point
T Range?
Ml - Analysis end point

Time-Domain Waveform (VT Window) Display and Analysis Range

* When the VT window is shown * When the VT window is hidden
Analysis range Analysis range
1 cursor Screen 2 cursor
(broken line) center (broken line)

VT window

-200.0m8

The XY waveform in the range enclosed
by the analysis range cursor on the VT

window is displayed. XY window

14-8
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14.3 Performing Safe Operating Area Analysis

Vertical Cursor Positions (Cursor1/Cursor2)

7. Press the Cursor soft key.
2. Press the Cursor1/2 soft key.

3. Turn the jog shuttle to set vertical cursor 1 (Cursor1) or vertical cursor 2 (Cursor2).
» Press SET (upper right on the front panel) to switch between vertical cursor 1 and vertical cursor
2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Cursor1 "i}
SRULE-Vertical cursor 1 position
Cursor? i}

ERIGTS- Vertical cursor 2 position

Note

Setting the Vertical Cursor Positions

If you press SET several times and make the jog shuttle control both vertical cursor 1 and vertical
cursor 2, you can move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen.

Horizontal Cursor Position (Cursor1/Cursor2)

7. Press the Cursor soft key.
2. Press the Cursor1/2 soft key.

3. Turn the jog shuttle to set horizontal cursor 1 (Cursor1) or horizontal cursor 2 (Cursor2).
» Press SET (upper right on the front panel) to switch between horizontal cursor 1 and horizontal
cursor 2.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push © :Toggle

@ Cursorl ==
o 32-00di a-Horizontal cursor 1 position
ursorz =2

ALY - Horizontal cursor 2 position

Note

Setting the Horizontal Cursor Positions

If you press SET several times and make the jog shuttle control both horizontal cursor 1 and
horizontal cursor 2, you can move them together.

When you move the two cursors together, the cursors no longer move when one of the cursors
reaches the edge of the screen.
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14.3 Performing Safe Operating Area Analysis

Safe Operating Area Analysis (Cursor Display)

Vertical cursor
1(X1)

Horizontal
cursor 1 (Y1)

Horizontal
cursor 2 (Y2)

2020703716 12:11:04 100 Stopped
i} [Edge CHT ¥ History [Normal
Q7 |auto -88.5uv 1000 125MS7s

Vertical cursor 2 (X2)

2000w T Y 1] 7000wV
200.0mA H H
P
: ,
—
! ; XY waveform
. . . - d . . . . . .
AX /
H !
I e
H : i
A
c s N
VVVVV T 7 R S
N
AY i s
: "TWMT%M‘; """""""""""""""""""""" 7
I B S
L0 75 loomi
.JumaA. 1
g [ Analysis
Ui 5ol ) -value
! (
H i
-200.0mA i :

14-10
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14.4 Performing Harmonic Analysis

This section explains the following settings for performing harmonic analysis:

* Probe « List storage and display

* Applicable class List storage, list size, and display position
* Harmonic grouping * Analysis start point

 Display setup » EUT’s power supply voltage

» “Harmonic Analysis (Harmonics)” in the Features Guide

ANALYSIS Power Analysis Menu

7. Press ANALYSIS to display the ANALYSIS menu.

You can also tap MENU (@) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Power Analysis soft key, the Type soft key, and then the Harmonics soft key to
display the following menu.

Type

Only components whose
frequencies are integer multiples of
the fundamental wave are included.
Interharmonics are not included.
a-Components whose frequencies
are integer multiples of the
fundamental wave and adjacent
—[two interharmonics

Applicable harmonics and all
adjacent interharmonics

Power Analysis

Type
- Set Type to Harmonics.

In. Harmonics
4 Probe Setup
CH1:U CH2d

® Probe » section 14.2 Harmonic grouping

Grouping

11 1Ay

4 Type

SRt - Applicable class
Type 2

IEC61000-4-7

1 Grouping

v

- Applicable

Type 2
Ed. 2.1 standards

Ed. 2.1

Display Setup

Display Setup o Scale
g Display scale

Linear Log
s-List storage [ERUNVEACY

and display a-Turns the time-domain

waveform (VT window)
display on or off

oFF [N
] [1 ] [1 ]
[ ———————
Push @ :Togzle . .
@ St —Analy5|s start point
—J. I

System Volt 2 Supply voltage

Analysis Start Point and Supply Voltage (Start Point/System Volt)

Turn the jog shuttle to set the analysis start point (Start Point) or supply voltage (System
Volt).
» Press SET (upper right on the front panel) to switch between analysis start point or supply voltage.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Start Point

sl - Analysis start point
System Volt

Els-Supply voltage
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14.4 Performing Harmonic Analysis

Applicable Class (Class Setup)
Press the Class Setup soft key to display the following menu.

Applicable class

When the Applicable Class Is C

Class Setup

Class Setup

Class Class

AB C D A B G D

L - Obtains the EUT’s power factor
You can select this when the active power exceeds
25 W (Over 25 Watt is set to True).

Over 25 watt
e-Active power exceeds 25 W (True) or not (False)

True False

IEEEEEEEEEE
Push © :Toggle

OREEHEIE- EUT’s fundamental current

Set the power factor.
You can select this when the active power exceeds
25 W (Over 25 Watt is set to True).

When the Applicable Class Is D

Class Setup

A =
0.800

Class

A B C D

[l 1
| e |
Push % :100.0

Fower s-EUT’s active power

Note

While A (the power factor) is being obtained, Get A changes to Abort. It may take time to obtain A if the

record length is long. To stop obtaining A, press the Abort soft key.

Setting the EUT’s Fundamental Current and Power Factor (Fund

Current/A)

Turn the jog shuttle to set the EUT’s fundamental current (Fund Current) or power factor

(M).

* Press SET (upper right on the front panel) to switch between the EUT’s fundamental current

and power factor.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@Fund Current
e - EUT’s fundamental current

gls-Set the power factor.

14-12
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14.4 Performing Harmonic Analysis

EUT’s Active Power (Power)

Turn the jog shuttle to set the EUT’s active power (Power).

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push % :100.0

Sl EUT’s active power

Displaying the VT Waveforms (VT Display)

Press the Display Setup soft key and then the VT Display soft key to show or hide time-
domain waveforms.

Time-Domain Waveform (VT Window) Display

* When the VT window is shown * When the VT window is hidden
Analysis start point

i " 1000
] T00us/dv
Tty

[

2.51

|
!
VT window

H HHHHH{HHHHHHHHI-\Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂﬂrﬂn

HH HHHHHHHHHHHHHHHH nnnnnnnnnn Ganaan
550,48

) | Y

|
Harmonics display window

IM DLM5058-02EN

14-13



14.4 Performing Harmonic Analysis

List Storage and Display (List)
Press the List soft key to display the following menu.

When the Applicable Class Is A, B, or D

Harmonics
Order. Measure(A) Limit(A) Info

0.897 - .
0.000 1.080 THD 46. 9%
0.299 2.300 RMS 0.991A
0.000 0.430
0.179 1.140

5 0.000 0.300
0.128 0.770
0.000 0.230

9 0.09 0.400

10 0.000 0.184

11 0.082 0.330

12 0.000 0.153

| aoin

- P section 17.2
SD-0

4 File Name

- P section 17.2

SY

ECEE - Saves the list
Harmonics Total harmonic Rms

distortion value

When the Applicable Class Is C

Harmonics List Size

Limit(A) Measure(%) Limit(%) Info N H
56 ) . M List size and
0.000 0.011 3 THD 12.2% Half(Upper) displ iti
0.064 11.225 . RMS 0.573A Isplay position
0.001 0.117
0.023 : 4,005
5 0,001 0.123
0.011 . 1.988

0.001 0.164
9 0.006 1.139
0.001 0.170
0.005 0.860
0.001 0.102

P o coc
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14.5 Measuring the Joule Integral

This section explains the following settings for measuring the Joule integral:

» Probe » Turning Joule integral waveform display on or off
* Measurement content  Auto scaling
Turning Joule integral on or off, measurement + Center point and sensitivity

source window, measurement range

» “Measuring Inrush Current by Computing the Joule Integral (12t)” in the Features Guide

ANALYSIS Power Analysis Menu

7. Press ANALYSIS to display the ANALYSIS menu.
You can also tap MENU (@) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Power Analysis soft key, the Type soft key, and then the I2T soft key to display the
following menu.

Power Analysis

Type

Bzt
ER e
R - Probe P section 14.2
1:4 18:0Y
]

Mossur
eI - Measurement content

a-Set the type to I°T.

e-Turns the Joule integral waveform display on or off

LGRS - Executes auto ranging

Automatically set the vertical display range of the Joule
integral waveform.

Push @ :Toggle

HSICHE - Center point
@ o me P

Sensitivity _I H s
RHREE - Sensitivity

Note
If the Joule integral waveform display is turned on, the operator (Operation) of the computation/reference
waveform (MATH/REF menu) is fixed to I°T, and other operators cannot be used.
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14.5 Measuring the Joule Integral

Measurement Setup (Measure Setup)
Press the Measure Setup soft key to display the following menu.

Measure Setup

Item

E_Turns Joule Integral on (I2T) or off (OFF)
OFF A 12t

Measurement source window
Time Range

Main
Set the measurement source window to the main window.

Time Range

Main

Zoom1

Push @ :Toggle Set the measurement source window to the Zoom1 window.

@ INCIESEE - Measurement

-5 00div - -
. — time period T

Set the measurement source window to the Zoom2 window.

5.00div

Measurement Time Period (T Range1/T Range2)
Turn the jog shuttle to set the measurement start point (T Range1) or measurement end
point (T Range2).

» Press SET (upper right on the front panel) to switch between measurement start point or

measurement end point.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ T Rangel
SR - Measurement start point

T Range2
RS- Measurement end point

Center Position and Sensitivity (Center/Sensitivity)

Turn the jog shuttle to set the center position (Center) or sensitivity (Sensitivity).
» Press SET (upper right on the front panel) to switch between center position and sensitivity.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Center .
BLEL - Center point
Sensitivity

(HUEE - Sensitivity
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14.6 Measuring Power

This section explains the following settings for measuring Joule power:

» Turning power measurement on and off

* Probe

* Measurement content
Measurement items, reference levels for auto measurement, measurement location indicator, cycle mode,
calculation that uses automated measurement values, statistical processing, measurement source window,
measurement range

> “Power Measurement (Power Measurement)” in the Features Guide

ANALYSIS Power Measurement Menu

7. Press ANALYSIS to display the ANALYSIS menu.

You can also tap MENU (E,]) in the upper left of the screen and select the ANALYSIS menu from
ANALYSIS on the top menu that is displayed.

2. Press the Power Measurement soft key to display the following menu.

Power measurement channel

Power Meas. Power Meas.
Power

Measurement

v

5-Voltage input channel is CH1 and current input

1 channel is CH2.

Mode

- Turns power

LUl measurement on or off
4 Probe Setup
CHI:U CHed

s-Voltage input channel is CH3 and current input
channel is CH4.

5-Probe 5 Voltage input channel is CH5 and current input
p (B Ry channel is CHe6.
e Veasurement y- Voltage input channel is CH7 and current input
content channel is CH8.

Note
» The available power measurement channel settings vary depending on the model.
* The available settings on 8ch models are as follows:
Power Measurement 1 to Power Measurement 4
* The available settings on 4ch models are as follows:
Power Measurement 1 and Power Measurement 2
» For input channels that are assigned to power measurement and whose mode is set to ON, the following
standard waveform parameters cannot be set. Because the measurement items of power measurement
are the same as the following standard waveform parameters, the power measurement values are used
in place of waveform parameters.
Max, Min, P-P, Rms, Mean, Sdev, Avg Freq
» The power measurement cycle mode (Cycle Mode) and the cycle mode (Cycle Mode) measurement
item (Item Setup) on the MEASURE key menu are also changed in sync.
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14.6 Measuring Power

Probe (Probe Setup)
Press the Probe Setup soft key to display the following menu.

Probe attenuation and

Probe Setup voltage-to-current conversion ratio
Probe CH1/CH2 Probe CH1/CH?
@ 1:1 Desk h ch I @ 1:1
181y eskew each channe 11y
Deskew CH1/CH2 Deskew CH1/CH2 Deskew CH1/CH2
0.00ns a | @ 0.00ns ! 0.00ns
0.00ns 0.00ns

Ref Trace Ref Trace Ref Trace

2 Reference

waveform G 02

CH1 CH2 CH1 CH2

ENGIESIETE- F xecutes auto Auto Deskew futo Deskew

deskewing

Push @ :Toggle . Push @ :Toggle
(@ Desken Cil y- Correction value of @ "robe i

O channel 1 - Attenuation
Deskew CHZ . Probe CH2:l . .
Y- Correction value of - Conversion ratio

channel 2

Push @ :Toggle

@Probe CHI:U
11

Probe CH2:
141V

Probe Attenuation Ratio and Voltage-to-Current Conversion Ratio
(Probe CH1/CH2, CH3/CH4, CH5/CH6, CH7/CHS8)

7. Press the Probe CH1/CH2, Probe CH3/CH4, Probe CH5/CH6, or Probe CH7/CH8
soft key.

2. Turn the jog shuttle to set the attenuation ratio (Probe CH1:U, CH3:U, CH5:U,
CHT7:U) or conversion ratio (Probe CH2:1, CH4:1l, CH6:l, CH8:l).
» Press SET (upper right on the front panel) to switch between attenuation ratio and conversion
ratio.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu

g?’?cge;-r(?l-ﬁ%be The cha_nnel numper display varies _
By~ Attenuation ratio depending on the input channel selection.

Probe CHz:l
iL3ks- Conversion ratio

Deskewing Channels (Deskew CH1/CH2, CH3/CH4, CH5/CH6, CH7/

CHS8)
7. Press the Deskew CH1/CH2, Deskew CH3/CH4, Deskew CH5/CH®6, or Deskew
CH7/CHS8 soft key.

2. Turn the jog shuttle to set the channel 1/channel 2, channel 3/channel 4, channel 5/
channel 6, or channel 7/channel 8 correction value (Deskew CH1/CH2, CH3/CH4,
CH5/CH6, CH7/CHS8).

* Press SET (upper right on the front panel) to switch between the correction value of channel 1
or channel 2.

* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Deskew CH1

0ty - Correction value of channel 1
Deskew CH?

(HUES- Correction value of channel 2

The channel number display varies depending on the input channel selection.
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14.6 Measuring Power

Measurement Setup (Measure Setup)
7.  Press the Mode soft key to turn power measurement on.

2. Press the Measure Setup soft key to display the following menu.

Measure Setup

T - Measurement item

LEREEEEE - Automated measurement Cycle mode
reference level This is fixed to OFF when the statistics of
ezt automatically measured values is set to Cycle.

- y- Turns the measurement Wh I de is N Cvel
location display on or off en cycle mode is N Cycle
‘Gycle Mode Cycle Mode

Cycle Mode

Mode Mode

OFF

OFF N Cycle

Cycle Trace

b
- Calculation that uses automated
measurement values

Calc Setup
- Source waveform used
to determine the cycle

PR _ CHI
EELELEIE - Processes statistics on

OFF automatically measured values
» section 9.2

a-Measurement source window

Time Range

Main

Push @ :Toggle

ORI - Measurement time period
-5.00div

T Range?

5.00div

Measurement Items (ltem Setup)
Press the Item Setup soft key to display the following menu.

Clear the check boxes of all the measurement items.
Select the measurement items that you want to use.

Measure [tem
All OFF

T_FFUﬂ)k O MU-pk DEEU;)—p

i i .
LI LRt -Measurement items of voltage

O e, input channels CH1, CH3,
O=1s mp=l O%te . 2} CHS5, and CH7

Ok M e w o iR Select the items to measure.

Unit

07 fre O e

[ O HWllmn O 5% Irmn
an ~Measurement items of current

hvg
o U Freq

input channels CH2, CH4,
Ok mi e CH6, and CH8
i Select the items to measure.
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14.6 Measuring Power

Reference Level for Automated Measurement (Ref Levels)

Press the Ref Levels soft key. Depending on the power measurement that is selected
(Power Measurement1 to Power Measurement4), the following screen appears.

Example of Power Measurement 1 (CH1, CH2)

Automatically take into account
the effects of ringing and spikes

Proximal High Low

10% =g Max-Min e—Use the maximum and minimum

. values in the measurement range
Histogram

—I-Make the maximum frequent

Mesial High/Low level values the maximum and
Distal value Vvalue Proximal value minimum values
Reference level
setting unit

Calculations That Use Automated Measurement Values (Calc Setup)
Press the Calc Setup soft key to display the following menu.

Select the expressions to use. Expression

Name (up to 8 characters) Unit (up to 4 characters)

Expression
Max(C1)

[Ccale 2 Min(C2)

[cale 3 High(M1)

[Ccalc 4 Low(M2)

Define an expression by Add the results of

combining computation automated measurement
source waveforms and of waveform parameters
operators. to the expression.

*-Inserts a )
Max(C1Ol

Moves the cursor

Measure

Ch Mi SIN COS  TaN

C6 M2 6 ASIN  ACOS  ATAN
PEECEEE Deletes the character

7 M3 EXP LN LOG wgn
at the cursor position

8 M4 B Exp

- Deletes the previous

A 2 Enter character

- Deletes all characters

[ Enters the expression
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14.6 Measuring Power

Measurement Location Indicator (Indicator)

1.

2

Note

Press the Indicator soft key.
A portion of the items selected in “Measurement Source Waveform and Measurement Items (Item
Setup)” is listed in the setup menu.

Use the jog shuttle or the SET key to select the item whose measurement location you
want to indicate.

Press SET to confirm your selection.
The measurement location of the item you specify is indicated by a cursor.

Measurement Items (Measure Item) Setup menu

Measure ltem The selected

measurement
_ - items appear

] e sV in the setup

v "‘T:Urmn menu.

All OFF

i Aveg
¥V Freq

s 0=

O "|£WP (mE

A o+ O i”ﬂ Wp-

U e

01 ek afifw-»

O 2 imn O L Irmn

i
Oy e,

O "dq O w‘ﬂtcﬁ O i“j“‘ a-

3]
500 ¢

3 |E]
T00 Y (5.0 v

e [T [
50.0mv [ 5,55 &

2020703718 09:21:04 2620 Stopped
- o CHI Histor:

[E3)
500 ¢

[a)
500 ¢

[E3]
ERCR

yNormal
625MS/s

| 20us/div|

125kPts

Displays the measurement location
7(e.g., -Umn) with the cursor

g
S

W

Urpk(G1)  101mY U-pk(C1)  58mY Upp(C1)  43m¥
Ums{C1) 86.6785mY Udc{C1) : 86.1470my Uac(C1)  9.58467mY
UGy e Urmi(G1) © s AvaFreq(Cl) "o
*****

If you turn the power measurement on, automated measurement of waveform parameters is
enabled. The measured values from the measurement items set on the MEASURE menu and the
power measurement items are displayed on the screen.

A maximum of 30 measurement items can be displayed. If the measured power values are not
displayed, reduce the number of MEASURE menu measurement items. B section 9.1

If you turn power measurement on, the cycle mode (Cycle Mode) on the MEASURE key menu’s
Item Setup screen (page 9-2) is changed according to the power measurement cycle mode (Cycle
Mode), and you will not be able to change it from the MEASURE key menu.

If you change the statistical processing type (Statistics), the statistical processing type (Statistics)
on the MEASURE key menu also changes in sync.
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Chapter 15 Displaying and Searching History Waveforms

15.1 Displaying Waveform History Waveforms

This section explains the following settings for displaying history waveforms, which are waveforms that
were previously saved to acquisition memory:

» Display mode » Showing a list of timestamps
» Turning averaging on or off * Replay
 Highlighting of the selected record number » Gradation mode

 Display range (start and end record numbers)

> “Displaying and Searching History Waveforms” in the Features Guide

HISTORY Menu

Press HISTORY to display the following menu.

You can also tap MENU (@) in the upper left of the screen and select the HISTORY menu from ACQ/DISP
on the top menu that is displayed.

Display mode
A single waveform
Displays only the waveform selected by Select No. (highlighted waveform)

All waveforms
Accumulates all waveforms in the range specified by Start/End No.
OFF. ON Waveforms other than those specified by Select No. (highlighted waveform)

Select No. are displayed with an intermediate color.
Accumulate

® |l Accumulation

Start/End No. Accumulates all waveforms in the range specified by Start/End No.
Expresses data occurrence frequency with intensity (Intensity) or color
(Color).

Average

0

-99999

B
List

Search

Replay

Push #% :No Data

Select No.

No Data

Note

 If you restart waveform acquisition by using the RUN/STOP key, all history waveforms that had been
stored up to that point are cleared. However, if the trigger mode is set to Single (using the SINGLE key),
the waveform that had been stored using the SINGLE key remains as a history waveform unless you
change the waveform acquisition conditions.

+ If you change the waveform acquisition conditions, all history waveforms that had been stored in the
memory are cleared.

+ If you change user-defined computation settings while using the history feature, recomputation is not
performed on the history waveforms. To recompute, execute Math on History.
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15.1 Displaying History Waveforms

Single Waveform Mode (One), All Waveform Mode (All)
7.  Press the Mode soft key.

2. Press the One or All soft key to display the following menu.

5 Set the display mode to One or All.

Highlighted display
Appears when
averaging is set to off

Average .
e Turns the averaging on or off

OFF ON

Select No. Select No.
» =
@ No Data . v @ No Data
Display range
Start/End No. Appears when Start/End No.
,ggggg averaging is set to off ,99998

] i}
List

T8 Displays a list
of timestamps

EEC I > section 15.2 Search

Search Replay

L Appears when
averaging is set to off
Replay Push #% :No Data

Select No.

Push # :No Data
Select No.

m Selected number

No Dx "
o Data e B ciart

0l number

number

Highlighting (Select No.)

7. Press the Select No. soft key.

2. Turn the jog shuttle to set the record number (selection number) to highlight.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push #% :No Data

Select No.
m Selected number (Select No.)
No Data

Display Range (Start/End No.)
7.  Press the Start/End No. soft key.

2. Turn the jog shuttle to set the start or end number.
» Press SET (upper right on the front panel) to switch between the display range start point

(Start No.) and the display range end point (End No.).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the

numeric keypad that appears on the screen.

Jog shuttle setting menu

Push @ -Toggle
@ Start No. —Start number (Start NO)

BV End number (End No.)
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15.1 Displaying History Waveforms

Accumulation Mode (Accumulate)
7.  Press the Mode soft key.

2. Press the Accumulate soft key to display the following menu.

a- Set the display mode to Accumulate.

Accumulate Gradation mode
Grade

Grade

LCETE - Expresses the data occurrence
frequency with intensity

Intensity

- Expresses the data occurrence
frequency with color

Push © :Toggle .
@ St No. —D|splay range
)

End No.

-99999

Display Range (Start/End No.)
7. Press the Start/End No. soft key.

2. Turn the jog shuttle to set the start or end number.
» Press SET (upper right on the front panel) to switch between the display range start point
(Start No.) and the display range end point (End No.).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Start No. —Start number (Start NO)

BV End number (End No.)
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15.1 Displaying History Waveforms

History List

List of Timestamps (List)

Press the List soft key to display the following screen.

Record number

Trigger time
The difference between the triggered time of the

Triggered Time

Note

S mS Uus Nns ps

01:12:48 320

743 200
420 000

5 093 600

770 000
445 200
119 200

> 190 000

01:12:47 759
01:12:47 697
01:12:47 635
01:12:47 572
01:12:47 510
01:12:47 448
01:12:47 385

AT 323

AT 261
01:12:47 198
01:12:47 136
01:12:47 074

166 400
143 600
821 200
497 200
172 000
845 600
520 800
198 000
873 200
548 400
221 600
898 800
573 600
247 600
921 200
591 200
265 200
941 600
616 800

Delta

S ms Uus ns ps

0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062
0 062

323 200
326 400
323 600
324 800
326 000
329 200
323 600
322 800
322 400
324 000
325 200
326 400
324 800
322 800
324 800
324 800
326 800
322 800
325 200
326 000
326 400
330 000
326 000
323 600
324 800
324 400

[x]

List of timestamps

current data and the data before it

List
Ir Jump to the record number whose data contains

S the triggers with the least time between them

ir Jump to the record number whose data contains
the triggers with the most time between them

Delta Max

UEE AL - Jump to the oldest record number

SEELCEEE - Jump to the latest record number

Notes about Configuring the History Feature
When the acquisition mode is set to Average and the sampling mode is set to Repetitive, you

cannot use the history feature.

When the display is in roll-mode, you cannot use the history feature.
If you stop waveform acquisition, the instrument only displays waveforms that have been acquired

completely.

Notes about Recalling Data Using the History Feature

Waveform acquisition stops when you display the History menu. You cannot display history
waveforms while waveform acquisition is in progress.

You can start waveform acquisition when the History menu is displayed. However, you cannot
change the history feature settings while waveform acquisition is in progress.

The settings are restricted so that the following relationship is retained: Last record (End) < Select
No. < First record (Start).
When you load waveform data from the specified storage device, history waveforms up to that
point are cleared. The loaded waveform data is placed in record number zero. If you load a file
containing multiple waveforms, the latest waveform is placed in zero, and earlier waveforms are
placed in order to record numbers -1, -2, and so on.

Computation and automated measurement of waveform parameters are performed on the
waveform of the record number specified by Select No. You can analyze old data as long as you
do not overwrite the acquisition memory contents by restarting waveform acquisition. If Average is
set to ON, analysis is performed on the averaged waveform.

History waveforms are cleared when you turn the power off.

15-4
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15.1 Displaying History Waveforms

Replay (Replay)
Press the Replay soft key to display the following menu.

Record number
Replay speed (seven speed settings)

- Decreases the speed by one level

- Increases the speed by one level

Record Ho.

LU - Display the oldest history waveform

- Replay waveforms toward older waveforms

- Replay waveforms toward newer waveforms
LEICEE - Display the latest history waveform

Push @ :Toggle

©) Select No. 1 Record number to start replaying

Speed g Replay Speed
x1/10

Note
If you change the vertical scale, vertical position, time axis setting, trigger position, or other relevant
settings and then display the preview, you cannot search for or replay history waveforms.

Record Number to Start Replaying (Select No./Speed), Replay Speed
(Speed)
Turn the jog shuttle to set the record number to start replaying (Select No.) or the replay
speed (Speed).
* Press SET (upper right on the front panel) to switch between the record number to start
replaying (Select No.) and the replay speed (Speed).
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the pop-
up menu that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

ORI Record number to start replaying (Select No.)

Speed

3 Replay speed (Speed)
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15.2 Searching History Waveforms

This section explains the following settings for searching history waveforms:

» Search condition « Search conditions (1 to 4)
» Waveform to search Search range mode

» Search source window » Executing searches

« Search range (rectangular zone)  Finishing searches

» “Searching History Waveforms (Search)” in the Features Guide

HISTORY Menu

7. Press HISTORY to display the HISTORY menu.

You can also tap MENU (@) in the upper left of the screen and select the HISTORY menu from ACQ/
DISP on the top menu that is displayed.

2. Press the Mode soft key and then the One or All soft key to display the following menu.

Search logic

Search Mode Slmple mode
s-Set the display Mode Sinple J Searches for history waveforms that
mode to One or Simple enters a single rectangular zone
Average All. Trace J’AND mode

Searches for history waveforms that
meet all conditions

y-OR mode

Searches for history waveforms that
meet any of the conditions

OFF ON
Select No.

CH1
Range

@ MNo Data Main
Start/End No. Upper/Lower

0.50div
0. 50div

Left/Right

-3 .50div
-2 .50div

0
-99999

i}

List

Search Exec

v

Replay

Push #% :No Data
Select No.

Push @ :Toggle
@ Upper
0.50div

@ Lower
—0.50div

No Data

15-6 IM DLM5058-02EN



15.2 Searching History Waveforms

Search Logic (Mode)
In Simple Mode

7. Press the Mode soft key and then the Simple soft key to display the following menu.

Search

L - Set the history waveform

Simple search mode to Simple.

Trace
-Waveform to search .
CHI Search source window

Range

Main > - Searches within the

Upper/Lower Main window

@  0.50div
i =0.50civ

Rectangular zone range
(vertical direction) VIV - Searches within the

Left/Right Rectangular zone range Upper/Lower Zoom1 window
p i (h°"Z°“t3| direction) — e IO/ Searches within the
L, s Left/Right Zoom2 window
Exec @ -3.50diy -

—g.ggc}iv Cannot be set when the search
-2.50div

-2 .50div

source waveform is XY1 or XY4
Exec Exec

Push @ :Toggle
@ Upper
0.50div

@ Lower
-0.50div

Push @ :Togzle Push @ :Toggle

Left N ‘
@ R-;ifoc"" Left boundary @ Upr?er M. Up boundary

2-Right boundary RO Down boundary

— Executes the search

— Finishes the search

Note
The available search source waveform settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, XY1 to XY4
* The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, XY1, XY2

Rectangular Zone Range (Upper/Lower)
7. Press the Upper/Lower soft key.

2. Turn the jog shuttle to set the upper boundary (Upper) or lower boundary (Lower).
* Press SET (upper right on the front panel) to switch between upper and lower boundaries.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push ﬁ :Toggle
O™ Upper boundary (Upper)

Lower I
P Lower boundary (Lower)
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15.2 Searching History Waveforms

Rectangular Zone Range (Left/Right)
7. Press the Left/Right soft key.

2. Turn the jog shuttle to set the left boundary (Left) or right boundary (Right).
» Press SET (upper right on the front panel) to switch between left and right boundaries.
* You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push CI)_ :'l[ogg]e
O | ot boundary (Left)

LA Right boundary (Right)

-2 .50div

In AND or OR Mode

Press the Mode soft key, the AND soft key, and then the OR soft key to display the
following menu.

Search range

Condlition]

a-Set the history waveform Mode

search mode to AND or OR. OFF

E-Remove from search
conditions

&~ Search condition number WS- Rectangular zone

y Search conditions svetk- \Waveform zone

eI - Polygonal zone

EELCICE - Search range using
waveform parameter

EC F xecutes the search

(I Finishes the search

15-8
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15.2 Searching History Waveforms

Rectangular Zone (RectZone)
Set the search range (rectangular zone).

7. Press any of the search condition 1 to 8 (1 to 4 on 4ch models) soft keys and then
the Mode soft key.

2. Press the RectZone soft key to display the following menu.

Mode

Condition] JSet the search range type to RectZone.

~ RectZone

Trace
E-Waveform to search

CH1

Condition
e-Search reference
N ouT

LCE M Search source window
Main Set this when the search source waveform is CH1 to CH8 or
ey Math1 to Math8. P Rectangular zone range

v

@ 1.50div CERE- A (vertical direction)
-1.50div -1.50div
Left/Right Iy =ual Rectangular zone range Left/Right
~1.00div RSN (horizontal direction) -1.00div
1.00div 1.00div 1.00div

Push © :Togzgle Push @ :Toggle Push @ :Toggle

Upper pper
@ i |1E?l50div @ LE)1](T()(ldiv Left bou ndary @ ¥ 'ﬁISOdiv u P bou ndary

L 3 Right H L g i
ey CAM Right boundary Se - Down boundary
Note
The available source waveforms are as follows:
* No.1toNo.4

CH1 to CH4, Math1 to Math4
* No.5 to 8 (8ch models only)

CH5 to CH8, Math5 to Math8
Search source window

To make Zoom1 or Zoom2 a search source, turn on the Zoom1 or Zoom2 display from the ZOOM
menu. For details, see section 10.1.

Rectangular Zone Range (Upper/Lower)
See the description of Rectangular Zone Range (Upper/Lower) of Simple mode.

Rectangular Zone Range (Left/Right)
See the description of Rectangular Zone Range (Left/Right) of Simple mode.

IM DLM5058-02EN
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15.2 Searching History Waveforms

Waveform Zone (WaveZone)
Set the search range (waveform zone).

7. Press any of the search condition 1 to 8 (1 to 4 on 4ch models) soft keys and then
the Mode soft key.
2. Press the WaveZone soft key to display the following menu.

Edit the entire waveform zone.
Edit 1

Condlition1

Set the search
J Edit

range type to
WaveZone.

Whole Part

Upper/Lower

0.00div
0.00div

Left/Right

0.00div
0.00div
| Hew |

= Waveform to
search

[T Search reference

Source window

Set this when the
source waveform is
CH1 to CH8 or Math1
to Math8.

231 —[Waveform zone
Select the waveform
zone to use for
searching and the
waveform zone to edit.

IN ouT

Range Trace

Main CH1

Zone No.

Store

Quit

>
»

Push © :Toggle Push © :Toggle

& _Search period

= Select the edit range (Whole).

Horizontal range

Left/Right
@ 0.00div
0.00div
| Hew |

v

i_Base waveform
for creating a
zone

#_Start editing the
waveform zone.

Trace
CH1

#_Confirm the
waveform zone
edit.

£ _Finish editing
the waveform
zone.

Push © - Togzle =11
Left

Vertical range

Upper/Lower

0.00div
0.00div

Left/Right

0.00div
0.00div
| Hew |

Trace
CH1

Push © :Toggle M1}
Upper P

T Rangel Upper ..

@ : R—5.Ogdiv (left boundary) @ ) 0.00clv @ | ?.OOdiv ;‘_’g:t ) 0.00ckv ::l)m't
ange: - ower ight 2RI L ae—-Dbown

Ay Search period 0.00ciy 0.00cis JON dgge XA |init

(right boundary)

Edit the waveform zone in the specified range.

Edit 1
Edit

Whole | Part

Upper /Lower

T Rangel/2

-5.00cliv
5.00div
| Hew |

Trace

CH1

Note

= Edit range
Select the Part.

Specified range
T Rangel/2

5. 00div
5.00div
| Hew |

Trace

CH1

Push @ :Toggle Push @ :Toggle Left
@ Upper @ T Rangel e @ Upper . .
ST edge limit

Lower T Range? 8 Right K Down
edge limit

Vertical range

Upper/Lower

T Rangel/2

-5.00div
5.00div
| Hew |

Trace
CH1

Push ©:Togzle S V] ]

The available source waveforms are as follows:

* No.1toNo.4
CH1 to CH4, Math1 to Math4
* No.5 to 8 (8ch models only)
CH5 to CH8, Math5 to Math8

15-10
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15.2 Searching History Waveforms

Editing Waveform Zones (Edit 1 to Edit 8 (Edit1 to Edit4 on 4ch models))

1.

Press the Zone No soft key, and select the number of the waveform zone that you

want to edit.

The appearance of the waveform zone edit soft keys (Edit 1 to Edit 8) changes depending on

the selected waveform zone number.

Press one of the soft keys from Edit 1 to Edit 8 (Edit1 to Edit4 on 4ch models),
whichever is shown on the menu. An edit menu for the waveform zone that you
selected will be displayed.

¢ Selecting the Base Waveform

3.

4.

To edit without changing the base waveform, proceed to step 5.

Press the Trace (New) soft key, and from the displayed menu, select the base
waveform.

Press the Exec (New) soft key. A waveform zone is created from the base waveform.

» Editing the Entire Waveform Zone

Press the Edit soft key to select Whole.

Press the Upper/Lower soft key or the Left/Right soft key to select the zone
boundaries to edit.

Turn the jog shuttle to edit the waveform zone.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ Left
sellla | eft boundary
Right

- Right boundary

Press SET (upper right on the front panel) to switch between left and right boundaries.

» Editing a Part of the Waveform Zone

N S O

© %

Press the Edit soft key to select Part.
Press the T Range1/2 soft key.

Turn the jog shuttle to set the time scale range.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the
numeric keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

@ T Rangel
ey | eft edge
T Range?

slili=- Right edge
Press SET (upper right on the front panel) to switch between left and right edges.

Press the Upper/Lower soft key to select the upper and lower zone boundaries.

Turn the jog shuttle to edit the waveform zone.
The procedure for using the jog shuttle setting menu is the same as that in step 7.

IM DLM5058-02EN
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15.2 Searching History Waveforms

¢ Confirming the Waveform Zone
Press the Store soft key to confirm the waveform zone that you edited and store it in the
internal memory.

* Finishing Waveform Zone Editing
Press the Quit soft key to confirm the waveform zone that you edited and store it in the
internal memory.

The screen returns from the editing screen to the previous menu. If you do not confirm the edited
waveform zone by pressing the Store soft key, the changes that you made are lost.

Note
+ If you change the base waveform (Trace (New)) for creating a zone, the waveform zone that
you edited up to that point will be lost.
» If you want to switch from the edit menu to a different menu, you need to finish editing first.
Press the Quit soft key to finish editing.

Search Period (T Range)
Turn the jog shuttle to set the search period.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

T Rangel

OB _soarch period (left boundary)
T Range?

ﬂgg.'gt)di = Search period (right boundary)

Press SET (upper right on the front panel) to switch between left and right search period
boundaries.

15-12
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15.2 Searching History Waveforms

Polygonal Zone (PolygonZone)
Set the search range (polygonal zone).

7. Press any of the search condition 1 to 8 (1 to 4 on 4ch models) soft keys and then
the Mode soft key.

2. Press the PolygonZone soft key to display the following menu.

Mode

Condition] JSet the search range type to PolygonZone.

@PolygonZone

Trace
E-Waveform to search

CH1

Condition
e-Search reference
N ouT
LCE M Search source window
Main Set this when the search source waveform is CH1 to CH8 or Math1 to Math8.

B Sclcct the polygonal zone.

AN L oad a polygonal shape in advance into the specified zone number
(Zone No.1 to Zone No.8) using the file load feature (see section 17.7).
Create polygonal shapes on your PC using the dedicated software
(Mask Editor Software).

G HEEE - Moves the polygonal zone
@ g (vertical position)
LCLCIE Moves the polygonal zone

0.00div (horizontal position)

* Load a polygonal zone in advance.

Note

The available source waveforms are as follows:
* No.1toNo.4

CH1 to CH4, Math1 to Math4
* No.5 to 8 (8ch models only)

CH5 to CH8, Math5 to Math8

Search source window

To make Zoom1 or Zoom2 a search source, turn on the Zoom1 or Zoom2 display from the ZOOM

menu. For details, see section 10.1.

Moving the Polygonal Zone (V-Position, H-Position)
Turn the jog shuttle to move the polygonal zone.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric

keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle

Y-Position
ORI Moves the polygonal zone (vertical position)
H-Position

LRLTs- Moves the polygonal zone (horizontal position)

Press SET (upper right on the front panel) to switch between moving the polygonal zone
horizontally or vertically.

IM DLM5058-02EN
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15.2 Searching History Waveforms

Setting a Search Range Using Parameters (Parameter)
Set the search range (parameter).

1.

2

Press any of the search condition 1 to 8 (1 to 4 on 4ch models) soft keys and then
the Mode soft key.

Press the Parameter soft key to display the following menu.

When CH1 to CH8 or Math1 to Math8 Is the Search Source Waveform

Push @ :Toggle

@

Note

Mode

Conditiont JSet the search range type to Parameter.

LU -\Vaveform to search
J(Set to the CH1, CH8, Math1, and Math8.)

Trace

CH1
Condition Waveform parameters to use for searching

E— Search Item Setup
reference [i® T e OFf Mo

N ouT

O tm: Amplitude

F= N T o Pulse Edze
O Trover O L -over O gomt O ot

o Ofjffve ObA integtv+  OlyhyiteaTv

O Frea Oft-reiod  Oyfiife, OffME,  OWfsust

O | rse O Fan O~ #Hidth O ff-~Hidth O ™, duty

O r Delay Set

ISk - Search range

Lozﬁ’m’" (upper limit) Enters the selected waveform

Xy Search range parameters
(lower limit)

Waveform Parameters

You can select the measurement items to use in searching from all of the items used for
automated measurement of waveform parameters. For information on setting automated
measurement of waveform parameters, see section 9.1.

Waveform to search
The available search source waveform settings vary depending on the model.
» The available settings on 8ch models are as follows:
CH1 to CH8, Math1 to Math8, XY1 to XY4, Logic, FFT1 to FFT4
« The available settings on 4ch models are as follows:
CH1 to CH4, Math1 to Math4, XY1, XY2, Logic, FFT1 to FFT2

15-14
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15.2 Searching History Waveforms

When Logic Is the Search Source Waveform

Conditiont JSet the search range type to Parameter.

Waveform to search
Set to Logic.

Waveform parameters to use for searching
Item Setup [x]

Source Bit = 'H'M IFE OG# it O \.“ﬂ‘\,“‘”‘ Al\il;geq O &y puty OMP&S&
O%Delay
A0 .
bit
Select the
logic bit.

Push @ :Toggle l_Search range

Upper .
@ Lozﬁ’m’" (upper limit) Enters the selected waveform

[y Search range parameters
(lower limit)

Note

Waveform Parameters
You can select the measurement item to use in searching from the items used for time axis
measurement of waveform parameters shown below.
Freq, Period, Avg Freq, Duty, Pulse Count, Delay
For information on setting automated measurement of waveform parameters, see section 9.1.

Source bit

The following source bit display applies to models with the /L32 option.
CO0 to C7 (LOGIC port C), DO to D7 (LOGIC port D)
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15.2 Searching History Waveforms

When XY1 to XY4 Is the Search Source Waveform

Conditiont JSet the search range type to Parameter.
Mode

Parameter

Trace
, y—Waveform to search

A Set to a value from XY1 to XY4 (XY1 or XY2 on 4CH models).
Gondition

y—Search reference
N ouT

Push ﬁ ‘Toggle
pper ..
(O - Search range (upper limit)

Lower i L.
Wy Search range (lower limit)

Note
The measurement item to use in searching is the waveform area of XY1 to XY4 (XY1 and XY2
on 4ch models). For information on setting how the XY waveform is displayed and how its area
is determined, see chapter 5 of this manual and appendix 1 of the Features Guide, IM DLM5058-
01EN.

When FFT1 to FFT4 Is the Search Source Waveform

Condition] JSet the search range type to Parameter.

Waveform to search
[ Set to a value from FFT1 to FFT4 (FTT1 or FFT2 on 4CH models).
FFT1

Gondlition

- Search reference
N ouT

Measurement items to use for searching

Item Setup

® Freq Ov

Set

T

Enters the selected waveform parameters

Push @ :Toggle

©) Upgf’::'moo range (upper limit)

ELSE - Search range (lower limit)

0.00000

Note
* You can select the measurement item to use in searching from the peak cursor measurement
items (Freq, V) for FFT. For details on peak cursor measurements, see section 7.2.
» The search source waveforms on 4ch models are FFT1 and FFT2.
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15.2 Searching History Waveforms

Search Range (Upper/Lower)

Turn the jog shuttle to set the search range.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push @ :Toggle
@ Upper
(WITlE-Search range (upper limit)

Lower
LIS Search range (lower limit)

Press SET (upper right on the front panel) to switch between upper and lower search range limits.
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Chapter 16 Printing and Saving Screen Captures

16.1 Loading Roll Paper Into the Built-In Printer
(Option)

This section explains how to load roll paper into the optional built-in printer.

Printer Roll Paper

Use a YOKOGAWA roll paper. Do not use any other paper. When using the printer for the first time,
use the roll paper supplied with the instrument. When you need extra roll paper, please contact
your nearest YOKOGAWA dealer.

Part Number: BO98BAE
Specification: Heat-sensitive paper, 10 m
Minimum Quantity: 10 rolls

Roll Paper Handling

The roll paper is made of heat-sensitive paper that changes color thermochemically. Please read
the following information carefully.

Storage Precautions
The heat-sensitive paper starts changing color at about 70°C. The paper can be affected by heat,

humidity, or chemicals, whether something has been recorded on it or not. As such, please follow

the guidelines listed below.

» Store the paper in a cool, dry, and dark place.

» Use the paper as quickly as possible after you break its protective seal.

 If you attach a plastic film that contains plasticizing material such as vinyl chloride film or
cellophane tape to the paper for a long time, the recorded sections will fade due to the effect of
the plasticizing material. Use a holder made of polypropylene to store the roll paper.

» When starching the record paper, do not use starches containing organic solvents such as
alcohol or ether. Doing so will change the paper's color.

» We recommend that you make copies of the recordings if you intend to store them for a long
period of time. Because of the nature of heat-sensitive paper, the recorded sections may fade.

Handling Precautions

* Only use genuine YOKOGAWA roll paper.

+ If you touch the roll paper with sweaty hands, there is a chance that you will leave fingerprints on
the paper or smudge the recorded sections.

* If you rub the surface of the roll paper against something hard, there is a chance that the paper
will change color due to frictional heat.

« If the roll paper comes into contact with chemicals, oil, and the like, there is a chance that the
paper will change color or that the recorded sections will disappear.
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16.1 Loading Roll Paper Into the Built-In Printer (Option)

Loading the Roll Paper

CAUTION

>

» Do not touch the print head. If you do, you may burn yourself.
» Do not touch the roll paper cutter section at the end of the printer cover. Doing so may
cause injury.

French

ATTENTION

>

* Ne pas toucher la téte d'impression. Vous pourriez vous brdler.
» Ne pas toucher la section du coupe-papier a I'extrémité du cache de I'imprimante. Vous
pourriez vous blesser

16-2
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16.1 Loading Roll Paper Into the Built-In Printer (Option)

Raise the handle.

2

Press OPEN COVER to open the
printer cover.

\%

APEN COVER

Button

Printer cover

Set the roll paper
in the orientation
shown in the figure.

Roll paper cutter section

Print head

Align the ends of the roll paper
with the guides and set the roll
in place.

Close the printer cover and press
LOCK at the center of the cover
until you hear a click.

IM DLM5058-02EN
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16.2 Printing on the Built-in Printer (Option)

This section explains the following settings for printing on the built-in printer (option):

» Output destination
* Print mode
» Additional information

» “Printing on the Built-in Printer (Builtin) (Option)” in the Features Guide
PRINT Builtin Menu

7.  Press SHIFT+PRINT (MENU) to display the PRINT menu.

You can also tap MENU (FZJ) in the upper left of the screen and select the PRINT (PRINT MENU) menu
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To and then the Builtin soft key to display the following menu.

PRINT

WL - Set the print destination to Builtin.

M Builtin

Mode

Mode

Hardcopy

Hardcopy
(with Menu)

(i =i Hardcopy (with Menu)

The entire instrument screen is printed.

TSRS Hardcopy (without Menu)

The waveform area of the instrument screen is
OFF1  oN 1 printed. The menu is not printed.

Information

Whether to print the instrument settings that were used at the time the
waveform was acquired

Printing

Press PRINT. The image is output to the built-in printer according to the settings.
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16.3 Printing on a USB Printer

This section explains the following settings for printing on a USB printer:

» Output destination

Print mode

 Printer type

e Color

» “Printing on a USB Printer (USB)” in the Features Guide

PRINT USB Menu

1.

Hardcopy
(with Menu)

Press SHIFT+PRINT (MENU) to display the PRINT menu.

You can also tap MENU (E.]) in the upper left of the screen and select the PRINT (PRINT MENU) menu
from FILE/PRINT on the top menu that is displayed.

Press the Print To and then the USB soft key to display the following menu.

PRINT

WL Sct the print destination to USB

& Usk

Mode

Mode

Hardcopy

(N Hardcopy (with Menu)

The entire instrument screen is printed.

B S ES Hardcopy (without Menu)

The waveform area of the instrument screen is printed.
The menu is not printed.

Only HP inkjet printers (HP Inkjet) can be used.
Color printing (ON) or black and white printing (OFF)

Printing

Press PRINT. The image is output to the USB printer according to the settings.

Note

Do not connect an incompatible USB printer.
For USB printers that have been tested for compatibility, contact your nearest YOKOGAWA dealer.

IM DLM5058-02EN
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16.4 Printing on a Network Printer

This section explains the following settings for printing on a network printer:

Output destination
Print mode
Printer type

Color

» “Printing on a Network Printer (Network)” in the Features Guide

PRINT Network Menu

1.

Press SHIFT+PRINT (MENU) to display the PRINT menu.

You can also tap MENU (@) in the upper left of the screen and select the PRINT (PRINT MENU) menu
from FILE/PRINT on the top menu that is displayed.

Press the Print To and then the Network soft key to display the following menu.

PRINT

WL Sct the print destination to Network.

M Network

Mode

Mode

Hardcopy
(with Menu)

Format

Hardcopy

(Chip 2l Hardcopy (with Menu)
The entire instrument screen is printed.

S ES Hardcopy (without Menu)

The waveform area of the instrument screen is printed.
OEEl  ON The menu is not printed.

Format

HP InkJet

Color

HP InkJet —¥]=] Inkjet
HP inkjet printer

L HP Laser
HP laser printer

Color printing (ON) or black and white printing (OFF)

Printing

Press PRINT. The image is output to the network printer according to the settings.

Note

You must configure the network printer in advance by following the instructions in section 18.6.
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IM DLM5058-02EN



16.5 Saving Screen Captures to Files

This section explains the following settings for saving screen captures to files:

» Output destination « Background transparency (transparent or opaque)
» Save mode * Including setting information

» Data format + Save destination

» Color data * File name

» “Saving Screen Captures to Files (File)” in the Features Guide

PRINT File Menu

7. Press SHIFT+PRINT (MENU) to display the PRINT menu.
You can also tap MENU (@) in the upper left of the screen and select the PRINT (PRINT MENU) menu
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To and then the File soft key to display the following menu.

Set the print destination to File.

J Mode Hardcopy (with Menu)
The screen displayed on the instrument is saved exactly as it appears.

PRINT
Print To

Hardcopy
(with Menu)

W File Hardcopy (without Menu)

The waveform area of the instrument screen is saved. The

menu is not saved.

Wide

As in Hardcopy (without Menu) mode, the entire instrument screen
is saved, but the time axis is magnified from 2 to 10 times.

Format PNG format

The file size is approximately 50 KB when you save a black and white

screen capture and approximately 200 KB when you save a color

screen capture.

y- BMP format

The file size is approximately 100 KB when you save a black and white screen
capture and approximately 1.6 MB when you save a color screen capture.

JPEG format
The file size for black and white is approximately 300 KB.

Beito Hardcopy

i (without Menu

Hardcopy
(with Menu)

Format

PNG

1 File Name
ok pNg

File name

Save
destination

Saved in black and white

Saves using 65536 colors

sy ON(Rev.)
Saves using 65536 colors The image background will be white.

[ lEeem ON(Gray)
Saves using 32 grayscale levels

L More... (transparent or opaque background, inclusion of settings)
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16.5 Saving Screen Captures to Files

Background Transparent or Opaque (Background)

7.  Press the More soft key.

2. Press the Background soft key to display the following menu.

Background

Normal

a-Normal
Saves data without changing the background (opaque)

Transparent —Transparent
Saves data with a transparent background

Including Setting Information (Information)

1. Press the More soft key to display the following menu.
When save mode is set to Hardcopy or Normal, channels, triggers, waveform acquisition, and other

setting information can be included in waveform screen captures.

More...

Background

Normal

Information

OFF

ON

Save Destination (File List)

7. Press the File List soft key to display the following menu.

File List screen

Note

Az« B« B =

Select

New Folder

Copy

Move

Rename

Protect

Delete

- Setup_Store
2019/08/22 15:13:02
- Waveform_Store
2020/03/09 16:31:56

000 .bmp
96.1KB  2019/10/28 16:26:26

000.csv
Lo 1.91MB  2020/03/09 13:29:44

000 png
61.5KB  2020/03/09 13:32:56

001 .bmp
1.50MB 2020703710 09:10:42

001 .csv
G 1.10MB  2020/03/10 08:45:22

. 001.png
43.6KB  2020/07/21 10:11:20

002 .bmp
96.1KB  2020/03/16 10:33:06

. 002 .csv
G 1.10MB  2020/03/10 08:45:32

31 items, 0 selected

a-Whether to save the instrument settings that were used at the time
the waveform was acquired

Space : 4.676GB (5,019,594,752Bytes)

This is the same as the file feature. Set the drive and folder to save the file to. For details, see section

17.2.
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16.5 Saving Screen Captures to Files

File name (File Name)
7.  Press the File Name soft key to display the following menu.

File Name

Auto Naming .
a-Auto naming

= LLLLU Sets file names automatically. You can select numbers or times.
RGN File name

Enter the file name.

For details, see section 3.3 in IM DLM5058-03EN.

Note

This is the same as the file feature (except the comment feature). You can save files with automatically
generated names using sequence numbers or dates, or save the files with specific file names. For

details, see section 17.2.

Saving
Press PRINT to save the screen capture file to the specified folder.

16-9

IM DLM5058-02EN



16.6 Printing and Saving Screen Capture Data to
Multiple Output Destinations at the Same Time

This section explains the following settings for printing and saving screen capture data and waveform
data to multiple output destinations at the same time:

» Output destination * Printing screen captures on the USB printer
« Saving screen captures to files * Printing screen captures on the network printer
 Printing screen captures on the built-in printer » Saving Waveform Data

(option)

» “Printing and Saving Screen Captures to Multiple Destinations (Multi)”
in the Features Guide

PRINT Multi Menu

7.  Press SHIFT+PRINT (MENU) to display the PRINT menu.

You can also tap MENU (EE)) in the upper left of the screen and select the PRINT (PRINT MENU) menu
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To and then the Multi soft key to display the following menu.

PRINT
Print To

The instrument outputs screen capture data and waveform data according to the
PRINT menu or FILE menu settings. For details on those settings, see the
e following sections.

JSet the output destination to Multi.

R - Saving screen captures to files

=2l » section 16.5

LR Printing screen captures on the built-in printer (option)

(SN I » section 16.2

LR - Printing screen captures on the network printer

=W » section 16.4

LA - Printing screen captures on the USB printer

=2l » section 16.3

B Waveform y—Saving waveform data

(=M P section 17.2

Note
You cannot execute action-on-trigger or GO/NO-GO determination if Print To is set to Multi when Print is set
to ON on the ACTION menu.

» sections 2.27 to 2.28

Printing and Saving

Press PRINT. The screen capture or waveform data is output to the specified output destinations.

16-10 IM DLM5058-02EN



Chapter 17 Saving and Loading Data

17.1 Connecting USB Storage Devices to the USB
Ports

CAUTION

Access

Icon
Do not remove the USB storage device or turn off the power when the media

(internal storage or USB storage device) access icon is blinking in the center of -
the screen or when the USB storage device access indicator is blinking. Doing so
may damage the storage device or corrupt its data. 1500 prg]

French

ATTENTION

Icone d’acces

Ne retirez pas le support de stockage USB et ne mettez pas I'alimentation hors

tension lorsque l'icone d’accés au support (mémoire interne ou stockage USB) -
clignote au centre de I'écran ou que le voyant d’accés au support de stockage USB
clignote. Vous risqueriez d’endommager le support de stockage ou les données [000.prg]

qu’il contient.

You can connect/disconnect a USB cable at any time regardless of whether the instrument is on or
off (hot-plugging is supported). Connect the type A connector of the USB cable to the instrument,
and connect the other connector to the USB storage device. If you connect a USB storage device
when the power switch is on, the device becomes available for use after the instrument identifies it.

This instrument

O
2
0
5
o USB storage device
3 i = ]
Q oo
o USB cable
@@@@@@@@|
Note
» Only connect a compatible USB keyboard, mouse, printer, or storage device to the USB port for
peripherals.

» Do not connect and disconnect multiple USB devices repetitively. Provide at least a 10-second interval
between removal and connection.

» Do not connect or remove USB cables from the time when the instrument is turned on until key operation
becomes available (approximately 20 to 30 seconds).

* You can use USB storage devices that are compatible with USB Mass Storage Class version 1.1.

» The supported formats of USB storage are exFAT, FAT32, and FAT16.

» The instrument can handle up to two storage devices. If the connected medium is partitioned, the
instrument treats each partition as a separate storage device. As such, the instrument can handle up to
two partitions.
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17.1 Connecting USB Storage Devices to the USB Ports

Confirming What Connected USB Storage Device Can Be Used

7. Press FILE, and then press the Utility soft key to display the file list.
For details on the file list, see section 17.8.

2. Select E (display one level up), and then press SET.

» The next higher level is displayed. Repeat this step until the file list displays the media.

» For more information on file operations, see section 17.8.

17-2
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17.2 Saving Waveform Data

This section explains the following settings for saving waveform data):

» Save destination  History range

» File name * Window to be saved

» Data format » Data compression

* Waveform to save » Saving Waveform Data

» “Saving Waveform Data (Waveform)” in the Features Guide
File Waveform (Save) Menu

7. Press FILE to display the FILE menu.

You can also tap MENU (@) in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Waveform (Save) soft key to display the following menu.

Waveform

Mmoo
- Save destination

USB

4 File Name Data Type

ot welf g File name Binary _Binary
: Data is saved in binary format (the extension is .wdf).
Data Type N
v a-ASCII

Binary

Data is saved in ASCII format (the extension is .csv).

- ASCII with Timeinfo.
BB A || data is saved in ASCII format with time information
a-History range (the extension is .csv).

Trace

al s~ Waveform to save

History

One All

4 Range/
Compression

a-Window to be saved and data

Main compression

Save .
(APPSR, - Saving waveform data

Save Destination (File List)
Press the File List soft key to display the following screen.

File operation Displays the parent folder

menu Save destination drive or folder

USB/Waveform_Store

000 wdf
519KB  2020/03/09 13:29:28
001 . wdf
L 568KB  2020/07/21 11:31:34

002 wdf
568KB  2020,/07/21 11:31:38

Copy 003 wdf A .
g S68KB 2020/07/21 11:31:44 File list
004 . wdf
Move g S68KB  2020/07/21 11:31:46
005 wdf
S6SKB  2020/07/21 1:31:56
006 . wdf
SESKB  2020/07/21 11:31:58

New Folder

Rename

Protect 007 .wdf
568KB  2020/07/21 11:32:02

008 . wdf
Delete u 568KB  2020/07/21 11:32:04

9 items, 0 selected Space : 4.67GB (5,011,755,008Bytes)
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17.2 Saving Waveform Data

Note
» For more information on file operations, see section 17.8.
» The available settings for saving waveforms vary depending on the model.
» The available settings on 8ch models are as follows:
All, CH1 to CH8, Math1 to Math8, Logic
* The available settings on 4ch models are as follows:
All, CH1 to CH4, Math1 to Math4, Logic

File name (File Name)
Press the File Name soft key to display the following menu.

Auto naming

File Name

OFF
0 (i j The auto naming feature is disabled. The name that you specify using the
OFF File Name setting is used. If a file with the same name exists in the save
destination folder, an overwrite confirmation dialog box is displayed.

Auto Naming

Numbering

e — Numbering
The instrument automatically adds a three-digit number from 000 to 999 after
the common name specified using the File Name setting and saves files.

Date

| As shown in the following figure, the instrument uses an 8-character file name
that is produced based on the date and time using base-36 numbers (0 to 9

and A to Z). The file name specified using the File Name setting is not used.

LyIm[p[u[ ¢ [ @ |

=

Time in units of 100 ms
0 ms = 0000, 100 ms = 0001, ..., 59 m 59 s 900 ms=0RRZ
Hour0=0, ..., hour 9=9, hour 10 =A, ..., hour 23 =N
1st=1, .., 10th =A, ..., 31st=V
Jan.=1, ..., Oct. =A, Nov. =B, Dec. =C
2000 =0, ...,2010 =A, ...,,2035=Z

File Name

Comment g

- Date2
The file name is the date and time (down to ms) when the file is saved.
The file name specified using the File Name setting is not used.

20180630_121530_100 (2018/06/30 12:15:30.100)
Year ‘—_’j T\‘—I__' ms
Month Second
Day Minute
Hour

— File name
You can set the common file name that is used when the auto naming feature is
turned off or when the auto naming feature is set to Numbering.

L Comment
You can add a comment that consists of up to 128 characters when you save
a file. You do not have to enter a comment. All characters, including spaces,
can be used in comments.
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17.2 Saving Waveform Data

History Range (History)
Press the History soft key to select One or All.

History Range
Of the waveforms that are selected to be saved on the Trace menu, set which range of history
waveforms to save.

One: The single waveform that is specified with Select No. on the HISTORY menu will be saved."
All: All history waveforms within the range bounded by Start No. and End No. on the HISTORY
menu will be saved."

1 The waveform that you specify with Select No. is not necessarily highlighted.

The history range is fixed to One or All depending on the history waveform display mode (see
section 15.1) and the type of data to be saved (Data Type) on the HISTORY menu.

Display Mode (Mode) on the HISTORY Menu One All Accumulate
Type of data to be saved  Binary One or All One or All Fixed to All
(Data Type) selectable selectable
ASCII Fixed to One Fixed to One  Fixed to One
ASCII with Timelnfo. |Fixed to One Fixed to One  Fixed to One

Note
If Average on the HISTORY menu is set to ON, only a single set of averaged waveform data will be
saved regardless of the display mode specified on the HISTORY menu, the type of data to be saved,
and the history range.

Window to Be Saved and Data Compression (Range/Compression)
Press the Range/Compression soft key to display the following menu.

.- Saves the waveform data of the Main window

LU - Saves the waveform data of the Zoom1 window

LA - Saves the waveform data of the Zoom2 window

Range/Comp .

Range

Main

Compression Compression JSaves all the data without compressing or sampling the data

OFF OFF
When data compression is p-p

Range/Comp .
> Range
When data Main
FO mp r.ess ion Compression
is Decim

Range/Comp. PP

Range
Push % :1.25kPoin

Record Length
. 25kpomts of data po?nts
. The waveform data is P-P compressed so
that the number of data points is equal to the
Push % :1.25kPoin specified number and then saved.
Record Length
1_25kpoims of data points
The data is sampled (decimated) so that the number of data
points is equal to the specified number and then saved.

Main

Compression

Decim
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17.2 Saving Waveform Data

Saving Waveform Data in ASCIlI Format

If the window to be saved is set to Main, you can save the waveform data by compressing or
sampling it. If you want to save waveform data whose record length exceeds is 1.25 Mpoints
to a file in ASCII format, the data must be compressed. If the window to be saved is set to
Zoom1 or Zoom2, data compression is not possible. Therefore, waveform data whose number
of data points on the window to be saved exceeds1.25 Mpoints cannot be saved to a file in
ASCII format.

Whether Data Compression and Waveform Loading Are Possible

Waveform data saved in binary format can be loaded into the instrument, but the possible load
destinations vary depending on the data compression setting.

Waveform data saved in ASCII or ASCII with Timelnfo. format cannot be loaded into the
instrument regardless of the data compression setting.

Waveform Load Loading into Loading into Reference Waveforms
Destination Channels (Ref1 to Ref8)
(Load to Channels)
Data OFF Allowed Allowed
compression P-P Not allowed Allowed
(Compression) Decim  [Not allowed Allowed
Note

» For details on loading waveform data, see section 17.5.
» The available load destination settings vary depending on the model.
The available settings on 8ch models are as follows:
Ref1 to Ref8
The available settings on 4ch models are as follows:
Ref1 to Ref4

Number of Data Points (Record Length)

Turn the jog shuttle to set the number of actions.

You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push #% - 1.25kPoin

Record Length

a-Number of data points
1.25kPoints

17-6
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17.3 Saving Setup Data

This section explains the following settings for saving setup data:
You can save setup data to a file or to three different internal memory locations.

» Save destination

» File name

Detailed internal memory settings
» Saving setup data

» “Saving Setup Data (Setup)” in Features Guide
File Setup (Save) Menu

7.  Press FILE to display the FILE menu.

You can also tap MENU (EE)) in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Setup (Save) soft key to display the following menu.

Setup

b .
R » section 17.2
UsB
4 File Name
- » section 17.2
xxx , get

Setup data storage

information (internal Comment
memory) Can be set from this screen after saving

[x]

Date Comment Protect

o 2020/03/02 TEST

LI Saves setup data

to_Internal
.
Detail

v

Save setup data
to internal
memory

Delete All

Date and time when Protection
the data was saved Cannot be overwritten

Deletes all setup data When selected
(internal memory)

Saving Setup Data (Save Setup)

Press the Save Setup soft key to save the setup data with the specified file name at the
selected save destination.

Saving Setup Data to Internal Memory (#1 to #3 (to Internal Memory))

Press a soft key from #1 to #3 to save the setup data at the selected internal memory number
(.set extension).

Note
“Flash_Mem,” which is a save destination for Save Setup, is a memory area inside the instrument, but
is different from the save destination of “to Internal #1 to #3.” The save destinations of “to Internal” are
fixed to three locations. You cannot specify their file names. If you want to save more than three sets
of setup data or if you want to assign file names to each file, save the setup data to “Flash_Mem,”
which is a save destination for Save Setup.
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17.4 Saving Other Types of Data

This section explains the following settings for saving screen captures, waveform zone data, snapshot
waveform data, automated measurement values of waveform parameters, serial bus analysis results,
FFT results, histogram data, and the list of timestamps:

» Save destination » Waveform zone number
» File name  Serial bus

» Saved data * FFT

» Data format » Histogram

» Color data » Saved data

» “Saving Other Types of Data (Others)” in Features Guide
File Others (Save) Menu

7.  Press FILE to display the FILE menu.

You can also tap MENU (EE}) in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Others (Save) soft key to display the following menu.

= Fl_)lthe'is a- P section 17.2  Screen Image:! Saves the displayed screen image in PNG, BMP,
ile List

or JPEG format.

4 File Name @0 Wave-Zone: Saves the waveform zone to a file with

15 Jb section 17.2
a .zwf extension.

oo bmp Screen Image

Snap: Saves the waveform data captured in a snapshot to a file
o Mave-Zone Jwith a .snp extension.
Srop Measure: Saves the results of the specified item of automatic
Jwaveform parameter measurement to a file in CSV format.
Measure Serial Bus: Saves the results of the serial bus analysis
Jspecified by Serial Bus 1 to Serial Bus 4 to a file in CSV format.
|‘FFT :2 Saves the computed results specified by FFT1 to FFT4
(FFT1, FFT2 on 4ch models) to a file in CSV format. Up to 1.25
Mpomts of data can be saved.
I Histogram: Saves the waveform or waveform parameter histogram
specified by Histogram1 or Histogram2 to a file in CSV format.
_lHistory List: Saves the list of timestamps to a file in CSV format.

Data Type

Screen Image

Format

BMP

Color
Serial Bus

= ou

Information FFT

OFF ON Histogram

Save Image History List

1 Screen Image
* You can select whether to include setting information such as channels,
triggers, and waveform acquisition, in waveform screen captures. For details
on screen captures that include setting information, see section 16.5.
* Screen captures that can be saved on the FILE menu are those that correspond
to Hardcopy (without Menu) save mode on the SHIFT+PRINT menu.

2 FFT Group

* When Freq Info. is set to ON, all data is saved with frequency information.
* When Freq Info. is set to OFF, all data is saved without frequency
information.

Note

The serial bus analysis results are saved according to the history range (History) of section 17.2.
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17.4 Saving Other Types of Data

Data Type to Save (Data Type)
Screen Captures (Screen Image)

7.  Press the Data Type soft key.
2. Press the Screen Image soft key to display the following menu.

-Set Data Type to Screen Image.

Format PNG format

The file size is approximately 50 KB for black and white and 200
KB for color.

J-BMP format

The file size is approximately 100 KB for black and white and 1.6
MB for color.

Others
B Fike List

PNG
USB

4 File Name

otk | PRg

Data Type

Screen Image

Format

PNG

Saves using 65536 colors.

(- ON(Rev.)
Saves using 65536 colors. The image background will be white.

Save Image
- Eeom ON(Gray)
Saves using 32 grayscale levels

-

Saves the
More... Backaround
screen
Backaround
capture —> S » BETERE- Normal

Normal

Saves data without changing the background (opaque)

Information Information
.- ‘. Transparent —Transparent
— L S Saves data with a transparent background
When the
data format —————— Whether to save the instrument settings that were used
is BMP or at the time the waveform was acquired
JPEG

Waveform Zone (Wave Zone)

7. Press the Data Type soft key.
2. Press the Wave-Zone soft key to display the following menu.

Others
 File List
USB
1 File Name

wf

Data Type
- Set Data Type to Wave-Zone.

Wave-Zone

Zone No.
y-Waveform zone number

You can save waveform zones #1 to #8 (#1 to #4 on 4ch
models) to different files.

H

EEEFLICEE - Saves the waveform zone
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17.4 Saving Other Types of Data

Snapshot Waveforms (Snap)
7. Press the Data Type soft key.
2. Press the Snap soft key to display the following menu.

Others
 File List

USB
1 File Name

KK SIP

Data Type
- Set Data Type to Snap

Snap

SN - Saves a snapshot waveform

Automated Measurement Values of Waveform Parameters (Measure)
7. Press the Data Type soft key.

2. Press the Measure soft key to display the following menu.

Others
" File List
UsB
1 File Name

sk GGV

Data Type

s~ Set Data Type to Measure

Measure

VMR S oves the automated measurement

values of waveform parameters
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17.4 Saving Other Types of Data

Serial Bus Analysis Results (Serial Bus)
7. Press the Data Type soft key.

2. Press the Serial Bus soft key to display the following menu.

Others
ERCIEa - Set Data Type to Serial Bus

UsB Serial Bus
1 File Name

HHH GGV

Data Type

Serial Bus -Select which serial bus to save the analysis results of
(Serial Bus1 to Serial Bus4).

Serial Bus

1

History
- P> section 17.2
One All

EEIIE. S 3ves the serial bus analysis results

FFT Computation Results (FFT)

7. Press the Data Type soft key.
2. Press the FFT soft key to display the following menu.

Others
" File List
UsB
1 File Name

sk GGV

Data Type

- a-Set Data Type to FFT

FFT
& Select which serial bus to save the analysis results

! of (FFT1 to FFT4 (FFT1 or FFT2 on 4ch models)).

Freq Info.
- Select whether to include frequency information

(ON/OFF).
SNSRI - Saves the FFT results

OFF ON
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17.4 Saving Other Types of Data
Histogram (Histogram)

7. Press the Data Type soft key.
2. Press the Histogram soft key to display the following menu.

Others
 File List

USB

1 File Name

HHH GGV

Data Type

- Set Data Type to Histogram.

Histogram

Hist1
Selects which histogram, Histogram1 or Histogram2,

to save the history display of.

RO Sy es the histogram display

List of Timestamps (History List)
7. Press the Data Type soft key.
2.

Others

" File List
UsB

1 File Name

sk GGV
Data Type

- Set Data Type to History List

History List

PHEATRE Saves the list of timestamps

Press the History List soft key to display the following menu.
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17.5 Loading Waveform Data

This section explains the following settings for loading waveform data):

« Displaying file information
» Loading waveform data into reference waveforms
» Loading waveform data into channels

» “Loading Waveform Data (Waveform)” in Features Guide
File Waveform (Load) Menu

7. Press FILE to display the FILE menu.

You can also tap MENU () in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Waveform (Load) soft key to display the following menu.

Displays the parent folder File list
Drive or folder to load from Select the file to load by moving the
File operation cursor with the jog shuttle or the SET key.
menu File to load Waveform

S Displays file information
Displays information of the file
selected from the file list
Select the reference
waveform.
Select the waveform for
comparing with the waveform
currently being acquired or for
1 computing.
[ RCHl | Loads waveform data into
LAl reference waveforms
You can specify waveform
data files that have .wdf
extensions and load them as

Load to reference waveforms.
Channels

USB/Wave{prm_Store

519KB  2020/03/09 13:29:28
001 . wdf
568KB  2020/07/21 11:31:34

002 wdf
568KB  2020,/07/21 11:31:38

Copy 003 wdf
568KB  2020/07/21 11:31:44

New Folder

Ref

004 udf
Move " 568KB  2020/07/21 11:31:46

2020/07/21 11:31:56
errme 006, wdf

568KB  2020/07/21 11:31:58

Protect 007 .wdf
" 568KB  2020/07/21 11:32:02

008 . wdf
Delete i D68KB  2020/07/21 11:32:04

9 items, 0 selected Space : 4.66GB (5,008,601,088Bytes)

Loads waveform data into channels
You can specify waveform data files that
have .wdf extensions and load them with
setup data.

Loaded data is cleared when you start
measurement.

Note
» Forinstructions on how to use the file list, see section 17.8.

» To load a file saved from the waveform data of multiple channels as a reference waveform, use Load to
Channels to load the waveform into channels, and then load the waveform as a computation reference
waveform (see section 6.7).
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17.6 Loading Setup Data

This section explains the following settings for loading setup data:
There are two methods you can use to load setup data. One method is to load setup data that has
been saved to a file. The other method is to load setup data that is saved in the internal memory.

« Displaying file information
* Internal memory details
» Loading setup data

» “Loading Setup Data (Setup)” in the Features Guide
File Setup (Load) Menu

7. Press FILE to display the FILE menu.

You can also tap MENU (EE)) in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Setup (Load) soft key to display the following menu.

Displays the parent folder File list
Drive or folder to load from Select th.e file tq load by moving the
cursor with the jog shuttle or the SET key.
File operation File to load Displays file information
menu Setup JDispIays information of the
file selected from the file list

File Property

USB/Setup_Store

SCASI | 0ads setup data

BT Detailed setup data
i information
» section 17.3

000.set
261KB  2020/07/21 11:48:06
001.set
261KB  2020/07/21 11:48:20
002 .set
261KB  2020/07/21 11:48:34
Copy 003.set
261KB  2020/07/21 11:49:38

New Folder

#

Move

| Loads setup data
from internal memory

Rename

Protect

Delete

4 jtems, 0 selected Space : 4.66GB (5,007,515,648Bytes)

Note

For instructions on how to use the file list, see section 17.8.
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17.7 Loading Other Types of Data

This section explains the following settings for loading waveform zones, polygonal zones, snapshot
waveforms, or serial bus waveform symbol data:

+ Displaying file information
» Data to load
» Loading data

> “Loading Other Types of Data (Others)” in Features Guide
File Others (Load) Menu

7.  Press FILE to display the FILE menu.

You can also tap MENU (E,]) in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Others (Load) soft key to display the following menu.

Displays the parent folder File list
Select the file to load by moving the
cursor with the jog shuttle or the SET key.
File to load Displays file information
menu Others Displays information of the

‘ file selected from the file list

Drive or folder to load from

File operation

File Property

— Data Type Data Type
5 Stor
- etup_otore

Select 2020/07/21 11:49:16

Wave-Zone LY CERE - Waveform
- Waveform_Store

2020/03/09 16:31:56 Fone No zone
New Folder 000.bmp :
96.1KB  2019/10/28 16:26:26 H e avs - Polygonal
Copy 000.csv
B i sive 2020703709 1329:44

000.png
Move 61.5KB  2020/03/09 13:32:56 S - Snapshot
001.bmp
1.50MB 2020/03/10 03:10:42

001.csv
B i oMB 2020/03/10 084522 STLLIEEE- Symbols

Rename

Protect 001.png
43.6KB  2020/07/21 10-11:20

002_bmp
Delete 96.1KB  2020/03/16 10:33:06

002.csv
s 1.10MB  2020/03/10 08:45:32 Load to

Zone
36 items, 0 selected Space : 4.66GB (5,007.515,648Bytes)

Note

For instructions on how to use the file list, see section 17.8.

Data to Load (Data Type)

Waveform Zone (Wave Zone) Load waveform zone files that have .zwf extensions that you created on
the instrument into internal memory areas Zone1 to Zone8 (Zone1 to
Zone4 on 4ch models).

Polygonal Zone (Polygon-Zone) Load polygonal zone files that have .msk extensions that you created with
the Mask Editor software into internal memory areas Zone1 to Zone8 (Zone1
to Zone4 on 4ch models).

Snapshot (Snap) Load snapshot waveform files that have .snp extensions that you have
saved.
Symbol (Symbol) Load physical value/symbol definition files that have .sbl extensions that

you have edited using the Symbol Editor tool.
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17.7 Loading Other Types of Data

Data to Load (Data Type)
Waveform Zone (Wave Zone)
7. Press the Data Type soft key.

2. Press the Wave-Zone soft key to display the following menu.

Others

File Property

Data Type
- Set Data Type to Wave-Zone.

Wave-Zone

Zone No.
8_Select the waveform zone from the internal

& memory (#1 to #8).

el | 0ads a waveform zone

Polygonal Zone (Polygon-Zone)
7. Press the Data Type soft key.

2. Press the Polygon-ZoneZone soft key to display the following menu.

Others

File Property

Data Type
- Set Data Type to Polygon-Zone.

Polygon-Zone

fone No.
®_Select the polygonal zone from the internal

i memory (#1 to #8).

Load to

Hirs a-Loads a polygonal zone

17-16
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17.7 Loading Other Types of Data

Snapshot Waveforms (Snap)
7. Press the Data Type soft key.
2. Press the Snap soft key to display the following menu.

Others

File Property

Data Type
a-Set Data Type to Snap

Snap

LM | 0ads snapshot waveforms

Serial Bus Waveform Symbols (Symbol)
7. Press the Data Type soft key.
2. Press the Symbol soft key to display the following menu.

Others

File Property

Data Type

5-Set Data Type to Symbol.

Symbol

EENEYLNE - | oads serial bus waveform symbol data (.sbl)

Note
Symbols (.sbl)

Character string bit pattern based on definitions in a CANdb file.
This is a file (.sbl) created by converting the data in a CANdb file (.dbc) using Symbol Editor.

Symbol Editor

This is a free software that you can download from the YOKOGAWA website (http://www.
yokogawa.com/jp-ymi/).

CANdb File (.dbc)

A definition database file created using the CANdb or CANdb++ software produced by Vector
Informatik.
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17.8 Performing File Operations

This section explains the following settings for performing various file operations from the file list or the
file UTILITY menu:

File list FILE UTILITY menu

 Display format  Displaying file information

» Sorting the file list  Turning file protection on or off

* Filtering files to be displayed » Selecting multiple files and folders (All Set, All Reset,

and Set/Reset)

 Displaying the parent folder
» Selecting multiple files and folders (All Set, All

Reset, and Set/Reset)
 Creating folders (directories)
» Coping files and folders
* Moving files and folders
* Renaming files and folders
 Turning file protection on or off
» Deleting files and folders

» “File Operations (Utility)” in Features Guide
File List (File List)

Display format
Sorts the file list
Filtering files to be displayed
Displays the parent folder
File path File name, size, save date and time

B/Waveform_Store

Select multiple files/folders . 2020/03/09 13:29:28

. : . bESKB  2020/07/21 11:31:34
Creating folders (directories)- 002.uelf
< 568KB  2020/07/21 11:31:38

Copies files and folders fops B e 2000/07/21 1:31:44
004 . wdf

Moves files and folders - Move t 568KB  2020/07/21 11:31:46
005 wdf

568KB  2020/07/21 11:31:56

Renames files and folders fienzme 006, wdlf
s bE8KB  2020/07/21 11:31:68

i i r 007 .wdf

Turns file protection on or off Protect I T
008 . wdf

Delete files and folders - Delete u 568KB  2020/07/21 11:32:04

9 items, 0 selected Space : 4.66GB (5,00,938,688Bytes)

Cursor (select the file or folder)
| Number of selected files
| Filelist [~ Total number of files

| Operation menu |
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17.8 Performing File Operations

Switching Between the Operation Menu and the File List

« Tilt SET (@) to the left to move the cursor to the operation menu. Tilt it to the right to move the
cursor to the file list.

« « To move the cursor between E, a%,* and [)* tilt the SET key to the left or right.
The icon varies depending on the selected menu item.

+ To move the cursor to K (display the parent folder), move the cursor to the top of the file list,
then tilt SET up.

Selecting the Item to Operate (File List)
When Operating a File or Folder

7. Turn the jog shuttle or tilt the SET (@) key up and down to move the cursor to the file or
folder you want to select.

A blue frame appears around the selected file or folder.

2. Todisplay inside of a folder, move the cursor to the folder, and press SET (Q).
To return to the original folder, move the cursor to ) (display the parent folder) and press SET.

Returns to the
original level Selected state

000 . wdf
519KB  2020/03/09 13:29:28
001 . wdf
568KB  2020/07/21 11:31:34
002 . wdf
<l 568KB  2020/07/21 11:31:38
Copy 003 . wdf
568KB  2020/07/21 11:31:44
004 . wdf
Move b 568KB  2020/07/21 11:31:46
005 . wdf
568KB  2020/07/21 11:31:56
006 . wdf
568KB  2020/07/21 11:3158

New Folder

Rename

Protect 007 . wdf
= 568KB  2020/07/21 11:32:02

008 . wdf
Delete i 568KB  2020/07/21 11:32:04

9 items, 0 selected Space : 4.66GB (5,005,938 688Bytes)
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17.8 Performing File Operations

When Operating Multiple Files and Folders (Select)

7. Display the content of a drive or folder that contains multiple files or folders that you want to
select.

2. Select Select (%) on the operation menu and press SET. to display the following screen.
The cursor moves to the file list.

Selects all files or folders in the file list.
Unselects all files or folders in the file list.

ET| USB/Waveform_Store

D 000 .wdf
B 519KB 2020/03/09 13:29:28
D . 001 .wdf
BB 568K 2020/07/21 11:31:34
002 .wdf
v 568KB  2020/07/21 11:31:38
D . 003 . wdf
B 563KB  2020/07/21 11:31:44

D . 004 wdf
B 563KB  2020/07/21 11:31:46

D . 005 . wdf
B 568KB  2020/07/21 11:31:56

006 . wdf
od 568KB  2020/07/21 11:31:58

Protect 007 . wdf
D 568KB  2020/07/21 11:32:02

008 . wdf
Delete D 568KB  2020/07/21 11:32:04

9 items, 2 selected Space : 4.66GB (5,005,938,688Bytes)

Check mark

3. Move the cursor to a file or folder that you want to select on the file list.
4. Press SET (Q).

» Acheck mark is displayed next to the selected file or folder.
* Press SET again to remove the check mark.

5. Repeat steps 3 and 4 to select all the files and folders you want.

+ To select all or unselect all, move the cursor to the operation menu, select Select All (I) or Unselect
All (TR), and then press SET.

+ To close the multiple selection screen, move the cursor to the operation menu, select Select () and
press SET. Multiple selection will be canceled.

Selecting the Operation Content (Operation Menu)

7. Turn the jog shuttle or move the SET (@) key up and down to move the cursor to the menu
item you want to use.

2. Press SET (Q).
» The screen for the selected item appears.
» To return to the previous screen, press ESC.
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17.8 Performing File Operations

Display Format (£)
Select the icon (£) from the operation menu, and press SET. The following screen appears.
The icon will change according to the currently selected display format.

List display (single column)

File List

4 I?Z 4 . 4 tj| USB/Waveform_Store

Select

New Folder

Copy

Move

Rename

Protect

Delete

File List

000 . wdf

519KB  2020/03/09
001 . wdf

b68KB  2020/07/21
002 . wdf

568K 2020/07/21
003 . wdf

568K 2020/07/21
004 wdf

568KB  2020/07/21
005 . wdf

568K 2020/07/21
006 . wdlf

b68KB  2020/07/21
007 . wdf

568K 2020/07/21
008 . wdf

568K 2020/07/21

4 I?Z 4 . 4 Eli USB/Waveform_Store

Select

New Folder

Copy

Move

Rename

Protect

Delete

Select

New Folder

Copy

Move

Rename:

Protect

Delete

Wi

Wi

Wi

000 . wdf

519KB  2020/03/09
002 .wdf

568KB  2020/07/21

004 wdf

568K 2020/07/21
006 . wdlf

b68KB  2020/07/21

008 .wdf
568K 2020/07/21

000 .wdf

13:29:28

11:31:34

11:31:38

11:31:44

11:31:46

11:31:56

11:31:58

11:32:02

11:32:04

13:29:28

11:31:38

11:31:46

11:31:58

11:32:04

519KB  2020/03/09 13:29:28

002 wdf

568KB  2020/07/21 11:31:38

001 . wdf
568KB

003 . wdf
L0 568KB

005 . wdf
568KB

E 007 . wdf
568KB

2020/07/21 11:31:34

2020/07/21 11:31:44

2020/07/21 11:31:56

2020/07/21 11:32:02

001 wdf
2020/07/21 11:31:34

003 wdf
568KB  2020/07/21 11:31:44

Display format

e - List display (single column)

Double column ol PN display (double column)
Thumbnail a- Thumbnail dlSp'ay

IM DLM5058-02EN
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17.8 Performing File Operations

Sorting the File List (4%)

Select the icon (a%) from the operation menu, and press SET. The following screen appears.
The icon will change according to the currently sort order.

sort from - Sorts by file name in ascending order
Sort from Z a-Sorts by file name in descending order

Sort from old date —Sorts by date in ascending Order
AL L - Sorts by date in descending order.

SILE R - Sorts by file size in ascending order
L - Sorts by file size in descending order

Rename

Protect

Delete

Filtering the Files to Display ([))

Select the icon ([]) from the operation menu, and press SET. The following screen appears.

The icon varies depending on the selected file type.

o-Displays all files

g Displays only setup files
a-Displays only waveform files
Copy - Displays only image files (BMP).
il Displays only image files (PNG).
Move
BN - Displays only image files (JPEG).

LN EEETEEE - Displays only waveform zone files

Pz a-Displays only polygonal zone files

Delete
g Displays only symbol definition files

a Displays only CSV files

a-Displays only snapshot waveform files

17-22
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17.8 Performing File Operations

Displaying the Parent Folder (g)

Select the icon (El) from the operation menu, and press SET. The parent folder is shown in
the file list.
When the top folder is displayed, you can change the storage device.

Displays the parent folder

Flash_M
sele(:l E lash_Mem
USB-0
& - USB storage
E Network NetWOrk drive

Internal storage

New Folder

Copy
Move
Rename
Protect

Delete

Making Folders (Directories) (New folder)
7. Create a folder and display the content of the drive or folder in the file list.

2. Select New Folder from the operation menu, and press SET. The following screen
appears.

Use the keyboard to enter the new folder

n- Switches between
uppercase and lowercase

a-Moves the cursor to the
left

- Moves the cursor to the
right

NSO Deletes the character at
the cursor position

n Deletes the previous
character

Space

a-Deletes all characters

I - Confirms the characters
Confirms the characters that have been entered

that have been entered
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17.8 Performing File Operations

Copying Files and Folders (Copy)
7. Select the files and folders in the file list that you want to copy.

2. Select Copy from the operation menu, and press SET. The following screen appears.

File list you are copying from
File list you are copying to

USB/Waveform_Store

Go back to parent folder

0. wetf
519KB  2020/03/09 13:29:28

New Folder

Rename

Protect

Delete

1 items, 0 selected Space : GB ( Bytes)

Starts copying

3. Select the drive or folder in the file list that you want to copy to.
4. Tilt SET to the left and move to the copy destination operation menu.
5. Select Copy, and press SET. The files and folders are copied to the destination.

Note

» By selecting multiple files, you can copy them all at the same time. For instructions on how to
select multiple files, see page 17-19.
* You can perform file operations on the file list that you are copying to as well.
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17.8 Performing File Operations

Moving Files and Folders (Move)
7. Select the files and folders in the file list that you want to move.

2. Select Move from the operation menu, and press SET. The following screen appears.

File list you are moving from
File list you are moving to

A_'Z q . 4 Eﬁ USB/Waveform_Store

Select

000 . wdf
519KB  2020/03/09 13:29:28

ETl Go back to parent folder

New Folder

Rename

Protect

Delete

1 items, 0 selected Space : GB ( Bytes)

Executes the move operation

3. Select the drive or folder in the file list that you want to move to.
4. Tilt SET to the left and move to the move destination operation menu.
5. Select Move, and press SET. The files or folders are moved to the destination.

Note

» By selecting multiple files, you can move them all at the same time. For instructions on how to
select multiple files, see page 17-19.

* You can perform file operations on the file list that you are moving files to as well.
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17.8 Performing File Operations

Renaming Files and Folders (Rename)
7. Select the file or folder that you want to rename from the file list.

2. Select Rename from the operation menu, and press SET. The following screen appears.

Use the keyboard to input the new file or folder name

n- Switches between
uppercase and lowercase

a- Moves the cursor to the
left

a- Moves the cursor to the
right

UECICENE - Deletes the character at
the cursor position

n Deletes the previous
character

Space Enter

003.csv
Delete 1.10MB  2020/03/10 08:45:

TEST000.set
261KB  2019/11/01 11:17:22

10 items, 0 selected Space : GB (

g Deletes all characters

EIUIE - Confirms the characters
that have been entered

The file to rename Confirms the characters
that have been entered

Deleting Files and Folders (Delete)
7. Select the file or folder that you want to delete from the file list.

2. Select Delete from the operation menu, and press SET. The selected file is deleted.

« a2« B« d

Backup
Select - 2019/08/22 15:13:02
000 .bmp
96.1KB  2019/10/28 16:26:26
002 .bmp
96.1KB  2019/10/28 16:26:34
Copy 003 .bmp
1.50MB  2020/03/02 11:22:14
033 .bmp
Move 1.00MB 2020703702 11:22:14
000 . wdlf
519KB  2020/03/09 13:29:28
001 .csv
(&3 1.10MB  2020/03/10 08:45:22
Protect 002.csv
Lo 1.10MB  2020/03/10 08:45:32
003 .csv
1.10MB  2020/03/10 Target
TEST000.set
261KB  2019/11/01 11:47:22

New Folder

Rename

10 items, 0 selected Space : GB ( Bytes)

Note
By selecting multiple files, you can delete them all at the same time. For instructions on how to select
multiple files, see page 17-19.
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17.8 Performing File Operations

File Utility Menu

7.  Press FILE to display the FILE menu.

You can also tap MENU (EE)) in the upper left of the screen and select the FILE menu from FILE/PRINT
on the top menu that is displayed.

2. Press the Utility soft key to display the following screen.

File List

] ECNEERSR - Displays file

« i« B HEw information

Backup = .
Select i 2019/08/22 15:13:02 ON Protect the file
- Waveform_Store
e o 2020/03/09 16:31:56
lew Folder -
000.bmp OFF LN r he fil
96.1KB  2019/10/28 16:26:26 ot protect the file
Copy 000.csv
1.91MB  2020/03/09 13:29:44 .
000.pns LUECIE - Selects all files
Move 61.5KB  2020/03/09 13:32:56
2020/03/09 13:29:28 "
Renamo LU - Unselects all files
1.10MB  2020/03/10 08:45:22
Protect 002, csv
1.10MB  2020/03/10 08:45:32
003.csv
Delete 1.10MB  2020/03/10 08:45:40
TEST000.set
261KB 2019/11/01 1:A7:22 EEEEEE Select/unselect

10 items, 0 selected Space : GB ( Bytes)

Protected file (with a key mark)

Turning File Protection On or Off (Protect ON/OFF)

7. Select the file you want to protect.

2. Press the ON (Protect) soft key. A key mark is displayed on the selected file icon.
You can also tap Protect on the operation menu to do the same.
Pressing the OFF (Protect) soft key clears the key mark displayed on the selected file icon.

File Protection (Protect)

File Protection Description

(Protect)

ON The selected file is protected.
The file can be read from but cannot be written to.
Nor can the file be deleted.

OFF The selected files not protected.
The file can be read from, written to, and deleted.

Selecting and Unselecting (Set/Reset)
7. Move the cursor to the file you want to access.

2. Press the Set/Reset soft key. Each time you press the soft key, the file toggles between
selected and unselected.
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Chapter 18 Ethernet Communication

18.1 Connecting the Instrument to a Network

This section explains how to connect the instrument to a network.

Ethernet Interface Specifications
There is a 1000BASE-T port located on the rear panel of the instrument.

Item Specifications

Ports 1

Electrical and mechanical specifications IEEE802.3 compliant

Transmission system Ethernet(1000BASE-T/100BASE-TX/10BASE-T)
Communication protocol TCP/IP

Supported services Server: FTP, VXI-11, Socket

Client: FTP (Net Drive), SMTP (Mail), SNTP, LPR (Net Print),
DHCP, and DNS
Connector type RJ-45 connector

Ethernet port
This port is for connecting the instrument to a controller
(such as a PC) using an Ethernet cable.

—=

Items Required to Connect the Instrument to a Network

Cable

Use one of the following types of network cable that conforms to the transfer speed of your
network.

* AUTP (Unshielded Twisted-Pair) cable

* An STP (Shielded Twisted-Pair) cable

RJ-45 modular jack

%@
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18.1 Connecting the Instrument to a Network

Connection Procedure

To Connect to a PC over a Network

7. Turn off the instrument.
2. Connect one end of a UTP (or STP) cable to the ETHERNET 1000BASE-T port on the

rear panel.
3. Connect the other end of the UTP (or STP) cable to a hub or router.
4.  Turn on the instrument.

Hub or router that supports 1000BASE-T

B Eamd-

— : Jgeoodeo

© oo
PC This ?8%??5’
— instrument H39-@:2
050 0 o2
[EEEEEEEEEEEinn ) Ho 6 o =
——— o =N =
== o =
\ / \

UTP or STP cable

(straight cable)

To Connect to a PC through a Hub or Router

7. Turn off the instrument and the PC.
2. Connect one end of a UTP (or STP) cable to the ETHERNET 1000BASE-T port on the

rear panel.
3. Connect the other end of the UTP (or STP) cable to a hub or router.
4. Connect the PC to the hub or router in the same way.
5. Turn on the instrument.
Hub or router that supports 1000BASE-T
=
g = )
2590
This EE
PC instrument ﬁgg%%
L = \ \ / RRRAREEE A |
UTP or STP cable
(straight cable)
Note
» Use a hub or router that conforms to the transfer speed of your network.

»  When you connect a PC to the instrument through a hub or router, the PC must be equipped with
an auto switching 1000BASE-T/100BASE-TX/10BASE-T network card.

» Do not connect the instrument to a PC directly. Direct communication without a hub or router is not
guaranteed to work.
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18.2 Configuring TCP/IP Settings

This section explains the following TCP/IP settings for connecting to a network:

» DHCP (IP address, subnet mask, and default gateway)
* DNS (domain name, DNS server IP address, and domain suffix)

» “TCP/IP (TCP/IP)” in the features guide
UTILITY Network Menu

7. Press UTILITY to display the UTILITY menu.
You can also tap MENU (E}) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the Network soft key to display the following menu.

LB - TCP/IP settings
RIS - D section 18.3
g > section 18.4
LERVIPE- B section 18.5
(SR P section 18.6
- P> section 18.7

TCP/IP(TCPIIP)
Press the TCP/IP soft key to display the following screen.

Turns DHCP on or off

Network Setup

LGy o Set these when DHCP is disabled.
IP Address ¢ |P address
(e Clafy * Subnet mask
Gate Woy * Default gateway
ons| oFF ENSSS——— Configure the DNS settings.
OFF: DNS is disabled.
ON: DNS is enabled. The server addresses set manually.
S et Auto: DNS is enabled. The server address is set automatically.
DNS Server? Appears when DHCP is set to off
Domain name
IP address of DNS (primary, secondary)
Domain suffixes (primary and secondary)

Domain Name

Domain Suffix1

Domain Suffix2

Applies the settings
These are displayed when DNS is set to ON or Auto.
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18.3 Accessing the Instrument from a PC (FTP
Server)

This section explains the following settings for accessing the instrument from a PC on a network:

» User name

* Password

* Timeout

» Starting an FTP client

» “FTP Server (FTP Server)” in Features Guide
UTILITY Network Menu

7. Press UTILITY to display the UTILITY menu.
You can also tap MENU (E,]) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the Network soft key to display the following menu.

TCP/IP

AIEESERE- Configure the FTP server.
g > section 18.4
LERVIPE- B section 18.5
(SR P section 18.6

- P section 18.7

FTP Server (FTP Server)
Press the FTP Server soft key to display the following screen.

Turns FTP server on or off

Network Setup ‘

FTP Server

Settings for accessing the instrument from a PC

User Name anonymous

* User name (up to 30 characters)

* Password (up to 15 characters)
You do not need to set the password when the user name is set

Timeout(sec)
to “anonymous.”
You can connect to the instrument without entering a password.
* Timeout

|—Applies the settings

Password

How to Access from a PC
Start an FTP client on a PC. Enter the user name and password that you set on the
instrument’s network setup screen, which is shown above, and connect to the instrument.
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18.4 Configuring Mail Transmission (SMTP Client)

This section explains the following settings for transmitting mail to a specified mail address on a

network:

* Mail server * Timeout

* Mail address » User authentication
« Comments » Sending a test mail

Attaching image files

» “Mail (Mail)” in Features Guide

UTILITY Network Menu

7. Press UTILITY to display the UTILITY menu.
You can also tap MENU (EE)) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the Network soft key to display the following menu.

TCP/IP

FTP Server

- Configure mail settings.
(O P section 18.5
ORI~ P section 18.6
- P> section 18.7

Mail (Mail)
Press the Mail soft key to display the following screen.

Mail server
(IP address, or when DNS is enabled, the host name and domain name)

Network Setup

Mail Server
Mail Address e Mail address
Comment - COMmMent
Attached Image File SN _Attaches image files
Timeout(soc) s | iIMeout
POP3 before SMTP SN Turns user authentication on or off
Typo emmmmmmmm— ENCryption type (when user authentication is enabled)
POP3 Server Camm- Name of POP3 server
User Neme e User name (up to 30 characters)
Password Password (up to 30 characters)

Send Test Mail

Sends a test mail
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18.5 Connecting to a Network Drive (FTP Client)

This section explains the following settings for accessing a network drive through an Ethernet
connection to load or save various instrument’s data:

» FTP server (file server) » Turning FTP passive mode on or off
* User name » Timeout
» Password » Connecting to and disconnecting from network drives

» “Network Drive (Net Drive)” in the Features Guide

UTILITY Network Menu

7. Press UTILITY to display the UTILITY menu.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the Network soft key to display the following menu.

TCP/IP

FTP Server

LEERE - Configure the network drive settings.

[EazTnae- > section 18.6
- P section 18.7

Configuring Network Drive (Net Drive) Settings and Connecting to It
Press the Net Drive soft key to display the following screen.

Host name of the connected FTP server

Network Setup

FTP Server

User Name User name (up to 14 characters)
Password Password (up to 14 characters)

Passive s 1 UrNS passive mode on or off
Timeout(sec) —_— Ti meo ut

e - Disconnects from the network drive

Connects to the network drive
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18.6 Configuring a Network Printer

This section explains the following settings for printing screen images to a network printer:

* LPR server
¢ LPR name
* Timeout

» “Network Printer (Net Print)” in the Features Guide

UTILITY Network Menu

7. Press UTILITY to display the UTILITY menu.

You can also tap MENU (F&J) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the Network soft key to display the following menu.

TCP/IP

FTP Server

Net Drive

LS - Configure network printer settings.

- P section 18.7

Network Printer (Net Print)
Press the Net Print soft key to display the following screen.

LPR server
(IP address, or when DNS is enabled, the host name and domain name)

Network Setup

LPR Server

LPR Name s LPR name (name of shared printer)
Timeout(sec) —— 2} eout
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18.7 Using SNTP to Set the Date and Time

This section explains how to use SNTP to set the Instrument’s date and time.

» SNTP server

» Timeout

» Executing time adjustment
» Automatic adjustment

» “SNTP (SNTP)” in the Features Guide
UTILITY Network Menu

7. Press UTILITY to display the UTILITY menu.

You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the Network soft key to display the following menu.

TCP/IP

FTP Server

Net Drive

Net Print

&-Configure the SNTP settings.

SNTP(SNTP)
Press the SNTP soft key to display the following screen.

SNTP server
(IP address, or when DNS is enabled, the host name and domain name)

Network Setup

SNTP Server

Timeout(sec) SRR Timeout

s - =XecCUtes clock adjustment

Adjust at Power ON e Automatic adjustment
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Chapter 19 Performing Synchronized Operation (DLMsync, Option)

19.1 Starting and Stopping Synchronous Operation
(DLMsync)

This section explains the settings for connecting this instrument to another DLM5034, DLM5038,
DLM5054, or DLM5058.

» “Synchronous Operation (DLMsync)” in the Features Guide

UTILITY DLMsync Menu

7. Press UTILITY to display the UTILITY menu.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the DLMsync soft key to display the following menu.

DLMsync

ey - Starts synchronous operation

This instrument becomes the main unit and
connects to the sub unit.

When a connection is established, the soft key
menu changes to Disconnect.

Ending Synchronous Operation

Press the Disconnect soft key.

MELL - Ends synchronous operation
Disconnects from the sub unit.

LNMGEEETR- - section 19.2

Push % 20 .20ns
S CUE- D section 19.2
20.2ns

Note

» During synchronous operation, a main unit or sub unit icon is displayed at the top of the screen.
» “Trigger: Controlled by Main Unit” is displayed at the top of the sub unit screen during synchronous
operation.
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19.2 Correcting the Sampling Skew between Units

This section explains the settings for correcting the sampling timing error (skew) between the main unit

and sub unit.

UTILITY DLMsync Menu

7. Press UTILITY to display the UTILITY menu.
You can also tap MENU (&) in the upper left of the screen and select the UTILITY menu from UTILITY

on the top menu.
2. Press the DLMsync and then the Connect soft key to display the following menu.

DLMsync

Disconnect

LLEEETE- F xecutes auto deskewing
Auto deskewing is performed according to the

connected signal source.
Push # =20 .20ns

IS - Correcting the sampling skew
o | between units

Correcting the Sampling Skew between Units (Deskew)

Turn the jog shuttle to set the correction value for the sampling timing between units.
You can also tap the jog shuttle setting menu in the lower right of the screen and use the numeric
keypad that appears on the screen.

Jog shuttle setting menu
Push # :20.20ns

RS - Correcting the sampling

ZEOE skew between units

Note

To execute on auto deskew, you need to apply a same signal to CH1 of the main unit and CH1 of the sub

unit through probes with the same specifications.
For details, see chapter 22, “Synchronous Operation,” in the Features Guide, IM DLM5058-01EN.
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Chapter 20 Other Operations

20.1 Changing the Menu, Message, and USB
Keyboard Languages

This section explains the settings that you can use to change the instrument’'s menu, message, and
USB keyboard languages.

» “Language (Language)” in Features Guide

UTILITY System Configuration Menu

7. Press UTILITYto display the UTILITY menu.

You can also tap MENU (E,]) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the System Configuration soft key to display the following menu.

© Setup

"B IEEE1588

Language

Mo English ~— ve—————g\l 131V} Ianguage
e L - Message language

USB Keyboard Japanese English . U S B key bo a rd I an g u ag e

Note
Even if you set the menu or message language to a language other than English, some terms will be
displayed in English.

USB Keyboard (USB Keyboard)
You can use the following keyboards that conform to USB Human Interface Devices (HID) Class
Ver. 1.1.

English: 104-key keyboards
Japanese: 109-key keyboards

Note
For details on how the keys of this instrument are mapped to the keys on a USB keyboard, see appendix 2
in the Getting Started Guide (IM DLM5058-03EN).
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20.2 Setting the Click Sound, Measured Value Font
Size, and Number of Rows for Displaying
Measurement Values

This section explains the following settings:

* Click sound on/off

* Measured value font size

* Number of rows for displaying measured values

» “Measurement Display (Measure Parameter)”
“Turning On or Off the Click Sound (Click Sound)”
in the Features Guide

UTILITY System Configuration Menu

7. Press UTILITYto display the UTILITY menu.

You can also tap MENU (EE)) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the System Configuration soft key to display the following menu.

B Setup

B EEE1588

itive

Measurement Other
display Settings

L e T o — Others
Font Size  Small Large TRIG OUT Polarity Positive Negative
Max Rows 4 USB Function USBTMC Mass Storage

Diglts outside the Click Sound OFF
waveform area

Turns the click sound on or off
Measured value font size
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20.3 Viewing Setup Information (Overview)

This section explains how to view the current setup information.

> “Overview (Overview)” in the Features Guide

UTILITY Overview Menu

7. Press UTILITYto display the UTILITY menu.

You can also tap MENU (E,]) in the upper left of the screen and select the UTILITY menu from UTILITY

on the top menu.

2. Press the Overview soft key to display the following menu.

Overview

SHCIE - Displays system overview
Overview . . . . .
Displays mainly model and suffix code information

S a-Displays setup information 1
Displays mainly the vertical and horizontal scale settings

I - Displays setup information 2
Information? . . . .
Displays mainly the trigger settings

Icll:ﬁ);ttif:lollllation g Adds options
»IM 709821-01EN DLM5000 Additional Option License User's Manual

Adding Options

A portion of the functions provided as options (with the instrument’s model name) can be installed

by purchasing additional licenses after the purchase of the instrument. For more details, contact

your nearest YOKOGAWA dealer.

IM DLM5058-02EN
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20.4 Using the DLM5000 as a USB Storage Device

This section explains the setting that enables you to use the instrument as a USB storage device
through a USB connection made between the USB port on the instrument’s rear panel and a PC.

» “USB Communication (USB Function)” in the Features Guide

UTILITY System Configuration Menu

7.  Press UTILITYto display the UTILITY menu.
You can also tap MENU (EE) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the System Configuration soft key to display the following menu.

TRIG OUT Polarity Positive Negative

USB Function USBTMC Mass Storage

Click Sound ~ OFF

Set USB Function to Mass Storage

Note

+ From a PC, you can access the instrument’s internal storage as a storage device. You cannot access the
instrument’s network drives or the storage device connected to the instrument’s USB ports.

» Mass Storage functions as a read-only storage device.

»  When you perform file operations in the internal storage from this instrument, the content of the internal
storage of the instrument displayed on the PC is updated. During updating, the display on the PC may
momentarily disappear.

» The USB communication function (USB Function) can also be set in Remote Control from the UTILITY
menu. The setting values are linked with the settings on the System Configuration menu. For the
operating procedure, see section 1.4 in IM DLM5058-17EN.
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20.5 Synchronizing the Clock Using IEEE 1588

This section explains the settings used when running the instrument as a IEEE1588 slave device and
synchronizing the clock and sampling clock by receiving Precision Time Protocol (PTP) packets from a
master device.

» “IEEE 1588 Clock Synchronization Feature (IEEE 1588)” in the Features Guide
UTILITY System Configuration Menu

7. Press UTILITYto display the UTILITY menu.

You can also tap MENU (E,]) in the upper left of the screen and select the UTILITY menu from UTILITY
on the top menu.

2. Press the System Configuration soft key to display the following menu.

Time synchronization

Time Sync
h D IEEE1588

EEE 1588 settings
(%]

IEEE1588 Configuration

LI - Select whether to synchronize the clock.

0 Information

Network Layer Layer? | Layer3 Network layer
Domain Number 0 - Domain number

IEEE 1588 information monitor
IEEE1588 Information Monitor
Master Glock ID - Master clock ID (64-bit identifier)
Logal Glok ID o Local clock ID (64-bit identifier)
Port State SLAVE —r——=424 Port status
Offset From Master NN~ Offset from master

Note
When time synchronization is enabled, start measuring after E}, is displayed at the top of the screen.
{T% is displayed when the sampling clock stabilizes.
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User’s DLM5034, DLM5038, Notice of

DLM5054, DLM5058 Alterations
Manual Mixed Signal Oscilloscope

This document describes changes to the following manuals. Please review them before using the manuals.

+ Features Guide (IM DLM5058-01EN)" « Communication Interface User’s Manual
+ User’s Manual (IM DLM5058-02EN)" (IM DLM5058-17EN)’
* Included in the accompanying CD.

This manual is compatible with firmware version 2.80 and later.

Features Guide (IM DLM5058-01EN)

M Page 5-7

Change the underlined sections.

Points to Consider When Setting the Action Setting to Save Waveform

If you set sequential numbering as the automatic naming method (using the FILE menu), as the number
of saved files increases, the amount of time required to save a file will also increase. Also, the maximum
number of files that can be saved using sequential numbering is 5000. To save more than 5000 files, set
the automatic naming function so that files are named by date. However, if the save location is a USB
storage device formatted to FAT16 or FAT32, the maximum number of files that can be saved when
Numbering [serial number] is selected is 1000.

Up to 12500 files and folders can be displayed in the file list. If there are more than a total of 12500 files

and folders in a given folder, the file list for that folder will display only 12500 files and folders. There is no
way to set which files and folders are displayed.

M Page 12-2

Change the underlined sections.

If the power measurement mode of the power supply analysis feature (/G03 option) is turned on, you will
not be able to set the following measurement items.

Max, Min, P-P, Rms, Mean, Sdev(AC RMS), Avg Freq

Voltage Measurement Items

Sdev(AC RMS)*: Standard deviation [V] ((ZXn? - (£Xn)?/N)/N)"2

YOKOGAWA ’ IM DLM5058-01EN-031 1/8

for IM DLM5058-01EN 3rd, IM DLM5058-02EN 3rd, and IM DLM5058-17EN 3rd
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M Page 12-5

Change the underlined sections.

Cycle Mode (Cycle Mode)

Measurement Location Indicator (Indicator)

Indicates the measured location of a specified item using cursors. The measurement locations of the following
items can be indicated.

Max, Min, P-P, High, Low, Amplitude, Rms, Mean, Sdev(AC RMS), «--«rrrrrerrrrereeeeeses

M Page 17-14

Change the underlined sections.

» For input channels that are assigned to power measurement and whose mode is set to ON, the following
waveform parameters cannot be set: Max, Min, P-P, Rms, Mean, Sdev(AC RMS), Avg Freq. This is
because these parameters overlap with those of the power measurement parameters, and the power
measurement parameters are used in their place. p> See here.

M Page 17-16

Change the underlined sections.

» For input channels that are assigned to power measurement and whose mode is set to ON, the following
waveform parameters cannot be set: Max, Min, P-P, Rms, Mean, Sdev(AC RMS), Avg Freq. This is
because these parameters overlap with those of the power measurement parameters, and the power
measurement parameters are used in their place.

If you select any of the power measurement item U+pk, U-pk, Up-p, Urms, Udc, Uac, Avg Freq, I+pk, I-pk,
Ip-p, Irms, Idc, lac, and Avg Freq check boxes, the corresponding input channel waveform parameter Max,
Min, P-P, Rms, Mean, Sdev(AC RMS), or Avg Freq check boxes will be selected.

M Page 19-3

Add the following explanation after “Color (Color).”

Waveform Gradation (Waveform Gradation)

Select this option when the color setting is ON.

» ON: The gradation of the waveform is the same as that of the waveform displayed on the screen.
» OFF: The printing color of the waveform is monochrome.

IM DLM5058-01EN-031 2/8



M Page 19-4

Add the following explanation after “Color (Color).”

Waveform Gradation (Waveform Gradation)

Select this option when the color setting is ON.

» ON: The gradation of the waveform is the same as that of the waveform displayed on the screen.
» OFF: The printing color of the waveform is monochrome.

M Page 19-6

Add the following explanation after “Including Setting Information (Information).”

Waveform Gradation (Waveform Gradation)

Select this option when the color data setting is ON (Rev.).

* ON: The gradation of the waveform is the same as that of the waveform displayed on the screen.
* OFF: The printing color of the waveform is monochrome.

H Page 20-2

Add the underlined sections.

Auto Naming (Auto Naming)

*  Numbering
The instrument automatically adds a three-digit number from 000 to 999 or a four-digit number from 1000 to
4999 after the common name specified using the File Name setting and saves the file.

Add the following explanation after the above sentence.

If the file save location is the internal storage,* a net drive, or a USB storage device formatted to exFAT, a
three-digit number from 000 to 999 or a four-digit number from 1000 to 4999 is added. If the save location is a
USB storage device formatted to FAT16 or FAT32, a three-digit number from 000 to 999 is added.
If there are already numbered files in the save location, the instrument searches for the file with the highest
file name number and numbers the file with that number plus one.

Example

If files test000.wdf, test001.wdf, and test071.wdf are present, test072.wdf is created.

If files test000.wdf and test4001.wdf are present, test4002.wdf is created.

However, if the file name number is four digits from 0000 to 0999, it is ignored.
Example
If files test000.wdf, test0001.wdf, and test0071.wdf are present, test001.wdf is created.

*If the factory firmware version is earlier than 2.00 on a standard model (without the /C8 option), it is applied
after formatting by pressing the Utility key > System Configuration soft key > Format soft key.

M Page 20-4

Change the underlined sections.

» Up to 12500 files and folders can be displayed in the file list. If there are more than a total of 12500 files
and folders in a given folder, the file list for that folder will display only 12500 files and folders. There is no
way to set which files and folders are displayed.
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M Page 20-6

Add the following explanation after “Including Setting Information (Information).”

Waveform Gradation (Waveform Gradation)

Select this option when the color data setting is ON (Rev.).

* ON: The gradation of the waveform is the same as that of the waveform displayed on the screen.
» OFF: The printing color of the waveform is monochrome.

User’s Manual (IM DLM5058-02EN)

H Page 9-2

Please change the information as shown in the area enclosed by the broken line.

Clear the check boxes of all the measurement items.

Copies the settings on this screen ~ CYcle mode
to all channels

Measure Item

All OFF Copy To All Trace Gycle Mode OFF

DWMEX DMMin DmP*P DW igh DMLOW

pooboooooag
11T Amplitude

AL s
v Delay ™ Delay Setup

M Page 94

Please change the information as shown in the area enclosed by the broken line.

Measurement Items (Measure Item)

Measure Item

All OFF Copy To All Trace Cycle Mode = OFF

DWMax DMMin alr DWHigh DMLOW

poo ooooog
11T Amplitucie

O*=-belay BDelay Setup

Change the underlined sections.

Note

The measurement locations of the following items can be indicated.
Max, Min, P-P, High, Low, Amplitude, Rms, Mean, SAdev(AC RMS), «+«--xxrerererrreeeenenes

Hl Page 14-17 ANALYSIS Power Measurement Menu
Change the underlined sections.

» Forinput channels that are assigned to power measurement and whose mode is set to ON, the following
standard waveform parameters cannot be set. Because the measurement items of power measurement
are the same as the following standard waveform parameters, the power measurement values are used
in place of waveform parameters.

Max, Min, P-P, Rms, Mean, Sdev(AC RMS), Avg Freq
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l Page 16-5 PRINT USB Menu

Add the description in the area enclosed by the broken line and the underlined text section.

PRINT

WAL Sct the print destination to USB
& usB

Mode

Mode

Hardcopy

Hardcopy
(with Menu)

(i sthie- Hardcopy (with Menu)
The entire instrument screen is printed.

Hardcopy .
(tlma s Hardcopy (without Menu)

The menu is not printed.
Only HP inkjet printers (HP Inkjet) can be used.
pooooood Color printing (ON) or black and white printing (OFF)

Applies color gradation to the waveform (ON) or
applies a single color to the waveform (OFF)
This appears when Color is set to ON.

l Page 16-6 PRINT Network Menu

The waveform area of the instrument screen is printed.

Add the description in the area enclosed by the broken line and the underlined text section.

PRINT
Print To

- Set the print destination to Network.
M Network

Mode

Mode

Hardcopy
(with Menu)

Format

Hardcopy

(S Hardcopy (with Menu)
The entire instrument screen is printed.

Hardcopy

HP InkJet (e =y Hardcopy (without Menu)

The menu is not printed.

Format

HP InkJet = =]=] Inkjet
HP inkjet printer

L HP Laser
HP laser printer

pOoooooad

L—Color printing (ON) or black and white printing (OFF)

L Applies color gradation to the waveform (ON) or
applies a single color to the waveform (OFF)
This appears when Color is set to ON.

The waveform area of the instrument screen is printed.
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l Page 16-7 PRINT File Menu

Add the underlined sections.

Set the print destination to File.

PRINT J Mode Hardcopy (with Menu)

Print To (Hﬂ{'dﬁfpy) The screen displayed on the instrument is saved exactly as it appears.
with Menu

[ [ Hardcopy (without Menu)

The waveform area of the instrument screen is saved.
The menu is not saved.

Mode
Hardcopy

Hardcopy i (vithout Menu

(with Menu)

Format

As in Hardcopy (without Menu) mode, the entire instrument screen
is saved, but the time axis is magnified from 2 to 10 times.

Format PNG format

The file size is approximately 50 KB when you save a black and white

screen capture and approximately 200 KB when you save a color

screen capture.

g BMP format

The file size is approximately 100 KB when you save a black and white screen
capture and approximately 1.6 MB when you save a color screen capture.

JPEG format
The file size for black and white is approximately 300 KB.

PNG

1 File Name
w0k PNE

File name

Save L
destination

Saved in black and white

Saves using 65536 colors

e ON(Rev.)
Saves using 65536 colors The image background will be white.

- ceom ON(Gray)
Saves using 32 grayscale levels

L More... (transparent or opaque background, inclusion of settings, waveform gradation)

l Page 16-8 PRINT File Menu
Add the following explanation after “Including Setting Information (Information).”
Waveform Gradation (Waveform Gradation)

7. Press the More soft key to display the following menu.
Gradation can be applied to the waveform color when Color is set to ON (Rev.).

More...

Background

Normal
Information

OFF ON

Haveform
Graclation

OFF ON

a-Applies color gradation to the waveform (ON) or
applies a single color to the waveform (OFF)
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l Page 17-4 File name (File Name)

Add the underlined sections.

File

Auto Naming

Numbering

File Name

Comment

Auto naming

Name

OFF
ke [P0 j The auto naming feature is disabled. The name that you specify using the
OFF File Name setting is used. If a file with the same name exists in the save
destination folder, an overwrite confirmation dialog box is displayed.

(e — Numbering

The instrument automatically adds a three-digit number from 000 to 999

or a four-digit number from 1000 to 4999 after the common name

specified using the File Name setting and saves the file.

Date

As shown in the following figure, the instrument uses an 8-character file name
that is produced based on the date and time using base-36 numbers (0 to 9
and A to Z). The file name specified using the File Name setting is not used.

l Page 179 Screen Captures (Screen Image)

Add the description in the area enclosed by the broken line and the underlined text section.

Others
" File List

ok pNg
Data Type

Screen Image

Format

OFF

1 File Name

Save Image

Information

-Set Data Type to Screen Image.

Format PNG format

The file size is approximately 50 KB for black and white and 200
KB for color.

BMP format

The file size is approximately 100 KB for black and white and 1.6
MB for color.

g JPEG format

The file size for black and white is approximately 300 KB.

PNG
USB

PNG

Saves using 65536 colors.

=W ON(Rev.)
Saves using 65536 colors. The image background will be white.

|- lEeem ON(Gray)
Saves using 32 grayscale levels

Saves the
More... Background
screen
Background
capture LELEIRE - Normal

Normal Saves data without changing the background (opaque)
Information

Transparent = Trans parent
b 0 o A

- i Saves data with a transparent background

When the data b Gradation O

format is BMP or
JPEG and Color

is not ON (Rev.)

% - Whether to save the instrument settings that were used
“| at the time the waveform was acquired

Applies color gradation to the waveform (ON) or
applies a single color to the waveform (OFF)
This appears when Color is set to ON (Rev.).
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Communication Interface User’s Manual (IM DLM5058-17EN)

M Page 5-128

Add the following commands after : IMAGe : TONE.

:IMAGe:WGRadation

Function  Sets or queries whether or not gradation is
applied to the waveform portion of the screen
image to be output.

Syntax :IMAGe:WGRadation {<boolean>}

:IMAGe:WGRadation?

:IMAGE:WGRADATION ON

:IMAGE:WGRADATION?

—> :IMAGE:WGRADATION 1

Example

Description This command is valid only when : IMAGe : TONE
REVerse is selected.

M Page 5-256
Add the following commands after
:SYSTem:0CANcel (Offset Cancel).

:SYSTem:POWeroff:EXECute
Function  Turns the instrument off. This command also sets
how the instrument is to behave when the main
power switch turned on the next time.
Syntax :SYSTem:POWeroff:EXECute [<NRf>
[,<Boolean>]]
<NRf> =1 to 60
Example  :SYSTEM:POWEROFF:EXECUTE
Description « For <NRf>, set the time in seconds before the
instrument is turned off. If <NRf> is omitted,
the power is turned off after 5 seconds. Here,
turning off the power means turning off the
power switch on the front panel.

Turning off the instrument while it is

communicating with the controller may cause

a communication error on the controller. To

prevent communication errors, the following

procedure is recommended.

1. Enter the time required to close controller
communication and send this command.

2. Close communication between the controller
and this instrument within the entered time
period.

» For <Boolean>, set how the instrument is to
behave when the main power switch turned
on the next time. When <Boolean> is ON,
the instrument will turn on when you turn off
the power switch and then turn it back on.
When <Boolean> is OFF, the instrument will
remain off even when you turn off the power
switch and then turn it back on. If <Boolean> is
omitted, the behavior is the same as if it were
set to OFF.

M Page 5-332
Add the following commands after
:TRIGger:DELay:TIME,

:TRIGger:DETect?
Function = Queries whether a trigger has occurred.

Syntax :TRIGger:DETect? [{<NRf>}]
<NRf> = 0 to 360000 (timeout value, in units of
10 ms)

Example  :TRIGGER:DETECT? 0
—> :TRIGGER:DETECT 1
Description ¢ The instrument returns 1 when it is triggered, 0
when it is not. If the instrument was triggered
before sending this command, it returns 1.

» |f a timeout period is set, the instrument returns
1 when it is triggered. If the instrument is not
triggered within the timeout period, it returns 0.
If the timeout period is set to 0, the instrument
returns 1 if it is triggered when the command is
sent or 0 otherwise.

« The timeout period can be omitted. If omitted,
the behavior is the same as when <NRf>=0.

* When the following operation is performed, the
instrument resets to the state where no trigger
is detected (the state where the instrument
returns 0 when this command is sent).

* When this command is sent

* When waveform acquisition starts

* When the waveform acquisition conditions
are changed while waveform acquisition is
in progress
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