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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
DLM3022, DLM3032, DLM3052 IM DLM3054-01EN  The supplied CD contains the PDF file

Digital Oscilloscope

DLM3024, DLM3034, DLM3054
Mixed Signal Oscilloscope
Features Guide

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

DLM3022, DLM3032, DLM3052 IM DLM3054-02EN
Digital Oscilloscope

DLM3024, DLM3034, DLM3054

Mixed Signal Oscilloscope

User’s Manual

This document. The supplied CD contains the
PDF file of this manual. The manual explains
how to operate this instrument.

DLM3022, DLM3032, DLM3052 IM DLM3054-03EN
Digital Oscilloscope

DLM3024, DLM3034, DLM3054

Mixed Signal Oscilloscope

Getting Started Guide

Provided as a printed manual.

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

DLM3022, DLM3032, DLM3052 IM DLM3054-04EN
Digital Oscilloscope

DLM3024, DLM3034, DLM3054

Mixed Signal Oscilloscope

Operation Guide

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.”

DLM3022, DLM3032, DLM3052 IM DLM3054-17EN
Digital Oscilloscope

DLM3024, DLM3034, DLM3054

Mixed Signal Oscilloscope

Communication Interface User’s Manual

The supplied CD contains the PDF file of this
manual. Explains the functions of the this
instrument’s communication interface, how to
configure it, and how to control this instrument
from a PC using the interface.

DLM3022, DLM3032, DLM3052 IM DLM3054-92Z1
Digital Oscilloscope

DLM3024, DLM3034, DLM3054

Mixed Signal Oscilloscope

Document for China

The “EN” 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 DLM3054-01EN
IM DLM3054-02EN

Features Guide and User’s Manual

Communication Interface.pdf IM DLM3054-17EN

Communication Interface User’s Manual

Online Help

The content similar to the Features Guide, IM DLM3054-01EN, 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 DLM3054-03EN.
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DLM Models and Conventions Used in This Manual

Models Explained

This manual explains the 4-channel model of this instrument. Channel settings vary depending on the

model.

Notes

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
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

P\ SR EES SIS\ Bl 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.

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)
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Chapter 1  Vertical and Horizontal Control

1.1  Setting the Vertical Axis (Analog Signal)

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

CH menu

» Turning waveform display on or off

* Input coupling

* Probe

* Turning inverted waveform display on and off
 linear scaling

» Label display

» Bandwidth limit

» Offset

UTILITY menu
» Turning offset cancel on or off

SCALE knob
* Vertical scale

4 POSITION knob
» Waveform vertical position
» “Vertical Axis (Analog Signal)” in the Features Guide

CH Menu

1. Press a key from CH1 to CH4. The channel key illuminates brightly, and the following menu
appears.

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

Turns the inverted waveform display on and off

Turns waveform display on or off Linear scaling
Input coupling Label display
Probe Bandwidth limit

CH1 B
Display Goupling Probe Invert Linear Scale Label Bandwidth% P”S"U" :0.00v

ffset
OFF ON = DG 111 OFF ON OFF OFF Full 0.[ov

Offset

2. |If you press a channel key different from step 1, that channel becomes configurable.
The channel key being configured illuminates brightly, and the channel key selected in Step 1 is dark.

Note
*  When waveform display is on, channel keys (CH1 to CH4) whose illuminate. You can press channel
keys that are not illuminated to turn their waveform displays on. You can press channel keys that are
illuminated to turn their waveform displays off.
*  When the record length (Record Length) of the ACQUIRE menu is set to the maximum record length, the
CH2 and CH4 waveforms cannot be used. For details on the ACQUIRE menu, see section 3.1.

IM DLM3054-02EN 11



1.1 Setting the Vertical Axis (Analog Signal)

Input Coupling (Coupling)

DC:

DC50:

Displays the waveform produced from only the AC component of the input signal through
1 MQ.

Displays the waveform produced from both the DC and AC components of the input signal
through 1 MQ.

Displays the waveform produced from both the DC and AC components of the input signal
through 50 Q.

Input Coupling Settings and Frequency Response

The frequency responses when the input coupling is set to AC, DC, and DC50 are shown below.
Note that if the input coupling is set to AC, the instrument does not acquire low-frequency signals or
signal components as indicated in the figure below.

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

-3dB -3dB

Tlnput frequency 500 MHz* Input frequency 500 MHz*

About 1 Hz when 1:1 probe is used
1 Hz or lower when 10:1 probe is used

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

A\

CAUTION

The maximum input voltage in the case of 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. For frequencies above 100 kHz, damage may occur even if 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 a result, even when a high voltage signal

is actually applied, it may not be measured as a high voltage signal. Furthermore, the
over-range indicator may not be displayed on the 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.

IM DLM3054-02EN



1.1 Setting the Vertical Axis (Analog Signal)

French

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.

Si le courant du couplage d’entrée est alternatif (CA), conforme a la réponse en fréquence,
le signal d’entrée est davantage atténué aux fréquences plus basses. Par conséquent,
méme si vous appliqué un signal de tension élevée, ce dernier risque de ne pas étre
mesuré comme tel. De plus, le voyant de dépassement de plage risque de ne pas s’afficher
a I'écran. Le cas échéant, basculez le couplage d’entrée sur CC (courant continu) afin de
vérifier la tension du signal d’entrée.

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

IM DLM3054-02EN
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1.1 Setting the Vertical Axis (Analog Signal)

Probe (Probe)

Press the Probe soft key. The following menu items appear.

Probe type (when Voltage)
Attenuation Deskew value

Probe
Type Attenuation

Push ## :0.00ns

Deskew
® 1.00ns

Voltage 11

When the probe type is Current

Type Attenuation || probe Zero | DEMAG &
Ay CAL FeroCAL

1
Gurrent (1V/A)

Execute the demagnetization and automatic
zero adjustment of current probes.

(Execution is only possible when a YOKOGAWA
PBC100 or PBCO050 is connected.)

Execute automatic zero adjustment of current probes
(can only be executed when current probes are connected)

Note

When a current probe with a YOKOGAWA probe interface (such as a the PBC100 or PBC050 probe) is
connected to the instrument, you can execute demagnetization and automatic zero adjustment from the

instrument.
When you demagnetize and perform automatic zero adjustment on a current probe, do not clamp the

conductor. If you demagnetize a current probe while the conductor is clamped, the current that flows through

the conductor as a result of demagnetization may damage components of the DUT circuitry.

Linear Scaling (Linear Scale)
Press the Linear Scale soft key. The following menu items appear.

Turn linear scaling on or off.
Unit Scaling Coefficient (A) and Offset (B)

i Linear Scale

"
Mode B

OFF  ON

Label Display (Label)

Press the Label soft key. The following menu items appear.

Turns label display on or off
Label

Label
Display

OFF ON

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

| Push % :Full
Banclwidth[§

~Bancdwidth™§

I Full

1-4 IM DLM3054-02EN



1.1 Setting the Vertical Axis (Analog Signal)

UTILITY System Configuration Menu

Press UTIL and then the System Configuration soft key. The following menu items appear.

System Configuration 0

Measurement
Measure Parameter —M M Offset Gancel

Font Size  Small  Large Delay Cancel

Max Rows 4 Others

Storage ————————————————————————————— TRIG OUT Polarity Positive Negative

& Format USB Function  USBTMC Mass Storage

Click Sound| OFF ON

Turns offset canceling on or off

Turning Offset Cancel On or Off (Offset Cancel)

ON: The offset is subtracted from the input signal when cursor measurements, computations, and
other operations are performed.

OFF: The offset is not subtracted from the input signal when cursor measurements, computations,
and other operations are performed.

Vertical Scale (SCALE knob)

1. Press a key from CH1 to CH4 to select the channel that you want to set the vertical scale for.

» The CH key that you press illuminates brightly.
+ The LED between the SCALE and 4 POSITION knobs illuminates in the color assigned to the selected
channel (the color around the CH key).

2. Turn the SCALE knob to set the vertical scale.

If you push the SCALE knob, the FINE indicator illuminates, allowing you to set the vertical scale with
higher resolution.

CH1 to CH4 keys
VERTICAL

A POSITION
\/

— LED

— FINE indicator

5.00Y |:| Logic

While you control the knob, the vertical scale value is displayed in the
corresponding channel information display area. The display
disappears after a few seconds when you stop controlling the knob.

IM DLM3054-02EN 1-5



1.1 Setting the Vertical Axis (Analog Signal)

Waveform Vertical Position (§ POSITION knob)

1. Press a key from CH1 to CH4 to select the channel that you want to set the vertical position for.

* The CH key that you press illuminates brightly.
+ The LED between the SCALE and 4 POSITION knobs illuminates in the color assigned to the selected

channel (the color around the CH key).

2. Turn the 4 POSITION knob to set the vertical position.

You can set the vertical position to 0 V by pressing the POSITION knob.

CH1 to CH4 keys

VERTICAL — 4 POSITION knob
\/

While you control the knob, the vertical position value is displayed in
the corresponding channel information display area. The display
disappears after a few seconds when you stop controlling the knob.

Note

Preview
» If you change the vertical scale when waveform acquisition is stopped, the waveform is displayed

expanded or reduced vertically.
+ If you change the vertical position when waveform acquisition is stopped, the waveform display position
changes.

1-6
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1.2

LOGIC Menu

Setting the Vertical Axis (Logic Signal) (On
models with the logic signal input port)

This section explains the following settings for the vertical axis for logic signals:
LOGIC Menu
» Turning waveform display on or off
» Set bits.

Turning bit display on and off, label name, threshold level, and noise rejection
« Bus display

Turning the bus display on or off, bus bit assignment, labels, and format

« State

display

Turning state display on or off, clock source, clock source polarity, detection level, hysteresis, and
state assignment
» Bit and bus display order
» Deskewing

SCALE knob
« Display size

4 POSITION knob
» \Vertical position

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

Press LOGIC. The following menu items appear.

You can

also tap MENU (B)) in the upper left of the screen and select the LOGIC menu from

VERTICAL on the top menu that is displayed.

Turns waveform display on or off State display
Set bits. Bit and bus

Bus display display order Deskew value
LOGIC f
Display Push % :0.0ns

Bit Setup Bit Order Deskew
OFF [ON @ 1.0ns

Note

If you press the L key when it is not illuminated, the key illuminates, and the LOGIC waveform display
turns on. Logic signal waveforms are displayed in the CH4 waveform display area.

If you press the LOGIC key when it is illuminated, the key turns off, and the LOGIC waveform display
turns off.

When the record length (Record Length) of the ACQUIRE menu is set to the maximum record length,
LOGIC waveforms cannot be used. For details on the ACQUIRE menu, see section 3.1.

IM DLM3054-02EN
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1.2 Setting the Vertical Axis (Logic Signal) (On models with the logic signal input port)

Bit Settings (Bit Setup)

Press the Bit Setup soft key. The following screen appears.

For Logic Probes Other Than the 701989

Bit Setup 0
_,—Turns the display on or off for all bits
~ Al Name Threshold Level
L .

Threshold level

If you change the automatically specified value,
¥ Bit6 the preset setting changes to “Userdef.”

Bit5

w¥Bit7T A7

Preset threshold levels
“bitd Selecting a preset automatically sets the

CMOS(5V)
“Bit3 threshold level.

¥Bit2

¥ Bit1 | Al

“Bit0 A0

Display on/off state and label of each bit

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

Turns the display on or off for all bits

Bit Setup

Threshold Type | = All Fach The threshold type is set to All.
Threshold Level Noise Rejectio Noise rejection

Threshold level
~[Bit6 If you change the automatically specified value,

TG the preset setting changes to “Userdef.”
Lo

Preset threshold levels
CMOS(5Y) . Selecting a preset automatically sets the
~Bit3 threshold level.

#Bit2

~Bit4

~Bit1

¥ Bit0

Display on/off state and label of each bit
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1.2 Setting the Vertical Axis (Logic Signal) (On models with the logic signal input port)

* When the Threshold Type is Each

Note

#Bit6
#~Bit5
“IBit4
#Bit3
~Bit2
#Bit1

#Bit0

Disp

Threshold Type All Each
Threshold Noise Rejection
CMOS(5V)
CMOS(5V)
CMOS(5V)
CMOS(5Y)
CMOS(5V)
CMOS(5V)
CMOS(5V)
CMOS(5V)

lay on/off state and
label of each bit

Turns the display on or off for all bits

Preset threshold levels

» Selecting a preset automatically sets
the threshold level.

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

e — 1 he threshold type is set to Each.

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.

I— Noise rejection

For logic probes other than the 701989, the threshold type is All. The setup menu does not appear.
The Level and Noise Rejection* of Bit Setup are linked with the Level and Noise Rejection* settings when
LOGIC is set as the source in the trigger settings.

*

You can set this when the logic probe is 701989.
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1.2 Setting the Vertical Axis (Logic Signal) (On models with the logic signal input port)

Bus Display (Bus)

Press the Bus soft key. The following menu items appear.

Turns bus display on or off

Bus bit assignment
Label Format

Assignment.

Bus bit assignment

1.
2.

Press the Assignment soft key. The assignment edit screen appears.

Press the cursor movement soft key on the Edit menu to move the cursor to the right of the

position where the bit is to be placed.

Turn the jog shuttle, or move the SET key up, down, left, or right to select the bit to be placed

from the group of bits.
Press SET.
The selected bit is placed to the left of the cursor position.

Press the ENTER soft key to confirm the setting.

Assignment

location Cursor

MSB
[71 [6] [5] [4] [31 [2] [1] [K

Bit7 Bit6 Bit5 Bit4 . )
1 This is the same as pressing the

Bts || Bit2 | Bitl Bitd Defauit corresponding soft key on the edit menu.

‘ Enter

Edit Menu

Default

Move the cursor

Restores the default settings Backspace

Delete all Confirms the settings

Deletes the bit to the left of the cursor

Delete
Deletes the bit to the right of the cursor
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1.2 Setting the Vertical Axis (Logic Signal) (On models with the logic signal input port)

State Display (State)

Press the State soft key. The following menu items appear.

Turns the state display on and off
Clock source during state display
Clock source polarity (Polarity)
Clock source detection level
Clock source hysteresis

State Assignment

°| State ; HH- 7
. ) . o Push # :0.00V
Polarity Threshold Hysteresis At Threshold
T 1§t @ ooy 0. 3div @® 0.[Igov
Set with the jog shuttle T
Set with the jog shuttle Push % -0.3div
> Hysteresis

0 .Ediv

When the clock source is LOGIC

4

Clock Source Bit Polarity o

Assignment.

LOGIC Bit0 ot ft

Clock source bit

State Assignment
Press the Assignment soft key. The following screen appears.

Assignment 0

~ Al Turns the display on or off for
all bits and the bus

# Bus
#Bit7
+Bit6
& Bit5

VBit4 Turn the display of each bit and
“BE the bus on and off.

+Bit2
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1.2 Setting the Vertical Axis (Logic Signal) (On models with the logic signal input port)

Bit and Bus Display Order (Bit Order)

Press the Bit Order soft key. The following screen appears.

Bit Order Q

Moves the display order up BT AT
Moves the display order down BitG AG
Display order reversal Bit5 Ab

Reverses the display order
of Bus and Bit7 to Bit0

Select a bit or the
Bit4 Ad bus, and edit the
— display order.
Restores the default

settings 52 (2
| Bit1 At

Reverse Default

Bit0 A0

1. Turn the jog shuttle or move the SET key up and down to select the bit or bus to move.
The selected bit or bus cell is highlighted.

Bit Order Q

Bit7 AT — Selected cell

Bit6 A
Bitd AD
Bit4 A4
Bit3 A3
Bit2 A2
Bit1 A1

Bit0 A0

2. Press the Up or Down soft key to move the selected bit or bus up or down.

Every time the selected bit or bus moves up or down, the order of the upper and lower bits or bus is
switched.

Bit Order Q

Bit6 A6
Bits Ab
Bit4 A4
Bit3 A3
Bit2 A2

Bit1 A1

EEY G @ When the selected
Bit0 A0 cell is moved 6 The change affects the bit and bus

positions downwards  display order along the vertical axis
of the screen.

Deskew (Deskew)
Set the adjustment values for the time offsets (skew) between the logic signal and other signals, which
are caused by the use of different types of probes. Deskewing is performed on all eight bits collectively.
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1.2 Setting the Vertical Axis (Logic Signal) (On models with the logic signal input port)

Display Size (SCALE Knob)

1. Press LOGIC to make the SCALE knob control the LOGIC setting.

*  The LOGIC key illuminates brightly.
+ The LED between the SCALE and & POSITION knobs illuminates in the color assigned to the LOGIC

channel (the color around the LOGIC key).
2. Turn the SCALE knob to set the display size.

Vertical Position (§ POSITION Knob)

1. Press LOGIC to make the 4 POSITION knob control the LOGIC setting.

* The LOGIC key illuminates brightly.
+ The LED between the SCALE and & POSITION knobs illuminates in the color assigned to the LOGIC

channel (the color around the LOGIC key).
2. Turn the 4 POSITION knob to set the vertical position.

— 4 POSITION knob

— LED

— SCALE knob

LOGIC key
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1.3 Setting the Horizontal Scale (Time Scale)

Set the time per grid (1 div) displayed on the screen.
Turn the TIME/DIV knob to set the value.
If you change the TIME/DIV setting while waveform acquisition is stopped, the waveform is displayed
expanded or reduced horizontally.
» “Horizontal Axis (Time Axis)” in the Features Guide

HORIZONTAL

~« POSITION >~

See section 2.2.

— TIME/DIV knob

2019/06/31 13:48:01 9 Running
Edge CH1 £+ History |Normal
Auto 510mY 1000 125MS/s

100us/div
125kPts
|

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.
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Chapter 2

Trigger

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 length
* Hold-off time
» “Trigger mode (Trigger Mode)” and
“Trigger Hold-off (Holdoff)” in the Features Guide

MODE menu

Press MODE. The following menu items appear.
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.

Trigger mode Hold-off time

" [Push #:20.000ns

Auto Level Normal N Single @ HOIdOfQIEih
5

When the trigger mode is set to N Single .
‘ Hold-off time

N Count Holdoff " IPush #% :20.000ns

Auto Level Normal N Single ~ Holdoff
@ 20ns ihs

Set with the jog shuttle

PlﬁhG'J 52
> ount
Set with jog @ |

shuttle

Acquisition count

Trigger mode (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.

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, and then displays all of the acquired signals.

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

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.

Hold-off time (Holdoff)
The trigger hold-off feature temporarily stops the detection of the next trigger once a trigger has
occurred.
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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 canceling on or off
» “Trigger Position (POSITION Knob),”
“Trigger Delay (DELAY),” and
“Delay Cancel (Delay Cancel),”
in the Features Guide

Trigger Position (¢« POSITION » knob)

1. Turn the 4« POSITION p knob to set the trigger position.

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

2019/06/23 19:3
Edge CH1 4+
Auto 0.00 ¥

*

You can set the trigger position even when waveforms are not being acquired.

Trigger Delay (DELAY)

1. Press DELAY.
The DELAY key illuminates.
2. Turn the 4« POSITION p knob to set the trigger delay.

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

2019/06/23 19:3
Edge CH1 4+
Auto 0.00 ¥

*

You can set the trigger delay even when waveforms are not being acquired.

3. Press DELAY 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

Turning Delay Cancel On or Off (Delay Cancel)

1.

Press UTIL. The UTILITY menu appears.
You can also tap MENU (@)in the upper left of the screen and select the UTILITY menu from UTILITY on
the top menu that is displayed.

Press the System Configuration soft key. The following menu items appear.

System Configuration 0

Measurement

Measure Parameter Offset Gancel

Font Size Small  Large Delay Cancel

Max Rows 4 Others

TRIG OUT Polarity Positive Negative

Storage

Format USB Function| USBTMG Mass Storage

Click Sound| OFF ON

Turns delay canceling on or off

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

ON:

OFF:

Measures time with the trigger position set to 0 s (does not apply the delay to time

measurement)
Measures time with the trigger point set to 0 s (applies the delay to time measurement)

IM DLM3054-02EN
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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 used to detect trigger source edges, source bit
» Probe attenuation
* Input range
» “Edge Trigger (EDGE),”
“Trigger Source (Source),”
“Trigger Slope (Slope/Polarity),”
“HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection),” and
“Trigger Level (Level)” in the Features Guide

EDGE menu

Press EDGE. The menu that appears varies depending on the specified trigger source.
You can also tap MENU (@) 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 from CH1 to CH4

HF rejection
Noise rejection

Set the trigger source to one of CH1 to CH4. Level used to detect

Trigger slope trigger source edges

EDGE

ot Noise | Push#%:0.00v
Source Slope HF Rejection Rejection @ CHI Level

0.Mov

CHA i s OFF ™ = A

When the Trigger Source Is LOGIC (On models with the logic
signal input port)
Set the trigger source to LOGIC.

Source bit Level used to detect
Trigger slope trigger source edges

EDGE
Source Source Bit Slope

| Push @ :2 50V

@ Level
LOGIC Bit0 £ L Iz 2 Hov

i Noise rejection
For the 701989 Logic Probe

EDGE
Source Source Bit Slope

Noise Push # =2 .50V

Re jection @ Level

LOGIC Bit0 A VA 2. @ov
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2.3 Triggering on an Edge Trigger

When the Trigger Source Is EXT (External trigger signal)

Set the trigger source to EXT.

Trigger slope
Probe attenuation Level used to detect

Input range trigger source edges

EDGE
Source Slope Probe Range

24) 4 v £t 1E 1000 [E +00V

| Push #:0.000V

Ext Level
@ 0.joov

Input Range (Range)

When the trigger source is set to EXT, select the input range.

The selectable ranges vary depending on the probe attenuation setting.
1:1: +2Vor+20V

10:1: £20 V or £200 V

When the Trigger Source Is LINE

Set the trigger source to LINE.

| EDGE
Source

LINE

IM DLM3054-02EN
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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 used to detect trigger source edges, HF rejection, noise rejection
» “Edge OR Trigger [ENHANCED]” in the Features Guide

ENHANCED Edge OR menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Edge OR from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to Edge OR.
Trigger source pattern Trigger level

Pattern Levels

Edge OR

Trigger Source Pattern (Pattern)
Press the Pattern soft key. The following menu items appear.

Selecting this check box
_ selects all the channels.
K_J:Trigger slope

E3

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

Trigger Levels (Levels)
Press the Levels soft key. The following menu items appear.

Level used to detect trigger source edges

HF rejection
Noise rejection

HF Rejection Noise Rejection
20MHz 15kHz 7

20MHz 15kHz

7
Mz | 15Kz 7
#

20MHz 15kHz
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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 * Time condition, reference time
Source bit » Trigger level

» Comparison condition Level used to detect trigger source states, HF
Trigger source pattern, combination rejection, noise rejection

» Trigger condition » Level used to detect clock source edges

» “Pattern Trigger [ENHANCED]” in the Features Guide

ENHANCED Pattern Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Pattern from the setup menu that is displayed.

Clock Source (Clock)

3. Press the Clock soft key. Select the clock source from the setup menu that is displayed. The
menu that appears varies depending on the specified clock source.

When the Clock Source Is from CH1 to CH4

Set the trigger type to Pattern.
Set the clock source to one of CH1 to CH4.
Trigger source pattern Trigger level
Logic combination Level used to detect
Trigger condition clock source edges*

Push % :0.00vY
CH1 Level

0.0y

Gondition

Pattern
AN Enter @

Comparison condition

* You can also set the level for detecting clock source edges on the setup screen for trigger levels (Levels).

When the Clock Source Is LOGIC (On models with the logic signal input port)

Set the trigger type to Pattern. Trigger source pattern
Set the clock Logic combination  Trigger level
source to LOGIC. Trigger Level used to detect
Source bit condition clock source edges*

= T Push & :2 .50¥

Level
2 Bov

Source Bit Logic Condition

Pattern Levels @
Pattern LOGIC Bit0 AND  OR Enter

Comparison condition

* You can also set the level for detecting clock source edges on the setup screen for trigger levels (Levels).
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2.5 Triggering on Multiple Input Patterns

No Clock Source

Set the trigger type to Pattern.
Set the clock source to None
Trigger source pattern
Logic combination Trigger level
Trigger condition

Condition

Pattern Levels
Pattern Enter

Comparison condition

When the trigger condition is True or False

¥ Time condition Reference time

Push % :4.000ns

- o Time
Logic Condition " oyaification | | pyels @ o™
OR True More,than -

@0
H‘_\Q More than

Pattern

Trigger Source Pattern (Pattern)
Press the Pattern soft key. The following menu items appear.

When the Clock Source Is CH1 to CH4 or LOGIC (On models with the logic signal
input port)

Set the slope of the signal
Bitr| H L X set as the clock source

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

No Clock Source
The same menu appears as that shown above for when the clock source is CH1 to CH4 or LOGIC

(on models with the logic signal input port). Because there is no clock source, set the patterns of the
trigger sources (all signals: CH1 to CH4, LOGIC).

IM DLM3054-02EN
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2.5 Triggering on Multiple Input Patterns

Time Condition (Time Qualification)

If no clock source (None) is set, the time condition is set if the trigger condition is True or False.

Set what kind of relationship must be established between the comparison condition achievement time
and the specified reference time (Time or Time1 and Time2).

For details on the trigger points when the time condition is met, see chapter 4, “Triggering” in the Features
Guide (IM DLM3054-01EN). When Timeout is selected, the instrument triggers when a timeout occurs.

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
and 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 is longer than the specified reference
time (Time)

Reference time (Time or Time1 and Time2)
When the Time Condition is More than, Less than, or Timeout

Set the time condition to More
than, Less than, or Timeout.

Reference time
(Time)

Push ¥ :4.000ns

i Time
Gondition Qualification Levels Time
@® ths

True More than

When the Time Condition is Inside or Outside

Pattern

Logic

AND  OR

Set the time condition
to Inside or Outside. Reference time
(Time1)

Time
Qualification Levels
True Inside

Gondition

Trigger Levels (Levels)

Reference time
(Time2)

Press the Levels soft key. The following menu items appear.

For Logic Probes Other Than the 701989

Level used to detect trigger source states

HF rejection

HF Rejection

20MHz
20MHz
20MHz
20MHz

Threshold
Bit7-0| CMOS(5Y)

15kHz

15kHz

15kHz

15kHz

Noise rejection

]

Noise Rejection

7

by,
7
7

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.”

IM DLM3054-02EN



2.5 Triggering on Multiple Input Patterns

For the 701989 Logic Probe

* When the Threshold Type is All
Level used to detect trigger source states

HF rejection Noise rejection

(%]

HF Rejection Noise Rejection
20MHz 5 = PreseF threshold levels _
Selecting a preset automatically sets the
i threshold level.
20MHz
20MHz
Threshold e e 1 NF€Sshold level
Bit7-0 CMOS(5V) o Threshold Type | All Each If you change the automatically specified

value, the preset setting changes to

“Userdef.”
oise Rejection | A4 A

Noise rejection The threshold type is set to All.

* When the Threshold Type is Each
Level used to detect trigger source states

HF rejection Noise rejection

HF Rejection Noise Rejection

Ml | 15kH # Preset threshold levels

« Selecting a preset automatically sets

Wz | 182 s the threshold level.

20MHz | 15kHz # * When the threshold type is Each, set
7

the threshold level for each bit.
20MHz | 15kHz

Threshold e e 1 hreshold level
Bit7 CMOS(5Y) . Threshold Type  All Each o If you Change the automatica”y
specified value, the preset setting
changes to “Userdef.”
Bith ) : « When the threshold type is Each, set
Bit4 CMOS(SY) ) the threshold level for each bit.

Bit6 CMOS(SV)

bt 3 T The threshold type is set to Each.

Bit2 CMOS(BY)

Bit1 CMOS(SV)

Bit0 CMOS(EY)

Noise Rejection| 8 | # =—=—————————l IR T {[o])]
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2.6 Triggering on Pulse Width

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

» Trigger source
Polarity, HF rejection, noise rejection, source bit, level used to detect trigger source states

* Time condition, reference time
» “Pulse Width Trigger (ENHANCED)” in the Features Guide

ENHANCED Pulse Width menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Pulse Width from the setup menu that is displayed. The
following menu items appear.

Set the trigger type to Pulse Width.

Trigger source
Time condition Reference time

Time Push #% =4 .000ns
Qualification @ Time

Pulse Width CH1 T More _than s

J=R More than
JL Less than
Jeny] nside
NN Outside
JH Timeout

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

When the Trigger Source Is from CH1 to CH4

HF rejection » section 2.3
Noise rejection » section 2.3

Set the trigger source to one of CH1 to CH4. Level used to detect
Polarity trigger source states

Source |
Push % :0.00%

ST 7 jects Re jection @ CH1 Level

0.0y

CH1 i W o Al

IM DLM3054-02EN 2-11



2.6 Triggering on Pulse Width

When the Trigger Source Is LOGIC (On models with the logic signal input port)

Set the trigger source to LOGIC.

Source bit Level used to detect

Polarity trigger source states

Source Bit Polarity Push ¥ :2.50¢

eve|
Bit0 o @ 2.Fov

Noise rejection
For the 701989 Logic Probe

> Source

Noise | Push 'f 2 .lsov
Re jection @ eve

LOGIG BitD 5 o 2. @ov

Source Source Bit Polarity

Time Condition (Time Qualification)

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

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

Features Guide (IM DLM3054-01EN). When Timeout is selected, the instrument triggers when a
timeout occurs.

More than : When the pulse width is longer than the specified reference time (Time)
Less than : When the pulse width is shorter than the specified reference time (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 is longer than the specified reference time (Time)

Reference time (Time or Time1 and Time2)
When the Time Condition is More than, Less than, or Timeout

Set the time condition to More Reference time
than, Less than, or Timeout. (Time)

v Time Push #% -4 .000ns
SOTED Qualification Time

Pulse Width CH1 T More than @ s

When the Time Condition is Inside or Outside

Set the time condition Reference time
to Inside or Outside (Time1)

-

Time

OES Qualification

Pulse Width CH1 I Inside

Reference time
(Time2)
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2.7

Triggering on Rise and Fall Times

This section explains the following settings for triggering on rise and fall times:
» Trigger source
Trigger slope, HF rejection, level used to detect trigger source edges

* Time condition, reference time
» “Rise/Fall Time Trigger (ENHANCED)” in the Features Guide

ENHANCED Rise/Fall Time Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Rise/Fall Time from the setup menu that is displayed. The
following menu items appear.

Set the trigger type to Rise/Fall Time.

Trigger source
Time condition Reference time

Time
Qualification
Rise/Fall Time | CH1 £ More _than

Trigger Source (Source)
Press the Source soft key. The following menu items appear.

HF rejection » section 2.3

Trigger source Level used to detect trigger

Trigger slope source edges (Upper)

Push © :Togzgle
Source Upper Level

Source Slope jecti 0.f5v

Lower Level
CH1 + T i -0.15Y

Level used to detect trigger
source edges (Lower)

IM DLM3054-02EN
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2.7 Triggering on Rise and Fall Times

Time Condition (Time Qualification)

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

For details on the trigger points when the time condition is met, see chapter 4, “Triggering” in the
Features Guide (IM DLM3054-01EN).

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 and 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

Reference time (Time or Time1 and Time2)
When the Time Condition is More than or Less than

Set the time condition to Reference time
More than or Less than. (Time)

Time

¥ Source
Qualification

Push # :4.000ns
Time

Rise/Fall Tine  CH1 £ More than @® s

When the Time Condition is Inside or Outside

Set the time condition Reference time
to Inside or Outside (Time1)

N me

Ti
SuliEe Qualification

Rise/Fall Tine  CH1 £ Insicle

Reference time
(Time2)
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2.8 Triggering on Runt Signals

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

» Trigger source
Polarity, HF rejection, noise rejection, level used to detect trigger source states

« Time condition, reference time
» “Runt Trigger [ENHANCED]” in the Features Guide

ENHANCED Runt Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Runt from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to Runt.
Trigger source
Time condition

Time
Qualification
CH1 JIn Nope

¥ Source

Trigger Source (Source)
Press the Source soft key. The following menu items appear.

HF rejection » section 2.3
Noise rejection » section 2.3

Trigger source Level used to detect trigger

Polarity source states (Upper)

Push @ Toggle
Upper Level

0.@ov
Lower Level
-0.50¥

Polarity Re jection

o 7~ A |

Level used to detect trigger
source states (Lower)
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2.8 Triggering on Runt Signals

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

For details on the trigger points when the time condition is met, see chapter 4, “Triggering” in the
Features Guide (IM DLM3054-01EN).

None : Without a time condition

More than : When the Runt signal’s pulse width is longer than the specified reference time (Time)
Less than : When the Runt signal’s pulse width is shorter than the specified reference time (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

Reference time (Time or Time1 and Time2)
When the Time Condition is More than or Less than

Set the time condition to Reference time
More than or Less than. (Time)

-

Source Time Push #:4.000ns
Qualification

ime
CH1 Mn More than ® s

When the Time Condition is Inside or Outside

Set the time condition Reference time
to Inside or Outside (Time1)

Time

¥ Source
Qualification

GH1 [In Inside

Reference time
(Time2)
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2.9 Triggering on Timeout Period

This section explains the following settings for triggering on the timeout period:
» Trigger source
Polarity, HF rejection, noise rejection, source bit, level used to detect trigger source states
* Timeout period
» “Timeout Trigger [ENHANCED]” in the Features Guide

ENHANCED Timeout Menu

1. Press ENHANCED. The ENHANCED menu appears.

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. Select Timeout from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to Timeout.
Trigger source Timeout period

Push % :4.000ns

@ Time -

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

When the Trigger Source Is from CH1 to CH4

HF rejection » section 2.3
Noise rejection » section 2.3

Set the trigger source to one of CH1 to CH4. Level used to detect

Polarity trigger source states

" [VPush ¥ :0.00v

FUIEIHE Rejection @ GH1 Level
JL 15 ANE 0.[ov

When the Trigger Source Is LOGIC (On models with the logic signal input port)

Set the trigger source to LOGIC.

Source bit Level used to detect

Polarity trigger source states

Push % :2 .50¥

Source Bit Polarity
@ evel
Bit0 JL 1T oun 2 Bov

Noise rejection
For the 701989 Logic Probe

- Source |
Noise Push 'f 2 .I5()V
Rejection @ evel

LOGIC Bit0 i om VA 2 B

Source Source Bit Polarity
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2.10 Triggering on a Window Trigger

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

Polarity, HF rejection, noise rejection, level range for Window
« Time condition, reference time

» “Window Trigger [ENHANCED]” in the Features Guide

ENHANCED Window Menu

1.

Press ENHANCED. The ENHANCED menu appears.

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.

Press the Type soft key. Select Window from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to Window.
Trigger source
Time condition

Time
Qualification
Window CH1 == None

Trigger Source (Source)
Press the Source soft key. The following menu items appear.

HF rejection » section 2.3
Noise rejection » section 2.3

Trigger source Level range for
Polarity Window (Upper)

Polarity Re jection

Lower Level
[ =

5 2 A 0.50V

Level range for
Window (Lower)
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2.10 Triggering on a Window Trigger

Time Condition (Time Qualification)

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 or Time1 and Time2) for the instrument to
trigger.

For details on the trigger points when the time condition is met, see chapter 4, “Triggering” in the
Features Guide (IM DLM3054-01EN). When Timeout is selected, the instrument triggers when a
timeout occurs.

None : Without a time condition (when the waveform moves from inside the window to outside,
or from outside the window to inside)

More than : When the time that the waveform stays inside or outside the window is longer than the
specified reference time (Time)

Less than : When the time that the waveform stays inside or outside the window is shorter than the
specified reference time (Time)

Inside . When the time that the waveform stays inside or outside the window is longer than
reference time Time1 and 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 is longer than the
specified reference time (Time)

Reference time (Time or Time1 and Time2)

When the Time Condition is More than, Less than, or Timeout

Set the time condition to More Reference time
than, Less than, or Timeout. (Time)

¥ Source Time Push % :4.000ns

Qualification @ Time
Window CH1 ==~ More than

ths

When the Time Condition is Inside or Outside

Set the time condition Reference time
to Inside or Outside (Time1)

¥ Source g

Ti
Qualification
Inside

Reference time
(Time2)
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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, polarity
« Trigger level
Level range for Window, HF rejection, noise rejection
» “Window OR Trigger [ENHANCED]” in the Features Guide

ENHANCED Window OR Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Window OR from the setup menu that is displayed. The
following menu items appear.

Set the trigger type to Window OR.
Trigger source pattern Trigger level

Pattern Levels

Window OR

Trigger Source Pattern (Pattern)
Press the Pattern soft key. The following menu items appear.

Selecting this check box
7y selects all the channels.
jPolarity

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

Trigger Levels (Levels)
Press the Levels soft key. The following menu items appear.

Level range for Window (Upper)
Level range for Window (Lower)

HF rejection Noise rejection

Upper Level Lower Level HF Rejection Noise Rejection
0.50v -0.50¢ 20MHz 15kHz #

20MHz 15kHz

#
WMz | 15kHz #
7

20MHz 15kHz
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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 used to detect trigger source edges
« Time condition, reference time
» “Interval Trigger [ENHANCED]” in the Features Guide

ENHANCED Interval Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select Interval from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to Interval.
Trigger source
Time condition Reference time

Time Push #% =4 .000ns
Qualification @ Time

Interval CH1 £ More_than s

L More than
PUH Less than
o inside
FREY outside
=) Timeout

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

When the Trigger Source Is from CH1 to CH4

HF rejection » section 2.3
Noise rejection » section 2.3

Set the trigger source to one of CH1 to CH4. Level used to detect

Trigger slope trigger source edges

Source |
PUSI?H? : I(_) . ()()‘iv'
Rejection @ evel

CHA 5 = W oA 0.mov

Source Slope
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2.12 Triggering on Edge Intervals

When the Trigger Source Is LOGIC (On models with the logic signal input port)

Set the trigger source to LOGIC.

Source bit Level used to detect

Trigger slope trigger source edges

Push % -2 50V

Level
@ 2 Hov
Noise rejection
For the 701989 Logic Probe

= Source
Source Source Bit Slope

Noise | Push#:2 50v

Re jection @ Level

LOGIC Bit0 F 1 M 2.5V
Time Condition (Time Qualification)
Set what kind of relationship must be established between the interval between two consecutive edges

(rising or falling) and the specified reference times (Time or Time1 and Time2) for the instrument to
trigger.

For details on the trigger points when the time condition is met, see chapter 4, “Triggering” in the
Features Guide (IM DLM3054-01EN). When Timeout is selected, the instrument triggers when a
timeout occurs.

More than : When the edge interval is longer than the specified reference time (Time)

Less than : When the edge interval is shorter than the specified reference time (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 is longer than the specified reference time (Time)

Reference time (Time or Time1 and Time2)
When the Time Condition is More than, Less than, or Timeout

Set the time condition to More Reference time
than, Less than, or Timeout. (Time)

- Time

e Push # :4.000ns
ualification i

@ ime
Interval CH1 + More than s

When the Time Condition is Inside or Outside

Set the time condition Reference time
to Inside or Outside. (Time1)

v Time
SuliEe Qualification

Interval CH1 £ Inside

Reference time
(Time2)
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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
» Trigger mode

Trigger condition
» Level used to detect trigger source states, hysteresis

» “FlexRay Bus Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.

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. Select FlexRay from the setup menu that is displayed. The following
menu items appear.
Set the trigger type to FlexRay.

Trigger source Level used to detect
Trigger type trigger source states

Push @ :Toggle
_— Le\J'e\g

¥ " Source Mode 0.[mov

Hysteresis
FlexRay CH1 SMbps | Frame Start | 0 _Bdiv

Hysteresis

Frame Start Error ID/Data D OR
I
ID OR mode
ID/Data mode

Error mode
Frame Start mode

Trigger Source (Source)
Press the Source soft key. The following menu items appear.

Trigger source
Bit rate
Bus channel assignment
HF rejection » section 2.3

Bit Rate Channel HF Rejection
SMhbps A B OFF
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2.13 Triggering on FlexRay Bus Signals (Option)

Trigger Mode (Mode)

Frame Start Mode (Frame Start)
Press the Mode soft key and then the Frame Start soft key.
The instrument triggers on the start of FlexRay bus signal frames.

Error Mode (Error)
Press the Mode soft key and then the Error soft key. The following menu items appear.

Set the trigger mode to Error.

Push @ :Toggle
Levef

0.gov
Hysteresis
0_6div

¥ Source Mode T Error TonE

FlexRay CH1 5Mbps Error Or

OFF ON |[OFF ON | [OFF| ON

/

Turns error detection on or off for
CRC, BSS, and FES errors

ID/Data Mode (ID/Data)

Press the Mode soft key and then the ID/Data soft key. The following menu items appear.

Set the trigger type to ID/Data.
Trigger condition

Push @ :Toggle
Le\J'e\g

¥ Source Mode E Condition e

Hysteresis
FleRay  CHi SMbps  ID/Data Setup Yo v

Trigger Condition (Condition Setup)

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

¢ When the Comparison Condition of Data1 Is True or False

FlexRay ID/Data Condition Setup

Frame Start (always selected)

MiIndicator o Indicator Setp —————————————————RH Vs [[eF-11e] 4

D B ID comparison condition
o a 1 —

Gondition Reference Values (a and b)
@ Cycle Count ,—Cycle Count comparison condition
" I — Reference Values (a and b)
Condition 1 a 0

) Data length
¥ Datal Size Position 0 == ) .
Comparison start position

Gondition | True — . @ =n : .
Comparison condition
Hex| XX XX XX XK XX XX XX XX
Bin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX Data Pattern
XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

Data2
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2.13 Triggering on FlexRay Bus Signals (Option)

¢ 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 Indicator Setyp —————a;I[ITs[[eF:10e]4

~D ,— ID comparison condition

Condition I = e — Reference Values (a and b)

®Cycle Count ,—Cycle Count comparison condition
T I e — Reference Values (a and b)
' — Data length
# Datal Size Position 0 =
Comparison start position
Condition = 1 @ = ) .
Comparison condition
g B Reference Values (a and b)
MSB s — Comparison range
Endian [ Bi i i i i Whether to use a signed or unsigned
data format
Byte order
Data2

ID OR Mode (ID OR)
Press the Mode soft key and then the ID OR soft key. The following menu items appear.

Set the trigger type to ID OR.
Trigger condition

Push @ :Toggle
Le\J'e\g

Source Mode Condition 0.Tov
FlexRay  CHI SMps | D OR Setup A
Trigger Condition (Condition Setup)
Press the Condition Setup soft key. The following screen appears.
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.

FlexRay ID OR Condition Setup %] - Select an ID’s check box to use it
|—r as a trigger condition.

Rt ,7 ID comparison condition

D Condition| ID = a Reference Values (a and b)

Gycle Count Condition| Don’t Care Reference Values (a and b)

~ D2 |—

ID Condition ID = a

Cycle Count comparison condition

Cycle Count Condition Don’t Care
~ID3 L = Select Don’t Care if you do not want

to make the cycle count a trigger

ID Condition 1D = @ L
condition for ID2.

Cycle Count Condition Don’t Gare

D4
ID Condition 1D = @

Gycle Count Condition Don’t Care

IM DLM3054-02EN
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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
» Trigger mode

Trigger condition
» Level used to detect trigger source states, hysteresis

» “CAN Bus Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.

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. Select CAN from the setup menu that is displayed. The following
menu items appear.
Set the trigger type to CAN

Trigger source Level used to detect
Trigger type trigger source states

Push @ :Toggle
LeveF'
Source 0

Hysterésis
CAN CH1 500kbps SOF 0.6div

Hysteresis

ID/Data D OR
‘ !
ID OR mode
ID/Data mode
Error mode
SOF mode
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2.14 Triggering on CAN Bus Signals (Option)

Trigger Source (Source)
Press the Source soft key. The following menu items appear.

Trigger source
Bit rate HF rejection » section 2.3
Recessive level Sample point

Push # 162 .5%
@Sample Point

62.5%

Bit Rate Recessive HF Rejection

500kbps H L OFF

When the bit rate is set to User Define
‘ Bit rate

Push @ :Toggle
Bit Rat

= Source

I it Rate
Source Bit Rate Recessive HF Rejection @ fl000 . 0kbps

) Sample Point
CH1 User Define H L OFF | 62.5%

Sample point

Trigger Mode (Mode)

SOF (Start of Frame) Mode
Press the Mode soft key and then the SOF soft key.
The instrument triggers on the start of CAN bus signal frames.

Error Mode (Error)
Press the Mode soft key and then the Error soft key. The following menu items appear.

Set the trigger mode to Error.

Push @ :Toggle
Levef

Source Mode S T 0 .U_E]V
N Or Hysteresis
CH1 500kbps Error l

Error Frame Stuff

0_6div

OFF ON |[OFF ON | [OFF| ON

« J

Turns error dete;:tion on or off for
Error Frame, Stuff, and CRC errors

The instrument triggers on error frames (when the error flag is active) or when it detects any of various
errors.

ID/Data Mode (ID/Data)

Press the Mode soft key and then the ID/Data soft key. The following menu items appear.

Set the trigger type to ID/Data.
Trigger condition

Push @ :Toggle
Le\J'e\g
.0

¥ Source Mode

o'
Condition Hysteresis
CH1 500kbps | ID/Data Setup 0.6dliv
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2.14 Triggering on CAN Bus Signals (Option)

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

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

When the Comparison Condition Is True or False

CAN ID/Data Condition Setup

Frame format
Frame Format | Standard Extend

SOF (always selected)

%D ,7 Set the ID input format to Pattern.
Input Format | Pattern Message

Bit pattern of ID
Hex| X XK (If you select Extend for the frame
Bin XXX XXXX XXXX format, 29 bits are displayed here)

Data length for the data field
Goneftion | True O~ Comparison condition
Hest XX XX XX XX XX XX XX XX

Bin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX Data Pattern

XXXX XXXX XKXX XXXX XXKX XXXX XXXX XXXX

MIACK Mode ACK e~ ACK slot state

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

GAN ID/Data Gondition Setup

_,— Frame format
Frame Format | Standard Extend

SOF (always selected)

) ,7 Set the ID input format to Pattern.
Pattern Message

Input Format

Bit pattern of ID
(If you select Extend for the frame
Bin XXX XXXX XXXX format, 29 bits are displayed here)

Hext X XX

Data length for the data field
Condition| Data = a s~ Comparison condition
a e — Reference Values (a and b)

i C e — Bit positions of the most significant
bit (MSB) and the least significant bit
(LSB) in the data to be compared

Endian Big Little Sign  Sign Unsign

¥ ACK Mode ACK

Whether to use a signed (Sign) or
unsigned (Unsign) data format

byte order
ACK slot state
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2.14 Triggering on CAN Bus Signals (Option)

* When ID Input Format Is Message

GAN ID/Data Gondition Setup

SOF (always selected)

A R e Set the ID input format to Message.

Select an ID from the message list in
the loaded physical value/symbol

[Csignal
definition file (.sbl)

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

Comparison condition

mmm— Reference Values (a and b)

ID OR Mode (ID OR)
Press the Mode soft key and then the ID OR soft key. The following menu items appear.

Set the trigger type to ID OR.
Trigger condition

Push @ :Toggle
Le\J'e\g

¥ Source Mode E Condition et

Hysteresis
CHI 500kbps | ID OR Setup T B

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

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

e When ID Input Format Is Pattern

CAN ID OR Condition Setup

Frame Format | Standard B e~ Frame format
SOF (always selected)
SV G L G e — Set the ID input format to Pattern.
~ D1 Hex' X XX
Bin XXX XXXX XXXX
Hext| X XX

Bin| 300K J00(K XXX
Bit pattern of ID

(If you select Extend for the frame
Bin 00( J00X X000¢ format, 29 bits are displayed here)

Hext| X XX

Hext X XX

Bin XXX XXXX XXXX

[“IRemote Frame
[‘,D . l— Set the trigger source frame
)ata Frame.

MIACK Mode |ACK I nm —~ ACK slot state

IM DLM3054-02EN
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2.14 Triggering on CAN Bus Signals (Option)

* When ID Input Format Is Message

CAN ID OR Gondition Setup

Frame Format | Standard Extend

¥ Input Format Pattern Message

SOF (always selected)
Set the ID input format to Message.

Select IDs from the list of messages
loaded from the physical
value/symbol definition file (.sbl)
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2.15

Triggering on CAN FD Bus Signals (Option)

This section explains the following settings for triggering on CAN FD bus signals:
» Trigger source

Bit rate, sample point, data phase bit rate, data phase sample point, recessive level, HF rejection
« Trigger mode

Trigger condition
* CAN FD standard
» Level used to detect trigger source states, hysteresis

» “CAN FD Bus Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.
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. Select CAN FD from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to CAN FD Level used to detect
Trigger source trigger source states
Trigger type CAN FD standard

Push @ :Togzle
—@ Leve
Source FD Standard 0.00v

CH1 500kbps Hysteresis
CAN FD /1Mbps 1507 non-150 | 0. Gdiv

l Hysteresis

ID/Data I> Or FDF (ErrorPassive)
I
‘ ESI mode
FDF mode
ID OR mode

ID/Data mode

Error mode
SOF mode

IM DLM3054-02EN
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2.15 Triggering on CAN FD Bus Signals (Option)

Trigger Source (Source)
Press the Source soft key. The following menu items appear.
Trigger source

Bit rate and
sample point

Data phase bit rate and sample
point

Recessive level
HF rejection » section 2.3

¥ 'Bit Rate  Data Bit Rate| Recessive  HF Rejection

[~

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

Press the Bit Rate soft key. The following menu items appear.

Bit rate Sample point

Source —

= Bit Rate i
Push % :62 .5%
@Sample Point.

68.5%

Bit Rate
500kbps

When the bit rate is set to User Define
; Bit rate

~  Source
~ Bit Rate ~

— | dte
Bit Rate @ #000 . 0kbips

. Sample Point
User Define 62.5%

Sample point

Data Phase Bit Rate (Data Bit Rate) and Sample Point
(Sample Point)

Press the Data Bit Rate soft key. The following menu items appear.

Data phase bit Data phase
rate sample point

- Source

Pata Bit Rate

Push # 162 .5%
@Sample Point

68 .5%

Bit Rate
1Mbps

When the data phase bit rate is
set to User Define Data phase
‘ bit rate

~  Source .
- Data Bit Rate Bit Rate

Bit Rate 8" {000 .Okbps
. Sample Point
User Define 62.5%

Data phase
sample point
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2.15 Triggering on CAN FD Bus Signals (Option)

Trigger Mode (Mode)

SOF (Start of Frame) Mode
Press the Mode soft key and then the SOF soft key.
The instrument triggers on the start of CAN FD bus signal frames.

Error Mode (Error)
Press the Mode soft key and then the Error soft key. The following menu items appear.

Set the trigger mode to Error.

Push @ :Toggle
Levef

¥ Source Mode FD Standard 0.00v

Error Type .
CH1 500kbps 0 Hysteresis
/1Mbps Error IS0 non-1S0 0. Bdiv

Error Frame Stuff Fixed Stuff
OFF ON |OFF ON | [OFFF ON |OFF| ON

-

Turns error detection von or off for Error Frame,
Stuff, Fixed Stuff, and CRC errors

When the CAN FD standard* When CRC is set to ON
is set to ISO ‘

Select the check boxes for the
CRC error factors to detect.

Error Frame Stuff Fixed Stuff CRC = ORG Error Factor €3
CRC Error >

OFF oN [OFF oN [OFF oN  oFF lgN ector P Stuff Count

¥ CRC Sequence

When the CAN FD standard* When CRC is set to ON
is set to non-ISO ‘ CRC errors are not detected if

both check boxes are cleared.
Error Frame Stuff Fixed Stuff CRG

OFF ON J[OFF ON |OFF, ON OFF |[ON

* CAN FD standard setting » page 2-31

The instrument triggers on error frames (when the error flag is active) or when it detects various errors.

ID/Data Mode (ID/Data)

Press the Mode soft key and then the ID/Data soft key. The following menu items appear.

Set the trigger type to ID/Data.
Trigger condition

-

Push @ :Toggle
Le\J'e\g
0

Source Mode FD Standard _@ 0.00v

o
CH1 500kbps goncition Hysteresis
JiMps - D/bata 5P 180 non-0 0. 6av
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2.15 Triggering on CAN FD Bus Signals (Option)

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

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

When the Comparison Condition Is True or False
CAN FD ID/Data Condition Setup

Frame Format | Stanclard I s~ Frame format
SOF (always selected)
& Set the ID input format to Pattern.
Input Format | Pattern Message Bit pattern of ID
Hex| X XX (If you select Extend for the frame
format, 29 bits are displayed here)
Bin| XXX XKXX XXXX
Rame Fra Set the trigger source frame

|:¢Data Frame: /,7 Comparison size

Size e~ COMparison start position

Gondition s~ Comparison condition

Hex' XX XX XX XX XX XX XX XX
Bin XK XXXX XXKK XXXK XUXC XHKK XHKX XXKX Data Pattern
XHHK XXX XU XUKK XHKH XHKK XXKK XXX

MIACK Mode ACK . e ACK slot state

When the comparison condition is Data = a; Data # a; a < Data; Data< b; a
< Data < b; or Data < a, b < Data
CAN FD ID/Data Condition Setup

Frame Format  Standard R aaamssmssmm— Frame format

SOF (always selected)

Ep Set the ID input format to Pattern.

Input Format | Pattern Message Bit pattern of ID
Hex| X XX (If you select Extend for the frame
format, 29 bits are displayed here)
Bin XXX XXXX XXXX
Remote Frame ,— Set the trigger source frame
|:¢Data Frame /,7 Comparison size
Size 8 |byte S~ COMparison start position
Condition| Data = a s~ Comparison condition

a amm~ Reference Values (a and b)

7 smmmmmmm~ Bit positions of the most significant
bit (MSB) and the least significant bit

Encian |~ Big Little Sign  Sign Unsign >
(LSB) in the data to be compared

¥ ACK Mode ACK

Whether to use a signed (Sign) or
unsigned (Unsign) data format

Byte order
ACK slot state
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2.15 Triggering on CAN FD Bus Signals (Option)

* When ID Input Format Is Message

GAN FD ID/Data Condition Setup

SOF (always selected)

L A R e Set the ID input format to Message.

Select an ID from the message list in
the loaded physical value/symbol

[CIsignal
definition file (.sbl)

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

Comparison condition
mmm~ Reference Values (a and b)

ID OR Mode (ID OR)
Press the Mode soft key and then the ID OR soft key. The following menu items appear.

Set the trigger type to ID OR.
Trigger conditions » “ID OR Mode” in section 2.14

Push @ :Toggle
Le\J'e\g
0

-

Source Mode = Condition FD Standard @ 0.0V

. Hysteresis
EI#.’| b;gOkbps D OR Setup IS0 non-IS0 ! o_Bldiv
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2.15 Triggering on CAN FD Bus Signals (Option)

FDF Mode (FDF)

Press the Mode soft key and then the FDF soft key. The following menu items appear.

Set the trigger type to FDF.
Trigger condition
Push @ :Toggle
—@ Le\J'e\g
Source Condition FD Standard 0.00v

CH1 500kbps 1] Hysteresis
/1Mbps FDF {CAN) l 180 non-IS0 0_6div

0 1
(CAN) (CAN FD)

Trigger Condition (Condition)

Set the FDF bit state as a trigger 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 on it.

ESI Mode (ESI (ErrorPassive))

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

Trigger condition
» Level used to detect trigger source states, hysteresis

» “LIN Bus Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.

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. Select LIN from the setup menu that is displayed. The following menu
items appear.
Set the trigger type to LIN.

Trigger source Level used to detect
Trigger type trigger source states

Push @ :Toggle
Levef
0

Mode Break Lenath

Hysteresis

LIN GH1 19200bps| Break Synch 10 | 0_6div
Hysteresis
Break Synch Error ID/Data D OR
!
ID OR mode
ID/Data mode
Error mode
Break Synch mode
Trigger Source (Source)
Press the Source soft key. The following menu items appear.
Trigger source HF rejection » section 2.3
Bit rate Sample point

Bit Rate HF Rejection Push #% 62 .53

@Sample Point
19200bps OFF 62_5%

When the bit rate is set to User Define
‘ Bit rate

> Source

Source Bit Rate HF Rejection
Sample Poin

CH1 User Define OFF 62.5%

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. The following menu items appear.

Set the trigger mode to Break Synch.
Low-pulse bit length that is used to detect breaks

Push @ :Toggle
Levef

¥ Source Mode Break Length 0.00v
Hysteresis
LIN GH1 19200bps, Break Synch 10 0. Bdiv

The instrument triggers when it detects a break field and then a synch field (Break Field + Synch
Field).

Error Mode
Press the Mode soft key and then the Error soft key. The following menu items appear.

Set the trigger mode to Error.

Push @ :Toggle
Levef

Source Mode S T 0.00v

or Hysteresis
LIN GH1 19200bps Error 0. 6div

Parity Sync
OFF ON OFF ON

Turns errorvdetection on or off
for Parity and Sync errors

The instrument triggers when it detects an error.

ID/Data Mode

Press the Mode soft key and then the ID/Data soft key. The following menu items appear.

Set the trigger type to ID/Data.
Trigger condition

Push @ :Toggle
Le\J'e\g

] o
Source Mode Condition Hyste?égi[gv

LIN CH1 19200bps.  ID/Data Setup 0. Gdiv
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2.16 Triggering on LIN Bus Signals (Option)

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

The instrument triggers on the AND of the Break Synch, ID, and Data Frame conditions. ltems
whose check boxes are selected are used as trigger conditions.

* When the Comparison Condition Is True or False

LIN ID/Data Condition Setup

Break Synch (always selected)

§XX
:'7 Bit pattern of ID
in XX XX

“Data Frame

B e e — D ata length
Condition| True e~ Comparison condition

Hese XX XX XX XX XX XX XX XX
Bin 00X XXXX XXXX XXXX XXXX XXXX XXXX XXXX Data Pattern

XX XXXX XXX XXXX XXXX XXXX XXXX XXXX

¢ When the Comparison Condition Is Data = a; Data # a; a < Data; Data < b; a < Data < b; or
Data < a, b < Data

LIN ID/Data Goncition Setup

Break Synch (always selected)

XXX
} Bit pattern of ID
in XX XX

#Data Frame
Size e~ Data length
Gondition EEEEaammmmm ~ Comparison condition
a —_— e  Reference Values (a and b)

MSB L ey — Bit positions of the most significant
bit (MSB) and the least significant bit

Endian ™ Big Little Sign Sign Unsign
(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
Press the Mode soft key and then the ID OR soft key. The following menu items appear.

Set the trigger type to ID OR.
Trigger condition

Push @ :Toggle
Le\J'e\g

¥ Source Mode E Condition et

Hysteresis
LIN CH1 19200bps|  ID OR Setup T B

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

The instrument triggers on the AND of the Break Synch condition and the condition of one of the
four IDs. ltems whose check boxes are selected are used as trigger conditions.

LIN ID OR Condition Setup

S aaaammmmm ~ Break Synch (always selected)

x| XX

i XX 000K

X XX

in| 00 000

Bit pattern of ID
X XX

i X 000K

30 XX

in. XX XXXX
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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
« Trigger mode

Trigger condition
» Level used to detect trigger source states, hysteresis

» “CXPI Bus Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.

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. Select CXPI from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to CXPI.

Trigger source Level used to detect
Trigger type trigger source states

Push @ :Toggle
Le\J'e\g
Source 0

Hysterésis
CXPl CH1 19200bps SOF 0. Gdiv

Hysteresis

PTYPE ID/Data D OR Wakeup/Sleep

‘ \lNakeupISIeep mode
ID OR mode
ID/Data mode
PTYPE mode
Error mode

SOF mode
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2.17 Triggering on CXPI Bus Signals (Option)

Trigger Source (Source)
Press the Source soft key. The following menu items appear.

Trigger source HF rejection » section 2.3
Bit rate T Sample

Plsh # -0 .0400T.,

Source Bit Rate T Sample  |Clock Tolerance HF Rejection @ T e

0.080Tbit

CH1 19200bps 0.040Thit +1.0% 0OFF

Set with the jog shuttle

Push % :+1.0%

Set with the jog shuttle

Clock tolerance

When the bit rate is set to User Define

4

~  Source ) EEE

Saurce Bit Rate T sanple B Rater  HF Rejection PUSh?:SOém?IgT'"

CH User Define @ Owdomst | 19240bes OFF @ o_ogorhit
Bit rate

: . 19200bps

Set with the jog shuttle Clock Toleranc

+ .04

Clock tolerance

Trigger Mode (Mode)

SOF (Start of Frame) Mode
Press the Mode soft key and then the SOF soft key.
The instrument triggers on the start of CXPI bus signal frames.

Error Mode
Press the Mode soft key and then the Error soft key. The following menu items appear.

Set the trigger mode to Error.
Push @ :Togzle
= = IRRE Levef
Mode Error Type -0

or Hysteresis

CxPI GH1 19200bps Error 0. 6div

Parity CRC Data Length Framing
OFF ON [OFF ON [OFF ON | OFF ON

v

Turns error detection on or off for Parity, CRC, Data Length,
Framing, IBS, and Clock errors

The instrument triggers when it detects any of various types of errors.
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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. The following menu items appear.

Set the trigger mode to PTYPE.

Push @ :Toggle
Levef
0

-

Mode Gondition

Hysteresis
CXPl CH1 19200bps  PTYPE rran T b

FE%I‘?’IE’YE No Response

The instrument triggers when it detects the PTYPE of the CXPI bus signal.

ID/Data Mode

Press the Mode soft key and then the ID/Data soft key. The following menu items appear.

Set the trigger type to ID/Data.
Trigger condition

v

Push @ :Togal
- Levgf'se

-
Source Mode Condition

Hysteresis
CXPl  |GH1 19200bps  ID/Data Setup T By

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

The instrument triggers on the AND of SOF, ID, frame information, and Data conditions. Items
whose check boxes are selected are used as trigger conditions.

When PTYPE is set to No, the ID bit pattern cannot be set to 0.

* When the Comparison Condition Is True or False

GXPI ID/Data Condition Setup

I SOF (always selected)

@D PTYPE
with PTYPE  Yes 4, Bit pattern of ID

e Frame Information
Bin| XXX XXXX * Wakeup
* Sleep
¥ Frame Information .CT

Wakeup X = Sleep X =

,7 Comparison size
Size Position 0 bytte——1— [

omparison start position

# Data

Condition e mmmmm ~  Comparison condition

Hex' XX XX XX XX XX XX XX XX
Bin XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX Data Pattern
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2.17 Triggering on CXPI Bus Signals (Option)

¢ When the Comparison Condition Is Data = a; Data # a; a < Data; Data < b; a < Data<b; or
Data < a, b < Data

CXPl ID/Data Condition Setup

R E— SOF (always selected)

%D PTYPE
with PTYPE  Yes 4, Bit pattern of ID

e [ Frame Information
Bin| XXX XXX * Wakeup
* Sleep
¥ Frame Information .CT

Wokeup X = Sleep X ¥

¥ Data . .
Comparison size

ot [ e [FESTEED Comparison start position

Condition| Data = a S — Comparison condition
Cl e~ Reference Values (a and b)

7 LB mmmmmmmm Bit positions of the most significant
bit (MSB) and the least significant bit

Endian | Big Little Sign.  Sign Unsign
(LSB) in the data to be compared

Whether to use a signed (Sign) or
unsigned (Unsign) data format

Byte order
ID OR Mode (ID OR)
Press the Mode soft key and then the ID OR soft key. The following menu items appear.

Set the trigger type to ID OR.
Trigger condition

-

Push @ :Toggle
Le\J'e\g
.0

o
Source Mode Concition

Hysteresis
CXPl  GH1 19200bps. I OR Setup T B

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

The instrument triggers on the AND of the SOF condition and the condition of one of the four IDs.
Iltems whose check boxes are selected are used as trigger conditions.

CXPl ID OR Condition Setup

SOF (always selected)
¥

with PTYPE  Yes No e s — PTYPE

D1 Hex| XX
Bin| XXX XXXX
Hex| XX
Bin XXX XXXX
Bit pattern of ID
Hex | XX
Bin XXX XXXX

Hex | XX

Bin 300 00K
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2.17 Triggering on CXPI Bus Signals (Option)

Wakeup/Sleep Mode

Press the Mode soft key and then the Wakeup/Sleep soft key. The following menu items appear.
The instrument triggers upon detection of the type you have set.

Set the trigger mode to Wakeup/Sleep

Push @ :Toggle
Le\J'e\g

¥ Source Mode Type 0.00v
Hysteresis

CXPl CH1 19200bps| Wakeup/Sleep Wakeup Pulse 0. div

Wakeup Pulse Wakeup Sleep Frame Sleep
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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 mode
HF rejection, source bit Trigger condition
* Format » Level used to detect trigger source states,
hysteresis

» “SENT Trigger [ENHANCED, option]” in the Features Guide
Auto Setup
The instrument can automatically set the trigger source format, level, and hysteresis from the received
SENT signal and trigger on them. For details, see section 12.6.

ENHANCED SENT Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select SENT from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to SENT

Trigger source

Format Level used to detect

Trigger type trigger source states

Push © :Toggle
— Levef’

" Source T 0.0my
Hysteresis
| 0. 6div

l Hysteresis

Fvery Fast CH Fast CH Fvery Slow GH B
Fast CH 538G Data Slow CH ID/Data

‘ Error mode
Slow CH ID/Data mode
Every Slow CH mode
Fast CH Data mode
Fast CH S&C mode
Every Fast CH mode

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

When the Trigger Source Is from CH1 to CH4

HF rejection » section 2.3

Level used to detect
Set the trigger source to one of CH1 to CH4. trigger source states

HF Rejection

Hysteresis
OFF 0. 6div

Hysteresis
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2.18 Triggering on SENT Signals (Option)

When the Trigger Source Is LOGIC (On models with the logic
signal input port)

Set the trigger source to LOGIC. Level used to detect
Source bit trigger source states

Push # =2 .50V

Source Source Bit

LOGIC Bit0

Level
@ 2 Bov

For the 701989 Logic Probe Noise rejection

> Source - |
Noise Push # =2 .50V

Re jection @ Level
LOGIC Bit0 P Al 2 Bov

Source Source Bit

Format (Format)
Press the Format soft key. The following menu items appear.

Number of data nibbles of
fast channel messages

Whether to include pause pulses in Fast CH
messages (ON or OFF)

(This is selectable when the version is APR2016
or JAN2010.)

CRC type
(This is selectable when the version
is APR2016 or JAN2010.)

Version Clock Tick

=4 = Format § 5
Version Clock Tick  |Clock Tolerance Data Nibbles | Pause Pulse | CRG Type |® Customize Push % :3.00us
E Clock Tick

rror ©)
APR2016 3.00us 425.0% 6 OFF [ON  Recommended = Factgr 8.00us

Set with the jog shuttle Push % 1275 0%
ock Toleranc

Clock tick tolerance

Customize Error Factor Q

Set with the jog shuttle

Successive Calibration Pulses

[CJoFF

« Preferred Option

[10Option 2

Status and Communication
¥iBit 0

¥iBit 1

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

Trigger Mode (Mode)

Every Fast CH Mode
Press the Mode soft key and then the Every Fast CH soft key.
The instrument triggers when it detects a fast channel message.
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2.18 Triggering on SENT Signals (Option)

Fast CH S&C Mode
Press the Mode soft key and then the Fast CH S&C soft key. The following screen appears.

The instrument triggers on the status and communication bit pattern.

Set the trigger mode to Fast CH S&C.
Trigger condition

Push © :ToFgle

= = = Leve
Source Mode " Condition 0.00v
Hysteresis

Format Fast CH Set
S80 ene 0. biv

Fast CH Status and Communication Q

Hex | X
:’— Bit Pattern
Bin XXX

Fast CH Data Mode

Press the Mode soft key and then the Fast CH Data soft key. The following menu items appear.

Set the trigger mode to
Fast CH Data.

Trigger condition Data Type

Push @ :Toggle
Le\J'e\g
.0

Source |~ Mode ™ Congit Fast CH
ondition g -

Format Fast CH Setup Data Type Hysteresis

Data Nibble User 0. Gdiv

-

When the data type is User

4

Fast CH

Data Type
Nibble 'User ser Setup

When the version is APR2016

User Data Type Setup G User Data Type Setup 0

Size Order P
| o Multiplexing
# Datal Big Little

¥ Data? B | Little =) ¥ Datal (FC)

«Data2

Order
Little

Little

[CIpata3
[IData3

[1Data4
[ClData4

Nibble order

Data size' Select this check box in the case of a multiplexed signal?

Select the check boxes for the items that
you want to use as comparison conditions
The total number of bits for Data1 to Data4 is up to 24. If you try to exceed the total number of bits,

1
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)

Trigger Condition (Condition Setup)
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 the fast channel Data conditions. ltems whose check boxes

are selected are used as trigger conditions.

* When the Data Type is Nibble

Fast CH Data Condition Setup

L L L s~ COmparison condition

Hex| XX XX XX
:’— Data Pattern
Bin J000¢ XXX X00K X000( XXX XHXX

* When the Data Type Is User

Fast CH Data Condition Setup

Condition
# Datal Data = a

~ Data2 Data = a

Comparison

condition Reference Values (a and b)

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

Every Slow CH Mode

Press the Mode soft key and then the Every Slow CH soft key. The following menu items appear.
The instrument triggers when it detects an “Every Slow CH” message.

Set the trigger mode to Every Slow CH.

Slow channel message type
(This is selectable when the format
version is APR2016 or JAN2010.)

Source Mode Slow CH Type ] 0,00V

Format Every Hysteresis
Slow CH Enhanced 0. 6div

Push @ :Toggle
Le\J'e\g
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2.18 Triggering on SENT Signals (Option)

Slow CH ID/Data Mode
Press the Mode soft key and then the Slow CH ID/Data soft key. The following menu items appear.

Set the trigger mode to Slow CH ID/Data.
Trigger condition

Slow channel message type
(This is selectable when the format
version is APR2016 or JAN2010.)

Push @ :Toggle
Le\J'e\g
.0

Source Mode Condition | Slow CH Type

Slow CH Hysteresis
D/bata | o Enhanced 0. Geliv

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The screen 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. 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

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 Gondition Setup

Input Format|  Hes e — ID @and Data input formats

]

Condition ID = @ s~ D comparison condition

a 0 ID reference values (a, b)

# Data

Gondition| Data = a e - Data comparison condition

a 0 ey — Data reference values (a, b)

When the data comparison condition is True or False

Gondition ID = a Input Format|  Hex A — ID input format
a 0

¥ Data

Condition| True Easssassssmssmn— Data comparison condition
Hext XX

:'7 Data Pattern
Bin XXX XXXX

Setting ID/Data Reference Values a and b

Input format setting Hex Dec
Selectable range for ID OtoF 0to15
reference values a and b Data 00 to FF 0 to 255
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2.18 Triggering on SENT Signals (Option)

* When the Message Type Is Enhanced
When the ID and Data Message Formats Are Set to “12bit data, 8bit ID”

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 Gondition Setup

Configuration hit | 12bit data, 8bit ID L R L e — Set the ID and data message
bzt e formats to 12bit data and 8bit ID.

¥

Gondition | ID = a . ID comparison condition

a 0 s — 1D reference values (a, b)

#Data

Condition Data = a . Data comparison condition

a 0 s — Data reference values (a, b)

When the data comparison condition is True or False

Condition| ID = Input Format  Hex e — ID input format

a

¥ Data

Gondition aaeasnm —~ Data comparison condition
Hext X XX

) li Data Pattern
XXXX XXXX XXXX

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 a and b Data 000 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”

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 Gondition Setup

E VAR P UL A D VR G IE R U U e — Set the ID and data message
ot Format|  Hex formats to 16bit data and 4bit ID.

¥

Gondition ID = @ e~ |D comparison condition

a i e — ID reference values (a, b)
¥Data

Condition Data = a s~ Data comparison condition

a 0 mmmmmmn — Data reference values (a, b)

When the data comparison condition is True or False

Condition Input Format| Hex Ve — ID input format

a

#Data

Condition| True aeeeasssassssmmm ~ Data comparison condition
Hex' XX XX

} Data Pattern
Bin XXXX XXXX XXXX XXXX

Setting ID/Data Reference Values a and b

Input format setting Hex Dec

Selectable range for ID OtoF 0to 15

reference values a and b Data 0000 to FFFF 0 to 65535
Error Mode

Press the Mode soft key and then the Error soft key. The following menu items appear.
Slow channel message type

Set the trigger (This is selectable when the format
mode to Error. version is APR2016 or JAN2010.)

Push @ :Toggle
Le\J'e\g
.0

Source Error Type Siow CH Type

Hysteresis
Or Enhanced ! 0. Bldiv

Successive |y Nibble Status and
CAL Pulses Nibble Number Data Value Fast CH CRC Communication Slow CH CRC

OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON
Turns on or off the detection of Successive CAL Pulses’, Nibble Number, Nibble
Data Value, Fast CH CRC, Status and Communication?, and Slow CH CRC errors

« J

1 Not selectable when Successive Calibration Pulses is set to OFF for Customize Error Factor in
“Setting the Format (Format)” (page 2-47)

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 2-47)

The instrument triggers when it detects any of various types of errors.
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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]” 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_PSIS5 Airbag Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select PSI5 Airbag from the setup menu that is displayed. The
following menu items appear.

Set the trigger type to PSI5 Airbag.

Sync signal
Data frame source Trigger mode

Set the number of slots

Data Number of

Slots
PSIh Airbag CH1 GH2 125kbps Auto

| | | | | |
Setto1 Setto2 Set to 3 Setto4 Setto5 Setto6

Set automatically

v

Frame

in Slot Error

Error mode

Sync Start Bit

Data mode
Frame in Slot Mode
Start Bit mode

Sync mode

When the number of slots is set between 1 and 6
Set the time range of each slot.

Data Number of Mode

Slots
PSIh Airbag CH1 GH2 125kbps 1 Start Bit
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2.19 Triggering on PSI5 Airbag Signals (Option)

Sync Signal (Sync)
Press the Sync soft key. The following menu appears.
HF rejection » section 2.3

Not displayed when the sync signal is
set to None

Set the sync signal to a channel from CH1 Level for detecting
to CH4 or None. sync signal states

HF Rejection 0.oy

Hysteresis
OFF 0.6l

Hysteresis

Data Frame Source (Data)

Press the Data soft key to display the following menu.

Set the data frame source.
Bit rate
Data length
Error detection method
HF rejection » section 2.3

Level for detecting data
frame source states

Data

¥ 'Bit Rate Data Bits Error ~ Clock HF Rejection |~ oync Noise @ 0.[mov
Detection Tolerance Re jection Hysteresis

125kbps 10bit| 16hit 'Parity| CRC + 5.0% OFF

Push # :44.0us
ejection End

Sync signal noise rejection
These values can controlled when the setting is on.

Push % :5.0%
Jock Toleranc

Clock tolerance

When the bit rate is set to User Define

4

-

v

~ Bit Rate -
. Push % :125.0kb.,
Bit Rate @ bit Rate

User Define | 125 . 0kbps

Bit rate

2-54 IM DLM3054-02EN



2.19 Triggering on PSI5 Airbag Signals (Option)

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

Select the last slot for
Select the slot for setting the start position. setting the end position.

r N

Slot

Slot 1 Start | Slot 2 Start | Slot 3 Start | Slot 4 Start | Slot 5 Start | Slot 6 Start | Slot 6 End || | Push@:44.0us
Slot 1 Start

@ 44.0us 181.3us 328 9us 492 .Qus 672 1us 870.0us 1088 .3us A4 Ous

Set the start position of each slot and
the end position of the last slot.

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.

Trigger Mode (Mode)

Sync Mode
Press the Mode soft key and then the Sync soft key.
The instrument triggers on the rising edge of sync pulses.

Start Bit Mode
Press the Mode soft key and then the Start Bit soft key.

The instrument triggers on start bits.

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.

Set the trigger mode to Frame in Slot.

Data gﬁ)‘?ger of Mode Slot No.
Frame

PSI5 Airbag CHI  CH2 125kbps 6 in Siot 1

« /

Set the slot number for specifying the trigger source frame pattern.

+ 1 to 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
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2.19 Triggering on PSI5 Airbag Signals (Option)

Data Mode

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

Set the trigger mode to Data.
Trigger condition

Number of
Data Slots Condition

Setup

PSIh Airbag CH1 GH2 125kbps 6

Trigger Condition (Condition Setup)
Press the Condition Setup soft key. The following screen appears.
The instrument triggers on data frames included in the selected slot.

* When the Comparison Condition Is True or False

Data Condition Setup

Site———————————————————2al [}
Trigger source slot number
Data (always selected)

Condition| True s~ Data comparison condition

Hex X XX
:’7 Data pattern
Bin XX XXX XHXX

* When the Comparison Condition Is Data = a; Data # a; a < Data; Data < b; a < Data < b; or
Data < a, b < Data

Data Condition Setup

Slot
|Slot 4’7 Trigger source slot number
Data (always selected)
—,—,— Data comparison condition
Condition| Data = a LR, e — Data input format

a 000 im— Reference Values (a and b)

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.

Number of
Slots

PSIh Airbag CH1 GH2 125kbps 6

Data Error Type

Or
Frame Manchester Start Bit Parity/CRG  Frame Number |Slot Boundary
OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON

Turns on or off the detection of frame, manchester, start bit,
parity/CRC, frame number, and slot boundary errors
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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
» Trigger mode

Trigger condition
» Level used to detect trigger source states, hysteresis

» “UART Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.
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. Select UART from the setup menu that is displayed. The following
menu items appear.

Set the trigger type to UART.
Trigger source

Format Level used to detect
Trigger type trigger source states

Push @ :Toggle
Le\J'e\g

Source Format Mode 0.Tov
. . Hysteresis
UART CH1 19200bps 8hit No Parity Every Data | 0 Gdiv

Hysteresis

Every Data Error Data

Data mode

Error mode
Every Data mode
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2.20 Triggering on UART 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 from CH1 to CH4

Set the trigger source to one of CH1 to CH4.
Bit rate
Bit order HF rejection » section 2.3
Polarity Sample point

Source

Source Bit Rate Bit Order Polarity HF Rejection Push % 262 .5%

@Sample Point
GH1 19200bps | MSB  |LSB Tef It OFF 62.5%

When the bit rate is set to User Define
‘ Bit rate

= Source
Source Bit Rate Bit Order Polarity HF Rejection 19200. Dbps
Sample Point

CH1 User Define = MSB [LSB f b OFF 62.5%

Sample point

When the Trigger Source Is LOGIC (On models with the logic
signal input port)
Set the trigger source to LOGIC.
Source bit
Bit rate
Bit order
Polarity Sample point

Source

. . . . Push # 162 .5%

ample Point
Source ource Bit Bit Rate Bit. Order Polarity @S o P
LOGIG Bit0 19200bps MSB  [LSB Per et

When the bit rate is set to User Define
l' Bit rate

> Source it Rate
Source Source Bit Bit Rate Bit Order Polarity 19200. bps

) ] Sample Point,
LOGIC Bit0 User Define MSB LSB er el 62.5%

Sample point

For the 701989 Logic Probe Noise rejection

> Source
Source Source Bit Bit Rate Bit. Order Polarity

Noise || Push#:62.5%
Re jection @Sample Point

LOGIC Bit0 19200bps  MSB [LSB | T | 7~ A 62.5%

When the bit rate is set to User Define
‘ Bit rate

¥ Source ) ||
Source Source Bit Bit Rate Bit Order Polarity Noise 19200.Dbps
Sample Point

Re jection
LOGIC Bit0 User Define MSB |LSB Tf It 7 7~ 62.5%

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.
The instrument triggers on all data.

Error Mode
Press the Mode soft key and then the Error soft key. The following menu items appear.

Format
Set the trigger mode to Error.

Push @ :Toggle
Le\J'e\g

Source Format Mocde v 0.[mov
Error Type Hysteresis
UART CH1 19200bps|8hit No Parity Error

l 0. Gdiv

When the format is 8bit No Parity
Framing

-

OFF ! ON

Turns error detection on or off for Framing errors

When the format is 7bit Parity or 8bit Parity

4

Framing Parity

Even Odd

OFF ON OFF |
Turns error detection on or off for Specify whether to perform even or
Framing and Parity errors odd parity checks when parity error

detection is on.

The instrument triggers when it detects an error.

Data Mode

Press the Mode soft key and then the Data soft key. The following menu items appear.

Set the trigger mode to Data.
Trigger condition

Push @ :Toggle
Le\J'e\g

¥ Source Format Mocde = Condition 0.[mov

Hysteresis
UART  CH1 19200bps 8bit No Parity  Data Setup Yo v

Trigger Condition (Condition Setup)
Press the Condition Setup soft key. The following screen appears.
The instrument triggers when the data pattern is matched.

* When the Data Pattern Input Format is Pattern

UART Data Condition Setup

Data length
,— Comparison condition (always True)

Sizel, 4 byte
Set the data pattern input

Condition Input Format | Pattern ASCIl format to Pattern

Hex| XX XX XX XX
:'7 Data Pattern
in 000C X000 XX00C J000C XXXX 000 XK XK
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2.20 Triggering on UART Signals (Option)

When the Data Pattern Input Format is ASCII

UART Data Condition Setup

Data length
,— Comparison condition (always True)

Size 4 byte Set the dat tt - t
,— e € data pattern inpu
Condition Input Format, Pattern ASCIl format to ASCII.

gooo [ e — Case-sensitive setting
Select the check box to enable the setting.

Data Pattern
Use the keyboard that appears
on the screen.

Delete

. J |

Moves tl;e cursor Confirms the characters
that have been entered
Switches between uppercase Deletes all the characters you
and lowercase have entered

Deletes the previous character
Deletes the character at the cursor position

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 (4 characters), XY’SP’ (3 characters), P’NUL’WU (4 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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2.21 Triggering on I>C Bus Signals (Option)

This section explains the following settings for triggering on 12C bus signals.
» SCL source and SDA source

HF rejection, source bit, level used to detect the SCL source/SDA source states, and hysteresis
» Trigger mode

Trigger condition

» “I2C Bus Trigger [ENHANCED, option]” in the Features Guide

Auto Setup
The instrument can automatically set the source level from the received 12C bus signal and trigger on
it. For details, see section 12.9.

ENHANCED I12C Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select 12C from the setup menu that is displayed. The following menu
items appear.

Set the trigger mode to I12C.
SCL source
SDA source
Trigger mode

Mode

Fvery Start

Every Start  Address Data NON ACK General Gall = Start Byte HS Mode

‘ I|-IS Mode
Start Byte mode
General Call mode
NON ACK mode
Address Data mode
Every Start 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.
This section explains how to set the SCL source. The SCL source is set in the same way as the SDA

source.

When the SCL Source Is a Channel from CH1 to CH4

HF rejection » section 2.3

Level used to detect
Set the SCL source to one of CH1 to CH4. SCL source states

HF Rejection

Hysteresis
OFF 0.6l

Hysteresis

When the SCL Source Is LOGIC (On models with the logic signal
input port)

Set the SCL source to LOGIC. Level used to detect
Source bit SCL source states

SOL

Source Source Bit Push % :2 .50V

Level
@

LOGIC Bit0 2. Hov

Noise rejection
For the 701989 Logic Probe

B - T
Noise Push 'f 2 .]50\’
Re jection @ eve

LOGIC Bit0 o 9 Fov

Source Source Bit

Trigger Mode (Mode)

Every Start Mode
Press the Mode soft key and then the Every Start soft key.
The instrument triggers when it detects a start condition.

Address Data Mode
Press the Mode soft key and then the Address Data soft key. The following menu items appear.
Set the trigger mode to Address Data.
Trigger condition
Turns R/W bit on or off

T ShA Mode ® Condition | Include R/W

CH?  Address Data Setup GFE|  ON

R/W Bit Inclusion (Include R/W)
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). The settings are synced. For details about 12C bus signal Analysis, see section 12.9.
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2.21 Triggering on 12C Bus Signals (Option)

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

The instrument triggers on the AND of the start, address pattern, data pattern, and comparison start
position conditions. ltems whose check boxes are selected are used as trigger conditions.

* When Address Type Is 7bit Address

When the R/W bit is not included (OFF)

12C Address & Data Condition Setup X
—,7 Start (always selected)

Set the address type to
W Address 7bit Address.

Type| Tbit Address Direction| X e — R/W bit

Hesxt| XX
:'— Address pattern
Bin| XXX XXXX

Data length

size| 1 B Position L Comparison start position
I R e EEEEEmEmmmm ~  Comparison condition

Hex| XX
:'7 Data Pattern
Bin| XXXX XXXX

When the R/W bit is included (ON)

¥ Address R/W bit

Type| 7hit Address (grayed out)

Hex XX
:'— Address pattern
Bin| XXXX XXXX

(Set this including R/W bit.)

* When Address Type Is 7bit + Sub Address
When the R/W bit is not included (OFF)

12C Address & Data Condition Setup

T = Start (always selected)
Set the address type to

¥ Address 7bit + Sub Address.
Type Thit + Sub Address Direction X e — R/W bit

Hex| XX XX
l— Address pattern
Bin| XXX XXXX XHOOK XXX

Size e — Comparison start position
L e -  Comparison condition

Hex| XX
:'7 Data Pattern
Bin| X0 XXX

When the R/W bit is included (ON)

¥ Address R/W bit

Type| 7hit + Sub Address (grayed out)

Hex XX XX
:’— Address pattern
Bin J000C XXXX XXX XXXX

(Set this including R/W bit.)
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2.21 Triggering on I12C Bus Signals (Option)

* When Address Type Is 10bit Address
When the R/W bit is not included (OFF)

12C Address & Data Condition Setup

. Start (always selected)

Set the address type to
¥ Address 10bit Address.
Type 10bit Address Direction| X e — R/W bit

Hex X XX
:'7 Address pattern
Bin 30( XXXX XXXX

in

Data length
Sze, 1 S Position S Comparison start position
L L e — COomparison condition

XXX
:'7 Data Pattern
i XXXC XXX

When the R/W bit is included (ON)

¥ Address R/W bit

Type 10bit Address (grayed out)

Hex X XX
Address pattern

Bin] 0% %00 J000K (Set this including R/W bit.)

NON ACK Mode
Press the Mode soft key and then the NON ACK soft key. The following menu items appear.

Set the trigger mode to NON ACK.

Mode lznore

Start Byte HS Mode Read Access
NON ACK OFF ON |OFF ON |OFF| ON

« )
v

Select whether to use the acknowledge bits as
trigger sources.

- Start byte

- HS mode master code

- Read access byte

The instrument triggers when the acknowledgment bit is Nack.

General Call Mode

Press the Mode soft key and then the General Call soft key. The following menu items appear.

Set the trigger mode to General Call.
Trigger condition

o
Mode Condition

Setup

General Call
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2.21 Triggering on 12C Bus Signals (Option)

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.

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. When other than Master Address is set, the instrument triggers on the AND of the
general call address (0000 0000) and the second byte address pattern conditions. ltems whose
check boxes are selected are used as trigger conditions.

* When Address Type is “0000 0100” “0000 0110~

12G General Call Gondition Setup

General Call (always selected)

¥ Second Byte

Type| 0000 0100 e — Address type

* When Address Type Is Master Address

12C General Call Gondition Setup

General Call (always selected)
¥ Second Byte
Type| Master Address v ———————————————————————————gi .G LI IR o1

¥ Address

Hex| XX
l— Address pattern
Bin| X00( X000C

Size mmmmm— — Comparison start position
I R e  EEEEEEEmmmm~ Comparison condition

Hex| XX
:'7 Data Pattern
Bin| X0 XXX

Start Byte Mode
Press the Mode soft key and then the Start Byte soft key.
The instrument triggers when it detects the start byte master code.

HS Mode
Press the Mode soft key and then the HS Mode soft key.
The instrument triggers when it detects the high speed mode master code.
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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 used to detect clock source edges, and hysteresis
Data source
HF rejection, source bit, level used to detect data source states, and hysteresis
Chip select source
Active state, source bit, level used to detect chip select source states, and hysteresis
Trigger condition
» “SPI Bus Trigger [ENHANCED, option]” 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

1. Press ENHANCED. The ENHANCED menu appears.
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. Select SPI from the setup menu that is displayed. The following menu
items appear.

When Wiring System Is 3 Wire

Set the trigger type to SPI.

Set the wiring system to 3 Wire.
Clock source Chip select source
Data1 source Trigger condition

L4 of
Clock Conition

3 Wire 4 Wire CH1.& Setup

When Wiring System Is 4 Wire

Set the trigger type to SPI.
Set the wiring system to 4 Wire.
Clock source
Data1 source
Data2 source
Chip select source
Trigger condition

—
Clock Conition

3 Wire 4 Wire CH1.& Setup
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2.22 Triggering on SPI Bus Signals (Option)

Clock Source (Clock)

Press the Clock soft key. The menu that appears varies depending on the specified clock source.

When the Clock Source Is from CH1 to CH4

Set the clock source HF rejection » section 2.3
to one of CH1 to CH4. Level used to detect
Polarity clock source edges

Clock
Source Polarity HF Rejection

Hysteresis
CH1 £ B2 OFF 0.6div

Hysteresis

When the Clock Source Is LOGIC (On models with the logic signal input port)

Set the clock source to LOGIC.

Source bit Level used to detect
Polarity clock source edges

Clock
Source i Polarity

evel
LOGIC i t ® 2. Bov

Push % :2 .50

Noise rejection
For the 701989 Logic Probe

L4

Noise | Push 'f 2 .I50v
Rejection @ eve

BitD oz M 2 @ov

Source Bit Polarity
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2.22 Triggering on SPI Bus Signals (Option)

Data1 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 explains how to set the Data 1 source. The Data 2 source can be set in the same
way. Set the Data2 source when the wiring system is 4 Wire.

When the Data1 Source Is from CH1 to CH4

HF rejection » section 2.3

Set the data1 source Level used to detect
to one of CH1 to CH4. data 1 source states

Datal
Source HF Rejection

Hysteresis
CH2 OFF 0. Bdiv

Hysteresis

When the Data1 Source Is LOGIC (On models with the logic signal input port)

Set the data1
source to LOGIC. Level used to detect
Source bit data1 source states

Source Bit Push % =2 50V

eve
Bitd @ omw

Noise rejection
For the 701989 Logic Probe

> Datal : |
Noise Push # =2 .50V

Re jection @ Level
LOGIG Bit1 o 2. @ov

Source Source Bit
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2.22 Triggering on SPI Bus Signals (Option)

Chip Select Source (CS (SS))

Press the CS(SS) soft key. The menu that appears varies depending on the specified data source.

When the Chip Select Source Is from CH1 to CH4

Set the chip select source HF rejection » section 2.3

to one of CH1 to CH4. Level used to detect chip
Active state select source states

Push @ :Toggle
LeveF'

Source Active HF Rejection 0.Hov

Hysteresis
CH4 H L OFF | 0.6div

Hysteresis

When the Chip Select Source Is LOGIC (On models with the logic signal input port)
Set the chip select
source to LOGIC.

Source bit Level used to detect chip
Active state select source states

= (GS(8S)

Source ource Bit Active Push & :2 .50

eve
LOGIC Bit3 H L ® 2. Fov

Noise rejection
For the 701989 Logic Probe

- ~ (S(5S) [ T
Noise Push % :2 .50¥
Re jection @ Level

LOGIC Bit3 H L 7~ A 2 _Bov

Source Source Bit Active

Trigger Condition (Condition Setup)

Press the Condition Setup soft key. The following screen appears.
When Wiring System Is 4 Wire

SPl Data Gondition Setup

4,— Bit order
Bit Order | MSB

Data1
EiDatat I © Data length
Size e~ ¢  Comparison start position
L e EEEammmm—~ ¢  Comparison condition

Hex| XX
:'7 * Data Pattern
. XXXX XXXX

~ Data2

Size 1 byte Position 0 byte

Conition | True False Data2

Configure Data2 in the same manner
that you configure Data1.

in. XXXX XXXX This section only appears when mode
is set to 4 wire.

Hext| XX

When Wiring System Is 3 Wire
Only set the trigger condition for Data1.
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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:
- Bitrate
« Data source

Data source state, HF rejection, level used to detect data source states, and hysteresis
» Turning the clock on or off

Clock source, enable source, latch source

« Trigger condition
» “User-Defined Serial Bus Trigger [User Define, ENHANCED]” in the Features Guide

ENHANCED User Define Menu

1. Press ENHANCED. The ENHANCED menu appears.
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. Select User Define from the setup menu that is displayed. The menu
that appears varies depending on whether the clock is set on or off.

When the Clock Is Off

Set the trigger type to User Define.
Data source Trigger condition
Set the clock to OFF Bit rate

" |Push % :1000kbps

Bit Rate

Source Clock ‘ Condition

User Define CH1H OFF  ON Setup @ 1008, 0ktws

Data Source (Source)
Press the Source soft key. The following menu items appear.

Data source HF rejection » section 2.3
Data source state to Level used to detect
be recognized as 1 data source states

Push © :Toggle
Levef’

HF Rejection 0.gov
Hysteresis
OFF | 0. 6div

Hysteresis

Set the data source to compare with the pattern specified as a trigger condition.
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2.23 Triggering On User-Defined Serial Bus Signals

Trigger Condition (Condition Setup)
Press the Condition Setup soft key. The following screen appears.

You can use data patterns as trigger conditions. The data pattern trigger condition is met when
the sampled data source pattern matches the specified pattern.

Data Setup

Data Size e s~ Data length

Hesxt| XX

Bin| XXXX XXXX Data Pattern

The length of the data pattern you
can enter is determined by the Data
Size setting. The maximum data
pattern length you can specify is
128 bits.

When the Clock Is On

Set the trigger type to User Define.
Data source
Set the clock to ON
Clock source
Enable source*
Latch source*
Trigger condition

Clock

=
Gondition
User Define GH1H OFF  'ON Setup

* The enable source and latch source can be set only for 4-channel models.

Data Source (Source)

The menu is the same as the one shown on the previous page for when the clock is off.

Clock Source (Clock)
Press the Clock soft key. The following menu items appear.

Clock source HF rejection » section 2.3
Polarity (timing for data Level used to detect
source pattern sampling) clock source edges

Polarity HF Rejection 0.Hov

Hysteresis
EX E2 OFF 0.6div

Hysteresis

Specify which clock source edge causes the data source to be sampled.
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2.23 Triggering On User-Defined Serial Bus Signals

Enable Source(Enable)
Press the Enable soft key. The following menu items appear.

Enable source (when None)

= Enahle

When the enable source is one of CH1 to CH4 Level used to detect
‘ enable source states

= Enable v
HF Rejection

Hysteresis
OFF 0..6dliv

Hysteresis
HF rejection » section 2.3
State of the enable source to be recognized as the data source

When the data source is sampled in sync with the clock source, the enable source can be used
to control the period for which the instrument tests the data source.

Latch Source (Latch)
Press the Latch soft key. The following menu items appear.

Latch source (when None)

When the latch source is one of CH1 to CH4 Level used to detect
‘ latch source edges

= Latch
Source Polarity HF Rejection

Hysteresis
tal _ OFF 0.6y

Hysteresis
HF rejection » section 2.3
Polarity (timing for data source pattern comparison)
You can specify the timing at which the data source pattern sampled in sync with the clock
source is compared with the specified pattern.

Trigger Condition (Condition Setup)
The menu is the same as the one shown on the previous page for when the clock is off.
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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, HF rejection, horizontal sync frequency, sync guard frequency
Polarity

Resolution

Line number

Field number, frame skip

Level used to detect trigger source states

.

» “TV Trigger [ENHANCED]” in the Features Guide

ENHANCED TV Menu

1.

Press ENHANCED. The ENHANCED menu appears.

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.

Press the Type soft key. Select TV from the setup menu that is displayed. The following menu
items appear.

Set the trigger type to TV. Field number"?
Broadcasting Frame skip'
System Trigger source Level used to detect
Polarity  Line number trigger source states

Push @ :Toggle
Levef

Polarity Frame Skip @

Pos |Neg One

l Line number!

HDTY
PAL SDTV

Userdef TV
(480/60p) 1080/60i |

NTSC PAL HDTV Userdef TV
SDTV(480/60p)

1 You can set this when the line number is set to One.

2 You can set these only when the broadcasting system is set to NTSC, PAL, HDTV (1080/60i,
1080/50i, 1080/24sF), or Userdef TV. For details on Userdef TV, see “Userdef TV” on the next
page.

Broadcasting System (Mode)

NTSC

Press the Mode soft key and then the NTSC soft key. The instrument triggers using the specified field
and line of the NTSC signal as trigger conditions.

PAL

Press the Mode soft key and then the PAL soft key. The instrument triggers using the specified field
and line of the PAL signal as trigger conditions.
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2.24 Triggering on a TV Trigger

SDTV(480/60p)
Press the Mode soft key and then the SDTV(480/60p) soft key. The instrument triggers using the
specified line of the SDTV signal as trigger conditions.

HDTV

Press the Mode soft key and then the HDTV soft key. The following menu appears. Select the
video format. The instrument triggers using the specified field and line of the HDTV signal as trigger
conditions.

Mode

LnTy

1080/60i 1080/50i 720/60p 1080/25p 1080/24p | 1080/24sF | 1080/60p

v

Video format (effective number of scan lines/frame rate)

Userdef TV
Press the Mode soft key and then the Userdef TV soft key. The following menu items appear. The
instrument triggers using the user-defined field and line as trigger conditions.

Field number*

Set the broadcasting system to Userdef TV. Frame skip*
Trigger source Level used to detect
Resolution Line number trigger source states

Field Frame Skip 0 .Bdiv
Line No.
Userdef TV CH1 SD HD 1

Source Definition

Line number*

Horizontal sync frequency

~  Source Push ﬂ S:;r?ggle

Source Polarity HF Rejection
Sync Guard
Neg | OFF 300kHz 70

CH1 Pos
! ! ! !

Trigger source Polarity HF rejection Sync guard frequency
(as a percentage of the
horizontal sync frequency)

*

You can set this when the line number is set to One.
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2.25 Triggering on Combination Triggers (B TRIG)

This section explains the following settings for triggering on a combination trigger:

.

Logic combination
Delay time for condition B, number of times condition B must be met
A trigger: Condition A
B trigger: condition B
» “Trigger B [B TRIG]” in the Features Guide

B TRIG menu

Press B TRIG. The following menu items appear.

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

Logic combination

A trigger B trigger

Combination ~ A Trigger |~ B Trigger

OFF Edge Edge

~Tl5 A Delay B

B{m-nnr.

A to B(n)

Logic Combination (Combination)

OFF
Press the Combination soft key and then the OFF soft key.
The instrument triggers when the trigger A conditions are met.

A Delay B
Press the Combination soft key and then the A Delay B soft key. The following menu items appear.

Set the logic combination to A Delay B. Delay time

‘ B TRIG

Combiration |~ A Trigger |~ B Trigger Push # :10.0ns

elay
A Delay B Edge Edge @ 1{ins

After the trigger A conditions are met and the specified amount of time (the delay time) elapses, the
instrument triggers when the trigger B conditions are met.

A to B(n)
Press the Combination soft key and then the A to B(n) soft key. The following menu items appear.

Set the logic combination to A to B(n). Number of times condition B must be met

B TRIG
Combination |~ A Trigeer |~ B Trigger

A to B(n) Edge Edge

Push % :1

N Count
@

After the trigger A conditions are met, the instrument triggers when the trigger B conditions are met
N times.
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2.25 Triggering on Combination Triggers (B TRIG)

Trigger A (A Trigger)

Press the A Trigger soft key. The following menu items appear.

Trigger condition A is set to the trigger condition that has been set with the EDGE key or the
ENHANCED key, whichever one is illuminated. You can also set trigger condition A from the following
menu.

Trigger type
The specified trigger type menu appears.
For information on setting each trigger type, see its corresponding reference in the following table.

A Trigger - — o
Source Slope HF Rejection Eg;%?:tion P'-'S['JJH? 'Bé?&'
CH 1o OFF M @ oo
Trigger type Reference Trigger Type Reference Trigger Type Reference
Section Section Section
Edge Section 2.3 Window OR Section 2.11 PSI5 Airbag Section 2.19
Edge OR Section 2.4 Interval Section 2.12 UART Section 2.20
Pattern Section 2.5 FlexRay Section 2.13 12C Section 2.21
Pulse Width Section 2.6 CAN Section 2.14 SPI Section 2.22
Rise/Fall Time Section 2.7 CAN FD Section 2.15 User-defined Section 2.23
Runt Section 2.8 LIN Section 2.16 serial bus
Timeout Section 2.9 CXPI Section 2.17 TV Section 2.24
Window Section 2.10 SENT Section 2.18
Note

Only one of either condition A or condition B can be set for serial bus trigger.

Trigger B (B Trigger)
Press the B Trigger soft key. The following menu items appear.
Set trigger B to one of the trigger types shown in the following table.

Trigger type
The specified trigger type menu appears.
For information on setting each trigger type, see its corresponding reference in the following table.

B Trigeer NG e % 0
ot oise :0.
Source Slope HF Rejection Re jection @USG]H1 Level
CH1 F 1R OFF M o 0.0Qv
Trigger Type Reference Trigger Type Reference Trigger Type Reference
Section Section Section
Edge Section 2.3 CAN Section 2.14 UART Section 2.20
Edge OR Section 2.4 CAN FD Section 2.15 12C Section 2.21
Pattern Section 2.5 LIN Section 2.16 SPI Section 2.22
Window Section 2.10 CXPI Section 2.17 User-defined Section 2.23
Window OR Section 2.11 SENT Section 2.18 serial bus
FlexRay Section 2.13 PSI5 Airbag Section 2.19
Note

Only one of either condition A or condition B can be set for serial bus trigger.

» If you set condition B as the Window trigger, Time Qualification is fixed to None.

» If you set condition B as the Pattern trigger, True and False cannot be selected as the trigger condition
when the clock source has been set to None.
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I 2.26 Forcing the Instrument to Trigger (FORCE
TRIG)

» “Trigger Types (Type)” in the Features Guide

Press SHIFT+B TRIG (FORCE TRIG).

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

« Exe

cuting action-on trigger

» “Executing Actions” in the Features Guide

ACTION Action on Trig Menu

1.

Press SHIFT+MODE (ACTION GO/NO-GO). The ACTION menu appears.

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.

Press the Mode soft key and then the Action on Trig soft key. The following menu items
appear.

Action to execute
Execute action-on trigger.

Number of actions
(number of waveform
acquisitions)

Set the action mode to Action on Trig.

Push % :Infinite
Exec ©Acti0n Count

Action on Trig Infinite

: Save ; E R
Buzzer Print e/ 8 Wavef Send Mail ® Mail Count
OFF 100

Mail transmission
count

Turns mail transmission
on or off

Turns waveform data saving on or off
Turns screen printing on or off
Sound a buzzer

Executing Action-on Trigger (Exec)
After specifying the action mode, the action to execute, and the number of actions, press the Exec soft

key. The instrument executes the action each time it triggers until the specified number of actions has
been reached.

While action-on-trigger is being executed, Exec changes to Abort. If you want to stop serial bus
configuration, press the Abort soft key.

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

When the action to execute is e-mail transmission, the instrument sends the number of messages
specified by either Action Count or Mail Count, whichever is lower.
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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

* The 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

1. Press SHIFT+MODE (ACTION GO/NO-GO). The ACTION menu appears.
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, then the Go/Nogo AND or Go/Nogo OR soft key. The following menu
items appear.

Action to execute » section 2.26

Execute Go/NO-GO
Set the action mode to Go/Nogo determination.

AND or Go/Nogo OR.

Reference condition
(3 and 4 only for 4-channel models)

Number of actions
(number of waveform
acquisitions)

Push @ :Toggle
AGTION Action Gount

Mode |7 ) Infinite
Action Nogo Gount
Go/Nogo AND | Infinite

Reference range

Number of NO-GO results
type

Executing Go/NO-GO Determination (Exec)
After specifying the action mode, the action to execute, the number of actions, the number of NO-
GO determinations, and the reference conditions, press the Exec soft key. The instrument executes
actions until either the specified number of actions or the number of NO-GO determinations is reached.

While GO/NO-GO determination is being executed, Exec changes to Abort. If you want to stop serial
bus configuration, press the Abort soft key.

Note
* You cannot execute GO/NO-GO determination if Print To is set to Multi when Print is set to ON on the
PRINT menu. » section 16.6

»  When the action to execute is e-mail transmission, the instrument sends the number of messages
specified by either Action Count or Mail Count, whichever is lower.
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2.28 Performing GO/NO-GO Determination

Reference Conditions (1 to 4) Reference Range Type (Mode)

Press any one of the Reference Condition 1 to 4 soft keys. The following menu items appear.

Reference range type

Mode

OFF

~RectZone veZone @Polygonfone| Parameter
!
Reference range using waveform parameter
Polygonal zone
Waveform zone
Rectangular zone
Remove from reference conditions

Under the following circumstances, there are reference range types that you cannot specify.
*  When the judgment target waveform is LOGIC, XY1, XY2, FFT1, or FFT2
Reference range type

Source Waveform Reference range using
Rectangular zone = Waveform zone polygonal zone
waveform parameter

CH1 to CH4 Yes Yes Yes Yes

LOGIC No No No Yes

Math1 to Math4 Yes Yes Yes Yes

XY1, XY2 Yes No Yes Yes

FFT1, FFT2 No No No Yes
Note

Using the CH4 Terminal and Logic Signal Input Port

When you perform GO/NO-GO determination, you cannot use the CH4 terminal and logic signal input ports
as the source at the same time. Specify the source that you want to use in advance by pressing either CH4
or LOGIC.
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2.28 Performing GO/NO-GO Determination

Rectangular Zone (RectZone)
Press the Mode soft key and then the RectZone soft key. The following menu items appear.

Set the reference range
type to RectZone.

Source Waveform Determination source window*
Reference
standard Range of rectangular zone Up

r N

Mode Condition Range Upper/Lower Left/Right

A RectZone IN Main 73233:3 3283:3

* Set this when the source waveform is CH1 to CH4 or Math1 to Math4.

Note
» To move the rectangular zone up and down, press the Upper or Lower soft key or the SET key several
times, and rotate the jog shuttle with both the up and down cursor selected.

» To move the rectangular zone left and right, press the Left or Right soft key or the SET key several times,
and rotate the jog shuttle with both the left and right cursors selected.

Waveform Zone (WaveZone)
Press the Mode soft key and then the WaveZone soft key. The following menu items appear.

Set the reference range

type to WaveZone. Determination source window
Source Waveform Select the waveform zone.’
Reference Edit the waveform zone.?
standard Determination area (left)

Pusl_ll_o -Toggle

Rangel
Condition Range Zone No. -5.00div

_ T Range2
N Main 1 2 3 4 5. 00div

Determination area (right)

1 Select the waveform zone to be used for reference and the waveform zone to edit.
2 It takes a few seconds to switch to the editing screen.
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2.28 Performing GO/NO-GO Determination

Editing a Waveform Zone (Edit1 to 4)

1. Press the Zone No. soft key, and select the number of the waveform zone that you want to edit.
The soft key for editing the waveform zone will change (to Edit 1, 2, 3, or 4) according to the selected
number.

2. Of Edit 1 to Edit 4, press the soft key that appears on the menu. The waveform zone editing
menu for the number that you selected will be displayed.

Change the base waveform.
Start over the editing’

Confirm the changes to the

waveform zone.
Editing range (when set to Whole) Stop editing.?

Edit the waveform zone. Up

Edit Upper/Lower Left/Right

0.00div 0.00div
Whole' Part 0.00ckv 0.00div

‘ Set with the jog shuttle 4

Set with the jog shuttle

1 If you change the base waveform, all the zones that you have edited up to
that point are lost.
2 It takes a few seconds to return to the previous menu from the editing screen. Right

When Edit Is Set to Part Edit the waveform zone.
‘ Range of partial editing Up

hd - .
- Edit 1 Push OU :Toggle

——® pper
Edit y T Rangel/2 g
Upper/l ower . : tore | ower
Whole [ParE 2. 00div

Set with the jog shuttle 4

Set with the jog shuttle

Right edge

Changing the Base Waveform
To perform editing without changing the base waveform, proceed to Step 5.

3. Press the Trace (New) soft key and select the waveform to serve as the base waveform from
the menu that is displayed.

4. Press the Exec (New) soft key. A waveform zone will be created.

Editing the Entire Waveform Zone
5. Press the Edit soft key and select Whole.
6. Press the Upper/Lower soft key or the Left/Right soft key to select the direction to edit.

7. Turn the jog shuttle to edit the waveform zone.
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2.28 Performing GO/NO-GO Determination

Editing a Part of the Waveform Zone
5. Press the Edit soft key and select Part.

6. Using the T Range1/2 soft key and the jog shuttle, set the waveform zone range you want to
edit.
» T Range1/2 soft key: Select the target you want to set: the left edge of the edit range, the right edge, or
both.
» Jog shuttle: Set the left edge of the edit range, the right edge, or both.

7. Press the Upper/Lower soft key to select the direction to edit.
8. Turn the jog shuttle to edit the waveform zone.

9. Repeat steps 6 to 8.

Confirming the Waveform Zone
Press the Store soft key.
Confirm the edited waveform zone and store it in internal memory.

Finishing Editing

Press the Quit soft key.

Return to the previous menu from the editing screen. If you do not confirm the edited waveform
zone by pressing the Store soft key, the changes that you made will be lost.

Note

» If you change the base waveform, all the zones that you have edited up to that point will be lost.
+ If you want to move from the editing menu to a different menu, you have to press the Quit soft key to
finish editing.

Polygonal Zone (PolygonZone)

Press the Mode soft key and then the PolygonZone soft key. The following menu items appear.

Set the reference range
type to PolygonZone.

Source Waveform Determination source window'
2
Reference Polygonal zone Positioning of polygonal
standard zone (vertical position)

Push © :Toggle
—@ V-Position

0. 00div
H-Position
0. 00div

Mode Condition Range Zone No.
®PolygonZone CH1 N Main 1 2 3 4

Positioning of polygonal zone (horizontal position)

1 Set this when the source waveform is CH1 to CH4 or Math1 to Math4.
2 GO/NO-GO determination is performed using the polygonal zone that you specify here.

Use the Mask Editor software on a PC in advance to create the polygonal images that you will use
as polygonal zones. After loading the file (see section 17.7) and loading the polygonal image into the
specified zone number (Zone No. 1 to 4), configure the polygonal zone GO/NO-GO determination.
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2.28 Performing GO/NO-GO Determination

Setting a Reference Range Using Waveform Parameters
(Parameter)

Note
Using the CH4 Terminal and Logic Signal Input Port
When you perform GO/NO-GO determination, you cannot use the CH4 terminal and logic signal input ports
as the source at the same time. Specify the source that you want to use in advance by pressing either CH4
or LOGIC.

Press the Mode soft key and then the Parameter soft key. A menu appears according to the specified
determination source waveform.

When CH1 to CH4 or Math1 to Math4 Is the Determination Source Waveform

You can select the measurement item to use in the GO/NO-GO determination from the automatically
measured waveform parameters. For information on setting automated measurement of waveform
parameters, see section 9.1.

Set the reference range

type to Parameter. .
Measurement items to use for

Set the determination source waveform to the GO/NO-GO determination
one of CH1 to CH4 or one of Math1 to Math4 Reference range
Reference standard (upper limit)

A ———— Push @ :Toggle
— @ Upper
Mode Conclition 0.E0000

Lower
Parameter IN 0.00000

Reference range
(lower limit)

Item Setup
. WMax

MAmmitude

ﬁ +0ver sz‘ —Over 1 Pulse Count J’-U— Edze Count

HU "yo i U“h IntegTY+

n n .
|| Frea Period

\‘\‘”\”\"" Avg Freq \‘””” Avg Period ; Enters the selected
- i measurement items

Set

W Rse b Fal - +Hicth if-- ~Width

o Delay
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2.28 Performing GO/NO-GO Determination

When the Determination Source Waveform Is LOGIC (On models with the logic
signal input port)
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. For information on setting
automated measurement of waveform parameters, see section 9.1.

Freq, Period, Avg Freq, Duty, Pulse Count, Delay

Set the reference range

type to Parameter. Measurement items to use for
Set the determination source the GO/NO-GO determination
waveform to LOGIC. Reference range
Source bit (upper limit)

1 - —_ Push @ :Toggle

Mode Trace Source Bit

Parameter LOGIC Bit0

Reference range

ltem Setup (lower limit)

. H‘”‘ Freq O O H‘ﬂ\”\"" Ave Freq O B,y Duty OJlllPulse Count Ent th lected
- : " o nters the selecte

measurement items

Set

When XY1 or XY2 Is the Source Waveform

The measurement item to use in the GO/NO-GO determination is the area of XY1 or XY2. 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 DLM3054-01EN.
Set the reference range
type to Parameter.
Set the determination source waveform to XY1 or XY2. Reference range
Reference standard (upper limit)

Mode Gondition

Parameter IN

Reference range
(lower limit)

When FFT1 or FFT2 Is the Source Waveform
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 measurement, see section 7.2.

Set the reference range

type to Parameter. Measurement items to use for
Set the determination source the GO/NO-GO determination
waveform to FFT1 or FFT2. Reference range
Reference standard (upper limit)

Push @ :Toggle

Mode Congdition

Parameter IN ouT

Reference range
%] Enters the selected (lower limit)
measurement items
®rreq (@ |

Item Setup

Set
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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
» Acquisition mode
» trigger mode
» Turning high resolution mode on or off
» Sampling mode
* Number of waveforms to acquire, attenuation constant, and number of times to average
» “Waveform Acquisition” in the Features Guide

ACQUIRE Menu

Press ACQUIRE. The following menu items appear.

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.

Record length
Acquisition mode Turns high resolution mode on or off
Trigger mode Sampling mode

ACQUIRE R
Record Length ~ Mode |7 Iriager Hi Resolution Sampling Push & :lnfinite

Mode Mode ACQ Count
@

125kPoints Normal Auto OFF| ON Interpolation Infinite

Number of waveforms to acquire, attenuation constant,
and number of times to average

Display at the Top of the Screen
2018/09/13 17:15:04 1902 Running

Edge CHI 4+ IO e — Acquisition mode
Auto 0.00 ¥ 1000 125MS/S Sample rate

1ms/div
JEliasd— Record length

Trigger mode

Acquisition Mode (Mode)

Normal: Displays waveforms without processing the sampled data. You can set the number of
waveforms to acquire with the jog shulttle.

Envelope: Displays waveforms in envelope mode. You can set the number of waveforms to acquire
with the jog shuttle.

Average: Displays averaged waveforms. You can set the attenuation constant and the number of
times to average with the jog shuttle.

Trigger Mode (Trigger Mode)
The trigger mode determines the conditions for updating the displayed waveforms. You can also set
the trigger mode by pressing the MODE key. » section 2.1
You can set the trigger mode to one of the settings below.
Auto, Auto Level, Normal, N Single
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3.1 Setting Conditions for Waveform Acquisition

Sampling Mode (Sampling Mode)
Realtime: Samples data in real-time sampling mode.
Interpolation: Samples data in interpolation mode.
Repetitive: ~ Samples data in repetitive sampling mode.

Note

You cannot use repetitive sampling mode (Repetitive) under the following circumstances.

*  When the trigger source is LOGIC
*  When the record length is 2.5 M points or more

3-2
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3.2

Acquiring Waveforms

» “Waveform Acquisition (RUN/STOP)” and
“Acquiring the Waveform Once (SINGLE)”
in the Features Guide

Starting and Stopping Waveform Acquisition (RUN/STOP)

1. 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 from 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)
1. Press SINGLE.

When SINGLE illuminates and 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 the SINGLE menu from 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  Screen Display

41 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. The following menu items appear.

You can also tap MENU (F&)) in the upper left of the screen and select the DISPLAY menu from ACQ/
DISP on the top menu that is displayed.

Display format* Turns scale value display on or off
Display interpolation Waveform mapping Waveform
Grid Color intensity

DISPLAY ‘ Push @ - Togsle

= = mms Intensity

Format Dot Connect Graticule Scale Value Accumulate 3
Mapping Accum Time

[4] Single “; Sine [£] Dot Grid |OFF ON AN Intensity 100ms

* Quad, Hexa, and Octal can be set only for 4-channel models.

Grid (Graticule)

Press the Graticule soft key. The following menu items appear.

Display the grid with dotted lines.
Display the grid with solid lines.

Display the grid frame.

Display the grid with a Turns fine grid display
cross hair. on or off

~||Graticule
Fine Grid

OFF  [ON

= Dot Grid™ E# Line Grid | E3 Frame M Cross Hair

Waveform Mapping (Mapping)

Press the Mapping soft key. The following menu items appear.

Mapping

Mode L= — Mapping mode
CH
CH2
GH3
When the waveform mapping mode is set to

Manual, set how to map each channel’s
waveform to the divided screens.*

CH4

*

CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected.
Specify the channel that you want to set in advance by pressing either the CH4 key or the LOGIC key.
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4.1 Setting Display Conditions

Display Color (Color)

Press the Color soft key. The following menu items appear.

Waveform color

Serial bus trend
Intensity color*

Serial Bus
Trend

Intensity

Graticule Waveform

* This menu appears on models with the
SENT or PSI5 Airbag option.

When the CH4 When the LOGIC
key is lit key is lit v

Serial Bus Trend

Serial Bus 1 Serial Bus 3

Trendl Trendl

Trend2 Trend2

Trend3 Trend3

Trend4 Trend4

Serial Bus 2 Serial Bus 4

Trend1 Trend1

Trend2 Trend2

Trend3 Trend3

Trend4 Trend4

Display color of each waveform |
v Display color of each trend
Set with the jog shuttle

Zoom Box Cursor

30 20

Push & :10 Push % :30 Push & :20
Graticule Zoom Box Cursor

11 () €N

Push % :30
Marker

3

Grid brightness Cursor brightness Zoom box brightness Marker brightness
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4.2 Using the Accumulate Feature

This section explains the following settings for using the accumulate feature:
» Gradation mode (accumulate display on/off)
»  Waveform intensity, accumulation time
» “Accumulation (Accumulate)” in the Features Guide

DISPLAY Menu

Press DISPLAY. The following menu items appear.

You can also tap MENU (@) in the upper left of the screen and select the DISPLAY menu from ACQ/
DISP on the top menu that is displayed.

Gradation mode
Waveform intensity

DISPLAY
Format Dot Gonnect Graticule Scale Value Accumulate

Manping Accum Time
[ Single “, Sne | [ Dot Grid [OFF ON A Intensity 100ms

Accumulation time
(when Gradation Mode
is not set to OFF)

v

AN OFF AN Intensity @R Color

OFF Color
Intensity

Gradation Mode (Accumulate)

Intensity: Indicates waveform frequency using different intensity levels.
Color: Indicates waveform frequency using different colors.

OFF: Does not accumulate waveforms.
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4.3 Using the Snapshot and Clear Trace Features

» “Snapshot (SNAP SHOT)” and
“Clear Trace (CLEAR TRACE)” in the Features Guide

Snapshot (SNAP SHOT)
1. Presspy.

Press SNAPSHOT to retain the currently displayed waveform 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 from the
top menu that is displayed.

Clear Trace (CLEAR TRACE)

2. Press CLR.

» Clears all the waveforms that are displayed on the screen.
You can also tap MENU (E} in the upper left of the screen and select the CLEAR TRACE menu from
the top menu that is displayed.
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4.4 Adjusting the Backlight

This section explains the following settings for adjusting the backlight):
» Turn off the backlight.
» Enabling or disabling automatic turning off of the backlight

Auto-off time

» Adjusting the brightness
» “System Configuration (System Configuration)” in the Features Guide

UTILITY System Configuration Menu

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@)in the upper left of the screen and select the UTILITY menu from UTILITY on
the top menu that is displayed.

2. Press the System Configuration soft key. The following menu items appear.

System Configuration

Date/Time

Language

Menu
Message

USB Keyboard

Measure Parameter

Font Size

Max Rows

Storage

Adjust the backlight
Enable or disable automatic brightness.
turning off of the backlight. Auto-off time

Display
Setup Brightness
Auto OFF
English
— Turn OFF
Japanese English Measurement

Offset Gancel

Small Large Delay Gancel

4 Others
TRIG OUT Polarity Positive Negative
Format USB Function USBTMG Mass Storage

Click Sound| OFF ON

Turn off the backlight.
(You can turn on the backlight by pressing any key)
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Chapter 5

XY Display

5.1

Displaying XY Waveforms

This section explains the following settings for displaying XY waveforms:
» XY waveform display
« X-axis and Y-axis source waveforms
» Display setup
Turning VT waveform display and split display on or off
* Measurement source window
» Display range

» “Displaying XY Waveforms” in the Features Guide

X-Y Menu

Press SHIFT+DISPLAY(X-Y). The following menu items appear.

+ 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.
* Up to two XY waveforms can be displayed. To switch the setup menu, press the XY soft key.

Select whether to set XY1 or XY2.*

XY waveform display

X-axis source waveforms
Y-axis source waveforms

Measurement source window

Display range

Display setup (start point)

Push @ :Toggle
angel

Display X Trace Y Trace |~ N Ve Time Range @ ' esu06m

Display Setup TR 2
OFF  ON CHA CH2 Setup Main | £ 00y

Display range
(end point)
VT Display Split

OFF

‘ Turns on or off the split display
Turns VT waveform display on or off
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5.2

Performing Cursor Measurements and Area
Calculations

This section explains the following settings for performing cursor measurements on and determining
the area of the displayed XY waveform):
» Cursor measurement
» Area determination method
» “Measurement (Measure Setup)” in the Features Guide

XY Measure Setup menu

1. Press SHIFT+DISPLAY(X-Y). The X-Y menu appears.
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.

2. Press the Measure Setup soft key and then the Mode soft key. The following menu items
appear.

Cursor measurement
Disables measurement Area determination method

|| Measure

Cursor

Cursor Measurement (Cursor)
Press the Cursor soft key. The following menu items appear.

Set the mode to Cursor.
Vertical cursor
Horizontal cursor
Measurement
items Cursor1 position
Push ©& “Tosgle

. - —ray Cursord it
Mode Cursor1/2 if | Cursorl/2 == |F @ -3 .00div

@ 3004 3.00civ Cursor2 |
3.00div -3.00div | 3. 00div

Measure

Cursor

Cursor2 position

Set with the jog shuttle

Cursor1 position

Set with the jog shuttle

Cursor2 =
-3.00div

tem Setup

Cursor2 position
Select the measurement items that you want to use.

X1

viY1

Performing Area Calculations (Integ)
Press the Integ soft key. The following menu items appear.

Set the mode to Integ.
Area determination method
Direction to be made positive

Measure

Mode Loop Polarity
Integ L Open LDCW| oW

5-2
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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. The following menu items appear.

+ 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.

» Up to four computed waveforms/reference waveforms can be displayed. To switch the setup menu,
press the Math/Ref soft key.

Computation mode

MATH/REF
Math/Ref

N )
v

Select the computed or reference waveform
from Math/Ref1 to Math/Ref4*.

* Math/Ref3 and Math/Ref4 can be set only for 4-channel models.

Computation Mode (Mode)

Press the Mode soft key. The following menu items appear.

Display reference waveforms
Display computed waveforms.

Do not display computed waveforms
and reference waveforms.

Note
*  When the state display (State) of LOGIC is on, Math4/Ref4 cannot be used. » section 1.2

*  When the record length (Record Length) of the ACQUIRE menu is set to the maximum record length,
Math/Ref2 and Math/Ref4 cannot be used. For details on the ACQUIRE menu, see section 3.1.
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6.2

Performing Addition, Subtraction, and
Multiplication

This section explains the following settings for performing addition, subtraction, and multiplication:
e Operators

» Computation source waveform
» “Operators (Operation)” in the Features Guide

MATH/REF Menu

1. Press MATH/REF. The MATH/REF menu appears.

* 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.

» Up to four computed waveforms can be displayed. To switch the setup menu, press the Math/Ref soft
key.

2. Press the Mode soft key and then the Math soft key.

3. Press the Operation soft key, then the 81 + §2, 81 - 82, or §1 x S2 soft key. The following
menu items appear.

Set the calculation mode to Math.
Set to operator to S1 + S2, S1 - S2, or S1 x S2

Computation source waveform
AL

MATH/REF Push ge:nTt(é%gle
Math/Ref Operation Sourcel Source? Label/Unit Ranging 0.00vV

Sensitivity
51 x 82 CH1 CH2 Math1 Alto] Monwall | @ 2 _[loovy

« )
v

Specify the computed waveform from among
Math1 to Math4.*

* Math3 and Math4 can be set only for 4-channel models.

Math Source Waveforms (Source1 and Source2)
The computation source waveforms that you can set for Source1 and Source?2 are listed below.

Computed Waveforms That Display Source1, Source2
Computation Results

Math1 (Math/Ref1) CH1 to CH4*

Math2 (Math/Ref2) CH1 to CH4*, Math1

Math3 (Math/Ref3) CH1 to CH4, Math1 to Math2
Math4 (Math/Ref4) CH1 to CH4, Math1 to Math3

*

CH3 and CH4 can be set only for 4-channel models.

6-2
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6.3 Performing Filter Functions

This section explains the following settings for performing filter functions (phase shift, moving average,
IR filter).
» Operators
» Computation source waveform
» Filter setup
» “Operators (Operation)” in the Features Guide

MATH/REF Menu

1. Press MATH/REF. The MATH/REF menu appears.

* 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.

* Up to four computed waveforms can be displayed. To switch the setup menu, press the Math/Ref soft
key.

2. Press the Mode soft key and then the Math soft key.

3. Press the Operation soft key and then the Filter(S1) soft key. The following menu items
appear.

Set the calculation mode to Math.
Set the operator to Filter(S1).
Computation source waveform P section 6.2

Filter setup

Push © :Toggle
e | Center

Math/Ref Operation Sourcel ilter Setup |~ Label/Unit Ranging 0_oov

Sensitivit
Filter(51) GH1 Delay Math1 Auto] Monuall | @ 1_@(]%\,'

« )
v

Specify the computed waveform from among
Math1 to Math4.*

* Math3 and Math4 can be set only for 4-channel models.
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6.3 Performing Filter Functions

Configuring Filters (Filter Setup)

Press the Filter Setup soft key. The following menu items appear.

Filter type

Filter Setup

N Push'la):?.OOOS
elay
® 0.[0000ms

Type
Delay

!

Delay Moving Avg | IR Lowpass | IR Highpass

lIR filter (highpass)
IIR filter (lowpass)
Smoothing

Phase shift

Phase Shift (Delay)
Press the Type soft key and then the Delay soft key. The following menu items appear.

Set the filter type to Delay. Delay
Type Push % :0.000s

elay
Delay ® 0.[0000ms

Smoothing (Moving Avg)
Press the Type soft key and then the Moving Avg soft key. The following menu items appear.

Set the filter type to

Moving Avg. Weighted points
Push % :2
siee @ Weight
Moving Avg 2

lIR Filter (IR Lowpass/IIR Highpass)
Press the Type soft key and then the IIR Lowpass or IR Highpass soft key. The following menu
items appear.
Set the filter type to IIR
Lowpass or IIR Highpass.
Filter order Cutoff frequency

sh #% 210 .00MHz
siee Cutoff 1

IR Lowpass ® 10.00@MHz
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6.4 Performing Integration

This section explains the following settings for performing integration:
* Operators
» Computation source waveform
 Initial point
» “Operators (Operation)” in the Features Guide

MATH/REF Menu

1. Press MATH/REF. The MATH/REF menu appears.
* 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.
» Up to four computed waveforms can be displayed. To switch the setup menu, press the Math/Ref soft
key.
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. The following menu items
appear.

Set the calculation mode to Math.
Set the operator to Integ(S1).

Computation source waveform P section 6.2
Initial point

Push @ :Togal
MATH/REF | Push Gent(()agt"g e

Math/Ref Mode Operation Sourcel Vinitial Point |~ Label/Unit Ranging 0.00vs

Sensitivity
Math Integ(81) CH1 -5.00 div Math1 Alto] Monwall | @ 0.002vs

« )
v

Specify the computed waveform from among
Math1 to Math4.*

* Math3 and Math4 can be set only for 4-channel models.

Initial Point (Initial Point)
Press the Initial Point soft key. The following menu items appear.

~Initial Point  ~ [H-
Push # -5 .00div

Initial Point
@ -5.00div

Trigger Pos -5 . 00div 0. 00div Zoom1 Zoom2

Initial point
Set the initial point to the desired value.
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6.5 Performing Count Computations

This section explains the following settings for performing edge count or rotary count:
* Operators
« Count setup
Count type, computation source waveform, polarity, level used to detect edge count edges, rotary
count threshold level, hysteresis
* Initial point
» “Operators (Operation)” and
“Edge Count or Rotary Count (Count(S1))” in the Features Guide

MATH/REF Menu

1. Press MATH/REF. The MATH/REF menu appears.

* 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.
* Up to four computed waveforms can be displayed. To switch the setup menu, press the Math/Ref soft
key.

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. The following menu items
appear.

Set the calculation mode to Math.
Set the operator to Count(S1).
Count setup
Initial point' »section 6.4

Push © :Toggle
e | Center

Math/Ref Operation |~ Count Setup ~ Iitial Point |~ Label/Unit Ranging 0
@ Sensitivity
100.

Gount(S1) Hi Edge -5.00 div Math1 Auto Manual

N )
v

Specify the computed waveform from among
Math1 to Math4.2

1 If the count type (Type) is rotary count, the initial point can be set only when Source3(Z) is set to
None. Source3(Z) can be set only for 4-channel models.
2 Math3 and Math4 can be set only for 4-channel models.

Count Setup (Count Setup)

Press the Count Setup soft key. The following menu items appear.
Count type

Count Setup — C:;S']Tgégﬁg dle

Source Slope 0.Hov

Hysteresis
CH1 BN 0. 3div

At

it Edge i Rotary

!
‘ Rotary count
Edge count
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6.5 Performing Count Computations

Edge Count (Edge)
Press the Type soft key and then the Edge soft key. The following menu items appear.

Set the count type to Edge.
Computation source waveform P section 6.2
Polarity Level used to detect edges

1 Gount. Setup - PUShThorégﬁg dIe

0.[ov
. Hysteresis
i1 Edge CH1 E) t | 0. 3div

Type Source Slope

Hysteresis

Rotary Count (Rotary)
Press the Type soft key and then the Rotary soft key. The following menu items* appear.
* Source3(Z) can be set only for 4-channel models.

Count Conditions

Reset Condition
Displayed when Source3 (Z) is other

Set the count type to Rotary. than None

~Gount Setup
Type ¥ Source1(A) | Source2(B)

= Nount Reset
Source3(7) | Gondition

i+ Rotary GH1 CH2 CH3 x4 Z Only

Level used to determine
waveform state changes

Push © :Toggle
Threshold
Source3(7) Polarity 0.gov

Hysteresis
CH3 | Il r |

0. 3div
Polarity Hysteresis

Computation source waveform (When other than None)
» section 6.2*

~Source3(Z) -

When the computation source waveform is None

4

Push ° Togig

~Source3(7) o Threshold

Source3(£)
Hystere&ns
None 0. 3div

Computation source waveform (When None)
» section 6.2*
* Select None when not using Source3(Z).

Level used to determine waveform state changes

Push ° Togig

) LU
~Source2(B) ~ Threshold

Source2(B) 0.Hov
Hysteresis
| CH2 |

0. 3div
Computation source waveform P section 6.2 Hysteresis

Level used to determine waveform state changes

~Source1(A) ~ Fush ol’egocgﬂg
Source1(A) 0.Hov
Hysteresis
CH1 0. 3div

Computation source waveform »section 6.2 Hysteresis

IM DLM3054-02EN



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 Condition

Multiplication | %1 s~ Multiplication
CW Timing A+ CW Timing

When multiplication is set to x2

Count Condition

Multiplication| x2 s~ Multiplication
CW Timing1 A+ CCW Timing1 At CW Timing

]7 CCW Timing
CW Timing2 A+ COW Timing2 A+

When multiplication is set to x4
Count Condition

Multiplication | x4 e mmmmm~ Multiplication

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 Condiition

Reset Timing | £ Only A e Reset condition

When the reset condition is set to Edge on Z
Reset Condition

Reset Timng  Z Only A e Reset condition

CW Timing A+ CW Timing

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)” and “Scaling (Ranging)” in the Features Guide

MATH/REF Menu

1. Press MATH/REF. The MATH/REF menu appears.
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. The following menu items
appear.

Set the calculation mode to Math. Labels and units

Set the operator to other Scaling

than User Define. Center point

MATH/REF

Math/Ref Operation Sourcel Source? |~ Label/Unit Ranging
1 51 » 32 CH1 GH2 Math1 Auto  Manual

Sensitivity
2.
Set with the jog shuttle sensitivity T
(When scaling is set to Manual)

Labels and Units (Label/Unit)

Press the Label/Unit soft key. The following menu items appear.

Unit Set the user unit.

o

User Unit

' Name

Display

OFF  ON Math1

Label

Turns label display on and off

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).

IM DLM3054-02EN 6-9



6.7 Loading Reference Waveforms

This section explains the following settings for loading reference waveforms:
* Loading reference waveforms
» Reference waveform information display
* Label
» Vertical position
» “Reference Waveforms” in the Features Guide

MATH/REF Menu

1. Press MATH/REF. The MATH/REF menu appears.

* You can also tap MENU (Q) in the upper left of the screen and select the MATH/REF menu from
ANALYSIS on the top menu that is displayed.

* Up to four reference waveforms can be displayed. To switch the setup menu, press the Math/Ref soft
key.

2. Press the Mode soft key and then the Ref soft key. The following menu items appear.

Set the calculation mode to Ref. Reference waveform
Load reference waveforms. information display
Label Vertical position

MATH/REF

Math/Ref Label/Unit Push % :0.00div
Load from Information @ Position
0.00div

1

lLoad from Load from Load from Load from Load from Load from
GH1 CH2 GH3 CH4 Math2 Math3 Math4

v

Example when Ref1 is set

« )

v

Select the reference waveform to be set from
Ref1 to Ref4.*

* Ref3 and Ref4 can be set only for 4-channel models.

Loading the Reference Waveform (Load from)
The waveforms that can be set for the reference waveform are as follows.

Reference waveform Load from*

Ref1 (Math/Ref1) CH1 to CH4, Math2, Math3, and Math4
Ref2 (Math/Ref2) CH1 to CH4, Math1, Math3, and Math4
Ref3 (Math/Ref3) CH1 to CH4, Math1, Math2, and Math4
Ref4 (Math/Ref4) CH1 to CH4, Math1, Math2, and Math3

* CHS3, CH4, Math3, and Math4 can be set only for 4-channel models.
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6.7 Loading Reference Waveforms

Labels (Label/Unit)

Press the Label/Unit soft key. The following menu items appear.

Set the user unit.*

= Label/Unit

Label .

Ref1

* You can set this when the calculation mode is Math.

Display
OFF  ON

Label

Turns label display on and off

Reference Waveform Information Display (Information)
Press the Information soft key. Reference waveform information is displayed.

Display Example
Information (Ref1) 0

Scale 1.000 V/div
Offset 0.0000 ¥
Offset Cancel OFF

T/Div  1ms/div
Trigger Position 50.0%
Trigger Delay 0.00000 s
Delay Gancel ON

IM DLM3054-02EN
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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 » Execute automatic scaling

»  Computation conditions

» “User-Defined Computation (User Define, option)” in the Features Guide

MATH/REF Menu

1.

Press MATH/REF. The MATH/REF menu appears.

* 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.

* Up to four computed waveforms can be displayed. To switch the setup menu, press the Math/Ref soft
key.

Press the Mode soft key and then the Math soft key.

Press the Operation soft key and then the User Define soft key. The following menu items
appear.

Set the calculation mode to Math.
Set the operator to User Define.
Expression

Computation
conditions Center point

Label, unit »section 6.6
Execute automatic scaling

MATH/REF
Math/Ref Mode Operation Expression

Auto Ranging Sensitivity
Math  User Define ot ® "

!
l Sensitivity

« )
v

Specify the computed waveform from among
Math1 to Math4.*

* Math3 and Math4 can be set only for 4-channel models.
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6.8 Performing User-Defined Computations (Option)

Expression (Expression)
Press the Expression soft key. The following screen appears.
Example: Computed waveform Math4

Define an expression by combining computation source waveforms and operators
Add the results of automated measurement of waveform parameters to the expression.

¢ Computed waveform Math3
M1
Fint: M2

Measure BN DELAY DA

¢ Computed waveform Math2

* M1 to M3 are not displayed for
computed waveform Math1.

INTEG

Bus

Gl SIN C0S  TAN

G2 ACOS  ATAN

C3 LN LOG

G4

Inserts a ) Enters the expression
Deletes all the characters you have entered
Deletes the previous character
Deletes the character at the cursor position
Moves the cursor to the right
Moves the cursor to the left

Computation Conditions (Setup)
Press the Setup soft key. The following menu items appear.

Turns averaging on or off
(This setting is the same for
Math1 to Math4.)

Perform computations on history waveforms.

Constant Digital filter

|'" v

Filter1 |~

Setup

Filter? Average

OFF  ON

Math
on History

Const
Setup

Lowpass IR

Lowpass IR

When Averaging Is On

4

Push # : 16
@ Avg Count

16
!

Average count

Average

OFF  [ON

Push % :0.000

@
|

Constant

!

K2 K3 K4

0.00000 0.00000 0.00000 0.00000 0.[i0000

Set each with the jog shuttle
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6.8 Performing User-Defined Computations (Option)

Digital filters(Filter1, Filter2)
Press the Filter1 soft key and then the Filter2 soft key. The following menu items appear.

Frequency band
(When Lowpass) Cutoff frequency

Filter type Cutoff 1

Setup

= || Filter1
Band Type Cutoff 1 Push % :3.0%

Cutoff 1
@

Lowpass IR FR 372 :gEHz 3.0

Set with the jog shuttle

Lowpass Highpass Bandpass

Lowpass Highpass Bandpass

When Frequency Band Is Set to Highpass

4

Band Type Cutoff 1 Push #:3.0%

- @ Gutoﬁ; 1@1%

Highpass IR FIR

Set with the jog shuttle

When Frequency Band Is Set to Bandpass

‘ Cutoff 1
Band Type Cutoff 1 Cutoff 2 P“%‘u%ﬁc-"f
Bandpass IR FR 37%:8EH2 3?g:gEHz @ 3.0

?
Set with the jog shuttle Cutoff 2
Push % :3.0%
IS Cutoff 2

Set with the jog shuttle 3.0
* Cutoff2 is only applicable when the frequency band is set to Bandpass.
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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 source waveform
* FFT conditions
* Analysis range
» Vertical and horizontal scale values
* FFT points
» “FFT” in the Features Guide

FFT Menu
Press SHIFT+MATH/REF (FFT). The following menu items appear.
+ You can also tap MENU ([5)) in the upper left of the screen and select the FFT menu from
ANALYSIS on the top menu that is displayed.
» Up to two FFT waveforms can be displayed. To switch the setup menu, press the FFT soft key.

Select whether to set FFT1 or FFT2.*
Turns the FFT waveform display on or off
Analysis source waveform

FFT conditions
Analysis range
Vertical and horizontal
scale values FFT points

Display Time Range v 2 Push % :12 bk

FFT Setup Display Setup | Measure @FFT Points

OFF  ON 1 Main Setwp 19.5

* FFT2 can be set only for 4-channel models.

FFT Conditions (FFT Setup)

Press the FFT Setup soft key. The following menu items appear.

Spectrum type’
Spectrum sub type’
Time window
Waveform display method
Analysis source waveform?
Unit

FT Setup I
Sub Type Window Mode e Push %:12.bk

FFT Points
@ 12.5

LOGMAG 0 Rectangle Normal

1 This is available on models with the user-defined
computation option. Mode  °©
2 Can only be set when Type is CS-, TF-, or CH-.

User Unit

Auto

Unit type User-defined unit
(up to 4 characters)

Spectrum Type (Type/Sub Type)
Depending on the type, the following sub types can be set.

Type Sub Type

LS-, CS-, TF- MAG, LOGMAG, PHASE, REAL, IMAG
RS-, PS-, SPD- MAG, LOGMAG

CH- MAG
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7.1 Displaying FFT Waveforms

Vertical and Horizontal Scale Values (Display Setup)
Press the Display Setup soft key. The following menu items appear.

Vertical scale value
Manually set the vertical scale value
Horizontal scale value (when Auto)
Manually set the horizontal scale value

Turns the VT waveform
display on or off

Center of the
vertical axis

Display Setup
Vert. Scale  Center/Sens | Horiz. Scale — Center/Span VT Display

Sensitivity
Auto  Manual 3 Auto 5-32152_'()5kk|.||-|22 OFF  ON 90 0dBY

Value per div

T

Set with the jog shuttle Center of the
horizontal axis

> 31§.5kHz

Set with the jog shuttle Span
625 . 0kHz

Auto Center/Span | Left/Right

Auto  Center/Span Left/Right

When Horiz. Scale is set to Center/Span
Center of the

‘ horizontal axis
Pisplay Setup | |[ush @ :Toazle
Vert. Scale = Center/Sens | Horiz. Scale  Center/Span VT Display ©) 318.5kHz

= | Span
Auto  Manual %’P&?ﬁv Genter/Span = -32152_'()5kk|.||-|22 OFF  ON 695 _OkHz

Span 4

Set with the jog shuttle

When Horiz. Scale is set to Left/Right
‘ Left side

Display Setup
Vert. Scale = Center/Sens | Horiz. Scale = Left/Right VT Display
-40.000dBY 0.0kHz Right

Auto] Manual e’ | Left/Right OFF  JON 695 Okt

Right side 4

Set with the jog shuttle
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7.2

Measuring FFT Waveforms

This section explains the following settings for measuring FFT waveforms:
» Cursor type

» Marker cursor measurements

* Peak cursor measurement

» “Cursor Measurement (Measure Setup)” in the Features Guide

FFT Measure Setup Menu

1. Press SHIFT+MATH/REF (FFT). The FFT menu item appears.

You can also tap MENU (EA) 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. The following menu items appear.

Cursor type

~ Measure

Marker Peak

Peak cursor measurement

Marker cursor measurements

Disables measurement

Marker Cursor Measurement (Marker)
Press the Mode soft key and then the Marker soft key. The following menu items appear.

Measurement items
Set the cursor type to Marker. Marker1 position

Marker2 position

ltem Setup

~F1

Select the measurement items

w1 that you want to use.
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7.2 Measuring FFT Waveforms

Peak Cursor Measurement (Peak)
Press the Mode soft key and then the Peak soft key. The following menu items appear.

Set Type to Peak.

Threshold value

Difference between peak and valley

Measurement frequency range

List display

list number

Threshold xcursion | Peak Rangel/2

-40.0dBY 20.0dBY

Set with the jog shuttle

Set with the jog shuttle

FFT
No. Frequency
0.000000 Hz

500.0000kHz
7.500000MHz

12.50000MHz
17.50000MHz

5 22.50000MHz
27 .50000MHz
32.50000MHz

9 37.50000MHz
42.50000MHz

-5.00div
5.00div

| |Push # :- 40dBY
@ Threshold

-401).0dBY

!

Set with the jog shuttle

Push % :20dBY

v

Excursion
© 20 0dBY

Push @ :Toggle
eak Ranzel

Peak
0.000000 Hz

-3.43643 dBY
-895.714mdBY
-14.6118 dBY
-19.3645 dBY
-22.7194 dBY
-25.2132 dBY
-27.1590 dBY
-29.8498 dBY
-30.5867 dBY

[x] Set with the jog shuttle

Maximum peak display

Jump To
Max Peak

- _00div

Peak Range?
5 _00div

Push % -1

L @ List No.
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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
» Cursor type
« Source waveform
* Measurement items
» Cursor jumping
» Cursor position
» “AT Cursors (AT)” in the Features Guide

CURSOR Menu

1. Press CURSOR. The CURSOR menu appears.
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 AT soft key. The following menu items appear.

Turns cursor measurement on or off
Set the cursor type to AT.
Measurement source waveform* Cursor jumping
Measurement items Cursor1 position

CURSOR
Display Type Trace

OFF  [ON AT CH1

=
Cursor
T3 400

Item Setup

Cursor2 position

Item Setup

All ON All OFF

T2 ¥1/4T

Select the measurement items
V2 M/ AT that you want to use.

* CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected.
Specify the channel that you want to measure in advance by pressing either the
CH4 key or the LOGIC key.

Cursor Jumping (Cursor Jump)
Press the Cursor Jump soft key. The following menu items appear.

Push ©& “Tosgle

= Cursor sorl "

-
Cursord Cursor? | '@ Uur74 00

to Zoomi to Zoom?2 to Zoomi to Zoom? | Cursor2 i
4. 00div

)

Specify a zoom window to make Cursor1 or Cursor2 jump to.

Note

Setting the Cursor Positions

You can move Cursor1 and Cursor2 together by pressing SET repeatedly until the jog shuttle adjusts both of
them.

When the cursors are linked, if either Cursor1 or Cursor2 moves to the edge of the screen, it cannot move
any further. Therefore, if you execute cursor jump with the cursors linked, proper cursor jumping may not be
achieved.
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8.2 Measuring with AV cursors

This section explains the following settings used for measurement with AV cursors:
» Turning cursor measurement on or off
» Cursor type
» Source waveform
* Measurement items
» Cursor position
» “AV Cursors (AV)” in the Features Guide

CURSOR Menu

1. Press CURSOR. The CURSOR menu appears.
You can also tap MENU (Q) 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. The following menu items appear.

Turns cursor measurement on or off
Set the cursor type to AV.

Source waveform

Measurement items Cursor1 position

Push © :Toggl
CURSOR R rsor]

Display Type Trace 3.00div
Item Setup Cursor? =2

OFF [ON el 1) CH1 -3.00div

Cursor2 position

Item Setup
All ON All OFF

AL V2 e — Select the measurement items
that you want to use.

Note

Setting the Cursor Positions

You can move Cursor1 and Cursor2 together by pressing SET repeatedly until the jog shuttle adjusts both of
them.

When the cursors are linked, if either Cursor1 or Cursor2 moves to the edge of the screen, it cannot move
any further.
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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
» Cursor type
« Source waveform
* Measurement items
e AT cursor jumping
» Cursor position
» “AT&AV Cursors (AT&AV)” in the Features Guide

CURSOR Menu

1. Press CURSOR. The CURSOR menu appears.

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 AT&AV soft key. The following menu items appear.

Turns cursor measurement on or off

Set the cursor type to AT&AV. AV cursor position

AT cursor position
Measurement source
waveform Make cursor AT jump

Measurement » section 8.1

items Cursor1 position

CURSOR
Display Type ¥ Gursorl/? === T Cursorl/? i} T Cursor 3_00div
- Item Setup 3.00civ -4 00ckv Jump Gursord =

OFF [ON| 3¢ AT8AV -3.00dliv 4.00div i -3 00div

Cursor2 position

T

Push @ :Toggle
—— = Gursor1 ?::

Set with the jog shuttle

Cursor1 position

Push © :Toggle
@Gursor1 l‘E’:i

Item Setup - - > —4 . 00div
Set with the jog shuttle PRI sIT]

4. 00div

¥ AP W1/4T } Cursor2 position

All ON All OFF

) @ N/ AT Select the measurement items
that you want to use.

Note

Setting the Cursor Positions

You can move Cursor1 and Cursor2 together by pressing SET repeatedly until the jog shuttle adjusts both of
them.

When the cursors are linked, if either Cursor1 or Cursor2 moves to the edge of the screen, it cannot move

any further. Therefore, if you execute cursor jump with the cursors linked, proper AT cursor jumping may not
be achieved.
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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
Cursor type
Marker display format
The waveform to measure using the cursors
Measurement items
Cursor jumping
Cursor position
» “Marker Cursors (Marker)” in the Features Guide

CURSOR Menu

1. Press CURSOR. The CURSOR menu appears.
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. The following menu items appear.

Turns cursor measurement on or off
Set the cursor type to Marker.
Marker display format

Source waveform and measurement
items for the cursor Cursor position

GURSOR
Display Type Marker Form Marker1 Marker? Marker3 Marker4

OFF  [ON %+ Marker |Mark Line GH1 CH2 GH3 CH4

Cursor Source Waveform and Measurement Iltems (Marker1,
Marker2, Marker3, and Marker4)

Press one of the Marker1 to Marker4 soft keys. The following menu items appear.

Move the selected marker to the
Zoom1 or Zoom2 window.
Source waveform
Measurement items
Cursor position

— Push % :—3 .00div
Jump Jump Marker1

ltem Setup to Zoom1 to Zoom2 @ ~3_00div

Item Setup
All ON All OFF

~T1 V1

=T Select the measurement items
V1-v3 that you want to use.
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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 » Reference setup
« Cursor type » Cursor jumping
» Source waveform » Cursor position

* Measurement items
» “Angle Cursors (Degree)” in the Features Guide

CURSOR Menu

1. Press CURSOR. The CURSOR menu appears.

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 Degree soft key. The following menu items appear.
Turns cursor measurement on or off
Set the cursor type to Degree.

Measurement source waveform* Cursor jumping »
Measurement items section 8.1

Reference setup Cursor1 position

CURSOR ‘ Push @ -Toggle

: —@ Cursord i}
Display Type Reference Cursor —4 . 00div

Item Setup Cursor? i
OFF 6N A Degree geily SIp 4 00div

Cursor2 position

Item Setup

All ON All OFF

< #D2
V1 ) Select the measurement items
that you want to use.

*

CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected.
Specify the channel that you want to measure in advance by pressing either the
CH4 key or the LOGIC key.

Note

Setting the Cursor Positions

You can move Cursor1 and Cursor2 together by pressing SET repeatedly until the jog shuttle adjusts both of
them.

When the cursors are linked, if either Cursor1 or Cursor2 moves to the edge of the screen, it cannot move
any further. Therefore, if you execute cursor jump with the cursors linked, proper cursor jumping may not be
achieved.
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8.5 Measuring with Angle Cursors (Degree)

Setting the Reference (Reference Setup)
Press the Reference Setup soft key. The following menu items appear.

Reference angle
Unit Reference cursor

Reference [ _
Ref Yalue | © Ref Cursor Push % :360

. @ Ref Value
g L. I
30 #.00div 360

T

Ref Cursor1: zero point

Set with the jog shuttle

Psh O :Toggle

Set with the jog shuttle jjef Lursort

-2 _00div
Ref Cursor?
2 _00div

Ref Cursor2: end point
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Chapter9  Automated Measurement of Waveform Parameters

9.1 Automatically Measuring Waveform
Parameters

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 range
* The measurement location indicator

» “Automated Measurement of Waveform Parameters” in the Features Guide

MEASURE Menu

Press MEASURE. The following menu items appear.

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

Turns automated measurement on and off
Source waveform and measurement items

The measurement location indicator

Reference levels for Measurement source window

automated measurements Measurement range

Push © :Togg,lle
EE aNge
Ihdicator | © ¥ Statistics |~ Time Range (OR

o

Item Setup Ref Levels Enhanced T Range?
OFF OFF Main 5. 00div
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9.1 Automatically Measuring Waveform Parameters

Measurement Source Waveform and Measurement Iltems (ltem
Setup)
1. 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 waveform to be measured you specified.

When the Measurement Source Waveform Is CH1 to CH4 or Math1 to Math4

Clear the check boxes of all the measurement items.
Copy the settings on this screen to all channels.

Measure ftem

All OFF Copy To All Trace Cycle Mode| OFF

Cycle mode

W Max

mﬁ\mplitude

j:'ﬁr[]ver ﬂf Edge Count

BN ; b A intogTy+

Select the measurement
items that you want to use.

M ave Freq [ Ave Period

n nn
y' Freq
1

K Rise (- +Hidth L —yidth

between waveforms

Set to one of CH1 to CH4* or one of Math1 to Math4

* CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected.
Specify the channel that you want to measure in advance by pressing either the
CH4 key or the LOGIC key.

Delay Setup (CH1)
Slope of the edge to be detected

Which counted edge to use as a
detected point

Reference Trigger Position
Reference (when Trigger Position)

Unit

Delay Setup (GH1)

Reference | GH1
References

Unit © Time  Degree

Note
About Cycle Mode

»  When the power analysis type is switching loss, the cycle mode waveform parameter is fixed to SW Loss.
*  When power measurement is ON, the cycle mode waveform parameter changes according to the setting
of the cycle mode of power measurement.
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9.1 Automatically Measuring Waveform Parameters

When the Source Waveform Is LOGIC (On models with the logic signal input port)

Clear the check boxes of all the measurement items.
Measure ltem

All OFF
Freq _7 Period \_.‘M\_J‘”‘ Ave Freq
Freq L. Period | m“ Avg Freq

Freq 1 Period | I\‘H\H\‘”‘ Avg Freq
Freq - Period V| ave Frea MMpuse Gount
it Avg Freq J]f:“lPuIse Count

Freq ) Period

Freq ) ) Period \.‘M\ J\‘"‘ Ave Freq

) Select the measurement
ey ferod [\ Ave Freq items that you want to use.

Freq 1 Period | I\‘H\H\‘”‘ Avg Freq
Fo-Delay Delay Setup - Delay Delay Setup
%Delay Delay Setup %Delay Delay Setup

- Delay Delay Setup FocDelay Delay Setup

%Delay Delay Setup %Delay Delay Setup

Measurement of delay
between waveforms

Set the measurement source waveform to LOGIC.*

* CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected.
Specify the channel that you want to measure in advance by pressing either the
CH4 key or the LOGIC key.

Bit? Delay Setup

Slope of the edge to be detected
Which counted edge to use as a
detected point

Reference  Trigger Position
Reference (when Trigger Position)

When Reference is set to LOGIC

Bit7 Delay Setup

Reference | LOGIC

References
Bit0

Unit © Time  Degree
Source bit

Bit? Delay Setup

Reference| GH1
References

Unit © Time  Degree
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9.1 Automatically Measuring Waveform Parameters

Measurement Location Indicator (Indicator)

1. Press the Indicator soft key.
You can set Indicator to OFF (the measurement location indicator is not displayed) or display a setup
menu with the items whose check boxes you have selected in "Measurement Source Waveform and
Measurement Items (Item Setup)."*
* 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
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.
The measurement location of the item you specify is indicated by a cursor.

Reference Levels for Auto Measurements (Ref Levels)
Press the Ref Levels soft key. The following menu items appear.

Reference level setting unit
Distal value Proximal value
Mesial value High/Low level
Ref Levels

Proximal High Low
10% Auto

= .

10% Auto

=

10% Auto

2=

10% Auto

=

10% Auto

=

10% Auto

=

10% Auto

=

10% Auto

Source Window (Time Range)

Main  : Set the measurement source window to the Main window.
Zoom1 : Set the measurement source window to the Zoom1 window.
Zoom2 : Set the measurement source window to the Zoom2 window.

Measurement Range (T Range1/T Range2)

Set the measurement time period within the window specified by Time Range.

Note
About the roll-mode display

* The instrument will not display computed waveforms (MATH 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. Measured values are shown when a trigger occurs and the roll mode display stops.

» 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 automated measurement 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) is available. For details, see chapter 6, “Waveform
Acquisition,” in the Features Guide (IM DLM3054-01EN).
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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

1. Press MEASURE. The MEASURE menu appears.

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. The following menu items appear.

Statistical processing mode

Statistics

EEE)

[aDContinuous| 11 Cycle 1 History

Statistical processing of history waveforms
Cyclic statistical processing

Normal statistical processing
Disable statistical processing.

Note

If you change the statistical processing type (Statistics), the statistical processing type (Statistics) of Measure
Setup for power measurement (Power Measurement menu) also changes in sync.

Normal Statistical Processing (Continuous)
Press the Mode soft key and then the Continuous soft key. The following menu items appear.

Restarts statistical processing

Set the statistical processing Set whether statistical processing is restarted
type to Continuous when the trigger level is changed.

Trend display/histogram display

||Statistics  ~
Modle Thigger Level ¥ Trend/

Restart | Change Histogram
2D Continuous Restart Ignore Anil

Set whether statistical processing is restarted when the trigger level is changed.

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.

Ignore: If the trigger level is changed during waveform acquisition, waveform acquisition and
statistical processing continue without statistical processing being reset.
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9.2 Processing Statistics on Automatically Measured Values

Setting the Trend Display and the Histogram Display (Trend/Histogram)
Press the Trend/Histogram soft key.

Trend display

Press the Mode soft key and then the Trend soft key. The following menu items appear.

* Up to two trends can be displayed. To switch the setup menu, press the Trend/Histogram soft
key.

Select whether to set Trend1 or Trend2.*
Turns the graph display on or off
Set the displayed graph to Trend.
Measurement items to Turns cursor
display trends for measurement on or off

Display setup Cursor1 position

« Statistics  ~ - |
- G R

e B Cursor | =5.00div
; iSplay setup Cursor2 i
o HStoeram jgEE oN | Trend OFF 5 00dv

-

B Trond/ Display Mode

* Trend2 can be set only for 4-channel models. Cursor2 position

Set with the jog shuttle
(When cursor measurement is on)

Execute auto scaling

Vertical scale value
Horizontal scale value

Turns VT waveform display
window on or off

Display Setup I
N\ 0 Scale Upper /Lower H-Span VT Display I @

1.0000K
-1.0000k 1020 OFF

Push OU ~Toggle

Set with the jog shuttle

Set with the jog shuttle i
g 1021

When the statistical processing type is Cycle » See page 9-7

Dislay Setup [ %i;gg,‘?g]e
— . H-Range | VT Display | @ 1.o00m

] Lower
Eifse Main OFF 'ON -1 .0000k

Execute auto scaling Vertical scale values

Turns VT waveform display
window on or off

Range to display the trend of
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9.2 Processing Statistics on Automatically Measured Values

Histogram display

Press the Mode soft key and then the Histogram soft key. The following menu items appear.

» Up to two histograms can be displayed. To switch the setup menu, press the Trend/Histogram
soft key.

Select whether to set Histogram1 or Histogram2.*
Turns the graph display on or off
Set the displayed graph to Histogram
Measurement items to display histograms for
Turns VT waveform display window on or off

Parameter or cursor
measurement

~ Statistics —
rend

1 Trend / Display Mode YT Display ~ REE I
o MSWHAN | GEE  ON Histogram OFF JoN] el

* Histogram2 can be set only for 4-channel models. Measurement mode l

Mode
OFF  Param

When the measurement mode is Param
Cursor1 position

Parameter measurement items ‘
[tem Setup Q
[ il Pk [ il Mt L il M

CllliMean — Cille Dl Median

Push © :Toggle
| @ Gursor1 6:i

~ Measure
7

-4 .00div

[tem I Cursor? 1}
OFF | Param 4 00div

Mode

Cursor2 position

A

O ||Im||. Integrs  [] .ﬂ., Integ+26 [ ,w, Integ+30
O |i|||||||| C1 Od I|||||Ijl| G2 O mjln AG

Select the measurement items
that you want to use.

Cyclic Statistical Processing (Cycle)

Press the Mode soft key and then the Cycle soft key. The following menu items appear.

Set the statistical

processing type to Cycle List display
Execute statistical processing Trend display/histogram display
Source waveform used » See the Trend and Histogram menus
to determine the cycle* for Continuous mode

~ Statistics >

Mode e Trace “ ¥ Trend/
Histogram
222 Cycle CH1 Al

* CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected.
Specify the channel that you want to measure in advance by pressing either the CH4 key or the LOGIC key.

When the source waveform used to determine the cycle is LOGIC

o Trace | Cycle Bt ° ¥ Trend/

List Histogram
LOGIC i Bit0 Al

Source bit
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9.2 Processing Statistics on Automatically Measured Values

List Display (List)
Press the List soft key. The following menu items appear.

|: Displayed next to the minimum value
of each measurement item.

1: Displayed next to the maximum value

Highlight display of each measurement item.

Measure|[Statistics

High(C1) Low(C1) Amplitude(G1) Rms(C1) Mean(G1)
3.4 Y —0.09 v¢ 3.54 V4 1.54247 ¥ 607.572mV4
3.4 ¥ -0.09 V¢ 3.54 V4 B 612.346mY

+ -0.09 v

+ -0.09 V¢

611.566mY
610.522my
4 613.995mY
+ 1.54318 ¥ 612.587mY

A .54
A .54
A -0.09 v .54
K. -0.09 v¢ .54
A -0.10 V .4 2.18049 V 1.32075 ¥
A -0.09 V4 .54 21492 Y.
A -0.12 V¥ .55

A

-0.10 v

[
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.

Zoom link
Search mode Select the sort method List size and display position
¥ Search Mode Sort Foom Link list Size

Jump To
OFF Forward Zoom1 Half (Upper)

Statistics Statistics
Vi Min Oldest Latest

When the search mode is other than OFF

S ——

Previous Next Oldest Latest

Jumps to and highlights the specified destination

Note
If you move the highlight display for the measured values up and down, you will zoom in to the corresponding
position of the waveform.
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9.2 Processing Statistics on Automatically Measured Values

Search Mode (Search Mode)

1. Press the Search Mode soft key. The following menu items appear.
If you select "Data < b", "a < Data" or "a < Data < b", set the value of a or b with the jog shuttle.

Statistics Statistics

<
iy Min Data £ b

Push % :0.00

Set with the jog shuttle b

0.[ooo

Push ¥ :0.00

Set with the jog shuttle 7

0.[ooo

a, b value

o

Push © :Toggle
@ d
— 0.[oo0

Set with the jog shuttle

b
0.0000

2. Select the search item, and then press ESC.
The List display menu is returned to.

When the search mode is Data < b

Search Mode, Zoom Link List Size

Data £ b Zoom1 Half (Upper)

Display of b value

When the search mode is a < Data

Search Mode a Sort Foom Link list Size
Jump To

a = Data 0.0000 Forward Zoom1 Half (Upper)

Display of a value

When the search mode is a<Data<b

Search Mode a/b Sort Foom Link list Size

Jump To
aZData b 8:8888

Display of a/b value

Forward Zoom1 Half (Upper)

Statistical Processing of History Waveforms (History)
Press the Mode soft key and then the History soft key. The following menu items appear.

List display
» See the List menu for Cycle mode
Set the statistical processing

Trend display/histogram displa
type to History play 9 play

» See the Trend and Histogram
Execute statistical processing menus for Continuous mode

~ Statistics -
Mode ¥ Trend/

Histogram
O History Al
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9.3 Measuring Enhanced Parameters

This section explains the settings used when performing automated measurement of the waveform
parameters of two areas and the settings used when performing calculations using waveform

parameters.
» “Enhanced Parameter Measurement (Enhanced)” in the Features Guide

MEASURE Enhanced Menu
1. Press MEASURE. The MEASURE menu appears.
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 Enhanced soft key. The following menu items appear.

Calculation that uses automated measurement values

Measurement source waveform Measurement source window
and measurement items Measurement range

Push © : Toggle |
angel

ftem Setup -5 . 00div
i T Range?2

(Area2) Mail 5. 00div

Name Expression
Calc1 Max(C1)

Calc2? Min(C2)

Calc3 High(M1)

Calc4 Low(M2)

Name (up to 8 characters) Unit (up to 4 characters)
Select the expressions to use

Expression l

computation source waveforms
and operators

—
Add the results of automated measurement

Gl M SN | COS | TAN -
of waveform parameters to the expression.
£2 M2 ASN | AGOS | ATAN

G3 M3 EXP LN LOG
G4 M4
A A2

. )

Enters the expression
Deletes all the characters you
have entered

Inserts a) Deletes the previous character
Deletes the character at the cursor position

Moves the cursor

Measurement Source Waveform and Measurement Iltems (ltem
Setup (Area2))

Press the Item Setup (Area2) soft key. The screen for setting the source waveform of Area2 and the

measurement items are displayed.
The screen is the same as the Item Setup screen shown in section 9.1.

9-10 IM DLM3054-02EN



Chapter 10 Zooming in or out of Waveforms

10.1 Zooming in or out of waveforms

This section explains the following settings for zooming in 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. The following menu items appear.
* You can also tap MENU (@) in the upper left of the screen and select the ZOOM1 menu or the
Z0OOM2 menu from ZOOM on the top menu that is displayed.
* The zoomed waveform of up to two locations can be displayed. To switch the setting menu, press
ZOOM1 or ZOOM2.

Turns zoom on or off

Displays which of ZOOM1

and ZOOM2 is the source'’ Auto scrolling

Display Format?

Zoom source

Main window display waveform Zoom position
Z00M1 |
Display Format Main - REEN R
Auto Scroll Trace ggg’#lcal @Z1 Position
OFF  [ON Main ONC50%) (@. 00div
1 When both ZOOM1 and ZOOM2 illuminate, the key that
illuminates most brightly corresponds to the setting menu item. When both ZOOM1 and
2 The display formats Quad, Hexa, and Octal can be set only for ZOOM2 illuminate
4-channel models. ‘
Push @ :Toggl
71 Position
0. 00div
£2 Position
@ 0. [M0div
Note

Setting the Zoom Position

When both ZOOM1 and ZOOM2 illuminate, you can move the zoom positions of ZOOM1 and ZOOM2 in a
linked manner by pressing SET a number of times to make the jog shuttle control both the Z1 Position and
the Z2 Position.
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10.1 Zooming in or out of Waveforms

Auto Scrolling (Auto Scroll)

Press the Auto Scroll soft key. The following menu items appear.

Decrease the speed by one level
Increase the speed by one level

Zoom in on the left edge of the Main window
Scroll left

Stop auto scrolling

Scroll right

Zoom in on the right edge
of the Main window

Push © :Toggle |
£1 Position

0_00div
Speed
#b

Scroll speed

Setting the Zoom Factor (ZOOM knob)
1. Press ZOOM1 or ZOOM2 to select what the ZOOM knob controls.

When both the Zoom1 and Zoom2 windows are displayed, the waveform of the window of whichever is
illuminated brightest of ZOOM1 and ZOOM2 is controlled by the ZOOM knob.
2. Use the ZOOM knob to set the magnification.

If you press the ZOOM knob, the FINE indicator illuminates, and you can set the zoom factor with higher

resolution.
» To adjust the zoom position, turn the jog shuttle.
Z00MmM
e\ ZOOM knob

PUSH
@&®— FINE indicator

Z00OM1 ZOOM2

ZOOM1 key, ZOOM2 key

2019/06/23 19:35:33 2602 Running
Edge CH1 £+ History Normal
Auto 510mY 1000 62 .5MS/s

50us/div
625.000Pts

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.
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10.2 Zooming in or out of Waveforms in the Vertical
Direction

This section explains the following settings for zooming in or out of waveforms in the vertical direction:
» “Vertical Zoom (Vertical Zoom)” in the Features Guide

ZOOM Vertical Zoom menu

1. Press ZOOM1 or ZOOM2. The ZOOM menu appears.

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 that is displayed.

2. Press the Vertical Zoom soft key. The following menu items appear.

Collectively initializes the zoom position and zoom factor of all waveforms Zoom position

. Push @ :Toggle
Vertical —@ Y—Position

CHA 0 [div
0.0dy | Mathi-Math4 | V-Mag
x1.00 x1.00

I
l Zoom factor

Select the waveform that you want to zoom in on.

Set with the jog shuttle

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.
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Chapter 11 Searching Waveforms

11.1 Searching for Edges

This section explains the following settings for searching for edges:

Search type
Search range
Search start and end points
Search conditions
Search source waveform, strobe, level used to detect search source waveform edges, and
hysteresis
Detected waveform display
Turning the display of detected point markers on or off, zoom window, zoom position
Search skipping
Detected point number
Executing searches
» “Search Type (Type),”
“Search Range (Start/End Point),”
“Search Conditions (Condition Setup),”
“Displaying Detected Waveforms (Display Setup),” and
“Search Skip (Skip Mode)” in the Features Guide

SEARCH Edge Menu

1. Press SEARCH. The SEARCH menu appears.
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. The following menu items appear.

Set the search type to Edge
Search conditions
Detected waveform display
Search skipping

Search range
Detected point number
Execute the search

Pattern No. | Push ¥ :No Matc..

Setup Display Setup | Skip Moe int a @Pattern No.
Edge CH1 £ 5 0dy @ NotMatehs No Match.

Set with the jog shuttle
Start point

Push © :Toggle
@Start Point.
=5 . 00div
End Point
5 . 00div

v

Set with the jog shuttle

End point
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11.1 Searching for Edges

Search Conditions (Condition Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

When you execute a search, you cannot use the CH4 terminal and the logic signal input port as the source at
the same time. Specify the source that you want to use in advance by pressing either CH4 or LOGIC.

Press the Condition Setup soft key. A menu appears according to the waveform to be searched you
specified.

When the Search Source Waveform Is CH1 to CH4 or Math1 to Math4

Set the search source waveform to one
of CH1 to CH4 or one of Math1 to Math4 Level used to detect search

Slope source waveform edges

| Gondition = - Push © :'{oggle

InE CH1 Level
Source Slope @ 1.00v

Hysteresis
CH1 E RS | 0. Bdiv

Hysteresis

When the Search Source Waveform Is LOGIC (On models with the logic signal input
port)

Set the search source waveform to LOGIC
Source bit
Slope

~|(Condition ~ +
Source Source Bit Slope

LOGIC Bit0 4t ft

Detected Waveform Display (Display Setup)
Press the Display Setup soft key. The following menu items appear.
Turns the display of detected point markers on or off

Zoom window Zoom position

Display Setup ~ —_—
Mark Push # :0.00div

OFF  [ON

Z1 Position
@ 0. [@0div

Turning the Display of Detected Point Markers ON or OFF(Mark)

You can display marks at the top of the main and zoom windows to clearly show the detected

position on the waveform (the detected point mark). Marks that match detected point numbers are
highlighted.

Zoom Windows (Result Window)
You can configure zoom windows Zoom1 and Zoom2 when they are displayed.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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11.1 Searching for Edges

Search Skipping (Skip Mode)

Press the Skip Mode soft key. The following menu items appear.

After a search condition is met, you can skip the detection of search conditions for the specified
amount of time or the specified number of counts.

Search skipping

Skip Mode
Skip Mode

OFF

Hol Decimation

When search skipping is set . o
to Holdoff Length of time for skipping

‘ the search conditions

|
) Plish % :100.000,
Skip Mode old Off Time

Holdoff

When search skipping is set

to Decimation Number of times to skip

the search conditions

| Push % :1
@Decim Times

Skip Mode

Decimation

Executing a Search (Search)

1. Set the search conditions.

2. Press the Search soft key.
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.

Execute the search

Push © :Toggle
SEARCH — @ Start Point

« Condition |+ e Start/tnd Pattern No. =5 . 00div

Setup Display Setup | Skip Mode ont End Point
Fdge oM £ by Mo Match. 5.00dv

Type

This appears when a point that matches
the specified search conditions is found. Detected point
‘ number

Pattern No. || Push®@%No Matc.
attern o ®Pattern No.

0

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.
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11.2 Searching with Multiple Input Patterns

This section explains the following settings for searching with multiple input patterns:
Search type .
Search range .
Search start and end points .
Search conditions .
Clock source, comparison conditions (search
source pattern, combination), achievement
condition, time condition, reference time, level
used to detect search source states, level

used to detect clock source edges, hysteresis

.

Detected waveform display
Detected point number
Search skipping

Executing searches

» “Search Type (Type),”
“Search Range (Start/End Point),” and

“Search Conditions (Condition Setup)” in the Features Guide

SEARCH Pattern Menu

1.

Press SEARCH. The SEARCH menu appears.

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.

Press the Type soft key and then the Pattern soft key. The following menu items appear.

Set the search type to Pattern

Detected waveform display »section 11.1

Search skipping » section 11.1

Search range Detected point number » section 11.1

Search conditions

Condition

Setwp Display Setup| Skip Mode

Pattern

Search execution »section 11.1

Start/End ) | Push ¥ :No Matc..
oint [ittzm (X Pattern No.
-5.00div

5 0dy @ NotMatehs @ No Match.

Set with the jog shuttle
Start point

Set with the jog shuttle End Foint.
5. 00div

End point
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11.2 Searching with Multiple Input Patterns

Search Conditions (Condition Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

When you execute a search, you cannot use the CH4 terminal and the logic signal input port as the source at
the same time. Specify the source that you want to use in advance by pressing either CH4 or LOGIC.

Press the Condition Setup soft key. The following menu items appear.

Clock source (when None)
Search source pattern
Logic combination

Achievement condition

|| Condition i
Logic Conition .
Pattern Level/Hys
AND  OR Enter

Comparison condition Level used to detect

search source states
Level/Hys

Hysteresis Hysteresis
CH 0. 6div
CH2 0. 6div
CH3 0.6div
CH4 0.6div
0. 6div
0. 6div
0. 6div

0. 6div

When the clock source is one of CH1
to CH4 or one of Math1 to Math4 Level used to detect
‘ clock source edges*

= Condition > — PUSEI-ﬁ:TL%%Eé]le
Clock B Logic Condition @ .00V
Pattern Level/Hys Hysteresis

o

CH1 AND.  OR Enter | 0. 6liv
* You can also set the level and hysteresis for detecting clock Clock source
source edges on the setup screen displayed by pressing the hysteresis*

Levels/Hys soft key.

When the clock source is LOGIC
(On models with the logic signal input port)

Logic Gondition

Pattern Level/Hys
AND  OR Enter

Source bit
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11.2 Searching with Multiple Input Patterns

Search Source Pattern (Pattern)
Press the Pattern soft key. The following menu items appear.
* When the Clock Source Is CH1 to CH4 or LOGIC (On models with the logic signal input

port)

When the CH4 key is lit

——— s SCt the slope of the signal
#t set as the clock source

« J
v

Set the pattern of the search source (signal other than the clock source)
(LOGIC is invalid)

When the LOGIC key is lit

— e e — O€t the slope of the signal
set as the clock source

« )
v

Set the pattern of the search source (signal other than the clock source)
(CH4 is invalid)

No Clock Source

The same menu appears as that shown above for when the clock source is CH1 to CH4 or
LOGIC (on models with the logic signal input port). Because there is no clock source, set the
pattern of the search sources (all of the CH1 to CH4 and LOGIC signals) (only one of CH4 or

LOGIC, whose corresponding key is illuminated, can be selected).
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11.2 Searching with Multiple Input Patterns

Time Condition (Time Qualification)
If no clock source (None) is set, the time condition is set if the achievement condition is True or
False. Press the Time Qualification soft key. The following menu items appear.

Set the achievement condition to True or False
Set the clock source to None Time condition

~|/Condition ~ ~
o a .
Clock e Logic Congdition Qualification Level/Hys @ Time
None AND| OR True More_than 1.fihs

Time = " | Push % :1.000ns

More than less than Inside Outside Timeout

Set what kind of relationship must be established between the achievement time of the comparison

condition and the specified reference times (Time or Time1 and Time2) for a point to be detected.

For details on the detected points when the time condition is met, see chapter 14, “Searching

Waveforms” in the Features Guide (IM DLM3054-01EN). When Timeout is selected, the instrument

searches for timeout points.

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 and 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 is longer than the specified
reference time (Time)

Reference time (Time or Time1 and Time2)

¢ When the Time Condition is More than, Less than, or Timeout

Set the time condition to More
than, Less than, or Timeout.

Reference time Time

~ Condition ]

o " - Time o Push #% :1.000ns
Clock e Logic Congdition Qualification Level/Hys @ Time
None AND| OR True More than 1.fihs

¢ When the Time Condition is Inside or Outside

Set the time condition

to Inside or Outside.
Reference time
Time1

~ Condition ]

Clock “ Logic Condition |~ Lime a

Pattern Qualification | evel/Hys
None AND  OR True Inside

Reference time
Time2
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11.3 Searching for Pulse Width

This section explains the following settings for searching for pulse width:

+ Search type * Detected waveform display
» Search range » Search skipping

Search start and end points » Detected point number
» Search conditions » Executing searches

Search source waveform, polarity, time
condition, reference time, level used to
detect search source waveform states, and
hysteresis
» “Search Type (Type),”
“Search Range (Start/End Point),” and
“Search Conditions (Condition Setup)” in the Features Guide

SEARCH Pulse Width Menu

1. Press SEARCH. The SEARCH menu appears.
You can also tap MENU (Q) 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. The following menu items appear.

Set the search type to Pulse Width
Detected waveform display »section 11.1
Search skipping » section 11.1
Detected point number » section 11.1
Search conditions Search range Search execution »section 11.1

Start/End Pattern No. | Push ¥ :No Matc..

Setup Display Setup | Skip Mode . Falifsan 1o

Pulse Width CH1 . 5 0dy @ NotMatehs @ No Match.

Set with the jog shuttle
Start point

End Point

Set with the jog shuttle 5
o . Ulay

End point
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11.3 Searching for Pulse Width

Search Conditions (Condition Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

When you execute a search, you cannot use the CH4 terminal and the logic signal input port as the source at
the same time. Specify the source that you want to use in advance by pressing either CH4 or LOGIC.

Press the Condition Setup soft key. The following menu items appear.

Waveform to search
Polarity Time condition Reference time

+|| Condition =
Source Polarity

Time Level/Hys | Push&:1.000ns

Time
Qualification

B.ETH @ Time
CH1 JL T More than @ 1.0ns :

1.lhs
]

Level used to detect search
source waveform states

Set with the jog shuttle

Set with the jog shuttle

Hysteresis
0_6div

When the search source waveform is LOGIC Hysteresis

(On models with the logic signal input port)

4

Push % :1.000ns

f ’ Time
Source Source Bit Polarity Qualification @ i
LOGIC I Bit0 B 1 | More than | 1.flhs

Source bit Reference time

Time Condition (Time Qualification)
Press the Time Qualification soft key. The following menu items appear.

= Condition ~ v Start/End
Time

More than Less than Inside Outside Timeout

Set what kind of relationship must be established between the search source waveform's pulse
width and the specified reference times (Time, Time1 and Time2) for a point to be detected.

For details on the detected points when the time condition is met, see chapter 14, “Searching
Waveforms” in the Features Guide (IM DLM3054-01EN). When Timeout is selected, the instrument
searches for timeout points.

More than : When the pulse width is longer than the specified reference time (Time)
Less than : When the pulse width is shorter than the specified reference time (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 is longer than the specified reference time (Time)

IM DLM3054-02EN
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11.3 Searching for Pulse Width

Reference Times (Time or Time1 and Time2)

¢ When the Time Condition is More than, Less than, or Timeout

Set the time condition to More
than, Less than, or Timeout. Reference time Time

- Condition = "~ Start/End — B
ime ? Level/Hys Push % :1.000ns
Qualification Y @ Time

Source Polarity

CH1 JL  1r  More than @ . ot_)égi?;v 1.0hs

Set with the jog shuttle

When the search source waveform is LOGIC (on models with the logic signal input port)

4

Source Source Bit Polarity

Time Push # :1.000ns
Qualification @ Time
| Bit0 IL 1r More than | 1.[hs

Source bit Reference time Time

LOGIC

¢ When the Time Condition is Inside or Outside

Set the time condition to Inside or Outside. Reference time Time1

= Condition ~ Start/End

Source Polarity Tine Time Level/Hys

Qualification _
@ 1 0.00V
CH1 JE U Insicle o 2ns 0.6div

Reference time Time2

Set with the jog shuttle T

When the search source waveform is LOGIC
(On models with the logic signal input port)
‘ Reference time Time1

- Condition = -

Time
Qualification
Bit0 Il in Inside

Source Source Bit Polarity

LOGIC |

Source bit Reference time Time2
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11.4 Searching for Timeout Periods

This section explains the following settings for searching for timeout periods:
Search type

Search range

Search start and end points

Search conditions

Search source waveform, polarity, timeout period, level used to detect search source waveform
states, and hysteresis

Detected waveform display

Search skipping

Detected point number

Executing searches

.

» “Search Type (Type),”
“Search Range (Start/End Point),” and
“Search Conditions (Condition Setup)” in the Features Guide

SEARCH Timeout Menu

1.

Press SEARCH. The SEARCH menu appears.
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.

Press the Type soft key and then the Timeout soft key. The following menu items appear.

Set the search type to Timeout
Detected waveform display »section 11.1
Search skipping » section 11.1
Detected point number » section 11.1
Search execution »section 11.1

Search conditions Search range

Start/End ' Push # :No Matc.
g Pattern No.
setup Display Setup  Skip Mode Pfg"_:) AT .0
b

Timeout CH1 I Odiv | & NoaMatat @ No Match.

5d0div
| ;

Set with the jog shuttle

Start point

Push @ :Toggle
@Start Point
-5.00div
End Point
5. 00div

v

Set with the jog shuttle

End point

IM DLM3054-02EN
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11.4 Searching for Timeout Periods

Search Conditions (Condition Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

When you execute a search, you cannot use the CH4 terminal and the logic signal input port as the source at
the same time. Specify the source that you want to use in advance by pressing either CH4 or LOGIC.

Press the Condition Setup soft key. The following menu items appear.

Waveform to search
Polarity Timeout period

Condition
Source Polarity [ Level/Hys

ime
CHI T @ | e @ s

]

Level used to detect search
source waveform states

" |Push@: 1.000ns

Set with the jog shuttle

Push © :Toggl
G Lovel

Set with the jog shuttle i.00v
Hysteresis
0. Gdiv
When the search source waveform is LOGIC Hysteresis
(On models with the logic signal input port)
Source Source Bit Polarity Push % :1.000ns
@ ime
LOGIC BitO I I 1.0hs
Source bit 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 used to detect analysis/
search source waveform states, hysteresis
Decoded display
List display
List size, display position, and zoom linking
Analysis number
Zoom position
Search settings
Jumping to the specified field, zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching FlexRay Bus Signals (Option)” in the Features Guide

SERIAL BUS FlexRay Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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 the waveforms of up to four serial bus signals. To switch 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 items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to FlexRay. List display

Bus setup  Search settings Analysis number

SERIAL BUS
Serial Bus Display Type Setup Decode

Z1 Position
OFF ON FlexRay CH1 5Mhps Hex 0.00div

Zoom position

This sets the zoom position for
the window selected during

\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set

IM DLM3054-02EN
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

If you perform an analysis or execute a search when using the logic signal input ports for input, you cannot
specify CH4 as the source. Press CH4 in advance to enable input from the CH4 terminal.

Press the Setup soft key. The following menu items appear.

Execute automatic setup

Analysis/search source waveform

Manual setup Level used to detect

analysis/search source
waveform states

Setup

—@ | evel

Source Bit Rate Channel 0.[ov

Auto Setup Hysteresis
GH1 bMhps | | 0_6div

Bus channel Hysteresis

Push © :ToFgle

Bit rate

Auto Setup (Auto Setup)

1. Set the source waveform for search/analysis.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The instrument will perform auto setup.
The instrument automatically configures 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.

The auto setup feature will not work properly on some input signals.
Manual setup

After running auto setup, you can change the following settings and display decoded results.
» Analysis/search source waveform

» Bitrate

» Bus channel

» Level used to detect analysis/search source waveform states

» Hysteresis
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label Display position
Format Label Position

Hex 3 Auto

When the display position is set to Manual

‘ Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)
Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)

Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
the decode display.

List Display (List)
1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.
* The list of analysis results and he 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

S1: FlexRay
No. Time(ms)
—0.000184
0.051016
0.102216
0.153416
0.204616
0.255816
0.307016

]

Data Information
01 01 01 01 02 02 02 02 03 03 03 03

o1 01 01 01 0101 01 01 CRC Error
02 02 02 02 02 02 02 02

03 03 03 03 03 03 03 03

01 02 03 04 05 06 07 08

00 00 00 00 00 00 00 00

C8 C9 CA CB CC CD CE CF DO D1

0.358216 FF FF FF FF

0.409416 01 01 01 01 02 02 02 02 03 03 03 03

0.460616 o1 01 01 01 0101 01 01 HCRC Error

CRC R RV i)

Analysis number
List size and display position
Turns zoom linking on or off Analysis number

P P " Push % :0
foom Link List Size | List No.

0

OFF [ON Half (Upper)

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).
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Jump to the specified field

Zoom window
Search type »section 2.13 Execute the search

Push @ :To.ﬁ.le
0

—@Pattern .
Result Winclow Mode No Match.
Field Jump Search 71 Position

Zoom1 Frame Start 0. 00div

Detected point
number

This appears when a point

that matches the specified Push © :Toggle
@Pattern 0.

search conditions is found.

/1 Position
-2 _bbdiv

Zoom position

Jumping to the Specified Field (Field Jump)
Jumps to the field in the data frame that corresponds to the specified detected point number (Pattern
No).

Zoom Windows (Result 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.

Search Type (Mode)
You can set this setting in the same way that you set the trigger type to Frame Start, Error, or ID/Data.
For details, see section 2.13.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.

12-4
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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 used to
detect analysis/search source waveform states, hysteresis
» Decoded display
» List display
List size, display position, and zoom linking
* Zoom position
* Analysis number
» Search settings
Jumping to the specified field, zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching CAN Bus Signals (Option)” in the Features Guide

SERIAL BUS CAN Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* You can also tap MENU (E,]) 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select CAN from the setup menu that is displayed. The following
menu items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to CAN List display
Bus setup Search settings Analysis number

SERIAL BUS
Serial Bus Display Type Setup Decode

S 71 Position
OFF ON CAN CH1 500kbps Hex 0.00div

Zoom position
4 This sets the zoom position for
the window selected during
\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set

IM DLM3054-02EN
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

If you perform an analysis or execute a search when using the logic signal input ports for input, you cannot
specify CH4 as the source. Press CH4 in advance to enable input from the CH4 terminal.

Press the Setup soft key. The following menu items appear.

Manual setup

. Level used to detect
Bit rate analysis/search source
Recessive level waveform states

Sample point

Setup ] i
Bit Rate Recessive Sample Point Level/Hys @

Auto Setup H ;
. 0.0v ysteresis
| 500kbps H L 62.5% 0.6div | 0. Bdiv

Analysis/search Hysteresis
source waveform

Push @ :ToFgle
Ve
o.

Execute automatic setup Set with the jog shuttle

Push # :62 .58
N Sample Point
Set with the jog shuttle

When the bit rate is set to Level used to detect
User Define analysis/search source
‘ waveform states

Setup

. InE | e
Bit Rate Recessive ggﬁfﬁg” Pont | Level/Hys @

1000 .Okbps 0.0V HYStEFESiS_
62.5% 0.6div | 0_6div

Push @ :ToFgle
Ve
o.

User Define H L

Hysteresis

Set with the jog shuttle

Bit rate

Push @ :Toggle
@ Bit Rate

g = {000 .0kbps

Set with the jog shuttle Sample Point

| 62.5%

Sample point

Auto Setup (Auto Setup)

1. Set the source waveform for search/analysis.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The instrument will perform 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.

The auto setup feature will not work properly on some input signals.
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded results.
» Analysis/search source waveform

» Bitrate

* Recessive level

» Sample point

» Level used to detect analysis/search source waveform states

» Hysteresis

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label Display position
Format Label Position

Hex 3 Auto

When the display position is set to Manual

Jv Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)

Select the decode display format.

When you set decode display to Symbol, you can select display CANdB symbols if you load the
physical value/symbol definition file (.sbl).

Label (Label)
Select the decode displayed label.

Display Position (Position)

Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
the decode display.

IM DLM3054-02EN
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12.2 Analyzing and Searching CAN Bus Signals (Option)

List Display (List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

The list of analysis results and he 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

Time{ms} Frame Data Ack  Information
-0.0052 Data FF 01 A4
2.5788 Data 01 02
5.0908 Data FE
7.5308 Data FF 01 A4
10.1148 Data 01 02
12.6268 Data FE
15.0668 Data FF 01 A4
17.6508 Data 01 02
20.1628 Data FE
22.6028 Data FF 01 A4

<< << <<<=<=<=

Analysis number
List size and display position
Turns zoom linking on or off

Analysis number

f P " Push % :0
foom Link List Size | List No.

0

OFF [ON Half (Upper)

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).

12-8
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Jump to the specified field

Zoom window
Search type »section 2.14 Execute the search

Push @ :To.ﬁ.le
0

—@Pattern .

Result Winclow No Match.

Field Jump Search 71 Position
Zoom1

Detected point
number

This appears when a point
that matches the specified
search conditions is found.

/1 Position
-2 _b8div

Zoom position

Jumping to the Specified Field (Field Jump)
Jumps to the field in the data frame that corresponds to the specified detected point number (Pattern
No).

Zoom Windows (Result 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.

Search Type (Mode)
You can set this setting in the same way that you set the trigger type to SOF, Error, or ID/Data. For
details, see section 2.14.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.

IM DLM3054-02EN
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12.3 Analyzing and Searching CAN FD Bus Signals

(Option)

This section explains the following settings (which are used when 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, recessive level, sample point, data phase bit
rate, data phase sample point, recessive level, CAN FD standard,
level used to detect analysis/search source waveform states, hysteresis

» Decoded display
» List display
List size, display position, and zoom linking
* Analysis number
e Zoom position
» Search settings
Jumping to the specified field, zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching CAN FD Bus Signals (Option)” in the Features Guide

SERIAL BUS CAN FD Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select CAN FD from the setup menu that is displayed. The following
menu items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to CAN FD List display
Bus setup  Search settings Analysis number
SERIAL BUS
Serial Bus Display Type Setup —
GH1 500kbps edrc 71 Position
1 OFF1 ON GAN FD | /1Mbps X 0..00div
Type Zoom position
GAN FD This sets the zoom position for
(non-130)

the window selected during
zoom window configuration
(described later).

If the CAN FD standard is set to
non-ISO, “(non-ISO)” is displayed.
» page 12-10

3

« )

v

Select which of Serial Bus1 to Serial Bus4 to set

1210
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

If you perform an analysis or execute a search when using the logic signal input ports for input, you cannot
specify CH4 as the source. Press CH4 in advance to enable input from the CH4 terminal.

Press the Setup soft key. The following menu items appear.
Analysis/search source waveform CAN FD standard

Level used to detect
analysis/search source
waveform states

Execute

automatic setup Manual setup

~  Setup 4 4 = Lo
Sowce |” Bit Rate | Data BitRate Recessive | FD Standard | (@

Auto Setup [ Hysteresis
CH1 e S @, L 80l nonis0 Y Bl

Push & :Toiggle
Ve
0.

Recessive level Hysteresis
Data phase
Data phase bit rate sample point

Bit Rate Push #% 62 .53

1Mbps

When the data phase bit rate is set to User Define
; Data phase bit rate

~Data BitRate Push & ﬂgﬁgle

. Bit e
Bit Rate @ {000 . 0kbps
. Sample Point,
User Define | 62.5%

Data phase
sample point

Bit rate Sample point

Bit Rate Push #:62 .53
t

Sample
500kbps @

When the bit rate is set to User Define
‘ Bit rate

Push © :Toggle
Rate

LU
~ Bit Rate |y 4
Bit Rate @ fl000 . 0kbps

. Sample Point
User Define | 62.5%

Sample point

Auto Setup (Auto Setup)

1. Set the analysis/search source waveform and CAN FD standard.
If you set the analysis/search source waveform to Math1 to Math4, auto setup is not possible.

2. Press the Auto Setup soft key.
The instrument will perform auto setup.
The auto setup feature automatically configures 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.

The auto setup feature will not work properly on some input signals.

IM DLM3054-02EN
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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.

Analysis/search source waveform

Bit rate

Sample point

Data phase bit rate

Data phase sample point

Recessive level

CAN FD standard

Level used to detect analysis/search source waveform states
Hysteresis

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label Display position

Label Position

Format

Hex 3

When the display position is set to Manual

‘ Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)

Select the decode display format.

When you set decode display to Symbol, you can select display CANdB symbols if you load the
physical value/symbol definition file (.sbl).

Label (Label)
Select the decode displayed label.

Display Position (Position)
Set the display position of decoded results. The position is set to Auto when you execute auto setup on

t
t

he analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
he decode display.

1212
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

List Display (List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

The list of analysis results and he 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
$1: GAN FD

Ho. Time(ms) Frame D Data Information
-0.001272 FD Data 00000000 00 00 00 00 CRC Error(SC),Fixed Stuff Erro
0.610728 FD Data AFFFFFFF FF FF FF FF CRC Error(SC),Fixed Stuff Errol
1.042728 FD Data 15555555 55 AA C3 OF 55 AA C3 OF Fixed Stuff Error
55 AA C3 OF 55 AA C3 OF

55 AA C3 OF 55 AA C3 OF

1.676736 FD Data OARARAAA AA 55 3C FO AA 55 3C Fo CRC Error(SC),Fixed Stuff Errol
AA 55 3C FO AA 55 3C Fo
AA 55 3C FO AA 55 3C Fo

2.310736 FD Data 00000000 00 00 00 00 00 00 00 00 CRC Error(SC),Fixed Stuff Errol
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

2.962736 FD Data AFFFFFFF FF FF FF FF FF FF FF FF CRC Error(SC),Fixed Stuff Errol

Analysis number

When the CAN FD standard is set to non-ISO
Serial Bus

$1: GAN FD(non-I50)
Ho. Time{ms} Frame D Data CRC Ack  Information
0 -0.001272 FD Data 00000000 00 00 00 00 18ASC ¥
1 0.610728 FD Data 1FFFFFFF FF FF FF FF 04852 ¥ CRC Error
2 0.712040 Error
3 1.042728 FD Data 15555555 55 AA C3 OF 55 AA C3 OF 010542 ¥
55 AA C3 OF 55 AA C3 OF
55 AA C3 OF 55 AA C3 OF
1.676736 FD Data OARARAAR Ah 55 3C FO AA 55 3C FO 1240DF
Ah 55 3C FO AA 55 3C FO
Ah 55 3C FO AA 55 3C FO
2.310736 FD Data 00000000 00 00 00 00 00 00 00 00 102560
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

List size and display position
Turns zoom linking on or off Analysis number

P P " Push # -0
Foom Link list Size | List No.

0

OFF  |ON Half (Upper)

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).
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Search Setup (Search)
Press the Search soft key. The following menu items appear.
Jump to the specified field
Zoom window
Search type »section 2.15 Execute the search

Push @ :Toggle
Search —@Pattern 0.

Result Window Mode No Match.
Field Jump Search 71 Position
fooml S0F 0. 00div

Detected point
number

This appears when a point
that matches the specified Pusgge:r? ge
search conditions is found. @ 0

/1 Position
-3.170div

Zoom position

Jumping to the Specified Field (Field Jump)
Jumps to the field in the data frame that corresponds to the specified detected point number (Pattern
No).

Zoom Windows (Result 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.

Search Type (Mode)
You can set this setting in the same way that you set the trigger mode to SOF, Error, ID/Data, FDF, and
ESI (ErrorPassive). For details, see section 2.15.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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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 used to detect
analysis/search source waveform states, hysteresis

Decoded display

List display

List size, display position, and zoom linking

Zoom position

Analysis number

Search settings

Jumping to the specified field, zoom window, search type, and search execution

.

» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching LIN Bus Signals (Option)” in the Features Guide

SERIAL BUS LIN Menu

1.

Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.

* You can also tap MENU (E) 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

Press the Type soft key. Select LIN from the setup menu that is displayed. The following menu
items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to LIN List display
Bus setup Search settings Analysis number

SERIAL BUS
Serial Bus Display Type Setup Decode

Seal Z1 Position
ON LIN CH1 19200bps Hex 0. 00cliv

Zoom position

This sets the zoom position for
the window selected during

\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

If you perform an analysis or execute a search when using the logic signal input ports for input, you cannot
specify CH4 as the source. Press CH4 in advance to enable input from the CH4 terminal.

Press the Setup soft key. The following menu items appear.

Manual setup

Bit rate
Level used to detect

Revision analysis/search source
Sample point waveform states

Setup =S Leve
Source Bit Rate Revision Sample Point Level/Hys @ o.ov

@ Hysteresis
CH1 19200bps Both 25 @ o_%&fi)\‘f | ! O.BIdiv

Hysteresis

Push & :Toiggle

Auto Setup

Analysis/search
source waveform
Set with the jog shuttle

Push # 162 .5%
= . Sample Point
Set with the jog shuttle ©) 62.5%

Level used to detect

When the bit rate is set to User Define  analysis/search source
‘ waveform states

Execute automatic setup

G H Push C{ (:e nggle

Bit Rate Revision ggﬁfﬁg” Pont | Level/Hys 0.0v

19200bps 0.0v Hysteresis
62.5% 0.6div | 0. 6div

User Define Both

Hysteresis
Set with the jog shuttle

Bit rate

Push © :Toggle

it Rate
@ 19200bps
Sample Point
| 62.5%

Set with the jog shuttle i

Sample point

Auto Setup (Auto Setup)
1. Set the source waveform for search/analysis.

Auto setup cannot be performed when the source is set to Math1 to Math4.

2. Press the Auto Setup soft key.

The instrument will perform 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.

The auto setup feature will not work properly on some input signals.
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded results.

.

Analysis/search source waveform

Bit rate

Revision

Sample point

Level used to detect analysis/search source waveform states
Hysteresis

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label Display position
Format Label Position

Hex 3 Auto

When the display position is set to Manual

Jv Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)
Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)
Set the display position of decoded results. The position is set to Auto when you execute auto setup on

t
t

he analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
he decode display.
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12.4 Analyzing and Searching LIN Bus Signals (Option)

List Display (List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

The list of analysis results and he 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

Time{ms} ID-Field Data Checksum  Information
-2.664 AB 00 00 FF

28.584 Fo 2D 0A c8

59.832 AB 00 00 FF

91.080 Fo 30 0A (B3]

122.328 AB 00 00 FF

153.576 Fo 34 0A c1

184.824 AB 00 00 FF

216.072 Fo 38 0A BD

247.320

Analysis number
List size and display position
Turns zoom linking on or off Analysis number

Push % :0

List Size | List No.

0

Half (Upper)

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).
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Jump to the specified field

Zoom window
Search type »section 2.16 Execute the search

Push @ :To.ﬁ.le
0

—@Pattern .

Result Winclow Mode No Match.

Field Jump Search 71 Position
Zoom1 Break Synch

Detected point
number

This appears when a point
that matches the specified
search conditions is found.

/1 Position
-3.12div

Zoom position

Jumping to the Specified Field (Field Jump)

Jumps to the field in the frame that corresponds to the specified detected point number (Pattern No).

Zoom Windows (Result 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.

Search Type (Mode)
You can set this setting in the same way that you set the trigger mode to Break Synch, Error, or ID/
Data. For details, see section 2.16.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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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 used to detect analysis/search source waveform states, hysteresis
Decoded display

List display

List size, display position, and zoom linking

Analysis number

Zoom position

Search settings

Zoom window, search type, and search execution

» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching CXPI Bus Signals (Option)” in the Features Guide

SERIAL BUS CXPI Menu

1.

Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.

* 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

Press the Type soft key. Select CXPI from the setup menu that is displayed. The following

menu items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to CXPI List display
Bus setup  Search settings Analysis number

SERIAL BUS
Serial Bus Display Type Setup Decode

Seal Z1 Position
OFF ON CXPl CH1 19200hbps Hex 0. 00cliv

Zoom position

This sets the zoom position for
the window selected during

\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

If you perform an analysis or execute a search when using the logic signal input ports for input, you cannot
specify CH4 as the source. Press CH4 in advance to enable input from the CH4 terminal.

Press the Setup soft key. The following menu items appear.

Execute automatic setup

Analysis/search source waveform

Manual setup Level used to detect
Turns counter error analysis/search source
Bit rate detection on or off waveform states
Setup

Bit Rate T Sample Clock Tolerance g’uunter Error Level/Hys

Auto Setup etection & Hysteresis
19200bps 0.040Tbit + 1.0% = uo's(:fi)\‘f 0. By

Hysteresis

Set with the jog shuttle

Push % :+1.0%

Set with the jog shuttle

Clock tolerance

Push % :0.0400T.,
T Sample

Set with the jog shuttle i ‘|3 0.080Tbit

T Sample

When the bit rate is set to User Define

4

Setup Push °|_ :TOF.gIe
Bit Rate T Sample  oit Rate/ Counter Error | gyel/iys | | eb[']e 0%
] Clock Tolerance | Natection Hyst =0
. ¢ @ . ysteresis
User Define | ©0.040Thit 13209[5?45 ofF oN 00521?3 0.6y
Bit rate
19980bps
Set with the jog shuttle Glock Toleranc

+ fl.0%)

Clock tolerance

Auto Setup (Auto Setup)

1. Set the source waveform for search/analysis.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The instrument will perform auto setup.
The instrument automatically configures the bit rate, level, and hysteresis and triggers on the start of frame
(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.

The auto setup feature will not work properly on some input signals.
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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.

Analysis/search source waveform

Bit rate

T Sample

Clock tolerance

Counter error detection

Level used to detect analysis/search source waveform states
Hysteresis

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label Display position

Format Label Position

Hex S Auto

When the display position is set to Manual

Jr Display position

Push % :0.0cliv

Position Position

Manual 0.00div

Decode Display Format (Format)
Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)
Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag

t

he decode display.
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

List Display (List)
1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

* The list of analysis results and he 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: CXPI
No. Time{ms} Data CRC  Information
-0.0520 30 87 1D
4.3756 F9 2C 06 D3 4F 67 BO 98 10
13.5436 7D F8 82 07 F2
19.3256 A7 83 3A 68 58 7C Ch 97 A7 83 3A 68 8BGA
58 7C C5 97
35.6296 77 8B F7
40.0572 89 37 76 C8 23 69 DC 96 FA

49.2252 C7 FB 38 04 27

55.0072 E9 A0 OE BA 16 5F F1 95 E9 A0 OE 6/ B39C
16 5F F1 95

71.3112 AE 90 12

75.7388 A6 41 59 BE F7 6A 08 95 28

Analysis number
List size and display position

Turns zoom linking on or off Analysis number

Push #:0

Foom Link list Size | List No.

OFF  |ON Half (Upper)

0

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).

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window
Search type »section 2.17 Execute the search

Push © :Togzgle
Search f@Pattern 0.

No Match.

Search 71 Position
fooml S0F 0. 00div

Result Window Mode

Detected point
number

This appears when a point

ifi Push © :Toggl
that matches the specified @ljlge]!tternoﬁo(;]

search conditions is found.

Z1 Position
0.16div

Zoom position

Zoom Windows (Result 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.
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Search Type (Mode)
You can set SOF, PTYPE, and ID/Data in the same as you set the trigger setting. For details, see
section 2.17.

Error Mode
Press the Mode soft key and then the Error soft key. The following menu items appear.
The instrument searches for various errors.

Set the search type to Error

Push @ :Toggle
Search i @Pattern ﬁo

No Match.
Search Z1 Position
0. 00div

Result Winclow Mode Error Type

Zoom1 Error Or

Parity CRC Data Length Framing Counter
OFF ON |OFF ON | [OFFF ON |OFF| ON ON |OFF ON

« /
v

Turns on or off the detection of parity, CRC, data length, framing, IBS, counter,”
and clock errors

* Not displayed when counter error detection (Counter Error Detection) in the bus setup (Setup)
(page 12-18) is set to OFF.

Wakeup/Sleep mode
Press the Mode soft key and then the Wakeup/Sleep soft key. The following menu items appear.
The instrument searches for wakeup pulses, wakeup states, sleep frames, or sleep states.

Set the search type to Wakeup/Sleep

Push ©@ :Toggle
Search —@Pattern o

No Match .
Search Z1 Position
0. 00div

Result Window Mode Wakeup/Sleep

Zoom1 Wakeup/Sleep  17P€ OR

Wakeup Pulse Wakeup Sleep Frame Sleep
OFF ON |OFF ON | [OFFF ON |OFF| ON

Turns on or off the detection of wakeup pulses,
wakeup states, sleep frames, or sleep states

Executing a Search (Search)
1. Set the search type.
2. Press the Search soft key.
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.

Detected Point Number (Pattern No.)

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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12.6

Analyzing and Searching SENT Signals
(Option)

This section explains the following settings (which are used when 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 CH data type, slow CH
message type, the level used to detect the source state, and hysteresis
» Decoded display
» List display
List size, display position, and zoom linking
» Trend display
Display source, user data, display setup, turns cursor measurement on or off, message 1D
* Analysis number
» Zoom position
» Search settings
Zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching SENT Signals (Option)” in the Features Guide

SERIAL BUS SENT Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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.
e The instrument can analyze and search the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select SENT from the setup menu that is displayed. The following
menu items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display

type to SENT List display/trend display

Bus setup  Search settings Analysis number

SERIAL BUS

Serial Bus Display Type Setup
/1 Position

OFF  ON SENT GH1 3.00us N 0. 00div

Zoom position
1 9 3 4 This sets the zoom position for
the window selected during
. y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set

IM DLM3054-02EN

12-25



12.6 Analyzing and Searching SENT Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

When you perform an analysis or execute a search, you cannot use the CH4 terminal and the logic signal
input port as the source at the same time. Specify the source that you want to use in advance by pressing
either CH4 or LOGIC.

Press the Setup soft key. The following menu items appear.

Auto Setup (Auto Setup)

Execute automatic setup
Analysis/search source waveform

Push @ :Toggle
Levef

Setup IS

Source Display | Fast CH Slow CH Type 0.0V

Auto Setup Data Type Hysteresis
CH1 Both Nibble| User Enhanced 0. Bdiv

When the analysis/search source is LOGIC

(On models with the logic signal input port)
‘ Source bit

Fast CH Pu5h'4:Bit0
Data Type S 0] e @ Source Bit
Bit0

Display

Both Nibble User Enhanced

1. Set the source waveform for search/analysis. If you select LOGIC, set the source bit (Bit0 to
Bit7).
You cannot use auto setup under the following circumstances.

*  When the Analysis/Search Source Waveform Is Math1 to Math4
* When state display is applied to a LOGIC bit that is set as the analysis/search source waveform.

2. Press the Auto Setup soft key.

The instrument will perform auto setup.
The auto setup feature automatically configures 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.

The auto setup feature will not work properly on some input signals.
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12.6 Analyzing and Searching SENT Signals (Option)

Manual setup
After running auto setup, you can change the following settings and display decoded results.
» Analysis/search source waveform
* Format
« Display channel
» Fast channel data type
* Fast channel user data type
» Slow channel message type
» Level used to detect analysis/search source waveform states
» Hysteresis
Slow channel message type

(Can be set when the format version is

Analysis/search source waveform APR2016 or JAN2010 » section 2.18)

Format » section 2.18
Level used to detect

analysis/search source
waveform states

Display channel
Fast channel data type

Setup

Fast CH
Data Type
Nibble User

Display Slow GH Tvype

Both

Source

CH1

Auto Setup Format Hysteresis

Enhanced 0_6div

Hysteresis

When the fast channel data type is User

o

Fast CH

Data Type

Nbole [ USer Setw

When the version is APR2016

User Data Type Setup

(%]

User Data Type Setup

Order
Big

Size
| 7 Multiplexing

#Datal Little

Order

¥ Data? Little # Datai(FC) Big Little

Data3 +Data2 Big Little

Datad Data3

Datad

Nibble order
Data size'

Select this check box in the case of a
multiplexed signal?

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

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.

When the analysis/search source is LOGIC
(On models with the logic signal input port)

4

Source bit

Push & :Bit0
Source Bit

Bit0

Fast CH
Data Type
Nibble User

Display Slow CH Type

Enhanced

Both
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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 Display Format

Target Channel

Label Display position

Select Label Position

Fast CH S1-F Auto

When the display position is set to Manual

¥ Display position
Position | Push # :0. Ocliv

Position
Manual 0.00div

Decode Display Format (Format)
Select the decode display format.

Target Channel (Select)

Select the channel that you want to set the label and display position of.

Label (Label)
Select the decode displayed label.

Display Position (Position)

Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
the decode display.

List Display (List/Trend - List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List/Trend soft key and then the List soft key.
* The list of analysis results and he 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: SENT
No. Time(ms) Sync{usy  Tick(us) Data Length(tick)  Information SlowCH
-0.204000 168.00 3.00 EB4421 284.00
0.648000 168.00 3.00 EBO431 284.00
1.500000 168.00 3.00 EAC4 41 284.00
2.392000 168.00 3.00 EAB451 284.00
3.204000 168.00 3.00 EA4461 284.00

4.096000 168.00 3.00 E9C471 284.00

Analysis number

List size and display position
Turns zoom linking on or off Analysis number

Zoom Link List Size Push # :0

I List No.
OFF [ON Hatf (Upper) 0

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).
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12.6 Analyzing and Searching SENT Signals (Option)

Trend Display (List/Trend - Trend)

1. 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.
» The following menu items appear.

* Up to four trends can be displayed. To switch 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

Turn the trend display on or off
Set the display source to Fast CH.
User Data Display setup Turns cursor measurement on or off

~List/Trend

-

Display Setup

Display Source ser Data

OFF  ON Fast CH

When cursor measurement is on
‘ Cursor 1 position

\ v ) : ~List/Trend

Select which trend to set from Trend1 to Trend4

Cursor2 i}
4. 00div

Cursor 2 position

When Multiplexing* is on User Data@FC
Trend Display Source |~ User Data |~ Cursor
Display Setup
1 OFF ON Fast CH 3e0 OFF ON

Data1(FC)

~ User Data £ Push % :0
Data # I Datal (FG)

3 0}

* In the Fast CH data type settings, select the check box for Multiplexing.
For details, see page 12-24.
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12.6 Analyzing and Searching SENT Signals (Option)

When the Display Source Is Set to Slow Channel

Turn the trend display on or off
Set the display source to Slow CH.

Turns cursor measurement on or off
Display setup Message ID

List/Trend
Trend Display Source Push % :00

Display Setup | Slow CH ID
1 OFF ON Slow CH F 10

When cursor measurement
is on
Message ID

List/Trend

Slow CH ID Gursor Cursorl/2 | Push % :00
Display Setup _4 00y I @ Slow CH ID
F_[ON 4.00div g

| $

Set with the jog shuttle

Cursor 1 position

Push @ :Togg]
> G g‘si?
L 2 Set with the jog shuttle 4 .00cly
Cursor2 il
N y ) 4. 00cliv
Select which trend to set from Trend1 to Trend4 Cursor 2 position

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 12-25), Version
under Format in the bus setup (Setup) (page 12-26), and the slow channel message type in the bus

setup.

Version FEB2008 and older |
APR2016, JAN2010

Slow channel message type Short Enhanced

Decode display setting Hex Dec Hex Dec

Selectable range OtoF 0to 15 00 to FF 0 to 255

Configuring the Display (Display Setup)

Press the Display Setup soft key. The following menu items appear.

Execute auto scaling
Range to display the trend of
Turn the VT waveform display on or off

Vertical scale of the
trend display

List/Trend Push °U Sl

Display Setup
Auto Scale H-Range VT Display

Exec Main OFF  [ON

Executing Automatic Scaling (Auto Scale Exec)
Press the Auto Scale Exec soft key.
The upper and lower limits are set so that the difference between the maximum data value and

minimum data value in the window selected with H-Range covers 80% of the vertical scale of the
Trend window.
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12.6 Analyzing and Searching SENT Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window
Search type »section 2.18 Execute the search

Push @ :Toggle
—@Pattern 0.

Result Window Mode No Match.

Every Search 71 Position
Zoom1 Fast CH 0. 00div

Detected point

This appears when a point number

that matches the specified
search conditions is found.

Zoom position

Zoom Windows (Result 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.

Search Type (Mode)

This is the same as setting trigger mode Every Fast CH, Fast CH S&C, Fast CH Data, Every Slow CH,

Slow CH ID/Data, and Error. For details, see section 2.18.

However, the following setting methods differ.

» If the search type is Fast CH Data mode, set the data type (Data Type) using Data Type in Fast CH
in bus setup (Setup) (page 12-27).

» If the search type is Every Slow CH mode or Slow CH ID/Data mode, the Slow CH message type
(Slow CH Type) is set using Slow CH Type (Slow CH Type) in bus setup (Setup) (page 12-27)).

 If the search type is Slow CH ID/Data mode, the input format (Hex/Dec) of the reference values a
and b of ID/Data of Condition Setup is changed by the decode display (Decode) setting of SEARCH
SENT menu (page 12-25).

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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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
Zoom position
Search settings
Zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching PSI5 Airbag Signals (Option)” in the Features Guide

SERIAL BUS PSI5 Airbag Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select PSI5 Airbag from the setup menu that is displayed. The
following menu items appear.

Turns serial bus signal analysis and search displays on or off
Set the serial bus signal Decoded display
type to PSI5 Airbag List display/trend display

Analysis number

Bus setup Search settings

SERIAL BUS ‘

Serial Bus Display Type Decode

Setup Search /1 Position
OFF  ON PSIh Airbag Hex 0_00div

Zoom position
3 4 This sets the zoom position for
the window selected during
\ v ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Bus Setup (Setup)

Note

Using the CH4 Terminal and Logic Signal Input Port
When you perform an analysis or execute a search, you cannot use the CH4 terminal and the logic signal
input port as the source at the same time. Specify the source that you want to use in advance by pressing
either CH4 or LOGIC.

Press the Setup soft key. The following menu items appear.

Auto Setup (Auto Setup)

Executes auto setup

Sync signal Data frame source

Push @ :Toggle
Levef

Setup A
Level/Hys Data Level/Hys Number of 0.Hov

S
Auto Setup 0 00y @ " o Hysteresis

@ [0y
0.6div  CHZ2 125kbps 0.6div 0. Bdiv

When the sync signal is set to None

‘ Data frame source

5 H Push C{ (:e nggle

Data 0.Hov

Hysteresis
CHZ2 125kbps 0_Bdiv

Set the sync signal.

You cannot use auto setup under the following circumstances.
» Auto setup cannot be performed when the source is set to Math1 to Math4.
» If you select None, sync signal is not detected. Therefore, sync signal noise rejection is set to OFF.

Set the data frame source.
Auto setup cannot be performed when the source is set to Math1 to Math4.

Press the Auto Setup soft key.

The instrument will perform auto setup.

» Bit rate, data length, error detection method, sync signal noise rejection, clock tolerance, number of
slots, level, and hysteresis are set automatically.

*  When the sync signal (Sync) source is CH1 to CH4, 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.

While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop, press the Abort
soft key.

The auto setup feature will not work properly on some input signals.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Manual setup

After running auto setup, you can change the following settings and display decoded results.
» Sync signal

» Level for detecting sync signal states/hysteresis

» Data frame source

» Level for detecting data frame source states/hysteresis

* Number of slots

Set the number of slots
Sync signal Data frame source

Is N\

Setup v Fueh ?élgfgle

Level/Hys |~ Data Level/Hys Number of 0.Hov

S
Auto Setup 0.00V 0.00V alts Hysteresis

0.6div  CHZ2 125kbps 0.6div Auto 0. 6div

Sync Signal (Sync)
Press the Sync soft key. A menu appears according to the sync signal you specified.

Set the sync signal to one of CH1 to CH4 or one of Math1 to Math4

Level for detecting sync signal states/hysteresis
|

Push @ :Toggle
Le\J'e\g

~  Setup v v v
Sync Level/ys |~  Data Level/Hys gﬁ)‘?ger of 0.oy

@ | 0.00V Hysteresis

Auto Setup 0.00
CH1 ~ 0.6div  CH2 125kbps 0.6div Auto 0. 6dliv

When the sync signal is set to None Level for detecting data

‘ frame source states

> Setup
Data

Hysteresis
CHZ2 125kbps 0_Bdiv

Hysteresis
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Data Frame Source (Data)
Press the Data soft key. The following menu items appear.

Set the data frame source.
Bit rate

Data length

Error detection method
Fixed to CRC when the data length is 16 bit

Clock tolerance

- Setup - hd hd
Data ) |
Source Bit Rate Data Bits Error *5Sync Noise Push # 25 0%

Detection Re jection Jock Toleranc
10bit 16bit  Parity CRG 44 _(us + [.0%

GH2 12bkhps

Push #% :44 .Qus

(é&ejection End
A4 Ous

[N J
v

Sync noise rejection end

When the bit rate is set to User Define

‘ Bit rate

ELU
= Data ] — B
Bit Rate | Data Bits | CITOr vSync Noise | (@ pipsuokbps

Detection Re jection Clock Toleranc
User Define ([10bit 16bit Parityy CRC 44 (us 5.0%

Clock tolerance

Number of Slots (Number of Slots)
Press the Number of Slots soft key. The following menu items appear.

= Setup -
v Number of

Set the start position to slot 6.
Set the start position to slot 5.
Set the start position to slot 4.
Set the start position to slot 3.
Set the start position to slot 2.
Set the start position to slot 1.
Set the start position automatically.

When the number of slotsis is set to for 1 to 6
Set the number of slots to 1.

‘ Setting the time range of each slot

[ ] 5 LeveliHys |~ Data Level/Hys Number of
Auto Setup 0.00v 0.00Y Slots
0.6dliv CH2 125kbps 0. 6div 1

Slot 1 Start Slot 1 End Push #% :44 .Qus
oo o @ i St

M4 _Ous

44.0us 181.3us I

Push ¥ :181.3us
Slot 1 End I Slot 1 End
181.3us 181 .3us

Set the end position.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format

Label Display position
Format Label Position
Hex 3 Auto

When the display position is set to Manual

4 Display position
Position Push % :0. Ocliv

Position
Manual 0. 00div

Decode Display Format (Format)
Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)
Set the display position of decoded results. The position is set to Auto when you execute auto setup on

the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
the decode display.

List Display (List/Trend - List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List/Trend soft key and then the List soft key.
* The list of analysis results and he 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

S1: PSI5 Airbag
Ho. Time{ms)
-0.005
2.579
5.091
7.531
10.115
12.627
15.067
17.939
20.163
22.675
25.115
27.699

Ack  Information

Analysis number
List size and display position
Turns zoom linking on or off Analysis number

. . . Push % :0
foom Link List Size | ©Li5t No. T

0

OFF [ON Half (Upper)

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).

12-36

IM DLM3054-02EN



12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Trend Display (List/Trend - Trend)

1. 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.
» The following menu items appear.
* Up to four trends can be displayed. To switch the setup menu, press the Trend soft key and select a
number from 1 to 4.

Turn the trend display on or off

Display source
Display setup Turns cursor measurement on or off

List/Trend

Trend Display Source Cursor
Display Setup
OFF ON Slot 1 OFF ON

When cursor measurement is on

‘ Cursor 1 position

\ , v = List/Trend

v

Select which trend to set from Trend1 to Trend4

Cursor 2 position

Configuring the Display (Display Setup)
Press the Display Setup soft key. The following menu items appear.
Execute auto scaling
Range to display the trend of
Turn the VT waveform display on or off

Vertical scale of the
trend display

~List/Trend -
fjisplay Setup Push @ :Toggle

Auto Scale VT Display | ©)
e OFF  [oN

Executing Automatic Scaling (Auto Scale Exec)

Press the Auto Scale Exec soft key.

The upper and lower limits are set so that the difference between the maximum data value and
minimum data value in the window selected with H-Range covers 80% of the vertical scale of the
Trend window.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window
Search type »section 2.19 Execute the search

Push @ :Toggle
—@Pattern 0.

No Match.

. Search 71 Position
fooml Start Bit 0_00div

Result Window Mode

Detected point
number

This appears when a point
that matches the specified PU|§h°=T0 lo

agr . attern No.
search conditions is found. ©] ()

/1 Position
-3_408div

Zoom position

Zoom Windows (Result 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.

Search Type (Mode)

This is the same as setting trigger mode Sync, Start Bit, Frame in Slot, Data, and Error. For details,
see section 2.19.

Sync mode and Frame in Slot mode will not be available if the bus sync signal (Sync) is set to None.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.

12-38

IM DLM3054-02EN



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 used to detect
analysis/search source waveform states, hysteresis
» Decoded display
» List display
List size, display position, grouping, detailed display, and zoom linking
* Analysis and data numbers
* Zoom position
» Search settings
Zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching UART Signals (Option)” in the Features Guide

SERIAL BUS UART Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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.
e The instrument can analyze and search the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select UART from the setup menu that is displayed. The following
menu items appear.

Data number or analysis number

When grouping (described later) is

off, this sets the data number. When
Turns serial bus signal analysis and grouping is on, this sets the analysis
search displays on or off number.

Set the serial bus signal
type to UART Decoded display

Bus setup  Search settings

List display

Push © :Togzle
SERIAL BUS = @ Data No.
Serial Bus Display Type Setup 0]

Search 71 Position
OFF  ON UART CH1 19200bps

0_00div

Zoom position

4 This sets the zoom position for
the window selected during
h ¥ g zoom window configuration
Select which of Serial Bus1 to Serial Bus4 to set (described later).
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12.8 Analyzing and Searching UART Signals (Option)

Bus Setup (Setup)

Note

Using the CH4 Terminal and Logic Signal Input Port

When you perform an analysis or execute a search, you cannot use the CH4 terminal and the logic signal
input port as the source at the same time. Specify the source that you want to use in advance by pressing

either CH4 or LOGIC.

Press the Setup soft key. The following menu items appear.

Auto Setup (Auto Setup)
Execute automatic setup

Setup Fush ?élgfgle

Source Format Parity 0.1V
Auto Setup Grouping Hysteresis
Gl

H1 19200bps 8bit No Parity [Even Odd 0. 6div

Push % :62 .5%
@Sample Point.

62.5%

Source Bit Rate Bit Orcler Polarity
01 19200bps  MSB  [LSB Tf Tt

Analysis/search source waveform

When the analysis/search source is LOGIC
(On models with the logic signal input port)

4

Push # 162 .5%
@Sample Point

62.5%

Source Source Bit Bit Rate Bit Order Polarity

LOGIC Bit0 19200bps | MSB  [LSB Tf Jb

Source bit

Press the Source soft key.

The analysis/search source waveform setup menu is displayed.

Set the source waveform for search/analysis. If you select LOGIC, set the source bit (BitO to
Bit7).

You cannot use auto setup under the following circumstances.

*  When the Analysis/Search Source Waveform Is Math1 to Math4

*  When state display is applied to a LOGIC bit that is set as the analysis/search source waveform.

Press ESC.

Returns to the bus setup menu.

Press the Auto Setup soft key.

The instrument will perform 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.

The auto setup feature will not work properly on some input signals.
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12.8 Analyzing and Searching UART Signals (Option)

Manual setup

After running auto setup, you can change the following settings and display decoded results.
» Analysis/search source waveform

» Data format

* Parity

» Grouping

» Level used to detect analysis/search source waveform states

» Hysteresis

Analysis/search source waveform

Data format Level used to detect
Parity analysis/search source
waveform states

Grouping

Setup
¥ " Source Format Parity

Auto Setup Grouping Hysteres-is
GH1 19200bps 8bit No Parity Even  Odd 0. 6div

Hysteresis

Analysis/search source waveform (Source)
Press the Source soft key. A menu appears according to the analysis/search source waveform you
specified.
* When the Analysis/Search Source Waveform is CH1 to CH4 or Math1 to Math4
Set the analysis/search source waveform to
one of CH1 to CH4 or one of Math1 to Math4

Bit rate
Bit order

Polarity Sample point

Setup

Bit Rate Bit Order Polarity Push & :62.5%

Sample Point
@ 62.5%

19200bps | MSB LSBT [

When the bit rate is set to User Define
; Bit rate

> Setup

Push © :Tozgle

] it Rate

Bit Rate Bit Order Polarity @ 19200 .ibps
. Sample Poin

User Define | M3B ISB 5 | B | 62.5%

Sample point
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12.8 Analyzing and Searching UART Signals (Option)

* When the Analysis/Search Source Waveform Is LOGIC (On models with the logic signal
input port)
Set the analysis and search source waveforms to LOGIC

Source bit Bit order
Bit rate Polarity Sample point

Setup

Source Source Bit Bit Rate Bit Order Polarity Plése::naéﬁlgbﬁﬁt

LOGIC Bit0 19200bps  MSB  [LSB NEG It 62.5%

When the bit rate is set to User Define
‘ Bit rate

= Setup -
v

~  Source || it Rate
Source Source Bit Bit Rate Bit Orcler Polarity 19200 . Ibps
Sample Point

LOGIC Bit0 User Define MSB |LSB| | 7T [k 62.5%

Sample point
Grouping (Grouping)

Press the Grouping soft key. The following menu items appear.

Turns grouping on or off

Push % :Min

Grouping Byte Space
OFE|  ON Min

[
Byte space
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.

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format

Label Display position

Format Label Position

Hex S Auto

When the display position is set to Manual

‘ Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)
Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)
Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag

the decode display.
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12.8 Analyzing and Searching UART Signals (Option)

List Display (List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

The list of analysis results and he 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

S1: UART
Address
00000000
00000010
00000020
00000030
00000040

The data that corresponds to the selected data number
is highlighted.

Data from the leftmost side of the waveform display

Turns zoom linking on or off

Set Grouping
to OFF

Zoom Link Grouping

OFF |ON | OFF ON

When a framing error is

detected

The * mark is appended.

When a parity error is
detected

The x mark is appended.

If both a framing error
and a parity error are
detected

The * mark used for
framing errors is
appended.

List size and display position

Data number

List Size | Push & :0

Data No.

Half (Upper) 0
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12.8 Analyzing and Searching UART Signals (Option)

When Grouping Is Set to ON

List of analysis results

Serial Bus

S1: UART
No.

Time{ms) Data(HEX} Data{ASCIY Information
-2.7932 59 CF 4B CF 47 41 D7 41 ¥.K.GA.A

2.7900 D7 G5 CG G3 CF 4D C5

7.8000 59 CF 4B CF 47 41 D7 41

13.3832 D7 G5 CG G3 CF 4D C5

18.3932 59 CF 4B CF 47 41 D7 41

23.9764 D7

Analysis number If multiple errors are detected in one piece of data, the
instrument only displays the framing error indication.
Framing Error, Parity Error

Turns zoom linking on or off
List size and display position
Set Grouping to ON Analysis number
Foom Link Grouping |~ List Size Push £ :0

| List No.
OFF  |ON OFF [ON Half (Upper)

0

This is the list of analysis results that is displayed when you press the Detail soft key.
All data for the specified analysis number is displayed.

Serial Bus
g1: y Serial Bus 1

No.  Address Hex

00000000 53 CF 4B CF 47 41 D7 41

The data that corresponds to the selected

data number is highlighted. Data number

I Push # :0

Data No.
@

0

The same marks are appended to the data numbers if an error is detected as

when grouping is off.
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).
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12.8 Analyzing and Searching UART Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window
Search type »section 2.20 Execute the search

Push @ :Toggle
—@Pattern 0.

No Match.

Search 71 Position
fooml Fvery Data -0_22div

Result Window Mode

Detected point
number

This appears when a point
that matches the specified Pqu’gtct’e:rLo ge
search conditions is found. ©] 0

/1 Position
-3.72div

Zoom position

Zoom Windows (Result 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.

Search Type (Mode)
You can set this setting in the same way that you set the trigger mode to Every Data, Error, or Data.
For details, see section 2.20.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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12.9 Analyzing and Searching I°C Bus Signals

(Option)

This section explains the following settings for analyzing or searching I°C bus signals:
Turning analysis and search displays on or off

Serial bus signal types

Bus setup

Auto setup, SCL source, SDA source, the level used to detect the SCL source/SDA source states,
and hysteresis

Decoded display

List display

List size, display position, detailed display, and zoom linking

Analysis number

Zoom position

Search settings

Zoom window, search type, and search execution

.

» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching I1>C Bus Signals (Option)” in the Features Guide

SERIAL BUS I12C Menu

1.

Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.

* 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

Press the Type soft key. Select 12C from the setup menu that is displayed. The following menu
items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to 12C List display
Bus setup Search settings Analysis number

SERIAL BUS
Serial Bus Display Setup Decode

Z1 Position
ON CH1 CH2 Hex -3 79div

Zoom position

This sets the zoom position for
the window selected during

\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set
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12.9 Analyzing and Searching I12C Bus Signals (Option)

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

When you perform an analysis or execute a search, you cannot use the CH4 terminal and the logic signal
input port as the source at the same time. Specify the source that you want to use in advance by pressing
either CH4 or LOGIC.

Press the Setup soft key. The following menu items appear.

Auto Setup (Auto Setup)

Execute automatic setup
SCL source SDA source

Setup IS
Level/Hys Level/Hys | Include R/W @

Auto Setup . H ;
@ oy 0.0v ysteresis
0.6div 0.6div OFF  ON 0. Bdiv

| e

Push @ :ToFgle
Ve
0.

When the SCL/SDA sources are LOGIC
(On models with the logic signal input port)

4

Source Bit Source Bit | Include R/W

Bit0 LOGIC Bt1 OFF  ON

Source bit Source bit

1. Set the SCL and SDA sources.
If you select LOGIC, set the source bit (BitO to Bit7).

You cannot use auto setup under the following circumstances.
*  When the SCL or SDA source is set to Math1 to Math4
»  When state display is applied to a LOGIC bit that is set as the SCL or SDA source

2. Press the Auto Setup soft key.

The instrument will perform auto setup.
The instrument automatically configures the level and hysteresis and triggers on the start condition of the

IC bus signal.

While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop, press the Abort
soft key.

The auto setup feature will not work properly on some input signals.
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12.9 Analyzing and Searching 12C Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded results.
» SCL source

» SDA source

» Level used to detect SCL source/SDA source states

» Hysteresis

When CH1 to CH4 and Math1 to Math4 Are Set as SCL Source and SDA Source
Set the SCL source to one of CH1 to
CH4 or one of Math1 to Math4

Hysteresis and level used to detect
SCL source states

Set the SDA source to one of CH1 to
CH4 or one of Math1 to Math4

Hysteresis and level used to detect
SDA source states

hd

Level/Hys Level/Hys Include R/W
Auto Setup @ oy : Hysteresis
0. 6clv 6 ON 0.6l

Push @ :Toggle
Le\J'e\g
0.

Set with the jog shuttle

Push @ :Toggle
Le\J'e\g
> 0.

. . - Hysteresis
Set with the jog shuttle 0 Bdiv

When LOGIC is set to SCL source or SDA source (On models with the logic signal
input port)
Set SCL Source to LOGIC
Source bit of SCL source
Set SDA Source to LOGIC
Source bit of SDA source

Setup -
501 Source Bit SDA Source Bit | Include R/W

LOGIC Bit0 LOGIC Bit1 OFF  ON

Auto Setup

R/W Bit Inclusion (Include R/W)
Specify whether to include the R/W bit (ON) or omit it (OFF) when setting or displaying the address.
This setting affects the configuration and display of the address pattern in the following situations.
» Search type when search type is Address Data (Address in the Condition Setup screen)
» Decoded display
* When the 1st and 2nd address boxes on the list display are visible
Turns R/W bit on or off

= Setup hd [
SCL Level/Hys Level/Hys Include R/W 0.lov

Auto Setup @ [0y 0.00% Hysteresis
CH1 ~0.6div 0. Giv OFF  [ON 0. Beliv

Push @ :Toggle
Le\J'e\g

ON: Include the R/W bit when setting or displaying the address pattern.
OFF:  Omit the R/W bit when setting or displaying the address pattern.

Note
R/W bit inclusion (Include R/W) can also be set by selecting I12C Bus Signal Trigger, then Trigger Mode (Mode),

and then Address Data Mode. The settings are synced. For details about I2C bus signal trigger, see section
2.21.
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12.9 Analyzing and Searching I12C Bus Signals (Option)

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label Display position
Format Label Position

Hex 3 Auto

When the display position is set to Manual

‘ Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)
Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)
Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag

the decode display.
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12.9 Analyzing and Searching 12C Bus Signals (Option)

List Display (List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

* The list of analysis results and he 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

512 120
No. Time(ms) Information
0.00496 e ABi 7-hit
0.18896 » 7-hit
1.33296 w B 7-hit
1.51696 7-hit
2.66096 7-hit

2.84496 7-hit
3.98896 0 7-hit
4.17296 7-hit

Analysis number
v List size and display position

Turns zoom linking on or off Analysis number

F P " Push % :0
Zoom Link List Size List No.

OFF [ON Hatf (Upper) 0

This is the list of analysis results that is displayed when you
press the Detail soft key.
All data for the specified analysis number is displayed.

Serial Bus
§1: |5 Serial Bus 1

Mo. Address Hex

00000000 BB A3

The data that corresponds to the selected

data number is highlighted. Data number

I Push % :0

Data No.
@

0

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).
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12.9 Analyzing and Searching I12C Bus Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window
Search type »section 2.21 Execute the search

Push @ :Toggle
—@Pattern 0.

No Match.

Search 71 Position
fooml Fvery Start 0._02div

Result Window Mode

Detected point
number

This appears when a point
that matches the specified Pqu’gtct’e:rLo ge
search conditions is found. ©] 0

/1 Position
-0_92div

Zoom position

Zoom Windows (Result 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.

Search Type (Mode)
You can make this setting in the same way that you set the trigger mode to Every Start, Address Data,
NON ACK, General Call, Start Byte, or HS Mode. For details, see section 2.21.

Executing a Search (Search)
1. Set the search type.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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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, and bit order
» Decoded display
» List display
List size, display position, detailed display, and zoom linking
* Analysis number
* Zoom position
» Search settings
Zoom window, search conditions, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching SPI Bus Signals (Option)” in the Features Guide

SERIAL BUS SPI Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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 the waveforms of up to four serial bus signals. To switch 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
items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal Decoded display
type to SPI List display
Bus setup  Search settings Analysis number

SERIAL BUS
Serial Bus Display Decode

Z1 Position
ON Hex 0. 92div

Zoom position
3 4 This sets the zoom position for
the window selected during
\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4 to set
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Bus Setup (Setup)

Note

Using the CH4 Terminal and Logic Signal Input Port
When you perform an analysis or execute a search, you cannot use the CH4 terminal and the logic signal
input port as the source at the same time. Specify the source that you want to use in advance by pressing

either CH4 or LOGIC.

Press the Setup soft key. The following menu items appear.

Auto Setup (Auto Setup)
When Wiring System Is 3 Wire

Execute automatic setup

Set the wiring system to 3 Wire

Clock source

Mode
Auto Setup

Data Setup

3 Wire 4 Wire

Data1 source Chip select source

CS(58)
CH4 L

Push © :Toggle
Levef’

0.[ov
Hysteresis
0. 6div

GS(83)
Active

H L

Source

When the chip select source is LOGIC
(On models with the logic signal input port)

4

Source Bit Active

Source

LOGIG Bit3 H L
Source bit
Datal == Fush ?éﬂgfgle
Ly Source 0.[ov

Hysteresis
0. 6div

CH2

When the Data 1 source is LOGIC
(On models with the logic signal input port)

4

Source
LOGIC Bit1

Source Bit

Source bit

Push @ :Toggle
- LeveF'
0.[ov
Hysteresis
0. Gliv

Polarity
ES B2

When the clock source is LOGIC
(On models with the logic signal input port)

LOGIC

4

Source

Source Bit Polarity

Bit0 £ t

Source bit
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12.10 Analyzing and Searching SPI Bus Signals (Option)

When Wiring System Is 4 Wire

Execute automatic Clock source*

setup y Data1 source*
Wiring system Data2
(Mode) ata2 source

Set to 4 Wire

Chip select source*

Setup

Mode v ¥ Clock
Auto Setup Data Setup

3 Wire 4 Wire CH1

* This is the same as when Wiring

System is set to 3 Wire. — - B ETEh ‘{éﬂg?g'e

Source 0.gov
Hysteresis

CH3 0. By

When the Data2 source is LOGIC
(On models with the logic signal input port)

4

Source Source Bit
LOGIC Bi2
Source bit

1. Set the wiring system and the clock, data, and chip select sources.

If you select LOGIC, set the source bit (Bit0 to Bit7).
You cannot use auto setup under the following circumstances.
*  When the clock, Data1, Data2, or chip select source is set to Math1 to Math4.

»  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)

2. Press the Auto Setup soft key.

The instrument will perform auto setup. The instrument automatically configures the level and hysteresis

and then triggers on the SPI 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.

The auto setup feature will not work properly on some input signals.
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded results.

*  Wiring system « Level used to detect clock source edges
» Clock source » Level used to detect data source/chip select
» Data 1 and 2 sources source states
» Chip select source » Hysteresis
* Polarity

Clock Source (Clock)
Press the Clock soft key. The following menu items appear.

Clock source Level used to detect
Polarity clock source edges

>  Setup Push @ :Toggle
= :
LeveF'

Clock

Source Polarity 0.Hov
Hysteresis
CH1 Bt i 0.6y

Hysteresis
When the clock source is LOGIC
(On models with the logic signal input port)

Source Source Bit Polarity
LOGIG i Bit0 £ E3
Source bit

Data 1 and Data 2 Sources (Data1 and Data2)
Press the Data1 or Data2 soft key. The following menu items appear.

This section explains how to set the Data 1 source. The Data 2 source can be set in the same way.

Set the Data2 source when the wiring system is 4 Wire.

Level used to detect
Data1 source data 1 source states

= Setup
-

Push @ :Toggle
LeveF'

0.[ov
Hysteresis
| 0. Gliv

Hysteresis
When the Data1 source is LOGIC

(On models with the logic signal input port)

Source Source Bit

LOGIC Bit1

Source bit
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Chip Select Source (CS (SS))
Press the CS(SS) soft key. The following menu items appear.

Chip select source
Active state

Level used to detect chip
select source states

Push @ :Toggle
Levef

0.gov
Hysteresis
0_Bdiv

Hysteresis

When the chip select source is LOGIC
(On models with the logic signal input port)

Source Source Bit Active
LOGIC i Bit3 H L

Source bit

When the chip select source is set to None

4

Push # :2 .000us

Grouping @ Idle Time

OFF  [ON

0.0020[@ns

Idle time
Turns grouping on or off

Setting the Data Format (Data Setup)
Press the Data Setup soft key. The following menu items appear.

Data Type
Bit Order

Setup

Bit Orcler
Byte User 'MSB LSB

When the data type is User
‘ Field Size
|

Field Size Enable Push ¥ :8bit

Type Bit Order MSB/LSB Field Size
7 @

Byte |[User! |MSB' LSB 8bit 0 Bhit

|

AT
— nable
@

Enable
MSB/LSB
1

Effective Bit Range LSB

Enable 1.5B
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 Display Format

Target Data
Label Display position

Format Label Position

Hex 511 Auto

When the display position is set to Manual

‘ Display position

Push % :0.0div

Pty Position

Manual 0. 00div

Decode Display Format (Format)
Select the decode display format.

Target Data (Select)

Select the data that you want to set the label and display position of.

Label (Label)
Select the decode displayed label.

Display Position (Position)

Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag
the decode display.
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12.10 Analyzing and Searching SPI Bus Signals (Option)

List Display (List)

1. Press the Display soft key and turn on the analysis and search displays.

2. Press the List soft key.

The list of analysis results and he 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

51: SPI
Ho. Time(mws) Datal/2  Data
0.003000 Datat D7 38

Data? D7 38
0.041000 Datal 14 D7 38 B4

Data? 14 D7 38 B4
0.392992 Datal SC

Data? SC
0.408992 Datal BA 28
Data? BA 28
0.440992 Datal 47 BA 28 EO
Data? 47 BA 28 EO

Analysis number

List size and display position
Turns zoom linking on or off Analysis number

foom Link List Size
Detail 1 Detail 2
OFF [ON

I

This is the list of analysis results that is displayed when you press the
Detail1 or Detail2 soft key.

(All data for the specified analysis number are displayed. The following is an
example for Detail 1.)

Half (Upper)

Serial Bus
51 g Serial Bus 1(Datat)

No.. Address Hesc

00000000 D7 38

The data that corresponds to the

selected data number is highlighted. Data number

I Push % :0

Data No.
@

0

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).
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window Search conditions » section 2.22
Execute the search

Push @ :To.ﬁ.le
—@Pattern 0

N No Match .
gg?ﬂ;}lm Search 71 Position

Result Winclow

Zoom1

Detected point

This appears when a point number

that matches the specified
search conditions is found.

/1 Position
0_00div

Zoom position

Zoom Windows (Result 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.

Search Conditions (Condition Setup)
You can set search conditions in the same way that you set trigger conditions. For details, see section
2.22.

Executing a Search (Search)
1. Set the search conditions.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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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, and latch source
Decoded display
Zoom position
Search settings
Zoom window, search conditions, and search execution
» “Analyzing and Searching Serial Bus Signals” and

“Analyzing and Searching User-Defined Serial Bus Signals (User Define)” in the Features Guide

SERIAL BUS User Define Menu

1. Press SHIFT+SEARCH (SERIAL BUS). The SERIAL BUS menu appears.
* 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 the waveforms of up to four serial bus signals. To switch the
setup menu, press the Serial Bus soft key and select a number from 1 to 4.

2. Press the Type soft key. Select User Define from the setup menu that is displayed. The
following menu items appear.

Turns serial bus signal analysis and search displays on or off

Set the serial bus signal

type to User Define
Search settings

Bus setup Decoded display

SERIAL BUS

i i | Push %:0.00div
Serial Bus Display Type Decode Push % :0.00
Setup Search @ Z1 Position

OFF ON | User Define Hext 0 .[®odiv

Zoom position
3 4 This sets the zoom position for
the window selected during
\ y ) zoom window configuration
(described later).

Select which of Serial Bus1 to Serial Bus4* to set

* Serial Bus 2 to Serial Bus 4 can be set only for 4-channel models.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Bus Setup (Setup)

Note
Using the CH4 Terminal and Logic Signal Input Port

If you perform an analysis or execute a search when using the logic signal input ports for input, you cannot
specify CH4 as the source. Press CH4 in advance to enable input from the CH4 terminal.

Press the Setup soft key. The menu that appears varies depending on whether the clock is set on or
off.

When the Clock Is Off

Data source Bit rate

Set the clock to OFF Decoding start point

> Setup

¥ Source Clock Bit Rate Start Point Push & :1000kbps

@ Bit Rate
CH1H OFF ON 000 .0kbps —5.00div 1001 0kbps

Set with the jog shuttle T

i ; Push # -5 .00div
Set with the jog shuttle R ©Start ot

- _00div

Level used to detect
Set the data source state to be recognized as 1 data source states

= Setup
~  Source

Source Active

0.0

Hystereéis
CH1 H L 0..6dliv

Hysteresis

When the Clock Is On

Data source
Set the clock to ON
Clock source

Enable source* Decoding start point
Latch source*

" | Plish % =-5.00div
@ Start Point
-5.00div

* Can be set only for 4-channel models.

Level used to detect
Set the data source state to be recognized as 1 data source states

= Setup
~  Source v
Source Active [I.00v

Hysteresis
CH1 H L 0..6dliv

Hysteresis
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Clock Source (Clock)
Press the Clock soft key. The following menu items appear.

Clock source

Polarity (timing for data

source pattern sampling) Level used to detect

clock source edges

Push @ :Toggle
Le\J'e\g
1]

Polarity

Hysteres;is
T | 0.6l

Hysteresis

Specify which clock source edge causes the data source to be sampled.

Enable Source(Enable)
Press the Enable soft key. The following menu items appear.

Enable source (when None)

= Setup
v

= || Enable

Level used to detect
enable source states

When enable source is one of CH1
to CH4 or one of Math1 to Math4

= Enable
Source

Hysteresis
CH3 0. 6div

Hysteresis
State of the enable source to be
recognized as the data source
When the data source is sampled in sync with the clock source, use the enable source to control
the period for which the instrument tests the data source.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Latch Source (Latch)

Press the Latch soft key. The following menu items appear.

Latch source (when None)

Level used to detect
latch source edges

When the latch source is one of CH1
to CH4 or one of Math1 to Math4

4

Latch
Source

Push @ :TOF.gIe
Ve

- Le
@ 0.[ov

Hysteresis
N, t | 0.6y

Polarity

Hysteresis

Polarity (timing for data source
pattern comparison)

Specify the timing at which the data source pattern sampled in sync with the clock source is

compared with the specified pattern.

Decoded Display (Decode)

Press the Decode soft key. The following menu items appear.

Decode Display Format
Label

Format Label

Hex 3 Auto

Display position

Position

When the display position is set to Manual

4

Position

Manual

Decode Display Format (Format)

Select the decode display format.

Label (Label)
Select the decode displayed label.

Display Position (Position)

Display position
Push % :0.0div

Position
0. 00div

Set the display position of decoded results. The position is set to Auto when you execute auto setup on
the analysis menu of each serial bus signal. The position changes from Auto to Manual when you drag

the decode display.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Search Setup (Search)

Press the Search soft key. The following menu items appear.

Zoom window Search conditions » section 2.23
Execute the search

Push ©@ :Toggle
Search —@Pattern o

N No Match .
gg?ﬂ;}lm Search 71 Position
Zoom 0. 00div

Result Winclow

Detected point
number

This appears when a point
that matches the specified Pqu’gtct’e:rLo ge
search conditions is found. ©] 0

/1 Position
-4 _99div

Zoom Position

Zoom Windows (Result 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.

Search Conditions (Condition Setup)
You can set search conditions in the same way that you set trigger conditions. For details, see section
2.23.

Executing a Search (Search)
1. Set the search conditions.

2. Press the Search soft key.

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.

Detected Point Number (Pattern No.)
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Zoom Position (Z1 Position/Z2 Position)
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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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” and
“List Display” in the Features Guide

Serial Bus Signal Setup

1.

Assign serial bus signals that you want to list simultaneously to Serial Bus1 to Serial Bus4.
» sections 12.1 to 12.10

Listing the Analysis Results (List)

2.

On the Serial Bus menu whose analysis and search displays (Display) are on, press the List
soft key.
The list of serial buses whose analysis and search displays (Display) are on and the following menu items
appear.

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

List of analysis results

Serial Bus

S1: FlexRay S4: UART
No. Time(ms)

=]
Z
&

Time(ms) - Time(ms) Fram No. Time(ms)
-0.103024 -0.145448 Erra -0.00963
-0.041624 0.046552 0.16739
-0.000624 0.094552 Erro 0.35541
0.073776 0.350560 0.53243
0.112776 0.72045
0.204176 0.89747
0.255376

0.306576

0.369976

0.408976

0.483576

3 0. 152032
2 0. 100832
1 -0.049632
0 0.001568
1 0.052768
2 0.103968
3 0.155168
4 0.206368
5 0.257568
L] 0.308768
7 0.359968
8 0.411168

SCUNKNNooon®nnR

Cu}sor

The cursor of the list that is being used is highlighted.

Only the frame appears for cursors of lists that are not being used.

» When zoom linking is on
The zoom position in the zoom window (Result Window) moves in sync with the
cursor on the list. If the signals of other lists are displayed in the same zoom
window, the cursors of those lists also move in sync.

Moves to the left list
Moves to the right list

Expands the list you want to use
or returns to the original screen List size and display position

Turns zoom linking on or off Analysis number
Zoom Link Grouping List Size | Push & :0

Expand | List No. .

OFF [ONN OFF ON Half (Upper)

« /

The setting menu changes to the serial bus
menu for the selected list (UART example).
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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

1. Press ANALYSIS. The ANALYSIS menu appears.
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 Histogram soft key. The following menu items appear.
» Up to two histograms can be displayed. To switch the setup menu, press the Histogram soft key.

Select whether to set Histogram1 or Histogram2.*
Turns the histogram on or off
Source waveform
Source axis The range over which the frequency is counted

~|Histogram  ~

Display Type
Histogram Range Setup hsdgtaus:;lre
OFF| ON Eny Vertical :

v v

* Histogram2 can be set only for
4-channel models. Source window

Upper and lower limits
Right and left limits

Range Setup o (S‘Sh %i;gg,‘-gg]e
L Range Upper/Lower Left/Right 4 . 00div

: 4.00div -4.00div Lower
Main -4.00ckv 4.00clv -4 _00div

Set with the jog shuttle

Push °|_ :Ic(%ggle
Set with the jog shuttle @ 4 bodiv

Right
4. 00div
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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 Menu

Measure Setup Menu

1. Press ANALYSIS. The ANALYSIS menu appears.
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 Histogram soft key and then the Measure Setup soft key. The following menu items
appear.

Measurement mode Cursor1

Histogram

Push © :Tozgle

Measure ursori =
Mode | @ 4. 00div
| Gursor2 =2
| -4 .00div

Cursor2

OFF  Param

When the measurement mode is Param

4

Mode
OFF | Param

Item

Measurement item

Measurement Items (ltem)
Press the Item soft key. The following screen appears.

Item Setup Q

all, Peak il Mac lll, Min

il Mean il o il eden Select the measurement items that you want to use.

,||m|,, Integ+o ,Mﬁl,, Integ+20 m\, Integ+30

|||||||I|. G1 |I||||i|. G2 |!in||. AC
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Chapter 14 Power Supply Analysis (Power Analysis and Power Measurement, Option)

14.1 Power supply analysis type

This section explains how to set the power supply analysis type.
» “Type (Type)” in the Features Guide

ANALYSIS Power Analysis Menu

1. Press ANALYSIS. The ANALYSIS menu appears.
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 following menu items appear.

Power supply analysis type

SW Loss @ S0A I, Harmonics

Measure the Joule Integral
Performs harmonic analysis
Analyzes the safe operating area
Analyze switching loss.
Do not analyze

Note

Power supply analysis and power measurement of the power supply analysis feature cannot be executed
simultaneously. If any of the power measurement items, Power Measurement1 or 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 setup
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 waveform display on and off
Scaling
Center point and sensitivity
» “Switching Loss Analysis (SW Loss)” in the Features Guide

ANALYSIS Power Analysis Menu

1. Press ANALYSIS. The ANALYSIS menu appears.
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, then the Type soft key, and then the SW Loss soft key.
The following menu items appear.

Set Type to SW Loss. Turns power trace display on or off
Probe Scaling »section 6.6
Measurement setup Center point*

Push © :Toagle |
|| Power @ Genter

~Probe "Setup |«
Tome ) I . 0.Eow
CH1:U CH2:l | Measure Ranging Sensitivity

woc SW Loss | 1:1 1AV Setup ON [Auto] Manual | 2000

* 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) of the MEASURE key menu is fixed to SW Loss.

* If you turn Power of Math1 on, the power waveform is displayed on the screen. If you then press MATH/
REF, the following menu is displayed.
Operation is fixed to Power.

MATH/REF Push g :Ttoggle

— enter
Math/Ref Mode Operation ¥ Label/Unit @ 0.[mow

Auto Ranging Sensitivity
2.000W

1 Math Power Math1

If you turn Power of Math1 off, the normal computation setup menu is displayed when you press MATH/
REF.

14-2

IM DLM3054-02EN



14.2 Analyzing Switching Loss

Probe (Probe Setup)

Press the Probe Setup soft key. The following menu items appear.

Input channels

Probe attenuation and
voltage-to-current conversion ratio

Deskew each Reference waveform
channel Executes auto deskewing

Probe Setup B Pulglrlog eT((J)ﬁ?li’J
Input  Channels| Probe GH1/CH2 Deskew GH1/CH2 Ref Trace @ 14

11 i Auto Deskew Probe CH2:I
CH1:CH2 : : ol cH2 1AV

Set with the jog shuttle Push @ : Toggle
@Deskew ﬁn
0.0fhs

. - Deskew CH2
Set with the jog shuttle 0.00ns

Measurement Setup (Measure Setup)
Press the Measure Setup soft key. The following menu items appear.

Turns the measurement location indicator on or off

Statistical processing »section 9.2
Level setup (In switching loss analysis, there is no Cycle

Reference levels for Trace setting for cycle statistical processing)

voltage channels Measurement source window
Measurement »section 9.1
Loss type item Measurement range

Push @ :Toggle |
oGt —@ T Rangel
Al Indicator Statistics | Time Range -5 00div

Calc Level Setup ?8;15‘9"9'5 Item Setup T Range?
RDS(on) = | OFF ' ON OFF Main 5_00div

tem Setup
P

CAL ¥ Turn Off ¥ Total

Select the measurement items
¥ Turn On & Turn Off ¥ Total that you want to use.

Unit | Wh

¥ Cycle Count
Power unit

Reference level setting unit
Distal value

Mesial value
Proximal value
High/Low level

Distal Mesial Proximal

90% 50% 10%

Set with the jog shuttle
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14.2 Analyzing Switching Loss

Level Setup (Level Setup)
Press the Level Setup soft key. The following screen appears.

When loss type is UxI

Level Setup

N Cycle

4.—.. | Level 0.00A
} Current and voltage levels

""" U Level 0.00v

I
I
I
|
I
I
I
I
I
I
I
I
|

L
I
i

S—Tum Off :UxI
Range2

RDS(on)
(R Ry — RDS(0N) value

On:RDS(on) x I2

0.00A

0.00V
“—TunOn:Ux| S—Turn Off :UxI
Rangel Range2

When loss type is VCE(sat)xI

Level Setup

VCE(sat)
mmmm—~ VCE (sat) value

On:Vee(sat) = |

0.00A

} Current and voltage levels

0.00v
“—Tumn0n:UxI A —Tum Off=Ux|
Rangel Range?
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14.3 Performing Safe Operating Area Analysis

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

1. Press ANALYSIS. The ANALYSIS menu appears.
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, then the Type soft key, and then the SOA soft key. The
following menu items appear.
Turn the VT waveform display on or off
Set Type to SOA. Cursor display
Probed section 14.2 Measurement range
Push @ :Toggle
Probe Setup VT Display ! Eagl.%%lliv
GHA:U CH2:I T Range?
1:1 1A:1Y OFF  [ON 5. 00div
Turns the cursor display on and off
Vertical cursor position
Horizontal cursor position
: Cursor g%hgé:?gf‘i]?
Display Cursorl/2 i} | Cursorl/2 ==z -3 .00div
@ =3.00ck 3.00dl Cursor? i
OFF  ON " 3°00dv -3 -00div : 3. 00div
Set with the jog shuttle
Pusch [ :Ti)ggle
ursord =
Set with the jog shuttle @3 oddiv
Cursor2 =2
-3 .00div
Note

If you set the power supply analysis type to SOA, XY waveforms are automatically displayed on the screen.
If you press SHIFT+DISPLAY (X-Y) and then the Display soft key, both the XY window and the SOA

disappear.
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14.4 Performing Harmonic Analysis

This section explains the following settings for performing harmonic analysis:

Probe

Applicable class
Harmonic grouping
Display setup

» List storage and display
List storage, list size, and display position
* Analysis start point
+ EUT’s power supply voltage
» “Harmonic Analysis (Harmonics)” in the Features Guide

ANALYSIS Power Analysis Menu

1. Press ANALYSIS. The ANALYSIS menu appears.

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, then the Type soft key, and then the Harmonics soft key.
The following menu items appear.

Harmonic grouping

Set Type to Harmonics. Display setup
Probe» section 14.2 List storage and display
Applicable class Analysis start point

Power

Type

In. Harmonics

Probe Set

Push © :Toggle
©) Start Point

g -5 _.00div

Grouping

CH1:U CH2 | Glags Setup Type 2 Display Setup List System Volt

11 1A:1Y

230V

Ed. 2.1
l Supply voltage
Scale VT Display

Linear | lLog UFF ON

Scale  Turns VT waveform display
window on or off

v

Type [EC61000-4-7

Type 2 Fd. 2.1

Applicable standard
Grouping type
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14.4 Performing Harmonic Analysis

Applicable Class (Class Setup)

Press the Class Setup soft key. The following menu items appear.

Applicable class

When the Applicable Class Is C EUT’s fundamental
‘ current

~(lass Setup o
Class Over 25h watt

ABIGD True False

Obtains the EUT’s Power factor”

power factor Active power exceeds 25

W (True) or not (False)

When the Applicable Class Is D
‘ EUT’s active power

Push #:100.0
Power

~(lass Setup
Class

AB CID 10.0

* You can select this when the active power exceeds 25 W
(Over 25 Watt is set to True).

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 this Abort soft key.

IM DLM3054-02EN

14-7



14.4 Performing Harmonic Analysis

List Storage and Display (List)

Press the List soft key. The following menu items appear.

» When the Applicable Class Is A, B, or D Total harmonic distortion

Harmonics
Order. [Measure(A) Limit(A) Info
0.897 - THD 46.9%

0.000 1.080
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
0.099 0.400
0.000 0.184
0.082 0.330
0.000 0.153

o nco noan

Harmonics Rms value

* When the Applicable Class Is C

Harmonics
Order. Measure(h) Limit(4) Measure(¥) Limit(%)
0.569 0.569(Max) = — = — 0
0.000 0.011 4 2.000 WD 1253
0.064 . 30.000 RMS 0.573A
0.001 - —
0.023
5 0.001
0.011
0.001
0.006
0.001
0.005
0.001

o nng

List size and display position
Saves the list

List Size
Half(Upper)

Save List
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14.5 Measuring the Joule Integral

This section explains the following settings for measuring the Joule integral:

* Probe » Turns Joule integral waveform display on or
* Measurement setup off

Turning Joule integral on or off, measurement + auto scaling

source window, measurement range » Center point and sensitivity

» “Measuring Inrush Current by Measuring the Joule Integral (I’t)” in the Features Guide

ANALYSIS Power Analysis Menu

1. Press ANALYSIS. The ANALYSIS menu appears.
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, then the Type soft key, and then the I’t. The following
menu items appear.

Set the type to 12t Turns Joule integral waveform
Probe » section 14.2 display on or off
Measurement Execute automatic scaling

setup Center point

Push @ :Toggle |
enter

Power

Tz Probe Setup|~ @

CH1:U CH2:l  Measure Pt o For
A PRt | 10:1 1081y Setwp oy | Auto Ranging |
Sensitivity

Sensitivity
1.0EU

Measurement Setup (Measure Setup)
Press the Measure Setup soft key. The following menu items appear.

Measurement source window
» section 9.1

Turns Joule integration on and off Measurement range

- | Measure

Item

OFF| A 12t

Note

+ If you set the power supply analysis type to I°t, automated measurement of waveform parameters is
enabled. The measured values from the measurement items set on the MEASURE menu and the Joule
integral measurement items are displayed on the screen.

A maximum of 30 measurement items can be displayed. If measured Joule integral values are not
displayed, reduce the number of MEASURE menu measurement items.
» section 9.1

+ If you turn 1%t of Math1 on, the Joule integral waveform is displayed on the screen. If you then press
MATH/REF key, the following menu is displayed.

Operation is fixed to Joule integral (12t)

1 Push € -Toggl
MATH/REF - cent%‘?gz

Math/Ref Mode Operation ¥ Label/Unit . @
Setup Auto Ranging Sensitivity
1 Math Math1 1 .0E

If you turn I°t of Math1 off, the normal computation setup menu is displayed when you press MATH/REF.
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14.6 Measuring Power

This section explains the following settings for measuring power:

* Turning power measurement on or 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

1. Press ANALYSIS. The ANALYSIS menu appears.

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 Measurement soft key. The following menu items appear.
* Up to two power measurements can be displayed. To switch the setup menu, press the Power
Measurement soft key.
Select which analysis number to set (Power
Measurement1 or Power Measurement2)

Turns power measurement on or off
Probe Measurement content

Power

Probe Setup
B Power Mode CH1:U CH2:

10:1 10A:1Y

o Measurement OFEl  ON

The voltage and current input channels are fixed as follows:

Power Measurement Voltage Input Channel Current Input Channel
Power Measurement1 CH1 CH2
Power Measurement2 CH3 CH4

Probe (Probe Setup)

Press the Probe Setup soft key. The following menu items appear.

Probe attenuation and voltage-to-current conversion ratio
Deskew each channel
Reference waveform

Executes auto deskewing

Power

Probe Setup — (51%?0%13: T((J)ﬁ?]%

Probe CH1/CH2 Deskew CH1/CH2 Ref Trace 10:1

5 Auto Deskew Probe CH2:l
10:1 0.00 robe
104:1Y 0.00ns CHi®  CH2 10A:1Y

Set with the jog shuttle Push © - Togalo
Deskey ﬁn
0.0fhs
Set with the jog shuttle Deskew CH2
0.00ns
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14.6 Measuring Power

Measurement Setup (Measure Setup)(

1. Press the Mode soft key and set Power Measurement ON.

2. Press the Measure Setup soft key. The following menu items appear.

Calculation that uses automated

Automated measurement measurement values
reference level Statistical processing »section 9.2
The measurement Measurement source
Measurement location indicator window Measurement
item Cycle mode* range

Power Push © :Tozgle |

| Measure — =T Rangel
' Indicator ¥ Cycle Mode |© ¥ Statistics | Time Range OR

ltem Setup =~ Ref Levels Calc Setup T Range?
F OFF Main 5 _00div

* This is fixed to OFF when l
the statistical processing
type is set to Cycle.

When cycle mode is N Cycle

4

Mode Cycle Trace
N Cycle CH1

Source waveform used to determine the cycle

Measurement Items (ltem Setup)
Press the Item Setup soft key. The following menu items appear.

Clear the check boxes of all the measurement items.

Measure ltem

All OFF
O mu—pk DmUp—p A
Sl L U Measurement items of voltage
00\ v Frea + input channels CH1, CH3
. a Select the measurement items
b =P s ,‘U that you want to use.
D f'iwlj D mt Wp+ D i”ﬂ Wp- J
Unit
[:]MI*pk [jmhrp
(I8 o [ 48y Measurement items of current
o - b + input channels CH2, CH4
OO |f! Ave Frea Select the measurement items

that you want to use.

D["itl (mE

U e

Hhar Clyfya- [l s g J
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14.6 Measuring Power

Reference Levels for Auto Measurements (Ref Levels)
Press the Ref Levels soft key. Depending on the power measurement that is selected (Power
Measurement1 or Power Measurement2), the following screen appears.

In the case of Power Measurement 1 (CH1/CH2)

Ref Levels

Distal Mesial Proximal High Low

90% 50% 10% Auto

90% 50% 10% Auto

Mesial value High/Low level

Distal value Proximal value

Reference level setting unit

In the case of Power Measurement 2 (CH3/CH4)

Ref Levels

Distal Mesial Proximal High Low
90% 50% 10% Auto

90% 50% 10% Auto

Calculations That Use Automated Measurement Values (Calc Setup)
Press the Calc Setup soft key. The following menu items appear.

Select the expressions to use

Name (up to 8 characters)

Expression Unit (up to 4 characters)

Expression
Max(C1)

Min(C2)
High(M1)

Low(M2)

G Ml of waveform parameters to the expression.
G2 M2 ASN  ACOS ATAN

G3 M3 EXP  IN | L0G

oh o MA

A A2

Delete

: ) |

Enters the expression

Deletes all the characters you have
entered

Deletes the previous character

Moves the cursor

Inserts a )

Deletes the character at the cursor position

14-12
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14.6 Measuring Power

Measurement Location Indicator (Indicator)

1. Press the Indicator soft key.
You can set Indicator to OFF (the measurement location indicator is not displayed) or display a setup menu
with the items whose check boxes you have selected in “Setting the Measurement Items (Item Setup).”

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.
The measurement location of the item you specify is indicated by a cursor.

Note

» If you turn Power Measurement on, automated measurement of waveform parameters is enabled. The
measured values from the measurement items set on the MEASURE menu and the values of the Power
Measurement measurement items are displayed on the screen.

A maximum of 30 measurement items can be displayed. If Power Measurement measurement values are
not displayed, reduce the number of MEASURE menu measurement items.
» section 9.1

» If you turn Power Measurement ON, the cycle mode (Cycle Mode) on the ltem Setup screen (Page 9-2)
of the MEASURE key menu changes in sync with the setting of the cycle mode (Cycle Mode) of Power
Measurement, and it cannot be set on the MEASURE key menu.

» If you change the statistical processing type (Statistics), the statistical processing type (Statistics) of the
MEASURE key menu also changes in sync.
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Chapter 15 Displaying and Searching History Waveforms

15.1

Displaying 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. The following menu items appear.
You can also tap MENU (EE)) in the upper left of the screen and select the HISTORY menu from ACQ/
DISP on the top menu that is displayed.

Display mode

‘ HISTORY

Mode Average Select No.  Start/End No. |© Eu?h'l:rfl)
0 Search Replay @ elect No.

Al OFF ON @ ] _g99 0]

Display Mode (Mode)

One: Only the waveform corresponding to the selected record number” is displayed.

All: All waveforms other than the highlighted one are displayed in an intermediate color.! All
history waveforms from the specified start (Start Record) to stop (End Record) number
are overlaid.?

Accumulate: The frequency of data occurrence is represented by intensity (Intensity) or by color (Color).
Overlays all selected waveforms.?

1 Specify the highlighted waveform with Select No.

2 Specify with Start and End No.

When the Display Mode Is Set to One or All

Set the display mode to One or All.

Turns averaging on or off
Highlight display* Show a list of timestamps
Display range* Replay*

Average Select No. | Start/End No. & | Push#:0
= 0 Search Replay @ Select No.
OFF ON @

Set with the jog shuttle Push @ : Toggle

0.
0
Set with the jog shuttle End No.
-225

0 225 0

Start

* The Select No., Start/End No, and Replay menu items appear when averaging is off.

IM DLM3054-02EN
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15.1 Displaying History Waveforms

When the Display Mode Is Set to Accumulate

Set the display mode to Accumulate
Gradation mode Display range

Push © :Togzle
HISTORY ‘ @ Start No.
Mode Grade 0]

End No.
Accumulate Intensity -995

List of Timestamps (List)
Press the List soft key. The following screen appears.

Record number
Trigger time

The difference between the triggered time of
the current data and the data before it

History List ‘ 0

No. Triggered Time Delta
s ms| us| ns| ps s ms| us| ns| ps
10:36:38 173 718 450 0000 055 800
662 650 0000 055 800
606 850 0000 055 800
551 050 0000 055 800
495 250 0000 055 800
439 450 0000 055 800
383 650 0000 055 800
327 850 0000 055 800
272 050 0000 055 800
216 250 0000 055 800
160 450 0000 055 800
104 650 0000 055 800
048 850 0000 055 800
993 050 0000 055 800 - List of timestamps
937 250 0000 055 800
881 450 0000 055 800
825 650 0000 055 800
769 850 0000 055 800
714 050 0000 055 800
658 250 0000 055 800
602 450 0000 055 800
546 650 0000 055 800
490 850 0000 055 800
435 050 0000 055 800
379 250 0000 055 800
323 450 0000 055 800

26T _ERA n_000__ARR_2(n

Delta Min Delta Max Oldest 14 »l Latest

Jump to the latest record number

Jump to the oldest record number

Jump to the record number whose data contains the triggers
with the most time between them

Jump to the record number whose data contains the triggers
with the least time between them
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15.1 Displaying History Waveforms

Note

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.

Replay (Replay)

Press the Replay soft key. The following menu items appear.

Record number to start
Replay speed (seven speed settings) Record number replaying

—_— i Pusbb ? :Tolagle
/—/—nwmrh | |

Speed Record No. @ elect No.
D QOldest I »l Latest Speed
- I %1710

Replay speed

Display the latest history waveform
Replay waveforms toward newer waveforms
Stop replay
Replay waveforms toward older waveforms

Display the oldest history waveform
Increase the speed by one level

Decrease the speed by one level

Note

If you change the vertical sensitivity, vertical position, time axis setting, trigger position, or other relevant

settings and then display the preview, you cannot search for or replay history waveforms.

IM DLM3054-02EN
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15.2 Searching History Waveforms

This section explains the following settings for searching history waveforms:
» Search condition
» Waveform to search
« Search source window
» Search range (rectangular zone)
» Search conditions 1 to 4
Search range mode
» Executing searches
» Finishing searches

» “Searching History Waveforms (Search)” in the Features Guide

HISTORY Menu

1. Press HISTORY. The HISTORY menu appears.

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 soft key or the All soft key. The following menu
items appear.

Set the display mode to One or All. Search history waveforms

Push © :Toggle
HISTORY ; —z, Start I\i).
Mode Average Select No. | Start/End No. ©
0 Replay

End No.
Al OFF ON 0 203 @ -208

Searching History Waveforms (Search)
Press the Search soft key. The menu that appears varies depending on the search condition settings.

When the Search Condition Is Set to Simple

Set the search condition to Simple
Waveform to search Search range (rectangular zone)

Search source Execute the search
window Finish the search

Push OU ~Toggle

= ms @ bper
Condition Range Upper/Lower Left/Right 0.50div

' : 0.50div -3.00div Lower
Sinple Main ~0.50clv -2 50cliv @ 0 s0dv

e Search range (rectangular zone)

You can set the search range in the same manner that you set the reference range type for GO/
NO-GO determination (RectZone). See section 2.28, and read all instances of “determination” as
“search.”
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15.2 Searching History Waveforms

When the Search Condition Is Set to AND or OR

Set the search condition (AND, OR)

Search conditions Execute the search

(3 and 4 are for 4-channel models only) Finish the search

Search ‘
Congdition

Search range mode

When the search range mode is RectZone

Push @ :Toggle
Left

Upper/Lower Left/Right -3.00div
0.50div .00di Right
-0.50cliv i @ -2.50div

v

Congdition Range
~RectZone CH1 IN Main

Mode Trace

Push @ :Toggle
—@ T Rangel
) -5.00div
Edit 1 T Rangeg
5. 00div

-

Trace Gondition Range fone No.

IN Main 1 2 3 4

Push © :Toggle

. @ V-Position
0.00div

H-Position
0. 00div

-

Mode Gondition Range fone No.

@PolygonZone CH1 IN Main 1 2 3 4

Push °U :Toggle

Mode Trace Congdition

Parameter CH1 IN

e Search Range Mode (Mode)
You can set the search range mode in the same manner that you set the reference range type for
GO/NO-GO determination. See section 2.28, and read all instances of “determination” as “search.”
When the search condition and the waveform to search are set as follows, there are some
search ranges that cannot be set.
* When you set the waveform to search to XY1 to XY2, you cannot set the search range mode
to WaveZone.
*  When you set the waveform to search to LOGIC*, FFT1, or FFT2, you can only set the search
range mode to Parameter.
CH4 or LOGIC, whichever the corresponding key is illuminated, can be selected. Specify the
channel that you want to search through in advance by pressing either the CH4 key or the
LOGIC key.

IM DLM3054-02EN
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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: B9988AE
Specification: Heat-sensitive paper, 10 m

Minimum Quantity: 10 rolls

Handling Roll Paper
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 changes color gradually at temperatures of approximately 70°C or higher.

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 may cause a malfunction.

*  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

A\

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

A\

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.

1. 2.
Raise the
handle.
~ ~ Button
Press OPEN COVER to open the printer cover.
3.
Set the roll paper in
the orientation shown
in the figure.
Roll paper cutter section
Print head
4. 5.
Set the roll in place by aligning the Close the printer cover and press LOCK at the
ends of the roll paper with the guides. center of the cover until you hear a click.

16-2
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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):
e Qutput destination
* Print mode
» Additional information
» “Printing on the Built-in Printer (Builtin) (Option)” in the Features Guide

PRINT Builtin Menu

1. Press SHIFT+PRINT (MENU). The PRINT menu appears.
You can also tap MENU (@) in the upper left of the screen and select the PRINT menu (PRINTMENU)
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To soft key and then the Builtln soft key. The following menu items appear.

Set the print destination to Builtin.
Additional information
Print mode

PRINT
Print To Mode Information

& Buittih (ﬁ?ﬁ(ﬁ%) —

Print Mode (Mode)

Hardcopy (with Menu): The entire instrument screen is printed.

Hardcopy (without Menu): The waveform area of the instrument screen is printed. The menu is not
printed.

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:
*  Qutput destination
* Print mode
* Printer type
» Color
» “Printing on a USB Printer (USB)” in the Features Guide

PRINT USB Menu

1. Press SHIFT+PRINT (MENU). The PRINT menu appears.
You can also tap MENU (@) in the upper left of the screen and select the PRINT menu (PRINTMENU)
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To soft key and then the USB soft key. The following menu items appear.

Set the print destination to USB
Print mode
Printer type*
Color

PRINT
Print To Mode

Hardcopy
& UsB (with Menu)

* The printer type is fixed to HP InkJet.

Print Mode (Mode)

Hardcopy (with Menu): The entire instrument screen is printed.

Hardcopy (without Menu): The waveform area of the instrument screen is printed. The menu is not
printed.

Printing

Press PRINT. The image is output to the USB printer according to the settings.
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16.4 Printing on a Network Printer

This section explains the following settings for printing on a network printer:
e Qutput destination

* Print mode

* Printer type

« Color

» “Printing on a Network Printer (Network)” in the Features Guide

PRINT Network Menu

1. Press SHIFT+PRINT (MENU). The PRINT menu appears.

You can also tap MENU (@) in the upper left of the screen and select the PRINT menu (PRINTMENU)
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To soft key and then the Network soft key. The following menu items appear.

Set the print destination to Network
Print mode
Printer type
Color

PRINT

Print To Mode Format
Hardcopy

& Network | (yith Menu) | HP InkJet | [OFE ON

Print Mode (Mode)
Hardcopy (with Menu): The entire instrument screen is printed.

Hardcopy (without Menu): The waveform area of the instrument screen is printed. The menu is not
printed.

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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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
* Save mode opaque)
» Data format + setting information, including
» Color data + Save destination
» File name

» “Saving Screen Captures to Files (File)” in the Features Guide

PRINT File menu

1. Press SHIFT+PRINT (MENU). The PRINT menu appears.

You can also tap MENU (@) in the upper left of the screen and select the PRINT menu (PRINTMENU)
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To soft key and then the File soft key. The following menu items appear.

Set the print destination to File
Data format (PNG)

Save mode Color data

Save destination
File name

PRINT

Print To Mode Formart File Name
Hard
mFl | (yith Mona) PNG sk _prg

l

Background | Information
Normal i ON

Turns the inclusion of setting
information on or off.*

Background transparency (transparent or opaque)

When the data format is BMP or JPEG

4

Format Color Information File List File Name

BMP v ON OFF = ON UsB =xx_hmp

* You can set this when the save mode is Hardcopy  Turns the inclusion of setting
(with Menu) or Hardcopy (without Menu). information on or off.*

Save mode (Mode)
Hardcopy (with Menu): The entire instrument's screen is saved.
Hardcopy (without Menu): The waveform area of the instrument’s screen is saved. The menu is not
saved.
Wide: As in Hardcopy (without Menu) mode, the entire instrument’s screen is saved, but the time axis
is magnified 2 times.

Including Setting Information (Information)

When save mode is set to Hardcopy (with Menu) or Hardcopy (without Menu), channels, triggers,
waveform acquisition, and other setting information can be included in waveform screen captures.
OFF: Setting information is not included.

ON: Setting information is included.

Save Destination (File List)
Specify the drive or folder to save files to in the same way as for the file feature. For details, see
section 17.2.

16-6
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16.5 Saving Screen Captures to Files

Saving

File name (File Name)

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.

Press PRINT to save the screen capture file to the specified folder.

Screen Capture Examples
a. When the save conditions are set as follows

Save mode (Mode):
Color data (Color):

Hardcopy
ON(Rev.)

Setting information (Information): ON

— Included setting
information

(with Menu) Data Format (Format):

Background (Background): Normal

— Measured values when automated measurement
of waveform parameters is set to ON

o 2018/09/14 18:3151 50 Stopped
TW 9 203 S0V 4 50V | og s1 [FlesRay CHI Fistory [Normil
w1 EF 2 EO T3 20 4 3% rowe] & R " otoline 56875

N 2us/div|

100kP+ts |

[ B Cend | W rcrconA | 000 H

s2 T8S
B 6 Bsasag IR I5ssasass Ausanad|d spasa 4 M Ama ey A1 01 anted |
s1 Max(G1) -3.61 ¥ Min(G1) —0.30 ¥ P-P(G1) 3.91V
@ Higljlg(ﬂi 3.39.¥ Lowg(}l; —0.09 ¥ Ampli(udegcli 347V
Rms(C1) 2.49759 ¥V Mean(G1) - 1.79877 V O Sdev(C1) 1.73275 V {
Zoom1|
lus/div,
S0KPts |
81
B { T3S [ |
i} i J iiain i
81
MEA(SURE | Pu5r+oR ;Log% e
Mide g Indicator | ¥ Statistics |7 Time Range @ ' 55 G6awv
Item Setup Ref Levels Enhanced @ T Range2
nrr nrr Ar i () o A

Acquire 2us/div, 565/s, 100kPoints, Normal

CH1 (U —
10:1 10:1

2.00 V/div  |2.00 V/div
DC1MQ Full DC1MQ Full

Trigger FlexRay GH1, Auto

b. When ESC is pressed from the condition of a to hide the menu and the measured values
of waveform parameters are displayed at the bottom of the screen

— Included setting

— Measured values of waveform parameters

information move to the bottom.
g2 !
Il Zooml |
lus/div,
ﬁﬂkF‘ts;
81
2 | TSS [ |
81
g2
Max(Gl) 3 1V MinEGlg 0.30 v P—Pfcq 3.91 v High{ } 3.39V
Low(G1) -0 9V Amplitude(C1) 347 ¥ Rms(C1) 2.29759 v Meanl 1.79877 v
Sdev(Cl) 1 3275V
CH1 CH2
101 1021
2.00 V/div 2.00 V/div
DCAMQ Full DGIMQ Full
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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

» Saving screen captures to files

» Printing screen captures on the built-in printer (option)

» Printing screen captures on the USB printer

» Printing screen captures on a network printer

» Saving waveform data

» “Printing and Saving Screen Captures to Multiple Destinations (Multi)” in the Features Guide

PRINT Multi menu

1. Press SHIFT+PRINT (MENU). The PRINT menu appears.
You can also tap MENU (E,]) in the upper left of the screen and select the PRINT menu (PRINTMENU)
from FILE/PRINT on the top menu that is displayed.

2. Press the Print To soft key and then the Multi soft key. The following menu items appear.

Set the output destination to Multi
Save to a file.
Print with built-in printer*
network printer, printing on
Print with USB printer
Save the waveform data

PRINT
Print To  File M Builtih M Network = Waveform

& Multi  OFF [ON [OFF ON | OFF ON OFF ON

* Optional

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 following sections.
» Saving screen captures to files

» section 16.5

» Printing screen captures on the built-in printer (option)
» section 16.2

» Printing screen captures on the USB printer
» section 16.3

» Printing screen captures on a network printer
» section 16.4

» Saving waveform data
» 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 destination.
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Chapter 17 Saving and Loading Data

17.1

Connecting USB Storage Device 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. [000.png]

French

ATTENTION

Ne retirez pas le support de stockage USB et ne mettez pas I'alimentation hors lcone d'acces
tension lorsque l'icdne d’acces 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 qu’il contient. 1500 prg]

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 type B 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.

The instrument

N

USB storage device

> ]
USB cable

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 device that are compatible with USB Mass Storage Class Ver. 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.

Confirming What Connected USB Storage Device Can Be Used
1. Press FILE and then the Utility soft key. A file list appears.

For details on the file list, see section 17.8.
2. Select E} (display one level up), and then press SET.

» Since the next higher level is displayed, repeats until the media is displayed in the file list.
» For more information on file operations, see section 17.8.
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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

1. Press FILE. The FILE menu appears.
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. The following menu items appear.

File name
Data format

Waveform to save*
History range

Window to be saved and
Save data compression

destination Save the waveform data

File List |~ File Name | Data Type Trace History  * Ranee/ Save

Gompression

USB s i Binary All onel AN Main aveform

* The instrument saves data from the CH4 or LOGIC waveform, depending on which channel’s
key is illuminated.
Specify the channel that you want to save in advance by pressing either the CH4 key or the
LOGIC key.

Save Destination (File List)
Press the File List soft key. The following screen appears.

Displays one level up
Save destination drive or folder

1.21MB  2018/09/10 19:27:52
001 . wdf

1.21MB  2018/09/10 19:227:54
002 . wdf

1.21MB  2018/09/10 19:27:58
Copy 003 . wdf
i 1.21MB  2018/09/10 19:28:02

New Folder

Move
Rename
Protect

Delete

4 items, 0 selected | Space : 7.29GB (7,829,81,296Bytes)

Operation menu File list

For more information on file operations, see section 17.8.
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17.2 Saving Waveform Data

File name (File Name)
Press the File Name soft key. The following menu items appear.

File Name

Auto Naming
File Name Comment

Comment

Numbering

File name
Auto naming

Auto Naming (Auto Naming)

OFF: The auto naming feature is disabled. The name that you specify using the 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.

Numbering: When saving files, the instrument automatically adds a three-digit number from 000
to 999 after the common name specified using the File Name setting.

Date: As shown in the figure below, 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 Ato Z). The
file name specified using the File Name setting is not used.

lY[mp[H] ¢ [ @ |

——

Time in units of 100 ms
0 ms = 0000, 100 ms = 0001, ..., 59 min 59 s 900 ms = ORRZ
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

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)

“bor ) | [ | Lseoom

Day Minute
Hour

File name (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.

Comment (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.

Data Type (Data Type)

Binary: Data is saved in binary format (the extension is .wdf).

ASCII: Data is saved in ASCII format (the extension is .csv).

ASCII with Timelnfo.: All data is saved in ASCII format with time information (the extension is .csv).
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17.2 Saving Waveform Data

History Range (History)
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. If you search for history waveforms, and then select All, only the detected
waveforms will be saved.
* The menu that appears when HISTORY is pressed

History Range One and All Settings

The history range is fixed to One or All depending on the display mode (Mode) and the type of data
to be saved (Data Type) on the HISTORY menu.

Display Mode (Mode) on the HISTORY Menu |One All Accumulate
Binary One or All One or All Fixed to All

Type of data to be selectable selectable

saved (Data Type) 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. The following menu items appear.

Window to be saved

Data compression*

Range/

Range Compression

Main OFF

* You can set this when the window to be saved is Main.

When data compression is p-p When data compression is Decim

4 3

Push ¥ :1.25kPoi., Rangze/

Record Length Range Compression

Push % :1.25kPoi.,
| _Record Length

Range/
Range Compression

Main p-p 1.25kPoints Main Decim 1.25kPoints

Number of data points Number of data points

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 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

Zoom?2, data compression is not possible. Therefore, waveform data whose number of data points

on the window to be saved exceeds 1.25 Mpoints cannot be saved to a file in ASCII format.

OFF: All the data is saved without compression or sampling.

P-P: The waveform data is P-P compressed so that the number of data points is equal to the
specified number and then saved.

Decim: The data is sampled (decimated) so that the number of data points is equal to the
specified number and then saved.
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17.2 Saving Waveform Data

About Data Compression and Waveform Loadability

Waveforms saved in the binary data format can be loaded to this instrument, but the possible
loading destinations differ depending on the data compression setting.

Waveforms saved in the ASCII or ASCII with Timelnfo. format cannot be loaded to the instrument
regardless of the data compression setting.

Waveform loading Loading Waveform Data into Loading waveform data into reference
destination” Channels (Load to Channels) waveforms
(Load to Ref1(Math1) to Load to
Ref4(Math4))
Data compression OFF Possible. Poss?ble
(Compression) P-P. Not poss!ble Poss!ble
Decim Not possible Possible

*

For details on loading waveform data, see section 17.5.
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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
» Setting details to save to internal memory
» Saving setup data
» “Saving Setup Data (setup)” in Features Guide

File Setup (Save) Menu

1. Press FILE. The FILE menu appears.
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 Setup (Save) soft key. The following menu items appear.
Save destination (File) » section 17.2

File name » section 17.2
Save the setup data to a file

File List to Internal Memory
Save Setup #1

USB Detail

[ J
Y

Save the setup data to internal memory areas #1 to #3
Set the details to save to internal memory

Saving Setup Data (Save Setup)

Save setup data to a file with a .set extension.

Saving Setup Data (to Internal Memory; #1 to #3)

Save setup data to internal memory areas #1 to #3.

Setting Internal Memory Details (to Internal Memory; Detail)
Press the Detail (to Internal Memory) soft key. The following screen appears.

The date and time when the

setup data was saved Select the check boxes for the setup

Comment data that you want to protect

Date Time: Comment Protect
1 2018/08/18 08:46:42 TEST

#2

#3

Delete All

Delete all setup data saved to internal memory areas #1 to #3
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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 » Serial bus

» File name « FFT

» Saved data » Histogram

» Data format » Saving Data

» Color data
* Waveform zone number
» “Saving Other Types of Data (Others)” in Features Guide

File Others (Save) Menu

1. Press FILE. The FILE menu appears.
You can also tap MENU (EJ) 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. The following menu items appear.
Save destination » section 17.2

File name » section 17.2
Saved data

File List File Name Data Type Formart Golor
USB = png | Screen Image PNG ON

More... Save Image

Data Type to Save (Data Type)
Screen Image: Save the display to a PNG, BMP, or JPEG file.
* 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
Normal save mode on the SHIFT+PRINT menu.

Wave-Zone: Save the waveform zone to a file with a .zwf extension.

Snap: Save the waveform data captured in a snapshot to a file with a .snp extension.

Measure: Save the results of automatic waveform parameter measurement to a file in CSV
format.

Serial Bus: Save the results of the serial bus analysis specified by Serial Bus1 to Serial Bus4 to
a file in CSV format.

FFT: Save the computed result specified by FFT1 or FFT2 to a file in CSV format. Up to 1.25

Mpoints of data can be saved.
* 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.

Histogram: Save the waveform or waveform parameter histogram specified by Histogram1 or
Histogram2 to a file in CSV format.
History List: Save the list of timestamps to a file in CSV format.
Note

The serial bus analysis results are saved according to the settings made on the HISTORY menu. If the
history mode is set to One, the analysis results of the specified record number's waveform are saved. If the
history mode is set to All or Accumulate, the analysis results of all the displayed waveforms are saved.
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17.4 Saving Other Types of Data

When Data Type Is Screen Image

Set Data Type to Screen Image
Data format (PNG)

Color data Save screen capture

¥ File List  ~ File Name | Data Type Format Color
More... Save Image
USB = png | Screen Image PNG ON

Background | Information

Normal | ON

Background transparency Turns the inclusion of setting i
(transparent or opaque) nformation on or off

When the data format is BMP or JPEG

Format Color Information

Save Image
BMP ON OFF | ON

Turns the inclusion of setting
information on or off

When Data Type Is Wave-Zone

Set Data Type to Wave-Zone
Waveform zone number Save the waveform zone

o

File List ¥ File Name Data Type Zone Mo.

Save fone
USB wxn Zyf Wave—Zone #1

You can save waveform zones #1 to #4 to different files.

When Data Type Is Snap

Set Data Type to Snap Save a snapshot waveform

o

File List ¥ File Name | Data Type

Save Snap

USB w3 GNP Snap

When Data Type Is Measure

Save automated measurement
Set Data Type to Measure values of waveform parameters

¥ File List  ~ File Name | Data Type Save

Measure

UsB oot _CEY Measure

17-8
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17.4 Saving Other Types of Data

When Data Type Is Serial Bus

History range »section 17.2
Set Data Type to Serial Bus Save the serial bus
Serial bus analysis results

o

File List |~ File Name Data Type | Serial Bus History Save
UsB wox 0oy Serial Bus 1 fre| an el Bus

When Data Type Is FFT

Turns the inclusion of frequency
information on or off

Set Data Type to FFT Save FFT results
¥ File List |~ File Name Data Type Freq Info.
FFT2 Save FFT
UsB ARk CGY FET OFF  ON
FFT
When Data Type Is Histogram
Set Data Type to Histogram Save the histogram data
Y File List |~ File Name | Data Type
Hist2 ﬁiﬁs‘;\i%gram
UsB ARk CGY Histogram
Histogram
When Data Type is History List
Set Data Type to History List Save the timestamps list

o

File List |~ File Name | Data Type

Save
History List

UsB otk CEY History List
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17.5 Loading Waveform Data

This section explains the following settings for loading waveform data:
» Displays the file information
» Loading waveform data into reference waveforms
* Loads waveform data into channels
» “Loading Waveform Data (Waveform)” in Features Guide

File Waveform (Load) Menu

1. Press FILE. The FILE menu appears.
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 Waveform (Load) soft key. The following screen and menu items appear.
File to load

. Move the cursor with the
Operation menu jog shuttle or the SET key

000 wdf
Select 1.21MB  2018/09/10 19:27:52

001 .wdf
(0 1.21MB  2018/09/10 19:27:54
New Folder

. 002 . welf
(L0 1.21MB  2018/09/10 19:27:58

Copy 003 wdlf
Lt 1.21MB  2018/09/10 19:28:02

Move . .
am— File list
Rename

Protect

Delete

4 items, 0 selected Space : 7.29GB (7,829,815,296Bytes)

lLoad to lLoad to lLoad to load to Load to

File Property | parq (Math1) | Ref2(Math?) | Ref3(Math3) |Ref4{Math4) Channels

Loads waveform data into reference waveforms
Loads waveform data
Displays the file information into channels

Selecting Files
Select the file to load from the file list. » section 17.8

Loading Waveform Data into Reference Waveforms (Load to
Ref1(Math1), Load to Ref2 (Math2), Load to Ref3 (Math3), Load to
Ref4 (Math4))

You can specify waveform data files that have the .wdf extension and load them as reference
waveforms. Reference waveforms are treated as part of the computation feature. You can display
reference waveforms by specifying Ref in a mode from Math/Ref 1 to Math/Ref 4.

Loading Waveform Data into Channels (Load to 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.

1710
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17.5 Loading Waveform Data

Note

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:

Both the method for loading setup data that has been saved to a file and the method for loading setup
data that has been saved in the internal memory are explained.

» Displaying file information

* Internal memory details

* Loading setup data

» “Loading Setup Data (Setup)” in the Features Guide

File Setup (Load) Menu

1.

Press FILE. The FILE menu appears.

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.

Press the Setup (Load) soft key. The following menu items appear.

File to load
. Move the cursor with the
Operation menu jog shuttle or the SET key

E- i B
000.set

Select 198KB  2018/09/10 19:33:44
001.set

198KB  2018/09/10 19:33:46
002 .set

198KB  2018/09/10 19:33:48

Copy 003.set
198KB  2018/09/10 19:33:52

New Folder

004.set
Move 198KB  2018/09/10 19:3356 o
= File list

Rename:

Protect

Delete

5 items, 0 selected Space : 7.306B (7,833,862,144Bytes)

from InternalMemory

i Load
File Property || gevn File Detail Eal

[t J
Y

Loads the setup data (internal memory)
Set the details to save to internal memory »section 17.3

Loads the setup data file

Displays the file information

Selecting Files
Select the file to load from the file list. » section 17.8

Loading Setup Data (Load Setup File)

Select a setup data file that has the .set extension and load it.

Loading Setup Data (from InternalMemory; from #1 to #3)

Load setup data from internal memory areas #1 to #3.
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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 type to load

* Loading data

» “Loading Other Types of Data (Others)” in Features Guide

File Others (Load) Menu

1.

Press FILE. The FILE menu appears.

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.
Press the Others (Load) soft key. The following menu items appear.
File to load

. Move the cursor with the
Operation menu jog shuttle or the SET key

000.csv
Select 16.1KB  2018/09/10 19:36:00

000 .png

54 1KB 2018/03/10 19:34:08
000 zwf

74.1KB  2018/09/10 19:35:10
Copy 001 .csv

16.1KB  2018/09/10 19:36:24
002 .csv
L 2618 2018/09/10 19:37:42

New Folder

= File list

Rename:

Protect

Delete

5 items, 0 selected Space : 7.306B (7,834,697, 728Bytes)

Data Type Load to Load to Load to Load to

File Property fonel fone? fone3 foned

Wave-Zone

Data to be loaded
Displays the file information

Selecting Files
Select the file to load from the file list. » section 17.8

Data Type to Load (Data Type)

Wave-Zone:

Polygon-Zone:

Snap:

Symbol:

instrument into internal memory areas Zone1 to Zone4.

Mask Editor software into internal memory areas Zone1 to Zone4.

Load snapshot waveform files that have the .snp extension that you have saved.
Load physical value/symbol definition files that have the .sbl extension that you have

edited using the Symbol Editor tool.
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17.7 Loading Other Types of Data

When Data Type Is Wave-Zone

Set Data Type to Wave-Zone.

=

File Property

Data Type Load to Load to Load to Load to

Zonel Zone2 Zone3 Zoned

Wave-7one

v

Load waveform zone (internal memory)

When Data Type Is Polygon-Zone

Set Data Type to Polygon-Zone

= et Py Pt P
Data Type Load to Load to Load to Load to
Polygon-Zone Zonel Zone2 Zone3 Zoned

File Property

v

Load polygonal zone (internal memory)

When Data Type Is Snap

Set Data Type to Snap Load snapshot waveforms

=

Data Type Load to

SnapShot

File Property

Snap

When Data Type Is Symbol

Set Data Type to Symbol Load serial bus waveform symbol data

Data Type
File Property Load Symbol

=

Symbol

1714
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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

» Sorts the file list » Turning file protection on and off

» Displays one level up » Selecting multiple files or folders (All Set/All

Filter the files to display

Selecting multiple files or folders (All Set/All
Reset and Set/Reset)

Create folders (directories).

Copy files and folders.

Move files and folders.

Rename files and folders.

Turning file protection on and off

Delete files and folders.

Reset and Set/Reset)

» “File Operations (Utility)” in Features Guide

File List (File List)

Turns file protection on or off —

Select multiple files/folders —

Create folders (directories). —

Display format
Sorts the file list

Filters the files to display
Displays one level up

File name, size, save date

File path and time

000.csv
16.1KB
000.png
59.2KB
000.set
198KB
000.zwf
74.1KB
001.csv
16.1KB
001.png
52.8KB
001 .set
198KB.
002.csv
2678

2018/09/10 19:36:00

2018/09/10 19:40:46
New Folder

2018/09/10 19:39:08

Copies files and folders — Copy

2018/09/10 19:35:10

Moves files and folders — Move 2018/09/10 19:36:24

2018/09/10 19:40:06
Rename

Renames files and folders —
2018/09/10 19:40:02
Protect
2018709710 19:37:42

Delete files and folders — Delete

Space : 7.30GB (7,834.206,208Bytes)

8 items, 0 selected

Cursor
(select the file or folder)

Operation menu

Number of selected files
Total number of files

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 =*, 47*, and D*, tilt the SET key to the left or right.

* The icon varies depending on the selected menu item.

To move the cursor to the El (display one level up), move the cursor to the top of the file list, then tilt
SET up.
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17.8 Performing File Operations

Selecting the Operation Target (File List)
When Operating a File or Folder

1. Turn the jog shuttle or move SET (@) 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 (©).
To return to the original level, move the cursor to |-_|J“ (display one level up) and press SET.

Returns to the original level Selected state

100 . wdf
Select (b 502KB  2018/09/10 19:42:20
001 . wdf
A5 502KB  2018/09/10 19:42:22

02 . wdf
502KB  2018/09/10 19:42:22

New Folder

Copy

Move

When Operating Multiple Files and Folders (Select)

1. 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. The following screen appears.

The cursor moves to the file list.

Selects all files or folders in the file list.
Deselects all files or folders the file list.

El us

D - WAVE
2018/09/10 19:42:04

000.csv
&l 16.1KB  2018/09/10 19:36:00

000.png
v . 59.2KB  2018/09/10 19:40:46

D 000.set
198KB  2018/09/10 19:39:58

000 zwf
v T4.1KB  2018/09/10 19:35:10

’7 00.1'CSV -
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 deselect all, move the cursor to the operation menu, select Select All () or Deselect All
(), and then press SET.
» To close the multiple selection screen, move the cursor to the operation menu, select Select (E/) and
press SET. Multiple selection will be canceled.

Selecting the Operation Content (Operation Menu)
1. Turn the jog shuttle or move SET (@) 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 =* from the operation menu and press SET. The following screen appears.
* The icon will change according to the currently selected display format.

Single col
Double column

Thumbnail

Copy
Move
Rename
Protect

Delete

az- B~
Select

New Folder

Copy

Move

Rename

Protect

Delete

Thumbnail display
File List

=z R
Select
New Folder
Copy
Move
Rename
Protect

Delete

List display (single column)

Display format

El us

000 wdf
ol T46KB  2018/09/10 20:35:42
001.csv
16.1KB  2018/09/10 19:36:24

. 001.png
52.8KB  2018/09/10 19:40:06

. 001 .set
198KB  2018/09/10 19:40:02

. 001, zwf
T4AKB  2018/09/10 20:33:24

002.csv
2678 2018/09/10 19:37:42

002 .png
63.2KB  2018/09/10 19:41:22

003.png
69.4KB

004 .png
130KB  2018/09/10 20:31:04

9 items, 0 selected

El us

000, wdf
TA6KB  2018/09/10 20:35:42

001.png
52.8KB  2018/09/10 19:40:56

001 2wf
T4 AKB  2018/09/10 20:33:24

002.png
63.2KB  2018/09/10 19:41:22

004 .png
130KB  2018/09/10 20:31:04

10 items, 0 selected

El us

000 . wdf
TA6KB  2018/09/10 20:35:42

001.png
52 8KB 2018/09/10 19:40:56

11 items, 0 selected

Space : 7.306B (7,833,452,544Bytes)

001.cov
16.1KB  2018/09/10 19:36:24
001.set
198KB  2018/09/10 19:40:02
002.csv
2678 2018/09/10 19:37:42
003.png
69.4KB  2018/09/10 19:43:44
005.png
65.9KB  2018/09/10 20:36:48

Space : 7.30GB (7,833,370,624Bytes)

Csv

001.csv
16.1KB  2018/09/10 19

001.set
198KB  2018/09/10 19:40:02

Space : 7.30GB (7.,833,288,704Bytes)
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17.8 Performing File Operations

Sorting the File List (%)

Select Az* from the operation menu and press SET. The following screen appears.

* The icon will change according to the current sort order.

Sort by file name in ascending order —— el TN NS

2019/04/03 12:07:40
Sort by file name in descending order. —a ey QRN IR (W4

2019/04/03 12:07:46

Sort by date in ascending order ————— ey Sort from old date

2019/04/03 12:07:48

Sort by date in descending order ————— Sort from new date 2019704703 12:0750

Sort by file size in ascending order. ——gu=mmy S i sl e 2019/04/03 120750

I\ 2019/04/03 12:07:52
n

Sort by file size in descending order Sort from big size

L] 63.2KB 2019/04/03 12:07:52

Protect 007.png
65.2KB  2019/04/03 12:07:54

008.png
Delete 67.2KB 2019/04/03 12:07:54

009.png
69.1KB  2019/04/03 12:07:56

13 items, 0 selected Space : 2.266B (2,424,668,160Bytes)

Filtering the Files to Display ([])

On the operation menu, select D*, and press SET. The following screen appears.
* The icon varies depending on the selected file type.

File List

2019/04/03 12:07:40

2019/04/03 12:07:46

2019/04/03 12:07:48

2019/04/03 12:07:50

2019/04/03 12:07:50

2019/04/03 12:07:02

2019/04/03 12:07:52

Protect
2019/04/03 12:07:4

2019/04/03 12:07:54

Delete

8
J1KB  2019/04/03 12:07:56

b items, 0 selected Space : 2.216B (2,368,520,192Bytes)

Select the type of files to display in the file list.
* All files

.set:  Setup files

*.wdf:  Waveform files

*.bmp: Image files (BMP)

*.png: Image files (PNG)

*jpg:  Image files (JPEG)
*.zwf:  Waveform zone files
*.msk: Polygonal zone files
*.snp: Snapshot waveform files
*.sbl:  Symbol definition files
*.csv:  CSV files

*
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17.8 Performing File Operations

Displaying one level up (&)
Select I'.l:r and press SET. The next higher level is displayed on the file list.
By displaying the highest level, you can change the storage device.

Displays one level up

ﬂ Flash_Mem
E usB

L Network
S

New Folder

Copy

Move

Rename

Protect

Delete

0 items,[l0 selected Space : 7.30GB (7,833,141,248Bytes)

Internal storage
USB storage

Network drive

Making Folders (Directories) ( (New folder)

1. Create a folder and display the content of the drive or folder on 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 name.

ter Space Confirms the characters

(1] 198KB. 2018/09/14 10:45:06 that have been entered
. 002.csv

Delete s 3468 2018/09/14 10:44:16

002.png
69.5KB  2018/09/14 10:46:18

15 items, 0 selected Space : 7.30GB (7,833,272,320Bytes)

[t J |

Confirms the characters

Moves the cursor
that have been entered

Deletes all the characters you have

Switches between uppercase
entered

and lowercase
Deletes the previous character

Deletes the character at the cursor position
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17.8 Performing File Operations

Copying Files and Folders (Copy)

1. 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

File List
File List

- B - E w

Select CV
New Folder

Rename
o

Protect 2

s
Delete

csvl

Starts copying

3. Select the drive or folder on the file list that you are copying to.
4. Tilt SET to the left and go to the copy destination operation menu.

5. Select Copy and press SET. The files or folders are copied.

Note

000.csv
3468
000.png
76 .0KB
000.set
198KB
000 wdf
502KB
000.zwf
74.1KB
001.csv
346B
001.png
78.6KB
001.set
198KB

02 .csv
346B

003.csv
3248

2018/09/14 10:43:50

2018/09/14 10:43:06

2018/09/14 10:42:04

2018/09/14 10:42:38

2018/09/14 10:43:20

2018/09/14 10:44:12

2018/09/14 10:44:48

2018/09/14 10:45:06

2018/09/14 10:44:16

2018/09/14 10:44:38

10 items, 0 selected

Space : 7.30GB (7,833,665,536Bytes)

» By selecting multiple files, you can copy them all at the same time. For details on how to select multiple

files, see page 17-16.

* 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)
1. 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

File List
File List

v - B - H =

000.csv
Select G 346B  2018/09/14 10:43:50
000.png
76.0KB  2018/09/14 10:43:06
000.set
198KB  2018/09/14 10:42:54
Rename " 000 wdf
i 502KB  2018/09/14 10:42:38

New Folder

000 zuf
Protect 4.1KB  2018/09/14 10:43:20
001 .csv
346B  2018/09/14 10:44:12
001.png
78.6KB  2018/09/14 10:44:48
001.set
198KB  2018/09/14 10-45:06

Delete

. 002 .csv
(&1 346B  2018/09/14 10:44:16

002.png
69.5KB  2018/09/14 10:46:18

11 items, 0 selected Space : 7.30GB (7,833,583,616Bytes)

Execute the move operation

3. Select the drive or folder in the file list that you are moving to.
4. Tilt SET to the left and go to the move destination operation menu.

5. Select Move and press SET. The files or folders are moved.

Note

+ By selecting multiple files, you can move them all at the same time. For details on how to select multiple

files, see page 17-16.
* 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)
1. 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

File List

‘et Space m=man — Confirms the characters
198KB_ 201809714 10:45:06 that have been entered
002.csv
Delete 346B  2018/09/14 10:44:16

002.png
69.5KB  2018/09/14 10:46:18 The file to rename

12 items, 0 selected Space : 7.30GB (7,833.501,696Bytes)

Delete

Movesvthe cursor ‘ Confirms the characters
that have been entered

Deletes all the characters you

Switches between uppercase
have entered

and lowercase
Deletes the previous character

Deletes the character at the cursor position

Deleting Files and Folders (Delete)

1. 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 following screen appears.

B El us

000 . wdf
Select L0 TAEKB 2018709710 20:35:4?

Confirm to execute

New Folder Are you sure to execute?
Copy

Move

. 002 .csv
(&5l 2678 2018/09/10 19:37:42

002.png
63.2KB  2018/09/10 19:41:22

Protect 003 .png
69.4KB  2018/09/10 19:43:44

004.png <
Delete 130KB 2018/09/10 20:31:04 The file to delete

005.png
54.8KB 2018/03/10 20:50:54

13 items, 0 selected Space : 7.306B (7,833,157,632Bytes)

Rename:

Delete files or folders

Note

By selecting multiple files, you can delete them all at the same time. For details on how to select multiple
files, see page 17-16.
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17.8 Performing File Operations

File Utility Menu

1. Press FILE. The FILE menu appears.
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 Utility soft key. The following menu items appear.

Protect I
File Property ON OFF All Set All Reset Set/Reset
Turns protection All Set/All Reset Set/Reset
on or off

Display file information

File List

vA"Zv.vI-;ﬁUSB

Protected file
000 wdf

]
Select TABKB  2018/09/10 20:35:42
001.csv
Cy 16.1KB  2018/09/10 19:36:24
001.png
52.8KB 2018/09/10 19:40:56
Copy 001.set
198K 2018/09/10 19:40:02
001 zuf
Move =5 T4.1KB  2018/09/10 20:33:24

New Folder

. 002 .csv
CY 2678 2018/09/10 19:37:42

002 png
63.2KB  2018/09/10 19:41:22

Protect 003 .png
69.4KB  2018/09/10 19:43:44

004.png
Delete 130KB  2018/09/10 20:31:04

005.png
54.8KB  2018/09/10 20:50:54

14 items, 0 selected Space : T.30GB (7,833,092 096Bytes)

Turning Protection On or Off (Protect ON/OFF)

You can set protection of selected files on or off.

Rename:

Protection Description
ON File protection is on for the selected file.

The file can be read from. Writing is not allowed. Deleting is also not allowed.
OFF File protection is off for the selected file.

The file can be read and written.

All Set/All Reset

This is the same function as Select All (IR)/Deselect All (IR) in Select (%) (page 17-16) of the
operation menu.

All Set: Select all the files. A check mark is displayed next to each of the selected files.

All Reset: Deselect all the files.

Set/Reset

Invert the selection status of the file highlighted by the cursor. This is the same function as when Select

(%) (page 17-16) of the operation menu is selected. A check mark is displayed next to each of the
selected files.

Note

File protection can also be turned on or off on the operation menu.

Protection
8/09/10 19:41:22

@ Protect 003.png
69.4KB  2018/09/10 19:43:44

004 .png

-
m Delete 130KB  2018/09/10 20:31:04

005.png
54.8KB  2018/09/10 20:50:54

14 items, 0 selected Space = 7.306B (7,833,092,096Bytes)
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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, and Socket

Client: FTP (Net Drive), SMTP (Mail), SNTP, LPR (Net Print),
DHCP, and DNS
Connector type RJ-45 connector

Ethernet 1000BASE-T port

RJ-45 modular jack

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.
* A UTP (Unshielded Twisted-Pair) cable
* An STP (Shielded Twisted-Pair) cable
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18.1 Connecting the Instrument to a Network

Connection Method
To Connect to a PC over a Network
1. 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

UTP or STP cable The instrument
(straight cable)

To Connect to a PC through a Hub or Router
1. 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

UTP or STP cable The instrument
(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.

18-2 IM DLM3054-02EN



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)
» “TCPIIP (TCP/IP)” in the Features Guide

UTILITY Network Menu

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on

the top menu that is displayed.
2. Press the Network soft key. The following menu items appear.

TCP/IP

Network

TCP/IP FTP Server Mail Net Drive Net Print SNTP

TCP/IP(TCP/IP)

Press the TCP/IP soft key. The following screen appears.

Network Setup

,— DHCP
DHCP | OFF ON Set these when DHCP is set to OFF.

¢ IP address

P Address

Net Mask ¢ Subnet mask

Gate Way * Default gateway

DNS  OFF e — DNS*

Domain Name:

hese are displayed when DNS is set to ON or Auto.

ﬂT
DNS Server1 .
* Domain name
DNS Server2
: * DNS server IP address

Domain Suffix! (Primary and secondary)

Domain Suffix2

* Domain suffix
(Primary and secondary)

* DNS Auto is displayed when DHCP is Applies the settings

set to ON.

DNS(DNS)

OFF: Disable the DNS.
ON: DNS is enabled. Set the domain name, the DNS server IP address, and the domain suffix.

Auto:  DNS is enabled. Set the domain suffix. The domain name and the DNS server IP
addresses are set automatically. This option can only be selected when DHCP is on.
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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
» Executing FTP client software
» “FTP Server (FTP Server)” in Features Guide

UTILITY Network Menu

1. Press UTIL. The UTILITY menu appears.

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

2. Press the Network soft key. The following menu items appear.

FTP server

TCP/IP FTP Server Mail Net Drive Net Print SNTP

FTP Server (FTP Server)

Press the FTP Server soft key. The following screen appears.

Network Setup
Settings for accessing the instrument from a PC

FTP Server | OFF O e e —— ¢ FTP server

User Name anonymous

* User name (up to 30 characters)

Pagsword * Password (up to 15 characters)

Timeout(sec) e e ° Timeout

A e — Applies the settings

Executing FTP Client Software (Set)

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.

Note

If you set the user name to “anonymous,” you can connect to the instrument without entering a password.
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18.4

Configuring Mail Transmission (SMTP Client
Function)

This section explains the following settings for transmitting mail to a specified mail address on a
network:

* Mail server

* Mail address

* Comments

» Attaching image files

» Timeout

» User authentication

» Sending a test mail
» “Mail (Mail)” in Features Guide

UTILITY Network Menu

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on
the top menu that is displayed.

2. Press the Network soft key. The following menu items appear.
Mail

Network

TCP/IP FTP Server Mail Net Drive Net Print SNTP

Mail (Mail)

Press the Mail soft key. The following screen appears.

Mail server
Network Setup X] |P address or host name and domain name
(When DNS is enabled)

Mail Server

e Mail address

Comment
Comment —,_
T Attaching image files
Attached Image File ON

Timeout(sec)

Mail Address

POP3 before SMTP e — User authentication

Type —Lset these when POP3 before SMTP is turned on.
POP3 Server 1  Encryption type
User Name

* Name of POP3 server

Password
* User name
Send Test Mail
: « Password
Send a test mail
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18.5 Connecting to a Network Drive

This section explains the following settings for accessing a drive on the network (net drive) through an
Ethernet connection to load or save various data of the instrument:

FTP server (file server)

User name
Password

.

.

FTP passive mode

Timeout
Connecting to and disconnecting from network drives

» “Network Drive (Net Drive)” in the Features Guide

UTILITY Network Menu

Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on
the top menu that is displayed.

1.

Press the Network soft key. The following menu items appear.

Network drive

Network

TCR/AIP FTP Server Mail Net Drive Net Print SNTP

Configuring Network Drive (Net Drive) Settings and Connecting

to It

Press the Net Drive soft key. The following screen appears.

Network Setup

FTP Server
User Name
Password
Passive

Timeout(sec)

Connect

Settings used to connect to a network drive

* FTP server’s host name

* User name

* Password (up to 14 characters)
* FTP passive mode on/off

* Timeout
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

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on

the top menu that is displayed.
2. Press the Network soft key. The following menu items appear.

Network printer

Network

TCP/IP FTP Server Mail Net Drive Net Print SNTP

Network Printer (Net Print)

Press the Net Print soft key. The following screen appears.

LPR server
Network Setup X]| IP address or host name and domain name
(When DNS is enabled)

LPR Server

LPR Name mmm —~ LPR name (name of shared printer)

Timeout(sec) o~ Timeout
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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

1. Press UTIL. The UTILITY menu appears.

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

2. Press the Network soft key. The following menu items appear.

SNTP

Network

TCP/IP FTP Server Mail Net Drive Net Print SNTP

SNTP(SNTP)

Press the SNTP soft key. The following screen appears.

Network Setup ™) SNTP server .
IP address or host name and domain name

SNTP Server (When DNS is enabled)

Timeout(sec) 5 Timeout

B e EXecute time adjustment

Adiust at Pover ON | OFF e e e — AUtomatic adjustment
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Chapter 19 Other Operations

19.1 Changing the Menu, Message , and USB
Keyboard Languages

This section explains how to set the menu language, message language and USB keyboard language

of the instrument.
» “Language (Language)” in Features Guide

UTILITY System Configuration Menu

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on

the top menu that is displayed.
2. Press the System Configuration soft key. The following menu items appear.

Menu language
Message language
USB keyboard

System Configuration

Date/Time Display
Setup Brightness 8

Auto OFF | OFF ON
Menu  English

Message  Japanese Turn OFF

USB Keyhoard | Japanese English Measurement

Measure Parameter

Note

Some terminology is always 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

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 DLM3054-03EN).
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19.2 Setting the Click Sound, Measured Value Font
Size, and Number of Rows for Displaying
Measurement Values

This section explains the following settings:
» Turning the click sound on or off
* Measured value font size
*  Number of rows for displaying measured values
» “Measurement Display (Measure Parameter)” and
“Turning On or Off the Click Sound (Click Sound)”
in the Features Guide

UTILITY System Configuration Menu

1. Press UTIL. The UTILITY menu appears.

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

2. Press the System Configuration soft key. The following menu items appear.
System Configuration

Date/Tme ———  —————  Display

Brightness

language —m8m8— Auto OFF

Menu  English
Message  Japanese Turn OFF

USB Keyboard | Japanese English Measurement

Measure Parameter ——————————————————— Offset Gancel
Font Size | Small Large Delay Cancel
Max Rows 4 Others
TRIG OUT Polarity Positive Negative
Format, USB Function  USBTMG Mass Storage

Click Sound| OFF ON

Measured value font size Turns the click sound on or off
Number of rows for displaying measured values
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19.3 Viewing Setup Information (Overview)

This section explains how to view the current setup information.
» “Overview (Overview)” in the Features Guide

UTILITY Overview Menu

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on
the top menu that is displayed.

2. Press the Overview soft key. The following menu items appear.

Overview

System Setup Setup Option
Overview Information1 | Information2 | Installation

Display of Setup Information 2
Display of Setup Information 1

Displaying Setup Information 1 (Setup Information1)
Press the Setup Information1 soft key. The following screen appears.

Overview/Setup Information

VERTICAL
CH1 CH2 CH3 CH4

Scale 1.00 ¥/div 1.00 ¥/div 1.00 ¥/div 1.00 ¥/div

Offset 0.00 ¥ 0.00 ¥ 0.00 ¥ 0.00 ¥
Position 0.00 div 0.00 div 0.00 div 0.00 div
Coupling DG DG DG DG
Bandwictth Full Full Full Full
Probe 11 11 11 11

ACQUIRE/HORIZONTAL
T/div 1ms/div Sample Rate 12.5M5/s
ACQ Mode Normal Record Length 2.5MPoints
Window Length 125kPoints

TRIGGER
Mode Holdoff 20.0000ns
Position Delay 0.00000 s
A Trigger
Type
Source
B Trigger
Type
Source

Level
HF Rejection
Noise Rejection A7

Displaying Setup Information 2 (Setup Information2)

Press the Setup Information2 soft key. The following screen appears.

Overview/Setup Information

Z00M
Zooml Zoom?
H-Mag Coarse Coarse
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19.4 Using the Instrument 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

1. Press UTIL. The UTILITY menu appears.
You can also tap MENU (@) in the upper left of the screen and select the UTILITY menu from UTILITY on
the top menu that is displayed.

2. Press the System Configuration soft key. The following menu items appear.

System Configuration

Storage ——————————————— TRIG OUT Polarity Positive Negative

Format USB Function|  USBTMG Mass Storage

Click Sound| OFF ON

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 with 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.

Remote

Device USB Function

UsB USBTMG

USB Function

19-4
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data source (SPI bus analysis and search).. .. 12-55
data source (SPI bus trigger).........ccocoveiviiiiiiiiiiece 2-68
data source (user-defined bus analysis and search).......... 12-61
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Decoded Display(CXPI BUS).......cccoueiiiiiiiiiiiiieiiie e 12-22
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E Page
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It 2-82
enable source (user-defined bus analysis and search)...... 12-62
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ENHANCED LIN MeNU....ccociiiiiiiiiiieceseeeeeecee e 2-37
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Every Start Mode........ocviiiiiiiiii e
EXPIESSION ..ttt ettt

F

Fast CH Data mode...
Fast CH S&C mode...

P

FFT conditions....................
FFT Measure Setup menu..
FFTmenu.....cccocoiiiniins .
FFT results, Saving ...
field jumping (CAN BUS)......ccoiiiiiiiiieeceee e
field jumping (CAN FD bus).... .
field jumping (FlexRay bus)..........cccoooiiiiiniiiiiiiceee 12-4
field jumping (LIN BUS).....c.oooiiiiiiiieeee 12-19
file filteriNg ...eeeeee e

file TSt
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file NAME ...
File Others (Load) Menu..........cccooieiiiiiiiiiieiieeee e
File Others (Save) menu ....
files and folders, copying....
files and folders, deleting.... .
files and folders, MOVING..........corviiiiiiiiiiicceee e

files and folders, renaming ..........ccccooooiiiiiiiiiiee e 17-22
file, selecting..........ccccceenee.
File Setup (Load) menu...
File Setup (Save) menu... .
File Utility menu ...
File Waveform (Load) Menu ...........cccccuveriiiiieiiceniciceee,
File Waveform (Save) menu.. .
filtering (files to display).........cccoeiiiiiiiiiiiiiieece e

filter SEttiNGS ...oovviieee
IO By PO e
FlexRay bus analysis and search............ccccceeviiiiiniicinnn. 12-1
FlexRay bus trigger .
folders (directories), creating...........cocoveeiiiieiiieee e 17-19
FORCE TRIG ...ttt
Frame in slot mode
Frame Start mode.. .
FTP Server......ccoooiiiiiiiiic e

G

general Call .........oooiiiii e
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12C bus analysis and search ............ccccooviiiieiiiicicen, 12-46
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INTENSITY ..o 4-3, 15-1
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item (histogram).........cocoiiiiiiiii e 13-2
ltem Setup (Ar€a2) .......cooiieiiiiieeiiee e 9-10
item setup (power measurement).........cccceeveeereeeneenieeninns 14-11
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judgment conditions

L Page
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Language.... .. 19-1
1AECN .. 12-63
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latch source (user-defined bus trigger)........ccccoviieiiiiieennns 2-72
latch (user-defined bus trigger)................ .. 2-72
1EVE] SEIUD ..o 14-4
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list display (UART analysis) .

list (FlexRay bus analysis).........cccceviieeiiiieeiiiiieeiee e
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mail transmission settings .. .18-5
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MEASURE menu
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mode (CAN FD bus trigger)
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print mode (built-in printer) ......

print mode (network printer) ....
print mode (USB printer).........cccocviiiiiieeiiieiecieeceee
PRINT MUlti MENU ..o
PRINT Network menu....

PRINT USB menu .........

probe (analog signal)...............

probe (power measurement) ...........cooceeeeeeieenieenie e
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timeout period (trigger mode)......
timestamps, displaying the list of....
timestamps, saving the list of ..... .
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Vv Page
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W Page
wakeup/sleep mode (CXPI bus search) .........ccccceeevveennnns 12-24
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waveform acquisition...........ccccceeeveeienne .. 3-3
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waveform parameters, automated measurement of..
Waveform Search ..o
WaVEfOIM ZONE .....eiiiiiie e
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WINAOW 0 SAVE ...eeeeuviiieeiiieeeiiee e e eee e e e neee s
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ZOOM menu.........cccceeeneen. .. 10-1
ZOOM Vertical Z0OM MENU........ccuviiiiieiiiiiiiiiieiie e 10-3
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User’s DLM3022, DLM3032, DLM3052 Notice of
Digital Oscilloscope :
Manual DLM3024, DLM3034, DLM3054 Alterations

Mixed Signal Oscilloscope

This document describes changes to the following manuals. Please review them before using the manuals.
+ Features Guide (IM DLM3054-01EN)" « Communication Interface User’s Manual

+ User’s Manual (IM DLM3054-02EN) (IM DLM3054-17EN)’

* Included in the accompanying CD.

UART trigger, UART signal analysis and search, FFT features, PCs that will work, and waveform gradation
feature will be added or changed in firmware version 2.60 and later.

Features Guide (IM DLM3054-01EN)

M Page i

Change the underlined sections.

Trademarks
* Microsoft, MS-DOS, Windows, Windows 10, and Windows 11 are registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.

H Page 4-68

Change the underlined sections.

Bit Rate (Bit Rate)

Select the UART signal’s transfer rate from one of the settings below.

1200 bps, 2400 bps, 4800 bps, 9600 bps, 19200 bps, 38400 bps, 57600 bps, 115200 bps, User Define
If you select User Define, set the transfer rate in the range of 200 bps to 10000000 bps in 0.5-bps steps.

M Page 10-3

Add the underlined sections.

Unit Setting (Unit)

Select the unit type from one of the settings below.

» AUTO: The default unit is used. The unit varies depending on the type spectrum.

» dBm: Applies the unit dBm. This unit can be specified when the spectrum is set to PS-LOGMAG.
» User Define: You can assign a unit (User Unit) using up to four characters.

The unit dBm expresses values in decibels (dB) with 1 mW as the reference. The following equation can be used
to derive the spectrum.

dBm = PS-LOGMAG*-10 x log (Zx%0.001)

Z: Impedance, 0.001: Reference value (1 mW)

* For details on the computation, see “FFT Function” in appendix 2.

Impedance (Impedance)
You can set the impedance within the range of 40 Q to 20000 Q in 1 Q steps.

YOKOG AWA ’ IM DLM3054-01EN-044 1/11
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M Page 10-4

Add the underlined sections.

Cursor Type (Mode)

Set the cursor that you want to use for analyzing to one of the settings below.

+ OFF: Disables cursor measurement.

» Marker: Using two marker cursors, you can display frequencies, levels, and the difference between the
markers.

» Peak: Using the detection level and excursion, you can display frequencies and levels.

» Parameter: Indicates the overall value using the frequency spectrum contained in the signal.

M Page 10-5

Add the following explanation after “Analysis Number (List No.).”

Parameter (Parameter)
The overall value is indicated using the frequency spectrum contained in the signal. The overall value is the total
RMS value determined from the frequency spectrum included in the signal. The overall value is the square root

of the summation of the power spectra of all frequencies. Can only be set when the spectrum is set to PS-MAG,
PS-LOGMAG, PSD-MAG, or PSD-LOGMAG.

When the spectrum is set to PS-MAG or PSD-MAG

n
Overall value [ Vims] = ‘/(Roz - lo?) + i§1(Ri2 - 17)
/ K

When the spectrum is set to PS-LOGMAG or PSD-LOGMAG

(Ro? - 10?) + ‘g(R@ -1?)
K

Overall value [dB] = 20 x log //

k varies as indicated below depending on the selected time window.

Time Window Type k

Rect (Rectangular window) 1
Hanning (Hanning window) 15
FlatTop (Flattop window) 3.19693

e Overall Value On/Off (Overall)
Set whether or not to display the overall value.

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 ltems
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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), +Over, —Over, V1, V2, IntegTY+,
IntegTY

M Page 15-34
Change the underlined sections.

Bit Rate (Bit Rate)

Select the UART signal’s data transfer rate from one of the settings below.
1200 bps, 2400 bps, 4800 bps, 9600 bps, 19200 bps, 38400 bps, 57600 bps, 115200 bps, User Define
If you select User Define, set the transfer rate in the range of 200 bps to 10000000 bps in 0.5-bps steps.

Ml Page 15-35

Change the underlined sections.

Selectable Range

The selectable range is from the time length that corresponds to the number of bits in the UART signal data
format plus 2 bits to 500 ms, or Min.

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.
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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.

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.

M Page 20-5

Change the underlined sections.

Color Data (Color)

+ OFF: Saves data in black and white.

» ON: Saves data using 65536 colors.

* ON(Rew.): Saves data using 65536 colors. The image background will be white.
* ON(Gray): Outputs data using 32 grayscale levels.
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H 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.

M Page 21-3

Change the underlined sections.

Compatible PCs
A PC running the English or Japanese version of Windows 10 (32 bit or 64 bit) or Windows 11

M Page 224

Change the underlined sections.

¢ Mass Storage (Mass Storage)
You can access the instrument from a Windows 10 or Windows 11 PC and read data from the instrument’s
internal storage.

Hl Page App-5
Add the following explanation after “Integration(INTEG).”

Moving Average(MEAN)

Determines the moving average of the source waveform by using the specified harmonic order. The moving
average is calculated as follows:

*  When harmonic order N is even (2 k)

k=1
Xn =%{ Xn+0.5% (Xn—k + Xn+k) + O (Xn—i+ Xn+i)}
i=1

*  When harmonic order N is odd (2 k + 1)

k
Xn =%{ Xn + Z(Xn—i + Xn+i)}
i=1

User’s Manual (IM DLM3054-02EN)

M Page i

Change the underlined sections.

Trademarks
* Microsoft, Windows, Windows 10, and Windows 11 are registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.

IM DLM3054-01EN-044 5/11



B Page 7-1 FFT Conditions (FFT Setup)

Change the description in the area enclosed by the broken line, and add the underlined section.

Spectrum type’
Spectrum sub type’
Time window
Waveform display method
Analysis source waveform?
Unit

FT Setup

| Push #:12.5k
FFT Points

@ 12.5

............l...................

Sub Type Window Mode
LOGMAG 1 Rectangle Normal

1 This is available on models with the user-defined
computation option.

2 Can only be set when Type is CS-, TF-, or CH-.

3 Can only be set when Type is PS- and Sub Type
is LOGMAG.

Unit type

Mode

Auto
(dBV)

User-defined unit
(up to 4 characters)

Auto dBm User Define

(dBV)

When the unit type is dBm3

.

Push # :500
Mode I ) Impedance
dBm | 00

Impedance

B Page 7-3 FFT Measure Setup Menu
Add the description in the area enclosed by the broken line and the underlined text section.

Cursor type

‘ = Measure

1 *Can only be set when the spectrum is set
OFF Marker Peak Parameter : to PS-MAG, PS-LOGMAG, PSD-MAG, or
i 1 PSD-LOGMAG.
n
n

1 Parameter measurement* s

Peak cursor measurement
Marker cursor measurements

= miminjinin u

Disables measurement

M Page 7-4

Add a description of the parameter measurement control after “Peak Cursor Measurement (Peak).”

Parameter Measurement (Parameter)
Press the Mode soft key and then the Parameter soft key. The following menu items appear.

Set Type to Parameter. Turns the overall value on and off

Mode

Parameter
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M 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.
Copy the settings on this screen to all channels.

Measure [tem

All OFF Copy To All Trace Gycle Mode OFF Cycle mode

) Max

mAmmitude

A M F
o DW#&D oooordle o

ooooooooood

Source
CH1

M Page 94

Change the underlined sections.

Measurement Location Indicator (Indicator)
1. Press the Indicator soft key.

You can set Indicator to OFF (the measurement location indicator is not displayed) or display a setup
menu with the items whose check boxes you have selected in "Measurement Source Waveform and

Measurement Items (Item Setup)."*
* The measurement locations of the following items can be indicated.

Max, Min, P-P, High, Low, Amplitude, Rms, Mean, Sdev(AC RMS), +Over, —-Over, V1, V2, IntegTY+,

IntegTY, Freq, Period, Avg Freq, Avg Period, Burst, Rise, Fall, +Width, -Width, Duty, Delay

W Page 16-4 PRINT USB Menu
Add the description in the area enclosed by the broken line and the underlined text section.

Set the print destination to USB

Print mode

Printer type! temmmmmssmmmamn.
Color 1Waveform gradation? |
PRINT ‘

; Waveform
Print To Mode 0° pradation 1}
Hardcopy a o
X USB (with Menu) O OFF ON u]
L] [}
LB BB BN BB B N N

1 The printer type is fixed to HP InkJet.
2 This appears when Color is set to ON.

Add the following explanation after “Print Mode (Mode).”

Waveform Gradation (Waveform Gradation)
Gradation can be applied to the waveform color when Color is set to ON.
ON: Gradation is applied to the waveform color.

OFF: Solid color is used for the waveform.
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l Page 16-5 PRINT Network Menu

Add the description in the area enclosed by the broken line and the underlined text section.

Set the print destination to Network
Print mode
Printer type

Color "Waveform gradation”

PRINT
Print To Mode Formart Golor

| ]

|}

o

Waveform 0

Gradation 0

Hardcopy o
il

L

& Network | (yith Menu)  HP Inklet | OFF [ON/D OFF  [ON

» mimimininle =

* This appears when Color is set to ON.

Add the following explanation after “Print Mode (Mode).”

Waveform Gradation (Waveform Gradation)
Gradation can be applied to the waveform color when Color is set to ON.
ON: Gradation is applied to the waveform color.

OFF: Solid color is used for the waveform.

l Page 16-6 PRINT File menu
Add the description in the area enclosed by the broken line and the underlined text section.

Set the print destination to File
Data format (PNG)

Save mode Color data

Save destination
File name

PRINT
Print To

!

Mode ™ File List

mFe | ey PNG A ON

File Name

USB wxk PNE

: Waveform
Background Informauong Gradation

Normal OFF ~ ON O OFF  ON
L]

i+ Waveform gradation on or off.2

Turns the inclusion of setting
information on or off.1

Background transparency (transparent or opaque)

When the data format is BMP or JPEG

4

Format Color nformation  * File List |~ File Name

BMP sz ON OFF ~ ON UsB sk _himp

!
1 You can set this when the save mode is Hardcopy Turns the inclusion of setting
(with Menu) or Hardcopy (without Menu). information on or off.1
2 Gradation can be applied to the waveform color
when Color data is set to ON (Rev.).

Add the following explanation after “Including Setting Information (Information).”

Waveform Gradation (Waveform Gradation)

Gradation can be applied to the waveform color when Color data is set to ON (Rev.).
ON: Gradation is applied to the waveform color.

OFF: Solid color is used for the waveform.
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M Page 17-8

Please change the information as shown in the area enclosed by the broken line.

When Data Type Is Screen Image

Set Data Type to Screen Image
Data format (PNG)
Color data Save screen capture

Format Color

PNG ON

¥ File List |~ File Name

UsB

Data Type
More... Save Inage

Screen Image

ik _PNE

Normal OFF , ON D OrF,  ON
Background transparency .

on o Waveform .

Background | Information B Gradation C

[ ]

! Ha :

» Waveform gradation ]

(transparent or opaque) » on or off '
AEEEESEEEEE S S

Turns the inclusion of setting
information on or off

When the data format is BMP or JPEG

Format Color Information
Save Image
BMP ON OFF = ON

Turns the inclusion of setting
information on or off

Communication Interface User’s Manual (IM DLM3054-17EN)

M Page i

Change the underlined sections.

Trademarks
* Microsoft, Windows, Windows 10, and Windows 11 are either registered trademarks or trademarks
of Microsoft Corporation in the United States and/or other countries.

M Page 1-2

Change the underlined sections.

USB Interface Specifications

PC system requirements: A PC running the English or Japanese version of Windows 10 (32 bit, 64 bit)
or Windows 11 and a separate device driver

H Page 2-2

Change the underlined sections.

Ethernet Interface Specifications

PC system requirements: A PC running the English or Japanese version of Windows 10 (32 bit, 64 bit)
or Windows 11
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H Page 5-101

Add the underlined section.

:FFT<x>:MEASure:MODE

Function  Sets or queries the automated measurement
mode of FFT analysis.

Syntax :FFT<x>:MEASure:MODE {MARKer|OFF||
PARameter | PEAK}
:FFT<x>:MEASure:MODE?
<x> =1 or 2 (1 only for 2-channel models)

Example  :FFT1:MEASURE:MODE MARKER
:FFT1:MEASURE : MODE?

-> :FFT1:MEASURE:MODE MARKER

H Page 5-101
Add the following commands after : FFT<x>:
MEASure :MODE,

:FFT<x>:MEASure:PARameter?
Function  Queries all settings related to the FFT analysis
parameters.
Syntax :FFT<x>:MEASure:PARameter?
<x> =1 or 2 (1 only for 2-channel models)
Example  :FFT1:MEASURE:PARAMETER?

:FFT<x>:MEASure:PARameter:OVERall?

Function  Queries all settings related to the overall value,
an FFT analysis parameter.

Syntax :FFT<x>:MEASure:PARameter:0OVERall?
<x> =1 or 2 (1 only for 2-channel models)

Example  :FFT1:MEASURE:PARAMETER:OVERALL?

:FFT<x>:MEASure:PARameter:OVERall:

STATe

Function  Sets or queries the on/off state of the overall
value, an FFT analysis parameter.

Syntax :FFT<x>:MEASure:PARameter:OVERall:
STATe {<Boolean>}
FFT<x>:MEASure:PARameter:OVERall:
STATe?
<x> =1 or 2 (1 only for 2-channel models)

Example  :FFT1:MEASURE:PARAMETER:OVERALL:
STATE ON
:FFT1:MEASURE : PARAMETER : OVERALL:
STATE?

-> :FFT1:MEASURE:PARAMETER:OVERALL:

STATE 1

:FFT<x>:MEASure:PARameter:OVERall:

VALue?

Function  Queries the overall value, an FFT analysis
parameter.

Syntax :FFT<x>:MEASure:PARameter:0OVERall:
VALue?
<x> =1 or 2 (1 only for 2-channel models)

Example  :FFT1:MEASURE:PARAMETER:OVERALL:
VALUE?

-> :FFT1:MEASURE:PARAMETER:OVERALL:

VALUE 2.27806E+00

Hl Page 5-103

Add the following commands after : FFT<x>:UNIT?,

:FFT<x>:UNIT:DBM?
Function  Queries all settings for when the FFT computation
unit is dBm.
Syntax :FFT<x>:UNIT:DBM?
<x> =1 or 2 (1 only for 2-channel models)
Example  :FFT1:UNIT:DBM?

:FFT<x>:UNIT:DBM:IMPedance

Function  Sets or queries the impedance when the FFT
computation unit is dBm.

Syntax :FFT<x>:UNIT:DBM:IMPedance {<NRf>}
<x> =1 or 2 (1 only for 2-channel models)
<NRf> =40 to 20000

Example  :FFT1:UNIT:DBM:IMPEDANCE 50
:FFT1:UNIT:DBM: IMPEDANCE?
-> :FFT1:UNIT:DBM:IMPEDANCE 50

Hl Page 5-103

Add the underlined section.

:FFT<x>:UNIT:MODE
Function  Sets or queries whether an FFT computation unit
will be attached automatically or manually.
Syntax :FFT<x>:UNIT:MODE {AUTO]DBM|
USERdefine}
:FFT<x>:UNIT:MODE?
<x> =1 or 2 (1 only for 2-channel models)
Example  :FFT1:UNIT:MODE AUTO
:FFT1:UNIT:MODE?
-> :FFT1:UNIT:MODE AUTO

Hl Page 5-124

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?

Example  :IMAGE:WGRADATION ON
:IMAGE :WGRADATION?
-> :IMAGE:WGRADATION 1

Description This command is valid only when : IMAGe : TONE
REVerse is selected.
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H Page 5-248
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.
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