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Thank you for purchasing the DLM4000 Series Mixed Signal Oscilloscope. This User’s Manual
explains how to use the DLM4000. To ensure correct use, please read this manual thoroughly before
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Communication Interface User’s Manual them.
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Model DLM4038, DLM4058 IM DLM4038-92Z1 Document for China
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The “EN” and “Z1” in the manual numbers are the language codes.

Contact information of Yokogawa offices worldwide is provided on the following sheet.

Document No. Description
PIM 113-0122 List of worldwide contacts
Notes

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

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

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

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

Trademarks
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Windows 10 are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

» Adobe and Acrobat are either registered trademarks or trademarks of Adobe Systems Incorporated.
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» Other company and product names are registered trademarks or trademarks of their respective
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Conventions Used in This Manual

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
A instrument. This symbol appears on the instrument to indicate that the user must

refer to the user’s manual for special instructions. The same symbol appears in
the corresponding place in the user’s manual to identify those instructions. In the
user’s 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 cCalls attention to actions or conditions that could cause light injury to the user
— or cause damage to the instrument or user’s data, and precautions that can be

taken to prevent such occurrences.

French

P\ S ARSI 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
software.

Unit
k Denotes 1000. Example: 100 kS/s (sample rate)
K Denotes 1024. Example: 720 KB (file size)
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Key and Jog Shuttle Operations

Key Operations

How to Use Setup Menus That Appear When Keys Are Pressed

The operation after you press a key varies depending on the key that you press.

FFT menu
FETl

FFT
1

Display

OFF

CHIl

]
FFT Setup

Time Range

i

]
Display Setup

]
Measure Setup

FFT Points

12.5k

CURSOR menu

CURSOR
Display

OFF O
Type

<[ Y
Trace

CHl
]
Item Setup

Y Cursord/2) =52

-4.00div
4.00div

4
T Cursor

MODE menu

Auto Level

Normal

N Single

Push #¢:20.000ns

Hold Off

2lns

A: The selection switches each time you press the soft key.
B: A selection menu appears when you press the soft key.

Press the soft key that corresponds to the appropriate setting.
C: Adialog box or the keyboard appears when you press the soft key.
Use the jog shuttle and the SET key (@) to configure the settings.

MATH/REF menu
MATH/REF

Math/Ref
1

Mode

FFT menu
FFT

FFT
1

Display

Jog shuttle setting menu

D: Pressing the soft key selects the item that you can control using the jog shuttle. The jog shuttle
setup menu, which appears at the bottom end of the setup menu, shows the selected item.

E: Arelated setup menu appears when you press the soft key.
: Pressing a soft key selects the corresponding option in the soft key menu.

n

G: Selects which item to configure when configuring a feature that consists of multiple items that
operate with different settings, such as the Math1 to Math4 and FFT1 and FFT2 computation

features.

How to Display the Setup Menus That Are Written in Purple below

the Keys

In the explanations in this manual, “SHIFT+key name (written in purple)” is used to indicate the

following operation.

1. Press the SHIFT key. The SHIFT key illuminates to indicate that the keys are shifted.

Now you can select the setup menus written in purple below the keys.

2. Press the key that you want to display the setup menu of.

MATH/REF

O @

FFT
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Key and Jog Shuttle Operations

ESC Key Operation
» If you press ESC when a setup menu or available options are displayed, the screen returns to the
menu level above the current one.

» If you press ESC when the highest level menu is shown, the display changes as follows.

Operation of pressing
ESC

When measured values are displayed

When measured values are not displayed

1st time The setup menu disappears.
2nd time Measured values move outside the . . .
The jog shuttle setting menu disappears.
waveform area.
3rd time The jog shuttle setting menu disappears.

From this point, the display position of
measured values switches between
outside the waveform area and inside the
area each time you press ESC.

Nothing changes from this point.

RESET Key (#%) Operation

If you press RESET when you are using the jog shuttle
to set a value or select an item, the setting is reset to its
default value (depending on the operating state of the
DLM4000, the setting may not be reset).

SET Key (Q) Operations

The operation varies as indicated below depending on

what you are setting.

* When There Are Two Values to Set in the Jog
Shuttle Setup Menu
The setting that the jog shuttle sets switches each
time you press the SET key.

* When the Jog Shuttle and SET Key Marks (()™2) Are Displayed in the Setup Menu
Press SET to confirm the selected item.

* When You Are Setting a Value
Moving the SET key up or down increases or decreases the value.
Moving the SET key to the left and right changes which digit to set.

* When Selecting the Item to Set
Moving the SET key up, down, left, and right moves the cursor.

RE|SET key mark
' Default value

SIET key mark
rola
Item under the control

CCUITET e of the jog shuttle

100ms
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Key and Jog Shuttle Operations

How to Enter Values in Setup Dialog Boxes
1. Use the keys to display the appropriate setup dialog box.

2. Turn the jog shuttle, or move the SET key (@) up, down, left, or right to move the cursor to the
appropriate item.

3. Press the SET key (@). The operation varies depending on the selected item.

Pattern

I © Switches the selected item
cH? [t X (Select £ , 1 ,0rX)

Displays a selection menu
@0
OFfF

1 Cycle
N Cycle

Cycle Mode ™
M/ [ High

W /| Sdev

¥ f]{ Edge
L s E=] 23 L = Count

mjjfv L mh A ntogry+ Selects or clears the check box

] "“ IntegTY

m| Fea mireod  mylIAE . A, W st

W | Rse m | Fon W owdth W wdth WS Duty

Displays a setup dialog box
Dekry Setup (CHI)

W " Delay " Delay Setup

Cournt

helorence TrigFos

Unit  §iTA1

How to Clear Setup Dialog Boxes
Press ESC to clear the setup dialog box from the screen.

Scroll Operation

If a vertical or horizontal scroll bar is shown on the screen, you can move the SET key up and down or
left and write to scroll.
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Entering Values and Strings

Entering Values
Using Dedicated Knobs

You can use the following dedicated knobs to enter values directly.

& POSITION knob (VERTICAL)

<4 POSITION » knob (HORIZONTAL)
SCALE knob (VERTICAL)

TIME/DIV knob

LEVEL knob (TRIGGER)

ZOOM magnification knob

Using the Jog Shuttle
Select the appropriate item using the soft keys, and change the value using the jog shuttle and the

SET key. This manual sometimes describes this operation simply as “using the jog shuttle.”

Note

Some items that you can set using the jog shuttle are reset to their default values when you press the RESET

key.

IM DLM4038-02EN
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Entering Values and Strings

Entering Character Strings
Use the keyboard that appears on the screen to enter character strings such as file names and
comments. Use the jog shuttle and the SET key to operate the keyboard and enter a character string.

—® Press to select from character strings

you entered previously.
. Turn the jog shuttle or move the
SET key up and down to select a
character string.
. Press the SET key to confirm the
character string.

il Switches between

Character insertion position
uppercase and lowercase

Moves the character
insertion position

i Deletes the character

Delete ees
at the cursor position

e— Deletes the previous character

Deletes all the characters
you have entered

Sl Confirms the characters that
you have entered

How to Operate the Keyboard

1. After bringing up the keyboard, use the jog shuttle to move the cursor to the character that you
want to enter. You can also move the SET key up, down, left, and right to move the cursor.

2. Pressthe SET key to enter the selected character.
» If a character string has already been entered, use the arrow soft keys to move the cursor to the
position you want to insert characters into.
» Use the CAPS soft key to switch between uppercase and lowercase.
» Use the Delete soft key to delete the character at the cursor.
» Use the BS soft key to delete the previous character.
» Use the Clear soft key to clear all the entered characters.

3. Repeat steps 1 and 2 to enter all of the characters in the string.
Select (@) on the keyboard to display a list of character strings that you have entered previously.
Use the jog shuttle to select a character string, and press SET to enter the selected character string.
4. Press the Enter soft key, or move the cursor to Enter on the keyboard, and press SET to
confirm the character string and clear the keyboard.

Note
* @ cannot be entered consecutively.

» File names are not case-sensitive. Comments are case-sensitive. The following file names cannot be
used due to MS-DOS limitations:
AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9
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Chapter 1  Vertical and Horizontal Control

1.1  Setting the Vertical Axis for Analog Signals

This section explains the following settings (which are related to the vertical axis for analog signals).

CH menu

» Turning the waveform display on and off

* Input coupling

* Probe

* Turning the inverted waveform display on and off
» Linear scaling

» Label display

» Bandwidth limit

» Offset

UTILITY Preference menu
» Turning offset cancelling on and off

SCALE knob
* Vertical scale

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

CH Menu

Press a key from CH1 to CH8 to display the following menu.

CH1

Display

a-Turns the waveform display on and off
OFF [ON

Goupling

e a-Set the input coupling.

4 Probe

- a-Set the probe attenuation.

Invert

e —— a-Turns the inverted waveform display on and off

4 LinearScale

a-Set the linear scaling.
OFF

a-Set the label display.
OFF play

4 Banduwid thz
a-Set the bandwidth limit.

- Set the offset.
QB (Press RESET to set the offset to 0.0 mV.)

Note

* Channel keys (from CH1 to CH8) whose waveforms are displayed are illuminated. You can press channel
keys that are not illuminated to turn their waveform displays on. You can press channel keys that are
illuminated turn their waveform displays off.

*  When interleave mode (see section 3.1 for details) is on, you cannot display the waveforms for CH2, CH4,
CH6, or CH8.
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1.1 Setting the Vertical Axis for Analog Signals

Settlng the Input Coupling (Coupling)

AC

DC:

DC50:

GND:

A\

VAN

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 MQ.

Displays the ground level.

Input Coupling Settings and Frequency Response

The frequency responses when the DLM4000 is set to AC, DC, or DC50 are shown below.
Please note that when set to AC, the DLM4000 does not acquire low frequency signals or low
frequency components, as seen in the following figure.

AC 1 MQ DC 50 Q or DC 1 MQ
Attenuation Attenuation
0dB 0dB

-3dB -3dB

Tlnput frequency 500 MHz* Input frequency 500 MHz"

With a 1:1 probe and a frequency less than or equal to 10 Hz
With a 10:1 probe and a frequency less than or equal to 1 Hz

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

CAUTION

The maximum input voltage for 1 MQ input is 150 Vrms when the frequency is less than or
equal to 1 kHz. Applying a greater voltage may damage the input section. For frequencies
above 1 kHz, damage may occur even if the voltage is less than 150 Vrms.

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.

French

ATTENTION

La tension d’entrée maximale pour une entrée de 1 MQ est de 150 Vrms lorsque la
fréquence est inférieure ou égale a 1 kHz. L'application d’'une tension supérieure pourrait
endommager la section d’entrée. Si la fréquence est supérieure a 1 kHz, une tension
inférieure a 150 Vrms pourra tout de méme endommager la section d’entrée.

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
al’écran. Le cas échéant, basculez le couplage d’entrée sur CC (courant continu) afin de
vérifier la tension du signal d’entrée.
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1.1 Setting the Vertical Axis for Analog Signals

IM DLM4038-02EN

Setting the Probe (Probe)

Press the Probe soft key to display the following menu.

Probe

Type
a— Set the probe type (voltage and current).

Current:

Attenuation
— o Set the attenuation (set using the jog shuttle).

vl Execute the automatic zero adjustment of current probes.
L (Execution is only possible when current probes are connected.)
Deskew

a— Set the deskew value (set using the jog shuttle).

%Em%ﬁ il Execute the demagnetization and automatic zero adjustment of current probes.

(Execution is only possible when a YOKOGAWA PBC100 or PBC050 is connected.)

Attenuation :
o~ Set the attenuation or deskew.

Note

When a current probe with a YOKOGAWA probe interface (such as a the PBC100 or PBC050 probe) is
connected to the DLM4000, you can execute demagnetization and automatic zero adjustment from the
DLM4000.

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 EUT circuitry.

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

LinearScale

Mode

- Turn linear scaling on or off.
OFFl  ON

L]

m Set the unit.

i 1+'§00‘ the scaling coefficient A and offset B.
-HX

0.0000

Setting the Label Display (Label)

Press the Label soft key to display the following menu.

Label

Display

5-Turns labels on and off
OFF ON

=-Set the label.
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1.1 Setting the Vertical Axis for Analog Signals

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

Bandwidthz
a- Set the bandwidth limit.

@

UTILITY Preference Menu

Press UTILITY and then press the Preference soft key to display the following menu.

Preference
Trigger Out
Pos  |NEE

Offset Cancel

e~ Turns offset cancelling on and off
OFFI ON

Delay Cancel

OFF R

4
Font Size

Legacy Mode

OFfE ON

Turning Offset Cancelling 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.

Setting the Vertical Scale (SCALE knob)

1. Press a key from CH1 to CH8 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, and you can set the vertical scale with
higher resolution.

Displays the vertical scale and input impedance for each channel

YOKOGAWA € 2012/08/13 14:40:12
17884

1B 5.00 V/divi 250, OmY AdiviD 4 5.00 YAV

=125
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1.1 Setting the Vertical Axis for Analog Signals

Setting the Waveform Vertical Position (4 POSITION knob)

1. Press a key from CH1 to CH8 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.

.

Push the 4 POSITION knob to set the vertical position to 0.00 div.

4 POSITION knob

llluminates in the color assigned to the selected channel

()
@ FINE=— When the FINE indicator is illuminated, you can set the

vertical position with higher resolution.
(Press the push knob to turn off the FINE indicator.)

CH UTIL
Q SCALE 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, only the waveform display
position changes.
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1.2

Setting the Vertical Axis for 8-bit LOGIC(L)

This section explains the following settings (which are related to the vertical axis for LOGIC(L) signals).

LOGIC(L) menu

Turning the LOGIC(L) display on and off

Turning the display on and off and setting the label, threshold level, and noise rejection for each bit
Turning the bus display on and off and setting the bus bit assignments, labels, and format

Turning the state display on and off and setting the clock source; clock source polarity, detection
level, and hysteresis; and the state assignment

Bit and bus display order

Deskewing

SCALE knob

Display size

& POSITION knob

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

LOGIC(L) Menu

Press L to display the following menu.

@

Note
» If you press the L key when it is not illuminated, the key illuminates, and the LOGIC(L) display turns on.
Logic signal waveforms are displayed in the CH8 waveform display area.
» If you press the L key when it is illuminated, the key turns off, and the LOGIC(L) display turns off.

LOGIG(LY

Display
E-Turns the LOGIC(L) display on and off

=-Set each bit.

=-Bus settings

a-State settings
OFF

LiRuCE e - Set the bit and bus display order.

Push¥##:0.00ns

Desk
I Sct the deskew value.

1.00ns
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1.2 Setting the Vertical Axis for 8-bit LOGIC(L)

Bit Settings (Bit Setup)

Press the Bit Setup soft key to display the following screen.

For Logic Probes Other Than the 701989

Turns the display on or off for all bits
Set the threshold level preset (CMOS(5 V), CMOS(3.3 V),

BIL Soiup CMOS(2.5 V), CMOS(1.8 V), ECL, Userdef).
Name Threshold  Level Selecting a preset automatically sets the threshold level.
7 v v

L6

L5

L CMOS(5Y) 2.5Y

L3 B - Set the threshold level.

L2 If you change the automatically specified value, the preset
L1 setting changes to “Userdef.”

LO

Turn the display on or off and set the label for each bit.

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

Turns the display on or off for all bits

The threshold type is set to All.
Bit Setup

ThresholdType | Al Each
onaerenreaessmm- Set the threshold level preset (CMOS(5 V), CMOS
Name Threshold Level Noise Rejection (3 3 V) CMOS(2 5 V) CMOS(1 8 V) ECL Userdef)
Lt Selecting a preset automatically sets the threshold

L6 level
L5 ’

L4
CMOS(5Y, 2.50¢
G (6Y)

% B Set the noise rejection (A%, ).
L1
Lo

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

Turn the display on or off and set the label for each bit.

* When the Threshold Type is Each

Turns the display on or off for all bits
The threshold type is set to Each.
Bit Setup
ThresholdType| All  [E3ch

eeeeeesenaenesennn- O¢t the threshold level preset (CMOS(5 V), CMOS
Name Threshold Level Noise Rejection (3_3 V), CMOS(2.5 V), CMOS(1.8 V), ECL, Userdef).
LT_ ,GMOS(W) = 2:50V » Selecting a preset automatically sets the threshold
L6 CMOS(5Y) 2.50¢ level
L L5, az * When the threshold type is Each, set the threshold

L2 ~ CMOS(5Y) 2.50¢ .
75 v OMOSGY) T level for each bit.

[2 | oMosGY) | 2.507
L |[FoMosGY) |7 2.507
L0 |[TcMosGy) |” 2.500 R Set the noise rejection ( A%, 2A7).

Set the threshold level.
Turn the display on or off and » When the threshold type is Each, set the threshold
set the label for each bit. level for each bit.

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

Note
For logic probes other than the 701989, the threshold type is All and the ThresholdType setting does not

appear.

IM DLM4038-02EN
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1.2 Setting the Vertical Axis for 8-bit LOGIC(L)

Bus Settings (Bus)

Press the Bus soft key to display the following menu.

Bus

Display
e Turns the bus display on and off

LRS- Set bus bit assignments.

E-Set the label.

BUs:

Format

=-Set the format (Hex, Bin).

Hex Bin

Bus Bit Assignments
Press the Assignment soft key to display the following screen.

Assignment
edit menu
:|~Move the cursor.

Order reversal
Reverses the MSB to LSB
order of the bits

Cursor

Assignment

Assignment Reverse

location

Delete
J— Deletes the bit to the right of
the cursor
Backspace
Deletes the bit to the left of
the cursor

I
Assigned bit
1. Use the jog shuttle to select the bit to assign
to the right of the assignment location cursor.

2. Press SET to assign the bit.

m— Clears everything

POET S — Restores the default
settings

State Settings (State)

Press the State soft key to display the following menu.

. When the clock source
Turns the state display on and off is LOGIC

j Set the clock source during state < Clock

R display (CH5 to CH7, LOGIC). I0EE

Polarity

Polarity jl Set the clock source polarity
ey (£t ). chiidooll

LA Set the clock source
0.00v detection level.

o Hysteres;
Hysteresis bl Set the clock

0.1div source hysteresis.

v

g =

LESEIENEE - Set the state assignment. Assignment Assignment

Push #g:0. 1div
il Clock source LEEC Clock source
detection level L hysteresis

w- Set the clock
0] source bit.
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1.2 Setting the Vertical Axis for 8-bit LOGIC(L)

State Assignment
Press the Assignment soft key to display the following screen.

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

Assignment

Turn the display of each bit and the bus on and off

Setting the Display Order of Bits and the Bus (Bit Order)

Press the Bit Order soft key to display the following screen.

Bit Orcler

@0 . . .
Select a bit or the bus, and edit the display order.

LEEERE - Display order reversal
Reverses the display order of the bus and bits L7 to LO

IEEIISE - Restores the default settings

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.

2. Press SET.
The selected bit or bus is confirmed
as the bit or bus that will be moved,
and a cursor is displayed below the
cell of the selected bit or bus.

3. Turn the jog shuttle or move the
SET key up and down to move the [k + Selected bit or bus
cursor to the place where you want
to move the bit or bus.

4. Press SET.

The selected bit or bus is moved to
the cursor position.

-

The change affects the bit and bus 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 for 8-bit LOGIC(L)

Setting the Display Size (SCALE)
1. Press L. The SCALE knob now controls the LOGIC(L) channel scale.

* The L key illuminates brightly.
+ The LED between the SCALE and 4 POSITION knobs illuminates in the color assigned to the LOGIC(L)
channel (the color around the L key).

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

Setting the Vertical Position (4 POSITION knob)

1. Press L. The 4 POSITION knob now controls the LOGIC(L) setting.

e The L key illuminates brightly.
+ The LED between the SCALE and § POSITION knobs illuminates in the color assigned to the LOGIC(L)
channel (the color around the L key).

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

A POSIT 4 POSITION knob
v

7 —llluminates in the color assigned to the LOGIC(L) channel

SCALE knob

HOCOHUGEEG

1-10
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1.3 Setting the Vertical Axis for 16-bit LOGIC(A|B)
(Option)

This section explains the following settings (which are related to the vertical axis for LOGIC(A|B)
signals).

LOGIC(A|B) menu

* Turning the LOGIC(A|B) display on and off

» Turning the display on and off and setting the label, threshold level, and noise rejection for each bit

» Turning the Bus2 and Bus3 displays on and off and setting the bus bit assignments, labels, and
format

» Turning the state display on and off and setting the clock source; clock source polarity, detection
level, and hysteresis; and the state assignment

» Bit and bus display order

* Deskewing

SCALE knob
» Display size

& POSITION knob
» Vertical position
» “Vertical Axis (Logic Signal)” in the Features Guide

LOGIC(A|B) Menu

Press A|B to display the following menu.

LLOGIG(AIBY

Displ
R T s the LOGIC(A|B) display on and off
OFF O

L

LI - Set each bit.

Bus2
- Set Bus2.
ON

a-Set Bus3.

- State settings
OFF

CIRUCEAEE - Set the bit and bus display order.

PENOTITTE Set the deskew value.

CRlY) . | oGIc(A|B)

Jesken LOGIC(E)EN LOGIC(B)

Note
» If you press the A|B key when it is not illuminated, the key illuminates, and the LOGIC(A|B) display turns
on.

» If you press the A|B key when it is illuminated, the key turns off, and the LOGIC(A|B) display turns off.
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1.3 Setting the Vertical Axis for 16-bit LOGIC(A|B) (Option)

Bit Settings (Bit Setup)

Press the Bus soft key to display the following menu.

The following procedural examples use the configuration screen for when the logic probes connected
to the LOGIC(A) and LOGIC(B) ports are not 701989 and that for when the logic probes are 701989.
If different logic probes are connected to the LOGIC(A) and LOGIC(B) ports, the configuration screen
will display a combination of each probe’s settings.

When the Logic Probes Connected to A and B Are Not 701989

Bit Setup

Turn the display on or off Name Threshold  Level
for BO to B7 collectively. B7 I N

B6

B5

B4

B3

B2

B1

B0

Turn the display on or off

CMOS(BY. 2.5¢
for each bit. )

A 4] 4] « €] 4] 4 4

Turn the display on or off

for A0 to A7 collectively. AT

A6
A5
A

CMOS(5Y, 2.6
e (6Y)

Turn the display on or off

\d
v
v
v
v
v
v
v

for each bit. A2
Al
A0
Set the threshold level.
Set the label for each bit. If you change the automatically specified value,
the preset setting changes to “Userdef.”
Set the threshold level preset (CMOS(5 V), CMOS(3.3 V),
CMOS(2.5 V), CMOS(1.8 V), ECL, Userdef).
Selecting a preset automatically sets the threshold level.
Note
For logic probes other than the 701989, the threshold type is All and the ThresholdType setting does not
appear.
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1.3 Setting the Vertical Axis for 16-bit LOGIC(A|B) (Option)

When the Logic Probes Connected to A and B Are 701989
* When the Threshold Type is All

Bit Setup

Threshold Type| Il Each 5

Set the threshold type of

Turn the display on or —g All Threshold Level  Noise Rejection B0 to B7 to All.

off for B0 to B7 K K
collectively.

Turn the display on

CMOS(5Y. 2.50¢
or off for each bit. o0

A A A 4 4 4] 4] 4

Set the threshold type of

Turn the display on or —guEll Threshold Type | Alll  Each
I A0 to A7 to All.

off for A0 to A7
collectively.

Turn the display on CMOS(V) LIy

or off for each bit.

A A A 4 4 4] 4] 4

Set the noise rejection (A4, 2AZ).

Set the label for each bit. Set the threshold level.
If you change the automatically specified value,
the preset setting changes to “Userdef.”

Set the threshold level preset (CMOS(5 V), CMOS(3.3 V),
CMOS(2.5 V), CMOS(1.8 V), ECL, Userdef).
Selecting a preset automatically sets the threshold level.

* When the Threshold Type is Each

Bit Setup

Threshold Type| Al [Each Set the threshold type of

B0 to B7 to Each.

Turn the display onor —authll Threshold Level Noise Rejection
off for BO to B7 K ¥ CMOS(eY) |™ 2.50v
collectively. ¥ T CMOS(5Y) [T 2.50v
I T CMOS(5Y) |[T 2.50V
Turn the display on ¥ T CMOS(BY) | T 2.50v
or off for each bit. ¥ ¥ CMOS(eY) |™ 2.50v
¥ T CMOS(5Y) |[T 2.50v
I T CMOS(5Y) |[T 2.50V
I T CMOS(5Y) |[T 2.50V
Turn the display on or —pg<lill Threshold Type| All_Fach Set the threshold type of A0
off for A0 to A7 " CMOS(5Y) |7 2.50v to A7 to Each.

¥ CMOS(5Y) |7 2.50v
¥ CMOS(5Y) |7 2.50v
¥ CMOS(5Y) |7 2.50v
¥ CMOS(5Y) |7 2.50v
¥ CMOS(5Y) |7 2.50v
-
-

collectively.

Turn the display on
or off for each bit.

 CMOS(BY) 2 .50V
 CMOS(BY) 2 .50V

A A A 4 4 4] 4] 4

Set the label for each bit. Set the threshold level.
» Set the threshold level for each bit.
« If you change the automatically specified value,
the preset setting changes to “Userdef.”

Set the noise rejection (A, 22 ).

Set the threshold level preset (CMOS(5 V), CMOS(3.3 V),
CMOS(2.5 V), CMOS(1.8 V), ECL, Userdef).

» Set the threshold level for each bit.

» Selecting a preset automatically sets the threshold level.
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1.3 Setting the Vertical Axis for 16-bit LOGIC(A|B) (Option)

Bus2 and Bus3 Settings (Bus2, Bus3)

Press the Bus2 or Bus3 soft key to display the following menu.

Bus? Setup
Display

Bus3 Setup

Display
- Turns the bus display on and off
OFF [N

L

Assignment LEER I - Set bus bit assignments.

= Name Name

E-Set the label.
Biis?2 Bus3
Format Format

E-Set the format (Hex, Bin).

Hex Bin HEex Bin

Bus Bit Assignments
Press the Assignment soft key to display the following screen.

* Bus2 Example Assignment
edit menu
:|~Move the cursor.

Order reversal
Reverses the MSB to LSB
order of the bits

Delete
j Deletes the bit to the right of
the cursor

Backspace
Deletes the bit to the left of
the cursor

Cursor

Assignment(Bus2)

Assignment

location Reverse

Delete

Assigned bit
1. Use the jog shuttle to select the bit to assign
to the right of the assignment location cursor.

2. Press SET to assign the bit.

m~ Clears everything

PEETIE — Restores the default
settings

State Settings (State)

Press the State soft key to display the following menu.

—> Set the state assignment.
a-Turns the state display on and off fissignment

R ey — Turns on and off all bits,
K Bus? Bus2, and Bus3
I Bus3 collectively
__ . I B7
Polarity Set the clock source polarity i B6

At it REERTEINL RS
K B4
K B3
K B2
K B1
K BO
B A7
K 46
K 45
B A4
B A3

W a2
U B Set the clock source bit oAl

e (A0 to A7, BO to BY). s

Turns on and off the

display of each bit, Bus2,
5 and Bus3
Assignment

Push¥##:=A0
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1.3 Setting the Vertical Axis for 16-bit LOGIC(A|B) (Option)

Setting the Display Order of Bits and the Bus (Bit Order)

Press the Bit Order soft key to display the following screen.

Bit Ordler

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

Display order reversal
LETEE - Reverses the display order of Bus2, Bus3, B7 to B0, and
A7 to AO

LIETISEE - Restores the default settings

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.

2. Press SET. 4+ Selected bit or bus
The selected bit or bus is confirmed
as the bit or bus that will be moved,
and a cursor is displayed below the
cell of the selected bit or bus.

Cursor

3. Turn the jog shuttle or move the
SET key up and down to move the
cursor to the place where you want
to move the bit or bus.

+ Selected bit or bus

— Cursor
4. Press SET.
The selected bit or bus is moved to
the cursor position.
4 Selected
bit or bus

The change affects the bit and bus display order along the
vertical axis of the screen.
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1.3 Setting the Vertical Axis for 16-bit LOGIC(A|B) (Option)

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

for LOGIC(A) and LOGIC(B).

Setting the Display Size (SCALE)
1. Press A|B. The SCALE knob now controls the LOGIC(A|B) channel scale.

The A|B key illuminates brightly.
The LED between the SCALE and § POSITION knobs illuminates in the color assigned to the
LOGIC(A|B) channel (the color around the A|B key).

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

Setting the Vertical Position ($ POSITION knob)

1. Press A|B. The 4 POSITION knob now controls the LOGIC(A|B) setting.

* The A|B key illuminates brightly.
+ The LED between the SCALE and 4 POSITION knobs illuminates in the color assigned to the
LOGIC(A|B) channel (the color around the A|B key).

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

VERTICAL N
¥ POSITION knob
‘\\7//}/ /i :
[ Illuminates in the color assigned to the LOGIC(A|B) channel
° Q-
CH UTIL SCALE knob

J
6
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1.4  All ON/AIl OFF

You can simultaneously show or hide all the input channel waveforms.
» “Channel Utility (CH UTIL)” in the Features Guide

Channel Utility (CH UTIL)

Press CH UTIL to display the following menu.
CHIUTIL
Display
LN All ON
Simultaneously shows all the input channels

GURULSE - All OFF
Simultaneously hides all the input channels

4 Copy CH
Source

CHil

Y v >
“Destination

Norie:

Copy

Note
Analog signal input channel CH8 and logic signal input port LOGIC(L) cannot measure signals simultaneously.
The signal that corresponds to the last key that you pressed, either CH8 or L, can be measured. Therefore, “All
ON” will be applied to the channel or port that corresponds to the last key that you pressed. If a logic probe is
not connected, the “All ON” feature will not be applied to the LOGIC(L) or LOGIC(A|B) ports.

IM DLM4038-02EN



1.5

Copying Channel Information (Analog Signals)

You can copy the setup information of an analog signal input channel to other analog signal input

channels.

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

Copying Channel Information (Copy CH)

Press CH UTIL to display the following menu.

CH U
Display

All ON

All OFF

4 Copy CH
LI Set the channel to copy
CHl from (CH1 to CH8).

Ey ¥ .
“Destination

Norie:

(WO -F xecute the copy operation.—»

e-Set the copy destination. —

Destination

& All
]

Kl CH?
Kl CH3

K CHA
K CHo
i CHe
il CHY
Kl CH8

Copy CH

Undo

Select or deselect the analog
signal channels to copy to.

* Select or deselect collectively.

* Select or deselect individually.

The source channel is dimmed and cannot
be individually selected or deselected.

If all the channels are selected collectively,
a check mark also appears next to the copy
source channel, but copying will not be
executed.

=-Undo the copy operation.
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1.6 Configuring the Horizontal Axis (Time axis)

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 along the time axis.

» “Horizontal Axis (Time Axis)” in the Features Guide

HORIZONTAL

See section 2.2.

@— TIME/DIV knob
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Chapter 2

Triggering

2.1

Setting the Trigger Mode and Trigger Hold-off
Time

This section explains the following settings (which are used when updating the displayed waveform).
» Trigger mode

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

Press MODE to display the following menu.

When the Trigger Mode
Is Set to N Single

Auto Level

N Single

—Set the trigger mode.

Normal

N Count
2

N Count

N Single

2

Hold Off

Hold| Off
20ns

Push##:20.000ns

Push ¥ :20.000ns

8 Set the hold-off time. ® Hold Off

Hold 0ff N Count

e—Set the number of
2l waveforms to acquire.

2ihs

Setting the Trigger Mode (Mode)

Auto: If the trigger conditions are met within approximately 100 ms, the DLM4000 updates
the displayed waveforms on each trigger occurrence. If not, the DLM4000 automatically
updates the displayed waveforms. If the time axis is set to a value that would cause the
display to switch to roll mode, the roll mode display will be enabled.”

* For information about the time axis setting and the roll mode display, see chapter 3 of the Features
Guide, IM DLM4038-01EN.

Auto Level: If a trigger occurs before a timeout, the DLM4000 updates the waveform in the same
way that it does in Auto mode. If a trigger does not occur before a timeout, the DLM4000
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 DLM4000 only updates the waveform display when the trigger conditions are met.

N Single: The DLM4000 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.

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 DLM4000 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.

Setting the Hold-off Time (Hold Off)
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 (which are used when updating the displayed waveform).
» Trigger position » Delay cancelling
» Trigger delay
» “Trigger Position (¢POSITION» knob),”
“Trigger Delay (DELAY),” and
“Delay Cancel (Delay Cancel)”
in the Features Guide

Setting the Trigger Position (¢POSITION» knob)

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

The specified trigger position is shown at the top of the display during operation. The display disappears
approximately 3 seconds after the last operation.

Normal
12.5MS/s

Main

: 50 %

*

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

Setting the Trigger Delay (DELAY)

1. Press DELAY.
The DELAY key illuminates.

2. Turn the 4«POSITIONp knob to set the trigger delay.

The specified trigger delay is shown at the top of the display during operation. The display disappears
approximately 3 seconds after the last operation.

Normal
12.6M5/s

Main =

-20.0000us

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

3. Press the DELAY key again.
The DELAY key turns off, and you can set the trigger position.

Turning Delay Cancelling On or Off (Delay Cancel)

Press UTILITY and then press the Preference soft key to display the following menu.

Preference

Trigger Out

Pos  |NEE
Offset Cancel

OFfE ON

Delay Cancel

a-Turns delay cancelling on and off
OFF [N

4
Font Size

Legacy Mode

OFfE ON

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

ON: Measures time with the trigger position set to 0 s (does not apply the delay to time
measurement)

OFF: Measures time with the trigger point set to 0 s (applies the delay to time measurement)
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2.3 Triggering on an Edge Trigger

This section explains the following settings (which are used when triggering on trigger source edges).
» Trigger source
Source bit, trigger level, trigger slope, trigger coupling, HF rejection,
noise rejection
»  Window comparator
* Probe attenuation
* Input range
» “Edge Trigger (EDGE),”
“Trigger Source (Source),”
“Trigger Slope (Slope/Polarity),”
“Trigger Coupling (Coupling),”
“HF Rejection (HF Rejection),”
“Noise Rejection (Noise Rejection),”
“Window Comparator (Window),” and
“Trigger Level (Level)”
in the Features Guide

EDGE Menu

Press EDGE to open one of the menus shown below. The menu that opens varies depending on the
specified trigger source.

When the Trigger Source Is a Channel from CH1 to CHS8

When the Window Comparator Is Off When the Window Comparator Is On
EDGE

Source

EDGE

Source

s e Set the trigger source (CH1 to CH8).

Slope

CHI

Polarity
il - Set the trigger slope to in or out

5 Set the trigger slope ( £, 1.).
s g9 pe ( )

Coupling Coupling

- Set the trigger coupling (AC, DC).

A D AG D

HF Rejection HF Rejection

a- Set the HF rejection
ol (OFF, 20 MHz, 15 kHz). Ll
Noise Rejection Noise Rejection

e Set the noise rejection ( A%, ).

Winclow

& Set the window comparator (OFF). s Set the window comparator (ON).

OFfE ON

Push #g#: 0. 00Y
CH1 Level

@ a- Set the trigger level.
0.0Iv

Y - Set the window center point.
0.00v

LU - Set the window width.
1.00v
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2.3 Triggering on an Edge Trigger

When the Trigger Source Is LOGIC

g Set the trigger source (LOGIC).

a-Set the trigger slope (£, ).

Push®: Toggle .
@ Source gBgitL —Set the source bit (L0 to L7, A0 to A7, BO to B7).

- Set the source bit trigger level.

* A0 to A7 and B0 to B7 are available on models with the /L16 options.

When the Trigger Source Is EXT (External Trigger Signal)

EDGE

Source

e m Set the trigger source (EXT).
Slope

oy - Set the trigger slope ( £, 1.).

Probe

a-Set the probe attenuation (1:1, 10:1).

Push##:0.000y

Ext Level
B Sct the trigger level.

When the Trigger Source Is LINE (the DLM4000 Power Source)

EDGE

Source

i - Set the trigger source (LINE).
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Triggering on the OR of Multiple Edge Triggers

This section explains the following settings (which are used when triggering on the logical OR of
multiple edge triggers).
» Trigger source
Trigger level, trigger scope, trigger coupling, HF rejection, noise rejection
*  Window comparator
» “Edge OR Trigger [ENHANCED]” in the Features Guide

ENHANCED Edge OR Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select Edge OR to
display the following menu.

ENHANGED

4  Type
- Set the trigger type to Edge OR.
EdEEn0R

L
CLEURE ——> Set the trigger source pattern.
Pattern

Fe Select £, 1, or ft when the window comparator
is off.

« Select s or ZZ when the window comparator is
on.

* Channels with check marks become trigger
sources.

Selecting the All check box selects the check
- boxes of all channels at once, and all channels
become trigger sources. Clearing the check box of
& any channel clears the All check box.
Eﬁxﬁ,‘,{]& S-Set the trigger level, trigger coupling, HF rejection,
noise rejection, and the window comparator.

52
t
t
t
t
t

L SSIC R O

I..J

Setting the Level and Coupling for Trigger Coupling, HF Rejection,
Noise Rejection, and the Window Comparator (Level/Coupling)
Press the Level/Coupling soft key to display the following menu.

Example: When a logic probe other than the 701989 is connected to the LOGIC(L) port on a model
without the /L16 option

Set the trigger level.

Set the trigger coupling (AC, DC).
Set the HF rejection (OFF, 20 MHz, 15 kHz).
Set the noise rejection (A4, A7 ).

Set the window comparator.

LLevel /Copling

Level Coupling  HF Rejection Noise Rejection  Window
CH1 AC DEI| [© OFF OFF
CH2|™ 0.00Y | [AC DE OFF OFF Set the threshold level preset (CMOS(5 V),
CH3[™ 0.00v | [AC DE OFF OFF CMOS(3.3 V), CMOS(2.5 V), CMOS(1.8 V), ECL,
CHA ™ 0.00¥ AC DB OFF OFF Userdef).

CH5[™ 0.00v | [AC DB OFF OFF Selecting a preset automatically sets the
CHe[™ 0.00v | [AC DB OFF OFF threshold level.

CHY7 [* 0.00v AC DB OFF OFF
CH8[™ 0.00v AC DB OFF OFF

Set the threshold level.
WSy el If you change the automatically specified value,
LT-0[7 CMOS(5Y) 2.5 the preset setting changes to “Userdef.”
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2.4 Triggering on the OR of Multiple Edge Triggers

Example: When the 701989 logic probes are connected to the logic signal input ports on a model with
the /L16 option

Set the trigger level.

Set the trigger coupling (AC, DC).
Set the HF rejection (OFF, 20 MHz, 15 kHz).
Set the noise rejection (A%, 27 ).

Set the window comparator.

Level/Goupling

Level Coupling  HF Rejection MNoise Rejection  Window
CHI™ 0.00v | [AC DBI| ~ OFF 23 ¥ OFF
CH2™ 0.00vV | [AC DG OFF OFF
CH3™ 0.00vV | [AC DG OFF OFF
CH4™ 0.00V | [AC DG OFF OFF
CH5 ™ 0.00V | [AC DG OFF OFF .
cHs ™ 0.00v | [AC DD OFF . OFF IL16 option
CHT ™ 0.00V | [AC DG OFF OFF
CH3 ™ 0.00V | [AC DG OFF OFF

Threshold Type | Bl Each Threshold Type | Blll Each Threshold Type| All [Eachs Set threshold type* (All,
Threshold Level Threshold Level Threshold Level < Each)_

L7-0 ~ CMOS(5Y) |7 2.50v A7-0 7 CMOS(5Y) |7 2.50v BT [ CMOS(BY) |~ 2.50V
B6 ™ CMOS(5Y) 2 50V If the threshold type is set to

B5 [¥ CMOS(5Y) 2 50V Each, for each bit, select a
B4 ™ CMOS(5Y) 2 50V — threshold level preset, or set
B3 [ CMOS(5Y) 2 50V the value directly.

B2 [ CMOS(5Y) 2.50V
B1 [ CMOS(5Y) 2.50V
B0 [ CMOS(5Y) 2.50V

Noise Rejection | b8 & LGl e — Set the noise rejection

(A DL

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

Set the threshold level preset (CMOS(5 V), CMOS(3.3 V),
CMOS(2.5 V), CMOS(1.8 V), ECL, Userdef).
Selecting a preset automatically sets the threshold level.

* The threshold type setup menu for a logic signal and the noise rejection setup menu appear only when a
701989 logic probe is connected to the corresponding logic signal input port.

Configuring the Window Comparator (Window)

Window

Hindow |OFFS ON Turn the window comparator on or off.
(P IR - Set the window center point.
TN TR Set the window width.
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2.5 Triggering on Edge Conditions

This section explains the following settings (which are used when triggering on edge conditions).
» Trigger source » Logic combination
Level used to detect whether qualifications are met  + Trigger condition
* Qualification
» “Edge Qualified Trigger [ENHANCED]” in the Features Guide

ENHANCED Edge Qualified Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select Edge
Qualified to display the following menu.

ENHANGED

ML Set the trigger type to Edge Qualified.
EdEengnaElied
4 Source

s Set the trigger source.
CHINE 99

Rt Set the qualifications.

Logic
o~ Set the logic combination (AND, OR).
BRI OR

Condition
& Set the trigger condition (True, False).
IiE Falke

9 Set the trigger level, trigger coupling, HF rejection,
Level/ . R . .
Coupling noise rejection, and the window comparator.

» section 2.4

Setting the Trigger Source (Source)
Press the Source soft key to display one of the menus shown below. The menu that is displayed
varies depending on the specified trigger source.

When the Trigger Source Is When the Trigger Source When the Trigger Source Is
a Channel from CH1 to CH8 Is LOGIC EXT (External trigger signal)

Source Source Source

Source l Set the trigger source Source Source

i Set the trigger source i Set the trigger source

oH (CH1 to CHS8). EIG (LOGIC). EXI (EXT).
Slope 7 Slope - Slope
il Set the trigger slope. i
F 1 F 1 » section 2.3 F t Set the trigger
- ; slope and probe
G Set the trigger slope, L attenuation.
5 DB trigger coupling, = 10 > section 2.3
HFE Rejection HF rejeCtion!
— noise rejection,
OFEE and the window
Noise Rejection comparator.
» section 2.3
Window
OFF  ON Set the source bit
- (LO to L7, A0 to A7,
Push¥##:0.00Y Push € Toggle BO tO B7)* Push¥##:-0.000Y
Set the level used to [T EBIT: Set the level used to

CHI Level i
. SL ot whether ] Set the level used to P8 S (otoct whether

B0 qualifications are met. Le""é' — detect whether U qualifications are met.
- qualifications are met.

* A0 to A7 and B0 to B7 are available on models with the /L16 options.
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2.5 Triggering on Edge Conditions

Setting the Qualifications (Qualification)
Press the Qualification soft key to open a menu. The menu that appears varies depending on the
specified trigger source.

When the Trigger Source Is a Channel from CH1 to CH8 or LOGIC
Example: When the Trigger Source Is CH1

Set the trigger slope for the trigger source signal.

e  Select £,%, or X when the window comparator is off.
1

-

+ Select>x, 72, or X when the window comparator is on.

-
-

S
S

= || == == ===
-

i
Lo Wt o Pt | Pt o Bt

(=]
=
=
-
-

— Set qualifications for signals other than the trigger source.
e Select H, L, or X when the window comparator is off.
* Select IN, OUT, or X when the window comparator is on.

-
-

-
-

-
-

-
-

-
-

-
-

-

= || == == ===
-

Lo Wt o Pt | Pt o Bt
= || == == ===
Lo Wt o Pt | Pt o Bt

-
-

/L16 option

When the Trigger Source Is EXT (External trigger signal)

The same menu appears as that shown above for when the trigger source is a channel from CH1
to CH8 or LOGIC. Because the trigger source is an external signal (EXT), you can specify all of the
signal states for CH1 to CH8 and LOGIC as qualifications.
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2.6

Triggering on State Conditions

This section explains the following settings (which are used when triggering on state conditions).
- State condition
Clock source and the Level used to detect the pattern
» Logic combination
» Trigger condition
» “State Trigger [ENHANCED]” in the Features Guide

ENHANCED State Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select State to
display the following menu.

ENHANGED

4 Type

- Set the trigger type to State.
State

HCICEIE - Configure the state conditions.

Logic
a-Set the logic combination (AND, OR).
BRI OR

Condition
a- Set the trigger condition (Enter, Exit).
Efitéfl  Exit

i Set the trigger level, trigger coupling, HF rejection,
OB noise rejection, and the window comparator.
» section 2.4

Setting the State Conditions (State)
Press the State soft key to display one of the menus shown below. The menu that is displayed varies
depending on the specified clock source.

When the Clock Source Is a When the Clock Source When the Clock Source
Channel from CH1 to CH8 Is LOGIC Is Not Specified
State

il Set the clock source LB Set the clock source

3] (CH1 to CHS8). (X001 (LOGIC).

]

i Set the clock source
(X).

= Set the clock

Pattern Pattern Pattern

B source pattern.

Push Q= Toggle
i 3::;::&2@::::2:3 CYOT B Set the source bit (L0 to L7, A0 to A7, BO to B7).*

Lo
PR pattern of each & Set the level used to detect the slope

signal. 284 and pattern of each signal.

* A0 to A7 and BO to B7 are available on models with the /L16 options.
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2.6 Triggering on State Conditions

Setting the Clock Source Pattern
Press the Pattern soft key to display a menu. The menu that is displayed varies depending on the
specified clock source.

¢ When the Clock Source Is a Channel from CH1 to CH8 or LOGIC
Example: When the Clock Source Is CH1

Set the slope for the clock source signal.
_* Select £ or T when the window comparator is off.
« Select >s or 72 when the window comparator is on.

Pattern

I..J
=

=
=

=
=

=
=

=
=

=
=

=

= =] = =] = =] = || =
=

U { ALt | W ALt | W ALt | W | ALl

i

=

—Set the patterns for signals other than the clock
source.
¢ Select H, L, or X when the window comparator
is off.
¢ Select IN, OUT, or X when the window
comparator is on.

=
=

=== =R 2R ==
=== =R 2R ==

=
=

= =] = =] = =] = || =
U { ALt | W ALt | W ALt | W | ALl
= =] = =] = =] = || =
U { ALt | W ALt | W ALt | W | ALl

=
=

IL16 option

* When the Clock Source Is Not Specified
The same menu appears as that shown above for when the clock source is a channel from CH1
to CH8 or LOGIC. Because no clock source is specified, you can specify all of the signal states
for CH1 to CH8 and LOGIC as state conditions.
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2.7 Triggering on Pulse Width

This section explains the following settings (which are used when triggering on pulse width).
» Trigger source

Polarity
« Time width mode

Reference time
» “Pulse Width Trigger [ENHANCED]” in the Features Guide

ENHANCED Pulse Width Menu

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

ENHANGED

4  Type
w Set the trigger type to Pulse Width.
Pulsemidith

4 Source . .
= Set the trigger source. Set the time width mode.
CHIERE

Mode

o More than

v

i
i HBrENtE

5 Less than

a- Between

OutOfRange_K OutOfRa nge

- TimeOut

Push##:4.000ns

Timed
B 5 Set the reference time.
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2.7 Triggering on Pulse Width

Setting the Trigger Source (Source)
Press the Source soft key to display one of the menus shown below. The menu that is displayed
varies depending on the specified trigger source.

When the Trigger Source Is When the Trigger When the Trigger Source Is
a Channel from CH1 to CH8 Source Is LOGIC EXT (External trigger signal)

Source Source Source

L Set the trigger source LA Set the trigger L Set the trigger source
] (CH1 to CH8). e source (LOGIC). EX] (EXT).

LCLIVANE - Set the polarity. CLILANE Set the polarity LA Set the polarity
ST - Select [1 or I TR (1.10). TR (L, 1)

7 when the window
comparator is off.
Ll - SelectIN or OUT
HF Rejection when the window
comparator is on.

Coupling Probe

i Set the probe
(MRS M attenuation (1:1, 10:1).

OFF

LS |- Set the trigger
coupling, HF rejection,
noise rejection, and the
window comparator.
UEEICUE | > section 2.3

Winclow

Set the source bit
Push € Toggle (Lo tO L7l Ao tO A7! Push¥##:-0.000Y

@ Source Bit = BO to B7).* Ext Level

=- Set the source bit ® 0.300v
trigger level.

Push #g#: 0. 00Y

CH1 Level

@ w- Set the trigger level. 5 Set the trigger level.

* A0 to A7 and B0 to B7 are available on models with the /L16 options.

Setting the Time Width Mode (Mode)
Set what kind of relationship must be established between the trigger source’s pulse width and the
specified reference times (Time1 and Time2) for the DLM4000 to trigger.

More than:  The pulse width must be longer than reference time Time1.

Less than:  The pulse width must be shorter than reference time Time1.
Between: The pulse width must be longer than Time1 but shorter than Time2.
OutOfRange: The pulse width must be shorter than Time1 or longer than Time2.
TimeOut: The pulse width must be longer than reference time Time1.
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2.7 Triggering on Pulse Width

Setting the Reference Times (Time1 and Time2)

When the Time Width Mode Is More
than, Less than, or TimeOut
ENHANCED
4  Type
Pulsemidith
4  Source

CHiE

Mode

i
i HBrENtE

Push##:4.000ns

Time1 . )
@ g Set reference time Time1.

When the Time Width Mode is
Between or OutOfRange
ENHANGED
4 Type

i) [ i
4 Source
G
Mode

BETEEr

Push € : Toggle

- Set reference time Time1.

w-Set reference time Time2.
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2.8 Triggering on State Width

This section explains the following settings (which are used when triggering on state conditions).

« State condition

Clock source and the level used to detect the the pattern

» Logic combination

» Trigger condition

* Time width mode
Reference time

» “State Width Trigger [ENHANCED]” in the Features Guide

ENHANCED State Width Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select State Width

to display the following menu.

- Set the trigger type to State Width.
Statellidih 99 yp

4
SEICHE - Configure the state conditions.

Logic
- Set the logic combination (AND, OR).
BHDI  OR

Condition
&~ Set the trigger condition (True, False).

el False

Mode

Set the time width mode.

LOERER - More than

SRR | ess than

v

Ll - Between

L

Level/

Coupling noise rejection, and the window comparator.

» section 2.4

Push¥g#:4.000ns

Timed :
o Set the reference time.

Set the trigger level, trigger coupling, HF rejection,

SLIELE - OutOfRange

L= - TimeOut

214
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2.8 Triggering on State Width

Setting the State Conditions (State)
Press the State soft key to display one of the menus shown below. The menu that is displayed varies
depending on the specified clock source.

When the Clock Source Is a When the Clock Source When the Clock Source
Channel from CH1 to CH8 Is LOGIC Is Not Specified
State

fl Set the clock source LU Set the clock source

o (CH1 to CHS). Tl (LOGIC).

By ]
Pattern _Set the clock Pattern
source pattern.

jl Set the clock source
(X).

Pattern

Push@:Togzle

Set the level used to [TRIENITEE- Set the source bit (LO to L7, A0 to A7, B0 to B7).*

* A0 to A7 and B0 to B7 are available on models with the /L16 options.

Setting the Clock Source Pattern
Press the Pattern soft key to display a menu. The menu that is displayed varies depending on the
specified clock source.

¢ When the Clock Source Is a Channel from CH1 to CH8 or LOGIC
Example: When the Clock Source Is CH1

Set the slope for the clock source signal.
_ * Select £ or ¥ when the window comparator is off.
 Select > or 72 when the window comparator is on.

Pattern

I..J
=

=
=

=
=

=
=

=
=

=
=

=

= =] = =] = =] = || =
=

U { ALt | W ALt | W ALt | W | ALl

=
=

—Set the patterns for signals other than the clock source.
¢ Select H, L, or X when the window comparator is off.

¢ Select IN, OUT, or X when the window comparator is
on.

=
=

=== =R 2R ==
=== =R 2R ==

=
=

= =] = =] = =] = || =
U { ALt | W ALt | W ALt | W | ALl
= =] = =] = =] = || =
U { ALt | W ALt | W ALt | W | ALl

=
=

/L16 option

e When the Clock Source Is Not Specified
The same menu appears as that shown above for when the clock source is a channel from CH1
to CH8 or LOGIC. Because no clock source is specified, you can specify all of the signal states
for CH1 to CH8 and LOGIC as state conditions.
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2.8 Triggering on State Width

Setting the Time Width Mode (Mode)
Set what kind of relationship between the length of time the state condition is met or not met and the
specified reference times (Time1 and Time2) will cause the DLM4000 to trigger.

More than:  Triggers when the period during which the state condition is met or not met is longer than
reference time Time1 and the condition changes

Less than:  Triggers when the period during which the state condition is met or not met is shorter than
reference time Time1 and the condition changes

Between: Triggers when the period during which the state condition is met or not met is longer than
Time1 but shorter than Time2 and the condition changes

OutOfRange: Triggers when the period during which the state condition is met or not met is shorter than
Time1 or longer than Time2 and the condition changes

TimeOut: Triggers when the period during which the state condition is met or not met is longer than

reference time Time1

Setting the Reference Times (Time1 and Time2)

When the Time Width Mode Is More than,
Less than, or TimeOut

StatelWidih

4
State

Logic

ARD OR

Condition

el False

Coupling

Push¥g#:4.000ns

Timed

@ g Set reference time Time1.

When the Time Width Mode is Between
or OutOfRange

StatelWidih

4
State

Logic

ARD OR

Condition

el False
Mode

A
“a Betueen

By
Level/
Coupling

LRS- Set reference time Time1.

LI - Set reference time Time2.
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2.9 Triggering on FlexRay Bus Signals (Option)

This section explains the following settings (which are used when triggering on FlexRay bus signals).

» Trigger source
Bit rate, source channel (A or B), and the level used to detect the source state

» Trigger types and conditions
» “FlexRay Bus Trigger [ENHANCED, option]” in the Features Guide

Auto Setup
The DLM4000 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

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

m- Set the trigger type to FlexRay.
FlexRay

4  Source .
=~ Set the trigger source. Set the trigger type.
CHINGMBRE

Mode
BCUEIEIRE Frame Start mode

v

FriamerStarnt:

- Error mode
(B ID/Data mode

2 ID OR mode

CHI Level
i - Set the level used to

M0 detect source states.

Setting the Trigger Source (Source)

Press the Source soft key to display the following menu.

Source

Source
i m-Set the trigger source (CH1 to CHS).

Bit Rate
- Set the bit rate (2.5 Mbps, 5 Mbps, 10 Mbps).
BHIBHE
Channel

E-Set the bus channel to use (A, B).

i B
Coupling
A DB
HF Rejection Set the trigger coupling, HF rejection, and
OFE [~ noise rejection.
» section 2.3

Noise Rejection
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2.9 Triggering on FlexRay Bus Signals (Option)

Trigger Type (Mode)

Frame Start Mode (Frame Start)
Press the Mode soft key and then the Frame Start soft key.
The DLM4000 triggers on the start of FlexRay bus signal frames.

Error Mode (Error)
Press the Mode soft key, the Error soft key, and then the Error Type OR soft key to display the

following menu.

Error Type OR
CRC

OFfE ON

BSS
~ Turn error detection on or off for CRC, BSS,

OFF ON
and FES errors.

FES
OFfE ON

ID/Data Mode (ID/Data)
Setting Trigger Conditions (Condition Setup)
Press the Mode soft key, the ID/Data soft key, and then the Condition Setup soft key to display the

following screen.
The DLM4000 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 Gondition Setup:

L aaaasasssmmmmm— Frame Start (always selected)
M e I — Set the indicator.

FIEERaH:

i Indicator
o ,—Set the ID comparison condition.
Condition ™ e — Set data reference values a and b.
T Cycle Count Set the Cycle Count comparison condition.
Condition ™ a <CC < b e Set data reference values a and b.

4 Source
CHARSMbpS
Mode

D7Dt

& Condition
Setup
[ Datat Size Position e — Set the comparison start position.

Condiition ™ Input Format| Bin A Set the data pattern input format.

LSet the comparison condition.

Set the data pattern.
M Data2 M Sat Data?2.

>+ When the Comparison Condition of Data1 Is Data = a; Data # a; a < Data;
Push#2:=0. 00V Data < b; a < Data < b; or Data < a, b < Data

CH1 Level Flexkay ID/Data Condition Setup
L e | rame Start (always selected)
B Indcator B e — S€1 the indicator.
T ,—Set the ID comparison condition.

Congition ™ ) = e Set data reference values a and b.

£ Oy B Set the Cycle Count comparison condition.

Condition ™ 8 4 CC 5 b e — Set data reference values a and b.

4.00V

4 Datat 8 Parsitic e — o6t the comparison start position.
Set the comparison condition.
Set data reference values a and b.

Set the comparison range.
T T IEEee e — Set whether to use a signed or unsigned
data format.

I—‘ISet the byte order.
Set Data2.
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2.9 Triggering on FlexRay Bus Signals (Option)

ID OR Mode (ID OR)

Setting Trigger Conditions (Condition Setup)

Press the Mode soft key, the ID OR soft key, and then the Condition Setup soft key to display the
following screen.

The DLM4000 triggers when the condition of one of the four IDs is met. ltems whose check boxes
are selected are used as trigger conditions.

ey R St the ID comparison condition.
o Beurss D Concition % - Set data reference values a and b.
CHIGMBPS Cycle Count Condition [ £ 0 < M- Set data reference values a and b.

Mode

IDEOR ID Condition ™

Cycle Count Condition ™
= Gondition s .
Setup Select Don’t Care if you do not

want to make the cycle count a
trigger condition for ID2.

ID Condition ™

Cycle Count Condition ™ Don't Care

ID Condition ™ D=a

Cycle Count Condition ™ Don't Care

CHI Level

4.0y
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2.10 Triggering on CAN Bus Signals (Option)

This section explains the following settings (which are used when triggering on CAN bus signals).

» Trigger source
Bit rate, recessive level, sample point, and the level used to detect the source state

» Trigger type

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

Auto Setup
The DLM4000 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

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

w Set the trigger type to CAN.

4  Source .
£~ Set the trigger source. Set the trigger type.
CHINB0REDS

Mode

=~ SOF mode

v

S0f

- Error mode

WLCIEEEE - |D/Data mode

= ID OR mode

CHI Level
i =-Set the level used to

M0 detect source states.
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2.10 Triggering on CAN Bus Signals (Option)

Setting the Trigger Source (Source)

Press the Source soft key to display the following menu.

Source

Source

i - Set the trigger source (CH1 to CHS).

SRS Set the bit rate (33.3 kbps, 83.3 kbps, 125 kbps,
FOORTS 250 kbps, 500 kbps, 1 Mbps, User Define).
Recessive

a-Set the recessive level (H, L).
H L

Coupling

A D

HF Rejection Set the trigger coupling, HF rejection,

OFE — and noise rejection.

» section 2.3
Noise Rejection
Push ¥g#:62.5%
Sample Point i
@ - Set the sample point.

Trigger Type (Mode)

SOF (Start of Frame) Mode
Press the Mode soft key and then the SOF soft key.

The DLM4000 triggers on the start of CAN bus signal frames.

Error Mode (Error)

When the Bit Rate Is Set
to User Define

Bit Rate

-

UEEmDETifE

Recessive

H L
Coupling

A D

HF Rejection

OFF

Noise Rejection

Push € : Toggle
EIRCICENG - Set the bit rate.
1000 . Okbps

Sample g’zoigt the sample point.
52.5%

Press the Mode soft key, the Error soft key, and then the Error Type OR soft key to display the

following menu.

Error Type OR
Error Frame

OFfE ON

| Turn error detection on or off for Error Frame,
Stuff, and CRC errors.

The DLM4000 triggers on error frames (when the error flag is active) or when it detects various errors.
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2.10 Triggering on CAN Bus Signals (Option)

ID/Data Mode (ID/Data)
Setting Trigger Conditions (Condition Setup)
Press the Mode soft key, the ID/Data soft key, and then the Condition Setup soft key to display the
following screen.
The DLM4000 triggers on the AND of the SOF, ID, frame type (Remote Frame or Data Frame),
Data, and ACK conditions. ltems whose check boxes are selected are used as trigger conditions.

—» ¢ When the Comparison Condition Is True or False
CAN ID /' Data Condition| Setup

L el B s s~ Set the frame format.

R e e~ SOF (always selected)

LW I~ Set the ID input format (Bin, Hex).
oot POt Dl P oS8 Set the ID bit pattern.

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

MRemote Frame ]7 Set the trigger source frame.
K Data Frame

|— Set the data length for the data field.
Set the comparison condition.

4 Source

CHARSH0RbPS

Mode
Vs

L 5
Condition
Setup

pLe ™

Condition " Input Format|  Bin

Set the data pattern.
A% bxes e~ Set the ACK slot state.

—» « When the Comparison Condition Is Data = a; Data # a; a < Data;
Data < b; a < Data < b; or Data < a, b < Data
GEN D/ Dt Cometion Seligs
Frame Format BI e — Set the frame format.
L e — OOF (always selected)

mb eS¢t the ID input format (Bin, Hex).
Iyt Fomut| e M Set the ID bit pattern.
X X b ] If you select Extend for the frame format, 29 bits
are displayed here.

i jiset the tl’lgger source frame.
i Datan Frame

= B Set the data Iength for the data field.

Push #g#: 0. 00Y
CH1 Level

4.0V

Set the bit positions of the most significant
bit (MSB) and the least significant bit (LSB)

! ‘| in the data that you will compare.

Set whether to use a signed (Sign) or
unsigned (Unsign) data format.

Set the byte order.
Set the ACK slot state.

CAN ID 7 Datal Gondition Setup

SOF (always selected)

——— e Set the ID input format (Message).
Input Format|  Bin Hex  IMessape

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

(.sbl).
—l— Select a data item from the signal list in the

loaded physical value/symbol definition file
(.sbl).

Set the comparison condition.
Set data reference values a and b.

B Message

v

[ Signal

Condition ™ Data = a

v

a 0
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2.10 Triggering on CAN Bus Signals (Option)

ID OR Mode (ID OR)

Setting Trigger Conditions (Condition Setup)
Press the Mode soft key, the ID OR soft key, and then the Condition Setup soft key to display the
following screen.
The DLM4000 triggers on the AND of the SOF, frame type (Remote Frame or Data Frame), and
ACK conditions and of the condition of one of the four IDs. Items whose check boxes are selected
are used as trigger conditions.

4 Source

CHINGU0RRES

Mode
IDROR:

Ey
* Gondition
Setup

CHI Level

—»>+ When ID Input Format Is Bin or Hex
CAN I OR Condition Sefup

I e e~ Set the frame format.
SOF (always selected)

Input Format|  Bin o e, — O€t the ID input format (Bin, Hex).

ol YT Y Set the ID bit pattern.
% . If you select Extend for the frame format,
b X i 29 bits are displayed here.

W Remole Frame .
Data F ]— Set the trigger source frame.
B Data Frome

[ ACK Mode ACK E eeeeseneeeeeeenssennns- OS¢t the ACK slot state.

&+ When ID Input Format Is Message
GANFID"OR” Condition' Setup

SOF (always selected)

Input Format|  Bin Hex e s e~ Ot the ID input format (Message).

-

i Select IDs from the list of messages
loaded from the physical value/symbol

e definition file (.sbl).

i D3

D4
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2.11 Triggering on CAN FD Bus Signals (Option)

This section explains the following settings (which are used when triggering on CAN FD bus signals).

» Trigger source

Bit rate, data bit rate, recessive level, sample point, and the level used to detect the source state

» Trigger type
Trigger condition

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

Auto Setup

The DLM4000 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

Press ENHANCED and then the Type soft key. From the setup menu that appears, select CAN FD to

display the following menu.

ENHANCED

4  Type .
e 5 Set the trigger type to CAN FD. Set the trigger type.

4 Source .
oz e-m Set the trigger source.

/bU0khps

Mode

=- SOF mode

v

- Error mode
S0F

LWACICEEE - |D/Data mode
- ID OR mode

e~ FDF mode

FD Standard
a Set the CAN FD standard

1801 non-150 (|SO, I'IOI‘I-lSO)

ey ESI mode

Push#2:0.00Y

CHI Level
i o-Set the level used to

U detect source states.
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2.11 Triggering on CAN FD Bus Signals (Option)

Setting the Trigger Source (Source)

Press the Source soft key to display the following menu.

Source

Source

o m-Set the trigger source (CH1 to CHS).

< Bit Rate .
v i Set the bit rate.
62.5%

4 Data BitRate

JUlzvosMee- Set the data bit rate.
62.5%

Recessive

- 3 - Set the recessive level (H, L).

Coupling
A DG

HF Rejection Set the trigger coupling, HF rejection,
OFF — and noise rejection.
» section 2.3
Noise Rejection

Setting the Bit Rate (Bit Rate)

Bit Rate

Bit R
B <. the bit rate (250 kbps, 500 kbps, 1 Mbps, User Define).

250kbps

When the Bit Rate Is Set to User Define

Push¥#2$:62.5% Push@: Togzle

@ gti)toéza;)tﬁ &~ Set the bit rate (20 kbps to 1 Mbps).
.Okbps

ample E;il;; Set the sample point.

Sample Point

- Set the sample point. =)

Setting the Data Bit Rate (Data BitRate)

Datal BitRate

Bit Rat
B St the data bit rate (500 kbps, 1 Mbps, 2 Mbps, 4 Mbps, 5 Mbps, 8 Mbps, User Define).
1Mbps

When the Data Bit Rate Is Set to User Define

Push##:62.5% Push®}: Togzle

Sample Point 000 . Okbps

g Sample [F’_’gil;; Set the sample point.

& Set the sample point. =)

@ _bit Rate E- Set the data bit rate (250 kbps to 10 Mbps).

IM DLM4038-02EN

2-25



2.11 Triggering on CAN FD Bus Signals (Option)

Trigger Type (Mode)

SOF (Start of Frame) Mode
Press the Mode soft key and then the SOF soft key.
The DLM4000 triggers on the start of CAN FD bus signal frames.

Error Mode (Error)
Press the Mode soft key, the Error soft key, and then the Error Type OR soft key to display the
following menu.

When the CAN FD standard* is set to ISO When the CAN FD standard* is set to non-ISO
Error Type OR
Error Frame

Error Type OR
Error Frame
DEE  ON OFFE  ON

Turn error detection on or off for

. OFEl N
- — Error Frame, Stuff, Fixed Stuff, and :
Fixed Stuff CRC errors. Fixed Stuff

OFF ON

OFF ON
CRC

DFfE ON
CRC

Select the check boxes for the

CRC error factors to detect.
CRC Error Factor

OFF ON

DFfE ON

CRC errors are

B Ed Stuff Gount not detected if
e IR hoth check
boxes are
A menu that appears when CRC cleared.

error detection is set to ON.
* For setting the CAN FD standard, see page 2-24.

The DLM4000 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 to display the following menu.

ENHENCED
4 Type

CANTED!

4 Source

CHINNOOMBRS
Z1.00Mbps

Mode

BRI Set the trigger type to ID/Data.

= Condition ) .
Setup - Set the trigger conditions.

Push#2:0.00Y
CH1 Level

0.320v
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2.11 Triggering on CAN FD Bus Signals (Option)

Setting Trigger Conditions (Condition Setup)

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

The DLM4000 triggers on the AND of the SOF, ID, frame type (Remote Frame or Data Frame),
Data, and ACK conditions. Items whose check boxes are selected are used as trigger conditions.

* When the Comparison Condition Is True or False

CANTED'ID"/" Datal Condition: Setup

L e I S R e — S€T the frame format.
SOF (always selected)

Set the ID input format (Bin, Hex).

————————————————— =
Input Format Bin Hex: Message Set the |D blt pattern_
v v T ] If you select Extend for the frame format, 29
bits are displayed here.
R Set the trigger source frame.
RDets Frome ,73& the comparison size.
== — Set the comparison start position.
Set the comparison condition.

Size Position 0

Condition Input Format Bin

Set the data pattern.

I ACK Mode e~ Set the 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 D/ Data Condition Setup
L R e — ST the frame format.
SOF (always selected)

SRR S¢t the 1D input format (Bin, Hex).

Input Format Bin M Set the ID bit pattern.
% ¥ ] If you select Extend for the frame format, 29
bits are displayed here.
_ Set the trigger source frame.
,78& the comparison size.
— -

Set the comparison start position.

Set the comparison condition.

Set data reference values a and b.
e Set the bit positions of the most

Bl Little Sign| g significant bit (MSB) and the least

significant bit (LSB) in the data that

you will compare.

Set whether to use a signed (Sign) or
unsigned (Unsign) data format.

Set the byte order.
Set the ACK slot state.
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2.11 Triggering on CAN FD Bus Signals (Option)

* When ID Input Format Is Message

CANTEDTID"/" Datar Condition” Setup

SOF (always selected)

Set the ID input format (Message).

Input Format Bin Hex Message:

vl e — Stlect an ID from the message list in
i Sienal the loaded physical value/symbol
definition file (.sbl).

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

Set the comparison condition.
Set data reference values a and b.

Condition

v
a

ID OR Mode (ID OR)
Press the Mode soft key and then the ID OR soft key to display the following menu.

ENHANGEL:
4 Type

CANRED

4 Source

CHINT00Mbps
ZAL00Mbps

Mode

— - Set the trigger type to ID OR.

L
Condlition

Setup - Set the trigger conditions. » “ID OR Mode” in
section 2.10

Push##:0.00Y
CH1 Level

0.20v

@
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2.11 Triggering on CAN FD Bus Signals (Option)

FDF Mode (FDF)
Press the Mode soft key and then the FDF soft key to display the following menu.

ENHENCED
4 Type

CANTED!

4 Source

CHINNOOMBRS
Z1.00Mbps

Mode

D

Condition

0
(CAN)

Push#2:0.00Y
CH1 Level

@

0.320v

g Set the trigger type to FDF.

- Set the trigger condition (0(CAN), 1(CAN FD)).

Setting Trigger Conditions (Condition)
Set the FDF bit state as a trigger condition.

0 (CAN):

1 (CAN FD):

When the FDF bit is dominant, the DLM4000 assumes that the frame is a CAN bus
signal frame and triggers.

When the FDF bit is recessive, the DLM4000 assumes that the frame is a CAN FD
bus signal frame and triggers.

ESI Mode (ESI (Error Passive))

Press the Mode soft key and then the ESI (Error Passive) soft key.
The DLM4000 triggers when the ESI bit is recessive (error passive).

IM DLM4038-02EN
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2.12 Triggering on LIN Bus Signals (Option)

This section explains the following settings (which are used when triggering on LIN bus signals).

» Trigger source
Bit rate, sample point, and the level used to detect the source state
» Trigger type

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

Auto Setup
The DLM4000 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

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

w- Set the trigger type to LIN.

4  Source .
£~ Set the trigger source. Set the trigger type.
CHIFI9Z00BRS

Mode

v

B auukils- Break Synch mode

Break Synch
Break Length
&- Error mode
am 11 12 13
ZLLEIE - |D/Data mode
- ID OR mode

CHI Level
i - Set the level used to

M0 detect source states.
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2.12 Triggering on LIN Bus Signals (Option)

Setting the Trigger Source (Source)

Press the Source soft key to display the following menu.

Source

Source

When the Bit Rate Is Set
to User Define

EEEES Set the bit rate (1200 bps, 2400 bps, 4800 bps, Bit Rate
Tl 9600 bps, 19200 bps, User Define).

i - Set the trigger source (CH1 to CHS).

UEEmDETifE

Coupling

Coupling
AG DG AG DG
HF Rejection Set the trigger coupling, HF rejection, and HF Rejection
[~ noise rejection.
OFE . ORE
» section 2.3
Noise Rejection Noise Rejection
Push ¥g#:62.5% Push € Toggle
Sample Point ) ) Blﬁ(g‘:&;) )s Set the bit rate.
@ e Set the sample point. ———

Sample g’zoigt the sample point.
52.5%

Trigger Type (Mode)

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

4 Source
CHINOS200bpS
Mode

BrearEasSHheh

Break Length

e —Set the low-pulse bit length that is used to detect breaks (10, 11, 12, 13).

The DLM4000 triggers when it detects a break field and then a synch field (Break Field + Synch Field).

Error Mode

Press the Mode soft key, the Error soft key, and then the Error Type OR soft key to display the
following menu.

Error Type OR
Parity

O ON Turn error detection on or off for Parity and

Sync Sync errors.
OFE  ON

The DLM4000 triggers when it detects an error.
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2.12 Triggering on LIN Bus Signals (Option)

4

CHIMSZ00bpS

> Condition
Setup

D7Dt

ID/Data Mode
Setting Trigger Conditions (Condition Setup)
Press the Mode soft key, the ID/Data soft key, and then the Condition Setup soft key to display the

following screen.
The DLM4000 triggers on the AND of the Break Synch, ID, and Data 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)

Source

e~ Set the ID input format.

Mode

,—Set the data length.

sze” 8 Set the comparison condition.

Condition ™ { Input Format Bin

Set the data pattern input format.

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

Push¥#:=0.00v LIN I0/Diata Condition Sefup
CH1 Level
. e e — Break Synch (always selected)

4.0V
Input Format " £ e e~ Ot the ID lnput format.

Set data reference values a and b.
Set the bit positions of the most
significant bit (MSB) and the least
significant bit (LSB) in the data that
you will compare.

Endisn  Bigl  Little

Set whether to use a signed (Sign) or
unsigned (Unsign) data format.

Set the byte order.
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2.12 Triggering on LIN Bus Signals (Option)

ID OR Mode

Setting Trigger Conditions (Condition Setup)
Press the Mode soft key, the ID OR soft key, and then the Condition Setup soft key to display the

following screen.
The DLM4000 triggers on the AND of the Break Synch condition and the condition of one of the four
IDs. Items whose check boxes are selected are used as trigger conditions.

LIN"ID- OR Condition Setup

4 Source
L e e e~ Break Synch (always selected)

i

CHINSEO0BRS

Mode

IIHOR Input Format 0 o Set the ID input format.

Ey
* Gondition
Setup

1] Set the ID bit pattern.
D2

D3

D4

CHI Level

4.0y
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2.13 Triggering on SENT Signals (Option)

This section explains the following settings (which are used when triggering on SENT signals).

» Trigger source

Bit rate and the level used to detect the source state

* Format
» Trigger type
Trigger condition

Auto Setup

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

The DLM4000 can automatically set the trigger source level and bit rate from the received SENT signal
and trigger on them. For details, see section 12.6.

ENHANCED_SENT Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select SENT to

display the following menu.

ERHANCED

4 Type
SENT:
Source

- Set the trigger source.
CHi

201 - Set the format.

Mode

w- Set the trigger type to SENT.

Set the trigger type.

Mode

Every:

= e - Every Fast CH mode

Faggc(}” 8 Fast CH S&C mode

A Fast CH Data mode

Every
FastiGH

Push##:0.00Y

CH1 Level
@ B Sct the level used to

U detect source states.

v

Data

Every

RSP Fvery Slow CH mode

Slow CH

D/Data B Slow CH ID/Data mod

S - Error mode
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2.13 Triggering on SENT Signals (Option)

Setting the Trigger Source (Source)
Press the Source soft key to display one of the menus shown below. The menu that is displayed
varies depending on the specified trigger source.

When the Trigger Source Is a Channel from CH1 to CH8

Source

Source

a-Set the trigger source (CH1 to CH8).
]

Coupling
AC DC
HF Rejection Set the trigger coupling, HF rejection, and
- — noise rejection.
» section 2.3

Noise Rejection

Push¥g:0.00y

CH1 Level
M 5ot the level used to detect source states.

When the Trigger Source Is LOGIC(L) or LOGIC(A|B)

Source

Source

&~ Set the trigger source (LOGIC(L) or LOGIC(A|B)).”
Wit a9 ( (L) (AIB))

Push¥@: Toggle

PRETCAE- Set the source bit (L0 to L7, A0 to A7, BO to B7).
Lo

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is
illuminated.
LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.
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2.13 Triggering on SENT Signals (Option)

Setting the Format (Format)

Press the Format soft key to display the following menu.

Format

Version

JEN20T0
Clock Tick
3.00us

Set the version
(APR2016, JAN2010 or FEB2008 and older).

a—Set the clock tick
(using the jog shuttle).

Clock Tolerance

£25.0%
Data Nibbles
[

Pause Pulse
OFF R

CRC Type
Recommended

Customize

Error
Factor

Push##:3.00us
Clock Tick

® 8.00us

Clock Telerance

o— Set the clock tick

v

4250
— tolerance

CELLENE (using the jog shuttle).

Select whether to include pause pulses in fast
- channel messages (ON, OFF)

- Set the CRC type (Recommended, Legacy)

a-Set the clock tick.

v

Set the method of detecting error
types Successive CAL Pulses and
Status and Communication.
Customize Error Factor
Successive Calibration Pulses
® OFF

& Preferred Option

@ Option 2

Status and Communication
K Bit 0
W Bit 1

(only when the version is APR2016 or JAN2010).

(only when the version is APR2016 or JAN2010).

6
Pause Pulse
OFF ()]

CRC Type
Recommended
Customize

Error
Factor

Push¥#2#z225.0%

MM MMEEE - Set the clock tick
@ tolerance.

Datal Nibbles

o- Set the number of data
nibbles of fast channel
messages

(using the jog shulttle).

6
Pause Pulse
OFF ()]

CRC Type
Recommended
Customize

Error
Factor

Push'):ﬁ

IEER ke Set the number of data
nibbles of fast channel
messages.
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2.13 Triggering on SENT Signals (Option)

Trigger Type (Mode)

Every Fast CH Mode
Press the Mode soft key and then the Every Fast CH soft key.

The DLM4000 triggers when it detects a fast channel message.

Fast CH S&C Mode
Setting Trigger Conditions (Condition Setup)
Press the Mode soft key, the Fast CH S&C soft key, and then the Condition Setup soft key to

display the following screen.
The DLM4000 triggers on the status and communication bit pattern.

ENHANCED
4 Type

SENT
4 Source

CHi

<
Format

Mode

[Fasty GH
S50

Fast CHI Status and’ Communication

Input Format|  Bin i — Set the status and communication ID input
format (Bin, Hex).

X
]7$et the bit pattern.

By
* Condition
Setup

Push ##:0. 00y
CH1 Level

0.30v

@

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

ENHANCED — When the Data Type Is User
Type

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

Set the data size (0 to 24)."
Set the nibble byte order
(Big, Little).
When the Version is set to APR2016
User Datal Type Setup

SENT]

Source

o
Format

Mode
Fasti CH
Data
Rl Set the trigger
Setup conditions. W Data? - —

Fast CH
nenr e Set the data M Data3 i Little

' 3 type (Nibble,
iz l},sper)(. M Datad i Little Check the check box when
multiplexing signal.

User|{Data Type Setup
K Multiplexing

Little

[ Datal(FC)

i Data2

]

User Setup

* 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
Pusii:0.00v Data is reduced.
CHI Level ** When Multiplexing is checked, the data size of Data 1 is fixed to

® 010V 4 bits to correspond to FC.
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2.13 Triggering on SENT Signals (Option)

Setting Trigger Conditions (Condition Setup)
Press the Condition Setup soft key. The screen that appears varies depending on the fast channel

data type setting.
The DLM4000 triggers on the AND of fast channel Data conditions. ltems whose check boxes are

selected are used as trigger conditions.

* When the Data Type Is Nibble

Set the comparison condition Set the data pattern input format
(True, False). (Bin, Hex).

Fast CH Data Condition Setup

Condition| Mg False Input Format

* When the Data Type Is User

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

Set the comparison condition (Data = a; Data # a; a < Data;
Data < b; a < Data < b; Data<a, b<Data.
Fast CH Data Condition Setup
Set reference values a

Condition
and b.
Data = a

B Data2 Data = a
|
|

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

The DLM4000 triggers when it detects an “Every Slow CH” message.

ENHANGEL:
4 Type

SENT:

4 Source

CHI

Format

Mode

Every
Slow GH

Slow CH Type
m- Set the slow channel message type (Short, Enhanced).

SULB This is selectable when the format version is APR2016 or JAN2010.

Push##:0.00Y
CH1 Level

0.ov

@
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2.13 Triggering on SENT Signals (Option)

Slow CH ID/Data Mode
Press the Mode soft key and then the Slow CH ID/Data soft key to display the following menu.

ERHANGED
Type

SENT
Source

i

Format

Mode

Slow CH
ID/Data

L.
Sl Set the trigger conditions.

Slow CH Type
- Set the slow channel message type (Short, Enhanced).

This is selectable when the format version is APR2016 or JAN2010.

Enfianced

CH1 Level
0.0y

Setting Trigger Conditions (Condition Setup)
Press the Condition Setup soft key. The screen that appears varies depending on the slow channel
message type setting.
The DLM4000 triggers on the AND of the slow channel ID and Data conditions. ltems whose check
boxes are selected are used as trigger conditions. Set ID and data reference values a and b in Hex
(hexadecimal) or Dec (decimal) according to the input format setting.
* When the Message Type Is Short

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

a < Data < b; or Data < a, b < Data

Slow CH' ID/Data Condition Setup

Input Format|  Hex e e — S€t the ID and data input format.

Condition - Set the ID comparison condition.

a smmmmme— Set ID reference values a and b.

Condition~  Data - a - Set the data comparison condition.

v

a (] e — Set data reference values a and b.

When the Comparison Condition Is True or False

Input Format Hex:

v

Input Format Bin

Setting ID and Data Reference Values a and b

Input format setting Hex Dec
Selectable range for ID OtoF 0to 15
reference values a and b Data 00 to FF 0 to 255
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2.13 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 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
Set the ID and data message formats

(12bit data, 8bit ID).

Configuration bit 12t daita Shit 1D 16hit data, 4bit ID

Input Format Hex

Gondition e~ Set the ID comparison condition.
- Set ID reference values a and b.

Set the data comparison condition.
Set data reference values a and b.

Condiition |~ Input Format

v v
a

Condition|" Input Format Bin

Setting ID and 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

When the ID and Data Message Formats Are Set to “16bit data, 4bit ID”

When the Comparison Condition Is Data = a; Data # a; a < Data; Data < b;
a < Data < b; or Data < a, b <Data
Slow CH' ID/Data Condition Setup
Set the ID and data message formats
(16bit data, 4bit ID).

Configuration bit 12bit data, 8bit I 6Bt datay, Abit I

Input Format Hex

Condition " = e Set the ID comparison condition.

a ey — Set ID reference values a and b.

Gondition |~ e e Set the data comparison condition.

a e Set data reference values a and b.

Input Format Bin

Setting ID and 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
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2.13 Triggering on SENT Signals (Option)

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

ENHANCED
4 Type — Set error detection on or off.
Error Type OR

SENTI

Successive
CAL Pulses

DFfE ON

Nibble Number

4 Source

£ Successive CAL Pulses’
Gl

]
Format

&— Nibble Number
OFF  ON

Nibble

Mode Data Yalue

£~ Nibble Data Value
OFEl ON

Fast CH CRC

Eiron

1 Error Type
OR

t— Fast CH CRC

DFfE ON

Status and
Communication

- Set the slow channel message OFEl  ON
SULECUN type (Short, Enhanced).

This is selectable when the format
version is APR2016 or JAN2010. OFEl  ON

slom G ope £ Status and Communication?

Slow CH CRC
e— Slow CH CRC

CH1 Level

0.00v

1 Not selectable when Successive Calibration Pulses is set to OFF for Customize Error Factor in
“Setting the Format (Format)” (page 2-36).

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 2-36).

The DLM4000 triggers when it detects various types of errors.
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2.14 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, level, data length, and error detection method used to detect source states

» Trigger type
Trigger condition

» “PSI5 Airbag Trigger [ENHANCED, option]” in the Features Guide

Auto Setup
The DLM4000 can automatically set the bit rate, data length, error detection method, level, and

hysteresis of the trigger source from the received PSI5 Airbag signal and trigger on them. For details,

see section 12.7.

ENHANCED_PSI5 Airbag Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select PSI5 Airbag
to display the following menu.

ERHANCED

4 Type
m-Set the trigger type to PSI5 Airbag.
RSI6 AithaE

4 Sync
- Set the sync signal.
|

4 Data

= Set the data frame source.
CHEMIZBRERE

Set the trigger type.

=- Sync mode

v

e Start bit mode

E- Data mode

2-42
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2.14 Triggering on PSI5 Airbag Signals (Option)

Setting the Sync Signal (Sync)

Press the Sync soft key to display the following menu.

Syne

Source
a-Set the sync signal (CH1 to CHS, X).
CH

Therefore, Trigger mode Sync will not be
available.

Coupling

AC DB
Set the trigger coupling, HF rejection,
— and noise rejection.
»section 2.3

HF Rejection

OFE

Noise Rejection

Push ##:-0mY

CHI Level
= s Set the level used to detect the

20 state of the sync signal.

Setting the Data Frame Source (Data)

Press the Data soft key to display the following menu.

5~ Set the data frame source (CH1 to CH8).
312

Bit Rate
5-Set the bit rate (125kbps, 189kbps,

LB User Define).

Data Bits

w- Set the data length (10bit, 16bit).
A0l 16bit

ErrorDetection

a- Set the error detection method (Parity, CRC).
Paritsd CRC

Coupling
AC DG

Set the trigger coupling, HF rejection, and
[~ noise rejection.
»section 2.3

HF Rejection

OFF:

Noise Rejection

Push #:0. 0mV

CH2 Level
& Set the level used to detect data

20 frame source states.

* If you select X, sync signal will not be detected.

When the bit rate is set
to User Define

Bit Rate

Usert Define

Data Bits

0Biti  16bit

ErrorDetection

Paritsd CRC

Coupling
AC DG
HF Rejection

OFF:

Noise Rejection

Push®): Toggle

CINEICHNS - Set the bit rate.
@ 125 .0kbps

LS Set the level used to detect
ZZ data frame source states.
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2.14 Triggering on PSI5 Airbag Signals (Option)

Trigger Type (Mode)

Sync Mode
Press the Mode soft key and then the Sync soft key.
The DLM4000 triggers on the rising edge of sync pulses.

Start Bit Mode
Press the Mode soft key and then the Start Bit soft key.
The DLM4000 triggers on start bits.

Data Mode
Setting Trigger Conditions (Condition Setup)

Press the Mode soft key, the Data soft key, and then the Condition Setup soft key to display the

following screen.

ERHANCEL
4 Type
oo i+ [~ ° When the Comparison Condition Is True

4 Syne Data Condition Setup:

CHI

Input Format Bin
4 Data
When data
length* is 10bit
When data

length* is 16bit

CHENRBRbpS

Data Condition Setup:
Mode

Data Condition|" Data = a Input Format

v

a 000

L
Condlition
Setup

Setting Reference Value a

Data (always selected)
Set the comparison condition.

- Set the data pattern input
format.

Set the data pattern.

Data (always selected)
Set the comparison condition.

- Set the input format of
reference value a.

@@=
Set reference value a.

Data length” 10bit 16bit
Input format Hex Dec Hex Dec
Selectable range 200 to 1FF -512 to 511 8000 to 7TFFF  —-32768 to 32767

*

Set the data length on the data frame source menu on the previous page.
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2.15 Triggering on UART Signals (Option)

This section explains the following settings (which are used when triggering on UART signals).
» Trigger source

Bit rate, sample point, bit order, polarity, and the level used to detect the source state
* Format
» Trigger type

Trigger condition

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

Auto Setup
The DLM4000 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

Press ENHANCED and then the Type soft key. From the setup menu that appears, select UART to
display the following menu.

- Set the trigger type to UART.
a- Set the trigger source.

CHINOS200bpS

Sl i Set the format ) o Set the trigger type.
it i/ (8bit NoParity, 7bit Parity, 8bit Parity).

Mode

v

ETRAERS - Every Data mode
EvEryabatE

&~ Error mode

a- Data mode

Push #g#: 0. 00Y

CHI Level
@ = s Set the level used to

L0 detect source states.
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2.15 Triggering on UART Signals (Option)

Setting the Trigger Source (Source)

Press the Source soft key to display one of the menus shown below. The menu that is displayed

varies depending on the specified trigger source.

When the Trigger Source Is a Channel from CH1 to CH8

JSet the trigger source (CH1 to CH8).

oI
4 Bit Rate
T9R00BPE 115200 bps, User Define).
Bit Order
w— Set the bit order (LSB, MSB).
ISB] MSB
Polarity
B o
Coupling

s— Set the polarity ( T, k).

A D

HF Rejection Set the trigger coupling, HF rejection, and
I~ noise rejection.

s » section 2.3

Noise Rejection

Push ¥g#:62.5%

Sample Point

@ a— Set the sample point.

Set the bit rate (1200 bps, 2400 bps, 4800 bps,
9600 bps, 19200 bps, 38400 bps, 57600 bps,

When the Bit Rate Is
Set to User Define

4 Bit Rate

=

UsertDefine

Bit Order

581 MSB

Polarity

W M

Coupling
AC DE:
HF Rejection

OFF:

Moise Rejection

Push®€¥: Toggle

FEICHES - Set the bit rate.
198300bps

LTS - Set the sample point.
62.5%

When the Trigger Source Is LOGIC(L) or LOGIC(A|B)

Source

Set the trigger source
J(LOGIC(L) or LOGIC(A|B)).”

Source
g (0]
4 Bit Rate
10R00BPS 115200 bps, User Define).

Bit Order

a— Set the bit order (LSB, MSB).
8B  MSB

Polarity
T

4 Source Bit

— Set the polarity (Tof , ot ).

v

0]

Source Bit

Sample Point Set the sample

point. L

Set the bit rate (1200 bps, 2400 bps, 4800 bps,
9600 bps, 19200 bps, 38400 bps, 57600 bps,

When the Bit Rate Is
Set to User Define

4 Bit Rate

=

UsertDefine

Bit Order

8B MsB
Polarity

T

4 Source Bit

0]

Set the source bit @ sl - Set the bit rate.
a—(LO to L7, A0 to A7,
BO to B7)."

19800bps

BEIENING - Set the sample point.
62.5%

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is

illuminated.

LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.
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2.15 Triggering on UART Signals (Option)

Trigger Type (Mode)

Every Data Mode
Press the Mode soft key and then the Every Data soft key.
The DLM4000 triggers on all data.

Error Mode

Press the Mode soft key, the Error soft key, and then the Error Type or Error Type OR soft key to
display the following menu.

When the format

8bit NoParity
Error Type

Framing

DR ON

* Format setting » page 2-45

i Turn error detection on or off for
Framing errors. OFF ON

is set to When the format is set to

7bit Parity or 8bit Parity
Error Type OR

Framing

Parit .
B Turn error detection on or off for

==l Parity errors.
=2 EEE - Specify whether to perform even or
odd parity checks when parity error

detection is on.

The DLM4000 triggers when it detects an error.

Data Mode
Setting Trigger Conditions (Condition Setup)

Press the Mode soft key, the Data soft key, and then the Condition Setup soft key to display the

following screen.
The DLM4000 triggers when the data pattern is matched.

& Level
i 2.50¥

ENHANGEL:
4 Type

UERT

4 Source
[LOH9200bps

Format
Thith Parity

Mode

Dt

L
Condlition
Setup

Push@:Togzle

@ Source Bit

L0

¢ When the Data Pattern Input Format Is Bin or Hex

UART Data Condition Setup

Set the data length.
Comparison condition (always True)

Set the data pattern input format
(Bin, Hex).

Size” 4 byte

Condition Input Format| IBjff Hex  ASCI

KIXOOK BOKK X00K KKK XXX XO0K KIXKX ]‘Setthe data pattern.

L- When the Data Pattern Input Format Is ASCII

UART Datal Condition Setup

Set the data length.
Comparison condition (always True)

Set the data pattern input format
(ASCII)

Size " 4 byte

Condition

oooo

Input Format| Bin Hex ASOI

[l Case Sensitive:

Specify the case-sensitive setting.
Select the check box to enable the

l setting.

Set the data pattern.
Use the keyboard that appears on the screen.

UL NUL

Enter

i
3
s
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2.15 Triggering on UART Signals (Option)

Setting the 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.
Examples: AB’CR’D (four characters), XY'SP’ (three characters), PPNUL'WU (four characters)

» The case of the entered alphabet letters 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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2.16 Triggering on I>’C Bus Signals (Option)

This section explains the following settings (which are used when triggering on 1°C bus signals).
» SCL source and SDA source « Trigger type

Level used to detect source states Trigger condition
» “I°C Bus Trigger [ENHANCED, option]” in the Features Guide

Auto Setup
The DLM4000 can automatically set the source level from the received I°C bus signal and trigger on it.

For details, see section 12.9.

ENHANCED I2C Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select 12C to
display the following menu.

ENHANCED

4  Type

m Set the trigger type to 12C. Set the trigger type.

125
SCL

CHi
SDA

OHE

Mode

- Set the SCL source. EESREE - Every Start mode

(LEEREE - Adr Data mode

s Set the SDA source.

LSS - NON ACK mode

v

EvErvstart

LECGREIRE- General Call mode

HCURBICEE - Start Byte mode

HS Mode

=- HS mode

Setting the SCL Source (SCL)

Press the SCL soft key to display one of the menus shown below. The menu that is displayed varies

depending on the specified source.

When the SCL Source Is a Channel from When the SCL Source Is

CH1 to CH8
SCLL

Source

a-Set the SCL source (CH1 to CHS8).
]

Coupling

AC DB
Set the trigger coupling, HF rejection,
 and noise rejection.

» section 2.3

HF Rejection

OFF:

Moise Rejection

jl Set the level used to detect SCL
source states.

LOGIC(L) or LOGIC(A|B)*

SCL

Source

& Set the SCL source (LOGIC(L)

e D o LOGIC(A|B)).

oy merermm Set the source bit (L0 to L7,

CESTEE- A0 to A7, BO to B7)."
L0
B _Set the level used to detect SCL

AU source states.

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B), A0 to A7, and B0 to B7 are available on models with the /L16 option.
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2.16 Triggering on I12C Bus Signals (Option)

Setting the SDA source (SDA)

Press the SDA soft key to display one of the menus shown below. The menu that is displayed varies
depending on the specified source.

When the SDA Source Is a Channel from When the SDA Source Is
CH1 to CH8 LOGIC(L)
Set the SDA source. SSD" Set the SDA source (LOGIC(L)).
oLrce

¢ When the SCL source is a channel This setting can only be selected
from CH1 to CH4, set the SDA source [0BICH when the SCL source is set to CH5
to a channel from CH1 to CH4. to CH7 or LOGIC(L).

* When the SCL source is a channel
from CH5 to CH8 or LOGIC(L), set

Coupling the SDA source to a channel from
CH5 to CHS.
IO
HF Rejection Set the trigger coupling, HF rejection,
OFE — and noise rejection.
» section 2.3

Noise Rejection

CH2 Level

s Set the level used to detect SDA Set the level used to detect SDA
sl source states. = source states.

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.

When the SCL Source Is LOGIC(A|B)
DAy

s The SDA source is fixed to LOGIC(A|B).

Push@:Togzle

CETENHEEE- Set the source bit (A0 to A7, BO to B7).
Al

(- Set the level used to detect SDA source states.
2.50¢

* LOGIC(A|B) is available on models with the /L16 option.
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2.16 Triggering on I12C Bus Signals (Option)

Trigger Type (Mode)

Every Start Mode
Press the Mode soft key and then the Every Start soft key.
The DLM4000 triggers when it detects a start condition.

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

ENHANGEL:
4 Type

126
SCL

CHil
SDA

CHZ

Mode

AdiDats

L=
Conditi . .
sg%,', S Set the trigger conditions.

Include R/W
- Select whether to include the R/W bit.
OFF  ON
R/W Bit Inclusion (Include R/W)
When setting the address in hexadecimal, specify whether to include the R/W bit (ON) or omit it (OFF)
in the address pattern.
Note
You can set R/W bit inclusion (Include R/W) under the conditions listed below. The setting is universal.
+  When the I2C bus trigger type is Adr Data.
+  When the I2C bus trigger type is set to General Call and Second Byte is set to Master Adr.
+  When the I2C bus signal is being analyzed or searched.
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2.16 Triggering on I12C Bus Signals (Option)

Setting Trigger Conditions (Condition Setup)

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

The DLM4000 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
Start (always selected)
Set the address input format.
Set the address type (7bit Address).

12GRADRES Datar Gond tion Setup

Set the address pattern.
W Address * When the R/W bit is not included

Input Format| Bin et * When the R/W bit is included

Set the data length.
Sizo [ 1 I Position - e — Set the comparison start position.
Condition| Nfiigl False Input Format| Bin  HEBM ———————al Y-\ i o[- R¢ F-1 2] pattern input format.
= T ]_LSet the comparison condition.
Set the data pattern.

* When Address Type Is 7bit + Sub Adr
Start (always selected)
Set the address input format.
Set the address type (7bit + Sub Adr).
12CTADREE, Datar Condition Setup:
Set the address pattern.
i dkiross * When the R/W bit is not included

Input Format| Bin _ HB% + Sub Adr | * When the R/W bit is included

Set the data length.
Size[" 1 I Position o = — Set the comparison start position.
Concition| WFE] Falss Input Format(__Bin M — Set the data pattern input format.
Set the comparison condition.
]_l— Set the data pattern.

* When Address Type Is 10bit Address
Start (always selected)
Set the address input format.
Set the address type (10bit Address).
12GRADREE Data Conditiorn Setup:
Set the address pattern.
i * When the R/W bit is not included

Input Format| Bin  HE% 10bit Address | * When the R/W bit is included

Set the data length.
Size” 1 I Position - e — Set the comparison start position.
Condition| Mgl False Input Format | Bin M — Set the data pattern input format.
v 7 ]‘l_ Set the comparison condition.
Set the data pattern.
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2.16 Triggering on I12C Bus Signals (Option)

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

ENHANGEL:
4 Type

126
SCL

CHil
SDA

CHZ

Mode

NONEACK
Ignore

Start Byte
OFF  ON Select whether to use the acknowledge bits as trigger
HS Mode sources.
— » Start byte
* HS mode master code
* Read access byte

OFF ON

ReadAccess

OFF ON

The DLM4000 triggers when the acknowledgement bit is Nack.

Selecting Whether to Use the Acknowledge Bits as Trigger Sources (Start Byte, HS
Mode, ReadAccess)

You can select whether to use (OFF) or ignore (ON) the acknowledge bits that belong to the start
byte (Start Byte), HS mode master code (HS Mode), and read access byte (Read Access).

General Call Mode

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

ENHANCED
4  Type

125
SCL
CHi
SDA
OHE

Mode When the Second Byte Address
BEneraeall Pattern Is Set to Master Adr

SRl Set the Second Byte address pattern - Second Byte
. (X, 0000 0100, 0000 0110, Master Adr). i

= Condition Set the trigger condition and select
Setup whether to include the R/W bit.

» See “When Address Type Is
7bit Address” in the section for

OFF IO Adr Data mode (previous page).

Include R/W

When Second Byte is set to Master Adr, the DLM4000 triggers on the AND of the general call address
(0000 0000), second byte address pattern, data pattern, and comparison start position conditions.
Items whose check boxes are selected in the Condition Setup screen are used as trigger conditions.

Start Byte Mode
Press the Mode soft key and then the Start Byte soft key.
The DLM4000 triggers when it detects the start byte master code.

HS Mode
Press the Mode soft key and then the HS Mode soft key.
The DLM4000 triggers when it detects the high speed mode master code.
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2.17 Triggering on SPI Bus Signals (Option)

This section explains the following settings (which are used when triggering on SPI bus signals).
*  Wiring system (Mode)
» Clock source, data source, chip select source

Polarity, active state, and the level used to detect source states
» Trigger condition

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

Auto Setup
The DLM4000 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

Press ENHANCED and then the Type soft key. From the setup menu that appears, select SPI to
display the following menu.

When Wiring System Is 3 Wire When Wiring System Is 4 Wire

ENHANGED ERHANCED

4 Type 4  Type

5 Set the trigger type to SPI. - Set the trigger type to SPI.

8Pl 8P

Mode Mode

- Set the wiring system (3 Wire). o Set the wiring system (4 Wire).

SiWirel 4 Wire 3 Wire Wi
4 Clock
CHIN

Datal

4 Clock
CHiN
Datal

s Set the clock source. & Set the clock source.

a-Set the Data1 source. o Set the Data1 source.

G2 CHZ

= Set the Data2 source.
CHB

£S(88)
CHII

C3(5%)

a-Set the chip select source.
CHAE

o Set the chip select source.

By
Condition
Setup

= B
Condition

Setup - Set the trigger conditions.

5 Set the trigger conditions.
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2.17 Triggering on SPI Bus Signals (Option)

Setting the Clock Source (Clock)

Press the Clock soft key to display one of the menus shown below. The menu that is displayed varies

depending on the specified clock source.

When the Clock Source Is a
Channel from CH1 to CH8 *

. a-Set the clock source (CH1 to CH8).

Polarity

LI Sct the polarity (£ ,%1. ).

Coupling
AC DB
HF Rejection Set the trigger coupling, HF rejection,
— I~ and noise rejection.
» section 2.3
Noise Rejection
Push¥##:0.00Y
CH1 Level
@ g Set the level used to detect clock

20l source states.

When the Clock Source Is
LOGIC(L) or LOGIC(A|B) *
Clock

Source

- Set the SCL source (LOGIC(L) or
e LOB | OGIC(A|B)).
Polarity

o Set th larit , 1)
- 5 et the polarity (£, 1)

oy -mrrrram  Set the source bit (L0 to L7,

CRELTENHEE- A0 to A7, BO to B7)."
LO Set the level used to detect clock

"2 source states.

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B), AO to A7, and BO to B7 are available on models with the /L16 option.

Setting the Data1 Source (Data1)

Press the Data1 soft key to display one of the menus shown below. The menu that is displayed varies

depending on the specified data source.

When the Data1 Source Is a
Channel from CH1 to CH8

a-Set the Data1 source.

* When the clock source is a channel
from CH1 to CH4, set the source to
CH1 to CH4.

* When the clock source is a channel
from CH5 to CH8 or LOGIC(L), set
the source to CH5 to CH8.

Coupling

A D

HF Rejection Set the trigger coupling, HF rejection,
~ and noise rejection.

s » section 2.3

Noise Rejection

Push #g#: 0. 00Y

CH? Level
= 5-Set the level used to detect data1

VLU source states.

When the Data1 Source
Is LOGIC(L)
Datal

Source

a- Set the Data1 source (LOGIC(L)).
Selectable only when the clock source
is set to CH5 to CH7 or LOGIC(L).

[EOGIG

Push®€¥: Toggle

(TR - Set the source bit (LO to L7).

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
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2.17 Triggering on SPI Bus Signals (Option)

When the Clock Source Is LOGIC(A|B)
Datal

&~ The data1 source is fixed to LOGIC(A|B).

Push@:Toggle .
(RN - Set the source bit (A0 to A7, BO to B7).
Al

@ Leveél =3 Set the level used to detect data1 source states.

* LOGIC(A|B) is available on models with the /L16 option.

Setting the Data2 Source (Data2)
Press the Data2 soft key to display the one of the same menus that appears when you set the Data1
source. The menu that is displayed varies depending on the specified data source.

When the wiring system is 4 Wire, you can set the Data2 source as indicated below.

*  When the clock source is a channel from CH1 to CH4: Set the source to CH1 to CH4.

*  When the clock source is a channel from CH5 to CH8 or LOGIC(L): Set the source to CH5 to CH8
or LOGIC(L).

»  When the clock source is LOGIC(A|B): Fixed to LOGIC(A|B).

You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is

illuminated. LOGIC(A|B) is available on models with the /L16 option.

Setting the Chip Select Source (CS(SS))
Press the CS(SS) soft key to display one of the menus shown below. The menu that is displayed
varies depending on the specified data source.

When the Chip Select Source Is a When the Chip Select Source

Channel from CH1 to CH8 Is LOGIC(L)

C5(55) Set the chip select source. C3(55)
Source ¢ When the clock source is a channel Source

Set the chip select source (LOGIC(L)).
&~ Selectable only when the clock source

o5 from CHL to CHA, set the source to LCOM s sct to CHS5 to CH or LOGIC(L).
Active ’ . Active
* When the clock source is a channel B Set the active state (H, L).
H L from CH5 to CH8 or LOGIC(L), set H L
the source to CH5 to CH8.

Set the active state (H, L).
Coupling

AC DB
HF Rejection Set the trigger coupling, HF rejection,

- — and noise rejection.
» section 2.3

Noise Rejection

Push #g#: 0. 00Y

Push®€¥: Toggle

(eI - Set the source bit (LO to L7).
L3 Set the level used to detect chip

i) select source states.
* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.

CH5 Level
B 5ot the level used to detect chip

U select source states.
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2.17 Triggering on SPI Bus Signals (Option)

When the Clock Source Is LOGIC(A|B)

Active

v . o Set the active state (H, L).

Push@¥:Toggle .
(RN Set the source bit (A0 to A7, BO to B7).
A3

Level
2.50¥

* LOGIC(A|B) is available on models with the /L16 option.

= The chip select source is fixed to LOGIC(A|B).

m- Set the level used to detect chip select source states.

Setting Trigger Conditions (Condition Setup)

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

When Wiring System Is 4 Wire
Set the trigger conditions for Data1 and Data2.
Set the bit order.

SPI Data Condition Setup:

Bit Order| M3Bi LSB
[ Datai
Sie " 1
e False

Condition Input Format  Bin Hex:

X X

i Data?

Position| 0

Sizo " 1

byte byte

Condition Ml False Input Format, Bin X

X X

When Wiring System Is 3 Wire
Only set the trigger condition for Data1.

Data1

* Set the data length.

¢ Set the comparison condition.

¢ Set the comparison start position.
¢ Set the data pattern input format.

Set the data pattern.

Data2

Configure Data2 in the same manner that
you configure Data1.

This section only appears when mode is set
to 4 wire.
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2.18 Triggering on User-Defined Serial Bus Signals

This section explains the following settings (which are used when triggering on user-defined serial bus
signals).
- Bitrate
» Data source, clock source, chip select source, and latch source
Level used to detect source states
» Trigger condition
» “User-Defined Serial Bus Trigger [User Define, ENHANCED]” in the Features Guide

ENHANCED User Define Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select User
Define. The menu that opens varies depending on whether the clock is on or off.

When the Clock Is Off

ENHANCED

4 Type
o~ Set the trigger type to Set the data source.

User Define. Source
Source

UEEmDETifE

4 Source

CHIH

v

i a- Set the data source (CH1 to CH8).

Clock Active

Set the data source state to be

g~ Turn the clock on or off (OFF).

OFE]  ON B L recognized as 1 (H, L).
Coupling ]
ac DB
HF Rejection Set the trigger coupling, HF rejection,
OFE I~ and noise rejection.
» section 2.3
Noise Rejection
L = N
gg?ﬂ"}“’" S~ Set the trigger conditions.
Push ¥ - 1000kbps Push ¥g:0.00Y
S St the bit rate. ® GICT Set the level used to detect data

1003.0kbps N source states.

Setting the Data Source (Source)
Set the data source to compare with the pattern specified as a trigger condition.

Setting Trigger Conditions (Condition Setup)

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

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.

Set the data length.

Data Setup

Data Size " bit Input Format Bin 4 — set the data pattern input format_

Set the 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.
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2.18 Triggering on User-Defined Serial Bus Signals

When the Clock Is On

ENHANGED

4 Type

m-Set the trigger type to User Define.
UseriDefine

4 Source

. a-Set the data source (CH1 to CH8).

Clock
- Turn the clock on or off (ON).

- Set the clock source.

Press the source soft key and specify one of
&~ Set the chip select source. the channels from CH1 to CH8 to set that
channel’s source conditions.

a-Set the latch source.

Disigass
gg?f,’,')t - Sct the trigger conditions.

Setting the Data Source (Source)
The menu is the same as the one shown on the previous page for when the clock is off.

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

Set the clock source.
Ul J- When the data source is a channel from CH1 to CH4,

Source

set the source to CH1 to CH4.
CHE * When the data source is a channel from CH5 to CHS,
set the source to CH5 to CHS.

a— Set the timing for data source sampling (£, 1. ).

Polarity

£ t

Coupling
AC DB
HF Rejection Set the trigger coupling, HF rejection,
-  and noise rejection.
» section 2.3

Moise Rejection

CH2 Level
e - Set the level used to detect clock

ULl source states.

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

Setting the Chip Select Source (CS)
Press the CS soft key to display the following menu.

¢ When the data source is a channel from CH1 to CH4,
set the source to CH1 to CH4 or X.

¢ When the data source is a channel from CH5 to CH8,
set the source to CH5 to CH8 or X.

JSet the chip select source.

% - y— Set the chip select source state to be recognized as the data source (L, H).
Coupling
T i

HF Rejection Set the trigger coupling, HF rejection,
OFE — and noise rejection.
» section 2.3

Noise Rejection

- Set the level used to detect chip select source states.

When the data source is sampled in sync with the clock source, the period for which the DLM4000
tests the data source can be controlled using the chip select source.

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

Latch

Source

* When the data source is a channel from CH1 to CH4,
set the source to CH1 to CH4 or X.

OHl * When the data source is a channel from CH5 to CHS,
Polarity set the source to CH5 to CH8 or X.

= : &— Set the timing for data source pattern comparison (£, 1).

JSet the latch source.

Coupling
LI

HF Rejection Set the trigger coupling, HF rejection,

OFE I~ and noise rejection.
» section 2.3
Noise Rejection
Push #g#: 0. 00Y
CH1 Level
@ g Set the level used to detect latch source states.

You can specify the timing at which the data source pattern sampled in sync with the clock source is
compared with the specified pattern.

Setting Trigger Conditions (Condition Setup)
The menu is the same as the one shown two pages earlier for when the clock is off.
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2.19 Triggering on a TV Trigger

This section explains the following settings (which are used when triggering on a TV trigger).
» Broadcasting system
» Source

Polarity, line number, field number, frame skip, and the level used to detect source states
» Definition
» Horizontal sync frequency
» Sync guard frequency

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

ENHANCED TV Menu

Press ENHANCED and then the Type soft key. From the setup menu that appears, select TV to
display the following menu.

ENHANCED

< Type i
s~ Set the trigger type to TV. Set the broadcasting system.
¥

4 Mode

v

5— NTSC
RTSE

Source

- Set the source (CH1 to CHS8). e— PAL

i

Polarity

. SDTY
m-Set the polarity (Pos, Neg). e SDTV (480/60p)

Pos Nes

Line 4 HDTV

- Set the line number (One, All). e HDTV
One’ All

Field

10807601

= Set the field number (1, 2, X).1 2 SRV UserdefTV

| Bl

Frame Skip
8 Set the frame skip (1, 2, 4, 8)."
m2 48

Push€¥:Toggle
Level
0.5div 1
 BadiBls - Set the line number.

3

s Set the level used to detect source states.

1 You can set this when the line number is set to One.
2 You can set this only when the broadcasting system is set to NTSC, PAL, or HDTV (1080/60i,
1080/50i, 1080/24sF).

Broadcasting System (Mode)

NTSC
Press the Mode soft key and then the NTSC soft key.
The DLM4000 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 DLM4000 triggers using the specified field and line of the PAL signal as trigger conditions.

SDTV (480/60p)
Press the Mode soft key and then the SDTV(480/60p) soft key.
The DLM4000 triggers using the specified line of the SDTV signal as trigger conditions.
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2.19 Triggering on a TV Trigger

HDTV

Press the Mode soft key and then the HDTV soft key to display the following menu.
The DLM4000 triggers using the specified field and line of the HDTV signal as trigger conditions.

HDTY:

1080/60i

1080/50i

120/60p

1080/25p

1080/24p

1080/24sF

1080/60p

| Set the video format (effective number of scan lines/frame rate:
1080/60i, 1080/50i, 720/60p, 1080/25p, 1080/24p, 1080/24sF, or 1080/60p).

UserdefTV
Press the Mode soft key and then the UserdefTV soft key to display the following menu.
The DLM4000 triggers using the user-defined field and line as trigger conditions.

ENHANGEL:
4 Type

Y

4 Mode

Uil UserdefTV.

4 Source

CHI

Definition

SD B

Line

OfiE All

Field
|

Frame Skip

il 2 4

Push@:Togzle

o~ Set the broadcasting system to Set the source.

v

i - Set the source (CH1 to CH8).

Polarity
&~ Set the definition (SD, HD). &~ Set the polarity (Pos, Neg).

PG51 Neg

HF Rejection

a-Set the line number (One, All). - Set the HF rejection (OFF, 300 kHz).

OFfE  300kHz

8 Set the field number (1, 2, X)."
X

8_sSet the frame skip (1, 2, 4, 8).!
8

Push € : Toggle

@ [ - Set the level used to detect source states. @ LS - Set the horizontal sync frequency.
0. &div

Line No.

31.3Hz
BeEeE- Set the sync guard frequency as a
L percentage of the horizontal sync
frequency.

=1 Set the line number."

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

This section explains the following settings (which are used when triggering on a combination trigger).

.

Combination

A trigger: condition A

B trigger: condition B

Delay time for condition B

Number of times condition B must be met

B TRIG Menu

Press B TRIG to display the following menu.

4 A Trigger

4 B Trigger

» “Trigger B [B TRIG]” in the Features Guide

Set the combination.
B TRIG Gombination

Combination

v

OFF

m- Set trigger A.
EdEe

- Set trigger B.
EdEe

= OFF

GRS - A Delay B

LREURE - A -> B(N)

a- Dual Bus
This is available when trigger A is set to
serial bus trigger (excluding PSI5 Airbag).

If trigger A is set to PSI5 Airbag of serial bus trigger, the
combination setting is fixed to OFF.

Setting the Combination (Combination)

OFF

Press the Combination soft key and then the OFF soft key.
The DLM4000 triggers when the trigger A conditions are met.

A Delay B

Press the Combination soft key and then the A Delay B soft key to display the following menu.

B TRIG:

Combination

& Delay B

4 A Trigger

Edpe
4 B Trigger

Edpe

Push##:10.0ns
2 - Set the delay time.
1ihs

After the trigger A conditions are met and the specified amount of time (the delay time) elapses, the
DLM4000 triggers when the trigger B conditions are met.
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2.20 Triggering on Combination Triggers (B TRIG)

A -> B(N)
Press the Combination soft key and then the A -> B(N) soft key to display the following menu.

B TRIG

Combination

ERESRBIRY

4 4 Trigger

Edge
4 B Trigger

Edge

Push¥#:1

gl = Set the number of times condition B must be met.

After the trigger A conditions are met, the DLM4000 triggers when the trigger B conditions are met
N times.

Dual Bus
Press the Combination soft key and then the Dual Bus soft key to display the following menu.

B TRIG
Combination
DEINBTE
4 A Trigger
GER
4 B Trigger i
w- Set trigger B.

If you specify a serial bus trigger (excluding PSI5 Airbag) for condition A and
anything other than a serial bus trigger for condition B and then set
Combination to Dual Bus, condition B is changed to serial bus trigger.

Of the serial bus triggers that can be used and are displayed on the menu,
condition B will change to the top most serial bus trigger.

[

The DLM4000 triggers when the serial bus trigger A or B conditions are met.
Note

You can select Dual Bus when condition A is a serial bus trigger (excluding PSI5 Airbag).
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2.20 Triggering on Combination Triggers (B TRIG)

Setting Trigger Condition A (A Trigger)

Press the A Trigger soft key to display the following menu.

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.

A Trigger

4  Type
- Set the trigger type.

Eil
= The specified trigger type menu appears.

R For information on setting each trigger type, see its corresponding reference in the following table.
CHI
Slope Trigger Type Reference
Edge Section 2.3
= . i Edge OR Section 2.4
Coupling Edge qualified Section 2.5
AC DO State Section 2.6
HF Rejection Pulse width Section 2.7
State width Section 2.8
il FlexRay Section 2.9
Noise Rejection CAN Section 2.10
CAN FD Section 2.11
Window LIN Section 2.12
SENT Section 2.13
OFFI  ON ; i
PSI5 Airbag Section 2.14
i UART Section 2.15
"C'H:L”"‘; 12C Section 2.16
@ 28 SPI Section 2.17
0.0V User-defined serial bus Section 2.18
TV Section 2.19

Setting Trigger Condition B (B Trigger)

Press the B Trigger soft key to display the following menu.

Set trigger B to one of the trigger types shown in the following table.
B Trigger

4  Type
- Set the trigger type.

Eil
= The specified trigger type menu appears.

R For information on setting each trigger type, see its corresponding reference in the following table.
oHl
Slope
2 T
e Trigger Type Reference
A DD Edge Section 2.3
HF Rejection Edge qualified Section 2.5
OFF State Section 2.6
s FlexRay Section 2.9
CAN Section 2.10
CAN FD Section 2.11
s, LIN Section 2.12
OFFl  ON SENT Section 2.13
UART Section 2.15
LUED RE,E0 12C Section 2.16
® (B4 Ligvel SPI Section 2.17
0.0v User-defined serial bus Section 2.18
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I 2.21 Forcing the DLM4000 to Trigger (FORCE TRIG)

» “Trigger Type (Type)” in the Features Guide
Press SHIFT+B TRIG (FORCE TRIG).
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2.22 Setting the Action-On-Trigger Function

This section explains the following settings (which are used when executing the action-on-trigger
function).
» Action mode
» Action to execute
* The number of actions
» Action execution
» “Executing Actions” in the Features Guide

Action on Trig Menu
Press SHIFT+MODE (ACTION GO/NO-GO), the Mode soft key, and the Action on Trig soft key to
display the following menu.

ACTION

Mode

g~ Set Mode to Action on Trig.

e ifo i 1:4

Set the action to execute.
Action

Buzzer =

= Select whether to sound a buzzer.
OFFl  ON

Print /M

OFfE ON

SaveWavfrm=y
- Save the waveform data.

- Select whether to print the screen.

4
Action

v

OFfE ON

Send Mail =<

- Executes the action - Transmit e-mail.

OFfE ON

Push¥g#:1 Push¥#g: 100
LCIRETIEE Set the number of e-mail messages

] to transfer.

Set the number of actions
&~ (the number of waveform
il acquisitions).

Action Count

Executing Actions (Exec)
After specifying the action mode, the action to execute, and the number of actions, press the Exec soft
key. The DLM4000 executes the action each time it triggers until the specified number of actions has
been reached.

While actions are being executed, Exec changes to Abort. If you want to stop execution, press the
Abort soft key.

Note

» If Print to is set to Multi on the PRINT menu, you cannot print or save screen captures even if you set
Print to ON on the Action menu.
» section 16.5

»  When the action to execute is e-mail transmission, the DLM4000 sends the number of messages
specified by either Action Count or Mail Count, whichever is lower.
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2.23 Performing GO/NO-GO Determination

This section explains the following settings (which are used when performing GO/NO-GO
determination).
» Action mode * GO/NO-GO determination source window
* The number of actions » Action execution
*  The number of NO-GO determinations
» Reference condition

Reference standard

Source Waveform

Reference range type

Rectangular zone, waveform zone, polygonal zone, or waveform parameters

» “Executing Actions” in the Features Guide

Action Go/Nogo Menu
Press SHIFT+MODE (ACTION GO/NO-GO), the Mode soft key, and the Go/Nogo AND or Go/Nogo
OR soft key to display the following menu.

ACGTION CGondition

Mode Condlition

i Set the action mode

- Set the reference standard (IN, OUT, X).
el (Go/Nogo AND, Go/Nogo OR). N OUT K ( )

4 Trace

v

- Set the source waveform.
Select a reference condition il

from 1 to 4. Mode

i 52— Set the reference range type.
myRectZone

N Set the GO/NO-GO determination
Main source window.

Upper/LLawer:
0.50div
=0.50dliv

il Set the action to execute. Left/Right

R -3.00div
» section 2.22 2.50ckv

Action
a— Executes the action

-l Set the number of actions (the
Action Count =
) i

o ae: Upper
number of waveform acquisitions). o 50div

go Count 18 Lower
'] - Set the number of no-go results. -0.50div

Executing Actions (Exec)
After specifying the action mode, the action to execute, the number of actions, the number of NO-GO
determinations, the reference conditions, and the GO/NO-GO determination source window, press
the Exec soft key. The DLM4000 executes actions until either the specified number of actions or the
number of NO-GO determinations is reached.

While actions are being executed, Exec changes to Abort. If you want to stop execution, press the
Abort soft key.

Note
» If Print to is set to Multi on the PRINT menu, you cannot print or save screen captures even if you set
Print to ON on the Action menu.
» section 16.5
»  When the action to execute is e-mail transmission, the DLM4000 sends the number of messages
specified by either Action Count or Mail Count, whichever is lower.
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2.23 Performing GO/NO-GO Determination

Setting the Reference Range Type (Mode)

Press the Mode soft key to display the following menu.

Mode

=
UL Rectangular zone

RLELOER. Waveform zone

@&FolyzonZone_= Polygonal zone

[CELCICTEE \Waveform parameter

Under the following circumstances, there are reference range types that you cannot specify.
*  When the source waveform is LOGIC(L), LOGIC(A|B),* XY1 to XY4, FFT1, or FFT2
*  When the reference condition is 2 or 4 and the source waveform is Math1 to Math4

Reference Range Type

Source Waveform

RectZone WaveZone PolygonZone Parameter

CH1 to CH8 Yes Yes Yes Yes
LOGIC(L) and LOGIC(A|B)* No No No Yes
Math1 to Math4

Reference condition 1 and 3 Yes Yes Yes Yes

Reference condition 2 and 4 No No No Yes
XY1 to XY4 Yes No Yes Yes
FFT1 and FFT2 No No No Yes
* LOGIC(A|B) is available on models with the /L16 option.

Note

Using the CH8 Terminal and LOGIC(L) Port
When you perform GO/NO-GO determination, you cannot use the CH8 terminal and LOGIC(L) port as the

source at the same time. Specify the source that you want to use in advance by pressing either the CH8 key
or the L key.

Rectangular Zone (RectZone)
Press the RectZone soft key to display the following menu.

Conditioni

Condition

o - Reference standard. The rectangular zone appears when this is set to IN or OUT.

S i
B Sct the source waveform (CH1 to CH8, Math1 to Math4,” XY1 to XY4).

il * Math1 to Math4 can be specified when the reference condition is 1 or 3.
Mode

2 RectZone a- Set the reference range type (RectZone).

Range j Set the GO/NO-GO determination source window (Main, Zoom1, or Zoom2).

Wi Set this when the source waveform is CH1 to CH8 or Math1 to Math4.

Upper/L ower

M- Set th rtical .
- et the vertical range Set the horizontal range.

Left/Right

Left/Right

v

=3.00cliv
=2.50div

=3. 00div
=2.50cliv

Configure the range of the N Configure the range of the
ush &= To; [
i rectangular zone. Lait rectangular zone.

nd -+ Set the top side. Sl - ° Set the left side.
Lower Right

L . Set the bottom side. S0 L. set the right side.
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2.23 Performing GO/NO-GO Determination

Waveform Zone (WaveZone)
Press the WaveZone soft key to display the following menu.

Conditioni

Condition

— m- Reference standard. The waveform zone appears when this is set to IN or OUT.

4 Trace

E-Set the source waveform (CH1 to CH8, Math1 to Math4’).

Time Range
i

Zone No. Set the waveform zone to edit (1 to 4).

i

4
Edit 1 Edit 2 Edit 3 Edit 4 5— Edit the waveform zone.

Set the GO/NO-GO determination area.

TSI - Set the left side.
@ =5.00div

LIRS+ Set the right side.
5.00div

Editing a Waveform Zone (Edit1 to 4)

1. Press the Zone No. soft key, and select the number, from 1 to 4, 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. Press the soft key for editing the waveform zone (Edit 1, 2, 3, or 4).
The waveform zone editing menu for the number that you selected will be displayed.

Editing the Whole Waveform

3. Press the Edit soft key and select Whole to display the following menu.

Edit 1

Edit
- Set the editing range (Whole).
WhBIe!  Part
Upper/Lower:
- Set the vertical range.

0.00div Set the horizontal range.

Left/Right

Left/Right

0. 00div
0.00div

N
4 Trace

v

0. 00div
0. 00div

N
4 Trace

- Change the base waveform (CH1 to CHS,

il Math1 to Matha).

CHi

- Restart editing.

- Confirm the changes to the waveform zone.

5 Stop editing.

Configure the range of the Configure the range of the

waveform zone. [l BT

Left waveform zone.

Push € : Toggle

O Upper : O :
- + Set the top side. sl -« Set the left side.
L ower —I_ Right —I_
U « set the bottom side. LA« Set the right side.
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2.23 Performing GO/NO-GO Determination

Editing a Part of the Waveform
3. Press the Edit soft key and select Part to display the following menu.

Edit 1

Edit

a- Set the editing range (Part).
Whole |P&RE

GGy Set the vertical range. Configure the partial editing range
T Range1/2

=5.00div
5.00cliv

T Rangel/2

=5. 00div
9. 00div

v

N
4 Trace

N
4 Trace

o - Change the base waveform (CH1 to CHS,

Math1 to Math4). CHi
i Restart editing.

- Confirm the changes to the waveform zone.

- Stop editing.

Configure the range of the waveform zone. Push ©: Taggle

I Set the left side.
O -5.00div

IRC G - « Set the right side.
5.00div

pper
 Set the top side.
jl. Set the bottom side.

Lower

¢ Change the base waveform.

Change the base waveform when you want to use a waveform other than the GO/NO-GO
determination source waveform or when you want to recreate the zone.

* Restart editing.
To restart the editing of the waveform zones, press this soft key.

* Confirm the changes to the waveform zone.
Confirm the edited waveform zone and store it in internal memory.

» Stop editing.
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 are lost.

Note

* If you change the base waveform, all the zones that you have edited up to that point are 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.
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2.23 Performing GO/NO-GO Determination

Polygonal Zone (PolygonZone)

Press the PolygonZone soft key to display the following menu.

Conditioni

Condition

o B a- Reference standard. The polygonal zone appears when this is set to IN or OUT.

4 Trace
E-Set the source waveform (CH1 to CH8, Math1 to Math4,” XY1 to XY4).

i * Math1 to Math4 can be specified when the reference condition is 1 or 3.

@Polysonzons | Set the reference range type (PolygonZone).

LN Set the GO/NO-GO determination source window (Main, Zoom1, or Zoomz2).
B Set this when the source waveform is CH1 to CH8 or Math1 to Math4.

i

Zone No.

j Set the polygonal zone to edit (1 to 4).
IEERFE GO/NO-GO determination is performed using the polygonal zone that you specify here.

T Configure the position of the polygonal zone.

L eI - » Set the vertical position.
0.00div

GCEIEE- « Set the horizontal position.
0.00div

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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2.23 Performing GO/NO-GO Determination

Setting a Reference Range Using Waveform Parameters (Parameter)

Press the Parameter soft key to display one of the menus shown below. The menu that is displayed
varies depending on the specified source waveform.

When CH1 to CH8 or Math1 to Math4 Is the Source Waveform

You can select the measurement items to use in the GO/NO-GO determination from all of the items
used for automated measurement of waveform parameters (excluding measurement of the delay

between waveforms). For information on setting automated measurement of waveform parameters,
see section 9.1.

Condition{

Condition

N oUuT X

4 Trace
& Set the source waveform (CH1 to CH8, Math1 to Math4).

GH
LS Set the reference range

Set the measurement items to use in the GO/NO-GO
iz Ml type (Parameter).

determination.

Item Setup
ToTTE,

o |1 Max i » [er

® | [ Amplitude ® —Mean

ok A intogtye @ RlintonTy

» | _‘\‘”‘ Freq ® -~ Period L 1 .w“”"w""‘ Agrgeq ® Al;’gliod ® it Burst
. ® | Rse ® | Fal o math e dwath @ B bty
Configure the GO/NO-GO
determination range.
FUS"&;;;:?S'B U limit ® ZDeIay Cancel
=g er limi
@ 0.10000 PP
'-05"9(;'0000 Lower limit Enters the selected measurement items

When LOGIC(L) or LOGIC(A|B) Is the Source Waveform
You can select the measurement item to use in the GO/NO-GO determination from the items used
for time axis measurement of waveform parameters shown below.

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

For information on setting automated measurement of waveform parameters, see section 9.1.
Gonditiond

Condlition

N oUT X

Set the measurement items to use in the GO/NO-GO
4 Trace Set the source waveform determination.

SWREN (LOGIC(L) or LOGIC(A|B))."

Item Setip

. o u‘ﬂ‘ Freq ® ' Period [ ] H‘"\H.‘H' AE’,Beq ® 2, Duty [} Jzngliiﬂ
il The reference range type is

fixed to Parameter.
Source Bit: )
= Set the source bit.
Lo

Upper/Lower Upper/1Lower

0.00000 0.00000
0.00000 0.00000
5 [|tem = ltem

Freq [Ereq

Cancel Enter

Configure the GO/NO-GO Enters the selected measurement items
determination range.
Push @: Toggle

@ Up('))e:~50000 Upper limit

Source Bit
LIS - » Lower limit

@
L0 0.00000

Set the source bit (L0 to L7, A0 to A7, B0 to B7).*

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.
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2.23 Performing GO/NO-GO Determination

When XY1 to XY4 Is the Source Waveform

The measurement item to use in the GO/NO-GO determination is the area of XY1 to XY4. For
information on setting how the XY waveform is displayed and how its area is determined, see
chapter 5 of this manual and appendix 1of the Features Guide, IM DLM4038-01EN.

CGondition{

Condition

IN oUT ¥

4 Trace

&~ Set the source waveform (XY1 to XY4).
4]

Mode

w- Set the reference range type (Parameter).
Rarameter

Configure the GO/NO-GO determination range.
Push®: Toggle

@ Upt;;emr0000 Upper limit

[T« Lower limit
0.00000

When FFT1 or FFT2 Is the Source Waveform

You can select the measurement item to use in the GO/NO-GO determination from the cursor

measurement items for FFT. For information on setting the cursor measurement items for FFT, see
section 7.2.

CGondition{
Condition

IN oUT ¥

4 Trace

&-Set the source waveform (FFT1 or FFT2).
FET

& The reference range type is fixed to Parameter.

Set the measurement items to use in
the GO/NO-GO determination.

Item' Setup

© F(Peakl) | ® F(Peak?) ®& 4F
= ltem

v

® Y(Peakl) ® V(Peak?) ® 4V

E(PEakl)

Cancel Enter

Configure the GO/NO-GO .
determination range. Enters the selected measurement items
Push®: Toggle

@ Upt;;emr0 — Upper limit

LTS+ Lower limit
0.00000
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Chapter 3

Waveform Acquisition

3.1

Setting Conditions for Waveform Acquisition

This section explains the following settings (which are used when acquiring waveforms).

* Record length « Sampling mode

» Acquisition mode * The number of waveforms to acquire, the

» Trigger mode attenuation constant, and the number of times to
» High resolution mode average

* Interleave mode
» “Waveform Acquisition” in the Features Guide

ACQUIRE Menu

Press ACQUIRE to display the following menu.

ACQUIRE

Record Length i
d set the record length. Display at the Top of the Screen

T25KRoiitE Sampling mode
Mode L Acquisition mode
a-Set the acquisition mode.
Hotimal Sample rate

4 Trigger Mode . Normal | Edge CH1 £ 0.00 ¥
a-Set the trigger mode. IntP 62.568/s Auto

4 5.00 VAiv

Main = 1.25 M Jus/div

Record length

Hi Resolution

- Turns high resolution mode

LEBUI on and off

Interleave .
E-Turns interleave mode on and off
OEE ON

Sampling

L Set the sampling mode.

[ijilere) il
Push##:Infinite

LE RGN Set the number of waveforms to acquire, the attenuation

e mi] constant, and the number of times to average.

Setting the Acquisition Mode (Mode)

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

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.

Setting the 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, and N Single

Setting the 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.
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3.2 Starting and Stopping Waveform Acquisition

» “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 waveforms are displayed.
» If you set the record length to a value that allows only one waveform to be acquired, pressing RUN/STOP
will produce the same result as pressing SINGLE.

2. Press RUN/STOP again.
The RUN/STOP key light turns off, and waveform acquisition stops.

Acquiring a Waveform Once (SINGLE)

1. Press SINGLE.
* The SINGLE key illuminates, and waveform acquisition starts. The acquired waveform is displayed.
»  The DLM4000 switches to Single mode and acquires a waveform.
*  When the DLM4000 triggers, it acquires and displays only one waveform and then stops waveform
acquisition. The SINGLE key light turns off.
» To stop waveform acquisition, press RUN/STOP.
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Chapter 4 Display

41 Setting Display Conditions

This section explains the following settings (which are used when viewing the display).

» Display format * Waveform arrangement
« Display interpolation « Color
» Graticule * Intensity

» Scale value display
» “Display” in the Features Guide

DISPLAY Menu

Press DISPLAY to display the following menu.

DISPLAY

Format

8 Set the display format
SinglE (Auto, Single, Dual, Triad, Quad, Hexa, Octal).

Dot Connect
s Set the display interpolation (Sine, Line, Pulse, or OFF).

CRSifE

4 Graticule )
E-Set the graticule.
EENDGNGT

Scale Yalue .
- Turns the scale value display on and off

LEE - Set the waveform arrangement.

(Ll - Set the display colors.

Accumulate

N\ /NIOFE

Push #:20
Intensity

@ g Set the intensity.

Setting the Graticule (Graticule)

Press the Graticule soft key to display the following menu.

CGraticule

GRS Display the grid with dotted lines.

HREULRELIE - Display the grid with solid lines.

RNELEE - Display the grid frame.

ZRUCELEIE - Display the grid with a cross hair.

Fine Grid

m-Select ON to display the fine grid. Select OFF to not display the fine grid.

OFF R
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4.1 Setting Display Conditions

Setting the Waveform Arrangement (Mapping)
Press the Mapping soft key to display the following menu.

When the CH8 Key is Lit
Mapping

Mode | it
CHI™ 1
cH2 ™
CH3 ™
CHa ™
CHs ™
CHe ™

CHB ™

LOGIC(AIB) ™
Mathl ™
Math? 7
Math3 ™
Matha 7

2
3
F]
5
6
CHY ™ 7
8
8
1
2
3
F]

LEuEla- Set the allocation method

When the L Key is Lit
Mapping

Mode | it
CHI™ 1
cH2 ™
CH3 ™
CHa ™
CHs ™
CHe ™

Manual

(Auto, Manual).

If the allocation method is set to
Manual, assign each channel’s
waveform to the divided screens
(1to 8).

2

3

Pl

)

6
CHI ™ 7
LOGIC(L) ™ 8
LOGIC(AIB) ™ 8
Mathl ™ 1
Math? ™ 2
Math3 ™ 3
Mathd ™ 4

/L16 option

Setting the Display Color (Color)

Press the Color soft key to display the following menu.

This menu appears on
models with the SENT
or PSI5 option.

Color

4
Intensity
Graticule

By
Haveform

B 5
Serial Bus
Trend

v

Set the serial bus trend color.
Serial Bus Trend

Serial Bus 1

Serial Bus 2

Serial Bus 3

Serial Bus 4

Trendl '

Trend? [
Trend3 *

Trend4

Trendl ¥
Trend? [
Trend3 ™
Trendd [

Trendl ¥

Trend? *

Trend3
Trend4

Trendl
Trend?

Trend3 ™
Trendd *

Set the intensity of the grid, zoom box, cursor, or marker.
Intensity
Grid
12

Zoom Box Zoom Box

30 30

s Gursor Cursor

20 20 20

Marker Marker Marker Marker

30 30 30

Push #:12 Push##:30 Push #%:20 Push ¥:30

Marker Cursor

® 20 ® 30

Graticule Zoom Box

Set the zoom
box intensity.

Set the cursor
intensity.

Set the marker
intensity.

Set the grid
intensity.

Set the waveform display color.

* When the CH8 Key is Lit * When the L Key is Lit

Wavetorm Wavetorm
cHi [ CH1
CH2 [ cH [
CH3 [¥ CH3 ¥
CHA CHY
CHs [© CH5 [7
CH6 8 Set the display CHe [
CHT ™ - color of each CHT [
CH8 [™ waveform. LoGie(L) [7
State(L)
 Set the color LOGIGEHB) ¥ ) LOGIGAIB) [F
of each State(AB) [§ — /L16 option State(AB) [§
trend.

Math1 | Math1 |7

Math2 ¥
Math3 |7
Math4 |7

Math? ¥
Math3 |~
Math4 |~
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4.2 Using the Accumulate Feature

This section explains the following settings (which are used when using the accumulate feature).
» Gradation mode (accumulate display)

* Intensity level
* Accumulation time

» “Accumulate (Accumulate)” in the Features Guide

DISPLAY Menu

Press DISPLAY to display the following menu.

DISPLAY:
Format
Smgle

Dot Connect

S Sine:

< Graticule

EEDOTGrid

Scale Value

Set the gradation mode.
Accumulate

OFR ON
B

Mapping VARSI OFF

Color AN Intensity 8 Intensity

Accumulate

#R Color

v

a— Color
NItEnsity: Colo

Puslll?:Tn_%'gle Set the int it
WA Set the intensity.
L £ y
Acoum 1T(')’(')‘:’E Set the accumulation time
(when Gradation Mode is not set to OFF).

Setting the Gradation Mode (Accumulate)
OFF: Does not accumulate waveforms.

Intensity: Indicates waveform frequency using different intensity levels. You can set the different

intensity levels with the jog shulttle.

Color: Indicates waveform frequency using different colors.
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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. Press SNAP SHOT 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.

Note

When the color data setting is ON(Rev.) on the PRINT File menu, if you print the snapshot waveforms or
save them to a file, the waveforms may not be discernible.

Clear Trace (CLEAR TRACE)

2. Press CLEAR TRACE to clear all the waveforms that are displayed on the screen.
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4.4 Adjusting the Backlight

This section explains the following settings (which are used when adjusting the backlight).
» Turning off the backlight

» Automatically turning off the backlight
» Adjusting the brightness

» “System Configuration (System Configuration)” in the Features Guide

UTILITY System Configuration Menu
Press UTILITY and then press the System Configuration soft key to display the following menu.

System

By
Date/Time

Click Sound

OFF ON

]
Language

(MEE - Adjust the backlight.

4
Storage
Manager

USBKeyBoard
JPN ENG
4 USB Function

USBTME

Adjusting the Backlight (LCD)
Press the LCD soft key to display the following menu.

LCD:

i Turns off the backlight

LD
LELREEN \/ou can turn on the backlight by pressing any key.

L Enable or disable the automatic

=B turning off of the backlight.

| Set the timeout value for

- automatically turning the . i
backlight off. Set the backlight brightness.

Brightness Brightness
9 9

Push ¥ Tmin
Time Out

1min

Push¥g:9

. Brightness
- Set the timeout value.

) @ o~ Set the brightness.
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Chapter 5 XY Display

5.1 Displaying XY Waveforms

This section explains the following settings (which are used when displaying XY waveforms).
» XY waveform display

» X-axis and Y-axis source waveforms
» VT waveform display and split display
» Display range

» “Displaying XY Waveforms” in the Features Guide
X-Y Menu

Press SHIFT+DISPLAY (X-Y) to display the following menu.

v

Display

s Turn XY waveform display on or off.
OFFI ON
— Select which XY waveform from XY1
to XY4 to display.

X Trace

- Set the source waveform for the X-axis.
CHI

Y Trace

& Set the source waveform for the Y-axis.
CHZ

Display settings
Display Setup

YT Display
Display Setup o — Turn the VT waveform display on or off.
OFF [N

4 Split

Measure Setup & Turn the split displays on or off.
OFf @EO0N

Configure the display range.

Push € : Toggle

T Rangel =S99 .
AT Set the start point.

LS - Set the end point.
5.00div

Setting the X-Axis and Y-Axis Source Waveforms (X Trace/Y Trace)

The source waveforms that you can assign to the X-axis and Y-axis of XY waveforms are as follows:

XY Waveforms X-Axis and Y-Axis Source Waveforms
XY1 and XY2 CH1 to CH4, Math1, Math2
XY3 and XY4 CH5 to CH8, Math3, Math4
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5.2 Performing Cursor Measurements and Area
Calculations

This section explains the following settings (which are used when performing cursor measurements on
and determining the area of the displayed XY waveform).
* Measurement mode
» Cursor measurement
* Area determination method
» “Measurement (Measure Setup)” in the Features Guide

X-Y Measure Setup Menu

Press SHIFT+DISPLAY (X-Y), the Measure Setup soft key, and then the Mode soft key to display the
following menu.

Display

OFFl  ON
When the Measurement

i Urase Mode Is OFF Measurement Mode Settings
CH

Measure Setup

Y Trace Mode
o~ Disables measurement

OHE D

UUEE - Measure with cursors.

4

Display Setup Integ a— Determine the area.

4
Measure Selun e

Push € : Toggle
T Rangel
L -5.00div

T Range?
5.00div

Performing Cursor Measurements (Cursor)
Press the Cursor soft key to display the following menu.

Measure Setup.

Mode

s Set the measurement mode (Cursor).

Clrsor

) Set measurement items.

Cursor1/2 Ei -
§ Set the vertical cursor Select the measurement items that you want

=3.00cliv H i
(using the jog shuttle). to use.

3. 00div

rSor == Cursord/2) 222 .
s e il Set the horizontal cursor Iem ety
EXO0HE EE B (using the jog shuttle).

=3.00div (VR

Eyz2

v

Item

Push €: Toggle
LA« Cursor1 position
3.00div

Cursor? = M .
SeRie -« Cursor2 position
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5.2 Performing Cursor Measurements and Area Calculations

Performing Area Calculations (Integ)
Press the Integ soft key to display the following menu.

Measure Setup

Mode
a-Set the measurement mode (Integ).

IfiteE;
Loop
|E0pE

LA Set which direction to make positive
o Rt (CW (clockwise), CCW (counterclockwise)).

w- Set the method of determining the area (Open, Close).

5-3
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Chapter 6 Computed and Reference Waveforms

6.1 Setting the Computation Mode

This section explains how to set the computation mode.
» “Computation Mode (Mode)” in the Features Guide

MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
g Set the computation mode. Select the computed or reference waveform
— from Math/Ref1 to Math/Ref4 that you want

to set.

OFF

Setting the Computation Mode (Mode)

Press the Mode soft key to display the following menu.

o~ Do not display computed waveforms and reference waveforms.
&~ Display computed waveforms.

e Display reference waveforms.

Note
* When the state display of logic signal LOGIC(L) is on, Math/Ref4 cannot be used. » section 1.2

* When the trigger mode is set to Single, the DLM4000 will not display computed waveforms (MATH
waveforms) while it is acquiring waveforms. The DLM4000 will display computed waveforms after it
triggers and the roll mode display stops.

»  The DLM4000 will not display computed waveforms that have been generated through user-defined
computation while it is acquiring waveforms. The DLM4000 will display the computed waveforms after it

stops acquiring waveforms.
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6.2 Performing Addition, Subtraction, and
Multiplication

This section explains the following settings (which are used when performing addition, subtraction, and
multiplication).

» Operators
» Computation source waveforms

» “Operators (Operation)” in the Features Guide

MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
Math g Sot Mode to Math. Specify the computed waveform
— from among Math1 to Math4

LGl Set the operator that you want to configure.

- (S1+S2,S1-S2,81x82).

Sourcel

il Set the computation source
Source? waveform (see the table below).

CHZ
4 Label/Unit

Math

Ranging

Afitel  Manual

Push@:Togzle

Y

@ Center

Sensitivity

Setting the Computation Source Waveform
The computation source waveforms that you can set for Source1 and Source?2 are listed below.

Computed Waveforms That Display Source1 or Source2
Computation Results

Math1 (Math/Ref1) CH1 to CH4

Math2 (Math/Ref2) CH1 to CH4 or Math1
Math3 (Math/Ref3) CH5 to CH8

Math4 (Math/Ref4) CH5 to CH8 or Math3
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6.3

Performing Filter Functions

This section explains the following settings (which are used when performing the phase shift and
moving average filter functions and when applying an IIR filter to the waveform).

» Operators

» Computation source waveforms

» Filter typ

e

MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
Mt
Operation
Filteris1y
Sourcel
CHil
4 Filter Setup
Delay:
4 Label/Unit
MathT
Ranging

Afitel  Manual

Push@:Togzle

Center
® v

o Sensitivity

Setting

- Set Mode to Math.

&~ Set the operator to Filter(S1).

i Set the computation source waveform.

» section 6.2

a- Set the filter type.

the Filter Type (Type)

» “Operators (Operation)” in the Features Guide

Specify the computed waveform
— from among Math1 to Math4
that you want to configure.

Press the Filter Setup soft key, then the Type soft key to display the following menu.

o~ Set phase shifting.

LR - Set smoothing.

LARLERE - Set the IIR lowpass filter.

UL - Set the |IR highpass filter.
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6.3 Performing Filter Functions

Setting Phase Shifting (Delay)

Press the Delay soft key to display the following menu.

Filter: Setup:

Type

Delay

Push#2#:0.000s

Dell
MR Sct the delay value.
0.30000ms

Setting Smoothing (Moving Avg)
Press the Moving Avg soft key to display the following menu.

Filter: Setup:
Type

Moving Ve,

Push #:2
Weight

- Set the number of weighted points.

Setting the lIR Filter (IR Lowpass or IIR Highpass)

Press the IIR Lowpass or IR Highpass soft key to display the following menu.

Filter: Setup:
Type
RN Eowpass

Order

- - Set the filter order.

Push #: 10.00MHz
Cutoff 1

a- Set the cutoff frequency.
10.008MHz
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6.4 Performing Integration

This section explains the following settings (which are used when performing integration).

* Operators
» Computation source waveforms
 Initial point

» “Operators (Operation)” in the Features Guide

MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
&~ Set Mode to Math.
Math

Operation

o~ Set the operator to Integ(S1).
Integ(S1)

SO Set the computation source waveform.
CHl » section 6.2

FlEasd :
WG Set the initial point.
-5.00div
4 Label/Unit

Math

Ranging

Afitel  Manual

Push@:Togzle

Center
) Ws

Sensitivity
2.000mVs

Setting the Initial Point (Initial Point)

Press the Initial Point soft key to display the following menu.

Initial Point
Set to

Trigger Pos

-b.00cliv

0.00div — Set the initial point.

Zoom?

Push #:-5.00div

Initial Point
- Set the initial point to the specified value.
=5.00div

Specify the computed waveform
— from among Math1 to Math4 that
you want to configure.
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6.5 Performing Count Computations

This section explains the following settings (which are used when performing edge count or rotary

count).

» Operators

» Count type

» Computation source waveforms
* Initial point

» Edge count detection level, slope, and hysteresis

* Rotary count threshold level
» “Edge Count or Rotary Count (Count(S1))” in the Features Guide

MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
Mt
Operation
Count(S1)
4 Count Setup

e

i Edge

4 Initial Point

-5.00div

4 Label/Unit

Math

Ranging

Afitel  Manual

Push@:Togzle

@ Center

- Set Mode to Math.

&~ Set the operator to Count(S1).

- Set the count type.

il Set the initial point.
» section 6.4

Specify the computed waveform
— from among Math1 to Math4 that
you want to configure.

6-6
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6.5 Performing Count Computations

Setting the Count Type (Type)
Press the Count Setup soft key, then the Type soft key to display the following menu.

EHE R Set the edge count.

R MEEE - Set the rotary count.

Setting the Edge Count (Edge)
Press the Edge soft key to display the following menu.

Gount Setup
Type

il Edee

I Set the computation source waveform.
ol » section 6.2

Slope

a— Set the sl s .
— ettheslop (£,%1)

Push @: Toggle
LS - Set the level used to detect edges.
0.30v

WLUBLLEE - Set the hysteresis.
0. 1div

Setting the Rotary Count (Rotary)

Press the Rotary soft key to display the following menu.

Gount Setup

Sourcel

GHi Set the computation source waveform.
Source? » section 6.2

CHZ

A
hreshold . .
@ ol Configure the level used to determine

I waveform state changes.
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6.6 Setting Labels, Units, and Scaling

This section explains the following settings (which are used with labels, units, and scaling).
* Label

e Unit
» Scaling
» “Setting Labels and Units (Label/Unit)” and
“Scaling (Ranging)”
in the Features Guide
MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
Mt
Operation
S5
Sourcel
CHil
Source?
CH
4 Label/Unit

- Set the label and unit.
Mathi

Ranging

a- Set the scaling.

Afitel  Manual

T Set the center point and the sensitivity (when Ranging is set to Manual).

@ Ce"te":wv Set the center point.

BRIV -« Set the sensitivity.
2.00Y

Setting Labels and Units (Label/Unit)

Press the Label/Unit soft key to display the following menu.

Label/Unit

4 Label

Label

Display

v

2 Turns labels on and off
i) OEE ON

Unit

= Name

a-Set the unit (Auto, User Define). - Set the label.

Ao Mt

L

LV -Set the user unit.

Setting Scaling (Ranging)
Auto:  Automatically set the vertical display range of the computed waveform.
Manual: Manually set the sensitivity (Sensitivity) and the signal level at the vertical center (Center).
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6.7

Loading Reference Waveforms

This section explains the following settings (which are used when loading reference waveforms).
» Loading reference waveforms

« Label

» Vertical position

» “Reference Waveforms” in the Features Guide

MATH/REF Menu

Press MATH/REF to display the following menu.

MATHZREE

Math/Ref
1

Mode
- Set Mode to Ref.

Ref | Select the reference waveform from

Ref1 to Ref4 that you want to set.

4

; Load a reference waveform.
Load from

B (See the table below.)

4 Label/Unit
= Set labels.
Refi

Push ##:0.00civ

Position |} Set the vertical position.

Loading the Reference Waveform (Load from)
Specify one of the following waveform channels to acquire the reference waveform from.

Reference Waveform Waveform Channel
Ref1 (Math/Ref1) CH1 to CH4

Ref2 (Math/Ref2) CH1 to CH4 or Math1
Ref3 (Math/Ref3) CH5 to CH8

Ref4 (Math/Ref4) CH5 to CH8 or Math3

Setting Labels (Label/Unit)

Press the Label/Unit soft key to display the following menu.

Label/Unit Label

4 Label Display
a- Turns labels on and off
REf OFF  ON

a- Set the label.
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6.8 Performing User-Defined Computations

(Option)

This section explains the following settings (which are used when performing user-defined

computations).

» Operators » Labels and units
* Expressions * Auto ranging

» Computation conditions » Scaling

» “User-Defined Computation (User Define, Option)” in the Features Guide

MATH/REF Menu
Press MATH/REF to display the following menu.
MATH/REF

Math/Ref
1

Mode

& Set Mode to Math.
Maith

Operation )

5~ Set the operator to User Define.
Usert Define

=4 Expression

o Set the expressions.
]

S - Set the computation conditions.

4 Label/Unit i
o Set the label and unit.
Mathi

LSRR Set auto ranging.

Push€): Toggle
enter
® U

Sensitivity
1.0EU

a- Configure the scaling.

Setting Expressions (Expression)
Press the Expression soft key to display the following screen.

Example: Computed waveform Math4

You can include the automated measurement values
of waveform parameters to expressions.

Define an expression by combining computation source
waveforms and operators.

« Computed waveform Math2

* M1 to M3 are not displayed for computed waveform Math1.

Specify the computed waveform
— from among Math1 to Math4 that
you want to configure.

jl Inserts a right
parenthesis

i Moves the cursor to
the left

i Moves the cursor to
the right

Al Deletes the character
at the cursor position

jil Deletes the previous
character

Deletes all the
characters you have
entered

Enter —L
Enters the expression

6-10
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6.8 Performing User-Defined Computations (Option)

Setting Computation Conditions (Setup)

Press the Setup soft key to display the following menu.

Setup

Matt .
pE TN Perform computations on past waveforms.

Define constants.
Const Setup

Const . ki
i 0.00000
4 Filter1 k2
IGHHEEEIIR: . . 0.00000
Set the digital filters. — Set K1 to K4.
4 Filter2 k3
IGHHEEEIIR: 0.00000
; K4
When Averaging
Is On 000000
T Tur.ns averaging on and off —
5~ (This setting is the same for m)
T Math1 to Math4.) OFF 0N
Push #%: 16 Push ##:0.000
Ave Count Set the number K1 Set the value

5-of values to =
® s average M of the constant.

Setting Digital Filters (Filter1 and Filter2)
Press the Filter1 or Filter2 soft key to display the following menu.

When Band Is When Band Is When Band Is
Set to Lowpass Set to Highpass Set to Bandpass
Filterd Set the f band Eilter! Filterd
et the frequency ban
Band i (Lowpass, Highpass, » Band » Band

[lowpass Band pass), Highpass BEfipEEs

Type Type Type

B Set the filter type

IR FIR (IR, FIR). IR FIR IR FIR

Cutoff 1

3.0%
375.0kHz

=-Set the cutoff frequency.

Cutoff 2 Cutoff 2

3.0% 3.0%
375.0kHz 375.0kHz

Cutoff 1 Cutoff 1
Tl Set the cutoff 2.0

375.0kHz frequency. 375.0kHz

Push ##:3. 0%
Cutoff 2

3.0

Push##:3.0% Push##:3.0%
Cutoff 1 Cutoff 1
@

Push #:2.0%

Cutoff 1

a- Set Cutoff 1. a— Set Cutoff 2.

3.0 3.

* Cutoff 2 is only set when Band is set to Bandpass.
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Chapter 7

FFT

7.1

Displaying FFT Waveforms

This section explains the following settings (which are used when performing FFT analysis).

* FFT waveform display * Analysis range
» Analysis source waveform » Vertical and horizontal scale values
* FFT conditions * FFT points

» “FFT” in the Features Guide

FFT Menu

Press SHIFT+MATH/REF (FFT) to display the following menu.

FFT FFT

F1FT FET - Select whether to set FFT1 or FFT2.

Display Display

2~ Turn the FFT waveform display on or off.
OFFl  ON OFE ON

s - Set the analysis source waveform (CH1 to CH8, Math1 to Math4).

4 4
FFT Setup HARUEEE - Configure the FFT conditions.

Time Range Time Range . .

- Set the analysis range (Main, Zoom1, Zoom2).
Main Main

4

Display Setup L EIEE - Set the vertical and horizontal scale values.

4

Monaia Setin 8§ Configure FFT waveform measurement.

» section 7.2

Push##:12.5k

FFT Points )
@ y- Set the number of FFT points.

12.5k

FFT Points

12.5k

Setting FFT Conditions (FFT Setup)
Press the FFT Setup soft key to display the following menu.

FET Setup

Lo Set the spectrum type
05 (LS-, RS-, PS-, PSD-, CS-, TF-, CH-)."

SV Set the spectrum sub type

WSS (MAG, LOGMAG, PHASE, REAL, IMAG)." 2

Window

w-Set the time window (Rectangle, Hanning, Flattop).
=1 Rectangle

L Set the waveform display method Set the unit.
NarTal (Normal, Max Hold, Average). Unit

Trace? Mode

#_Set the analysis source waveform
CHE (CH1 to CH8, Math1 to Math4).3 BID,

L

- Set the unit type (Auto, User Define).

j Set the user-defined unit
using up to 4 characters.

User Unit

v

Push¥g#:12.5k

FFT Points
@

2.5k

1 This is available on models with the user-defined computation option.
2 PHASE, REAL, and IMAG can be specified when Type is set to LS—, CS—, or TF-.
3 Can be specified on models with the user-defined computation option when Type is set to CS—, TF—, or CH-.
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7.1 Displaying FFT Waveforms

Setting the Vertical and Horizontal Scale Values (Display Setup)
Press the Display Setup soft key to display the following menu.

Display Setup

Vert. Scal .
iRl Set the vertical scale values

oMl (Auto, Manual).

el Manually set the vertical scale When Horiz. Scale Is Set When Horiz. Scale Is Set

gl values (using the jog shuttle). to Center/Span to Left/Right

Horiz. Scale

LA Set the horizontal scale values oz, Sesls

Buto! (AUtol Center/Span! Left/Right)- » Center/Span » Lt Risht
Manually set
Center/8pan Manua"y set Left/Right the |eft and

T the center U right sides of
125.0kHz point and span. 625. 0kHz the axis

YT Display YT Display

Center/Span

312.5kHz
625.0kHz

MRS Turn the VT waveform display

/M on or off. OFF DO

Push®€¥: Toggle

LUCSE - « Center of the vertical axis Center SN © Left side
-41.000cBY 64.5kHz 1.0kHz
IV - « Value per div Span LU © Right side

20.0dBY 125.0kHz 625.0kHz

7-2
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7.2 Measuring FFT Waveforms

This section explains the following settings (which are used when measuring FFT waveforms).
» Cursor type

« Marker cursor measurements
« Peak cursor measurements

» “Cursor Measurement (Measure Setup)” in the Features Guide

Setting the Cursor Type (Mode)

Press SHIFT+MATH/REF (FFT), the Measure Setup soft key, and then the Mode soft key to display
the following menu.

o-Disables measurement
LELEIE - Measure with marker cursors.

s-Measure with peak cursors.

Measuring with Marker Cursors (Marker)
Press the Marker soft key to display the following menu.

Measure Setup

Mode

MEHEr

Set measurement items.
Select the measurement items that you want to use.

Item' Setup

EF2
Ev2

Set the marker cursor positions.
Push € : Toggle

LA E -+ Marker1 position
O -3.00div P

SHLCLEE - Marker2 position
3.00div

Measuring with Peak Cursors (Peak)
Press the Peak soft key to display the following menu.

Measure Setup

Mode

PeEsk

il Set the Peak1 measurement range
5. 00div

i ; Set measurement items.
Sl (using the jog shuttle).

Select the measurement items that you want to use.
il Set the Peak2 jtam Cubp

B measurement range

= (using the jog shuttle).

Item

Peak? Range

=5.00div

5.00div Fid F(Peak1) M F(Peak?)

Item

Fd Y(Peakl) B Y(Peak?)

Push € : Toggle 2 : Toggle
Peakl Rangel LIPS ECIE -« Range1 position
-5.00div L -5.00div gelp
. Peakl Range? BlccAlEETE -« Range2 position
5. 00div i 5. 00cliv
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Chapter 8

Cursor Measurements

8.1

AT Cursor Measurements

This section explains the following settings (which are used when performing AT cursor
measurements).

» Cursor measurement * Measurement items
» Cursor type » Cursor jumping
» Source waveform » Cursor position

» “AT Cursors (AT)” in the Features Guide

CURSOR Menu
Press CURSOR to display the following menu.
CURSOR

Display
5—-Turns cursor measurement on and off
OFF  [ON

Type
E-Set the cursor type to AT.
£

E_Set the source waveform (All, CH1 to CH8, LOGIC(L),” LOGIC(A|B)," Math1 to Math4).
CHi

By
[tem Setup » Set measurement items.
Select the measurement items that you want to use.

ltem Setup

All OFF

ET2

vz

Cursor . A
Jump - Cursor jumping

Set the cursor position.
UUEAIE - » Cursor1 position
-4.00cliv

MRLLELIE -« Cursor2 position
: 4.00div

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
Specify the channel that you want to measure in advance by pressing either the CH8 key or the L key.
LOGIC(A|B) is available on models with the /L16 option.

Cursor Jumping (Cursor Jump)
Press the Cursor Jump soft key to display the following menu.

Curser Jump
Cursor1

to Zoom1

to Zoom?

| Specify a zoom window to make Cursor1
or Cursor2 jump to.

Cursor2

to Zoom1

to Zoom?

Push € : Toggle

Cursori 't}
L -4.00div

. Cursor2 P}
4.00div

Note

Setting the Cursor Position

You can move Cursor1 and Cursor2 together by pressing SET repeatedly until the jog shuttle adjusts both of
them.
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8.2

AV Cursor Measurements

This section explains the following settings (which are used when performing AV cursor
measurements).
» Cursor measurement
» Cursor type
» Source waveform
* Measurement items
» Cursor position
» “AV Cursors (AV)” in the Features Guide

CURSOR Menu

Press CURSOR to display the following menu.

CURSOR

Display
E-Turns cursor measurement on and off
OFF  [ON

S-Set the cursor type to AV.

E-Set the source waveform (All, CH1 to CH8, Math1 to Math4).
CHI

L

Item Setup » Set measurement items.

Select the measurement items that you want to use.

[tem Setup

All OFF

Ev?

1 Set the cursor position.
» section 8.1

-3.00div

8-2
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8.3 AT&AV Cursor Measurements

This section explains the following settings (which are used when performing AT&AV cursor
measurements).
* Cursor measurement
e Cursor type
« Source waveform
* Measurement items
e AT cursor jumping
» Cursor position
» “AT&AV Cursors (AT&AV)” in the Features Guide

CURSOR Menu

Press CURSOR to display the following menu.

CURSOR

Display
E-Turns cursor measurement on and off
OFF  [ON

.
I set the cursor type to AT&AV. Set measurement items.
SEMTEAY,

Select the measurement items that you want to use.

ltem Setup

Trace Set the source waveform

I (All, CH1 to CH8, Math1 to Math4).
All OFF
; Item Setup

v

V' Cursord/2 =52

@yl Set the AV cursor positions
SRl (using the jog shuttle).

T Cursor1/2 i} T Corsord/2 i} .
: B8 Set the AT cursor positions
=4.00cliv —4.00div T p

4.00div 4.00dv (using the jog shuittle).

4
T Cursor . .
Jump y—Make cursor AT jump. » section 8.1

4
T Cursor
Jump

Set the cursor position.

g~ Cursor1 position
3.00div

, Cursor2 -
-3.00dliv

eI+ Cursor2 position
4.00div
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8.4 Marker Cursor Measurements (Marker)

This section explains the following settings (which are used when measuring with marker cursors).

¢ Cursor measurement ¢ Measurement items
» Cursor type » Cursor jumping
* Marker display format » Cursor position

» The waveform to measure using the cursors

» “Marker Cursors (Marker)” in the Features Guide
CURSOR Menu

Press CURSOR to display the following menu.

CURSOR

Display

5-Turns cursor measurement on and off
OFF  [ON

i
ik E-Set the cursor type to Marker.
XIMETET

Marker Form

e-Set the marker display format (Mark, Line).
M&E  Line

4 Markerl
CHl

4 Marker?
CHZ

T - Set the source waveform and the measurement items
Sl for the cursor.

CH2
4 Markerd

OHe

Push##:-3. 00div

Marker1 .
- Set the cursor position.
-3.00div

Selecting the Waveform to Measure and Setting the Measurement
Items (Marker1, Marker2, Marker3, and Marker4)

Press a soft key from Marker1 to Marker4 to display the following menu.

Example: When you press the Marker1 soft key
Markerd

Trace

o a-Set the source waveform (OFF, CH1 to CH8, Math1 to Math4).

By
Item Setup

» Set measurement items.

Select the measurement items that you want to use.
Jump Item Setup:
to Zooml

Move the selected marker to the

X All OFF
. Zoom1 or Zoom2 window.

ump

to Zoom? v

HTi-13 HT1-T4

Push¥g:-3. 00div

o vi-v3 yi-v4
Marker1 Set the cursor position. . .

.| » section 8.1
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8.5 Angle Cursor Measurements (Degree)

This section explains the following settings (which are used when measuring with angle cursors).

» Cursor measurement * References
« Cursor type » Cursor jumping
» Source waveform » Cursor position

* Measurement items
» “Angle Cursors (Degree)” in the Features Guide

CURSOR Menu

Press CURSOR to display the following menu.

CURSOR

Display
E-Turns cursor measurement on and off
OFF  [ON

Type
e-Set the cursor type to Degree.
ENDEgTes

Trace

8_Set the source waveform (All, CH1 to CH8, LOGIC(L),” LOGIC(A|B)," Math1 to Math4).
CHi

L

ltem Setup » Set measurement items.
Select the measurement items that you want to use.

4
Reference Item Setup

Setup a—-Set the reference.
All OFF

D2

Ev2

WICVa Cursor jumping
» section 8.1

Push € : Toggle

1 Set the cursor position.
» section 8.1

4.00div

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
Specify the channel that you want to measure in advance by pressing either the CH8 key or the L key.

LOGIC(A|B) is available on models with the /L16 option.

Setting the Reference (Reference Setup)
Press the Reference Setup soft key to display the following menu.

Reterence

LEGREIS Set the reference angle
360 (using the jog shuttle).

B Unit
w- Set the unit.
tEg

Ref Cursor . PR Set the reference cursor
22,00 v =2.00dv (using the jog shuttle).
2. 00div 2.00div

Push ¥ :-360

Ref Yalue
@ —Set the reference angle.
360

Push € : Toggle
I RYELAkly - © Ref Cursor1: zero point
-2.00div

MG RETEhrdes- « Ref Cursor2: end point
2.00div
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Chapter9  Automated Measurement of Waveform Parameters

9.1 Automatically Measuring Waveform Parameters

This section explains the following settings (which are used when automatically measuring waveform
parameters).
» Automated measurement
» The source waveform and measurement items
» The measurement location indicator
» The reference level for time measurements
* The measurement source window and the measurement range
» “Automated Measurement of Waveform Parameters” in the Features Guide

MEASURE Menu

Press MEASURE to display the following menu.

MEASURE

Mode

e a- Turns automated measurement on and off

L

LEIRISTHE - Set the source waveform and measurement items.

4 Indicator i L

- Set the measurement location indicator.
OFF

Ll

LERELEE - Set the reference levels for time measurements.

MNUETSE Process statistics on automatically measured values.
OFFE » section 9.2

4

Measure enhanced parameters.
Enhanced =g

» section 9.3

4 Time Range

i g~ Set the measurement source window.
[EIlf

Push € : Toggle

T Rangel
L -5.00div_

T Range?
5.00div

Configure the time range.
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9.1 Automatically Measuring Waveform Parameters

Setting the Source Waveform and the Measurement Items

(Item Setup)

Press the Item Setup soft key and then a soft key from CH1 to CH8, LOGIC(L), LOGIC(A), LOGIC(B),
or Math1 to Math4, to display the following menu.

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is
illuminated. Specify the channel that you want to measure in advance by pressing either the CH8
key or the L key.

LOGIC(A) and LOGIC(B) are available on models with the /L16 option.

When the Measurement Source Waveform Is CH1 to CH8 or Math1 to Math4

Clears the check boxes of all the measurement items

Copies the settings on this screen
to all channels Set the cycle mode (OFF, 1 Cycle, or N Cycle).

Measure [tem
Al OFF Copy To All Trace Cycle Made  Select the measurement items
that you want to use.

TS
[ ] Max [ | Min [ | High

.IAmp]itude [ | ¥ Sdev

Edge
111
u 1 = Gount

mh Aoy m "lllntegTY

) - . Press the soft key

n nn
W' Freq WoPeiod W HE W pE M i Bust — for the channel you
B U ke LN W omath  mdwdth W S Duty CH4 want to configure.

* cus-CHs/
.:fDelay " Delay Setup LOGIC

<
Math1-Math4

Configure the measurement of delay between waveforms.
Set the reference (CH1 to CH8, Math1 to Math4, TrigPos).
Set the polarity of the edge to be detected ( £, 1. ).

Set which counted edge to use as a detected point.

* When Reference is set to TrigPos.
Delay Setup (LHI) Delay Setup (CHI)
Polarity GCount Polarity Count
£ £ o
Reference CH8 £ Reference TrigPos

Unit  Hime Degree Unit| BT

Set the unit (Time, Degree).

9-2
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9.1 Automatically Measuring Waveform Parameters

When the Measurement Source Waveform Is LOGIC(L)

Clears the check boxes of all the measurement items

Measure: ltem
A1 OFF — Select the measurement items

that you want to use.

n nn
Lim [ Frea mopeiod  m[|IAE Duty ELEER

n nn
Lom ‘H'H Freq W Period | \\'H‘u‘” A\F’f'eq Duty ] Pglfjﬂ

n nn
oM ' Freq M - Period L NHTE A;feq Duty | PEE:;“
n

nn
L4 | ‘|“ Freq MW+ Period | | \Ul‘ \u\” A\F’f’eq Duty Ul Pglfjﬂ

Freq M - Period m [[fiAve 2L Duty fuize

' Freq = Gount

n n
L2 ' Freq M Period L NHE A\F.';_geq 2L Duty I Pgliiﬂ

n nn
LIl \UIH Freq M -+~ Period | | \Ul‘ \"\” A#ec‘ L Duty L Pglfli“

LOM \Jl‘“‘ Freq M - Period | | H‘"\ \'ﬂ‘ Ave B 7. Duty | Pulse CH4

' Freq = Count

4 CGH5GHgy
LLOGIE

LLOGIG(LC)

g | irDelay  Delay Setup L6 W irDelay  Delay Setup
o~ Press the LOGIC(L)
soft key.

5 "_'Delay - Delay Setup LAW "_'Delay - Delay Setup

] | :‘rDelay ¥ Delay Setup L2l :‘rDelay ¥ Delay Setup ‘

Math1-Math4

L1 ‘_'Delay - Delay Setup LO B ‘_'Delay - Delay Setup

!

Configure the measurement of delay between waveforms.
Set the reference (CH1 to CH7, LOGIC(L), LOGIC(A|B),” Math1 to Math4, TrigPos).
Set the polarity of the edge to be detected ( £, 1.).
Set which counted edge to use as a detected point.

* When Reference is set to LOGIC(L).
Delay. Setup. Delay Setup (L0)
Polarity Count Polarity Count
E 1
Reference Reference LOGIC(L) 1
Lo

Unit|  Hime Degree Unit | Hime Degree

Set the unit (Time, Degree). Set the reference bit (L0 to L7).

* When Reference is set to TrigPos.
Delay Setup: (L0)
Polarity Count
e 1
Reference TrigPos

LVCTARN Tiriz |

» When Reference is set to LOGIC(A|B).”
Delay: Setup (LO)
Polarity Count
F T
Reference LOGIC(AIB) 1
A0

Unit| Hime Degree

Set the reference bit (A0 to A7, BO to B7).
* LOGIC(A|B) is available on models with the /L16 option.
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9.1 Automatically Measuring Waveform Parameters

When the Measurement Source Waveform Is LOGIC(A) or LOGIC(B) (Option)

Example: When the measurement source waveform is LOGIC(A)

Clears the check boxes of all the measurement items

All OFF
ATH \u\‘“‘ Freq
A IJII‘ Freq
A H | I\‘“‘ Freq
Y | | IJII‘ Freq
AE | I\‘“‘ Freq
vl | \u\‘"‘ Freq
AME | I\‘“‘ Freq
AO \u\‘"‘ Freq
A7 " Delay
45 B~ Delay
43 M Delay

A1 W~ Delay

Measure [tem

A o I\ i Ave
[ | Period [ | W Freq Duty

. peri i Avg
| Period | \"\”U” oy Duty

A o [\ i Ave
[ | Period [ | VU Freq Duty

nn y
M - Period | | ‘u‘H'u‘” A‘F’i(| Yy Duty

A o [\ i Ave
[ | Period [ | WU Freq 1y Duty

A peri 1 i Ave

[ | Period | ] VI Freg L Duty
i " il Ave

| | Period | | WU Freq Duty

M - Period | | \u\‘"‘U'ﬂ' A\Fllgeq MW L Duty
= Delay Setup AB.:’rl)elay
- Delay Setup M."__}Delay
" Delay Setup AEIZDelav

T Delay Setup A0 ﬂ:fDelﬂy

Pulse
2= Count
Pulse
Count
Pulse
= Count
Pulse
2= GCount
Pulse
= Count
Pulse
2= GCount
Pulse
Count
Pulse
izz Count

- Delay Setup
. Delay Setup
" Delay Setup

- Delay Setup

|
|

— Select the measurement items
that you want to use.

CHA4

AU Press the LOGIC(A)

[L0GIB(A) or LOGIC(B) soft key.

4

Math1-Mathd

Configure the measurement of delay between waveforms.
Set the reference (CH1 to CH8 or LOGIC(L)," LOGIC(A|B), Math1 to Math4, TrigPos).
Set the polarity of the edge to be detected ( £, 1.).
Set which counted edge to use as a detected point.

Reference

Unit| [Time

Delay Setup |[A0)
Polarity Count

CH1

Degree

Set the unit (Time, Degree).

* When Reference is set to LOGIC(L)."

Reference

Unit

Delay Setup (AD)
Polarity Count
F 1
LOGIG(L) 1
Lo

Jime: Degree

Set the reference bit (L0 to L7).

* When Reference is set to LOGIC(A|B).

Reference

Unit

Delay Setup (AD)
Polarity
F S
LOGIC(AIR) 1
A0

Jime: Degree

Set the reference bit (A0 to A7, B0 to B7).

* When Reference is set to TrigPos.

Reference

Unit

Delay: Setup (A0)
Polarity Count
£ 1
TrigPos

 Tine |

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is
illuminated. Specify the channel that you want to measure in advance by pressing either the CH8 key or

the L key.

IM DLM4038-02EN



9.1 Automatically Measuring Waveform Parameters

Setting the 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 Source Waveform and the
Measurement Items (Item Setup).”*
* The measurement locations of the following items can be indicated.
Max, Min, P-P, High, Low, Amplitude, Rms, Mean, +Over, —Over, V1, V2, Avg Freq, Avg, Period, Burst,
Freq, Period, +Width, -~Width, Duty, Rise, Fall, and Delay

2. Use the jog shuttle or the SET key to select the item whose measurement location you want to
indicate.
The measurement location of the item you specify is indicated by a cursor.

Setting the Reference Levels for Time Measurements (Ref Levels)
Press the Ref Levels soft key to display the following screen.

Set the unit for the distal, mesial, and proximal
reference levels (% or Unit).

Set the distal value (using the jog shulttle).
Set the mesial value (using the jog shuttle).
Set the proximal value (using the jog shuttle).

Set the mode for determining
Ref Levels high and low levels
(Auto, Max-Min, Histogram).

Distal Mesial Proximal High Low
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto
90% 50% 109 Auto

CHi |
CH2
CH3
CH4
CH5
CHE
CHY
CH8
Mathi
Math?2
Math3
Mathd

f
f
f
f
f
f
f
f
f
f
f
f

Setting the Measurement 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.

Setting the Measurement Time Period (T Range1/T Range2)

Set the measurement time period within the window specified by Time Range.

Note
About the roll-mode display

« If the record length is 1.25 Mpoints or longer, measured time values such as Freq appear after you stop
waveform acquisition using the RUN/STOP key.

« If the record length is set such that waveform acquisition operates in Single mode (6.25 Mpoints or longer
for models without a memory option), automatically measured values of waveform parameters appear
when the roll mode display stops.
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9.2 Processing Statistics on Automatically
Measured Values

This section explains the following settings (which are used when processing statistics on automatically
measured waveform parameters).
» Statistical processing mode
* Normal statistical processing
» Cyclic statistical processing
 Statistical processing of history data
» “Statistics (Statistics)” in the Features Guide

MEASURE Statistics Menu

Press MEASURE, the Statistics soft key, and then the Mode soft key to display the following menu.

o Disable statistical processing.
(L TVIEEE - Configure normal statistical processing.
(LI - Configure cyclic statistical processing.

LEC A - Configure statistical processing of history data.

Setting Normal Statistical Processing (Continuous)
Press the Continuous soft key to display the following menu.

Statistics
4 Mode

Continuois

LEoCaE - Restart statistical processing.

HigLevel
nange . . . .
a- Set whether statistical processing is restarted

b LUl when the trigger level is changed.

« Trend/
Histogram

o Configure the trend display or the histogram display.

Setting for Restarting Statistical Processing 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 to display the following menu.

* Trend Display

Trend/ Trend/
Hnstoigram Hnstozgram 5— Select whether to set Trend1 or Trend2.

Display Display

e e g Switches the graph display on and off

4 Made ML Set the displayed
Tirend Tirend graph to Trend.

Display settings
Display Setup

< <
Item Item Auto Scale

y- Set the measurement  Jiiss & Execute auto scaling.
CrNREE CrNREE items to display
trends for. Upper/Lawer

1.0000k
=1.0000k

H-Span

= Set the vertical scale values.

4 4 H=Span

Display Setup Display Setup i Set the horizontal

104 scale value.
YT Display

}

104

VT Display

Cursor Cursor )
- Turns cursor E- Switches the VT

oFF O measurement on OFF DN Ui B8 waveform display
and off window on and off
Push ¥ : 100000
H-Span Set the horizontal
@ w- scale value or the
vertical scale values.

Push{}:Toggle Push@:Togzle

Upper
Wl Set the cursor L 1.0001k

positions. ¢ Lower
-1.0000k

Push®€¥: Toggle

Cursor1 i1
® -5.00div

Cursor2 i1
5.00div

5.00div

* Histogram Display

Trend/ Trend/ ) .
Histogram H.st%grﬂm e— Select whether to set Histogram1 or Histogram2.
1

Display Display

e et - Switches the graph display on and off

4 Mode 4 Mode . .

& Set the displayed graph to Histogram.
BiEstoetam Histogtam

4 ltem MERICLE Set the measurement items
CHTNE CHITMER to display histograms for.

YT Display VT Display i Switches the VT waveform

OFF [ON LN 'l display window on and off

4
Measure Measure

Setup Setup I

Configure parameter or cursor measurements.
Measure Setup Set the items for measuring waveform

e Set the measurement Parameters.
(s =] mode. Select the measurement items that you
want to use.

By
Item Item Setup

B iy, Peek M [y, Min

Integ+o Integ+26: Integ+36

Cursorl 't}
L A Set the cursor
Cursor2 i positions.

|

[, Mean [ ] il [ ] Median
|
|

] .02

4.00div
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9.2 Processing Statistics on Automatically Measured Values

Setting Cyclic Statistical Processing (Cycle)

Press the Cycle soft key to display the following menu.

Statistics
4 Mode

Cycle

= - Execute statistical processing.

MECLRICER Set the source waveform used to determine the period
W (Own, CH1 to CH8, LOGIC(L)," LOGIC(A|B),” Math1 to Mathd).

List m-Configure the list display.
4 Trend/

1@ Configure the trend display or the histogram display.
» the trend and histogram menus for normal statistical processing on the previous page

-l

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
Specify the channel that you want to measure in advance by pressing either the CH8 key or the L key.
LOGIC(A|B) is available on models with the /L16 option.

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

Set the search mode
(OFF, Statistics Max, Statistics

|: Displayed by the minimum value of each Min, Data<b, asData, or asData<b).
measurement item
1: Displayed by the maximum value of Jumps to and highlights
each measurement item the specified destination

easure: Statistics

HinfC2) B=R{C2) High(C2)) List Search Mode
10.09my ~0. 120 PP
10.09my -0.14mV] edrch Mode
10.09my ~0.10mY g OFF
10,09V 0. 12m¥ G s )
10.08my -0.05mY
10.09mY ~0.09mY /b Statistics

10.08my ~0.05mY 0.0000
10.09mYy =0.04mY 0.0000
10.08my ~0.02mY = .
10.09mY N ; Statistics
10.09my -0.04mY Previous Min
10.09mYy ~0.05mY
10.09my ~0.02mY
10.08mY ~0.01mY
10.09my Data < b
10.08mY
. 10.09mY
11, 18mY 10.08my
11.05m¥ 10.09my Oldest a & Data
~0.78mY 10.93my 10.08my ~0.05mY
—0.70mY 10, 86mY 10.09mY ~0.05mY
~0.81mY 10.97my 10.09my ~0.07mY
~0.72mY 10.88mY 10.09my ~0.02m Latest
~0.61mY 10.77my 10.09my ~0.07mY
-0.85mY 1.01my 10.08mY ~0.05mY
~0.68mY 10.84mY 10.09my ~0.05mY Sort
~0.720V 10.88mY 10.08mY ~0.05mY
10.95mY 10.09my ~0.09mY FForiand.
10.08my ~0.04mY

|— I Push@): Toggle

[ Select the sort method [T
When a scroll bar appears, you can move the SET key (Forward or Reverse). "0 —
left and right or up and down to move the highlighted -
position and scroll through the displayed items.

Set the value of aand b
(only when Search Mode is set to
Data<b, a<Data, or asData<b).

Note

You can highlight a measured value and then press SET to zoom in on the corresponding waveform position.
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9.2 Processing Statistics on Automatically Measured Values

Setting Statistical Processing of History Data (History)

Press the History soft key to display the following menu.

Statistics
4 Mode

History:

= - Execute statistical processing.

PP Configure the list display.
» the list display for cyclic statistical processing on the previous page

Trend/
s H:Set':)(gram il Configure the trend display or the histogram display.

» the trend and histogram menus for normal statistical processing on page 9-7
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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.

» “Enhanced Parameter Measurement (Enhanced)” in the Features Guide

MEASURE Enhanced Menu

Press MEASURE and then the Enhanced soft key to display the following menu.

Enhanced

L
Item Setup

(Area?) 5 Set Area2.
Set up a calculation that uses automated measurement values.

Select the expressions to use.

Enter the name using up to 8 characters.
Enter the unit using
up to 4 characters.

Gale

Expression
W Calc 1 Max(C1)

L

Calc Setup > M Calc 2 Min(G2)

5 M Calc 3 High(M1)
PN UEE Set the measurement

GLCBE <ource window. M Calc 4 Low(M2)
M » section 9.1

Push &: Toggle Set the expressions.

@ T Rangel
c2lg] Configure the time range. Define an expression by combining computation

n ! Ragg(‘)’ﬂzdiv » section 9.1 source waveforms and operators.

You can include the automated measurement
values of waveform parameters to expressions.

Setting Area2 (Item Setup (Area2))
Press the Item Setup (Area2) soft key to display a screen for setting the Area2 source waveform and
measurement items. The screen is the same as the Item Setup screen shown in section 9.1.

Note

You cannot use the enhanced parameter measurement feature when the statistical processing mode is set to
Cycle.
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Chapter 10 Zooming in on Waveforms

10.1 Zooming in on or out from Waveforms

This section explains the following settings (which are used when zooming in on or out from

waveforms).

* Zoom » Zoom source waveform
» Display format * Zoom position

* Main window display » Zoom factor

* Auto scrolling
» “Zooming in on Waveforms” in the Features Guide

ZOOM Menu
Press ZOOM1 or ZOOM2 to display the following menu.
Z00M1

Display

e— Turn zooming on or off.
OFF BN

Format

5— Set the display format (Main, Single, Dual, Triad, Quad, Hexa, Octal).

i

Main

e— Set the main window display (OFF, ON(20%), ON(50%)).
ONG0%)

Configure auto scrolling.

A Turn zoom source waveforms on or off (All, CH1 to CHS, LOGIC(L),* LOGIC(AIB),*
Auto Scroll Math1 to Math4).
* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key
£ (CH8 or L) is illuminated. Specify the channel that you want to measure in advance by
Trace pressing either the CH8 key or the L key.

LOGIC(A|B) is available on models with the /L16 option.

<
S Sct the vertical zoom. B section 10.2

Push ¥ : 0. 00div

Z1 Positi
- osition e Set the zoom position.
1.00div

Setting Auto Scrolling (Auto Scroll)
Press the Auto Scroll soft key to display the following menu.

Auto Seroll
E22) Set the scroll speed (x1, x2, x5, x10, x20, x50).

V- * Decreases the speed by one level

i * Increases the speed by one level

sl Configure auto scrolling.

i * Zooms in on the left edge of the Main window
- * Scrolls left

i * Stops auto scrolling

o * Scrolls right

a- * Zooms in on the right edge of the Main window

Push@:Togzle
£1 Position

0.00div

BLCELE - Set the scroll speed.
@ xb P
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10.1 Zooming in on or out from Waveforms

Setting the Zoom Factor (ZOOM knob)
Use the ZOOM knob to set the zoom factor.
The ZOOM knob controls the waveforms in the window whose corresponding key (ZOOM1 or ZOOM2)
is illuminated more brightly.
If you push the ZOOM knob, the FINE indicator illuminates, and you can set the zoom factor with
higher resolution.

ZOOM ~rusu
_—~==y ENE—— When the FINE indicator is illuminated, you can

set the zoom factor with higher resolution.
@ (Press the push knob to turn off the FINE indicator.)

ZOOM knob

Z00OM1 ZOOM 2

OO

SEARCH

SERIAL BUS
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10.2 Zooming in on or out from Waveforms in the
Vertical Direction

This section explains the following settings (which are used when zooming in on or out from waveforms
in the vertical direction).

» “Vertical Zoom (Vertical Zoom)” in the Features Guide
ZOOM Vertical Zoom Menu
Press ZOOM1 or ZOOM2 and then the Vertical Zoom soft key to display the following menu.

Z00M1
Display

OFF ON

Yertical

Format CHi
Main
Main

1) [¢a]1):4)

| Select the waveform that
CHA you want to zoom in on.

0.0div
x1.00

]
Auto Scroll

By 4

Trace CH5-CH3

<
Math1-Math4

A Vertical
Zoom

v

Set the vertical zoom.
Push ¥ : 0. 00div

Z1 Position

PushiQ)= Toggle
LaiEIEE— « Zoom position
® 0. 8div P

L. -« Zoom factor
x1.00

1. 00div

Note

You can reset the zoom position and factor by pressing RESET.
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Chapter 11 Searching Waveforms

11.1 Searching for Edges

This section explains the following settings (which are used when searching for edges).

» Search type
» Search range

Search start and end points
» Search conditions

Source, slope, the level used to detect source states, and hysteresis

» Detected waveform display

Detected point marks, zoom window, and zoom position

» Search skipping
» Executing searches

» “Search Type (Type),”
“Search Range (Start/End Point),”
“Search Conditions (Condition Setup),”

“Displaying Detected Waveforms (Display Setup),” and

SEARCH Edge Menu

“Search Skip (Skip Mode)”
in the Features Guide

Press SEARCH, the Type soft key, and then the Edge soft key to display the following menu.

SEARCH

Type

5~ Set the search type to Edge.
Edpe

4 Condition
Setup

CRIE

s-Configure the search conditions.

< skip Mode

i g~ Configure search skipping.

Start/End
Point

i Configure the search range.
5. 00div

Pattern No

No Match.

S - Fxecutes a search

Start Point 8 Set the start point.
@ -5.000div P

LRS-« Set the end point.
5.00div

IR - Configure the detected waveform display.

When You Press the Start/End Point Soft Key

IM DLM4038-02EN



11.1 Searching for Edges

Setting Search Conditions (Condition Setup)
Note

Using the CH8 Terminal and LOGIC(L) Port
When you execute a search, you cannot use the CH8 terminal and LOGIC(L) port as the source at the same
time. Specify the source that you want to use in advance by pressing either the CH8 key or the L key.

Press the Condition Setup soft key to display one of the menus shown below. The menu that is
displayed varies depending on the specified source.

When the Source is CH1 to CH8 or Math1 to Math4 When the Source Is LOGIC(L) or LOGIC(A|B)*

CGondition

CGondition

S Set the source. Joursy
oIl (CH1 to CH8, Math1 to Math4). o] [(D)

Slope

a- Set the source (LOGIC(L),
LOGIC(A|B)).

Slope
o~ Set the slope (£, 1., f1).

il i’ il i’

PYNEZIRE- Set the level used to detect source states. CESTEN S oot the source bit (LO to L7,

0.00v ! -
WEECEEIE- Set the hysteresis. A0 to A7, BO to BY).

0.6dliv

* LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

Setting the Detected Waveform Display (Display Setup)
Press the Display Setup soft key to display the following menu.

Display Setup

Mark
5-Turn the display of detected point markers on or off.
OFF  [ON

LS LB Set the zoom window (Zoom1 or Zoom2).
ol You can configure zoom windows Zoom1 and Zoom2 when they are displayed.

Push ##:0.00civ .
nE Set the zoom position.
Z1 Position

@ 2 You can change the zoom position, which is the point on the
LU waveform that is zoomed in on.

Turning the Display of Detected Point Markers On or Off
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.
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11.1 Searching for Edges

Configuring Search Skipping (Skip Mode)

Press the Skip Mode soft key to display the following menu.

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.

(You can specify this setting when the search type is set to Edge or Pulse Width.)

Configure search skipping.
Skip' Mode

Skip Mode
Skip Mode

OFF

When You Press the
Decimation Soft Key
Skip Mode
Skip Mode

OFF:
Hold OFf J

Decimation commmmy

Decimation

Push¥g:1

When You Press the Hold Off Soft Key
Skip' Mode
Skip Mode

[ [o] o [0 i

Push ¥ : 100. 000ps

Hold Off Time
@

Set the length of time for
a~ which to skip the search
08l conditions.

VIRETEE Set the number of times to
@ skip the search conditions.

Executing a Search (Search)
Press the Search soft key to execute the search.
SEARCH
Type

EdEe

4 Condition
Setup

CHiTE
4

Display Setup
4 Skip Mode

OFF
Start/End

Point When a Point That Matches the Specified

-5.000div
9. 00div

Pattern No

Patterin| No

No Match. 0

Executes a search

Search Search

v

Push € : Toggle
Start Point
L -5.000div

Pattern No

End Point
5.00div

Executing Searches
1. Set the search conditions.

2. Press the Search soft key.

Search Conditions Is Found

a— Set the detected point
A number.

The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

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 Using Conditions to Limit Edge Searches

This section explains the following settings (which are used when using conditions to limit edge
searches).
» Search type
» Search range
Search start and end points
» Search conditions
Source, slope, qualifications, logic combination, search requirements, the level used to detect signal
states, and hysteresis
» “Search Type (Type),”
“Search Range (Start/End Point),” and
“Search Conditions (Condition Setup)”
in the Features Guide

SEARCH Edge Qualified Menu
Press SEARCH, the Type soft key, and then the Edge Qualified soft key to display the following
menu.

SEARCH

Type
g Set the search type to Edge Qualified.
EdEengnaElied
4 Condition
Setup

CHiTE

e-Configure the search conditions.

L ERIE - Configure the detected waveform display. » section 11.1

4 Skip Mode

OFF

Start/End
Point: .
- Configure the search range.

5. 00dliv
Pattern No

No Match.

I - Executes a search P section 11.1

When You Press the Start/End Point Soft Key
Push®:Toggle

BERRTIEE -+ Set the start point.
O -5.00div P

EELCLEE -« Set the end point (fixed at 5 div).

5.00div
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11.2 Using Conditions to Limit Edge Searches

Setting Search Conditions (Condition Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

When you execute a search, you cannot use the CH8 terminal and LOGIC(L) port as the source at the same
time. Specify the source that you want to use in advance by pressing either the CH8 key or the L key.

Press the Condition Setup soft key to display one of the menus shown below. The menu that is
displayed varies depending on the specified source.

When the Source is CH1 to CH8 or Math1 to Math4 When the Source Is LOGIC(L) or LOGIC(A|B)*

CGondition Condition

S Set the source EE Set the source (LOGIC(L),
oA (CH1 to CH8, Math1 to Math4). LOEE(D) LOGIC(A|B)).

Slope Slope
- Set the slope (£, 1).

e T F 1

= =

iR - Set the qualifications. Qualification

Logic Logic
a-Set the logic combination (AND, OR).

BRI OR AR OR

Condition Condition

a-Set the search requirement (True, False).

el False IiE Falke
By

Level/Hys

L

jl Set the hysteresis and the level used to Level/Hys

detect the state for each signal.

Source Bit
LA Sct the source bit (L0 to L7,

B A0 to A7, BO to B7).*

*

LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

Setting the Qualifications (Qualification)
Press the Qualification soft key to display the following screen.

Example: When the source is CH1

Signal set to be the source
Qualification
T !

CH8 and LO to L7 cannot
be enabled
simultaneously.

Specify the source that
you want to use in

‘ @l advance by pressing
e 8l either the CH8 key or the
"""""""""""""""""""" M L key.

= =R =R 2R =S ==

== = = e s =< <

=

===
===

Set the qualifications (H, L, X) —
for signals other than the
source.

=
=

X X

=
=

IL16 option

=== ==
=== ==

=== ==

=
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11.2 Using Conditions to Limit Edge Searches

Setting the Hysteresis and the Level Used to Detect the Signal State for Each Signal
(Level/Hys)
Press the Level/Hys soft key to display the following screen.

Set the level used to detect the state of each signal.

Set the hysteresis.
Level Hysteresis

CHI[™ 0.00v |7 0.6div

CH2 ™ 0.00V |~ 0.6div

CH3 ™ 0.00V |~ 0.6div

CH4 ™ 0.00V |~ 0.6div

CH5 ™ 0.00V |~ 0.6div

CH6 ™ 0.00V |7 0.6div
CHT ™ 0.00V |7 0.6div
CH8 ™ 0.00V |7 0.6div

Math! [¥ 0.00%V |~ 0.6div
Math2 ¥ 0.00%V |~ 0.6div
Math3 7 0.00%V |~ 0.6div
Mathd |7 0.00%V |~ 0.6div
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11.3 Searching for State Conditions

This section explains the following settings (which are used when searching for state conditions).
» Search type
» Search range
Search start and end points
» State condition
Clock source, pattern, logic combination, search requirements, the level used to detect signal
states, and hysteresis
» “Search Type (Type),”
“Search Range (Start/End Point),” and
“Search Conditions (Condition Setup)”
in the Features Guide

SEARCH State Menu

Press SEARCH, the Type soft key, and then the State soft key to display the following menu.

SEARCH

Type
a-Set the search type to State.
State

4
Condition

Pl - Configure the state conditions.

L UEE - Configure the detected waveform display. » section 11.1

< skip Mode

OFFF
Start/End

Point .
=i Configure the search range.

5. 00div
Pattern No

No Match.

I - Executes a search P section 11.1

When You Press the Start/End Point Soft Key
Push®): Toggle
SRR IS+ Set the start point.
L -5.00cliv P

End Point = . ) .
5 00div Set the end point (fixed at 5 div).
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11.3 Searching for State Conditions

Setting State Conditions (Condition Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

When you execute a search, you cannot use the CH8 terminal and LOGIC(L) port as the source at the same
time. Specify the source that you want to use in advance by pressing either the CH8 key or the L key.

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

When the Clock Source is X, CH1 to CH8, When the Clock Source is LOGIC(L) or
or Math1 to Math4 LOGIC(A|B)*
Condition Condition
UL Set the clock source UCE S Set the source (LOGIC(L),

% (X, CH1 to CH8, Math1 to Math4). LOEE(D) LOGIC(A|B)).
B

cuClu - Set the pattern. Pattern

5

Logic Logic
a-Set the logic combination (AND, OR).

AR OR

Condition

AN OR

Condition
a-Set the search requirement (Enter, Exit).

Enter  |EXit Enter |EXiE

= Set the hysteresis and the level used =
VRN -to detect the state for each signal. Level/Hys
» section 11.2

Source Bit
@ Source Bi Set the source bit (LO to L7,

LO A0 to A7, BO to B7).*

* LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

Setting the Pattern (Pattern)
Press the Pattern soft key to display one of the screens shown below. The screen that is displayed
varies depending on the specified clock source.

Example: When the clock source is CH1

Set the slope for the clock
source signal (£, 1). Pattern

LH
r‘]

CH8 and LO to L7 cannot be
enabled simultaneously.
Specify the source that you
want to use in advance by
pressing either the CH8 key
or the L key.

S

-
Bl=<lli=< =< =< =< =< =< =<

-
-

Set the pattern (H, L, X) for —
signals other than the
clock source.

- ==
- ==

IL16 option

= || == == ===
- ==
- ==

-
-

Mathi
Math?2
Math3
Mathd
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11.3 Searching for State Conditions

* When There is No Clock Source (When the Clock Source is X)

You can set the pattern for all the signal states for CH1 to CH7, CH8 or LO to L7, AO to A7, BO to
B7, and Math1 to Math4.

* A0 to A7 and B0 to B7 are available on models with the /L16 options.
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11.4 Searching for Pulse Width

This section explains the following settings (which are used when searching for pulse width).

» Search type
» Search range

Search start and end points
» Search conditions

Source, polarity, time width mode, reference times, the level used to detect signal states, and

hysteresis

SEARCH Pulse Width Menu

» “Search Type (Type),”

“Search Range (Start/End Point),” and
“Search Conditions (Condition Setup)”
in the Features Guide

Press SEARCH, the Type soft key, and then the Pulse Width soft key to display the following menu.

SEARCH

Type
a-Set the search type to Pulse Width.
RulserMidith

4 Condition
Setup

CHRTE

& Configure the search conditions.

< skip Mode

- w-Configure search skipping. » section 11.1

Start/End
Point: .
B Configure the search range.

5. 00div
Pattern No

No Match.

I - Fxecutes a search P section 11.1

When You Press the Start/End Point Soft Key

Bellinge-» Set the start point.
-5.00cliv

@ End g’o(i)'(‘)tdiv Set the end point.

L BEUEE - Configure the detected waveform display. » section 11.1

11-10
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11.4 Searching for Pulse Width

Setting Search Conditions (Condition Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

When you execute a search, you cannot use the CH8 terminal and LOGIC(L) port as the source at the same
time. Specify the source that you want to use in advance by pressing either the CH8 key or the L key.

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

When the Source is CH1 to CH8 or When the Clock Source is LOGIC(L) or
Math1 to Math4 LOGIC(A|B)*

CGondition Condition

S Set the source feures
GH (CH1 to CH8, Math1 to Math4). ()

Polarity

o Set the source (LOGIC(L),
LOGIC(A|B)).

Polarity

a-Set the polarity (1, [ ).

Il 0 Il a0

Mode Mode
5-Set the time width mode.

. i
ST Hbre tan i MoTERthian

Source Bit

' o~ Set the source bit.

Time: Time:

o-Set the reference time. Set the

reference time.

1.0ns 1.0ns

Level/Hys Level/Hys Set the level used to
o0y " ummmnd o detect the state of each
(e signal and the hysteresis.

Push¥#:1.000; Push¥##:1.000ns
& i = @ CH Level il * Level u_sed to detect @ Source Bit T
@ ORI each signal state = * Reference time
1.315 R . Hysteresis LU
« Reference time * Set the source bit (L0 to L7,

A0 to A7, BO to B7).*
* LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

Setting the Time Width Mode (Mode)
Press the Mode soft key to display the following menu.

Mode

o
It More: than

a4
ILless than

Jij?LTin1eOut

Set what kind of relationship must be established between the source’s pulse width and the
specified reference times (Time1 and Time2) for a point to be detected.

More than:  The pulse width must be longer than reference time Time1.

Less than:  The pulse width must be shorter than reference time Time1.

Between: The pulse width must be longer than Time1 but shorter than Time2.
OutOfRange: The pulse width must be shorter than Time1 or longer than Time2.
TimeOut: The pulse width must be longer than reference time Time1.

IM DLM4038-02EN
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11.4 Searching for Pulse Width

Setting the Reference Times (Time1 and Time2)
Press the Time soft key to display one of the menus shown below. The menu that is displayed

varies depending on the set time width mode.

When the Time Width Mode Is More than,
Less than, or TimeOut

Condition

Source
CHl
Polarity
L gl

Mode

i
i HBrENtE

Time
1.0ns

Level/Hys

0.00v
0. Geliv

Push##:1.000ns

Time1

@ w- Set reference time Time1.

When the Time Width Mode is
Between or OutOfRange
Condition

Source

GHI
Polarity

1.0ns
2.0ns

Level/Hys

0.00Y
0. 6div

LS - Set reference time Time1.

1.0hs

LA - Set reference time Time2.

2.0ns

11-12
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11.5 Searching for State Width

This section explains the following settings (which are used when searching for state width).
» Search type
» Search range
Search start and end points
« State condition
Clock source, pattern, logic combination, search requirements, time width mode, reference times,
the level used to detect signal states, and hysteresis
» “Search Type (Type),”
“Search Range (Start/End Point),” and
“Search Conditions (Condition Setup)”
in the Features Guide

SEARCH State Width Menu

Press SEARCH, the Type soft key, and then the State Width soft key to display the following menu.

SEARCH

Type
a-Set the search type to State Width.
StatelWidih

4
Condition

Rl - Configure the state conditions.

L BUEE - Configure the detected waveform display. » section 11.1

< skip Mode

OFFF
Start/End

Point .
S Configure the search range.

5. 00div
Pattern No

No Match.

I - Fxecutes a search » section 11.1

When You Press the Start/End Point Soft Key
Push®): Toggle
SRR IS -« Set the start point.
L -5.00cliv P

End Point S48 . . .
L Set the end point (fixed at 5 div).
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11.5 Searching for State Width

Setting State Conditions (Condition Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port
When you execute a search, you cannot use the CH8 terminal and LOGIC(L) port as the source at the same
time. Specify the source that you want to use in advance by pressing either the CH8 key or the L key.

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

When the Clock Source Is LOGIC(L) or LOGIC(A|B)*

Condition

Clock Set the clock source

= (X, CH1 to CH8/LOGIC(L), —>
i LOGIC(A|B), Math1 to Math4).

CH5=CHB/1L0GIC

L

ICHCURE - Set the pattern. L

Losic Set the logic combination
sl (AND, OR).

CH4

« CH5-CHg/
LOGIC

OGIGIRY

LU Set the search requirement

]
cHo-che/ NG
M=o (True, False).

LOGIC

=-Set the time width mode. Mathi-Mathd LOGIC(L) == Mathi-Mathd

Set the hysteresis and the level
(I used to detect the state for each
signal. » section 11.2

LOGIC(AIB)

Push¥##:1.000ns .
@ Source Bit Set the source bit

E-(LO to L7, A0 to A7,
Ly BO to B7).*

Timel
w-Set the reference time.

@

* LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

Setting the Pattern (Pattern)
Press the Pattern soft key to display one of the screens shown below. The screen that is displayed
varies depending on the specified clock source.

Example: When the clock source is CH1

Set the slope for the clock
source signal (£, 1). e Pattern
2 ]

CHB8 and LO to L7 cannot
be enabled simultaneously.
Specify the source that you
want to use in advance by
pressing either the CH8
key or the L key.

= | s< < < < < <]

=
=

Set the pattern (H, L, X) for —
signals other than the
clock source.

=== ==
=== ==

IL16 option

=== == ==
=== == ==
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11.5 Searching for State Width

* When There is No Clock Source (When the Clock Source is X)
You can set the pattern for all the signal states for CH1 to CH7, CH8 or LO to L7, AO to A7, BO to
B7, and Math1 to Math4.
* A0 to A7 and B0 to B7 are available on models with the /L16 options.

Setting the Time Width Mode (Mode)
Press the Mode soft key to display the following menu.

Mode

o
It More: than

a4
ILless than

iaey
Tk Between

Jij?LTin1eOut

Set what kind of relationship between the length of time the state condition is met or not met and
the specified reference times (Time1 and Time2) will result in a detected point.

More than: A point is detected when the period during which the state condition is met or not
met is longer than reference time Time1 and the condition changes.

Less than: A point is detected when the period during which the state condition is met or not
met is shorter than reference time Time1 and the condition changes.

Between: A point is detected when the period during which the state condition is met or not

met is longer than Time1 but shorter than Time2 and the condition changes.
OutOfRange: A point is detected when the period during which the state condition is met or not
met is shorter than Time1 or longer than Time2 and the condition changes.
TimeOut: A point is detected when the period during which the state condition is met or not
met is longer than reference time Time1.
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11.5 Searching for State Width

Setting the Reference Times (Time1 and Time2)
The menu that appears varies depending on the set time width mode.

When the Time Width Mode Is More than, When the Time Width Mode is Between or
Less than, or TimeOut OutOfRange
Condition
Clock

Condition
Clock

G G

1 =

Pattern Pattern

Logic

Logic

AN OR AN OR

Condition Condition

True [Fal5e True [Fal5e

Mode

|
TS More itiEn

By
Level/Hys

Push #g:1.000ns

Timed 5 Set reference time Time1.

m Set reference time Time1. . .
w-Set reference time Time2.
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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 (which are used when analyzing or searching FlexRay bus
signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, bit rate, bus channel, sample point, the level used to detect the source state,
and hysteresis
» Decode display
+ List display
List size, display position, and zoom linking
» Zoom position
* Analysis number
» Search
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

SEARCH FlexRay Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select FlexRay to display the following menu.

SERIAL BUS Serial Bus

Serial Bus

v

Display j Turns on or off the serial bus signal analysis

[zl and search displays. Select which serial bus to set

Type " (Serial Bus1 to Serial Bus4).

5~ Set the serial bus signal type to FlexRay.
FlexRay:

4 Setup i
- Set the serial bus.

CHiFSMbps

4
S - Configure the search.

Decode

s~ Set the decode display (Hex, Bin).

- Configure the list display.

Push@: Toggle .
C IS BN - Set the analysis number.

g I Pﬂoﬁi})i(‘)"}_ - Set the zoom position.
=2 This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Setting the Serial Bus (Setup)
Note

Using the CH8 Terminal and LOGIC(L) Port

If you perform an analysis or execute a search when using the LOGIC(L) port for input, you cannot specify

CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display the following menu.

During Auto Setup

Setup

Source

- Set the source (CH1 to CH8, Math1 to Math4).
il

Bit Rat
B Sct the bit rate (2.5 Mbps, 5 Mbps, 10 Mbps).
BMbps

Channel

5~ Set the bus channel (A, B).
B B

Sample Point

@y Set the sample point (4, 5, 6).

'—e"%' = Set the level used to detect source states.

Hysteresis = .
0 6l Set the hysteresis.

Auto Setup (Auto Setup)

1. Set the source.

Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.

GG - Executes auto setup ——» LI - Stop auto setup.

Manual Setup

The DLM4000 automatically configures the bit rate, bus channel, sample point, 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 serial bus

configuration, 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.

» Source

* Bitrate

e Bus channel

*  Sample point

» Level used to detect source states
» Hysteresis

12-2
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12.1 Analyzing and Searching FlexRay Bus Signals (Option)

Setting the List Display (List)

Press the List soft key to display the following menu.

List

Zoom Link Lo
- Turns zoom linking on or off
OFF  [ON

CSR N Set the list size and the display position
ei(n-;)@ (Full Screen, Half(Upper), Half(Lower)).

4
EITRES I —— > Lists the analysis results

Analysis number

Serial Bus

Timelms); Len| GG Data Information,
-4 -0.205008 4 3 010101 0101010101 FES Error

0.256792
0.306992
0.358192

4 02 02 02 02 02 02 02 02
4 03 03 03 03 03 03 03 03
4 010203 04 05 06 07 08

-3 -0.153808 4 3 02 02 02 02 02 02 02 02
PUSh"-o -2 -0.102608 4 3 03 03 03 03 03 03 03 03
List No. -1 -0.051408 4 3 010203 04 05 06 07 08
O 0 -0.000216 4 3 00 00 00 00 00 00 00 0O
1 0.050984 5 3 C8CY CA CB CC CD CE CF DO D1
0.102182 2 3 FF FF FF FF
0.153384 [i} 3 01010101 02020202 03030303
Set the analysis number_ 0.204592 4 4 0101010101010101 CRC Error
4
4
4

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 to display the following menu.

Search

4
GELNTERE - Jump to the specified field (ID, Payload Length, Header CRC, Cycle Count, CRC).

Result Window
a-Set the zoom window (Zoom1 or Zoom2).

ool

LS Set the search type (Frame Start, Error, ID/Data).
e Se @ ™ section 2.9

LD Fxecutes a search —» This appears when a point that matches
the specified search conditions is found.

Push®: Toggle Push@: Toggle
@ Pattern No ClcuEul Ve — Set the detected point number.
No Match. 0]
Z1 Position Al IR - Set the zoom position.
0.00div e -4 78div

Jumping to the Specified Field
Jumps to the field in the data frame that corresponds to the specified detected point number (Pattern
No).

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type
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 2.9.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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 (which are used when analyzing or searching CAN bus
signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, bit rate, recessive level, sample point, the level used to detect the source state,
and hysteresis
» Decode display
» List display
List size, display position, and zoom linking
* Zoom position
* Analysis number
» Search
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

SEARCH CAN Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select CAN to display the following menu.

Serial Bus

SERIAL BUS

Serial Bus
1

1

v

Display Turns on or off the serial bus signal analysis

s @l and search displays | Select which serial bus to set

Type (Serial Bus1 to Serial Bus4).

- Set the serial bus signal type to CAN.
AN

4 Setup )
2 Set the serial bus.

CHIT500kbpS

4
S - Configure the search.

Decode

& Set the decode display (Hex, Bin, or Symbol).”

w- Configure the list display.

Pus_ho:Tnggle )
L2l PN - Set the analysis number.

@ P°05it'i°'}_ - Set the zoom position.
LA This sets the zoom position for the window selected
during zoom window configuration (described later).

* You can select display CANdB symbols if you load the physical value/symbol definition file (.sbl).
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

If you perform an analysis or execute a search when using the LOGIC(L) port for input, you cannot specify
CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display the following menu.

During Auto Setup

Setup

LRI - Fxecutes auto setup —> GEC - Stop auto setup.

Manual Setup

Source When the Bit Rate Is Set

- - Set the source (CH1 to CH8, Math1 to Math4). to User Define
LICC Set the bit rate (33.3 kbps, 83.3 kbps, 125 kbps, =N Bit Rate
BODRBRE 250 kbps, 500 kbps, 1 Mbps, User Define). USETIDETE

Recessive

Recessive

- Set the recessive level (H, L).

H L H L

BitRate/
Sample Point:

1000. Okbps
62.5%

Sample: Point

Sample Point

62.5%

v

62.5%

Level/Hys

0.00¥
0. bdiv

Level/Hys Level/Hys

0.00Yy
0. 6div

0.00v
0. Geliv

Set the bit rate
and sample point.

Set the sample
point.

Configure the detection

level and the hysteresis.
Push @: Toggle Push##:62.5%

LI - « Level used to detect Sample Point

S source states
O Hysteresis

0.6civ 8 Hysteresis

PushB (-] :gnggle
JLCICNE - « Bit rate
@ [000 .0kbps

Sample Point -39 Sample point
62.5%

- * Sample point
62.5%

Auto Setup (Auto Setup)

1. Set the source.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.
The DLM4000 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 serial bus
configuration, 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.
» Source

- Bitrate

* Recessive level

» Sample point

» Level used to detect source states

* Hysteresis
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12.2 Analyzing and Searching CAN Bus Signals (Option)

Setting the List Display (List)

Press the List soft key to display the following menu.

List

Zoom Link Lo
- Turns zoom linking on or off
OFF  [ON

CSR N Set the list size and the display position
ei(n-;)@ (Full Screen, Half(Upper), Half(Lower)).

4
EITRES e — Lists the analysis results

Analysis number

Serial Bus

Frame fick’ Infiormation

Error
Data
Data
Data
Data
Data

Push##:0
List No.

@

Set the analysis number.

<< =< < <fH< < <<=

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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12.2 Analyzing and Searching CAN Bus Signals (Option)

Search Setup (Search)

Press the Search soft key to display the following menu.

Search

4
LRS- Jump to the specified field (SOF, ID, Control Field, Data Field, CRC, ACK).

Result Window

a- Set the zoom window (Zoom1 or Zoom2).

o0

LECE Set the search type (SOF, Error, or ID/Data).
SOF » section 2.10

- Fxecutes a search — This appears when a point that matches
the specified search conditions is found.

Push @ : Toggle
@ Pattern No — Set the detected point number.
PR EITIEE - Set the zoom position.
i -4 . 78div

Push®: Toggle
@ Pattern No
No Match.

Z1 Position
0.00div

Jumping to the Specified Field

Jumps to the field in the data frame that corresponds to the specified detected point number (Pattern
No).

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type

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 2.10.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom Position
You can change the zoom position, which is the point on the waveform that is zoomed in on.

12-8
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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).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, bit rate, data bit rate, recessive level, sample point, the level used to detect the
source state, and hysteresis
» Decode display
» List display
List size, display position, and zoom linking
* Zoom position
* Analysis number
» Search
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

SEARCH CAN FD Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select CAN FD to display the following menu.

SERIAL BUS Serial Bus

Serial Bus |

LA Turns on or off the serial bus signal

=S/l analysis and search displays.

Type I Set the type to CAN FD.
cEFD | [CENIED (If the CAN FD standard is set to
(5088 non-ISO, “(non-ISO)” is displayed.)’

4 Setup s
o onem Set the serial bus.

/1Mbps
4

| Select which serial bus to set
(Serial Bus1 to Serial Bus4).

S - Configure the search.

Decode

& Set the decode display (Hex, Bin, or Symbol).2

- Configure the list display.

Push@: Toggle .
(CJES BN - Set the analysis number.

a Pﬂoﬁigg'}_ - Set the zoom position.
=% This sets the zoom position for the window selected
during zoom window configuration (described later).

1 For setting the CAN FD standard, see page 12-10.
2 You can select display CANdB symbols if you load the physical value/symbol definition file (.sbl).
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12.3 Analyzing and Searching CAN FD Bus Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

If you perform an analysis or execute a search when using the LOGIC(L) port for input, you cannot specify
CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display the following menu.

During Auto Setup

Setup

GHeRDEE- Executes auto setup.——» VIS - Stop auto setup.

Source

- Set the source (CH1 to CH8, Math1 to Math4).
|

4 Bit Rate
R L Bit Rate
4 Data BitRate 500KBRS

1Mbps
62.5%

Recessive

Manual Setup

Bit Rate

- Set the bit rate (250 kbps, 500 kbps, 1 Mbps,
User Define)

)l Set the recessive
B L level (H, L).
DEjE G Set the CAN FD

g standard
CUBEREY (1SO, non-ISO).*

When the Bit Rate Is

ey wwemn  Configure the detection Set to User Define

Level level and the hysteresis.
@ Yy -
® 0.30v |18 Level used to detect Push %:62.5¢

Push®): Toggle

resi . Bit Rate i
HySte'(,e_Egziv source states .Sa"‘p'e Point P, sample @ {5000, 0kbps Set the bit rate.
* Hysteresis B point. mple Egi';; Set the sample

point.

* The CAN FD standard setting is
linked to the corresponding setting Data BitRate
of the CAN FD trigger. Bit Rate
» section 2.11 >

w Set the data bit rate (500 kbps, 1 Mbps, 2 Mbps,
M55 4 Mbps, 5 Mbps, 8 Mbps, User Define)

When the Data Bit Rate Is
Set to User Define
Push@:Togzle

Bit Rate = j
@ R Set the bit rate.

: Sample Point LYY sample
62.5% point.

Push##:62.5%

Sample Point
g~ Set the sample

64.5% point.

Auto Setup (Auto Setup)

1. Set the source.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.
The DLM4000 automatically configures the bit rate, data bit rate, recessive level, sample point, 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 serial bus
configuration, press the Abort soft key.

The auto setup feature will not work properly on some input signals.
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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.
» Source

- Bitrate

« Data bit rate

* Recessive level

» CAN FD standard

» Sample point

» Level used to detect source states

» Hysteresis

Setting the List Display

Press the List soft key to display the following menu.

List

Zoom Link L
s Turns zoom linking on or off
OFF  [ON

ERIEA Set the list size and the display position

e (Full Screen, Half(Upper), Half(Lower)).
4
SRS — Lists the analysis results

Analysis number

When the CAN FD standard is set to ISO

Serial Bus

Frame:
FD Data

Timetmsy.
-0.613261

Datal 86 GRO) Ak
63 62 61 60 53 58 57 56 C 11C48C Y
55 54 53 52 51 50 49 48

47 46 45 44 43 42 41 40

39 38 37 36 39 34 33 2

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

15 14 13 12 11 10 09 08

07 06 05 04 03 02 01 00

FD Data 08

00 OO 00 00 00 00 0O 00

FF FF FF FF FF FF FF FF

55 fifi G3 OF AA 55 3C FO

Information

Push¥2$:0
List No.

—0.357254

Set the analysis

number. 0.336763

0.672774

Serial Bus

Frame, 1D
FD Data 1FFFFFFF

Data) GRE:

FF FF FF FF FF FF FF FF OFBBFA Y
FF FF FF FF FF FF FF FF

FF FF FF FF FF FF FF FF

-3.031328 01 02
-2.397312
-1.781296
-1.129280
—0.565264

Data

Data FE

Data
FD Data
FD Data

FF 01 A4
55 AA C3 OF
Af 55 3C FO

0.566768
1.134784
1.736800

FD Data
FD Data
FD Data

FF FF FF FF
55 AA C3 OF
Af 55 3C FO

15555555
OAAAARAR

< < <Pd< < < < =<

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 to display the following menu.

Search

4
LRS- Jump to the specified field (SOF, ID, Control Field, Data Field, CRC, ACK).

Result Window

a-Set the zoom window (Zoom1 or Zoom2).

o0

LU Set the search type (SOF, Error, or ID/Data).
SOF » section 2.11

- Fxecutes a search — This appears when a point that matches
the specified search conditions is found.

Push @ : Toggle
@ Pattern No — Set the detected point number.
Pl EITIEE - Set the zoom position.
i -4 . 78div

Push®: Toggle
@ Pattern No
No Match.

Z1 Position
0.00div

Jumping to the Specified Field

Jumps to the field in the data frame that corresponds to the specified detected point number (Pattern
No).

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type

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 2.11.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom Position
You can change the zoom position, which is the point on the waveform that is zoomed in on.

1212
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12.4 Analyzing and Searching LIN Bus Signals
(Option)

This section explains the following settings (which are used when analyzing or searching LIN bus
signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, bit rate, revision, sample point, the level used to detect the source state, and
hysteresis
» Decode display
» List display
List size, display position, and zoom linking
* Zoom position
* Analysis number
» Search
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

SEARCH LIN Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select LIN to display the following menu.

SERIAL BUS Serial Bus

Serial Bus 1
1

v

LB Turns on or off the serial bus signal analysis

=S/l and search displays | Select which serial bus to set

Type (Serial Bus1 to Serial Bus4).

o~ Set the serial bus signal type to LIN.
0]

4 Setup )
- Set the serial bus.

CHITIS200hps)

4
S - Configure the search.

Decode

&~ Set the decode display (Hex, Bin).

- Configure the list display.

Pus_ho:Tnggle )
L2l - Set the analysis number.

@ P°05it'i°'}_ - Set the zoom position.
DA This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

If you perform an analysis or execute a search when using the LOGIC(L) port for input, you cannot specify
CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display the following menu.

During Auto Setup

Setup

GIGESIRE - Fxecutes auto setup —» VIS - Stop auto setup.

Manual Setup

Source When the Bit Rate Is Set

i - Set the source (CH1 to CH8, Math1 to Math4). to User Define
L Set the bit rate (1200 bps, 2400 bps, 4800 bps, =N it Lt
TB200BRE 9600 bps, 19200 bps, User Define). UESTIDERTE
Revision Set the revision Revision
N0 (LIN 1.3, LIN 2.0, Both). N0

BitRate/
Sample Point:
19200bps
62.5%

Sample: Point:

Sample Point

62.5%

v

62.5%

Level/Hys

1.72v
0. 6div

Level/Hys Level/Hys

1.72¢
0. Geliv

1.72%

Configure the detection Set the sample — Set the bit rate

level and the hysteresis. oint. and sample point.
Push©: Toggle y Push ¥ :62.5% P Push €+ Tozgle ple p
Leveil i Level used to detect Sample Point ] @ B.t1 é‘f@t&) g Bit rate
a source states () y—* Sample point =

O Hysteresis Sample Point %

AL Hysteresis + Sample point

62.5%

Auto Setup (Auto Setup)

1. Set the source.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.
The DLM4000 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 serial bus
configuration, 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.
» Source

- Bitrate

* Revision

» Sample point

» Level used to detect source states

* Hysteresis
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Setting the List Display (List)

Press the List soft key to display the following menu.

List

Zoom Link Lo
- Turns zoom linking on or off
OFF  [ON

CSR N Set the list size and the display position
ei(n-;)@ (Full Screen, Half(Upper), Half(Lower)).

4
EITRES I —— > Lists the analysis results

Analysis number

Serial Bus

Timetms) IDZHield) Data ChecksumInformation
-158.412

-127. 164

-95.916

-B4.668

-33.420

Push##:0
List No.

@

Set the analysis number.

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, -2, and so on). Data after the trigger position (on the right side of the
waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).
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12.4 Analyzing and Searching LIN Bus Signals (Option)

Search Setup (Search)

Press the Search soft key to display the following menu.

Search

4
TR - Jump to the specified field (Break, Synch, ID, Data, or Checksum).

Result Window
a-Set the zoom window (Zoom1 or Zoom2).

ool

LS Set the search type (Break Synch, Error, or ID/Data).
tiseoue )l » section 2.12

LD Fxecutes a search —» This appears when a point that matches
the specified search conditions is found.

Push®: Toggle Push@: Toggle
@ Pattern No ClcuEul Ve — Set the detected point number.
No Match. 0]
Z1 Position Al iR - Set the zoom position.
-1.04div e -2 12div

Jumping to the Specified Field

Jumps to the field in the frame that corresponds to the specified detected point number (Pattern No).

Setting the Zoom Window
You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type
You can set this setting in the same way that you set the trigger type to Break Synch, Error, or ID/Data.
For details, see section 2.12.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom Position
You can change the zoom position, which is the point on the waveform that is zoomed in on.

12-16
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12.5 Analyzing and Searching CXPI Bus Signals
(Option)

This section explains the following settings (which are used when analyzing or searching CXPI bus
signals):
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, bit rate, T Sample, clock tolerance, counter error detection, the level used to
detect the source state, and hysteresis
» Decoded display
» List display
List size, display position, and zoom linking
* Zoom position
* Analysis number
» Search
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

SEARCH CXPI Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select CXPI to display the following menu.

SERIAL BUS Serial Bus

1

v

Serial Bus
1

Display
&~ Turns on or off the serial bus signal analysis

LU and search displays

Select which serial bus to set

Type | (Serial Bus1 to Serial Bus4).

a- Set the serial bus signal type to CXPI.
xRl

4 Setup .
- Set the serial bus.

CHITIS200hps)

4
S - Configure the search.

Decode

- Set the decode display (Hex, Bin).

- Configure the list display.

Pus_ho:Tnggle .
@ List No. — Set the analysis number.
)

1 POOSiBi(()"}_ - Set the zoom position.
=28 This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 terminal and LOGIC (L) Port

If you perform an analysis or execute a search when using the LOGIC (L) port for input, you cannot specify
CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display the following menu.

During Automatic Setup

Setup

Stop auto setup.
LG - F xecutes auto setup —» fbort A p

Manual Setup

When the bit rate is set
to User Define

GRS Set the bit rate (4800 bps, 9600 bps, Bit Rate
Tauo il 19200 bps, User Define).

UserDefitie

1 Sample T Sample

T Sample

0.040Tbit 0.040Tbit 0.040Tbit

Bit Rate/
Clock: Tolerance

19200bps

Clock Tolerance Clock Tolerance

+10.0% £10.0% +10.0%
Gounter Error Gounter Error Counter Error
Detection Set counter error Detection Detection

OFE: ON detection on or off. OFE oN OFE oN

Level/Hys Level/Hys Level/Hys

0,00y 0.00¢ Set the bit rate and

0.00Y

0.6cliv . . 0.6cliv 0. bcliv
Configure the detection Set T Sample. clock tolerance.
Push ©@: Toggle level and the hysteresis. Push ##:0.0400Thit Push@: Toggle .
) LBV‘E' - Level used to detect T Sample @ B'E(;‘zﬂ&;)ps Bit rate
7 source states 5 ° T Sample =

Hysteresis

Bug) . CRBICCLE - « Clock tolerance
AL« Hysteresis

0.04TThit
. £10.0%

Clock Tolerance

+0.0%

Counter Error
Detection

DR ON

Level/Hys

0.00v
0.6div

Set the clock
tolerance.

Push ##::5.0%

Auto Setup (Auto Setup)

1. Set the source.
Auto setup cannot be performed when the source is set to Math1 to Math4.
2. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.
The DLM4000 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.
» Source

- Bitrate

e T Sample

» Clock tolerance

» Counter error detection

» Level used to detect source states

» Hysteresis

Setting the List Display (List)

Press the List soft key to display the following menu.

List

Zoom Link Lo
s Turns zoom linking on or off
OFF  [ON

ERIEI Set the list size and the display position
i (Full Screen, Half(Upper), Half(Lower)).

4

BTG SE —— > Lists the analysis results
Analysis number

Serial Bus
Tinednsy, Data Tntornation
52,4732 00 11 22 33 44 55 66 77 88 99 AA BB
Push#:0 CC DD EE FF
32,4704 40 41 42 43 44 45 46 47 48 49 4A 4B
List No. ~12.4676 50 51 52 53 54 55 56 57 58 59 54 5B
7.5356 60 61 62 63 64 65 66 67 68 69 bA 6B
27.5384 70 7172 73 74 75 76 77 78 79 7A 7B
47.5412 ID-Parity Error
H 67,5440 90 91 92 93 94 95 96 97 98 99 9 9B CRC Error
Set the anaIySIS 87,5468 A0 A1 A2 3 A4 AD A6 A7 AB A9 AR AB Data Length Error
number. 107.5496 B0 B1 B2 B3 B4 B5 BG B7 B8 BY BA BB Framing Error

127.5524 IBS Error

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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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Search Setup (Search)

Press the Search soft key to display the following menu.

Search Set the search type.

=-SOF mode
Result Window
- Set the zoom window (Zoom1 or Zoom2).
Zoorl
ik E-Error mode
Mode _
SOF i
&-PTYPE mode
(B ID/Data mode

LELGIIBIEEE Wakeup/Sleep mode

B Fxecutes a search — This appears when a point that matches the
specified search conditions is found.

Push QF: Togzle Push QF: Togzle )
@ Pattern No. CIRHEANE -~ Set the detected point number.
No Match. 0]
71 Position PR EE - Set the zoom position.

& -4 647div

0.000div

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically

displayed during the automatic setup of the analysis settings.

Setting the Search Type
SOF (Start of Frame) Mode

Press the Mode soft key and then the SOF soft key.
The DLM4000 searches for the start position of CXPI bus signal frames.

12-20
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Error Mode
Press the Mode soft key, the Error soft key, and then the Error Type OR soft key to display the
following menu.
The DLM4000 searches for various errors.
Search Error Type OR
Parity

OFF ON

Result Wincow CRC

Zoomi EE ON
Mode Data Length

Efirior EE ON

* Error Type Friiulig | Turn on or off the detection of parity, CRC, data
OR oFE N length, framing, IBS, counter,* and clock errors.

IBS

OFF ON

Counter

OFF ON

Search

Push € : Toggle
@ Pattern No.
No Match.

1 Position
0.00div

* Not displayed when the counter error detection is set to off.

PTYPE Mode
Press the Mode soft key and then the PTYPE soft key.
The DLM4000 searches for the PTYPE of the CXPI bus signal.
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

ID/Data Mode

Setting Search Conditions (Condition Setup)

Press the Mode soft key, the ID/Data soft key, and then the Condition Setup soft key to display the
following screen.

The DLM4000 searches on the AND of SOF, ID, frame information, and data conditions. Items
whose check boxes are selected are used as search conditions.

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

Search

Result Window
Zoomi
Mode

ID7Dats

L
Condlition
Setup

Search

Push@:Togzle
@ Pattern No.
No Match.

, £1 Position
g 0.00div

—»>+ When the Comparison Condition Is True or False

GXPI'ID" /" Datal Gondition Setup

e SOF (always selected)
Set the PTYPE.

; Set the ID input format.
with PIYPE |l L Set the ID bit pattern.

Input Format Bin

Set frame information.

* Wakeup (0, 1, X)

* Sleep (0, 1, X)

*CT (0 to 3, X)

Set the comparison size.

Set the comparison start position.
Concition oot forvet| R — Set the comparison condition.
e Set the data pattern input format.
XXX XK XXX XXX XXKK XXXX XXXX XXXX

Kl Frame Information
Wakeup (X

i Data
Size 8 byte Position 0 byte

Set the data pattern.
XXX XK XXX XXX XXKK XXXX XXXX XXXX

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

CXP D/ Data Condition Setup

eemmmmm~ SOF (always selected)
Set the PTYPE.

: . Set the ID input format.
W RTYPE g Set the ID bit pattern.

kgt Format

Set frame information.

* Wakeup (0, 1, X)

* Sleep (0, 1, X)

*CT (0to 3, X)

Set the comparison size.

= B Set the comparison start position.

I Frame Information

I Diatia

g Set reference values a and b.

Set the bit positions of the most

Endin g Sign| Sign  UngiEn Significant bit (MSB) and the least
significant bit (LSB) in the data that
you will compare.

Set whether to use a signed (Sign) or
unsigned (Unsign) data format.

Set the byte order.

12-22
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12.5 Analyzing and Searching CXPI Bus Signals (Option)

Wakeup/Sleep Mode

Press the Mode soft key, the Wakeup/Sleep soft key, and then the Wakeup/Sleep Type OR soft
key to display the following menu.

The DLM4000 searches for wakeup pulses, wakeup states, sleep frames, or sleep states.

Search

Result Window W/S Type OR

Zoomi Wakeup Pulse

Mode OFF oM

Wakeup/Sleen: Wakeup

& Wakeup/Sleep

L OFE  ON Turn on or off the detection of wakeup pulses, wakeup
ype

ez Fems | | states, sleep frames, or sleep states.
O ON

Sleep

OFF ON

Search

Push @: Toggle
@ Pattern No.

No Match.
Z1 Position
0.00div

Executing Searches
1. Set the search type.

2. Press the Search soft key.

The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Numbers
You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, format, display channel, fast channel data type, slow channel message type,
the level used to detect the source state, and hysteresis
» Decode display
« List display
List size, display position, and zoom linking
* Trend display
Source, display, cursor measurement on/off, auto scale
* Zoom position
* Analysis number
» Search
Zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching SENT Signals (Option)”
in the Features Guide

SEARCH SENT Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select SENT to display the following menu.

SERIAL BUS Serial Bus

1

v

Serial Bus
1

isphuy Turns on or off the serial bus signal analysis

S /Ml and search displays | Select which serial bus to set

Type (Serial Bus1 to Serial Bus4).

a- Set the serial bus signal type to SENT.
BENT]

4 Setup .
a- Set the serial bus.
CHiNR0DIE

4
S - Configure the search.

Decode
. - Set the decode display (Hex or Bin).
EX
4
SLAIENEE- Configure the list display and trend display.

Pus_ho:Tnggle )
Ll ARG - Set the analysis number.

@ POOSiE]iB"}_ - Set the zoom position.
8 This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.6 Analyzing and Searching SENT Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

When you perform an analysis or execute a search, you cannot use the CH8 terminal and LOGIC(L) port as
the source at the same time. Specify the source that you want to use in advance by pressing either the CH8
key or the L key.

Press the Setup soft key to display the following menu.

Auto Setup (Auto Setup)

During Auto Setup

Executes auto setup > Stop auto setup.
Setup J

Auto Setup

When the Source Is LOGIC(L) or LOGIC(A|B)

Source Source

& Set the source (CH1 to CH8/LOGIC(L), »
il LOGIC(A|B)).* -
4 4

Format Format

4 Display

4 Display

Both
Fast CH
Data Type

Both
Fast CH
Data Type

Nibble  UEef Nibble  [USER

= =

User Setup User Setup

Slow CH Type

Slow CH Type

Entianced Erifianced

Push@:Togzle Push #:L0

Level
L 0.0V

Source Bit

@ t— Set the source bit (L0 to L7,
)] AO0to A7, B0 to B7).*

Hysteresis
0.6div

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

1. Set the source. If you select LOGIC(L) or LOGIC(A|B), set the source bit (LO to L7, A0 to A7, BO
to B7).
You cannot use auto setup under the following circumstances.
*  When the source is set to Math1 to Math4
*  When state display is applied to a LOGIC bit that is set as the source
2. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.
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 serial bus
configuration, 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.
» Source

» Format

« Display channel

» Fast channel data type

» Fast channel user data type

» Slow channel message type

» Level used to detect source states

» Hysteresis

Setup

When the Source Is LOGIC(L)
il g or LOGIC(A|B)

Source Source
=~ Set the source (CH1 to CH8/LOGIC(L), LOGIC(A|B)).! =)

i L0

4 4

o e Set the format. » section 2.13 Format

4 Display

4 Display

i Set the display channel
Both (Both, Fast CH, Slow CH). Both
Fast CH Fast CH
LIERIE Set the fast channel data type (Nibble, User). Data Type
Nibble  UBer Nibble  UEef
o =

User Setup

User Setup
Set the slow channel message type
BTGNS (Short, Enhanced) Slow CH Type
B (only when the version is JAN2010).
» section 2.13

Entianiced Entianced

Push¥#%:L0

Push@¥:Toggle .
FILENN Set the level used to detect source states. el Set the source bit
0.00v £ (LO to L7, AO to A7,
)] BOto B7).1

LEErote - Set the hysteresis.

0.6dliv v

When the fast channel data type is User

Set the user data type( Verion is set Set the user data type( Verion is set to APR2016).
to JAN2010 or FEB2008 and older). User: Datal lype Setup

User Data Type Setup

B Multiplexing
Size Orcler

i Datal Big;

Order
i Datal(FC) Big; Little

[ Data? Big T Data? Bigl  Little

M Data3 Big M Data3 Bigl  Little

Big

M Datad Big; Little

Set the nibble byte order (Big, Little). Check the check box when the
Set the data size (0 to 24).2 SENT signal is multiplexing?3.
Select the check boxes for the items that you want to use
as comparison conditions.

1 You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is
illuminated.
LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

2 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.

3 When Multiplexing is checked, the data size of Data 1 is fixed to 4 bits to correspond to FC.

Setting the Format (Format)
This is the same as setting the format for the trigger type. For details, see section 2.13.
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12.6 Analyzing and Searching SENT Signals (Option)

Configuring the List Display and Trend Display (List/Trend)

Press the List/Trend soft key to display the following menu.

List/Trend

List

(AL Turns zoom linking on or off
OFF  [ON

List Size

( ) - Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).
HElfUpREER

4
EITRESIEE, | ists the analysis results

Trend

w Configure the trend display.

Push##:0

List No.
@ g Set the analysis number.

Showing the List of Analysis Results (Show List)

Press the Show List soft key to display the following screen.

Analysis number

Serial Bus

Tjimetms))
-3.13038

Synclusy | Tick(usy,
168.08 3.00

(e s)
283.98

Information) SlowlH

—2.27805
—1.42563
—0.57326

1.13160
1.98403
2.83645
3.68891
4.54128
5.39360
B.24592

168.08
168.06
168.08

3.00
3.00

TCSE28
7C5E38
TCHE4S
TCHEDS
TCHEGS
TCHETS
7TCHERS
7CHEQS

284.00
284.01
283.99

ID=01
Data-F53
CRC:0F
Info-

Push##:0

List No. Set the analysis
@ - number (using the
jog shuttle).

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).

IM DLM4038-02EN

12-27



12.6 Analyzing and Searching SENT Signals (Option)

Configuring the Trend Display (Trend)

Press the Trend soft key to display the following menu.
When the Source Is Set to Fast Channel

Irend Trend

Trend
1

1

Display
- Turns the trend

LU display on or off

| Select which trend
to set (Trend1 to
Trend4).

Source

s Set the display

source to Fast CH. When Multiplexing is on
4 User Data

FastiGH
User Data

- Set user data

(1,2, 3, 4). o

Data #
DRSS Configure the User Data@FC B Sct user data
display. z (2,3,4)

1

User: Data

Cursor
&-Turns cursor

05 o measurement on or off

When cursor measurement is on
Set the cursor positions.
Push @ :Toggle

WEVg IS+ Cursor1 position
-4.00div

il —* Cursor2 position

4.00div Push#2:0

Datai(FC)
_Set Data1 (FC)
()

When the Source Is Set to Slow Channel

Trend Trend

Trend
1

1

v

L2 Turns the trend

TR display on or off | Select which trend to
set (Trend1 to Trend4).

Source Set the displ
8 Set the display When cursor measurement
SIGWICH source to is on

low CH.
S c Slow CH ID

00

<
Display Setup

Display Setup—u C_O nfigure the
display.

Cursor Turns cursor Cursor
a-measurement
ML on or off

Cursor

OFF ;]

OFF R
Cursor1/2

Cursor1/2
=4.00div
4.00div

Set the Set the cursor positions.

=4.00dcliv
4.00div

Push #:00 Push ##:00
NG E Set the Slow CH ID
message ID.

01

m ID. Push - Tozgle R
essage @ (MEVSIEEIE -+ Cursor1 position
4.

HUEraile - * Cursor2 position
4.00div

s Message ID
g

Setting the Message ID (Slow CH ID)

Set the message ID of the data you want to display the trend of. The selectable range of ID varies
depending on the decode display setting in the “SEARCH SENT Menu” (page 12-24) and the version
in “Setting the Serial Bus (Setup)” (pages 12-25 and 12-26), and the slow channel message type.

Version FEB2008 and older |
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
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12.6 Analyzing and Searching SENT Signals (Option)

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

Display Setup

UL Execute auto scaling.

WL Set the range to display the trend of
FAGis (Main, Zoom1, Zoomz2).
YT Display
w Turns the VT waveform

oFr display on or off

Push @: Toggle
Upper .
4 Set the vertical scale of the

Lower trend display.

-1.0000k

Executing auto scaling

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 to display the following menu.

Search

Result Window
e - Set the zoom window (Zoom1 or Zoom2).
L0J0)] [}

Mode

= B Set the search type (Every Fast CH, Fast CH S&C, Fast CH Data,
Fast: O Every Slow CH, Slow CH ID/Data, Error).
» section 2.13

LI Fxecutes a search —» This appears when a point that matches
the specified search conditions is found.

Push @ : Toggle
@ Pattern No — Set the detected point number.
Pl EIIE - Set the zoom position.
i -2 12div

Push@:Togzle
@ Pattern No
No Match.

Z1 Position
0.00div

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type

You can set this setting in the same way that you set the trigger type to Every Fast CH, Fast CH S&C,
Fast CH Data, Every Slow CH, Slow CH ID/Data, or Error. For details, see section 2.13.

However, if the search mode is Slow CH ID/Data, set ID/data reference values a and b in the format
(Hex or Dec) specified in decode display in “SEARCH SENT Menu” (page 12-24). The search condition
setup screen (Condition Setup) of Slow CH ID/Data mode does not have the “ID and data input format
setting (Input Format)” item in section 2.13 that is available on the trigger condition setup screen.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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 (which are used when analyzing or searching PSI5 Airbag
signals):
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
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
Source, display, cursor measurement on/off, auto scale
» Zoom position
* Analysis number
» Search
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

SEARCH PSI5 Airbag Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select PSI5 Airbag to display the following menu.

SERIAL BUS Serial Bus

Serial Bus

v

1

Display
& Turns on or off the serial bus signal analysis

LU and search displays

Select which serial bus to set

Type | (Serial Bus1 to Serial Bus4).

s Set the serial bus signal type to PSI5 Airbag.
PS5 Girbag;

4
BT - Set the serial bus.

4
S - Configure the search.

Decode
. s~ Set the decode display (Hex, Dec, Bin).
EX
4
L34 - Configure the list display and trend display.

Push€: Toggle .
@ List No. — Set the analysis number.
)

1 POOSi:i?'}_ - Set the zoom position.
2 This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Setting the Serial Bus (Setup)

Note
Handling of the CH8 terminal and LOGIC (L) Port

If you perform an analysis or execute a search when using the LOGIC (L) port for input, you cannot specify
CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display the following menu.

Auto Setup (Auto Setup)

Setup During Automatic Setup

—Stop auto setup.

a- Set the data frame source (CH1 to CH8).

GLGRERE - Execute automatic setup >

Sync
- Set the sync signal (CH1 to CHS,

CHI X).

Level/Hys:

580m¥
0. Geliv

4 Data

oHe
Bit Rate

v

CHENRBRbpS 12bRhpS

Level/Hys Data Bits

47 . 0mY

0. bliv
Number of
Slots

0BiE  16bit

ErrorDetection

Patitsdl  CRC

Aiito

« Sync Noise
Rejection

A450uE

Push ##:15.0%

Push@:Togzle

Level
@ Bs0mY

Clock Tolerance

@

Hysteresis
0.6div

+ 0.0%

1. Set the sync signal.

» Auto setup cannot be performed when the source is set to Math1 to Math4.

*  When X is specified, sync signal is not detected. Therefore, sync noise rejection is set to OFF.
2. Set the data frame source.

Auto setup cannot be performed when the source is set to Math1 to Math4.

3. Press the Auto Setup soft key.
The DLM4000 will automatically configure the serial bus settings.
Bit rate, data length, error detection method, sync noise rejection, clock tolerance, number of slots, level,
and hysteresis are set automatically.

*  When the sync signal (Sync) source is CH1 to CH8, the DLM4000 triggers on the rising edge of the sync
pulse.
* When the sync signal source is X, the DLM4000 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 source
Data frame source

Bit rate, data length, error detection method, sync noise rejection, clock tolerance

Number of slots

Set the time range of each slot (when the number of slots is set to a number from 1 to 6)

Hysteresis

Setup

Auto Setup

Sync Set the sync signal.

SITEE CH1 to CH8, Math1 to Math4, X

Level/Hys
580mY
0. 6div

4 Data

Level used to detect source states

Set the data frame source.

WO (CH1 to CH8, Math1 to Math4)

Bit Rate jl Set the bit rate.

T25HbPE (125kbps, 189kbps, User Define)

Data Bits

&~ Set the data length (10bit, 16bit).

A0Bill  16bit

ErrorDetection
E- Set the error detection method (Parity, CRC)’
Parityd CRC

4 Sync Noise
Rejection

A4, 0us

Set the sync noise rejection.?
=N, 5ynchoiseRe]

a-Turns on or off the
Push #:15.0% rejection mode

Clock Tolerance

Set the clock
e =L tolerance.

Push##:44. 0us
Rejection End

@ g Set the rejection
When the bit rate is set end.

to User Define

(.f“’*'hft”l{é’f’é"* B Set the bit rate.

[175.0kbps

CHERTRBKbRS

Level/Hys

WL Set the clock tolerance.
5.0%

Level/Hys

47.0mY
0. 6div

Number of
Slots

Auto

of slots.
(Auto, 1 to 6)

Setup

Auto Setup
Set the level and
hysteresis of the sync
signal.

5 Level used to detect
sync signal states

Syne

Push € : Toggle

Level
@ BHeimv

Hysteresis
0.5div. |8

i

Level/Hys

585mY
0. bdiv

Data

* Hysteresis
4

G2 125kbps.

Level/Hys

46.0m¥
0. bdiv

Number of
Slots

Set the time range
of each slot.

Push®): Toggle

ove
L 6 .0mY

Hysteresis
0.6dliv

Set the number =mmmsp When the number of slots is set to a
number from 1 to 6

47.0mY
0. 6div

Number of
Slots

(Example When the number
of slots is set to 6)
Slot

Slot 1| Start

Auto

Set the level and
hysteresis of the
data frame source.

44 .Qus

Push € : Toggle

Slot 2 Start Level

5 Level used to
detect data frame
_l source states.

* Hysteresis

181.3us
Slot 3 Start
328.9us
Slot 4 Start
492.0us — Select the slot for setting the start position.
Slot b Start
672.1us

Slot 6 Start

870.0us

Slot 6 End : .
5-Select the last slot for setting the end position.
1088.3us

Push##:44. 0us
SRRl Set the start position of each slot and

the end position of the last slot.

1 When the data length is 16 bit, the error detection method is fixed to CRC.
2 When the sync signal source is X, the sync noise rejection is set to OFF, and the sync noise rejection menu does not appear.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Configuring the List Display and Trend Display (List/Trend)

Press the List/Trend soft key to display the following menu.

List/Trend

List

L Turn zoom linking on or off.
OFF  [ON

CSR | Set the list size and the display position

ez (Full Screen, Half(Upper), Half(Lower)).
4
EITRESIEE, | ists the analysis results

LB - Configure the trend display.

Push##:0

List No.
@ g Set the analysis number.

Showing the List of Analysis Results (Show List)

Press the Show List soft key to display the following screen.

Analysis number

Serial Bus

Timetms) from| Synclosy, Slok Ho. Datal Earity/CRE Infiormation
—0.301012 197.71
—0.145404 353.32

0.058088
0.197752
0.353368
0.498816
0.556884 Frame Error,Clock Error
0.696552
0.852200
0.997620
1.055684

Push##:0
List No. Set the analysis

(using the jog
shuttle).

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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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Configuring the Trend Display (Trend)

Press the Trend soft key to display the following menu.

Trend Trend

Trend
1

1

Display
s~ Turn the trend display on or off.
OFF  ON Select which trend to set

| (Trend1 to Trend4).
= Set the display source (Slot1 to Slot6).”

=SERREE- Configure the display.

=-Turns cursor measurement on or off

When cursor measurement is on
Set the cursor positions.
Pusho:Tngglg L
il Cursor1 position

LMl -+ Cursor2 position
; 4.00cliv

* The selectable range of display source varies depending on the number-of-slots setting on the
Setup menu (page 12-33).

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

Display Setup

AR IE. Executes auto scaling

UL Set the range to display the trend of

Wit (Main, Zoom1, Zoomz2).

VT Display
- Turns the VT waveform display

LML on or off

4 Set the vertical scale of the
trend display.

Executing Automatic Scaling
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 to display the following menu.

Search Set the search type.

- Sync mode”
Result Window
- Set the zoom window (Zoom1 or Zoom2).

Zoom
QoM BiE - Start bit mode

Mode

v

Syic Frame

MU Frame in Slot mode”
IR Data mode

&~ Error mode

B Fxecutes a search — This appears when a point that matches the
specified search conditions is found.

Push@: Toggle Push®: Toggle )
@ Pattern No. CLGUEUl L - Set the detected point number.
No Match. 0]
71 Position PR e - Set the zoom position.

& -2 A2div

0.00div

* These modes will not be available if the sync signal source (page 12-33) is set X.

Configuring the Zoom Windows

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically

displayed during the automatic setup of the analysis settings.

Setting the Search Type
Sync Mode
Press the Mode soft key and then the Sync soft key.

The DLM4000 searches for the rising edge of sync pulses. Sync mode will not be available if the

sync signal source (page 12-33) is set X.

Start Bit Mode
Press the Mode soft key and then the Start Bit soft key.
The DLM4000 searches for the start bit of data frames.

Frame in Slot Mode

Press the Mode soft key and then the Frame in Slot soft key to display the following menu.
The DLM4000 searches for data frames included in the selected slot. Frame in Slot mode will not

be available if the sync signal source (page 12-33) is set X.

Search

Result Window

Zoom] Select the slot number.
Mode « When the number of slots on the Setup menu is set to a number from 1 to 6
Frame 1toN
in, Slot. where N is the specified number of slots
LB - When the number of slots on the Setup menu is set to Auto”
q 1t0 6

* See “Manual Setup” on page 12-33.

12-36

IM DLM4038-02EN



12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Data Mode

Press the Mode soft key, the Data soft key, and then the Condition Setup soft key to display the
following screen.

The DLM4000 searches on the AND of slot and data conditions. ltems whose check boxes are
selected are used as search conditions.

Search

Result Wincow

Zoomi

Mode

Dta

By
* Condition
Setup

Search

>+ When the Comparison Condition Is True or False

Data Condition Setup

lear the check box to remove
from search conditions.

Select the slot number.

format.

When data
length* is 10bit

When data
length* is 16bit

Set the data pattern.

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

Data Condition Setup

lear the check box to remove
from search conditions.

Select the slot number.

Condition |~ Data = a

v

a 001

*  See “Manual Setup” on page 12-33.

* Selecting the Slot Number

When the number of slots on the Setup menu is set to a number from 1 to 6~

1toN

where N is the specified number of slots
When the number of slots on the Setup menu is set to Auto”

1to 6

See “Manual Setup” on page 12-33.

» Setting Reference Values a and b

Data length* 10bit 16bit

Dec_ode display Hex, Bin Dec Hex, Bin Dec
setting

Selectable range 200 to 1FF -512 to 511 8000 to 7TFFF 32768 to 32767

*

See “Manual Setup” on page 12-33.
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12.7 Analyzing and Searching PSI5 Airbag Signals (Option)

Error Mode

Press the Mode soft key, the Error soft key, and then the Error Type OR soft key to display the

following menu.

The DLM4000 searches for various errors that are set to ON.

Search

Error Type OR
Result Window Frame
Zoomi DR ON
Mode
Eriior DR ON
Start Bit

1 Error Type
OR

ORE ON
Parity /CRC

DR ON

Frame Number

DR ON

Slot Boundary
Search
ORE ON

Executing Searches
1. Set the search type.
2. Press the Search soft key.

| Turn on or off the detection of Frame, Clock, Start Bit,
Parity/CRC, Frame Number, and Slot Boundary errors

The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Numbers

After setting the detected point number, you can display the waveform for the corresponding detected

point on the zoom window.

Setting the Zoom Position
You can change the zoom position, which is the point on the waveform that is zoomed in on.
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12.8 Analyzing and Searching UART Signals
(Option)

This section explains the following settings (which are used when analyzing or searching UART
signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, source, format, parity, grouping, the level used to detect the source state, and
hysteresis
» Decode display
» List display
List size, display position, grouping, detailed display, and zoom linking
* Zoom position
* Analysis and data numbers
» Search
Zoom window, search type, and search execution
» “Analyzing and Searching Serial Bus Signals” and
“Analyzing and Searching UART Signals (Option)”
in the Features Guide

SEARCH UART Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select UART to display the following menu.

SERIAL BUS Serial Bus

Serial Bus |

v

Display il Turns on or off the serial bus signal analysis

5NN/l and search displays | Select which serial bus to set

Type (Serial Bus1 to Serial Bus4).

e a- Set the serial bus signal type to UART.

4 Setup .
- Set the serial bus.
CHINS200bps

4
S - Configure the search.

Decode

- Set the decode display (Hex, Bin, ASCII).

- Configure the list display.

When Grouping Is Set to OFF When Grouping Is Set to ON
Push@: Togzle _Push@:Togele
Data No. —- Set the data number RTINS » Set the analysis number.

71 Position S iti Z1 Position —Se iti
@ i Set the zoom position. @ 0.I[l]IOdiv Se@ the zoom posmon: ' .
This sets the zoom position for the window
selected during zoom window configuration
(described later).

* For details on turning grouping on and off, see “Setting the List Display (List)” (described later).
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12.8 Analyzing and Searching UART Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

When you perform an analysis or execute a search, you cannot use the CH8 terminal and LOGIC(L) port as
the source at the same time. Specify the source that you want to use in advance by pressing either the CH8
key or the L key.

Press the Setup soft key to display the following menu.

Auto Setup (Auto Setup)

Setup During Auto Setup

LUCELIIE Fxecutes auto setup ——» LIS - Stop auto setup.

4 Source
Gl 18200605 When the Source Is
Format LOGIC(L) or LOGIC(A|B)
BBTINBRATY: Source
,. S
Parity B _Set the source. =) =

Evem  Odd L (CH1 to CH8/LOGIC(L), RLu®)
] < Bit Rate LOGIC(AIB))* 4 Bit Rate

(DU T9P00BTE

Bit Order

19200bps
Bit Order

MSB  [ESB

MSB  ESE

Polarity Polarity

L L L .t Source Bit
4 Source Bit
Push@:Togzle

Level
1.64¢

Hysteresis
L 0.6dliv

10

Push##:62.5%

Push ##:62.5%

Push##:L0

el Set the source bit
w (LO to L7, AO to A7,
L] BO to B7).”

Sample Point Sample Point

62.5%

62.5%

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

1. Press the Source soft key.
The source setup menu is displayed.

2. Set the source. If you select LOGIC(L) or LOGIC(A|B), set the source bit (LO to L7, AO to A7, BO
to B7).

You cannot use auto setup under the following circumstances.
*  When the source is set to Math1 to Math4
*  When state display is applied to a LOGIC bit that is set as the source

3. Press ESC to return to the bus setup menu.

4. Press the Auto Setup soft key.

The DLM4000 will automatically configure the serial bus settings.
The DLM4000 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 serial bus
configuration, 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.

.

.

Source

Format

Parity

Grouping

Level used to detect source states
Hysteresis

Setup

Auto Setup

4 Source

CHINISZ005pE

2 Set the source.

Format
- Set the data format (8bit NoParity, 7bit Parity, 8bit Parity).
it NoRaritsy,

Parity

a-Set the parity check (Even, Odd).
Evenl Odd

4

CLIZE - Turn grouping on or off.

Push@:Togzle

LeVE;' —Set the level used to detect source states.

RS - Set the hysteresis.

0.6dliv

Setting the Source (Source)
Press the Source soft key to display one of the menus shown below. The menu that is displayed
varies depending on the specified source.

¢ When the Source is CH1 to CH8 or Math1 to Math4

Source

Source _Set the source When the Bit Rate Is Set
- (CH1 to CH8, Math1 to Math4). to User Define
4 Bit Rate Set the bit rate < Bit Rate

g (1200 bps, 2400 bps, 4800 bps, 9600 bps, 19200 bps,

RGe BB 38400 bps, 57600 bps, 115200 bps, User Define).

Bit Order

UsertDefine

Bit Order

- Set the bit order (MSB, LSB).

MSB  ESE MSB  [ESB

Polarity

Polarity

¥ W 5~ Set the polarity ( o, ).

B M

Push ¥#:62.5% Push@:Toggle

LIREICHE - Set the bit rate.
@ 19%00bps

BEIGENTNE - Set the sample point.
62.5%

Sample Point

@ - Set the sample point.

62.5%
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12.8 Analyzing and Searching UART Signals (Option)

* When the Source Is LOGIC(L) or LOGIC(A|B)

Source

Source . When the Bit Rate Is
T Set the source (LOGIC(L), LOGIC(A|B)). Set to User Define

4 Bit Rate Set the bit rate
(1200 bps, 2400 bps, 4800 bps, 9600 bps, 19200 bps, »
38400 bps, 57600 bps, 115200 bps, User Define).

< Bit Rate

19200bps UsertDefine:

Bit Order Bit Order
- Set the bit order (MSB, LSB).
MSB  [ESB MSB  [ESE
Polarity Set the polarity Polarity

S (7o, o).

4 Source Bit

B M

4 Source Bit

Source Bit

v

10 0]

Push ##:62.5%

Push##:L0

. Push®: Toggle
Set the source bit SR - Set the bit rate.

OSamble Point il Set the sample ® Source Bit 8 (10 to L7, A0 to A7, 19800bps
625 pOint- BO to B7)* sl e - Set the samp|e
- [0 62.5% N

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

Setting the Grouping (Grouping)
Press the Grouping soft key to display the following menu.

Grouping

Grouping

- Turn grouping on or off.
OFF [N grouping

Push##:0.521ms

Byte Space
- Set the byte space.
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12.8 Analyzing and Searching UART Signals (Option)

Setting the List Display (List)

Press the List soft key on the SEARCH UART menu to display the following menu.

When Grouping Is Set to OFF

LG5t J—Turns zoom linking on or off

Zoom Link

E—— Set the grouping (set this to OFF).
Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).

Grouping
OFFl  ON Lists the analysis results

List Size Data from the leftmost side of the waveform display

Half(Upper) The data that corresponds to the selected data number is highlighted.

Serial| Bus
4

Show List

00000000
00000010
00000020
00000030
00000040

00000050
00000060

Push##:0 00000070
00000080
Data No. 00000090
@ 00000020
000000b0
000000c0
Set the data When A Framing Error Is Detected When a Parity Error Is Detected
number. An  is appended to the data number. An x is appended to the data number.

When Both a Framing Error and a Parity Error Are Detected
The #* used for marking framing errors is appended to the data number.

When Grouping Is Set to ON

List rTurns zoom linking on or off
Zoom Link
Set the grouping (set this to ON).
OFF [N
Grouping

Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).

OFF  [OH Lists the analysis results If multiple errors are detected in one piece of data, the
List Size . DLM4000 only displays the framing error indication.
Analysis number Framing Error or Parity Error

BEE A= Serial Bus
4

Show List Timedms) DatatHERY Datahsci); Information
—15.243 7E -
~13.670 FC F9 F2 E4
-10.379 48 90 21 42
-7.088 05 0A 14 A9

-3.785 53 27 CF 9F

6A 55 2f 55
2B D7 2E 5C
B& FO 60 41
03 06 OC 18
B1 E2 C5 0A
95 2B Db AC

Push ##:0
List No.

@

¥

Set the analysis
4 This is the detailed list of analysis results that is displayed when

number.
you press SET.
All data for the specified analysis number is displayed.
Serial Busi
Addr
00000000
When You Press SET * The data that corresponds to the selected data number is highlighted.

Push#%$:0

Data No.
@ a- Set the data

2 number.

* In the list that appears when you press SET, the same marks are
appended to the data numbers when 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 on the SEARCH UART menu to display the following menu.

Search

Result Window
e a-Set the zoom window (Zoom1 or Zoom2).
oom|

LW Set the search type (Every Data, Error, or Data).

=z » section 2.15

LIV Fxecutes a search —» This appears when a point that matches
the specified search conditions is found.

Push®: Toggle Push@:Toggle )
@ Pattern No ClcuEuliME— Set the detected point number.
No Match. 0]
Z1 Position Al CLiCUEE - Set the zoom position.

b -2.12div

0.07div

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type

You can set this setting in the same way that you set the trigger type to Every Data, Error, or Data. For
details, see section 2.15.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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 (which are used when analyzing or searching I1°C bus
signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, SCL source, SDA source, the level used to detect the source state, and hysteresis
» Decode display
» List display
List size, display position, detailed display, and zoom linking
* Zoom position
* Analysis number
» Search
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

SEARCH I12C Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select 12C to display the following menu.

SERIAL BUS Serial Bus

Serial Bus |

v

Display i Turns on or off the serial bus signal analysis

[ |l and search displays | Select which serial bus to set

Type (Serial Bus1 to Serial Bus4).

o~ Set the serial bus signal type to 12C.
it

4 Setwp .
- Set the serial bus.

GHIFCHZ

S LI - Configure the search.

Decode Format

e Set the decode display. —»> & Set the format (Hex, Bin, ASCII).

Hex

Start/Stop
Condition

OFF ;]

- Turns on or off the start/stop condition display

Code display example after decoding when set
to ON

B Set the analysis number. IF 4 Ro paTESE U DETEEZ |

RIS - Set the zoom position. 0

— This sets the zoom position for the Start condition Stop condition
window selected during zoom window
configuration (described later).

- Configure the list display.
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12.9 Analyzing and Searching I12C Bus Signals (Option)

Note

Setting the Serial Bus (Setup)

Using the CH8 Terminal and LOGIC(L) Port
When you perform an analysis or execute a search, you cannot use the CH8 terminal and LOGIC(L) port as
the source at the same time. Specify the source that you want to use in advance by pressing either the CH8

key or the L key.

Press the Setup soft key to display the following menu.

Auto Setup (Auto Setup)

Setup

During Auto Setup

GG - Executes auto setup

SOL Set the SCL source
& (CH1 to CH8/LOGIC(L),

- LOGIC(A|B)).*

Level/Hys:

1.56Y
0. Geliv

DA Set the SDA source

B (CH1 to CHS/LOGIC(L),
OH2 LOGIC(A|B)).*
Level/Hys

0.00v
0. Geliv

Include R/W

OFF R

Push®: Toggle

Level
L 1.58¢

Hysteresis
0.6div

1. Setthe SCL and SDA sources.

> Stop auto setup.

When the SCL Source Is
LOGIC(L) or LOGIC(A|B)

SCL

OGIGIRY

source Bit When the SDA Source Is
Lo LOGIC(L) or LOGIC(A|B)

SDA SDA
OGIGIRY e ()
Source Bit Source: Bit
5 L1
Include R/W Incluce R/W
OFF 0] OFF [0
Set the SCL Set the SDA

Push##:L0 source bit. Push #:1.0 source bit.
Source Bit

; Source Bit ;
o * Source bit @ & * Source bit

"™ (LotolL7, ®™ (L0tolL7,
A0 to A7, A0 to A7,
BO to B7)* BO to B7)*

The range within which the SDA source can be set changes depending on the SCL source as

indicated below.

SCL Source SDA Source
CH1 to CH4 CH1 to CH4
CH5 to CH8/LOGIC(L)" CH5 to CH8/LOGIC(L)
LOGIC(A|B) LOGIC(A|B)’

If you select LOGIC(L) or LOGIC(A|B), set the source bit (LO to L7, A0 to A7, BO to B7)

*

*

You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is

illuminated. LOGIC(A|B), A0 to A7, and B0 to B7 are available on models with the /L16 option.

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 DLM4000 will automatically configure the serial bus settings.
The DLM4000 automatically configures the level and hysteresis and triggers on the start condition of the

I°C bus signal.

While the serial bus is being configured, Auto Setup changes to Abort. If you want to stop serial bus
configuration, 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 I12C Bus Signals (Option)

Manual Setup

After running auto setup, you can change the following settings and display decoded results.

e SCL source
« SDA source

Level used to detect source states
Hysteresis

Setting the SCL Source and the SDA Source (SCL, SDA)
The range within which the SDA source can be set changes depending on the SCL source as

indicated below.

SCL source

SDA source

CH1 to CH4, Math1, or Math2
CH5 to CH8/LOGIC(L),” Math3, or Math4
LOGIC(A|B)’

CH1 to CH4, Math1, or Math2
CH5 to CH8/LOGIC(L),” Math3, or Math4
LOGIC(A|B)

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B) is available on models with the /L16 option.

Setup

Auto Setup

SCL

- Set the SCL source.
CHl

Level/Hys

1.56Y
0. 6div

SDA
CHE

Level/Hys

0.00y
0. 6div

Include R/MW

OFF ()]

Set the level and hysteresis

of the SCL source.
Push @: Toggle

Level
® 1.5V

LWEEE G » Hysteresis
0.6div

v

a—* Level used to detect source states [}

When the Source is CH1 to CH8 or Math1 to Math4

SDA

- Set the SDA source.
GHZ

Level/Hys

0.00Yy
0. 6div

Include R/MW

OFF ()]

Set the level and hysteresis of
the SDA source.

& * Level used to detect source states

Push @: Toggle
Level

.00V
RS- » Hysteresis
0.6div

* When the Source Is LOGIC(L) or LOGIC(A|B)

Setup

Auto Setup

SCL
(D)

Source Bit

L0

- Set the SCL source.

SDA
(D)

Source Bit

L1
Include R/MW

OFF ()]

LD Set the SCL source bit.

Source Bit

s—* Source bit (LOto L7,

# A0 to A7, BO to B7)*

v

DA
- Set the SDA source.
(OB

Source Bit
L1
Include R/

OFF ;]

D Set the SDA source bit.
Source Bit

&~ * Source bit (L0 to L7,

8 A0 to A7, BO to B7)*

* A0 to A7 and B0 to B7 are available on models with the /L16 options.
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12.9 Analyzing and Searching I12C Bus Signals (Option)

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 display and configuration of the address pattern in the following situations.

*  When the search type is Adr Data or General Call (when Second Byte is Master Adr) and the search
conditions are being set (Address in the Condition Setup screen)

»  When the decode display is visible

* When the 1st and 2nd address boxes on the list display are visible

Setup

Auto Setup

SCL
oHl

Level/Hys

1.56¥
0. bdiv

SDA
CHZ

Level/Hys

0.00¥
0. bdiv

Include R/W

a-Select whether to include the R/W bit.

Push@:Togzle
Level

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.
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12.9 Analyzing and Searching I12C Bus Signals (Option)

Setting the List Display (List)

Press the List soft key on the SEARCH 12C menu to display the following menu.

List

Zoom Link

a- Turns zoom linking on or off
OFF [N

List Size

— &~ Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).
dl pRer;

4
SR —— Lists the analysis results

Analysis number

Seriall Bus

dst 2ndl R/W Data) Infiormation
-4 -0.0495304 £3 13 53 10-hit
-3  -0.0293856 kW 10-hit
-2 -0.0245360 23 07k £3 10-hit
-1 -0.0043928 i * 10-hit
0 0.0004568 10-bit
1 0.0206016 e 3 10-hit
4 0.0254744 e 10-bit
3 0.0456176 e 3¢ 10-hit

Push ##:0
List No.

@

Set the analysis
number.

When You Press SET This is the detailed list of analysis results that is displayed
when you press SET.
e s All data for the specified analysis number is displayed.

@ e Set the data Serial Busi

0 Ay
number. 00000000 [T O7 08+ 09+ Oh

Push##:0

The data that corresponds to the selected data number is highlighted.

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 on the SEARCH 12C menu to display the following menu.

Search

Result Window
a-Set the zoom window (Zoom1 or Zoom2).

ool

LA Set the search type (EveryStart, Adr Data, NON ACK, General Call, Start Byte, HS Mode).
=10 » section 2.16

- Fxecutes a search — This appears when a point that matches
the specified search conditions is found.

Push ° =Toggle Push ° :Toggle .
@ Pattern No (ClicaEOl L - Set the detected point number.
No Match. 0]
71 Position PARCEITUIE - Set the zoom position.

-2 .12div

0.00div

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting the Search Type
You can set this setting in the same way that you set the trigger type to EveryStart, Adr Data, NON
ACK, General Call, Start Byte, and HS Mode. For details, see section 2.16.

Executing Searches
1. Set the search type.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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 (which are used when analyzing or searching SP| bus
signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Auto setup, wiring system, bit order, clock source, data source, chip select source, the level used to
detect the source state, hysteresis, and polarity
» Decode display
» List display
List size, display position, detailed display, and zoom linking
* Zoom position
* Analysis number
» Search
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

SEARCH SPI Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select SPI to display the following menu.

SERIAL BUS Serial Bus

Serial Bus |

v

LU Turns on or off the serial bus signal analysis

L=/l and search displays | Select which serial bus to set

Type (Serial Bus1 to Serial Bus4).

o - Set the serial bus signal type to SPI.

BT - Set the serial bus.

4
S - Configure the search.

Decode

- Set the decode display (Hex, Bin, ASCII).

- Configure the list display.

Push@: Toggle .
TR - Set the analysis number.

@7 PO()Si;]i())(I}V Set the zoom position.
—— This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

When you perform an analysis or execute a search, you cannot use the CH8 terminal and LOGIC(L) port as
the source at the same time. Specify the source that you want to use in advance by pressing either the CH8
key or the L key.

Press the Setup soft key to display the following menu.

Auto Setup (Auto Setup)

During Auto Setup

Setup

J Executes auto setup ——» LU - Stop auto setup.

Auto Setup . )
When Wiring System Is Set to 4 Wire

Mode

Mode

a- Set the wiring system (3 wire, 4 wire). =)

3 Wire ilire
]
Data Setup

3Wirel 4 Wire
4
Data Setup

Set the clock source
< Clock (CH1 to CH8, LOGIC(L), LOGIC(A|B)).* Clock

CHINE CHITE
4 Datal Set the Data1 source. < Datal
e 112

Set the Data2 source.

Set the chip CHg
4 (05(5%) select source. 4 0s(5S)

CH CHAE

G3(55) Datal Clock Data?

Source Source Source
[EOGIGHEY [EOGIGHEY [EOGIGHEY
Active Polarity

Source

IOGIGHE)

F 1

Push ##:L2

Push#%$:13 Push#Z:11 Push#Z:L0

Soren Set the source bit
@ 8 (LO to L7, AO to A7,
BO to B7).*

Source Bit Source Bit Source Bit

@ @ @
L3 L1

If you set a source to LOGIC(L) or LOGIC(A|B), set the source bit.

1. Set the wiring system and the clock, data, and chip select sources.
Ranges within Which the Data1, Data2, and Chip Select Sources Can Be Set
* When the clock source is a channel from CH1 to CH4: Set the sources to CH1 to CH4.
» When the clock source is a channel from CH5 to CH8 or LOGIC(L): Set the sources to CH5 to CH8 or LOGIC(L).
*  When the clock source is LOGIC(A|B): LOGIC(A|B).
* LOGIC(A|B), A0 to A7, and BO to B7 are available on models with the /L16 option.

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 X (don’t care)
2. Press the Auto Setup soft key.
The DLM4000 will automatically configure the serial bus settings. The DLM4000 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 serial bus
configuration, 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

» Clock source

» Data1 and 2 sources
» Chip select source

* Level used to detect source states
» Hysteresis
» Polarity

Press the Clock, Data1, Data2, or CS(SS) soft key to open one of the menus shown below.
The menu that appears varies depending on the source that is specified in the pressed soft key’s

menu.

The range within which the Data1, Data2, and chip select sources can be set changes depending on

the clock source as indicated below.

When the Clock Source Setting Is

CH1 to CH4, Math1, or Math2 | CH5 to CH8/LOGIC(L),” Math3, or Math4 | LOGIC(A|B)’
Data1 and Data2 |CH1 to CH4, Math1, or Math2 CH5 to CH8/LOGIC(L),” Math3, or Math4 | LOGIC(A|B)
. CH1 to CH4, Math1, Math2, CH5 to CH8/LOGIC(L),” Math3, Math4, LOGIC(A|B)’
Chip select
or X (no source) or X (no source)

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
LOGIC(A|B) is available on models with the /L16 option.

Setting the Clock Source (Clock)

When the Source is CH1 to CH8 or
Math1 to Math4

GHI
Polarity

w- Set th larit , 1)
- 2 et the polarity (£, 1)

Bl Set the level used to detect
. Level

] source states.

) H\'Ste't')efgﬁr m- Set the hysteresis.
bdiy

When the Source Is LOGIC(L) or
LOGIC(A|B)
Clock

Source

[EOGIGHEY
Polarity

F 1

Push#Z:L0

Source Bit

1] AOto A7, BO to B7).*

Setting the Data1 and Data2 Sources (Data1 and Data2)

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

When the Source is CH1 to CH8 or
Math1 to Math4

Datal

Source

G2

BTl Set the level used to detect
Level

ey source states.

@ HVSte’;’ggiv Set the hysteresis.

When the Source Is LOGIC(L) or
LOGIC(A|B)

Datai

Source

OGIGIRY

Push¥:L1

Source Bit

- Set the source bit (LO to L7,

@ a- Set the source bit (L0 to L7,

5] A0 to A7, BO to B7).*

* A0 to A7 and B0 to B7 are available on models with the /L16 options.
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Setting the Chip Select Source (CS(SS))

When the Source is CH1 to CH8 When the Source Is LOGIC(L) When the Chip Selector
or Math1 to Math4 or LOGIC(A|B) Source Is X (No source)
£5(88) S(55) £5(88)

Source

Source Source

b

IOGIGHE)

OHe

Active Grouping

B Turn grouping
(= [/l on or off.

jl Set the active state
(H, L). H L

Bt Set the level used to Push #4:L3 Push##:2.000us

Lovel = :
2 detect source states. Source Bit

0.00%
@

@ Hystelbesgziv Set the hysteresis.

Set the source bit
g (LOto L7, A0 to A7, [}
B0 to B7).* 0.00208ms

Idle Time

a- Set the idle time.

* A0 to A7 and B0 to B7 are available on models with the /L16 options.

Setting the Data Format (Data Setup)

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

Data Setup

Bit Order
- Set the bit order (MSB, LSB).
MBBI LSB
Field Size

8bit
Enable
HMSB/LSB

i
0

Enable
HSB/LSB

v

7
[1}

Set the field size.

Set the enabled bit range.
e ot R
nan| k]
® i

Enable LSB Xt Y]
0

Push #:8hit

Field Size _I Field size
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Setting the List Display (List)

Press the List soft key on the SEARCH SPI menu to display the following menu.

When the wiring system is set to 3 Wire in the wiring system settings shown on page 12-52, the
contents of Data1 are displayed in a list. When the wiring system is set to 4 Wire, the contents of
Data1 and Data2 are displayed in a list.

List

Zoom Link

w Turns zoom linking on or off
OFF BN

List Size

— o Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).
alt{lUpper

4
SRS —— Lists the analysis results

Analysis number

Serial Bus

Ho, | Timetme) Datai/Z0 N Data
2 2.0072 Datal 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00,
Data2 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF,
-1 1.0072 Datal 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 3D 27,,
Data2 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF,
o0 O 00 00 00 00 0O 0O OO OO OO OO 0D O 0O DO,

Push¥2$:0
List No.

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF.

00 00 00 0000 00 00 0 00 00 00 00 00 00 2D 27,

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF,
. 00 00 00 00 00 00 00 0D 00 00 00 00 00 00 0D 00,

Set the analysis FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF P

number. 00 00 00 00 00 00 00 0 00 00 00 00 00 00 3D 27,

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

When You Press SET

Detailed List for Data1
All data for the specified analysis number is displayed.
Serial Bus1(Datal)

00000000 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00
00000010 00 00 0D 00 00 00 00 00 0D 00 00 00 00 00 0O
00000020 00 00 00 00 00 00 DG 35 AE 71 68 DG 35 AE T
00000030 6§ 0D 00 0D 00 00 00 0D 00 00 00 00 00 00
Push#=0 The data that corresponds to the selected data number is highlighted.
Data No.
— Set the data
number.
When Wiring System Is 4 Wire When You Press SET Twice
Detailed List for Data2
All data for the specified analysis number is displayed.
Serial Busi(Data?)
Addr
00000000 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000010 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000020  Fil FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00000030  Fil FF FF FF FF FF FF FF FF FF FF FF FF FF
Push#:0 The data that corresponds to the selected data number is highlighted.
Data No.
@ a- Set the data
o number.

Data before the trigger position (on the left side of the waveform display) is assigned analysis
numbers in descending order (-1, -2, and so on). Data after the trigger position (on the right side of the
waveform display) is assigned analysis numbers in ascending order (0, 1, 2, and so on).
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12.10 Analyzing and Searching SPI Bus Signals (Option)

Search Setup (Search)

Press the Search soft key on the SEARCH SPI menu to display the following menu.

Search

Result Window
e a-Set the zoom window (Zoom1 or Zoom2).
oom|

o
Condiiti )
sggﬂ:) - Set the search conditions. » section 2.17

LI Fxecutes a search —» This appears when a point that matches
the specified search conditions is found.

PushQ¥: Toggle
@ Pattern No — Set the detected point number.
)
Pl EIIE - Set the zoom position.
2. 12div

Push®: Toggle
@ Pattern No
No Match.

Z1 Position
0.00div

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed. Zoom1 is automatically
displayed during the auto setup of the analysis settings.

Setting Search Conditions

You can set search conditions in the same way that you set trigger conditions. For details, see section
2.17.

Executing Searches
1. Set the search conditions.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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 (which are used when analyzing or searching user-defined
serial bus signals).
» Serial bus signal analysis and search displays
» Serial bus signal types
* Analysis
Bit rate, data source, clock source, chip select source, latch source, the level used to detect the
source state, hysteresis, and polarity
» Decode display and decoding start point
e Zoom position
» Search
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

SEARCH User Define Menu
Press SHIFT+SEARCH (SERIAL BUS) and then the Type soft key. From the setup menu that appears,
select User Define to display the following menu.

SERIAL BUS Serial Bus

Serial Bus

1

v

LB Turns on or off the serial bus signal analysis

eS|l and search displays Select which serial bus to set

Type | (Serial Bus1 to Serial Bus4).
- Set the serial bus signal type to User Define.

Usert Define

4
LEIT - Set the serial bus.

4
S - Configure the search.

Decode
s~ Set the decode display (Hex, Bin, ASCII).

Hex

Push ##:0.00div

71 Position 5~ Set the analysis number.

(N Set the zoom position.
This sets the zoom position for the window selected
during zoom window configuration (described later).
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Setting the Serial Bus (Setup)

Note
Using the CH8 Terminal and LOGIC(L) Port

If you perform an analysis or execute a search when using the LOGIC(L) port for input, you cannot specify
CHB8 as the source. Press the CH8 key in advance to enable input from the CH8 terminal.

Press the Setup soft key to display one of the menus shown below. The menu that is displayed varies
depending on whether the clock is on or off.

When the Clock Is Off

Setup

Source

4 Source Set the data source. Source
GHFH GHl

Active

- Select from CH1 to CHS.

v

Clock il Set the data source state to

E-Turn the clock on or off (OFF). -« be recognized as 1 (H, L)

OFfE ON

Bit Rate
1000 .0kbps

Start Point Start Point
o —’
-5.00div -5.00div

Push # : 1000kbps Push ') ==5.00cliv
LIREICH Set the bit Senaial Set the decoding
rate. start point.

PUS“?”O?SIB Set the level used to
BV%_OW detect data source states.

1000 0kbps -5.00div [REELEEEE - Set the hysteresis.

0.6div

When the Clock Is On

Setup

Source

4 Source Set the data source. Source
GHINE
Clock

v

& Select from CH1 to CH8.

CHil

il Set the data source state to

5-Turn the clock on or off (ON). be recognized as 1 (H, L)

OFF ON

&-Set the clock source. Press the source soft

key and select one of the
channels from CH1 to
CH8 to set that channel’s

4 latch .
source conditions.
. -Set the latch source.
X

jil Set the chip select
source.

Push #%#:-5. 00div
Start Point

pushcl_mulggle Set the level used to
P eve =5
8 set the decoding start point. 0.00V detect data source states.

=5.00ckiv FRRELEEIE - Set the hysteresis.

0.6dliv
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

IM DLM4038-02EN

Setting the Clock Source (Clock)

Press the Clock soft key to display the following menu.

Set the clock source.

¢« When the data source is a channel from CH1 to CH4,
A2 set the source to CH1 to CH4.

Polarity * When the data source is a channel from CH5 to CHS,
set the source to CH5 to CHS.

o ® —[Set the timing for data source sampling (£, 1).

Push @ : Toggle

[=TCE - Set the level used to detect clock source states.
® .00V

Hysteresis =g he h resis.
s Set the hysteresis

Specify which clock source edge causes the data source to be sampled.

Setting the Chip Select Source (CS)
Press the CS soft key to display the following menu.

(1]

Set the chip select source.

¢ When the data source is a channel from CH1 to CH4,

oHE set the source to CH1 to CH4 or X.

e ¢ When the data source is a channel from CH5 to CH8,
set the source to CH5 to CH8 or X.

Source

il L
—I-Set the chip select source state to be recognized as the data source (L, H).

Push @ : Toggle
@ eV% —Set the level used to detect chip select source states.

WECENE- Set the hysteresis.
0.6div

When the data source is sampled in sync with the clock source, use the chip select source to
control the period for which the DLM4000 tests the data source.

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

Latch

Set the latch source.

* When the data source is a channel from CH1 to CH4,
oHE set the source to CH1 to CH4 or X.

- ¢ When the data source is a channel from CH5 to CH8,
_[ set the source to CH5 to CH8 or X.
512

Set the timing for data source pattern comparison ( £, 1.).

Source

5

Push @: Toggle

@ [ - Set the level used to detect latch source states.
0.30v

WHCCEIE - Set the hysteresis.
0.6div

Specify the timing at which the data source pattern sampled in sync with the clock source is
compared with the specified pattern.
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12.11 Analyzing and Searching User-Defined Serial Bus Signals

Search Setup (Search)

Press the Search soft key on the SEARCH User Define menu to display the following menu.

Search

Result Window
e a-Set the zoom window (Zoom1 or Zoom2).
oom|

o
Condiiti )
sggﬂ:) - Set the search conditions. » section 2.18

LI Fxecutes a search —» This appears when a point that matches
the specified search conditions is found.

Push®: Toggle Push@:Toggle )
@ Pattern No ClcuEuliME— Set the detected point number.
No Match. 0]
Z1 Position Al LiCUEE - Set the zoom position.

b -2.12div

0.00div

Setting the Zoom Window

You can configure zoom windows Zoom1 and Zoom2 when they are displayed.

Setting Search Conditions

You can set search conditions in the same way that you set trigger conditions. For details, see section
2.18.

Executing Searches
1. Set the search conditions.
2. Press the Search soft key.
The DLM4000 searches for the search conditions. If the DLM4000 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.

Setting the Detected Point Number

You can set the detected point number and display the waveform for the detected point on the zoom
window.

Setting the Zoom 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 Setup”
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

Setting the List Display (List)
2. On the Serial Bus menu whose analysis and search displays (Display) are on, press the List

soft key.
The following menu appears.

List

Zoom Link
w- Turns zoom linking on or off
OFF  [OW
CELEUAN Set the grouping
ne=B T Aprpears only for UART signals » section 12.8

List Size
R o Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).
alilUpper;

4
SICTHNCIEE - | ists the analysis results

Push #:0

A Set the analysis number. » sections 12.1 to 12.10

Listing the Analysis Results (Show List)

3. Press the Show List soft key.
Serial buses whose analysis and search displays (Display) are on are displayed simultaneously.

Example: When List Size is set to Half(Upper), and the serial bus signal types are set as follows
Serial Bus1(S1): UART, Serial Bus2(S2): 12C, Serial Bus3(S3): SPI, Serial Bus4(S4): SPI

Cursor
The cursor of the list that is being used is highlighted.
Only the frame appears for cursors of lists that are not being used.

* 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.

]
Serial Bus

S1: UART $3: SPI 54: 5Pl ;
it Tiex Tinetns) Tine(ns) Thats) Change the list
00000000 D7 1 -1 -0.007010 | you want to use.

0.44088 i 0 0.008990
1.58488 1 0.040992 — o Moves to the

1
2

3 1.76888 N
4 2.91288 left list.
. |

6
7

3,09588
4.24088 ~* Moves to the

4.42088 ) right list.
-Expands the list
you want to use
or returns to the
original screen.
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Chapter 13 Waveform Histogram Display

13.1 Displaying Waveform Histograms

This section explains the following settings (which are used when displaying a histogram of the

frequency of data occurrence in a specified area).
» Histogram display

» Source waveform

« Source axis

* The range over which the frequency is counted

» “Displaying the Frequency Distribution of a Waveform”
in the Features Guide

ANALYSIS Histogram Menu

Press ANALYSIS and then the Histogram soft key to display the following menu.

ARl RSl - Select whether to set Histogram1 or Histogram2.
Display Display

g~ Turns the histogram display on and off

& Set the source waveform (CH1 to CH8, Math1 to Math4).
- Set the source axis (Vertical, Horizontal).

Range Setup Range Setup

Set the range over which to count the frequency.
Range Setup

Range Setup

4 Range

4 .
UL Set the source window
5 (Main, Zoom1, Zoom2). 5

4 4
Measure Measure
Setup Setup

Upper/Lower Upper/Lower

4.00div
=4.00div

v

4.00div
—4.00div

Left/Right Left/Right
=4.00cliv =4.00cliv
4. 00div . 4. 00div
Set the right and
left limits.

Push@:Togzle Push@:Togzle
Ls

Set the upper and
lower limits.

- « Left side UECE - - Upper limit
-4.00cliv 4.00div
LIS - » Right side L - * Lower limit

4.00div -4.00cliv
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13.2 Measuring Histogram Parameters

This section explains the following settings (which are used when measuring histogram parameters).
* Measurement mode

* Measurement items
* Cursor measurement

» “Measurement (Measure Setup)” in the Features Guide

ANALYSIS Histogram Menu

Press ANALYSIS and then the Histogram soft key to display the following menu.

et WL Seject whether to set Histogram1 or Histogram2.

Display Display

Range Setup Range Setup Configure parameter or cursor measurements.

Measure Setup

Mode

& Set the measurement mode.
OFF  |Ratam.

Set measurement items.

4 4
Measure Measure
Setup Setup

measurement mode is set to Param.)

Set the cursor positions.

Setting Measurement Items (ltem)
Press the Item soft key to display the following screen.

Item Setup

& il Peak [, Mac I [y, Min

M i, Mean | | Median

Select the measurement items that you want to use.
Integ+30
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Chapter 14 Power Supply Analysis (Power Analysis & Power Measurement; Option)

14.1 Setting the Power Supply Analysis Type or
Power Measurement

This section explains how to set the power supply analysis type and power measurement.
» “Overview of the Power Supply Analysis Feature” in the Features Guide

ANALYSIS Menu

Press ANALYSIS to display the following menu.

TR —> Power supply analysis (Power Analysis)

4
Histogram

Power
Analysis
1

Rﬁa"ﬁ?&ia i Select whether to set Power Analysis 1 or
? Power Analysis 2.
4

Type

Type

OFF

4
Power
Analysis

Set the power supply analysis type.
OFF

4
Power

Measurement o Do not analyze.
Analyze switching loss.

S > section 14.2

j Analyze the safe operating area.
» section 14.3

B Perform harmonic analysis.
LN > section 14.4

§ Measure the Joule integral.
» section 14.5

To SERIAL BUSeg

> Power measurement (Power Measurement) » section 14.6

Power .
M‘.’:;i'u,,emem #_Select which power measurement to set
1

(Power Measurement1 to Power Measurement4).

P < &~ Turns power measurement on and off

4 Frobe Setup
CH1:U CH2d

T 1A

4
Measure
Setup

— Switches to the serial bus signal analysis and search menu
The menu that appears when SHIFT+SERCH(SERIAL BUS) is pressed will appear.
» chapter 12

Note
Power supply analysis and power measurement cannot be executed simultaneously. If any of the power
measurement items, Power Measurement1 to Power Measurement4, is set to ON, the power supply analysis
is set to OFF. If power supply analysis is set to something other than OFF, all power measurements are set
to OFF.
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14.2 Analyzing Switching Loss

This section explains the following settings (which are used when analyzing switching loss).
* Probe
* Measurement conditions
Cycle mode, device, RDS or Vce value, measurement items, measurement source window, and
measurement time period
* Power trace display
» Scaling
» “Switching Loss Analysis (SW Loss)” in the Features Guide

ANALYSIS Power Analysis Menu

Press ANALYSIS and then the Power Analysis soft key to display the following menu.

Power Power
Anal1ysis Anﬂlzvsis &~ Select whether to set Power Analysis1 or Power Analysis2.

< Type 4 Type
- Set Type to SW Loss.
S toss S¥ LLoss

4 Probe Setup 4 Probe Setup
CH1:U CH2: CH3:U CH4d

&~ Configure the probe.
TR, TAMEAY,

4 4
Measure Measure

Setup it - Set the measurement conditions.

Mathi1 Math2

HOWST I S| ows and hides the power trace
GFF  ON OF oM

ity LU Set the scaling (Auto, Manual).

futo] Manual HicMUETTEIN - section 6.6

e ms Set the center point and the sensitivity (when Ranging is set to Manual).
Center N i
@ o 50 Set the center point.
EEEe- « Set the sensitivity.
2.000W

Push€): Toggle

Center
L

Sensitivity
2.000W

Configuring the Probe (Probe Setup)

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

Probe Setup

Input R
Channels _I§ Set the input channel

CHIECHR (CH1CH2, CH3CH4)

Probe CH1/CH2
1
1h:1%
cLadBuleid] Set each channel’s deskew value  [iaaelilieis

(LB (using the jog shuttle). -

Prite ::'”E"z Set the probe attenuation and

181y voltage-to-current conversion ratio
(using the jog shuttle).

v

Ref Trace Ref Trace

- Set the reference trace.

CHIN  CH2 CHII CH2

LHWIERETRE - Executes auto deskewing Auto Deskew

o GHTD
@ik - Set the probe attenuation and

voltage-to-current conversion ratio.

Push®): Toggle
Deskew CH1

WIS Set each channel’s deskew value.

eskew CHZ Probe CH2:

0.00ns 1A:1Y
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14.2 Analyzing Switching Loss

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 turn Power(Math1) or Power(Math2) on, the power trace is displayed on the screen. If you then
press MATH/REF key, the following menu is displayed.
MATH/REF

Math/Ref
1

Mode

Math:

Operation . o
- Operation is fixed to Power.
Rower

Source

-Source is fixed to the channel specified on the Probe Setup menu
CATECHZ

< Label/Unit
Mathi

Ranging

Autel Manual

Push@:Togzle

Center
L 0.

Sensitivity
20.00W

If you turn Power(Math1) or Power(Math2) off, the normal computation setup menu is displayed when you
press MATH/REF.

IM DLM4038-02EN
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14.2 Analyzing Switching Loss

Setting Measurement Conditions (Measure Setup)
Press the Measure Setup soft key to display the following menu.

METEreTSa D When Cycle Mode Is Set to ON

Cycle Mode

Cycle Mode

i Turns cycle - When Device Is Set to MOSFET
==l Bl mode on and off OFF [ON or BJT/IGBT

4

4 Device

i Set the device
(MOSFET, BJTIIGBT,* MOSEET
OFF).

Configure the RDS
or Vce value.

Level Setup =g

NI Set the reference levels for voltage

(CH1) channels. » section 9.1
By
[tem Setup » Set measurement items.
Select the measurement items that you want to use.
MILECUE Set the measurement source ey Uz

o0 window. » section 9.1 n,,'j, lL o nﬂ'j., Ii p

Ak A
Push@:Toggle | a8 Wip+ | | 1o P+
@ T Rangel

-5.00div - :
onfigure the time range.
T Range? 9 g

5.00div

Wy myyLr

] “‘i Abs.Wp ] “"i Abs.P

Unit Wh J

Set the watt hour unit (Wh, J).

Configuring the RDS or Vce Value (Level Setup)

Level Setup

il By les Vee(SAT)
(AL e — Set the RDS (on) or Vce (SAT) value.

Mesial

B Hlevel” 0,004

- ]—Set the current and voltage levels.
L evel 0.00¥

Fangs]

Note

If you turn cycle mode on, the Cycle Mode setting changes to N Cycle on the MEASURE menu'’s Item Setup
screen (see page 9-1).
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14.3 Analyzing the Safe Operating Area

This section explains the following settings (which are used when performing safe operating area
analysis).
* Probe
» Showing and hiding VT waveforms
» Cursor display
» “Safe Operating Area Analysis (SOA)” in the Features Guide

ANALYSIS Power Analysis Menu

Press ANALYSIS and then the Power Analysis soft key to display the following menu.

Power Power
Anal1ysis Analzysis S-Select whether to set Power Analysis1 or Power Analysis2.

4 Type 4 Type
a-Set Type to SOA.
S0 S0

Probe Setup Probe Setup .
 CHI CHa W Configure the probe.

T =)=/ > section 14.2

Configure the cursor display.

Cursor

Display

Switches the OFF 10N
VT Display AEEa s VT waveform Cursorl/2 i}
- display window 3. 00div
on and off 3.00cliv
Cursorl/2) =52 Set the horizontal Cursor1/2 222

3.00div | iti 3.00div
-3.00ckiv cursor position. -3.00ckiv

a-Turns the cursor display on and off

Cursord/2 i A Set the vertical

=000l cursor position.

OFF ON OFF ON 3.00div

4

Configure the
Push®): Toggle time range.

IRGEEEIEE « T Range1
L -5.00div 9
EELELAG - © T Range2
i 5. 00cliv

Push®€):Togzle Push @ : Toggl

T Rangel
L -5.00cliv

Push @: Toggle
1

=-° Cursor1

& 1 Range2
L 5.00dkiv

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 press the Display soft key, both the XY window and the SOA
disappear.
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14.4 Analyzing Harmonics

This section explains the following settings (which are used when performing harmonic analysis).

* Probe » List storage and display

* Applicable class List size and display position
* Harmonic grouping * Analysis start point

» Scale » EUT’s power supply voltage

» “Harmonic Analysis (Harmonics)” in the Features Guide

ANALYSIS Power Analysis Menu

Press ANALYSIS and then the Power Analysis soft key to display the following menu.

Power Power
Anal1ysis Analzysis &-Select whether to set Power Analysis1 or Power Analysis2.

4 Type 4 Type .
o Set Type to Harmonics.
Harmonics Harmonics

4 Probe Setup 4 Probe Setup
CH1:U CH2: CH3:U CH4d

1A 1A 1A 1A

&~ Configure the probe. » section 14.2

4
Class Setup (HEREs - Set the applicable class.

4 Grouping ML Set the harmonic grouping Display Settings
Typed Typed (OFF, Type1, Type2). Display. Setup
Scale

] ]
Display Setup Display Setup:

v

E- Set the scale (Linear, Log).
[NfigaH Log

ll Configure list storage and 1] BB jl Switches the VT waveform
display settings. = display window on and off

4 4

Set the analysis start point and power supply voltage.

Pugho_:TI;Jg_gle ; R
@ talt—S.gl(')]c:iv Analysis start point

PO et
ar oI
@ =5.00div

Configuring the Applicable Class (Class Setup)

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

When the Applicable Class Is C When the Applicable Class Is D

-

jil Obtains the EUT’s power
factor.”

Class Setup

L Set the -
THEE applicable class.

Class

A B C ¥

Al Set whether the active
s~ power exceeds 25 W
LEMESE (True) or not (False).

[ - B Set the EUT’s Push #1000
Fund Current =g i ,
iyl fundamental current. L Set the EUT’s

— Set the power factor.” ® TR active power.

* 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 the Abort soft key.

14-6
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14.4 Analyzing Harmonics

List Storage and Display (List)

Press the List soft key to display the following menu.

List
= File List

USB
Set the save destination and file name. » section 17.2
4 File Name

S GEY.

BLICRECIEE - Saves the list

4 List Size
T &~ Set the list size and the display position (Full Screen, Half(Upper), Half(Lower)).
fi] pRET:

SILTRN N —— > |ists the analysis results
* When the Applicable Class Is A, B, or D

Analysis number

Harmonicsd

Limitda),

Push#%$:0
List No.

@

Set the analysis number.

* When the Applicable Class Is C

Harmonicsi
Oraer N HEas e s pasurelt) i)

Push#%$:0
List No.

@

Set the analysis number.

IM DLM4038-02EN
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14.5 Measuring the Joule Integral

This section explains the following settings (which are used when measuring the Joule integral).
* Probe
* Measurement conditions
* Measurement window and measurement time period
» Joule integral waveform display
» Scaling
> “Joule Integral (I’t)” in the Features Guide

ANALYSIS Power Analysis Menu

Press ANALYSIS and then the Power Analysis soft key to display the following menu.

Power Power
Anal1ysis Anﬂlzvsis -Select whether to set Power Analysis1 or Power Analysis2.

4 Type L Y
- Set Type to I2t.
128 128
4 Probe Setup 4 Probe Setup
CHI:U CH24 CH3:U CHAd

1A 1A T 1A

&~ Configure the probe. » section 14.2

4 4
Measure Measure .
Setup ST - Set the measurement conditions.

futo Ranging LGRS - Set auto ranging.

Configure the center point and the sensitivity.

Push @: Toggle

Push€): Toggle

Center ELEE - « Center point
oooen @ Somey P
Sensitivity BRI - « Sensitivity

1.000EU 1.000EU

Setting Measurement Conditions (Measure Setup)
Press the Measure Setup soft key to display the following menu.

Measure Setup:

Item

a- Turns Joule integral on and off
OFF Iz

4Time Range

e a- Set the measurement source window. » section 9.1
oon

Set the area to be measured.
Pus!ll_oR:Tug,gi]e TR 1
ange =_ o ange
® -5.00div 9
T Range? Sy Range2
5.00div
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14.5 Measuring the Joule Integral

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(Math1) or I?((Math2) on, the Joule integral waveform is displayed on the screen. If you then
press MATH/REF key, the following menu is displayed.

MATH/REF

Math/Ref
1

Mode

Math

Operation

- o~ Operation is fixed to Joule integral (I%t).

s-Source is fixed to the channel specified on the Probe Setup menu.
Bz

Setup

< Label/Unit

Mathi

Auto Ranging

Push @ :Toggle

Center
® ome

Sensitivity
1.000EU

If you turn 12t(Math1) or I?t(Math2) off, the normal computation setup menu is displayed when you press
MATH/REF.

IM DLM4038-02EN
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14.6 Measuring Power

This section explains the following settings (which are used when measuring power).
» Turning power measurement on and off
* Probe
* Measurement conditions
Measurement items, reference levels for time measurements, measurement location indicator,
measurement source window, and measurement time range
» “Power Measurement (Power Measurement)” in the Features Guide

ANALYSIS Power Measurement Menu

Press ANALYSIS and then the Power Measurement soft key to display the following menu.

Power Meas.

Power
Measurement
1

1
(CHIUS CH2:0)

Mode

il Turns power 2
==l measurement on and off (CH3:U CHa) Select which power measurement to
< g:ﬁbﬁe gﬁznl.p ’ u sMet (Power M&a\suremenﬂ to Power
sl - Configure the probe. (CH5U CHED easurement4).

TE AN

MRS Set the measurement 4
Setup conditions. (CHT:U CH:D)

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
Power Measurement3 CH5 CH®6
Power Measurement4 CH7 CH8

Note

» For input channels that are assigned to power measurement and whose mode is set to ON, the following
standard waveform parameters cannot be set. Because the measurement items of power measurement
are the same as the following standard waveform parameters, the power measurement values are used
in place of waveform parameters.

Max, Min, P-P, Rms, Mean, Sdev, Avg Freq

« If any of the power measurements is set to ON, cycle mode of the standard waveform parameters is set

to OFF.

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

Probe CH1/CH2

1=1
1h:1%

Probe Setup

Probe GH1/GHZ

11 =- Set the probe attenuation and

Iy voltage-to-current conversion ratio
USSR Set each channel’s deskew value RETREIEES (using the jog shuttle).

(LB (using the jog shuttle). -

v

Ref Trace Ref Trace

o Set the reference trace.

GHIN  CH2 CHII CH2

LG CTE - Executes auto deskewing Auto Deskew

Push ok E Tu%gl_llzi
O esKew

WIS Set each channel’s deskew value.
Deskew CH2

Push @ : Togele
@ Probe CHI:U

- CH2'1I:1 the probe attenuation and
R \oltage-to-current conversion ratio.

0.00ns
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14.6 Measuring Power

Setting Measurement Conditions (Measure Setup)
Press the Measure Setup soft key to display the following menu.

Measure Setup Set up a calculation that uses automated measurement values.

ltem Setup j Set the measurement Select the expressions to use.
items. Enter the name using up to 8 characters.
Set the reference levels Enter the unit using

Ref Levels =
for time measurements. P b o cneracters
. 7 Calc

< |ndicator jl Set the measurement

OFf location indicator.

Expression
W Calc 1 Max(C1)

By

Calc Setup M Calc 2 Min(C2)

W Calc 3 High(M1)
Set the measurement

E- source window.
Mz » section 9.1

i
Time Range W Calc 4 Low(M2)

Push €} : Togzle Set the expressions.

T Rangel
L =aJ) Configure the time range. Define an expression by combining computation
T Range2 » section 9.1 source waveforms and operators.

5.00div

You can include the automated measurement
values of waveform parameters to expressions.

Setting the Measurement items (Item Setup)
Press the Item Setup soft key to display the following menu.

Clears the check boxes of all the measurement items
Measure Item

All OFF

.IU""’ Select the measurement items
that you want to use.
|

Urmn

—* Measurement items of voltage
input channels CH1, CH3, CH5,

and CH7
Unit | Mhi

Set the unit (Wh, J).

T
| | I+pk

@

|
m i Ave — e+ Measurement items of current

L= input channels CH2, CH4, CHS6,
and CH8

m A
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14.6 Measuring Power

Setting the Reference Levels for Time Measurements (Ref Levels)
Press the Ref Levels soft key. Depending on the power measurement that is selected (Power
Measurement1 to Power Measurement4), the following screen appears.

Set the unit for the distal, mesial, and proximal
reference levels (% or Unit).

Set the distal value (using the jog shuttle).
Set the mesial value (using the jog shuttle).

Set the proximal value (using the jog shuttle)

Set the mode for determining high and
low levels (Auto, Max-Min, Histogram).

Power Measurement1

Distal Mesial Proximal High Low
90% 508 |7 10% Auto
9% |7 508 |7 10% Auto

Power Measurement2
Ret Levels
Distal Mesial Proximal High Low
9% |~ 50 |7 10% futo
9% |~ 50 |7 10% futo

Power Measurement3
Ret Levels
Distal Mesial Proximal High Low
9% |7 508 |7 10% Auto
9% |7 508 |7 10% Auto

Power Measurement4
Ret Levels

Distal Mesial Proximal High Low

9% |~ 50 |7 10% futo
9% |~ 50 |7 10% futo

Setting the 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.
The measurement location of the item you specify is indicated by a cursor.

14-12
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Chapter 15

Displaying and Searching History Waveforms

15.1

Displaying

History Waveforms

This section explains the following settings (which are used when displaying history waveforms held in

the acquisition memory).
» Display mode
» Averaging

» Highlighting of the selected record number
» Display range (start and end record numbers)

» List of timestamps
* Replay
» Gradation mode

HISTORY Menu

Press HISTORY (\En) to display the following menu.

HISTORY

Mode
One
Average
OFfE ON
Select No.
0

Start/End Ho.
0
-79

List

Search

Replay

Push##:0
Select No.

» “Displaying and Searching History Waveforms” in the Features Guide

a- Set the display mode.

IM DLM4038-02EN
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15.1 Displaying History Waveforms

Setting the Display Mode (Mode)

One: Only displays the waveform corresponding to the selected record number.

All: Overlays all selected waveforms.? All waveforms except the waveform corresponding to
the selected record number are displayed in an intermediate color.’

Accumulate: Overlays all selected waveforms.? The frequency of data occurrence is represented by
intensity (Intensity) or by color (Color).

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

HISTORY

Mode

a-Set the display mode (One, All).

OfE

Average
- Turns averaging on and off
OFFI ON

Select No. Select No.

0 0

Start/End Ho.

_73 (using the jog shuttle)

Start/End Ho.

Set the display range
* 0
- -79

IS B - Show the list of timestamps. List

4 4

Search

Search

4 4

Replay == Rep|ay* Replay

Configure the display range. Set the highlight display.”
Push®: Tozgle

@ Start No. —- Start No.

Push #:0

Select No. | Specify the record number.

End No. 5 * End No.

* The Select No. and Start/End No. soft keys and the Replay soft key menu appear when averaging is off.

When the Display Mode Is Set to Accumulate

HISTORY

Mode
- Set the display mode (Accumulate).
Acctmulate

Grade
a- Set the gradation mode (Intensity, Color).
Intensits:

Configure the display range.
—- Start No.

Push@:Togzle

15-2
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15.1 Displaying History Waveforms

Displaying a List of Timestamps (List)

Press the List soft key to display the following menu.

Record number The difference between the triggered time of the current

Delta Min =g

Delta Max

Triggered time data and the data before it

History List

Trigsd| Time Delta
S mMs Us ns ps S ms Us ns ps

0.010 014 G40

:02.615 268 960 0.017 286 400
.597 982 560 0.010 014 800
587 967 760 0.017 288 880
.570 678 880 0.010 014 800
.560 664 080 0.017 286 400
543 377 680 0.010 014 640
533 363 040 0.017 276 160
.516 086 880 0.010 014 800
.506 072 080 0.054 321 920
.451 750 160 0.010 014 640
441 735 520 0.017 276 160
.424 459 360 0.010 014 800
414 444 560 0.017 282 560
.397 162 000 0.010 014 640 — List of timestamps
387 147 360 0.017 276 240
.369 871 120 0.010 014 640
.359 856 480 0.017 281 280
.342 575 200 0.010 014 800
.332 560 400 0.017 276 080
.315 284 320 0.010 014 800
.305 269 520 0.017 277 440
.287 992 080 0.010 014 640
271 977 440 0.017 276 240
.260 701 200 0.010 014 640
.250 G686 560 0.017 276 160
.233 410 400 0.010 014 800

4 .223 395 600 0.017 282 560
12:58:02.206 113 040 0.010 014 720

Jump to the record number whose data contains the triggers
with the least time between them.

i Jump to the record number whose data contains the triggers
with the most time between them.

USRI - Jump to the oldest record number.

LAEICHEE - Jump to the latest record number.

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 DLM4000 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 medium, 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.

IM DLM4038-02EN
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15.1 Displaying History Waveforms

Replay (Replay)

Press the Replay soft key to display the following menu.

Replay
=8 Set the replay speed (x1/60, x1/30, x1/10, x1/3, x1, x3, x10).

LU - « Decreases the speed by one level

Up o * Increases the speed by one level

LCLE Set the record number.
WS . Displays the oldest history waveform

- * Replays waveforms toward older waveforms
- * Stops the replay
w- ° Replays waveforms toward newer waveforms

REICHEE - « Displays the latest history waveform

Push@:Toggle .
NS -Record number to start replaying
L 0
ECLL - Replay speed
x1/10 play sp
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15.2 Searching History Waveforms

This section explains the following settings (which are used when searching history waveforms).
» Search condition
» Reference condition numbers 1 to 4
Search criterion, search waveform, search range mode, and search window
* Executing searches
* Finishing searches
» “Searching History Waveforms (Search)” in the Features Guide

HISTORY Menu

Press HISTORY (\Zn) to display the following menu.

HISTORY Search

Mode Condition

i o Set the search condition
Simple (Simple, AND, OR).

4 Trace

a-Set the display mode to One or All.

OfE
Average
OFE ON
Select No.

oHi
Range

0 i

Start/End Ho.

0
=79

Upper/LLawer:

0.50div
=0.50dliv

Left/Right

=3.00div
=2.50dliv

List

4
B - Search history waveforms. ———» Exec

4

Replay

Push#%$:0
Select No.

Push ﬁ :Toggle
pper
® 0.50div

@

1

Lower
® —0.50div

Setting the Search Condition and Searching
When the Search Condition Is Set to Simple

Search

Condition " )
- Set the search condition (Simple).
Simple

4 Tr
e 5~ Set the waveform to search (CH1 to CH8, Math1 to Math4, XY1 to XY4).
CHl

Range . .

5~ Set the search source window (Main, Zoom1, Zoomz2).
Maiti

Upper/Lower:

0. 50div

0. S0ty Set the search range (rectangular zone).

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 2.23, and read all instances of “determination” as
== “search.”

Left/Right

=C - Fxecutes the search

E-Finishes the search

Pusth):Tuggle
pper
® 0.50div

Lower
® -0.50div
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15.2 Searching History Waveforms

When the Search Condition Is Set to AND or OR

Search Condition{

Condition Condition

&~ Set the search condition £ Set the search criterion (IN, OUT, X).

(AND, OR). N oUuT X
4 Trace
> — Set the waveform to search.
Select a reference condition Lill

from 1 to 4. Mode
5 Set the search range mode

RO (RectZone, WaveZone, PolygonZone, Parameter).
Range

: a— Set the search source window

il (Main, Zoom1, Zoom2).

Upper /L ower

0.50cliv
=0.50div

Left/Right

w- Executes the search 3.00ckiv
-2.50div

o Finishes the search

Push °L E 'I];uggle
eft
® =3.00div
Right
® =2 .50div

Setting the Waveform to Search (Trace)

You can select the waveform to search from the settings below.

CH1 to CH8/LOGIC(L), LOGIC(A|B), Math1 to Math4, XY1 to XY4, FFT1, or FFT2

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L)
is illuminated. Specify the channel that you want to search through in advance by pressing either
the CH8 key or the L key.
LOGIC(A|B) is available on models with the /L16 option.

When the reference condition number 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 XY4, you cannot set the search range mode to
WaveZone.

* When you set the waveform to search to LOGIC(L), LOGIC(A|B), FFT1, or FFT2, you can only
set the search range mode to Parameter.

* When the reference condition is 2 or 4 and the waveform to search is Math1 to Math4, you can
only set the search range mode to Parameter.

Setting the 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 2.23, and read all instances of “determination” as “search.”
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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.

Roll Paper for Printers
Only use roll paper specifically made for use with the DLM4000 series. The DLM4000 comes with
one set of roll paper included. Use this when you first load roll paper into the built-in printer. When you
require a new supply of roll paper, please contact your nearest YOKOGAWA dealer.

Part Number: B9988AE
Specifications: 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 points 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.

* Do not use glue containing organic solvents, such as alcohol or ether, to paste recorded paper.
Doing so will change the paper’s color.

* We recommend that you make copies of the recordings if you intend to store them for a long period
of time. Because of the nature of heat-sensitive paper, the recorded sections may fade.

Handling Precautions

* Only use genuine, YOKOGAWA-supplied 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 products such as chemicals or oil, 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)

Attaching 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 briler.
» Ne pas toucher la section du coupe-papier a I'extrémité du cache de I'imprimante. Vous
pourriez vous blesser.

1 Raise the handle. 2 Press the OPEN COVER button
to open the printer cover.
Printer cover OPEN COVER
2 button
3.
Set the roll paper with Roll paper cutter section
the same orientation
as shown in the figure.
Print head
4. Align the ends of the roll paper with 5. Close the cover, and press LOCK on the
the guides and set the roll in place. center of the cover until you hear a click.
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16.2 Printing on the Built-in Printer (Option)

This section explains the following settings (which are used when printing on the optional built-in
printer).
» Print destination
* Print mode
» Additional information
* Comments
» Magnification
» Time range
» “Printing on the Built-in Printer (Built-in)” in the Features Guide

PRINT Built-in Menu

Press SHIFT+PRINT (MENU), the Print to soft key, and then the Built-in soft key to display the
following menu.

PRINT

Print to ) ) . .
- Set the print destination to Built-in.
BTt

Mode

T he pri .
6 Lo Set the print mode

Information

2~ Turn the printing of additional information on or off.
OFFl  ON

By

LI - Specify comments.

LC Set the magnification
) (x2.0(2Page), x5.0(5Page), x10.0(10Page)).”

LR Set the print source window
MG (Main, Zoom1, Zoom2).

e g Set the time range.

WREEIEES- o T Rangel
L 5. 00div 9

T Range? N Range2
5.00div

* This is displayed when the print mode is set to Long.

Setting the Print Mode (Mode)

Hardcopy: The entire DLM4000 screen is printed.

Normal:  The waveform area of the DLM4000 screen is printed. The menu is not printed.

Long: As in Normal mode, the entire DLM4000 screen is printed, but the time axis is magnified

from 2 to 10 times. The selectable magnification settings vary depending on the TIME/div
and record length values.
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16.3 Printing on a Network Printer (Option)

This section explains the following settings (which are used when printing on a network printer).
» Print destination
* Print mode
* Printer type
« Color
* Comments
» “Printing on a Network Printer (Network)” in the Features Guide

PRINT Network Menu
Press SHIFT+PRINT (MENU), the Print to soft key, and then the Network soft key to display the
following menu.

PRINIT

Print to
- Set the print destination to Network.
Rt

Mode

[ ol

Format

- Set the print mode.

&~ Set the printer type (HP Inkjet, HP Laser, EPSON Inkjet).
HEARRIET

Color

2- Turns color printing on and off
OFFI ON

L

(B aE - Specify comments.

Setting the Print Mode (Mode)
Hardcopy: The entire DLM4000 screen is printed.
Normal: The waveform area of the DLM4000 screen is printed. The menu is not printed.

Note

You must configure the network printer in advance by following the instructions in section 18.7.

16-4
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16.4

Saving Screen Captures to Files

This section explains the following settings (which are used when saving screen captures to files).
e Qutput destination
« Save mode
» Data format
» Color data
» Background transparency (transparent or opaque)
» Save destination
* File name
» “Saving Screen Captures to Files (File)” in the Features Guide

PRINT File Menu

Press SHIFT+PRINT (MENU), the Print to soft key, and then the File soft key to display the following
menu.

PRINT

Print to

| TREE

Mode

a- Set the print destination to File.

5~ Set the save mode (Hardcopy, Normal, Wide).
= Hardeeny

Format Format

E-Set the data format
BHP to BMP or JPEG.

Color

[EalNon

Information

5~ Set the data format to PNG.
PHE

Color

E- Set the color data (OFF, ON, ON(Rev.), ON(Gray)).
)]

4

More...

More..

v

Sets the background to OFE oM
B_transparent (Transparent)
Hotimal or opaque (Normal).

Information

Backaround

= File List

® File List Set the save

B destination. _—

Sets the inclusion of
= 4 File Name

B oot the file name. I BRL Setting information
T (Information) on and off.* s bmp

4 File Name

* This can be set when the print destination is set to File and the save mode is set to Hardcopy or Normal.

Setting the Save Mode (Mode)

Hardcopy: The entire DLM4000 screen is saved.

Normal: The waveform area of the DLM4000 screen is saved. The menu is not saved.

Wide: As in Normal mode, the entire DLM4000 screen is saved, but the time axis is magnified
from 2 to 10 times.

Including Setting Information (Information)

When save mode is set to hardcopy (Hardcopy) or normal (Normal), 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.

Setting the 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.
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16.4 Saving Screen Captures to Files

Assigning File Names (File Name)

As with the file feature, you can save files with automatically generated names using sequence

numbers or dates, or save the files with specific file names. For det

Screen Capture Examples

a. When the save conditions are set as follows
Save mode (Mode): Hardcopy Data format (Format): PNG
Background (Background): Normal

ails, see section 17.2.

Color data (Color): ON(Rev.)

Setting information (Information): ON

& 2015/12/10 13:44:22 Normal EdgelQ) CH1 £
Stopped H 12.5MS/s Normal
1) 1.00 VAWE )27 1.00 VAve J(3) S00my/dive 57 5000V/divE mm-
L) LOGIC(L L) LOGIC{AB: 1) State(AlB AMT IR LowPass M2 Delay (M3 Count (M4 LOGIC{State)
il [T Mai & ' ' [T 1ms/divi
,,:!ﬁ[[- 1 | } e } f | } T } I o 1
i li E—’—g— E ut =—|'E Display
= o LI . n = -
- i ' H_ W W W N W m_aor o
i f H f i | Coupling
e
& Measured values when automated )
o “|measurement of waveform 0 UL
- parameters is set to ON. : Probe
l_f:*
&I Invert
e : OFFl  ON
cv;: ! 1 4 LinearScale
r } : : | t:ul: ‘::: “ HI IH::W‘:: [OFF
I ‘ | N S e S S o G
F " ! ; IR I RN | B B AT * Label
E f } } f f f } }
% 1 — | | | | H | 4 Bandwidth(®
F 1 : : 1 1 1 : : Full
= ‘ , , ‘ , , ‘ 3
& E ! — — S Push 0,00V
s Offset
10.00V
Acquire Tms/div, 12.5MS/s, 125kPoints, Normal Trigger Edge(Q) GH1F, Normal R
CH1:Data CH2:Ctrl CH3 CH4 CHS CH6 CHY
10:1 10:1 10:1 11 10:1 10:1 10:1 Included
1.00 V/dv 1.00 V/div 500my/div 100my/div 500my /div 1.00 V/div 500my/ div M
DGAMA Full DCAMY Full DGAMA Full DCAMQ Full DCAMO Full DCIMQ Full DCAMO Full _Settlng )
[LOGIGCL) Clock:L 04t LOGIGCAIB) Clock:A0F M1:MATH M2:MATH M3:MATH information
Bus1: OFF Bus2: B7-0 A7-0 IR LowPass Delay Edge Count
Bus3: A7-0 B7-0 2.000 V/div |2.000 V/dv |100.0 /div
1.0000MHz | 5.00000us

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

= ‘ : / , ‘ ‘ 4
HES T T 3
i A TR IR 1 20us/di
el 1 1 —— | f b — | ]
E i i IR 11 ey . e Ryt 1 e e i ]
= 1 : BE [ S S R IR S . 1 .
C TN I SN N S - L T A O R |
F 1 1 1 | 1 | 1 1 1 ]
E 1 — 1 : 1 : ot 1 1 3
F 1 1 1 : 1 : 1 1 1 3
— ' —
B Measured values of
Max(C1) 3.49 ¥ Min(C1) —0.15 V pren zeav )| waveform parameters
Highgmi INBY Lowgmi 0.03 V Amplitudegmi 331y move to the bottom.
Rmcif M1 2 12121 W Maanin1 ? QR2D2 W Qelawn ™ 1 NaRi1Q v
Acquire 1ms/div, 12.5Ms/5, 12bkPoints, Normal Ingger bage(y) UH14, Normal
CHIData CH2:Gtrl CH3 CH4 o5 CHG o7
1041 10:1 10:1 11 10:1 10:1 10:1 Included
1.00 V/div  1.00 V/div  |500mV/div  [100mv/div  [500mV/div  [1.00 Wdiv  |500my/div :
DCIMO Full  DCIMQ Full  [DCIMQ Ful  |DGIMQ Full  [DCIMOFull  [DGIMQ Full  [DGIMQ Full setting
LOBIG(L) Clock:LOft LOGIG(AB) Clock:A0F M1:MATH M2:MATH M3:MATH information
Bus1: OFF Bus2:B7-0 A7-0 IR LowPass Delay Edge Count
Bus3: A7-0 B7-0 2.000 Vdiv |2.000 V/dv [100.0 /div
1.0000MHz | 5.00000us
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16.5

Printing and Saving Screen Capture Data to
Multiple Output Destinations at the Same Time

This section explains the following settings (which are used when 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 a network printer (option)

» Saving waveform data

» “Printing and Saving Screen Captures to Multiple Destinations (Multi)” in the Features Guide

PRINT Multi Menu

Press SHIFT+PRINT (MENU), the Print to soft key, and then the Multi soft key to display the following
menu.

PRINT

Print to
AT
Im File
OFF ON
M Built-in

5 Set the output destination to Multi.
s Set whether to save to a file (OFF, ON).

E- Set whether to print on the built-in printer (OFF, ON)."
OFF [ON

M Network

o & Set whether to print on the network printer (OFF, ON).”

M Waveform

e —— m- Set whether to save waveform data (OFF, ON).

* Option

The DLM4000 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 16.4

» Printing screen captures on the built-in printer (option)
» section 16.2

» Printing screen captures on a network printer (option)
» section 16.3

» Saving waveform data
» section 17.2

Note

When you are executing action-on-trigger or GO/NO-GO determination, if Print to is set to Multi, you cannot
print or save screen captures.
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Chapter 17 Saving and Loading Data

17.1 Connecting USB Storage Media to the USB
Port

CAUTION

Do not remove the USB storage medium or turn off the power when the media  Access icon
(internal memory or USB storage media) access icon is blinking in the center of

the screen or when the USB storage media access indicator is blinking. Doing .
so may damage the storage medium or corrupt its data.

French

ATTENTION

Ne retirez pas le support de stockage USB et ne mettez pas I'alimentation hors
tension lorsque I'icbne d’acces au support (mémoire interne ou stockage USB)
clignote au centre de I'écran ou que le voyant d’acces au support de stockage

USB clignote. Vous risqueriez d’endommager le support de stockage ou les .
données qu'il contient.

Icone d’accés

When connecting a USB storage medium to the DLM4000 USB port, connect the USB cable directly
as shown in the figure below. You can connect or disconnect a USB cable at any time regardless of
whether the DLM4000 is on or off (hot-plugging is supported). Connect the type A connector of the
USB cable to the DLM4000, and connect the type B connector to the USB storage medium. If you
connect a USB storage device when the power switch is on, the device becomes available for use
after the DLM4000 identifies it.

coooolc©
00
00000

0o O
o

30-0: O USB storage medium

® 6 55 —)
S I |

Poeoeoeeel | USB cable

Note
» Connect the USB storage medium directly, not through a USB hub.

» Only connect compatible USB keyboards, mouse devices, and storage devices to the USB ports for
peripherals.

» If you turn on the DLM4000 when there are USB devices connected to the USB ports for peripherals, the
USB devices or the DLM4000 may not operate properly. In such cases, turn off the DLM4000, disconnect
the USB devices, turn the DLM4000 back on, and then reconnect the USB devices. After turning off the
power, wait at least 10 seconds before you turn it back on.

» Do not connect and disconnect multiple USB devices repetitively. Provide a 10-second interval between
removal and connection.

+ Do not connect or remove USB cables from the time when the DLM4000 is turned on until key operation
becomes available (approximately 20 to 30 seconds).

* You can use USB storage media that are compatible with USB Mass Storage Class version 1.1.

» The supported formats of USB storage media are FAT32 and FAT16.

*  The DLM4000 can identify up to four storage media. If the connected medium is partitioned, the DLM4000
treats each partition as a separate storage medium. As such, the DLM4000 can handle up to four
partitions. On models with the /C8 option, if the USB storage media format is FAT32, the DLM4000 can
identify only a single storage medium.

DLM4000

Ooddgdd o

= | (000000

Confirming What Connected USB Storage Media Can Be Used
Press FILE, and then press the Utility soft key to display the media that can be used.
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17.2 Saving Waveform Data

This section explains the following settings (which are used when 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

Press FILE and then the Waveform(Save) soft key to display the following menu.

Wavetorm

= File List . .
- Set the save destination.
UsE

4 File Name -
o~ Set the file name.
i o

Data Type
e Set the data type.
Bifiary:

-
B Sct the waveform to save (All, CH1 to CH8, LOGIC(L)," LOGIC(A|B),” Math1 to Math4).
)|

History
&~ Set the history range.
OfE All

4 Range/

RLEESRIE Set the window to be saved and data compression.

Mt

Save
e~ Save waveform data.

* You can select CH8 or LOGIC(L), depending on which channel’s corresponding key (CH8 or L) is illuminated.
Specify the channel that you want to measure in advance by pressing either the CH8 key or the L key.
LOGIC(A|B) is available on models with the /L16 option.

Setting the Save Destination (File List)

Press the File List soft key to display the following screen.

Path : USB
Num of Files : 35

Sort To @ Flash_Mem
9 Network

) USB
The destination drive or folder

7 000.csv 1008 2012/00/12 1 ) .
= 000.set 86.9K 2012/08/12 10:05: « Move this cursor by turning the

Change Drive = 000.snp 438K 2012/09/12 10:07:44 . .
= 000, wdf 2.05M 2012/09/12 10:02:18 Jog shuttle or moving the SET
Delete ) 000, zwf 741K 2012/09/12 10:08:02 key up and down.
= 001.cev 1008 2012/09/12 10:01:06 .
Rename 5001 wdf 166K 2012/00/12 10:05:22 * Press SET to select an item.
= 001.zwf 74.1K 2012/08/12 10:11:48
Make Dir ) 002.csv 1.62K 2012/09/12 10:15:38
= 002, wdf 390K 2012/09/12 10:12:32
Copy 5 003.bmp 1.55M 2012/09/12 10:19:44
= 003 jne 157K 2012/09/12 10:19:30
Move 5 003.cov 1.62K 2012/09/12 10:16:08
7 003.waf 149K 2012/09/12 10:13:08
= 00.png 173K 2012/08/10 16:47:42

Filter

Push @ ke:| in the left to move to Menu.
| |
Operation menu File list

For more information on file operations, see section 17.8.

Note

You can also set the save destination drive by using the Change Drive item on the operations menu.
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17.2 Saving Waveform Data

Assigning File Names (File Name)
Press the File Name soft key to display the following menu.

File' Name

Auto Naming )
- Set auto naming.
Niumbering

EEREIEEE - Set the file name.

LI - Specify comments.

Setting Auto Naming (Auto Naming)

OFF: Disables the auto naming feature. 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: The DLM4000 automatically adds a three-digit number from 000 to 999 after the
common name specified using the File Name setting and saves files.

Date: The DLM4000 uses an 8-character file name that is produced based on the date and
time using base-36 numbers (0 to 9 and A to Z). The file name specified for the File
Name setting is ignored.

[Y[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 for the File Name setting is ignored.

20121130_121530_100 (2012/11/30 12:15:30.100)

T |—|—_’Millisecond
Second

Year:I T
Month
Day Minute

Hour
Assigning File Names (File Name)
You can set the file name that is used when the auto naming feature is turned off or the common file
name that is used when the auto naming feature is set to Numbering.

Setting a 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 Setting (Data Type)

Binary: Data is saved in binary format (the extension is .wdf).

ASCIl: 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).

IM DLM4038-02EN
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17.2 Saving Waveform Data

Setting the 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:
All:

The single waveform that is specified with Select No. on the HISTORY menu* will be saved.
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 (VEN) is pressed

History Range One and All Settings
The history range is fixed to One or All depending on the display mode (Mode) on the HISTORY
menu and the type of data to be saved (Data Type).

Display Mode (Mode) on the HISTORY Menu |One All Accumulate

Type of data to be saved
(Data Type)

Binary One or All selectable One or All selectable Fixed to All

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.

Setting the Window to Be Saved and Data Compression (Range/
Compression)
Press the Range/Compression soft key to display the following menu.

Range/Comp .

Range

Maiti

&~ Set the window to be saved (Main, Zoom1, Zoom2).

4 Compression

5~ Set data compression.

OFF:

Setting Data Compression (Compression)
When the window to be saved is set to Main, press the Compression soft key to display the
following menu.

Loz > When saving data through P-P compression > When saving data through sampling

OFF

Range/Comp. Range/Comp .

Range Range

Mai: Maiti

4 Compression 4 Compression

=R Decii

Push #ig: 1.25kPoints Push #9: 1.25kPoints

EEREEUE Set the number of EUCREEPAUE Set the number of

data points data points
il (using the jog shuttle) beaniicll (using the jog shuttle)

If the window to be saved is set to Main, you can save waveform data by compressing or sampling
it. If you want to save waveform data whose record length exceeds is 1.25 Mpoints to a file in ASCII
format, the data must be compressed. If the window to be saved is set to Zoom1 or Zoom2, data
compression is not possible. Therefore, waveform data whose number of data points on the window
to be saved exceeds 1.25 Mpoints cannot be saved to a file in ASCII format.

OFF:

p-p:

Decim:

All of the data in the specified range is saved without compression or sampling. Binary files
can be loaded into the DLM4000.

The waveform data is P-P compressed so that the number of data points is equal to the
specified number and then saved. You cannot load compressed data into the DLM4000.
The data is sampled (decimated) so that the number of data points is equal to the specified
number and then saved. You cannot load sampled data into the DLM4000.

17-4

IM DLM4038-02EN



17.3 Saving Setup Data

This section explains the following settings (which are used when saving setup data).
You can save setup data to a file or to three different internal memory locations.
» Save destination
* File name
* Internal memory details
» Saving setup data
» “Saving Setup Data (Setup)” in the Features Guide

FILE Setup (Save) Menu

Press FILE and then the Setup(Save) soft key to display the following menu.

Setup

=4 File List
e - Set the save destination for the file. » section 17.2
4 File Name

- Set the file name. » section 17.2
LR

SR HUEE - Save setup data to a file.

B to Internal

ISC1E - Set the details to save to internal memory.

#

— Save setup data to internal memory areas #1 to #3.

Saving Setup Data (Save Setup)

Save setup data to a file with a .set extension.

Saving Setup Data (to Internal; from #1 to #3)

Save setup data to internal memory areas #1 to #3.

Setting Internal Memory Details (to Internal; Detail)
Press the Detail (to Internal) soft key to display the following screen.

The date and time when the setup data was saved
Specify comments.

Detail

Date Time Comment Protect

- 2012/09/06  15:56:32 Select the checkboxes for the setup
» data that you want to protect.

i3

Delete All

Deletes all setup data saved to internal memory areas #1 to #3

IM DLM4038-02EN
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17.4 Saving Other Types of Data

This section explains the following settings (which are used when 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 .
* File name .
» Data type to save .

* Data format
¢ Color data

*  Waveform zone number

Serial bus

FFT

Histogram

List of timestamps
Saving data

» “Saving Other Types of Data (Others)” in the Features Guide

FILE Others (Save) Menu

Press FILE and then the Others (Save) soft key to display the following menu.

Others

B Set the save destination.
UsE » section 17.2

4 File Name j Set the file name.
e » section 17.2

Data Type

Set the data type to save.
Data Type

Sereenilmage

Format

PRG

Save Image

Snap

Screen Image

Wave-Zone

Measure

Serial Bus

Data Type

Histogram

History List

Setting the Data Type to Save (Data Type)

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 16.4.

Screen Image:

Wave-Zone:
Snap:
Measure:

Serial Bus:

FFT:

+ Screen captures that can be saved on the FILE menu are those that correspond to
Normal save mode on the SHIFT+PRINT menu.

Save the waveform zone to a file with a .zwf extension.

Save the waveform data captured in a snapshot to a file with .snp extension.
Save the results of automatic waveform parameter measurement to a file in CSV

format.

Save the results of the serial bus analysis specified by Serial Bus1, Serial Bus2,
Serial Bus3, or Serial Bus4 to a file in CSV format.

Save the computed result specified by FFT1 or FFT2 to a file in CSV format. Up to

250 Kpoints 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.
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17.4 Saving Other Types of Data

Histogram: Save the waveform or waveform parameter histogram specified by Histogram 1 or
Histogram 2 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.

When Data Type Is Screen Image
Others
= File List

USE:

4 File Name

PnE

Data Type
5-Set Data Type to Screen Image.
Seresniliage

Format Format

Set the data format to PNG. E-Set the data format

il to BMP or JPEG.
j Set the color data (OFF, ON, ON(Rev.), Golor
ON(Gray)). o

More...

PR

Information

v

Sets the background to
8_transparent (Transparent) | JLEEEERU
Netimal or opaque (Normal).

Background

jl Save the screen

capture. in s/l Sets the inclusion of
a-setting information

JEMUIN (Information) on and off.

Save Image

Save Image

When Data Type Is Wave-Zone

Others
= File List

UBE

4 File Name

T

Data Type

&~ Set Data Type to Wave-Zone.

WEVEsEshe

CR U Set the waveform zone to save
| (#1 to #4).

EEWLICEE- Save the waveform zone.
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17.4 Saving Other Types of Data

When Data Type Is Snap When Data Type Is Measure
Others
= File List

Others
= File List

U3E

4 File Name

SE:
4 File Name

Ceansie) Gov

Data Type Data Type

5~ Set Data Type to Snap. 5~ Set Data Type to Measure.

Shian MESENTE

SR S.ye a snapshot waveform. ﬁae‘;i’-.u.-e il Saves the automated measurement
values of waveform parameters

When Data Type Is Serial Bus (When saving signals other than SENT)
Others
= File List
0SB

4 File Name
Y

Data Type
E-Set Data Type to Serial Bus.

SerialfBus Serial Bus

< Serial Bus q

v

1

Select which serial bus
— to save (Serial Bus 1 to

History Serial Bus 4).

il Set the history range (One, All)
ongl Al » section 17.2

Save . .
Lt NIl - Save the serial bus analysis results.

When Data Type Is Serial Bus Serial Bus
(When saving SENT signals)
—’ 1

Others
= File List
Select which serial bus
— to save (Serial Bus 1 to

Serial Bus 4).

Use
4 File Name
Y

Data Type

o~ Set Data Type to Serial Bus.

Serial Bus
< Serial Bus

i When the display type is set to Trend Waveform

. Type
i Set the display type Trend

List (List, Trend Waveform). Wavetorm
History

< Type Setup

ML Select the trend data to

| Set the history range (One, All) i f save (Trend1 to Trend4).

UM > section 17.2 Timelnfo.

i Turns the inclusion of

Save . . Save OFFl ON time information on and off
IS L - Save the serial bus analysis Zerial Bus

results. I Set data compression

B (OFF, p-p, Decim).
» section 17.2

OFE
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17.4 Saving Other Types of Data

When Data Type Is FFT
Others
= File List

UBE
4 File Name

e, GEY)

Data Type
- Set Data Type to FFT.

FFT

Set the FFT to use

(FFT1 or FFT2).
FFT2

Freq Info. R .
! il Turns the inclusion of frequency

OFF [N information on and off.

ESENAE - Save the FFT results.

When Data Type is History List
Others
= File List
USE:
4 File Name
HH, CEY
Data Type

e~ Set Data Type to History List.
History 55t

PGATIE Save the list of timestamps.

When Data Type Is Histogram
Othiers
= File List

USE
4 File Name
v

Data Type .
- Set Data Type to Histogram.

Histogram

Histogram 1
Set the histogram to use

(Histogram 1 or Histogram 2).
Histogram 2

AOWIIE. Save the histogram data.
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17.5 Loading Waveform Data

This section explains the following settings (which are used when loading waveform data).
» Displaying file information
» Loading waveform data into reference waveforms
» Loading waveform data into channels
» “Loading Data (Load)” in the Features Guide

FILE Waveform (Load) Menu

Press FILE and then the Waveform(Load) soft key to display the following menu.

Select the .wdf file that you want to load.

Path : USB

Num of Files : 46 y—Displays file information

Sort To ) Flash_Mew
) Network Load to

Refi{Math1)

2012/09/12 10:17:38
Filter w 2 000, 1008 2012/09/12 10:00:36  r/w

: 000 86.9K 2012/08/12 10:05:58  r/w
Change Drive 438K 2012709712 1 rfw

Load waveform
data into reference

| waveforms (Ref1
(Math1) to Ref4
(Math4)).

2.05M 2012/09/12 1 T/
Delete 000. zwf 741K 2012709712 1 riu
| 001.csv 1008 2012/09/12 10:01:06  r/w
Rename : 001.udf 166K 2012/09/12 10:05:22  r/w
= 001.zwf 741K 2012/09/12 10:11:48  r/w
Make Dir i 002.csv 1.62K 2012/09/12 10:15:38  r/uw
=] 002, udf 390K 2012/09/12 10:12:32  r/w
Copy : 003.bmp 1.55M 2012/09/12 10:19:44
| 003, jpg 157K 2012/09/12 10:19:30
Move s 003.csv 1.62K 2012/09/12 10:16:08
| 003.wdf 149K 2012/09/12 10:13:08
s/ 00B.png 173K 2012/09/10 16:47:42

Push @ kel in the left to move to Menu.
| |
Operation menu File list

y— Load waveform data
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) to Load to Ref4(Math4))

You can specify waveform data files that have .wdf extensions 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/Ref1 to Math/Ref4.

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.

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 (which are used when 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 Data (Load)” in the Features Guide

FILE Setup (Load) Menu

Press FILE and then the Setup(Load) soft key to display the following menu.

Select the .set file that you want to load.

uCALOEE Configure the details to
LU - load from internal
memory. » section 17.3

2.05M 2012/00/12 10
T4 K 212709712 10:08:02
1008 2012/08/12 10:00:06
1BGK 2012/08/12 10:00:72
Rename ad i FANK 2002700712 1021148
1.E2K 2012400712 10:15:38
Muke Dir ] 90K 2012/09/12 101202
= D03 . bmp 1.00M 2012/08717 10:1%:44
Copy < 003 1B 20T2A00/12 10:16:08
0502, cov 157K 2012/00/12 10:1%30
Move 003wt 149K 2012/0912 101308
= 004, prvg ATRK 2012/09/18 130302
= D0h. g 12K 2012/08718 TE0%14

Load setup data from
internal memory
areas #1 to #3.

In the kft to move to Menu.
| |
Operation menu File list

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 a .set extension and load it.

Loading Setup Data (from Internal; 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 (which are used when loading waveform zones, polygonal
zones, snapshot waveforms, or serial bus waveform symbol data).
« Displaying file information
» Data type to load
* Loading data
» “Loading Data (Load)” in the Features Guide

FILE Others (Load) Menu

Press FILE and then the Others (Load) soft key to display the following menu.

Select the file that you want to load.

Othars

Path - USE
Numn_of Files @ 42

WL LU - Displays file information

E-Set the data type to load.

HVELO]
1008 20120912 10:00:06 e,

RG_GK 2012700712 10:05:58
A3RK 01204712 10:07:44
2.05M 2012/09/12 10:02:18
T4. 1K 2012708712 10-08-02
1008 2012/08/12 10:01:06
ABRK 2012708712 10:00:72
FATK 2002709712 1021148
: 1.62K_2012/09/12 10:15:38
Muke Dir 90K 2012/09/
= 1.00M 2012400712 1
Copy - 1.62K 2012700712 W 08
157K 2012/60/12 10:19:30
Move = 03, K 2012/09/12 10:13:08
K ATRK 2012709718 13:03:08
12K 2012708718 TR0

Loud 1o
fonal

Load to
fona?

Load to
fonad

Load to
Lonad

| Push © ke[ in the left to move to Menu,
| |
Operation menu File list

Selecting Files
Select the file to load from the file list. » section 17.8

Setting the Data Type to Load (Data Type)

Wave-Zone: Load waveform zone files that have .zwf extensions that you created on the
DLM4000 into internal memory areas Zone1 to Zone4.

Polygon-Zone: Load polygonal zone files that have .msk extensions that you created with the Mask
Editor software into internal memory areas Zone1 to Zone4.

Snap: Load snapshot waveform files that have .snp extensions that you have saved.

Symbol: Load physical value/symbol definition files that have .sbl extensions that you have
edited using the Symbol Editor tool.
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17.7 Loading Other Types of Data

When Data Type Is Wave-Zone
Others

L
File Property

Data T
ata Type | Set Data Type to Wave-Zone.

WEvEsEohe

Load to
Zonel

Load to
Zone? Load waveform zones from

— internal memory areas Zone1

Load to to Zoned4.

Zone3

Load to
Zoned

When Data Type Is Snap
Others
By
File Property

Data Type
5— Set Data Type to Snap.

Shap)

e | 0ad snapshot waveforms.

When Data Type Is Polygon-Zone
Others

=y
File Property

Data Type

PolyEsh=LonE

Load to

Zonel

Load to

Zone2 Load polygonal zones from
— internal memory areas Zone1

Load_to to Zone4.

Zone3

Load to
Zoned

When Data Type Is Symbol

Others
=y
File Property

Data Type
- Set Data Type to Symbol.

Symbol

£ Set Data Type to Polygon-Zone.

ILLLESTWES- | oad serial bus waveform symbol data.
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17.8 Performing File Operations

This section explains the following settings (which are used when performing various file operations
from the file list or the file utility menu).

File list » Copying files and folders

» Sorting the file list * Moving files and folders

» Display format » Displaying file information

» Selecting the type of file to list

» Changing storage media FILE Utility menu

» Deleting files and folders » File protection

* Renaming files and folders » Selecting files (All Set/All Reset and Set/Reset)

» Creating folders (directories)
» “File Operations (Utility)” in the Features Guide
File List (File List)
File name Size Save date and time Attributes

File path
Number of files

Num of Files : 46

Sort the file list. ——————— ¢ Sort To ) Flash_Mem
R 4l Network
Set the display format. E
2012409712 10:17:38

Select the type of file to list. ——Milits ¥ % . 000.c5y 1008 2012/09/12 10:00:36  r/w
86.9€ 2012/09/12 10:05:58  r/uw
Change the storage medium. Change Drive 00, 438K 2012/09/12 10:07:44  rfu
. 2.00M 2012/09/12 10:02:18  réw
Delete files and folders. ——— 1 Delete =000. 741K 2012/09/12 10:08:02  r/w
5 0 riw
Rename files and folders. ————3 Rename 7 of File list cursor riu
A riw
Create a folder (directory). —————— BTNV 7 of Move this cursor by turning the jog shuttle | rw
A . riw
Copy files and folders. ———— Copy - of or moving the SET key (@) up and down. |
) 1) 003 P TO7TR—ZUTZ7U97 T2 TUTIa0— rfu
Move files and folders. ——— = Move 7 003.cov 1.62K 2012/09/12 10:16:08  r/u
+| 003.wdf 149K 2012/09/12 10:13:08  r/u
=] 006.png 173K 2012/09/10 16:47:42  r/u

Push @ ke:| in the left to move to Menu.

‘ > |_File list

Move the SET key (@) to the left and right to switch between operation areas.

Selecting What to Operate
When Operating a File or Folder

1. Move the cursor to the file or folder that you want to select.
A red selection mark (®%]/% ) is displayed next to the file or folder.

When Operating Multiple Files and Folders
1. Move the cursor to a file or folder that you want to select.

2. Press SET (@) or the Set/Reset soft key.

Ablue selection mark (%]/® ) is displayed next to the file or folder.
» To select multiple files, use SET or the Set/Reset soft key.
» To select multiple folders, use the Set/Reset soft key.
When the cursor is highlighting a folder, pressing SET will open or close the folder.

3. Repeat steps 1 and 2 to select all the files and folders you want.

* To select all files and folders in the list, press the All Set soft key.

Selecting a Setup Menu Item

1. Turn the jog shuttle or move the SET (@) key up and down to move the cursor to the menu
item you want to use.

2. Press SET (Q).
The screen for the selected item appears.
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17.8 Performing File Operations

Sorting the List (Sort To)

Select Sort To on the operation menu to display the following screen.

File' List
Path : USB
Num of Files = b4
FileName ~ |Size  [Date
Sort by_file name in & Flash_Hem
ascending order. &) Network
ByANamerEs] o uss
. . ABC 2012/09/12_10:17:38

Sort by file name in ——g [ 000.cov 2012708712 10:00:36

000.set
000.snp
000, wf
5 000, zwf
5 001.csv
£ 001, wdf
£ 001.zwf
5 002.csv
002, welf
003. bmp
003. jpg
003.csv
5 003.wdf
7| 006.png

2012/09/12 10:05:58
2012/09/12 10:07:44
2012709712 10:02:18
2012/09/12 10:08:02
2012/09/12 10:01:06
2012/09712 10:05:22
2012/09712 10:11:48
2012/09/12 10:19:38
2012/09/12 10:12:32
2012/09/12 10:19:44
2012709712 10:19:30
2012709712 10:16:08
2012/09/12 10:13:08
2012/09/10 16:47:42

descending order. f
Sort by file size in

ascending order.

By Date[<]

Sort by file size in Make. Dir

descending order.

Sort by date in
ascending order.

Copy

Move

Sort by date in
descending order.

Push @ key in the right to move to List.

Display Format
Select a display format on the operation menu to display one of the following screens.
Press SET to switch between display formats.

List Display (=)
File List

Path : USB
Num of Files : b5

FileName: & |Size  [Date

Sort To ) Flash_Mem
Network
T uss
ABC 2012709712 10:17:38
000.csv 2012/09/12 10:00:36
000.set 2012/09/12 10:05:58
5 000.snp 2012/09/12 10:07:44
5 000.wdf 2012/09/12 10:02:18
= 000.zwf 2012/09712 10:08:02
s 001.cov 2012/09712 10:01:06
=) 001.wdf 2012/09712 10:05:22
001.zwf 2012/09/12 10:11:48
002.csv 2012/09/12 10:15:38
002, wlf 2012/09/12 10:12:32
003. bip 2012/09/12 10:19:44
= 003. jpg 2012/09/12 10:19:30
5 003.csv 2012/09712 10:16:08
= 003.wdf 2012/09712 10:13:08
=/ 006.png 2012/09710 16:47:42

Display format = H
Filter

Change Drive
Delete
Rename
Make Dir
Copy

Move

Push € key in the right to move to List.

Thumbnail Display (FH)

File' List

Path : USB
Num of Files : b6

Sort To
= H
Filter

Change Drive

Delete 000, csv 000, set

Rename
Make Dir |
Copy

Move

000.snp 000. wdf 000. zwf

Push @ key in the right to move to List.
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17.8 Performing File Operations

Selecting the Type of File to List (File Filter)

Select Filter on the operation menu to display the following screen.

File' List

Path : USB
Num of Files : b8

FileName: & |Size  [Date

Sort To @ Flash_Mem
0 Network

= H Ty uss
ABC 2012/09/12 10:17:38
(-] 2| 000.cev 2012/09/12 10:00:36
000.set 2012/09/12 10:05:58
000.snp 2012/09/12 10:07:44
000, wdf 2012/08/12 10:02:18
-set z] 000, zwf 2012/09/12 10:08:02
_wdf 2 001.csv 2012/09/12 10:01:06
_bnp 2 001.wdf 2012/09/12 10:05:22
s 001.zwf 2012/09/12 10:11:48
*-png + 002.cov 2012/09/12 10:15:38
002, wdf 2012/09/12 10:12:32
003. bmp 2012/09/12 10:19:44
003. jpg 2012/08/12 10:18:30
003.csv 2012/08/12 10:16:08
v 003, wdf 2012/09/12 10:13:08
= 006.png 2012709710 16:47:42

Push @ key in the right to move to List.

Select the type of file to list.
**: Allfiles

*.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

Changing the Storage Medium (Change Drive)

Select Change Drive on the operation menu to display the following screen.

File' List

Path : USB
Num of Files : B9
FileName: &1 Size  [Date

Sort To ) Flash_Mem
Network
= H s
ABC 2012709712 10:17:38
Filter # 000.csv 2012/09712 10:00:36
000.set 2012/08/12 10:05:58
@0 :| 000.snp 2012/09/12 10:07:44
:| 000 wdf 2012/09/12 10:02:18
ElashMER z 000.zwf 2012/09/12 10:08:02
2 001.csv 2012/09/12 10:01:06
uss z| 001.wdf 2012/09/12 10:05:22
Network 001.zwf 2012709712 10:11:48
002.csv 2012/09/12 10:15:38
002. wlf 2012408412 10:12:32
Copy 003 bmp 2012/09/12 10:18:44
= 003. jpg 2012/09/12 10:18:30
Move z) 003.csv 2012709712 10:16:08
2 003.wdf 2012/09/12 10:13:08
z| 006.png 2012/09/10 16:47:42

Push key in the right to move to List.

Select a storage medium.

Flash_Mem: Internal memory

USB: The first USB storage medium that the DLM4000 detected
USB1: The second USB storage medium that the DLM4000 detected
Network: Network drive

Note

You can also change the storage medium by highlighting the storage medium (drive) you want to change to
in the file list and pressing SET.
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17.8 Performing File Operations

Deleting Files and Folders (Delete)
1. Select the file or folder that you want to delete from the file list.

2. Select Delete on the operation menu to display the following screen.
Confirm to execute File List

Are you sure to execute?

£ | Size | Date

= Cancel
2012/09/12 10:17:38
Filte 1008 2012709/12 10:00:36
000.set 86.9K 2012/09/12 10:05:58
Change Drive i 000.snp 438K 2012709712 10:07:44
) =) 000.wdf 2.05M 2012/09/12 10:02:18
Delete files or folders. Delete = 000, zwf 74.1C 2012/09/12 10:08:02
5] 001.csv 1008 2012/09/12 10:01:06
Rename =] 001.wdf 166K 2012/09/12 10:05:22
001.zwf 74.1K_2012/09/12 10:11:48
Make Dir 002.csv 1.62K_2012709/12 10:15:38
002 welt | 390K 2012708/12 10:12:32
Copy 003.bwp Lo ot oiR 10:19:44
5 003, jpg | File that you want to delete. |/12 10:13:30
Move ) 003.csv 12 10:16:08
5] 003.wdf 149K 2012/09/12 10:13:08
006.pnig 173K 2012/09/10 16:47:42

Push @ key in the rilzht to move to List.

Confirms the deletion of the selected files and folders

Note

You can delete multiple files at the same time by selecting them with the jog shuttle and the SET key.

Renaming Files and Folders (Rename)
1. Select the file or folder that you want to rename from the file list.

2. Select Rename on the operation menu to display the following screen.

Use the keyboard to input the new file or folder name.
File' List
Num of Files : 61
‘ FileName

Sort To

Filter

Change Drit @7 b ) s sl [sfen s o) o

Delete | [0l

Rename a file or folder. gy Rename | g S S
PRI | 1 [ e pr——pr————

= 003.csv 1.62K 2012/09/12 10:16:08
[ % 003.wdf 149K 2012709712 10:13:08
= 006.png | 173K 201270910 16:47:42

|Fi|e that you want to rename.

Push @ key in the right to move to List.

Press Enter on the keyboard or the Enter soft key to confirm
the entered name.
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17.8 Performing File Operations

Making Folders (Make Dir)

1. Select the drive or folder that you want to make the new folder in from the file list.

2. Select Make Dir on the operation menu to display the following screen.

File List

Path : USB
Num of Files : 62

| Use the keyboard to enter the new folder name.|

Sort To

Filter
Change Dri

Delete | | rlu

[ i rlw

Rename | ° ; . rlw

{ & ! L riw

Create a folder (directory). =S TN Tl < — . : . e
L o . . % - . h . rlu

Copy | [0 —_ ‘ ‘ riw

rfw
Move = 003.csv 1.62K 2012/09/12 10:16:08  r/w

Press Enter on the keyboard or the Enter soft key to confirm

the entered name.
Push @ key in 1 —

Copying Files and Folders (Copy)

1. Select the file that you want to copy from the file list.

2. Select Copy on the operation menu to display the following screen.

File' List

Path : USB |Fi|e list you are copying from |
Num of Files : 63

| FileName

File' List

File list you are copying to |

FileName:

Sort To ) Flash_Mem
4l Hetwork

= H uss
% ABC 2012709/12_10:17:38

Filter * . 000.csv | 1008 2012/03/12 10:00:36

© 000.set - 10:05:58 LUEESE - Selects all
Change Drive ? 0. omp |Folder that you are copying to iz items
7] Jwdf Toowm s vor e 10:02:18
Delete 7 000.zwf 74.1K 2012709712 10:08:02
| 001.csv 1008 2012/09/12 10:01:06 LIREE - Deselects
Rename ;| 001.wdf 166K 2012/09/12 10:05:22 H
7 001.zwf 74.1K 2012/09/12 10:11:48 all items
Make Dir 7 002.c5v 1.62K 2012/03/12 10:15:38
7002 welf 390K 2012/09/12 10:12:32
Copy Exec 7 003.bmp 1.55M 2012/09/12 10:19:44
! 003, jng 157K 2012/09/12 10:19:30
7 003.csv 1.62K 2012/09/12 10:16:08
! 003.wdf 149K 2012/09/12 10:13:08 BELHEE - Select or
deselect
Push @ key in the right to move to List. an item

Copies the selected files and folders

3. Select the drive or folder on the file list that you are copying to.

4. Select Copy Exec on the operation menu to display the following screen.
Gonfirm' to' execute

Are you sure to execute?

Confirms that you want to copy the
Cancel selected files and folders

Note

* You can copy multiple files at the same time by selecting them with the Set/Reset soft key or the jog
shuttle and the SET key.
* 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 file that you want to move from the file list.

2. Select Move on the operation menu to display the following screen.

File List

|File list you are moving from |

Num of Files = 65
| FilaName
Kile' List

|Fi|e list you are moving to|

Path
Num of Files : 6b
FileName: Size  |Date
Sort To & Flash_Mem
4 Network
= H
2012/09/12_10:17:38
Filter K | 1008 2012/09/12 10:00:36
Fol h - LU - Selects all
Change Drive | A
2 o00.5m older that you are moving data to | items
Delete 000. zwf 74.1K 2012/03/12 10:08:02
7 001.csv 1008 2012/03/12 10:01:06 LIRESEE - Deselects
Rename 2001 wdf 166K 2012/09/12 10:05:22 H
; 001.zwf 741K 2012/09/12 10:11:48 all items
Make Dir 002.csv 1.62K 2012/09/12 10:15:38
002, welf 390K 2012/09/12 10:12:32
Move Exec 003.bmp 1.55M 2012709712 10:19:44
003. jpg 157K 2012/09/12 10:19:30
003.csv 1.62K 2012/09/12 10:16:08
003.wdlf 149K 2012/09/12 10:13:08 LR - Select or
deselect
Push © key in the right to move to List. an item

Moves the selected files and folders

3. Select the drive and folder on the file list that you are moving to.

4. Select Move Exec on the operation menu to display the following screen.

Confirm' to execute

Are you sure to execute?

Confirms that you want to move the

Cancel selected files and folders

Note

* You can move multiple files at the same time by selecting them with the Set/Reset soft key or the jog
shuttle and the SET key.
*  You can perform file operations on the file list that you are moving data to as well.
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17.8 Performing File Operations

FILE Utility Menu

Press FILE and then the Utility soft key to display the following menu.

Utility

~Turns protection on or off

All Set =
Selects or deselects all items

All Reset =

When you are copying or deleting
multiple files at the same time.

a- Selects or deselects an item .
Set/Reset . LTI - Cancels the copy or delete operation.

File List

Path : USB
Num of Files : 68
| FileName: & | Size | Date

Sort To ) Flash_Mem
4l Network
= W use
ABC 2012/09/12 10:17:38
Filter # % 1 000.c5v 1008 2012/09/12 10:00:36  r/w
& 000.set ARG == The attributes for a file
Change Drive . 000.5np 438K 2012/08/12 10:07:44  r/w - -
5 000, wdf 2.05M 2012/09/12 10:02:18  r/w with protection turned on
Delete 5 000, zwf 741K 2012/09712 10:08:02  rfw look like this.
5 001.cov 1008 2012/09/12 10:01:06  r/w
Rename 5 001.wdf 166K 2012/09712 10:05:22  r/w
= 001.zwf 741K 2012/09712 10:11:48  r/w
Make Dir 1 002.c8v 1.62K 2012/09/12 10:15:38  r/w
7 002.wdf 390K 2012/09/12 10:12:32  riw
Copy - 003.bmp 1.55M 2012/09712 10:1%:44 r/w
7 003. jpg 157K 2012/09712 10:19:30 r/w
Move 5 003.csv 1.62K 2012/09/12 10:16:08  r/w
5 003. wdf 149K 2012/09/12 10:13:08 rfw
5/ 006.png 173K 2012/09710 164742 r/w

Push @ key in the left to move to Menu.

Turning Protection On or Off (Protect ON/OFF)
Turn protection on or off for the selected file. The change is reflected in the file attributes, displayed
under the Attr column in the file list.

Protection File Attribute = Description
ON r File protection is on for the selected file.

The file has read-only access, it is write-protected and cannot be deleted.
OFF r/w File protection is off for the selected file.

The file has read and write access.

All Set/All Reset

All Set: Select all displayed files and folders. Blue selection marks (/% ) are displayed next to
the selected files and folders.

All Reset: Unselect all displayed files and folders.

Set/Reset

Select or deselect displayed files and folders that are highlighted. This is the same function as when
you press the SET key. Blue selection marks (/% ) are displayed next to the selected files and
folders.
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Chapter 18 Ethernet Communication

18.1 Connecting the DLM4000 to a Network

This section explains how to connect the DLM4000 to a network.

Ethernet Interface Specifications
There is a 1000BASE-T port located on the rear panel of the DLM4000.

Item Specifications
Ports 1
Electrical and mechanical IEEE802.3
specifications
Transmission system Ethernet (1000BASE-T, 100BASE-TX, 10BASE-T)
Communication protocol TCP/IP
Supported services Server: FTP, HTTP (Web), and VXI-11
Client: FTP (Net Drive), SMTP (Mail), SNTP, LPR (Net Print), DHCP, and DNS
Connector type RJ-45

Ethernet port

RJ-45 modular jack \@wx

I\%
o

Items Required to Connect the DLM4000 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 DLM4000 to a Network

Connection Procedure
To Connect to a PC over a Network

1.
2.

Turn off the DLM4000.

Connect one end of a UTP (or STP) cable to the ETHERNET 1000BASE-T port on the rear
panel.

Connect the other end of the UTP (or STP) cable to a hub or router.

Turn on the DLM4000.

Hub or router that supports 1000BASE-T

‘ cooodc©
%° @ oo
d, 222
=0 ©
DLM4000 [H3e-0:
HS® @
bS5 o
=3 o
(o)) o
@ @0 |
=

Straight UTP or STP cable

To Connect to a PC through a Hub or Router

1. Turn off the DLM4000 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 DLM4000.
Hub or router that supports 1000BASE-T
=
B s
‘ boooo|c 0
o0
=0 © <O
DLM4000 [E80-0:0
gg ® @ s
\ / PPl |
Straight UTP or STP cable
Note
* Use a hub or router that conforms to the transfer speed of your network.

*  When you connect a PC to the DLM4000 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 DLM4000 to a PC directly. Direct communication without a hub or router is not

guaranteed to work.
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18.2 Configuring TCP/IP Settings

This section explains the following TCP/IP settings (which are used when 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

Press UTILITY and then press the Network soft key to display the following menu.

Network

{LEFRE - Configure TCP/IP settings.

FTP/Web
Server

Net Drive

Net Print

TCPI/IP Settings (TCP/IP)
Press the TCP/IP soft key to display the following screen.

Network Setup
Turns DHCP on and off

Set these when DHCP is turned off.
¢ IP address

DHCP | OFF

IP Address

Net Mask

* Subnet mask

Gate Way

* Default gateway

DNS | OFF  ON e~ S¢t the DNS (OFF, ON, Auto).”
Domain Name —L These are displayed when DNS is set to ON or Auto.

T Sl ¢ Set the domain name.
erveri
o }7 » Set the DNS server IP addresses
DNS Server? .
(primary, secondary).
ozl Buifjie] « Set the domain suffixes
Domain Suffix? (primary, secondary).

Confirms the settings

* Auto is displayed when DHCP is turned on.

DNS Settings (DNS)

OFF: Disable the DNS.

ON: Enable the DNS. Set the domain name, the DNS server IP address, and the domain suffix.

Auto: Enable the DNS. After you set the domain suffix, the domain name and the DNS server IP
address are set automatically. This option can only be selected when DHCP is on.
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18.3 Accessing the DLM4000 from a PC (FTP
Server)

This section explains the following settings (which are used when accessing the DLM4000 from a PC
on a network):

* User name
» Password
» Timeout
» Starting an FTP client
» “FTP Server (FTP/Web Server)” in the Features Guide

UTILITY Network Menu

Press UTILITY and then press the Network soft key to display the following menu.

Network

TCP/IP

S Configure the FTP/Web server settings.

Net Drive

Net Print

Configuring the FTP Server (FTP/Web Server)
Press the FTP/Web Server soft key to display the following screen.

Network Setup Settings for accessing the DLM4000 from a PC
L | e — @ Turns the FTP server ON and OFF

LI N e |~ ° Turns the Web server ON and OFF

¥
User Name anonymous

* Enter the user name using up to 30 characters.

Password | * Enter the password using up to 15 characters.

L = e — « Set the timeout value (0 to 3600 s).

e — CONfirms the settings

FTP/Web i i Net Print

Starting an FTP Client

Start an FTP client on a PC.

Enter the user name and password that you set on the DLM4000’s network setup screen, which is
shown above, and connect to the DLM4000.

Note

If you set the user name to “anonymous,” you can connect to the DLM4000 without entering a password.
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18.4 Monitoring the DLM4000 Display from a PC
(Web Server)

This section explains the following settings (which are used when connecting to the DLM4000 from
a PC over a network to show the DLM4000’s display on the PC and to start and stop waveform
acquisition from the PC).

» User name

» Password

» Timeout

» Connecting to the DLM4000 from a PC

» “Web Server (FTP/Web Server)” in the Features Guide

UTILITY Network Menu

Press UTILITY and then press the Network soft key to display the following menu.

Network

TCP/IP

Elf;’!’.‘*" o~ Configure the FTP/Web server settings.

Net Drive

Net Print

Configuring the Web Server (FTP/Web Server)
Press the FTP/Web Server soft key to display the following screen.

Network Setup Settings for accessing the DLM4000 from a PC
L | e — @ Turns the FTP server ON and OFF

LI I e |~ ° Turns the Web server ON and OFF

¥
User Name anonymous

* Enter the user name using up to 30 characters.

¥
Password

* Enter the password using up to 15 characters.
L R R e ° Set the timeout value (0 to 3600 s).

e — CONfirms the settings

Net Print
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18.4 Monitoring the DLM4000 Display from a PC (Web Server)

Connecting to the DLM4000 from a PC

1. Open a Web browser on a PC that is connected to the network.

2. Enter the following address.
http://XXX. XXX XXX XXX/
(Type the DLM4000’s IP address for xxx.XXX.XXX.XXX.)

3. Enter the user name and password that you set on the DLM4000’s network setup screen, which
is shown on the previous page, and connect to the DLM4000.
The following screen appears.

index - Windows Internet

5. Favorites @ index

W Wb Monitor—

i Qs
AWA @ 2012/09/18 143449 Edge CHE £ 46.0mV
I ] ? Auto

Starts waveform
acquisition

Stops waveform
acquisition

Takes a screen capture
The entire screen is captured.

Stops updating the screen

Set the screen update rate.
You can set the update rate to 2, 5, 10, 30, or 60 s.

Starts updating the screen
The display is updated automatically at the rate that you have set.

Manually updates the screen

Closes the browser

Note
» Disable the popup blocker feature on your Web browser when you want to capture the screen.
* If you set the user name to “anonymous,” you can connect to the DLM4000 without entering a password.
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18.5 Configuring Mail Transmission (SMTP Client
Function)

This section explains the following settings (which are used when 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 the Features Guide

UTILITY Network Menu

Press UTILITY and then press the Network soft key to display the following menu.

Network

TCP/IP

FTP/Web
Server

LIRS - Configure mail settings.
Net Drive

Net Print

Configuring Mail (Mail)

Press the Mail soft key to display the following screen.

Netaori Sat Set the mail server.
e ——— IP address or host name and domain name
(When DNS is enabled)

Mail Address | Set the recipient email address.

Mail Server |

Gomment | e — SpPecify comments.

fttached Image File e~ S¢t Whether to attach an image file or not (OFF, ON).
TimeOut(sec) e — S€t the timeout value (1 to 60 s).

POP3 before SMTP s — 1 UINs user authentication on and off

Type | UYP APOP —LSet these when POP3 before SMTP is turned on.
» Set the encryption type (U/P, APOP).
.

POP3 Server |*
 Set the name of the POP3 server.

P | L . Set the user name.
assword
L « Set the password.

User Name

L S A e Sends a test mail
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18.6 Connecting to a Network Drive

This section explains the following settings (which are used when accessing a network drive through
an Ethernet connection to load or save various DLM4000 data).
* 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 UTILITY and then press the Network soft key to display the following menu.
Network

TCP/IP

FTP/Web

Server

LERLZE - Configure the network drive settings.

Net Print

Configuring a Network Drive and Connecting to It (Net Drive)
Press the Net Drive soft key to display the following screen.

Network Setup Settings used to connect to a network drive
FTP Server | * Set the FTP server’s host name.
User Name |~ * Set the user name.
Password | * Enter the password using up to 14 characters.
Passive | I0FF e e~ ° T1Urns FTP passive mode on and off
TimeOut(sec) |~ 15 s © Set the timeout value (0 to 60 s).

Connect e — Disconnects from the network drive

Connects to the network drive

18-8 IM DLM4038-02EN



18.7 Configuring a Network Printer

This section explains the following settings (which are used when printing screen captures to a network
printer).

* LPR server
« LPR name
¢ Timeout

» “Network Printer (Net Print)” in the Features Guide
UTILITY Network Menu
Press UTILITY and then press the Network soft key to display the following menu.

Network

TCP/IP

FTP/Web
Server

Mail

Net Drive

LRS- Configure the network printer settings.

Network Printer Settings (Net Print)

Press the Net Print soft key to display the following screen.

Set the LPR server.
Ketuork Setup IP address or host name and domain name

LPR Server [ (When DNS is enabled)

LPR Name |~

Set the LPR name, which is the name of the shared
TimeOut(sec) [ 5 printer that the DLM4000 will connect to.

Set the timeout value (0 to 60 s).
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18.8 Using SNTP to Set the Date and Time

This section explains how to use SNTP to set the date and time of the DLM4000.
* SNTP server

« Timeout
» Executing time adjustment
* Automatic adjustment
» “SNTP (SNTP)” in the Features Guide
UTILITY Network Menu
Press UTILITY and then press the Network soft key to display the following menu.

Network

TCP/IP

FTP/Web
Server

Mail

Net Drive

Net Print

- Configure the SNTP settings.

SNTP Settings (SNTP)
Press the SNTP soft key to display the following screen.

Set the SNTP server.
Netuork Setup IP address or host name and domain name

SNTP Server | (When DNS is enabled)

TimeOut(sec) |~ 15 e — S€t the timeout value (1 to 60 s).

Adjust Executes time adjustment

Adjust at PowerON | OFRl  ON Turns automatic adjustment on and off

Net Print
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Chapter 19 Other Operations

19.1

Turning the Click Sound On and Off and
Changing the Menu Language, Message
Language, and USB Keyboard Language
This section explains the settings that you can use to turn the click sound on and off and change the

menu language, message language, and USB keyboard language.
» “System Configuration (System Configuration)” in the Features Guide

UTILITY System Configuration Menu

Press UTILITY and then press the System Configuration soft key to display the following menu.

System

L

g Sct the date and time.

» Section 3.4 of the Getting Started Guide, IM DLM4038-03EN

Click Sound

& Turns the click sound on and off
OFF  [ON

4
[N - Configure the language settings.

(/B Adjust the backlight. » section 4.4

< .
ag,’]'::; - Configure storage management settings. » section 20.5

USBKeyBoard

m- Select the USB keyboard language.
JPN BN

4 USB Function

T a- Configure the USB communication device settings. » section 19.2

Setting the Language (Language)

Press the Language soft key to display the following menu.

Language

4 Menu i Set the menu language

EreElel (Japanese, English, Chinese, Korean, Italian, French, German, Spanish, Russian).
4 Message
y- Set the message language

Sl (Japanese, English, Chinese, Korean, Italian, French, German, Spanish, Russian).

Note

Some terminology is always displayed in English.

Setting the USB Keyboard Language (USBKeyBoard)

You can use the following keyboards that conform to USB Human Interface Devices (HID) Class Ver. 1.1.
ENG: 104-key keyboards

JPN:  109-key keyboards

For details on how DLM4000 keys are mapped to the keys on a USB keyboard, see appendix 2 in the
Getting Started Guide, IM DLM4038-03EN.
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19.2 Using the DLM4000 as a USB Storage Device

This section explains the setting that enables you to use the DLM4000 as a USB storage device
through a USB connection made between the USB port on the DLM4000 rear panel and a PC.
» “USB Communication (USB Function)” in the Features Guide

UTILITY System Configuration Menu

Press UTILITY and then press the System Configuration soft key to display the following menu.
System

Date/Time

Click Sound

OFF ON

]
Language

LCD

& Storage
Manager
USB Function
USBKeyBoard
USBTMC

JPN  [ERG

4 ;
LR &~ Set USB Function to Mass Storage.

USBTME

Note
* From a PC, you can access the DLM4000 internal memory as a storage device. You cannot access the
DLM4000 network drives or the storage media connected to the DLM4000 USB ports.

*  When USB communication is set to Mass Storage, a connected PC can use the DLM4000 as a read-only
storage device.

« If you operate the files from the DLM4000, the DLM4000 will temporarily disconnect the connection from
the PC so that the screen displayed on the PC can be refreshed.

When using a DLM4000 with firmware version earlier than 2.00 as a USB storage device

On models with firmware version earlier than 2.00, the mass storage feature for Windows XP and Windows
Vista PCs is different from that for Windows 7. On models with firmware version earlier than 2.00, if the
DLM4000 is accessed from a Windows XP or Windows Vista PC, the files on the DLM4000 internal memory
can be read, deleted, and saved.
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19.3 Viewing Setup Information (Overview)

This section explains how to view the current DLM4000 setup information.
» “Overview (Overview)” in the Features Guide

UTILITY Overview Menu

Press UTILITY and then press the Overview soft key to display the following menu.

Overview

System

L - Displays system information. » section 20.3

AU Displays setup information 1.

iﬁ?ﬁ'ﬂ.‘;aﬁmz a- Displays setup information 2.

HALNI A i an option. P section 20.4

Displaying Setup Information 1 (Setup Information1)
Press the Setup Information1 soft key to display the following screen.

Overview/Setup Information

VERTICAL

CH1 CH2 CH3 CH4
Scale 1.00 V/div 1.00 V/div 1.00 ¥/div 1.00 V/div
Offset 0.00 V 0.00 vV 0.00 ¥ 0.00 V
Position 0.00 div 0.00 div 0.00 div 0.00 div
Coupling DC DG DG DC
Bandwidth Full Full Full Full
Probe 1:1 1 14 1:1

CH5 CH6 CHT CH8
Scale 1.00 V/div 1.00 V/div 1.00 ¥/div 1.00 V/div
Offset 0.00 ¥ 0.00 ¥V 0.00 ¥ 0.00 ¥
Position 0.00 div 0.00 div 0.00 div 0.00 div
Coupling C DG DG DC

DA
Bandwidth Full Full Full Full
Probe 1:1 1:1 11 1:1

ACQUIRE /HORIZONTAL

T/div 1ms Sample Rate 12.5M8/s

ACGQ Mode Normal Record Length 125k
Window Length 125 k

700M
Zoom1 Zoom?
H-Mag Coarse Coarse

Displaying Setup Information 2 (Setup Information2)
Press the Setup Information2 soft key to display the following screen.

Overview/Setup’ Information

TRIGGER

Mode Hold Off 20.0000ns
Position Delay 0.00000 s
A Trigger

Type Data 19.2kbps

Source

B Trigger

Type

Source

Level
Coupling
F Rej

Hysteresis
Window

Level
Coupling
HE Rej
Hysteresis
Winclow
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19.4 Setting the Measured Value Font Size and

Whether to Use the Default Settings of Legacy
Models

This section explains the following settings (which are used when setting the font sizes of cursor-
measurement values and automatically measured values and the DLM4000 default values).
* Measured value font size

»  Whether to use the default values of legacy models
» “Preferences (Preference)” and
“Returning to the Default Settings (DEFAULT SETUP)”
in the Features Guide

UTILITY Preference Menu

Press UTILITY and then press the Preference soft key to display the following menu.

Preference

L Set the output logic.

[ ol » Section 4.2 of the Getting Started Guide, IM DLM4038-03EN

Sl Turns offset cancelling on and off

O ON » section 1.1

LA Turns delay cancelling on and off

OFF  [ON » section 2.2

]
Font Size

Font Size

Measure & .
e(?.f.‘i!; Set the font size of measured values

B (Small: 16 pt, Large: 24 pt).

v

Shiglll Large

Legacy Mode
a- Set whether to use the default

LAENU values of legacy models.

Default Values of Legacy Models (Legacy Mode)
OFF:  The default values are the DLM4000 factory default values.
ON: The default values are compatible with the DL7400 series default values.
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Chapter 20 Troubleshooting, Maintenance, and Inspection

20.1 Messages and Corrective Actions

Messages
Messages may appear on the screen during operation. This section describes the error messages

and how to respond to them. You can display the messages in the language that you specify through
the operations explained in section 19.1. If servicing is necessary to solve the problem indicated by a

message, contact your nearest YOKOGAWA dealer.

In addition to the following error messages, there are also communications error messages. These
messages are explained in the Communication Interface User’s Manual, IM DLM4038-17EN.

Information
Code Message Chapter or Section
2 Turned on pressing the RESET key. 3.6°

All the settings will be initialized.

3 Firmware is updated. All the settings are initialized. —
4 Hardcopy is aborted. —
5 File access is aborted. —
6 Action-on-trigger is aborted. 2.22
7 Search aborted. —
8 Search execution is completed, but no record was found that matched the conditions. —
9 Search execution is completed, but no record was found that matched the pattern. —
10 Statistical measurement is aborted. Chapter 9
11 Analysis is aborted. —
12 Data not detected. —
Execute again after changing settings or reacquiring waveforms.
13 The corresponding field was not found. —
14 Action-on-trigger is completed. 2.22
15 The instrument is set to remote mode by the communication control. —
Press the SHIFT + CLEAR TRACE key to change to local mode.
16 Local lockout is set by the communication control. —
To operate using the keys, release the lockout using the communication control.
17 Firmware will be updated. Do you want to proceed? —
Note: It will take approx. 5 minutes. Please DO NOT power off the unit until the completion.
Once the procedure is completed, the unit will reboot itself. We recommend you to save the
setups before updating the firmware.
18 Updating Firmware. —
Note: Please DO NOT power off the unit.
Once the procedure is completed, the unit will reboot itself.
19 Firmware is updated. Will be rebooted. —
20 Any serial bus signal can not be detected. Chapter 12
21 Serial bus automatic setting was aborted. Chapter 12
22 The symbol/physical value file(.sbl) has not been loaded. 17.7
23 A contradiction in bit numbers of logic setting and symbol definition was detected. —
Check the symbol/physical value file(.sbl).
24 Check the input voltage level and attenuation ratio. Chapter 12
25 Automatic setting of the serial bus trigger failed. 12.5
27 The format was completed. —
28 It was not turned off by the power switch of the front. 2.3
30 Calculating the value of Lambda. Chapter 14
Try to execute later.
31 USB Function is set to Mass Storage mode. Chapter 19
In this mode you can only read and write files.
32 USB Function is set to Mass Storage For Windows 7 mode. Chapter 19
In this mode you can only read files.
33 Auto deskew was executed even though input signals were outside the specifications. —

Check whether current and differential probe offset adjustments have been executed properly.

* Getting Started Guide, IM DLM4038-03EN
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20.1 Messages and Corrective Actions

File Errors

Code Message Chapter or Section

500 Data size larger than remaining capacity in media. Chapter 17
Delete unnecessary files or use other media.

501 File does not exist. Check the file name. Chapter 17

502 Assigned path does not exist or no media. Chapter 17
Check the path name and media.

503 Writing prohibited in the media. Chapter 17
Unlock write protection of the media.

504 Insufficient remaining capacity in media. Chapter 17
Delete unnecessary files or use other media.

505 File not compatible. Check the file, firmware version of the unit or model name of the unit. —

506 Save data do not exist. Check the content to be saved. —

507 Save data do not exist. Check the content to be saved. —

508 Unable to open file. Chapter 18
The may be opened by other process.
Try to open file later.
If the problem still exist, service may be necessary.

509 Access denied. Chapter 17

510 File system error. Service is required. —

511 Media error. Service is required. —

512 Directory can not be deleted. Chapter 17

513 File or Directory can not be moved to other media. Chapter 17
If the problem occurs on other media, service may be required.

514 Directory entry does not exist. —

515 Media error. Service is required. —

516 Media error. Service is required. —

517 End of the file. —

518 The same file or directory name exist. Chapter 17
Remove the file/directory or change the current path.

519 Target file of Move or Copy has a read only property. Chapter 17

520 Assigned path does not exist or no media. Chapter 17
Check the path name and media.

521 Destination folder assigned to Copy / Move is the same as the origin or sub folder. Chapter 17
Change the destination folder.

522 No file name. Type in file name. Chapter 17

523 Auto file name failure. Change the type of auto file name or change the header of the auto name. Chapter 17

524 Improper file or path name. Check file / path name. Chapter 17

525 Improper file or path name. Check file / path name. Chapter 17

526 File is disintegrated. Check the file. —

527 File system error. Service is required. —

528 lllegal file or directory name. Chapter 17
The name contains prohibited characters.
Change it to a different name.

529 lllegal file or directory name. Chapter 17
The name is reserved by the system. Change it to a different name.

530 Load failure. Number of vortex exceeded the maximum. —
Redefine the mask data.

531 Unable to open file. The may be opened by other process. —
Try to open file later.
If the problem still exist, service may be necessary.

532 Unable to save. —
Compressed record size exceeded current record size.
Change the compressed record size and execute again.

533 Assigned path does not exist. Chapter 18
Check the network setting and configuration.

534 Assigned path does not exist. Chapter 18
Check the network setting and configuration.

535 Network access is denied. Chapter 18
Check the network setting and configuration.

536 File operation not supported in root directory. Chapter 17
Please verify the path name.

537 A file which contains multiple saved traces can not be loaded into Ref. Chapter 17

Please load it into ACQ.

20-2
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20.1 Messages and Corrective Actions

Code Message Chapter or Section

538 A file which contains compressed waveform can not be loaded into the ACQ. Chapter 17
Please load it into Ref.

539 Unable to load a logic waveform to the reference waveform. Chapter 17

540 Unable to load a file containing logic waveforms. Chapter 17

541 Unable to load that file. Its extention is invalid. Chapter 17

542 Cannot save files greater than 2GB. Please either partially save the Zoom section, save in Chapter 17
compressed format, or turn off unnecessary wave displays.

543 There is already a file. Chapter 17
Do you overwrite?

544 A file which contains multiple saved traces can not be loaded into Ref. Chapter 17
Please load it into Channels.

545 Cannot save all the data with record length exceeding 1.25M in ASCII (CSV format). Chapter 17
Please either save in compressed format, partially save the Zoom section, or turn off
unnecessary wave display.

546 The number of files of a root directory is maximum. Chapter 17
Delete unnecessary files or save at a subdirectory.

547 The file save is unsupported in this setting. Chapter 17

548 Computed waveforms cannot be saved with these settings. Chapter 20

* Features Guide, IM DLM4038-01EN

Printer Errors

Code Message Chapter or Section
550 Printer error. —
Confirm the printer status.
551 Cannot detect printer. —
Turn ON the printer.
Check connectors.
552 Communication error. —
Check all connections and make sure all devices are on.
553 Paper not loaded correctly. 16.1
Set the paper correctly.
554 Temperature error. —
Power off immediately.
555 Close the printer cover. 16.1
556 No built-in printer on this model. 20.3
Check the specifications to see whether or not the optional printer is provided.
557 Image creation failure. —
Working memory space may be insufficient.
Maintenance service is required.
558 Unable to print or save image with file property dialog. Chapter 17

Network Errors

Code Message Chapter or Section
600 Invalid network parameter settings. Chapter 18
Check the network parameters.
601 Unable to connect to the server. Chapter 18
Check the network settings and configuration.
602 Invalid file server settings. Chapter 18
Check the file server settings.
603 Invalid fire wall settings. Check the fire wall settings. Chapter 18
604 Cannot execute, while using a FTP server. Chapter 18

Execution Errors

Code

Message

Chapter or Section

650

Running.
Stop and execute again.

3.8

* Getting Started Guide, IM DLM4038-03EN
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20.1 Messages and Corrective Actions

Code Message Chapter or Section

651 Accessing file. —
Abort or wait until it is completed, and execute again.

652 Printing. —
Abort or wait until it is completed, and execute again.

653 Processing action-on-trigger. 2.22
Abort or wait until it is completed, and execute again.

654 Processing zoom search. Chapter 11
Abort or wait until it is completed, and execute again.

655 Processing auto scroll. 10.1
Abort or wait until it is completed, and execute again.

656 Processing history search. Chapter 15
Abort or wait until it is completed, and execute again.

657 Processing history replay. Chapter 15
Abort or wait until it is completed, and execute again.

658 Processing statistical measurement. Chapter 9
Abort or wait until it is completed, and execute again.

659 Analyzing serial bus data. Chapter 12
Abort or wait until it is completed, and execute again.

660 Zone edit in process. Terminate editing. Chapter 2

661 Processing self test. —
Wait until it is completed.

662 Acquisition in process in N Single trigger mode. Chapter 2
Press Start/Stop key or wait until the process is completed.

663 Retrievable settings does not exist. —

664 Failed to execute statistical measurement. Chapter 9
Waveform data may not exist.
In Cycle statistic mode, improper setting may result in failure to recognize the cycle.

665 Search target data does not exist. —
Execute search after analysis is completed.

666 Improper action setting. The saved data type is either Waveform group or Analysis group. Chapter 17
This can be assigned from File menu.

667 Retrievable data not found. —

668 Failed to update firmware. —
Either the data file could be inappropriate or damaged.

669 Sending E-Mail. —
Wait until it is completed.

670 The corresponding field was not found. —

671 Cannot be executed when the current probe setting is 100A:1V. Change the probe setting on the  Chapter 1
channel menu or the Power Analysis Setup menu.

672 Auto Deskew was canceled because input signals were not detected. —
Check whether current or differential probe offset adjustments have been executed properly.

673 Processing math on history. Chapter 15
Abort or wait until it is completed, and execute again.

674 Cannnot store because the data is locked. Chapter 17
Release the lock through Store Detail.

675 Serial bus automatic setting is in progress. Please wait. Chapter 12

677 Cannot execute the user defined math function during roll mode. After acquisition stop, it willbe 3.8
executed.

678 Cannot execute the search function during roll mode. —

679 The data length that is necessary for FFT is short. Chapter 1
Please make Time/div late.

680 The data length that is necessary for the user defined math function is short. Please lower the Chapter 6
order of the MEAN operator or change setting of Filter1(Filter2).

681 The data length that is necessary for the harmonics analysis function is short. —

682 The decode cannot be displayed, because the threshold level is not appropriate. —

683 Cannot execute the math function, because the display of source is OFF. Chapter 6

684 LOGIC input cannot be loaded into Ref. Chapter 17

685 Cannot load into Ref with maximum record length. —

686 Cannot execute during roll mode. 3.8
Stop and execute again.

687 It connects with PC Application. —

688 Cannot execute on current record length. —

* Getting Started Guide, IM DLM4038-03EN
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20.1 Messages and Corrective Actions

Code Message Chapter or Section
689 Cannot execute during Preview mode. —
690 The Format failure. —
691 Cannot execute after hisory search. 15.2
Reset history search and execute again.
692 Cannot execute, because history is not exist. —
693 Cannot execute when the “Print To” setting of the PRINT key is “Multi”. 16.5

Setting Errors

Code Message Chapter or Section

800 Improper Date / Time setting. 3.4

801 Not allowed unless waveforms are shown. Display waveforms. Chapter 1

802 Source waveforms do not exist. Display source waveforms. Chapter 3

803 Zone waveforms do not exist. Chapter 2

804 lllegal expression. Chapter 6

806 Invalid bit assignment in the logic group. 1.2

807 Unable to enable the trigger conditions. 26,28
Set the clock source to another group or assign bits to the group.

808 Cannot set this parameter with maximum record length. —

809 Cannot change the setting of the Math operation, —
because power analysis is set.

810 Cannot set this parameter when A-trigger is not serial bus. Chapter 2

811 This setting is necessary only in the case of ON display of Zoom1 and Zoom?2. Chapter 10

812 Cannot set this parameter during interleave mode. —

813 This option is not available. —

814 The Userdefined Math option is not available. —

815 The LOGIC input option is not available. —

816 This function is not supported. —

817 The ID value cannot be set to 0. 12.5

* Getting Started Guide, IM DLM4038-03EN

System Errors

Code Message Chapter or Section
900 Setup data saving error. 2.3
Setting information has not saved because the main power switch on the side panel is turned to

OFF before the power switch on the front panel.

901 Fan stopped. Power off immediately. 2.3
Maintenance service is required.

903 Calibration failure. —
Disconnect the input and execute again.

If it fails again, servicing is necessary.

904 Invalid Command. —

905 This error No. is not defined. —

906 Failed to update firmware. —
The internal media may be damaged.

Maintenance service is required.

907 Calibration failure. Set V/div to the highest sensitivity Chapter 1
and turn the coarse adjustment trimmer of the current probe so that the signal is within +2 division
from the center of the screen.

If the calibration still fails, servicing is required.

911 There is a problem to a probe power supply. —
Maintenance service is required.

913 Failed to update firmware. —
Maintenance service is required.

914 Fail to update Flash ROM. —
Maintenance service is required.

915 Internal temperature is too high. —

Maintenance service is required.
It will shutdown automatically.

* Getting Started Guide, IM DLM4038-03EN
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20.2 Carrying Out Self-Tests (Self Test)

This section explains the following settings (which are used when testing whether or not the
DLM4000’s memory, keyboard, and printer are functioning properly).

» Test type

« Test execution

» “Self-Test (Selftest)” in the Features Guide

UTILITY Self Test Menu

Press UTILITY and then press the Self Test soft key to display the following menu.

Selfi Test

4 Type
a- Set the test type.

Memory,

Test Exec

Setting the Test Type (Type)

Memory: Tests whether or not the internal CPU board RAM and ROM are operating properly. If
they are operating properly, “Success” appears. If an error occurs, “Fail” appears.

KeyBoard:  Tests whether the front panel keys and knobs are operating correctly and whether the
soft keyboard accepts input properly.

* The front panel keys are operating properly if the background color of the names of
the keys that you press turns white or green.

» Knobs are operating properly if you turn them slowly, press them, or tilt them
depending on the type of knob and the background color of the names or arrows
changes to white or green.

 The soft keyboard is operating properly if you can enter the specified characters.

Printer: Tests whether or not the optional built-in printer is operating properly. The built-in printer
is operating properly if the print density is correct. The built-in printer does not print
properly if an error occurs.

Note

Accuracy is a service test item. Under normal circumstances, you do not need to perform these tests.
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20.2 Carrying Out Self-Tests (Self Test)

Executing the Memory Test

Self Test

4 Type
- Set the test type to Memory.

MERmB,

ICS A>T - Test the internal memory.

Executing the Soft Keyboard Test

Self Test

4 Type
o Set the test type to KeyBoard.
KeyBoatd

Test the soft keyboard.

Softhey

IEEA=TAE - Test the front panel keys and knobs.

Executing the Printer Test
Self Test

4 Type
- Set the test type to Printer.

Prifiter

ICS A>T - Test the printer.

If an Error Occurs during a Self-Test
If an error occurs even after you carry out the following procedure, contact your nearest YOKOGAWA
dealer.
» Execute the self-test again several times.
» Confirm whether or not the media being tested is properly inserted.
» Check that the paper is set properly in the built-in printer and that the paper is not jammed.

IM DLM4038-02EN 20-7



20.3 Viewing System Information (Overview)

This section explains how to view the DLM4000 system information.
» “Overview (Overview)” in the Features Guide

UTILITY Overview Menu

Press UTILITY and then press the Overview soft key to display the following menu.

Overview

System R R .
e Displays system information

Setup
Information1

Setup
Information?

Option
Installation

Viewing System Information (System Overview)
Press the System Overview soft key to display the following screen.

Overview/Setup Information

~Model DLM4058

Record Length
Sample Rate
Band Width
Serial No

MAC Address
Media Capacity

126MPoints
1.2565/s
500

Bl

T
268

—Options
L ogicAB (/116) Memory Model?2 (/M2)
GPIB (/C1)

Probe Power (/P8)
Power AnalysistUser Math (/G4) UART+2C+SPI (/F3)

~Default Language ENG (-HE)

~Software
Firm Version H
Linkage Date 2015/2/5 18:44:28

Display Details

Model Model

Record Length Record length

Sample Rate Maximum sample rate

Serial No. Serial number (Instrument number)
MAC Address MAC Address

Media Capacity Total internal memory size
Options Optional features installed on the DLM4000
Default Language Default language

Firm Version Firmware version number

Linkage Date Firmware version date

20-8 IM DLM4038-02EN



20.4 Adding Options to the DLM4000

This section explains how to add options after you have purchased the DLM4000.
You can use this additional option license feature on DLM4000s with firmware version 3.00 and later.
» “Overview (Overview)” in the Features Guide
License Key
Have a license key ready.
Purchase a license key by contacting your nearest YOKOGAWA dealer. When making a purchase,
please indicate the DLM4000 instrument number and the suffix code of the option you want to add.

UTILITY_Overview Menu

Press UTILITY and then press the Overview soft key to display the following menu.

Overview

System
Overview

Setup

Information1

Setup
Information?

Option .
rEE G Add an option.

Adding an Option

Press the Option Installation soft key to display the following screen.

Overview/Setup: Information

To install the option, enter your license key.
Press SET to display a soft keyhoard.

Enter License Key - Enter the license key.

1. Press SET (@) to display a
keyboard. Use it to enter the license
key.

2. Press the Enter soft key. The
additional option will be installed.

When the option is installed successfully, the following screen appears.

Intormation
Codle: 41

The following option was installed.
To activate the option, restert the DLM4000.

L R B R e~ Additional option indication
The installed additional option is
displayed.

Press ESC Key to Close.
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20.4 Adding Options to the DLM4000

Restarting
Restart the DLM4000. The additional option will be activated.

Viewing the System Information
To verify that the option has been installed, view the system information on the DLM4000 overview

screen. For instructions on how to display the overview screen, see section 20.3.

Note

The SUFFIX (suffix code) inscribed in the name plate on the DLM4000 case indicates the installed options at
the time of factory shipment. After you add options through additional option licenses, check the options on
the DLM4000 overview screen.
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20.5 Formatting Internal Memory

This section explains the following settings (which are used when formatting the DLM4000’s internal

memory).
» Storage management

» Formatting internal memory
» “System Configuration (System Configuration)” in the Features Guide

UTILITY System Configuration Menu

Press UTILITY and then press the System Configuration soft key to display the following menu.

System
L2 ]

Date/Time

Click Sound

OFF OR

4
Language

LCD

4
Storage

Vet Opens the storage manager

USBKeyBoard

JPN ENG:
4 USB Function
UBBIMG

Storage Management (Storage Manager)
Press the Storage Manager soft key to display the following menu.

Storage Confirm to’ execute

Format -
B Format the internal memory. =) Ao S G 6 GEEie

Cancel

Confirm that you want to format
the internal memory.

CAUTION

If you format the internal memory, all saved data is erased.

French

ATTENTION

Si vous formatez la mémoire interne, toutes les données enregistrées sont effacées.
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chip select source, user-defined bus, analyzing

and SEArChiNg ........ccoovuiiiiiiiie et 12-59
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combination, B TRIG .........cccciiiiiiiiiieiiec e
combiNation trgger.......euiiiiiiiiiiie e
computation CONAitioNS...........cccooiiiiiiiiiiiiic e
computation MOde .........ooeiiiiiiiiiiiie e
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conditions, edge trigger With............ccoceiiiiiiniiiie
condition setup, CAN bus trigger.........cccccoevveeninnnnne 2-22,2-23
condition setup, CAN FD bus trigger-..

condition setup, CXPI bus search ... 12-22
condition setup, edge search........c..ccceeiieiiiiiii i 11-2
condition setup, FlexRay bus trigger...........ccoccceeneene 2-18, 2-19
condition setup, 12C bus trigger...........ccceoiriiiiiiniinieeen. 2-52
condition setup, LIN bus trigger.... 2-32, 2-33
condition setup, PSI5 search..........ccccooviieiiiiicie e 12-37
condition setup, PSI5 trigger ........... ... 2-44
condition setup, pulse width search...............ccccocveeeiiiinnnn. 11-11
condition setup, SENT trigger...........ccccevvvennnne

condition setup, SPI bus trigger....

condition setup, state search...........cccccceeveeeiiiiiie e
condition setup, state width search ...............cccoociiiiinns 11-14
condition setup, UART trigger .......ccccoevveriiiiiieniieciceeee 2-47
condition setup, user-defined bus trigger ..........cccccceeieeeen. 2-58
continuous .
count COMPULALION .......cceiiiiiiiiiii e
COUNE EYPE ..

CS (SS), SPI bus, analyzing and searching.
CS (SS), SPI bus trigger.........cccocvevierieennennn.
CS, user-defined bus, analyzing and searching.. .
CS, user-defined bus trigger............ccevveiiiiiiiiiicne e
CUTSOT JUMPING .ttt ettt ettt sine e
cursor measurement..

CURSOR menu......

cursor movement.............

cursor positions, setting........coooveiiiiiii
CUISOr type, FFT oo
CXPI serial bus signals, analyzing and searching..

CYCIE s
CYCIE MOAE ...

cyclic statistical processing...........ccoceecieiciiiiiiniiiiceeeseee

D Page
data COMPrESSION ......ciiiiiiiiiiie et 17-4
data frame source.. 2-43
data mode, PSI5 search.. .. 12-37
data mode, PSI5 trigger.......ccveiiiiiiiiiieeeee e 2-44
data mode, UART trigger......cccoviiiiiiiiiiiiec e 2-47
datatype toload.......coooeieiiie e 17-12
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