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Thank you for purchasing the Digital Oscilloscope DL1640/DL1640L/F7 with the CAN
bus signal analysis function and the SPI bus signal analysis function.

This User’'s Manual describes the CAN bus signal analysis function and SPI bus signal
analysis function. For information about other functions, operating procedures, and
handling precautions of the DL1640/DL1640L, see the following manuals:

Manual Name Manual No. Description

DL1620/DL1640/DL1640L IM 701610-01E Describes all functions (except for the

User’s Manual communications function) and their
operation procedures for the instrument.

DL1620/DL1640/DL1640L IM 701610-17E Describes the communications functions of

Communication the GP-1B, RS-232, USB, and network

Interface User’'s Manual interface.

DL1620/DL1640/DL1640L IM 701610-02E Explains basic operations only.

Operation Guide

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

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

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

» Adobe and Acrobat are either trademarks or registered trademarks of Adobe Systems
incorporated.

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

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

1st Edition: December 2003
2nd Edition: July 2005

All Rights Reserved, Copyright © 2003 Yokogawa Electric Corporation
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How to Use This Manual

Structure of the Manual
This user’s manual consists of 3 chapters, and an Index as described below.

Chapter Title Content

1 CAN Bus Signal Analysis Function  Explains CAN bus signal analysis function.

2 SPI Bus Signal Analysis Function  Explains SPI bus signal analysis function.

3 Specifications Lists the CAN bus signal analysis function and SPI

bus signal analysis function specifications.

Index Index of contents.

Conventions Used in this Manual
Units
Koo Denotes 1000. Example: 100 kS/s
K.... Denotes 1024.
Example: 720 KB (storage capacity of a floppy disk)

Bolded Items
Characters written in bold mainly refer to characters or setting values that are displayed
on the screen or panel.

Symbols
The following symbols are used in to this manual.

instrument and the operator must refer to the user's manual.
The symbol is used in the user's manual to indicate the
reference.

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.

j Affixed to the instrument. Indicates danger to personnel or

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

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

Terms Used for Descriptions of Operations
The following terms are used in chapters 1 and 2 to distinguish certain features in
descriptions.

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

Explanation Describes settings and restrictions relating to the operation.
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Chapter 1

CAN Bus Signal Analysis Function

1.1

Overview of the CAN Bus Signal Analysis
Function

CAN Bus Signal Analysis Function

CAN stands for Controller Area Network. It is a serial communication protocol
standardized internationally by the ISO (International Organization for Standardization).
In communications that use CAN, analysis of the physical layer of the CAN Bus is
required when troubleshooting problems that occur due to noise caused by surge voltage
and level fluctuations caused by excessive load after connection. By using this function,
data can be analyzed while displaying the signal waveforms on the CAN Bus as analog
waveforms. In addition, synchronized monitoring of the data on the CAN bus and the
analog waveform is possible. The CAN Bus signal analysis function consists of the
following four functions.

Trigger Function <Page 1-5>

Acquires CAN Bus signals using the defined frames and fields of the CAN Bus as trigger
conditions. Trigger conditions can be set to SOF, Identifier, Data Field, RTR, or Error
Frame. Triggers can be activated using an AND condition, allowing trigger activation on
frames with specific Identifier and Data Fields.

For the Standard Format of the Data Frame

Control
i Arbitration Field i Field ! Data Field 5
S. R : | DLC : '- - - Recessive
o Identifier (11 bits) T|D|g (4 bits)
F RIE - - - Dominant

| )

S |

S: When Start of Frame is selected for the trigger condition, the Trigger activates here.
I: When Identifier is selected for the trigger condition, the Trigger activates here.

Analysis Function <Page 1-14>

Analyzes CAN Bus signal data acquired using the trigger function, and displays the
Identifier, Data Field, and Acknowledge values for each frame in a list. By selecting any
number of frames from this analysis results list, the CAN Bus signals for those frames
can be automatically displayed. Details of the analysis results such as frame and error
types can be viewed in a detailed analysis results list. The data from the detailed
analysis results list can be saved to any storage medium in ASCII format. Also, stuff bits
within the CAN Bus signals can be detected, and stuff bit waveforms can be displayed as
math waveforms. The frames to be analyzed are data frames, remote frames, and error
frames.

Search Function <Page 1-23>

After analysis of the CAN Bus signal data acquired using the trigger function, searches
for data matching data from a specific frame or field, and displays the corresponding
waveforms on screen. Searches can also be performed for error frames and frames with
indefinite data. Also, after the search, the beginning of the specified field within the
frame can be displayed (field jump). Using this function, the desired field within the
frame can be instantly displayed.

Cursor Function <Page 1-28>

Cursor1 and Cursor2 can be moved per each CAN Bus bit rate (data transfer rate) while
maintaining a bit rate of space between them. When analyzing or searching, CAN Bus
signal fields and frames can be checked while counting the number of bits.

IM 701610-51E
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1.1 Overview of the CAN Bus Signal Analysis Function

Flow of Operation

The figure below provides an overview of the flow of operations when using the CAN Bus
signal analysis function. For details about specific items, refer to the corresponding
chapter or section in the DL1620/DL1640/DL1640L user's manual (IM701610-01E) as
indicated by the arrows (p).

7

Before Using the Functions

¢ Installing the Instrument p Section 3.2

* Connecting the Power Supply and p Section 3.2™
Turning ON/OFF the Power Switch

» Connecting the Probe p Page 1-3"2

J

|

Setting CAN Bus Signal Acquisition Conditions

e Setting Trigger Conditions P Page 1-5™2
* Setting the Trigger Mode p Section 6.1"1
» Setting the Record Length » Section 7.1"1

J

|

Starting Acquisition of CAN Bus Signals » Page 1-9'2

1

Stopping Acquisition of CAN Bus Signals P Page 1-92

|

Performing the Analysis » Page 1-142 ]

| |

: Saving Data from the
Performing Searches
9 b Page 1-23'2 Detailed Analysis Results

) List

1 » Page 1-312

Using Cursors
» Page 1-282

*1. Indicates reference sections from the DL1620/DL1640/DL1640L user’s manual

(IM701610-01E).

*2. Indicates reference pages from this manual.

1-2
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1.2 Connecting the Probe

Recommended Probe
A differential probe should be used when measuring CAN Bus signals.
Recommended model of differential probe (by Yokogawa): 701922*

* To be used in conjunction with the 50 Q terminator (model 700976).

Input Terminals
The differential probe must be connected to one of the input terminals (CH1 to CH4)
located on the lower section of the front panel. The input impedance is 1 MQ=1.0% and
approximately 28 pF.

1MQ 28pF <300V= CAT1

[
Connect the differential probe here

VAN | WARNING |

To prevent fire or electric shock, do not use this instrument for category
I, I, or IV measurements.

A CAUTION

The maximum input voltage for 1 MQ input is 300 VDC or 300 Vrms
when the frequency is 1 kHz or less. Applying a voltage exceeding this
maximum can damage the input section. If the frequency is above 1
kHz, the input section may be damaged even when the voltage is below
this value.
. ___________________________________________________________________________________________________|

Probe Power Supply
When using the differential probe from Yokogawa (model 701922), use the probe power
supply (PROBE POWER) located on the rear panel of the instrument.
For more information about the probe power supply, see “Using the Current Probe
(700937, 701930), and Differential Probe (701920)” in section 3.4, “Connecting a Probe”
in the DL1620/DL1640/DL1640L user’s manual (IM701610-01E).

Points to Note When Connecting a Probe

* When connecting a probe to the instrument for the first time, perform phase correction
of the probe as described in the section 3.5, “Compensating the Probe (Phase
Correction)” in the DL1620/DL1640/DL1640L user’s manual (IM701610-01E). Failure
to do so may result in unstable gain across different frequencies, thereby preventing
correct measurement. Calibration must be performed for each channel to which the
probe will be connected.
Please note that connecting directly to the circuit under test without using a probe will
result in inaccurate measurement due to the loading effect.

.

IM 701610-51E 1-3

uonound sisAjeuy |eubis sng NV .



1.2 Connecting the Probe

Differential Probe Connection Method

CAN has two standards, High speed CAN (ISO11898) and Low speed CAN (ISO11519-2).

High speed CAN (ISO11898)

Low speed CAN (1ISO11519-2)

Node n Node n
Node 1 (Max:30) Node 1 (Max:20)
CAN_High CAN_High
O l AN
$120 o 120 Q? 2.2 kQ
CAN_Low CAN_Low
5 oW 5
2.2 kQ
CAN Bus physical signaling CAN Bus physical signaling
~ 5 ~5
> 4 CAN_High b 4 CAN_Low
E 3 /[ \, Es--------‘/ gmbemam -
8 Tt S| 2 f
n 2 < 7 o 2———+F TN——
3 ettt 3 M . \
m 1 m 1 -
0 CAN_Low 0 CAN_High
Recessive = Dominant Recessive Recessive  Dominant Recessive

Logical ﬂ 0
1

value

Logical _|—,— 1
value 0

In the figure above, the bus level is determined for both High and Low speed CAN
according to the difference of potential between the CAN_High and CAN_Low busses.
The bus has two levels, dominant and recessive, and the signal must be at one of those
levels. The instrument normally handles the dominant logical value as 0 and the
recessive logical value as 1, but depending on how the differential probe is set up, you
can select whether to display the dominant or recessive as the higher voltage level.

Connecting the Differential Probe

When the Recessive Voltage Level is Displayed as Greater Than the Dominant
Voltage Level
(Vdiff: CAN_L-CAN_H*")

------ Recessive (Logical value: 1)
—l—[ ------ Dominant (Logical value: 0)
e For a Two Wire System (Differential)
Connect the differential probe negative (-) to CAN_High, and the probe positive (+)
to CAN_Low.
¢ For a One Wire System (Single-Ended)

Connect the differential probe negative (-) to CAN_High, and probe positive (+) to
GND (ground potential).

When the Recessive Voltage Level is Displayed as Less Than the Dominant
Voltage Level
(Vdiff: CAN_H-CAN_L*")
_l—l: ------ Dominant (Logical value: 0)
...... Recessive (Logical value: 1)
* For a Two Wire System (Differential)
Connect the differential probe negative (-) to CAN_Low, and the probe positive (+)
to CAN_High.
* For a One Wire System (Single-Ended)*?
Connect the differential probe negative (-) to GND (ground potential), and the
probe positive (+) to CAN_High.
*1. These items are set in the trigger pattern setting dialog box (see page 1-5) and the analysis
condition setting dialog box (see page 1-14). Select CAN_L—-CAN_H or CAN_H-CAN_L

depending on how the probe is connected. For details, see the explanation for each dialog box.
*2. In this case the passive probe (model 700960) can be connected to CAN_High.

IM 701610-51E



1.3 Setting CAN Bus Signal Acquisition Conditions

With the CAN bus signal analysis function, you can acquire CAN Bus signals using
specific frames and fields of the CAN Bus as trigger conditions.

Procedure

Setting the Trigger Conditions

1.
2.

Press ENHANCED.
Press the Type soft key. The trigger type selection menu appears.

Tupe s = @ Count ToHoId OFF
et Pattern Levels (us)|
A —> B(N) Coupling 1 0.08

Press the CAN Bus soft key.

(l CAN Bus | 12C Bus | A -> BN) | A Delay B| Pattern Width Next
12

Press the Set Pattern soft key. The trigger pattern settings dialog box is
displayed.

ENHANCED

Type [ P f@Hold OFF
et Pattern Level~s (us)|
CAN Bus Coupling 9.05

Selecting the Bit Rate

5.
6.
7.

Turn the jog shuttle to move the cursor to Bit Rate.

Press SELECT. The Bit Rate setting is selected for editing.

Turn the jog shuttle and select a bit rate of 1 M, 500 k, 250 k, 125 k, 100 k, 95.2
k, 83.3 k, 50 k, or 33.3 k [bps].

Pressing RESET will reset the value to 500 k (the initial value).

To move to a different setting item, press SELECT or ESC.

Selecting the Sample Point

8.
9.

10.

Turn the jog shuttle to move the cursor to Sample Point.

Press SELECT. The Sample Point setting is selected for editing.

Turn the jog shuttle to set the sample point to a percentage between 18.8 and
90.6.

Pressing RESET will reset the value to 62.5 k (the initial value).

To move to a different setting item, press SELECT or ESC.

Set Pattern
bps  Sample Point “
Hessage Format vdiff  [CANL - CAN_H]
Pattern Format

(o] Start of Frame

2|
5|

s Ain
TAT 10:1
1.00 UAdiv
IC__ Full

Bit Rate

(@) Identifier
@ m X I
@ mz [ FIX] =
@ w3 [X] XI¥]
@ m [X] XIX]
@ RTR
(@ Data iield gLC 3 Cundi:iun
# & . [
e LA LX) S

DX [arx] [XIx] (XIxX] ot |

(@] Error Frame .08

Condition

CAN Bus CH1
Auto

ENHANCED,

[EHoLd OFF

IM 701610-51E
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1.3 Setting CAN Bus Signal Acquisition Conditions

Selecting the Message Format

11.  Turn the jog shuttle to move the cursor to Message Format.
12. Press SELECT, then select Std or Ext for the message format. The Identifier
setting format changes to the selected format.

Set Pattern,

Set Pattern,

Bit Rate bps  Sample Point 3
Message Fornat vaise
Favtem Format When Std is selected

(©) Start of Frame

@] _ldentifier condition

8 ]
@ KR | The |dentifier
@z XX ™ getting format
@m XX | changes to Std
@m KX | (standard) format.

© RTR

[© Data Field ILC Condition
#1 #2 ¥3 e

LXIX]

LXLX]
85 @6 &7 a8

LX) [X1x]

(o) Error Frame

Bit Rate 560k_] bps  Sample Point 3
Message Format [Std__Ext[] Udiff CAN_L — CAN_H,

Fattern Fornat When Ext is selected
(@) Start of Frame
(@) _Identifier Condition [ True. ”

24 16 8 []

@ m D X FIE LD | The |dentifier
® wz [xIx] [xLx) LX) [XIK | getting format

@ w3 XX XX KIXK XIX] | changes to Ext
@ 14 [RIX] (XIX] (XLX) [BIX] | (extended) format.
(@ RTR
(@ Data Field DLC Condition
#1 2 #3 4
[XIX] [XIX] [X1X] [X1X]
45 #6 #7 #8
[E3EINE EA RS EANEA K|

(@] Error Frame

Selecting Vdiff

13. Turn the jog shuttle to move the cursor to Vdiff.
14. Press SELECT. The Vdiff setting is selected for editing.
15.  Turn the jog shuttle to select CAN_L-CAN_H or CAN_H-CAN_L for Vdiff.

16. Press SELECT. The selected value

Selecting the Pattern Format

is entered.

17.  Turn the jog shuttle to move the cursor to Pattern Format.
18. Press SELECT, then select Hex or Bin for the pattern format. The Identifier and

Data Field setting format changes to

the selected format.

Set Pattern,

Set Pattern,

Bit Rate 560k_] bps Sample Point H
Message Format [Btd] _Ext] Udiff CAN_L - CAN_H

(©) Start of Frame

(@ Identifier condition

@ ___The Identifier and Data

@® wz [X] [XIX] ) .

8 XEFX Field setting format
changes to the Hex

@ 14 X1x] .
o = (hexadecimal) format.

[© Data Field ILC Condition
#1 #2 ¥3 e
XLE] XIX] [X1X] [XIX]
#5 #6 ¥Z #8
L] [X1x]

(o) Error Frame

Selecting the Field or Frame Type

Bit Rate 560k_] bps  Sample Point 3
Message Format Std _E)(tl Udiff CAN_L — CQN7H|

Pattern Format — When Hex is selected || pattern Fornat — When Bin is selected

(@) Start of Frame

@ Identifier Condition
o o
(@ ID1 XXX XXXKXXXX

___The Identifier and Data
(@) IDZ XXX XXXXXXAX . .
Field setting format
changes to the Bin
(binary) format.

[@ ID3 XXX XXXXXXXX
(@ ID4 XXX XXXKXXXX
@ RTR
(@ Data Field DLC Condition
:;XXXXXX ::XXXXXX ';?(XXXX)()( ‘;&XXXXXX

#5 #6
XRX0OMKK XAXXANKN XAXOKK KAXARAAX

(@] Error Frame

19. Turn the jog shuttle to move the cursor to the field type or frame type to be used
as a trigger condition. Select the field/frame type from Start of Frame, Identifier,

RTR, Data Field, and Error Frame.

20. Press SELECT to turn the selected type ON.

Note

Multiple types can be selected together, but the RTR and Data Field cannot be turned ON at
the same time. If either one is turned ON, the other is turned OFF.

1-6
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1.3 Setting CAN Bus Signal Acquisition Conditions

Selecting ldentifier for the Frame/Field Type

21.
22.
23.

24.
25.

26.

27.

Turn the jog shuttle to move the cursor to Condition.

Press SELECT, then select either True or False.

Turn the jog shuttle to move the cursor to the Identifier (ID1, ID2, ID3, or ID4) on
which to set the bit pattern.

Press SELECT to turn the selected Identifier ON.

Turn the jog shuttle to move the cursor to the bit for which you wish to set the bit
pattern and press SELECT.

If you selected Hex for Pattern Format in steps 17 and 18, turn the jog shuttle to
select0to 9, Ato F, or X, and press SELECT. Pressing RESET will reset the
value to X (the initial value).

If you selected Bin for Pattern Format, press SELECT to select 0, 1, or X.
Repeat steps 23 to 26 as many times as necessary.

Go to step 30.

When Data Field Is Selected for the Frame/Field Type

21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

Turn the jog shuttle to move the cursor to DLC.

Press SELECT. The DLC setting is selected for editing.

Turn the jog shuttle to set number of valid bytes to something between 1 and 8.
Press SELECT. The selected value is entered.

Pressing RESET will reset the value to 8 k (the initial value).

Turn the jog shuttle to move the cursor to Condition.

Press SELECT, then select either True, False, Greater, or Less for the
condition.

Press SELECT.

Turn the jog shuttle to move the cursor to the bit for which you wish to set the bit
pattern and press SELECT.

If you selected Hex for Pattern Format in steps 17 and 18, turn the jog shuttle to
select 0t0 9, Ato F, or X, and press SELECT. Pressing RESET will reset the
value to X (the initial value).

If you selected Bin for Pattern Format, press SELECT to select 0, 1, or X.

Go to step 30.

Setting the Identifier Bit Pattern Setting the Data Field’s Bit Pattern

Set Pattern Set Pattern,

Bit Rate bps  Sample Point % Bit Rate bps  Sample Point %
Message Format vdiff Message Format Udiff
Pattern Format [FEX_in] l When Ext and Bin Pattern Format [FEX_Piw]
@ Start of Frane are selected @ Start of Frane
Iﬂentif‘ierz‘l 1Ecnmlitiug Identit‘ierznl 1E.Cnnditiml;

ID1 00001 XXMMUXXXX XOXKMN XXX ID1 00001 XXNXXXXX XHEXXXXXN XIOOKKAX

IDZ  XXXXX XKNXXXXX XXXXAKXX XXXXXXKX IDZ  XXXXX XXXXXXXK XKXXXXXXX XXXXKAKX

() ID3  XXXXX XXMXXXXX XXXXXXXX XXXXXXKX (@) ID3  XXXXX XXXXXXXX XNHEXXXX XXNXRHHX

(2] ID4  XXXXX KXXXXXXX XXXKXHXX XXXXXKKX 0] ID4 XXXXX XXXXXXXX XXXKXXXX XXXXXMXX
@ RTR @ RIR

(@ Data Field DLC Condition
#1 w2 #3

#4

Data Field DLC Condition
#1 w2 #3

#4

#9 #o 174 #8 #9 #o w2 He
XXXXXXXX XKXXXXXX 00001111 11001110 XXXXXXXN XXXXXXXX 00001111 11001116

Error Frame Error Frame

Press ESC.

IM 701610-51E
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1.3 Setting CAN Bus Signal Acquisition Conditions

Setting the Trigger Level, Coupling, and Other Parameters
31. Press the Level/Coupling soft key. The trigger level/hysteresis/coupling/HF

rejection settings dialog box is displayed.

forinld OFF
us)
0.08

Type
CAN Bus

[«
Levels
Coupling

[«
et Patter

Note

CHT1 is the only trigger source for the CAN Bus signal analysis function.

Setting the Level

32. Turn the jog shuttle to move the cursor to Level.

33. Press SELECT, then turn the jog shuttle to set the level.
You can move between the digits using the arrow keys. Pressing RESET will
reset the value to 0 V (the initial value).

34. Press SELECT. The selected value is entered.

Setting the Hysteresis
35. Turn the jog shuttle to move the cursor to Hys.
36. Press SELECT to select % or AL .

Setting the Trigger Coupling
37. Turn the jog shuttle to move the cursor to Coupling.
38. Press SELECT, then select DC or AC for the pattern format.

Setting the HF Rejection
39. Turn the jog shuttle to move the cursor to HF Re;j.

40. Press SELECT, then select OFF or ON for the HF rejection.
Level Coupling, 1
Level Hys Coupling HF Rej
cH1 [[___Z.08 UL [_oc__I_orF_]
Tupe I 7y
et Patter Level~

CAN Bus Coupling

41. Press ESC.

Setting the Hold Off Time
42. Press the Hold Off soft key.
43. Turn the jog shuttle to set the hold off time.
You can move between the digits using the arrow keys. Pressing RESET will
reset the value to 0.08 us (the initial value).

[
Levels (u8)
Coupling 0.08

Tupe

CAN Bus

[
et Patter

Setting the Trigger Mode
44. Set the trigger mode according to the procedures in section 6.1, “Setting the

Trigger Mode” in the DL1620/DL1640/DL1640L user's manual (IM701610-01E).

Setting the Record Length
45. Set the record length according to the procedures in section 7.1, “Setting the
Record Length” in the DL1620/DL1640/DL1640L user’'s manual (IM701610-01E).

1-8 IM 701610-51E



1.3 Setting CAN Bus Signal Acquisition Conditions

Starting/Stopping Acquisition of CAN Bus Signals

Explanation

46. Press START/STOP to start acquisition of CAN Bus signals. The trigger is
activated according to the specified trigger conditions.
To continue on by performing analysis, press START/STOP to stop acquisition
of CAN Bus signals.

Setting the Trigger Conditions

Selecting the Bit Rate
Select a data transfer rate for the CAN Bus data to be analyzed from the following.
1 M, 500 k, 250 k, 125 k, 100 k, 95.2 k, 83.3 k, 50 k, 33.3 k [bps]

Setting the Sample Point

Select a percentage for judging the bus level (recessive/dominant).

18.8, 21.9, 25.0, 28.1, 31.3, 34.4, 37.5, 40.6, 43.8, 46.9, 50.0, 53.1, 56.3, 59.4, 62.5,
65.6, 68.8, 71.9, 75.0, 78.1, 81.3, 84.4, 87.5, 90.6 [%]

In the trigger circuits of the instrument’s CAN Bus signal analysis function, the input CAN
Bus signal is sampled once per the internal clock, and the point of change from
recessive to dominant is detected. The detected point is taken as 0%, and the point one
bit time (the reciprocal of the specified bit rate) thereafter is taken as 100%, allowing
expression of the sample point as a percentage.

When the Sample Point Is Set to 62.5%

Input waveform e 1 bit
Waveform S A S A g
. . . 62.5[%]
sampled at . . . l -) :
theinternalclock ;. — | —— —lzl_—l—
) o 1 bit 18.8[%] 4  90.6[%]

Sample point
Setting the Message Format
You can select a format for the Identifier (ID) field of the Arbitration field within the data
frame from the following.
Std:  Standard format
Ext:  Extended format

Setting Vdiff

You can select a connection method for the differential probe from the following. In
either case, the logical value is: recessive = 1 and dominant = 0.

CAN_L-CAN_H: The recessive voltage level is greater than the dominant voltage level.
CAN_H-CAN_L: The dominant voltage level is greater than the recessive voltage level.

Note
+ For the further information on connecting the differential probe, see section 1.2, “Connecting
the Probe.”
» The bit rate setting is connected with the analysis conditions setting dialog box (see page 1-
14), and the cursor menu (see page 1-28).
+ The Vdiff setting is connected with the analysis conditions setting dialog box (see page 1-14).

Setting the Pattern Format

You can select a format for the Identifier (ID) field and the Data field from the following.
Hex: Hexadecimal

Bin:  Binary

IM 701610-51E
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1.3 Setting CAN Bus Signal Acquisition Conditions

Selecting the Field or Frame Type

You can select the type of CAN Bus signal field or frame to be used as trigger conditions
from the following five types. You can use the AND condition to select multiple types at

the same time (combination trigger). However, RTR and Data Field cannot be specified
in combination.

+ Start of Frame
The trigger activates on the Start of Frame (SOF). The trigger point is set to the end
position of the Start of Frame.

+ Identifier
The trigger activates on an Identifier (ID) matching the specified condition. Four types
of IDs can be specified. The four IDs activate triggers using an OR condition. The
trigger point is set to the end position of the ID.

- RTR
The trigger activates on a remote frame (RTR is recessive). The trigger point is set to
the end position of the RTR bit.

» Data Field
The trigger activates on a data field matching the specified condition. The trigger
point is set to the end position of the data field.

» Error Frame
The trigger activates on an error frame. The DL considers 6 successive dominant bits
(logical value of 0) as an error frame trigger condition. Therefore, a trigger occurs if 6
successive dominant bits occur in an overload frame. The trigger point is set to the
end position of the 6th dominant bit.

Note

If multiple field and frame types are combined, the trigger point is set to the trigger point of the
type that appeared last in the time sequence.

¢ Field/Frame Formats and Trigger Position
The following figure shows the field and frame formats and trigger position.

e Data Frame

< Data Frame > InterframeSpace or
Interframe Space —» <«— OverloadFrame
Data Field A "7~ Recessive
(0 to 64 bits) .
= o1 M Dominant
ts Control Field tD End of Frame
(6 bits) (7 bit)
Arbitration Field ACK Field
(Std: 12 bits, Ext: 32 bits) (ACK Slot: 1 bit, ACK Delimiter: 1 bit)
Start of Frame CRC Field
(1 bit) (CRC Sequence: 15 bits, CRC Delimiter: 1 bit)
¢ Remote Frame
< Remote Frame > InterframeSpace or
Interframe Space —> <«— OverloadFrame
! |_| I i -- - Recessive
Iy e \TTTTTTmmm e Dominant
ts Control Field End of Frame
(6 bits) (7 bits)
Arbitration Field . ACK Field
(Std: 12 bits, Ext: 32 bits) (ACK Slot: 1 bit, ACK Delimiter: 1 bit)
Start of Frame CRC Field
(1 bit) (CRC Sequence: 15 bits, CRC Delimiter: 1 bit)
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1.3 Setting CAN Bus Signal Acquisition Conditions

Note

Standard Format and Extended Format of the Data Frame and Remote Frame

Standard Format Control
i ArbitrationField i Field i _ Data Field N
sl R' | DLC ' '-- - Recessive
O| Identifier (11 bits) | T|D|g| (4 pits)
E TRTE ---Dominant
S I R
Extended Forma Data Control
5 Arbitration Field _i_ Field i Field
s ST1 R|,|.[ pLc ---Recessive
O| Identifier (11 bits) |R|D Identifier (18 bits) (T |4 |o| (4 pi
F RIE R (4 bits) .
T T T ---Dominant
S I R
¢ Error Frame
54— Error Frame —>: Interframe Space or
Data Frame —>; <€—— Overload Frame .
|[«—— Error Flag ——>| --- Recessive
(6 bits)
r T | : - -- Dominant
E tE i Error Delimiter
: . ! (8 bits)
<€—— Superposition of Error Flags —>;
, (6 to 12 bits) '
S : Trigger position for Start of Frame
I:  Trigger position for Identifier
R : Trigger position for RTR
D : Trigger position for Data Frame
E : Trigger position for Error Frame
¢ When Selecting Identifier for the Frame/Field Type
¢ Selecting the Condition
You can select from the following.
True : Trigger is activated when one bit pattern from ID1 to ID4 is met.
False : Trigger is activated when a bit pattern other than ID1 to ID4 is met.

Setting the Bit Pattern: ID1 to ID4

You can set 4 types of bit patterns (ID1 to ID4).

When Hex (hexadecimal) is selected for Pattern Format, you can enter X, 0to 9, or

A to F in units of 4 bits. When Bin (binary) is selected for Pattern Format, you can

enter X, 0, or 1.

ID1-ID4 activate triggers using an OR condition. The number of specified bits

varies depending on the message format type as follows.

Standard format (Std) : 11 bits (the max value is 7FF when Hex (hexadecimal) is
selected for Pattern Format).

Extended format (Ext) : 29 bits (the max value is 1FFFFFFF when Hex
(hexadecimal) is selected for Pattern Format).

If Identifier is selected (ON) and all the bits from ID1 to ID4 are set to X, the trigger does not
occur. The trigger does not occur even when combined with other field and frame types in
this condition.

When X is included in the ID1 to ID4 bit pattern, the trigger point is set to the end of the
Identifier (ID) in the same fashion as when 0, 1 is set to the bit pattern.

IM 701610-51E
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1.3 Setting CAN Bus Signal Acquisition Conditions

e When Data Field Is Selected as the Frame/Field Type
e Setting the Number of Valid Bytes

Note

You can set the number of valid bytes in the range from 1 to 8. Only the frames
having a data field of the specified number of valid bytes can activate triggers.

Selecting the Condition

You can choose from the following four types.

True : Trigger is activated when the bit pattern is met.

False:  Trigger is activated when the bit pattern is not met.

Greater : Trigger is activated when the value of the data flowing on the bus is
greater than the specified value.

Less : Trigger is activated when the value of the data flowing on the bus is less
than the specified value.

Greater and Less can be used only when the data flows from the highest byte (big endian) on
the bus.

e Setting the Bit Pattern: #1 to #8

Note

The Data field pattern can be set with up to 64 bits.

The numbers/characters set varies depending on the pattern format type as
follows.

Hex (hexadecimal) : X, 010 9, Ato F, -* (in units of 4 bits)

Bin (binary) : X,0,1,-*

*

If the number of valid bytes is less than 7, the invalid byte is displayed as “-“ and cannot
be changed.

If Data Field is selected (ON) and all the Data Field bits are set to X, the trigger does not
occur. The trigger does not occur even when combined with other field and frame types in
this condition.

When X is included in the Data Field bit pattern, the trigger point is set to the end position of
the Data Field in the same fashion as when 0, 1 is set to the bit pattern.

¢ Notes When Setting the Field or Frame Type

RTR and Data Field cannot be turned ON simultaneously.

If Data Field is selected when RTR is selected, the RTR selection is cancelled; if
RTR is selected when Data Field is selected, the Data Field selection is cancelled.
The trigger function does not support CAN Busses with mixed standard and
extended formats. If two formats exist, triggers will not activate correctly.

Setting the Trigger Level, Coupling, and Other Parameters

CH1 is the only trigger source available for the CAN Bus signal analysis function.
You can set the trigger level, hysteresis, trigger coupling, and HF rejection of CH1.

Setting the Trigger Level (Level)
Setting range : 8 div within the screen

Resolution : 0.01 div (for example, the resolution for 2 mV/div is 0.02 mV).

IM 701610-51E



1.3 Setting CAN Bus Signal Acquisition Conditions

Setting the Hysteresis (Hys)

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal. You can select from the following.

Vaak Approximately 0.3 div* of hysteresis around the trigger level.

AR Approximately 1 div* of hysteresis around the trigger level.

* The value above is an approximate value. It is not strictly guaranteed.

Setting the Trigger Coupling

You can select from the following.

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

DC : Uses the trigger source signal as-is.

Turn ON/OFF the HF Rejection (HF Rej)
To use a trigger signal in which harmonic components were removed from the trigger
source signal, select ON.

Setting the Hold Off Time
Setting range :  0.08 us to 10 s (initial value is 0.08 us)
Resolution : 20 ns

For details on the hold off time, see section 6.4, “Setting the Hold Off Time” in the
DL1620/DL1640/DL1640L user's manual (IM701610-01E).

Setting the Trigger Mode
You can set waveform display update conditions as the trigger mode. There are five
trigger modes: Auto mode, Auto Level mode, Normal mode, Single mode, and Single (N)
mode.
For details on the trigger modes, see section 6.1, “Setting the Trigger Mode” in the
DL1620/DL1640/DL1640L user's manual (IM701610-01E).

Setting the Record Length

You can set the record length (data length) for acquiring data to the acquisition memory.

DL1640 : 1k,10k, 100k, 1 M, 4 M*, 8 M [word]

DL1640L: 1k, 10k, 100k, 1 M, 10 M, 16 M*, 32 M [word]

* The record length that can be set in high resolution mode. For details on high resolution mode,
see section 7.4, “Using the High-resolution Mode” in the DL1620/DL1640/DL1640L user’s
manual (IM701610-01E).

For details on the record length, see section 7.1, “Setting the Record Length” in the

DL1620/DL1640/DL1640L user’'s manual (IM701610-01E).

Starting/Stopping Acquisition of CAN Bus Signals
When starting acquisition of CAN Bus signals, triggers are activated at the specified
trigger conditions.
To continue on by performing analysis, press START/STOP to stop acquisition of CAN
Bus signals.

IM 701610-51E 1-13
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1.4 Performing the Analysis

You can analyze CAN Bus signal data acquired using the trigger function, and display
the Identifier, Data Field, and Acknowledge values for each frame in a list.

Operating Procedure
1. Press SHIFT to set the keys in the shifted condition.
2.  Press ZOOM.

3.  Press the Type soft key. The type selection menu appears.

[_SEARCH
Tuype [a [ Z1 Mag & Z1 Pos [©Searched

Setup Pattern Exec
Edge Xz 0.0000diy No Match

4.  Press the CAN Bus soft key.

(&

12C Bus SPI Bus Edge serial Width Next
Pattern

1.2

Note
» The data to be analyzed is the history data of CH1.
+  When CAN Bus is set as the search method, the zoom waveform display method setting may
change. Main, Z2 Only, and Main & Z2 change to Main & Z1.
For details on the zoom waveform display method, see section 8.9, “Zooming the Waveform”
in the DL1620/DL1640/DL1640L user’s manual (IM701610-01E).

Setting the Analysis Conditions
5.  Press the Analyze Setup soft key. The analysis condition settings dialog box is

displayed.
Analyze Setup
Bit Rate bps
Sample Point % e
difr L= (NN
Thr Upper L Z.60 U] UUH
Thr Louer
Stuff Bit Operation [OFF__DHN[ ]
[_SEARCH__]

Type  Ja o o @) 21 Mag |o List
Analyze Analyze || Detail [pata Search x 50
CAN Bus | Setup Exec ® Z1 Pos
0.157525diy

Selecting the Bit Rate
6.  Turn the jog shuttle to move the cursor to Bit Rate and press SELECT.
7. Turn the jog shuttle to select 1 M, 500 k, 250 k, 125 k, 100 k, 95.2 k, 83.3 k, 50
k, or 33.3 k [bps] and press SELECT. Pressing RESET when the Bit Rate
setting is selected for changing will reset the value to 500 k (the initial value).

Selecting the Sample Point
8.  Turn the jog shuttle to move the cursor to Sample Point and press SELECT.
9.  Turn the jog shuttle to set the sample point to a percentage between 18.8 and
90.6 of one bit. Pressing RESET when the Sample Point setting is selected for
changing will reset the value to 62.5 k (the initial value).

Selecting Vdiff
10. Turn the jog shuttle to move the cursor to Vdiff and press SELECT.
11.  Turn the jog shuttle to select CAN_H—CAN_L or CAN_L-CAN_H and press
SELECT.
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1.4 Performing the Analysis

Setting the Threshold Level (Thr Upper/Thr Lower)

12.  Turn the jog shuttle to move the cursor to Thr Upper and press SELECT.

13. Turn the jog shuttle to set the level used to judge High and press SELECT.
You can move between the digits using the arrow keys. Pressing RESET when
the Thr Upper setting is selected for changing will reset the value to 0 V (the
initial value).

14. In the same manner, use Thr Lower to set the level used to judge Low.

Setting the Stuff Bit Computation

15.  Turn the jog shuttle to move the cursor to Stuff Bit Operation.
16. Press SELECT, then select OFF or ON to indicate whether or not to execute
stuff bit computation.
Note

If stuff bit computation is ON, computation is executed when you press the Analyze Exec soft
key. The computation result is displayed in Math1.

17. Press ESC.

Executing the Analysis
Executing the Analysis
18. Press the Analyze Exec soft key. Analysis is executed. After executing the
analysis, the analysis results list is displayed in the left side of the screen.

Nornal
200MS /s

2003/10/31 17:00:
Stopped 154 T

,7Analysis results list

sy

. 1D Dt Ack

—— Immediately after analysis
executes, the No. 0 frame
is highlighted.

E
o

912 FE Y

160 FF
a1

‘ [ SEARCH__]
= S P Z1 Fag | List
Analyze Detail [Pata Searcl x 50
Exec 5 21 Pos
0.085770di

Selecting an Arbitrary Frame from the Analysis Results List
19. Press the List soft key.
20. Turn the jog shuttle to select an arbitrary frame from the list of analysis results.
The selected frame appears highlighted. The zoom position (Z1 Pos) moves to
the front of the selected frame.

Type [o
Analyze
CAN Bus | Setup

2003,10,31 17:08:5 Normal

Stopped 154 B 200MS/S  1nsfi
T Mainf2h 5% o. 1D Dt Ack
01Z FE Y
-2
| 1 | | B | 160 FF
I | . | | 1 [ 111 o1
I I - ey, o w o
oon o1 The Zoom Position
N moves to the front of
s S— 0z ¥ the selected frame.
91ZFE ¥
z The selected frame
1606 FF | - . .
o H H H A ﬂ ﬂuﬂ\ o1 is highlighted.
A | OO O O O S L L]
008 01 When you press the
List soft key and turn
Type  Ja S ) S @ 21 Hag QSEf);gT_, the log Sh_Uttl?’
’7(:“" s gg:[llll::ze | ngiégze | Detail [pata Searl:vl@ glsgus you -can h|ghl|ght any
1.3657004 particular frame.
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1.4 Performing the Analysis

Setting the Zoom Ratio
21. Press the Z1 Mag/Z1 Position soft key to set the jog shuttle control to Z1 Mag.
22. Turn the jog shuttle to set the zoom ratio of the Z1 zoom box.

Setting the Zoom Position
23. Press the Z1 Mag/Z1 Position soft key to set the jog shuttle control to
Z1Position.
24. Turn the jog shuttle to set the zoom position of the Z1 zoom box.
The highlighted display of the list at the right of the screen moves to the zoom
position frame.
The highlighted frame moves according to the Z1 Pos.

2003,10/31 17:32 Normal 2003,10/31 17:38:5 Normal
Stopped 154 1 200MS,s  1nsAliv Stopped 154 200HS/s  1nsAiv
3T Hairg 2 55 ID Dt Ack << Hairg2H 55 Mo. | ID Tt Ack
-6

et

D%
012 FE Y o 100 FF
[ | I [_p-2 o1
J [ | II [ 100 FF e } I J‘I l A4
i g': ¥ B ! 1! e 000 01
E-1 ) The screen zoom ratio (Z1 Mag 0
000 01 T e 4
o 00 and zoom position (Z1 Pos) oon 61
0z Y
00a 01 w3
e ZORS/li] oz Y L0 012 FE Y
D1 -
01ZFE Y 166 FF
i i o.rpe 61
B O 1 O | AN 100 FF A Y
U T 0 | O N IR N B o1 E-1
kil n 00n 01
00
00n 01 e

[ SEARCH__] [ SEARCH__]
Tope |~ s [~ [@ ZL fag oo List Type |« ™ = &y 21 Fag | List
fnalyze fAnalyze Detail [pata Searc! x 50 Analyze Analyze Detail [pata Searc X 20
CAN Bus | Setup Exec [ Z1 Pos CAN Bus | Setup Exec @ Z1 Pos
1 .365?6Tdi 3 .?‘ﬁﬁﬁdi

> Change the Z1 Mag and Z1 Pos settings

Detailed Analysis Results List Display
25. Press the Detail soft key. The detailed analysis results list is displayed.
At this point, the highlighted display is located at the same position as the
highlighted frame of the list of analysis results.
26. Press the Hex or Bin soft key to select the data format. The data of the data
field is displayed using the selected format.

rDetaiIed analysis results list Analysis results list
2 Detail Al |/
1 drsy
No. Time(ns) 1D Data CRC ACK Info. Mo. 1D Dt Ack
b - ~4.394 01z FE 2263 Y -7
b 6 -3.754 160 P 012 FE ¥
01 :IE -6
E s -3.114 oon :: oosE ¥ E et} The same frame is
00 aActive | — MY . .
2 Z.47 R o1 E-5 highlighted.
02 4024 ¥ oon 01
0 -3 -1.834 012 FE 2263 Y L5]]
0 -2 -1.194 160 FF D-4
o1 o0n 01
A4 6C6E Y LI 02
E 1 -0.554 oon o1 03
00 active - 012 FE Y
0 ] 6.686 06A o1 D-2
02 4h24 Yy | 100 FF
] 1 0.726 012 FE 2263 Y [ o1
T 1.366 100 FF MY
ot scer v P on e Pressing the Hex/Bin
- active T ot soft key displays the
! L | S data field data in the
Hex ‘ Bin detailed analysis results

list in alternating formats.

To continue on and perform a search, go to the next section, 1.5, “Performing
Searches.”

Note.
 If indefinite data is present, an asterisk (*) is displayed in the ACK column.
« The detailed analysis results list can be output as-is to a file on an external storage medium in
ASCII format (.txt extension). For details, see section 1.7, “Saving Data from the Detailed
Analysis Results List.”
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1.4 Performing the Analysis

Explanation
Setting the Analysis Conditions
Channels Used
CH1: CAN Bus signal input channel. For the procedure to connect the probe, see
section 1.2, “Connecting the Probe.”
Math1:  Channel for displaying the stuff bit analysis results.

Items to Be Analyzed
The frames to be analyzed are of the following three types.

¢ Remote Frame
Detects the Identifier value, CRC value, and the presence of Acknowledge.

¢ Data Frame
Detects the Identifier value, Data value, CRC value, and the presence of
Acknowledge.

e Error Frame
Detects the Identifier value*, Data value*, CRC value®, the presence of Acknowledge®,
and the error type.

* If an error is detected in a frame, the analysis on the frame ends at that point, and the next
frame is analyzed. Therefore, the Identifier value, Data value, CRC value, and the presence
of Acknowledge after error detection are not analyzed.

The DL classifies the error types into the following five types.
¢ Active Error
+ When 6 or more successive dominant (logical value of 0) bits appear on the bus.
» Error flag (6 dominant bits) output by an error active (normal) unit and 6 or more
successive dominant bits appear in bit error and stuff error.
* Passive Error
» When 6 or more successive recessive (logical value of 1) bits appear on the bus.
» Error flag (6 recessive bits) output by an error passive (error-prone condition) unit
and 6 or more successive recessive bits appear in bit error and stuff error.
¢ Form Error
+ When an illegal format is present in a fixed-format bit field.
+ When a violation occurs in one of the following formats.
* When the reserve bit (r0 or r1) is dominant
« When DLC is between 0 and 8
* The following three fixed formats are available.
» CRC delimiter is recessive

* ACK delimiter is recessive
* End of Frame is recessive

e CRC Error
When the CRC calculated from the retrieved waveform data and the retrieved CRC
sequence value differ.

e Acknowledge Error
When the ACK slot is recessive.

IM 701610-51E 117
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1.4 Performing the Analysis

Selecting the Bit Rate
Select a data transfer rate for the CAN Bus data to be analyzed from the following.
1 M, 500 k, 250 k, 125 k, 100 k, 95.2 k, 83.3 k, 50 k, 33.3 k [bps]

Setting the Sample Point

Select a percentage for judging the bus level (recessive/dominant).

18.8, 21.9, 25.0, 28.1, 31.3, 34.4, 37.5, 40.6, 43.8, 46.9, 50.0, 53.1, 56.3, 59.4, 62.5,
65.6, 68.8, 71.9, 75.0, 78.1, 81.3, 84.4, 87.5, 90.6 [%)]

The point at which the input CA Bus signal waveform changes from recessive to
dominant is taken as 0%, and the point one bit time (the reciprocal of the specified bit
rate) thereafter is taken as 100%, thereby allowing expression of the sample point as a
percentage.

Setting Vdiff

You can select a connection method for the differential probe from the following. In
either case, the logical value is: recessive = 1 and dominant = 0.

CAN_L-CAN_H: The recessive voltage level is greater than the dominant voltage level.
CAN_H-CAN_L: The dominant voltage level is greater than the recessive voltage level.

Note

For the further information on connecting the differential probe, see section 1.2, “Connecting
the Probe.”

The bit rate setting is connected with the trigger pattern setting dialog box (see page 1-5), and
the cursor menu (see page 1-28).

The Vdiff setting is connected with the trigger pattern setting dialog box (see page 1-5).

Setting the Threshold Level (Thr Upper/Thr Lower)

To analyze the indefinite data on the signal, specify two signal levels, Thr Upper and Thr
Lower. By comparing the measured data against the threshold levels, 0, 1, or indefinite
data is determined. The data is determined as follows according to the Vdiff setting.

¢ When Vdiff = CAN_L-CAN_H

When measured data < Thr Lower: 0

When measured data > Thr Upper: 1

When Thr Lower < measured data < Thr Upper: Indefinite data
¢ When Vdiff = CAN_H-CAN_L

When measured data < Thr Lower: 1

When measured data > Thr Upper: 0

When Thr Lower < measured data < Thr Upper: Indefinite data

Bits determined to be indefinite data are considered to have the same value as the
previous bit, and the results are displayed. Also, frames in the analysis results list and
the detailed analysis results list containing indefinite data appear with an asterisk (*).
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Setting the Stuff Bit Computation (Stuff Bit Operation)

You can specify whether to perform stuff bit computation in parallel with analysis.
OFF: Do not perform stuff bit computation.

ON:  Perform stuff bit computation.

Note

The stuff bit computation result is displayed as the Math1 waveform.
Scaling is fixed to +2.0.

Stuff bit: High level (+1.0)

Other than stuff bit:  Low level (0.0)

Notes When Executing Stuff Bit Computation

If you change Select Record in the History menu while the stuff bit waveform is
displayed, the changed history waveforms are displayed on channels other than the
stuff bit computation waveform (Math1), but Math1 remains unchanged. To update
the stuff bit computation waveform to the changed history waveform, you must
execute analysis again.

Stuff bit computation cannot be performed for the following record lengths.

+ DL1640: For a record length of 8 MWords

» DL1640L: For a record length of 10 Mword or 32 Mwords

In the above case, if you execute analysis with the stuff bit setting turned ON, computation
cannot be performed at the current record length. The message, “Error code: 851” appears.

Stuff Bit

The CAN Bus is designed to prevent burst errors by disallowing 6 continuous bits or
more from having the same level. On the sending side, if 5 or more continuous bits
between the Start of Frame and CRC fields are at the same level, CAN inserts a bit
(stuff bit) having the opposite logical value of the 5 previous bits for the next bit (6th
bit). On the receiving side, this bit is deleted prior to receiving the signal.

The DL lets you can extract stuff bits from the CAN Bus signal waveform and display
them as a Math waveform (Math1).

Signal (CH1) traveling
12,3145 |6 1'2'3'4'5] ,6 on the bus
~

/

Stuff bit
Stuff bit computation

H' h ................
9 waveform (Math1)
Stuff bit: High level
Other: Low level
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1.4 Performing the Analysis

Executing the Analysis
Executing the Analysis (Analyze Exec)
Analysis is performed on up to 8000 frames before and after the trigger target frame. If
the trigger point is between frames, the frame immediately after the trigger point
becomes the triggering frame. Analysis is not performed if there is no Start of Frame on
the screen. In addition, if an error is detected in a frame, the analysis on the frame ends
at that point, and the next frame is analyzed.

Analysis Results List Display
After executing the analysis, the following four items are displayed in the right side of the
screen.
* No.: Alphabetic characters showing the frame type are displayed with the frame
number.
[Screen display example] RO, D1, E-2
Frame type: R (remote frame), D (data frame), and E (error frame)
Frame no.:  With the trigger target frame set to 0, the frame is numbered No. -1,
No. -2, and so on before the target frame and No. 1, No. 2, and so
on after the target frame. Displayed in the range between -8000
and 8000.
«ID:  The Identifier value (in standard format (11 bits) or extended format (29 bits)) is
displayed in hexadecimal.
+Dt:  The Data field value is displayed in Hex (hexadecimal). Eight bits are displayed
in 1 frame.
* ACK: The Acknowledge value is displayed as Y. (If Acknowledge is returned Y is
displayed, and if Acknowledge is not returned, nothing is displayed.)
If indefinite data is present within the frame, an asterisk (*) is displayed.

2003-10,28 10:42 Normal
Stopped 406 T Z200MS/s  1msdliv
<< MafREZH 5> lo. 1D Dt aAck
E-4
00a 01
N Y N ) Y B =T 1 o0
M rrrrrrn 1 i1 ripinms
O N | P Y O N | an o1
0z
-2
812 FE Y
100 FF
o1
TG L 7R At Y
]
00a 01
] A A
™ AT I NI
I W I 00n 01
3 ez Y
812 FE Y
[SEARCH__]
Tpe |~ & s [ Z1 fag |©) List
Analyze malyze Detail |[pata Searc X 50
CAN Bus | Setup Exec @ 21 Pos
0. 097945diy

Immediately after analysis executes, the No. 0 frame is automatically highlighted. Turn
the jog shuttle to highlight select an arbitrary frame. The waveform of the frame that is
highlighted is shown in the Zoom window.

Note
« Even if standard format and extended format are mixed in the analysis results list display, it is
automatically detected.
« For items that were not analyzed due to an error detection within the frame, blank is
displayed.
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Detailed Analysis Results List Display
Details are displayed in the analysis results list on the right side of the screen. The
following eight items are displayed.

* Frame type:

* No.:

* Time (ms):

«|D:

« Data:

* CRC:
* ACK:

« Info.:

R (remote frame), D (data frame), and E (error frame)

With the trigger target frame set to 0, the frame is numbered No. -1,
No. -2, and so on before the target frame and No. 1, No. 2, and so
on after the target frame. Displayed in the range between -8000
and 8000.

The time from the trigger point to the Start of Frame is displayed.
The Identifier value (in standard format (11 bits) or extended format
(29 bits)) is displayed in hexadecimal.

The Data field value is displayed in Hex (hexadecimal) or Bin
(binary).

The CRC value is displayed in Hex (hexadecimal).

The Acknowledge value is displayed as Y. (If Acknowledge is
returned Y is displayed, and if Acknowledge is not returned, nothing
is displayed.)

If indefinite data is present within the frame, an asterisk (*) is
displayed.

An error type of one of the following five types is displayed.

Active, Passive, Form, CRC, ACK (Acknowledge)

* Hex (hexadecimal) or Bin (binary) can be selected in the Hex/Bin setting menu displayed at the
same time as the detailed analysis results list.

Detail,

1
00

01z

160

00

00

012
100

00n

01z
100

[1sAliy
Data CRC ACK Info. . ID Dt Ack
61 -4
02 424 Y 06A 01
FE 2263 Y 00
FF -3
a1 00a 01
A4 6CBE Y 0z Y
61 -2
60 Active 012 FE
01
0z 4024 Y
FE 2263 Y
FF
o1
A4 6GCE Y
61
] Active [t
a1 00a 01
0z 424 Y 0z Y
FE 2263 Y 1174
FF 01Z FE Y
61
Ad 6CGE Y [ Detail_]
SEARCH,

2|
5|
No. Tine(ns)
i -7 -4.578
-6 -3.937
i -5 -3.298
£ -4 -2.658
i -3 -Z.918
u -2 -1.378
u -1 -0.738
[E [] -0.998
0 1 0.542
0 Z 1.182
i 3 1.822
Hex | Bin

Immediately after analysis executes, the No. 0 frame is automatically highlighted. Turn
the jog shuttle to highlight an arbitrary frame. Display of the detailed analysis results list
and analysis results list are linked.

Note

The contents of the detailed analysis results list can be saved in ASCII format. For details,
see section 1.7, “Saving Data from the Detailed Analysis Results List.”
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1.4 Performing the Analysis

Zoom Ratio (Z1 Mag)

You can set the zoom ratio in the Z1 zoom box. The upper limit of the zoom ratio is
determined from the display record length as follows:

(Zoom ratio upper limit) = (Display record length) + 50 (or 40)

The displayed record length does not necessarily match the set record length.
For details on the display record length, see appendix 1, “Time Axis Setting/Sample
Rate/Record Length” in the DL1620/DL1640/DL1640L user’'s manual (IM701610-01E).

Zoom Position (Z1 Position)

The zoom position can be set by specifying the zoom center position (center of the zoom
box) in the range -5 to +5 divisions with the center of the waveform display frame set to 0
divisions. The selectable steps are as follows:

(Selectable steps of zoom position) = (T/div) x 10 + (display record length)

1-22
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1.5 Performing Searches

After analysis of the CAN Bus signal data acquired using the trigger function, you can
search for data matching data from a specific frame or field, and search for indefinite
data.

Operating Procedure
1. Perform analysis according to the procedure described in the previous section
(1.4), “Performing the Analysis.”

Setting the Search Conditions
2.  Press the Data Search soft key, then the Search Setup soft key. The search
condition settings dialog box is displayed.

Tupe

SEARCH__]
s S = 7 Z1 fag @ List
Analyze Analyze Detail [Pata Searcl x 50
CAN Bus | Setup Exec 5 21 Pos
0.085770di
pata Searc
s 7S £ [
Search Prev Next Detail |[Field Jump
setup

i

[ SEARCH__]
ZI Mag |& List

i@ 21 Pos

0.085770di

H

Setting the Search Type
3.  Turn the jog shuttle to move the cursor to Type.
4.  Press SELECT, then select Frame Pattern or Indefinite State.

2003-10-31 18:14: Normal

Stopped 154 1 200M5/5  1nsstio
Search, o. 1D Dt Ack Search,
Do
Type [Frane Pattert] _Indef inite State] oen 01 J Type [ _Frane Pattern__JIndef inite State]
| 02
Messaye Fornat [[FEa[ _E¥E] F1141w
111 012 FE ¥ -
Pattern Format 2 When Indefinite
e State i lected
Ident if ier 01 ate Is selecte
@ meptitier - When Frame Moy
: E3
EEx Pattern is o o1
RTR HS/di 00
® selected O
® Data Field DLC o0n 01
Wi w2 w3l m Lo hmhnn 0z ¥
(X1 (X1 X [FL A
15 86 7 2] | 612 FE ¥
X1¥] XIx] (XIx] (XIX] P o r
© ACK 01
(@) Error Pata Searc]
SEARCH,
S N rS 7 21 Mag Joy  List
Search Preu Next Detail Field \]UNP x 50
Setup ® Z1 Pos
0.0857704

If you select Frame Pattern, proceed to step 5.
If you select Indefinite State, proceed to step 16.

Setting the Message Format
5. Turn the jog shuttle to move the cursor to Message Format.
6. Press SELECT, then select Std or Ext. The Identifier setting format changes to
the selected format.

Setting the Pattern Format
7. Turn the jog shuttle to move the cursor to Pattern Format.
8.  Press SELECT, then select Hex or Bin. The Identifier and Data Field setting
format changes to the selected format.
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1.5 Performing Searches

Selecting the Field or Frame Type

9.

10.
Note

Turn the jog shuttle to move the cursor to the field type or frame type to be used
as a search condition. Select the field/frame type from Identifier, RTR, Data
Field, ACK, and Error.

Press SELECT to turn the selected type ON.

Multiple types can be selected together, but the RTR and Data Field cannot be turned ON at
the same time. If either one is turned ON, the other is turned OFF.

¢ Selecting Identifier for the Frame/Field Type

11.

12.

Turn the jog shuttle to move the cursor to the bit for which you wish to set the bit
pattern and press SELECT.

If you selected Hex for Pattern Format in steps 7 and 8, turn the jog shuttle to
select 0t0 9, Ato F, or X, and press SELECT. Pressing RESET will reset the
value to X (the initial value).

If you selected Bin for Pattern Format, press SELECT to select 0, 1, or X.

Go to step 16.

e When Data Field Is Selected for the Frame/Field Type

11.
12.
13.
14.

15.

Turn the jog shuttle to move the cursor to DLC and press SELECT.

Turn the jog shuttle to set number of valid bytes to something between 1 and 8.
Press SELECT. The selected value is entered.

Pressing RESET will reset the value to 8 k (the initial value).

Turn the jog shuttle to move the cursor to the bit for which you wish to set the bit
pattern and press SELECT.

If you selected Hex for Pattern Format in steps 7 and 8, turn the jog shuttle to
select0t0 9, Ato F, or X, and press SELECT. Pressing RESET will reset the

value to X (the initial value).

If you selected Bin for Pattern Format, press SELECT to select 0, 1, or X.

Go to step 16.

¢ Selecting ACK for the Frame/Field Type

11.
12.

16.

Turn the jog shuttle to move the cursor to the ACK selection frame.
Press SELECT, then select Y or N.
Go to step 16.

2003,11,05 13:19:5 Normal
Stopped 29498 ] Z00MS /S 1nsaliv

Search, 0. 1D Dt Ack
[Eo
Type [_Frame Pattern] _Indefinite State] 00n 01
1 | o
Message Format [ | 1 1
[ | 1 00A 01
Pattern Format 0z ¥
1174
Identif ier 01Z FE Y
8 ] n3
100 rF
01
(@ RTR < T0ns7n At Y
E4
(@) Pata Field DLC 00A 01
il w2 w3 w nn il 00
(A D[] (21K [ "
5] 16 w” 0 il | 00 01
XIX] [F1¥1 (XIF] KI¥] L e
@ Ack 012 FE ¥
(@] Error pata Searc]
[ SEARCH__]
o [a [ @ Z1 Mag [&) List
Search Prev Next Detail |Field Jump x 100
setup [ 21 Pos
0.077100diy

Press ESC.
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1.5 Performing Searches

Executing the Search
Executing the Search
17. Press the Next or Prev soft key. The search is executed to the right if Next is
selected, and to the left if Prev is selected.

20031104 09:40:22: Normal
Stopped 92722 ] 200MS,s  imsfliv
Search, o. ID Dt Ack
Type [Frame Pattern] _Indefinite State] 100 FF
1 o1
Message Format [FEd] _Ext] [ | o At Y
I ]
Pattern Format 000 01
00
Identifier 1
8 [ 00A 01
] [exa] bz ez ¥
(=] RTR 2N 912 FE Y
n3
(@ Data Field DLC 100 FF
W 12 43w T hnh ! o1
(X 51 XXX [FIX | a v
WS #6 @7 #0 | k4
XI¥] (1] [RIF] (KI¥] oo 01
00
@ ack [} _N] ns
(@] Error Pata Searc]
[ SEARCH__]
"y [a = 5 21 Mag o List
Search Prev Next Detail |Field Jump X 50
setup 5 21 Pos
1 1 0. 1
Search is performed | | Search is performed
to the left + to the right
2003-11-04 09:40:3; Normal 20031104 09:40 Normal
Stopped 52722 B 200MS/s  1msAliv Stopped 92722 3 Z2PpONS,s  Imsfiv
< painfar o> o. 1D Dt Ack << MainE2i 5> o. ID Dt Ack
| -1 -1
100 FF 100 FF
T o1 (| o1
A | 1 A4 B | 1 MY
1 [ E6 1 E0
3 00A 01 H7 06A 01
00 00
D1 01
00A 61 00A 01
ez Y ez Y
1174 pz
T 2O 012 FE Y By 2O 012 FE Y
03 03
100 FF 100 FF
, R W 1 R O o e
! £ O A I [ I At Y - 230 N O | IV A4
0 | O T 1 O | O | A
3 00A 01 5 ’ T 06A 01
00 00
ns ns
& [ [ 7 21 Mag @ List "y = = 5 21 Mag |@ List
Search Prev Next Detail [Field Jump X 50 Search Prev Next Detail [Field Jump X 50
Setup © 21 Pos setup 5 21 Pos
- .609525diy 1. i

Jumping to a Specified Field (Field Jump)
18.  Press the Field Jump soft key. The Field selection menu appears.

pata Searc
[ SEARCH__]
= S S & Z1 fag J& List
Search Prev Next Detail |[Field Jump x 50
setup @ 21 Pos
0.085770di

19. Press the Identifier, Control Field, Data Field, CRC, or ACK soft key. The
zoom position (Z1 Pos) moves to the front of the selected field.

2003,11,04 16:19 Normal 2003,11,64 10:18 Normal

Stopped 92222 3 200MS/s 1nsidiv Stopped 52222 Z00MS /S 1msAliv
< MoingRM 5% 0. ID Dt Ack <4 MaifERM 3
1
Iy | TS
41 :
*
. ) ; Hi-ff
4 T | . O
- 57 21 Mag |@ List
Identi Control Data CRC ACK Identi Control Data CRC ACK X 50
~fier Field Field | ~fier Field Field | [E Z1 Pos
0. i
Select the field to jump to. *The zoom position (Z1 Pos) moves to the front

of the selected field.
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1.5 Performing Searches

Explanation

Setting the Search Conditions
There are two types of search, the pattern search and the indefinite data search. The
former involves specifying a field or frame pattern and searching for that waveform, and
the latter involves searching for indefinite data.
Pattern searches and indefinite data searches cannot be executed at the same time.

Pattern Search: Frame Pattern

You can search the waveform by specifying a field or frame pattern. When a waveform
that matches the pattern is found, the Zoom Box moves to that point and displays the
specified waveform.

When pattern searching for data including indefinite data, you can conduct the search
such that the indefinite data is considered to be both in the 1 and 0 state (logical value).
When conducting a pattern search, set the following items.

e Setting the Message Format
You can select a format for the Identifier (ID) field of the Arbitration field within the
data frame from the following.
Std:  Standard format (11 bits)
Ext:  Extended format (29 bits)

e Setting the Pattern Format
You can select a format for the Identifier (ID) field and the Data field from the following.
Hex: Hexadecimal
Bin:  Binary

e Selecting the Field or Frame Type
You can select the type of CAN Bus signal field pattern or frame to be used as search
conditions from the following five types. You can use the AND condition to select
multiple types at the same time (combination trigger) and search for data that fulfills
all the pattern conditions. However, RTR and Data Field cannot be specified in
combination.
¢ Identifier
Searches for an Identifier (ID) matching the specified pattern.
e RTR
Searches for a remote frame (RTR is recessive).
¢ Data Field
Searches for an Data field matching the specified pattern.
e ACK
Select Y to search for frames returning Acknowledge, and N for frames not
returning Acknowledge.
e Error Frame
Searches for error frames. The DL considers 6 successive dominant bits (logical
value of 0) as an error frame. Therefore, even if 6 successive dominant bits occur
in an overload frame, it is searched as an error frame.

Indefinite Data Search (Indefinite State)
Searches for indefinite data.
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1.5 Performing Searches

Executing the Search

Executing the Search: Next, Prev
Press the Next or Prev soft key to execute the search. The search progresses (pattern
or indefinite data search) as follows depending on the search type.

¢ For Pattern Searches

Next: Searches frames after (to the right of) the currently selected frame.
Prev: Searches frames before (to the left of) the currently selected frame.
¢ For Indefinite Data Searches
Next: Searches frames after (to the right of) the current zoom position (Z1 Pos).
Prev: Searches frames before (to the left of) the current zoom position (Z1 Pos).

Displaying the Search Result
¢ For Pattern Searches
* When 1 or more of the frame types ldentifier, RTR, Data Field, ACK, and Error
are selected.
The zoom position (Z1 Pos) moves to the front of the set field. If you specify
multiple types, the Zoom Position moves to the front of the field that was found last
in the time sequence. However, for the Identifier and Data field, if the pattern is set
to all Xs, it is equivalent to not specifying a pattern. Thus, a search is not
performed.
* When All Field/Frame Types (Identifier, RTR, Data Field, Ack, and Error) are
OFF
Pattern is not specified. The message, “Error code: 770” appears.

¢ For Indefinite Data Searches
The zoom position (Z1 Pos) moves to the front of the indefinite data.

Jumping to a Specified Field (Field Jump)

Moves the Zoom position (Z1 Pos) to the front of a particular field within the current
frame. The applicable fields are of the following five types.

* |dentifier

+ Control Field

+ Data Field

+ CRC

+ ACK

IM 701610-51E
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1.6 Using Cursors

Cursor1 and Cursor2 can be moved per each CAN Bus bit rate (data transfer rate) while
maintaining a bit rate of space between them. When analyzing or searching, CAN Bus
signal waveform fields and frames can be checked while counting the number of bits.

Operating Procedure
1.  Press Cursor.

Selecting Cursor Types
2. Press the Type soft key. The cursor type selection menu appears.

CURSOR,

Tupe
OFF

3.  Press the Next1/2 soft key to display the Next2/2 menu.

Next
1

OFF Horizontal | vertical Marker Tegree | H&u
2

4.000diJ_ -3.00div_]

4.  Press the CAN Bus soft key.

Type Trace [cursi 7 [ocurst == [| Vertical CAN Bus Next

—4 . 000diy 3.00div History 2s2
H&v CH1 FCursz ' |BCursz -

4.000diy_ -3.060div, 1 1 1

If you select CAN Bus, Cursor1 moves to the same position as when selecting

Vertical cursor*, but Cursor2 moves to only one bit rate behind that of Cursor1.
(See step 4 below to set the bit rate.)

The positions of reference cursors Ref1 and Ref2 remain at their previous settings.

2003,11,04 11:00: Normal 2003/11-04 11:02:1" Normal
Stopped 52722 T 200MS/s 1Sty Stopped 52222 q 200MS/S  1MSAliv
< Hofng ¥y o. 1D Dt Ack <L MaifFpM 3r 0. ID Dt Ack
- n-1
100 FF 100 FF
01 o1
N Y ¢ o Y
00n 01 ko 00 01
00 20
Reference T
> 00n 01 000 01
j|cursors (Ref1/Ref2) 2 v o2
| D2 nz
TP — SOy 012FE Y EEET ~ADIS 012 FE Y
03 i 03
i 100 FF i 100 FF
01 H o1
B At Y o H At Y
[E4 ! £4
s ona a1 ks H
Cursor1 u When changing the Z1 Mag > Cursori—| T Cursor2
c Py setting value and expanding |
ursors this portion >l
S po i
Type @ Cursorlg 21 Mag [¢) List |OBit Rate Fursor Jum Type [ Cursori @ Z1 Mag | List |[)Bit Rate [Curspr Jump
0.1115254i X 20 unp Exec| 9.1115254di X 50 unp Exec]
CAN Bus | CursorZ | 21 Pos 500kbps  |ldentif ier CAN Bus |E CursorZ |® 21 Pos 500kbps [ldentif ier
0.1135254i4 0. i | | 0.1135254i 0. i |

One bit rate
*  For details on cursors other than the CAN Bus signal analysis function cursors, see section 9.1,
“Measuring Waveforms Using Cursors” in the DL1620/DL1640/DL1640L user's manual (IM701610-01E).

Setting the Bit Rate
5. If not changing the bit rate setting, proceed to step 6.
To change the bit rate setting, press the Bit Rate soft key and turn the jog
shuttle to select Bit Rate.

Tuype 6 Cursori D Z1 MHag J© List |@Bit Rate [Cursor Jump

0 .111525dis X 50 unp Exec]
CAN Bus | Cursor?2 |5 21 Pos 500kbps |ldentif ier

0.113525di ©. i

6. Turn the jog shuttle to select 1 M, 500 k, 250 k, 125 k, 100 k, 95.2 k, 83.3 k, 50
k, or 33.3 k [bps]. Cursor2 moves to a position one bit rate behind Cursor1.
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1.6 Using Cursors

Moving the Cursor to a Specified Field
7.  Press the Cursor Jump soft key. The field selection screen appears.

CURSOR,

Type 5 Cursori|?) 21 Mag &) List |[@Bit Rate Cursor Jump
0.111525dir X 50 ump Exec|
CAN Bus | CursorZ |5 21 Pos 500kbps [ldentifier

0.113525diy 0.

8. Press the SOF, Identifier, Control Field, Data Field, CRC, or ACK soft key.

—
Tupe 4 SOF Identifier]| Control pata Field CRC ACK
Field
CAN Bus |
6.113525diy 6.628585diy [ | [ | | e

9.  Press the Jump Exec soft key. Cursor1 moves to the front of the field selected
in step 7, and Cursor2 moves to a position after Cursor1 that is one bit rate

uonound sisAjeuy |eubis sng NV

behind it.
2003-11-04 11:41 Normal 2003,11-04 11:4Z Normal
Stopped 52722 ] 200MS/s 1nsidiv Stopped 52722 T 200MS/S 1M54liy
<< MaifERH 5> lo. 1D Dt aAck < Haing 3 S lo. 1D Dt Ack
-1 -1
160 FF 106 FF
01 a1
I At Y I Ae Y
0 ]
qH 00A 01 H 00A 01
00 00
1 — % i
00A 01 86A 01
ez Y oz
nz 02
<ZL:4pk> “ZFNS/di 01Z FE Y <ZLidlks 20N/ 912 FE Y
I} —) 03
i 100 FF 160 FF
il o1 o1
o i oY o At Y
0|4 E4
H }; 00A 01 H 00A 01
M 00 00
o, Cursort— Cursor2 s
il -
i —>(|< One bit rate
Type [© Cursori ) Z1 Hag |& List [@Bit Rate Cursor Junp Tuype ® Cursorl & Z1 Mag | List [@Bit Rate [Cursor Junmp
0.111525dis X 50 unp Exec] 0.111525di X 50 unp Exec|
caN Bus | cursorz |5 z1 Pos seekbps [pata Field caN Bus | cursorz | Z1 Pos S500kbps [pata Field
0.113525diy 0. i | i 0.113525diY 6 i

* Cursor1 moves to the front of the field selected
as the move destination. Cursor2 moves to a
position just one bit rate behind Cursor1.

Field to move to

Note

If you press the Jump Exec soft key when there is no data for analysis, the message, “No
data for analysis. Execute analysis.” (error code 779) appears.

10. Press the Cursor1/Cursor2 soft key, then turn the jog shuttle to select Cursor1/
Cursor2.

11.  Turn the jog shuttle to move Cursor1 and Cursor2. The cursors move while
maintaining a bit rate of space between them.

Explanation
Selecting Cursor Types
If you select CAN Bus for the cursor type, Cursor1 moves to the same position as when
you select Vertical cursors. Cursor2 moves to a position just one bit rate behind
Cursor1. The positions of reference cursors Ref1 and Ref2 remain at their previous
settings.

Ref1 Ref2
v Bit Rate v
: le—| !

S B

Cursor1 Cursor2
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1.6 Using Cursors

Setting the Bit Rate
You can select a data transfer rate for the CAN Bus data from the following.
1 M, 500 k, 250 k, 125 k, 100 k, 95.2 k, 83.3 k, 50 k, 33.3 k [bps]

Note

The bit rate setting is connected with the trigger pattern setting dialog box (see page 1-5), and
the analysis condition setting dialog box (see page 1-14).

Moving the Cursor to a Specified Field (Cursor Jump)

Cursor1 is displayed on the front of the specified field (SOF, Identifier, Control Field,
Data Field, CRC, or ACK). Cursor2 moves to a position just one bit rate behind Cursor1.
The cursors move while maintaining a bit rate of space between them. You can also
display Ref1 at the front of the specified field, and Ref2 at the very back of the specified
field.

When Identifier is selected in the specified field

Ref1 Ref2
R T A
I N S N S )
-----?KJ—Identifier—ﬁ .
:<—>::::S(')FII:::::::..:

Bit Rate 'f

Cursor2

Cursori
Note

»  When analyzing the CAN bus signal with the trigger type set to Can Bus (see section 1.4,
“Performing the Analysis”), Cursor1 moves to the front of the SOF field. Cursor2 moves to a
position just one bit rate behind Cursor1.

» With the cursor type set to CAN Bus, when executing a jump to the specified field, Z1 Pos,
Cursor1, and Ref1 move to the front of the specified field jump destination, Cursor2 moves to
a position one bit rate behind Cursor1, and Ref2 moves to the very end of the specified field
jump destination.

When Identifier is selected for the specified field
jump destination

Ref1 Ref2
L Tpaee T
||
T L

L e T i gentifier——»
Z<—>ZZZZ'M|ZZZZZZZZZ:
BitRate = SOF; A '
TCursorZ
Cursori
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1.7 Saving Data from the Detailed Analysis Results
List
The data from the detailed analysis results list can be saved in ASCII format.
Operating Procedure

1. Press the FILE key.
2. Press the File Item soft key. The File ltem menu appears.

FILE,

File Ttem [a [a s
Save Load Utility
setup

3.  Press the Next 1/2 soft key.

( Setup Waveforn Snap Heasure Cursor Inage Next
I | 1.2

4.  Press the CAN Bus soft key. File Item changes to CAN Bus.

File Ttem 4] CAN Bus 12C Bus SPI Bus Next
2,2
setup

5.  Press the Save soft key.

[ FILE

File Ttem [a &
Save Utility
CAN Bus

Setting the Save Destination
* Selecting a Storage Medium
6. Press the File List soft key. The File List box opens.

Save,
FILE,

[aFile ListjaFile Nam
ave Exec|
ZIP (CAN Bus)

7. Turn the jog shuttle to select a storage medium. The storage media devices
built-in to the instrument are displayed in brackets [ ].
8. Press SELECT. The contents of the selected storage media are displayed.

¢ Selecting the Directory
Perform these steps if the storage media selected in steps 6 through 8 have
directories.
9.  Turn the jog shuttle to select a save destination directory. The directories are
displayed using angle brackets (< >).
10. Press SELECT. The directory selection is entered.
If you select <.. >, the current directory changes to one directory higher.

File List

Save —LPath -z,
. . Space 98496512 byte
destination File Nane Size Date, AL,

Ta
[Flash_ten 1 Storage media that can be specified
ihatuork }} as a save destination

<«data > 2003/11,64 09:46 R/W
<Trash > 2063/16/28 16:54
<TheVoluneSettin-> 2003,16-16 17:28

Directories within storage
media selected as the save
destination

Save,
FILE,

[«aFile ListfaFile Nam & Filter
Property ave Exer]
ZIP *T)q *, (CAN Bus)|

—A
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1.7 Saving Data from the Detailed Analysis Results List

Entering the File Name/Comment
11. Press the File Name soft key. The file name setting dialog box is displayed.

File List

[Path - ZIF.
Space 98453504 b File Hame & Comment,
File Name,

wriashen 1 || uto naning

[ZIP 1

[Nethork 1 File Name
<data

Crash Camment

<Thevo lumeSett i Hathl
StuffBit(C1)

CAN Bus CH1
Auto

FILE,
JaFile Nam & Filter
Property aue Exer]
6000 —TXH *, % (SPI Bus)|

12.  Turn the jog shuttle to move the cursor to Auto Naming.

13. Press SELECT, then select ON or OFF.

14. Turn the jog shuttle to move the cursor to File Name.

15. Press SELECT. The keyboard screen is displayed. Enter a file name of 16
characters or less. If Auto Naming was turned ON in step 13, the first twelve
characters are valid.

16. Turn the jog shuttle to move the cursor to Comment.

17. Press SELECT. The keyboard screen is displayed. Enter a comment of 25
characters or less.

18. Press ESC.

Note

For details on operating the on-screen keyboard, see section 4.1, “Entering Values and
Character Strings” in the DL1620/DL1640/DL1640L user's manual IM701610-01E.

Executing the Save
19. Press the Save Exec (CAN Bus) soft key. The image is saved.

FILE,
[aFile Nam o Filter
Property aue Exec]
CANGOOO —'l')(!] *, % (CAN Bus)|

At the same time, the Save Exec (CAN Bus) soft key changes to the Abort soft
key.

To cancel saving, press the Abort soft key.

At the same time, the Abort soft key changes to the Save Exec (CAN Bus) soft

key.
File List,
Save —FFath - 7indats,
. . Space 98318336 _byte
destination File Nane Size Tate Attr

[Flash_Hem 1
zip 1

[NetWork 1

<. > 2003,11,64 09:39
CANGOOO CTXT 1392 2003-11,04 13:38 RA
|__ The data from the detailed SRt
analysis results list is saved
to the specified save CAN us cHL

Auto

destination in ASCII format.

Save,
FILE

[aFile Nam o Filter
Property ave Exec
CANGOO1 pe . TXT] . (CAN Bus)|
!

When Auto Naming is ON, the number
changes automatically after the save is executed.
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1.7 Saving Data from the Detailed Analysis Results List

Explanation
Setting the Save Destination (File List)
» Selecting a Storage Medium
The storage media that can be specified as the save destination are displayed in the
File List. The storage media devices are displayed in brackets [ ].

Note

Storage Media Display Example
* [Flash_Mem]: Internal flash memory
» [PC_Card]: PC card

« [FDI: Floppy disk

* [2IP]: ZIP disk

* [Network]: Network drive (when the Ethernet interface option is installed)
+ [USB]: USB storage

¢ Selecting the Directory
If the storage medium contains directories, you can specify a directory as the save
destination. The directories are displayed using angle brackets (< >). If you select <..
>, the current directory changes to one directory higher.

The save destination is displayed as a path in the upper left portion of the File List
box.
Example: Path=ZIP_data

The data directory on the Zip disk is specified as the save destination.

The save destination can be displayed by choosing the FILE > Save > File List soft
keys. However, after changing the save destination in the File List box, if you do not
press the ESC key once, the changed save destination is not reflected in the File List
soft key.

Entering the File Name/Comment

¢ Auto Naming Function
If Auto Naming is turned ON, files with a four-digit number from 0000 to 2399 can be
automatically created when saving the screen data. You can specify a common name
(up to twelve characters, specified through File Name) that is placed before the
number.

Note

You can enter up to sixteen characters for the common name, but only the first four
characters are used.

¢ Entering the File Name/Comment
* You must enter a file name. If you execute a save without entering a file name, the
message “Invalid input file name. Please check the file name.” (error code 601)
appears. Also, you cannot save a file having the same name as another file
existing in the same directory (overwriting not allowed).
* You do not necessarily have to enter a comment.
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1.7 Saving Data from the Detailed Analysis Results List

Executing the Save

When you execute a save, the data from the detailed analysis results list is saved to the

specified save destination in ASCII format. The extension is .txt.

Example of Saving

"F- =0l x|
B/EQ AT
Mo. Timems) ID Dara  CRC  ACK  Info. =
E 8 4757 o4 01
w0 Active
D7 4n7 a0
02 anmM ¥
D & 347 02 K s ¥
D 5 287 W0 FF
o
] 66E Y
E 4 2197 o 01
0 Aative
D3 a5 o W
02 M ¥
D 2 407 M2 R 63 ¥
D1 478 W FF
0
A4 GBE Y
E 0 0363 004 0
00 Acthve
D1 o100z om @
0 ann ¥
D 2 153 M2 FE w63 ¥
D 3 zmz WO FF
o
A4 GO6E ¥
E 4 292 om0 @
[ Active
D 5 3%z om0l
W@ wH ¥
D 6 4202 02 FE ¥
D 7 4saz W0 FF
0
A4 606E Y|
=

Notes When Saving

The maximum number of files that can be saved when auto naming is enabled is

2400.

contents of the file list are no longer displayed.

If the total number of files and directories exceed 5000 in a single directory, the
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1.8

Error Messages

A message may appear on the screen during operation. This section describes the
meanings of the messages and their corrective actions. Only the error messages related
to the CAN Bus signal analysis function are listed here. Other messages for the main
unit and communication functions may also appear. For information about those
messages, see the DL1620/DL1640/DL1640L user’'s manual (IM701610-01E) and the
DL1620/LD1640/DL1640L communication interface user's manual (IM701610-17E).

You can select to display messages in either Japanese, English, or Chinese. For details
on the selecting the message language, see section 14.2, “Changing the Message
Language and Click Sound” in the DL1620/DL1640/DL1640L user's manual (IM701610-

01E).

If servicing is required, contact your nearest YOKOGAWA dealer.

Code Message Corrective Action Page

27 Executed the search, but no record was found - 1-23, 1-26
that matched the pattern.

37 Aborted the analysis. - -

38 Data not detected. - 1-5,1-9,
Execute again after changing the settings or 1-14,1-17
reacquiring the waveform.

39 The corresponding field was not found. - -

40 The frame contains indefinite data (greater than - 1-16, 1-18,
Thr Lower but less than Thr Upper). 1-20, 1-26

744 Cannot be executed while running. Stop the operation. Section 4.5 in

IM701610-01E

770 Pattern is not specified. Set at least one ssearch pattern notto X.  1-23, 1-26

779 Analyzed data does not exist. Execute the analysis. 1-15, 1-20
Execute the analysis.

931 Computation can be carried out at the current Either decrease the record length, or turn ~ Section 7.1 in
record length. stuff bit computation OFF. IM701610-01E,

1-15,1-18

950 Cannot be specified. Increase the number of data bytes. 1-7,1-11

Invalid byte or bit.

IM 701610-51E
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1.9 Communication Commands

Only the communication commands related to the CAN Bus signal analysis function are listed here.
For communication commands other than those pertaining to the CAN Bus signal analysis function

for the DL1620/DL1640/DL160L, see the DL1620/DL1640/DL1640L communication interface user’s
manual (IM701610-17E).

Command Function Page
CAN Analyze Group
:SEARch:CAN? Query all analysis* function settings. 1-39
:SEARch:CAN:ANALyze? Query all analysis™ execution setting values. 1-39
:SEARch:CAN:ANALyze : ABORt Abort analysis*. 1-39
:SEARch:CAN:ANALyze:EXECute Execute analysis*. 1-39
:SEARch:CAN:ANALyze:SETup? Query all analysis* condition setting values. 1-39
:SEARch:CAN:ANALyze: SETup:BRATe Enter or query the CAN bus transfer rate in the analysis* conditions. 1-39
:SEARch:CAN:ANALyze:SETup:LEVel Enter or query the threshold in the analysis* conditions. 1-39
:SEARch:CAN:ANALyze: SETup:SBIT Enter or query settings indicating whether stuff bit computation is ON (1) 1-40
or OFF (0) in the analysis* conditions.
:SEARch:CAN:ANALyze: SETup:SPOint Enter or query the sample point in the analysis* conditions. 1-40
:SEARch:CAN:ANALyze: SETup:VDIFf Enter or query Vdiff in the analysis™ conditions. 1-40
:SEARch:CAN:DETail:BINary Display the Data Field values from the detailed analysis list for the 1-40
analysis™ results in binary .
:SEARch:CAN:DETail:HEXa Display the Data Field values from the detailed analysis list for the 1-40
analysis™ results in hexadecimal.
:SEARch:CAN:DETail:LIST? Output 1 frame’s worth of analysis™ results as a string. 1-40
:SEARch:CAN: SEARch? Query all analysis™ results search settings. 1-40
: SEARch : CAN: SEARch : FJUMp : ACK Execute field jump to the ACK Field in the analysis* results. 1-40
: SEARch : CAN: SEARch : FJUMp : CONTrol Execute field jump to the Control Field in the analysis* results. 1-40
:SEARch :CAN: SEARch : FJUMp: CRC Execute field jump to the CRC Field in the analysis* results. 1-40
:SEARch:CAN: SEARch : FJUMp : DATA Execute field jump to the Data Field in the analysis* results. 1-40
:SEARch:CAN: SEARch:FJUMp: IDENtifier Execute field jump to an Identifier in the analysis* results. 1-40
:SEARch:CAN:SEARch:NEXT? Execute a Next search of the analysis* results and query the frame 1-41
number found.
:SEARch:CAN:SEARch:PREVious? Execute a Previous search of the analysis* results and query the frame  1-41
number found.
:SEARch :CAN: SEARch: SETup? Query all analysis* results search settings. 1-41
:SEARch:CAN: SEARch: SETup:ACK? Query all ACK setting values for pattern searches of the analysis* results. 1-41

:SEARch:CAN:SEARch:SETup:ACK:MODE Enter or query the setting indicating whether ACK was done (1) or not 1-41
done (0) for analysis* results pattern searches.
:SEARch:CAN:SEARch:SETup:ACK:PATTern
Enter or query the ACK pattern (YES/NO) for analysis* results pattern 1-41

searches.
:SEARch :CAN: SEARch: SETup: DATA? Query all Data Field setting values for analysis* results pattern searches. 1-41
:SEARch:CAN: SEARch:SETup:DATA:DLC  Enter or query the number of bytes (DLC) for analysis™ results pattern 1-41
searches.
:SEARch:CAN: SEARch:SETup: DATA: HEXa<x>
Enter hexadecimal settings for each byte of the Data Field search 1-41

patterns of analysis* results.
:SEARch:CAN: SEARch: SETup:DATA:MODE Enter or query the setting indicating whether data field was done (1) or ~ 1-42
not done (0) for analysis* results pattern searches.
:SEARch:CAN: SEARch:SETup:DATA: PATTern<x>
Enter settings in binary for each byte of the Data Field search patterns of 1
analysis™ results.
:SEARch : CAN: SEARch : SETup : ERRor Enter or query the setting indicating whether Error was found (1) or was  1-42
not found (0) in analysis* results pattern searches.
:SEARch:CAN:SEARch:SETup: IDENtifier?
Query all Identifier setting values for analysis* results pattern searches. 1-42
:SEARch:CAN:SEARch:SETup: IDENtifier:HEXa
Enter the Identifier search pattern for analysis™ results pattern searches 1-42
in hexadecimal.

42
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1.9 Communication Commands

Command Function Page
:SEARch:CAN: SEARch:SETup: IDENtifier :MODE o
Enter or query the setting indicating whether Identifier is used (1) or not  1-42 Jz>
used (0) in analysis* results pattern searches. w
:SEARch:CAN:SEARch:SETup: IDENtifier:PATTern g
Enter the Identifier search pattern for analysis™ results pattern 1-42 (7))
searches in binary. <g
:SEARch :CAN: SEARch: SETup: MFORmat Enter or query the message format for analysis™ results pattern 1-42 (=
searches. >
:SEARch:CAN: SEARch: SETup: PFORmat Enter or query the setting format for analysis* results pattern 1-42 ‘%
searches. 73
:SEARch :CAN:SEARch:SETup:RTR Enter or query the setting indicating whether analysis* results pattern 1-43 Y’n
searches are performed by data frame (0) or by remote frame (1). g
:SEARch:CAN:SEARch:SETup: TYPE Enter or query the setting indicating whether to perform a CAN 1-43 3}
analysis results pattern search or an indefinite data search. g

CAN File Group

:FILE:SAVE:CAN:ABORt Canceling Saving of Data from the Detailed Analysis Results List. 1-44

:FILE:SAVE:CAN:EXECute Saving Data from the Detailed Analysis Results List (Overlap Command). 1-44

CAN Trigger Group

:TRIGger:CAN? Query all trigger” function settings. 1-46

:TRIGger : CAN:BRATe Enter or query bit rate in the trigger* conditions. 1-46

:TRIGger : CAN:DATA? Query all Data Field setting values in trigger* conditions. 1-46

:TRIGger : CAN:DATA:CONDition Enter or query the Data Field condition in trigger* conditions. 1-46

: TRIGger : CAN:DATA:DLC Enter or query settings for the Data Field’s number of data bytes (DLC) 1-46
in trigger* conditions.

: TRIGger : CAN:DATA: HEXa<x> Enter byte-by-byte hexadecimal settings for the Data Field pattern in 1-46
trigger* conditions.

: TRIGger : CAN: DATA : MODE Enter or query settings indicating whether trigger activates on the Data  1-47
Field in the trigger* conditions.

:TRIGger : CAN:DATA: PATTern<x> Enter or query Data Field pattern settings in binary in trigger* 1-47
conditions.

:TRIGger : CAN: EFRame Enter or query settings indicating whether trigger activates on the Error  1-47
Frame in the trigger* conditions.

:TRIGger:CAN:IDENtifier? Query all Identifier setting values in trigger* conditions. 1-47

:TRIGger:CAN:IDENtifier:CONDition Enter or query settings for Identifier conditions in trigger* conditions 1-47

:TRIGger:CAN: IDENtifier:ID<x>? Query all Identifier ID<x> settings in trigger* conditions. 1-47

:TRIGger:CAN: IDENtifier:ID<x>:HEXa Enter hexadecimal settings for the pattern of the Identifier ID<x> in CAN
trigger conditions. 1-47

:TRIGger:CAN: IDENtifier:ID<x>:MODE Enter or query the setting indicating whether trigger activates (1) or does
not activate (0) on the Identifier ID<x> in trigger* conditions. 1-47

:TRIGger:CAN: IDENtifier:ID<x>:PATTern
Enter or query settings in binary for the pattern of the Identifier ID<x> 1-47
in CAN trigger conditions.

:TRIGger :CAN: IDENtifier : MODE Enter or query settings indicating whether trigger activates (1) or does 1-48
not activate (0) on the Identifier Field in the trigger” conditions.

: TRIGger : CAN: MFORmat Enter or query the message format in the trigger* conditions. 1-48

:TRIGger : CAN: PFORmat Enter or query the setting format for the trigger pattern in the trigger* 1-48
conditions.

:TRIGger : CAN:RTR Enter or query settings indicating whether the trigger activates on a data 1-48
frame (0) or remote frame (1) in the trigger* conditions.

: TRIGger : CAN: SOFRame Enter or query settings indicating whether trigger activates (1) or does 1-48
not activate (0) on Start of Frame in the trigger* conditions.

:TRIGger:CAN:SPOint Enter or query the Sample Point in the trigger* conditions. 1-48

:TRIGger :CAN:VDIFf Enter or query Vdiff in the trigger* conditions. 1-48

*  In the description of command functions throughout this section, CAN Bus signal analysis function has been abbreviated as
analysis. Trigger of the CAN Bus signal analysis function has been abbreviated as trigger.

IM 701610-51E 1-37
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CAN Analyze Group

The CAN Analyze group lets you perform settings and queries in the same manner as the SHIFT + ZOOM key

combination on the front panel.
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1.9 Communication Commands
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:SEARch:CAN?

Function  Query all analysis function settings.

Syntax :SEARch:CAN?

Example :SEARch:CAN? -> :SEACH:CAN:ANALYZER:

SETUP:BRATE 250.0E+03;SPOINT 81.3;
VDIFF L_H;LEVEL -1.900000E+00,
-3.500000E+00;SBIT 0;:SEARCH:CAN:
SEARCH:SETUP:TYPE FRAME;

MFORMAT STANDARD;PFORMAT HEXA;
IDENTIFIER:MODE 0;

PATTERN “XXXXXXXXXXX”;:SEARCH:CAN:
SEARCH:SETUP RTR 0;DATA:MODE 0;DLCS8;

:SEARch:CAN:ANALyze:EXECute

Function  Execute analysis.
Syntax :SEARch:CAN:ANALyze:EXECute
Example :SEARch:CAN:ANALyze:EXECute

¢:SEARch:CAN:ANALyze:SETup?

Function  Query all CAN analysis conditions setting values.
Syntax :SEARch:CAN:ANALyze:SETup?
Example :SEARch:CAN:ANALyze:SETup? ->

: SEARCH : CAN: ANALYZE : SETUP : BRATE
1.000E+06;SPOINT 62.5;VDIFF
L_H;LEVEL 0.0E+00,0.0E+00;SBIT 0

PATTERN1

“XXXXXXXX";

PATTERN2 “XXXXXXXX";
PATTERN3 “XXXXXXXX";

PATTERN4 “XXXXXXXX";

PATTERN5 “XXXXXXXX";

PATTERN6 “XXXXXXXX";

PATTERN7 “XXXXXXXX";
PATTERNS“XXXXXXXX" ; : SEARCH : CAN : SEARCH:
SETUP:ACK:MODE 0;PATTERN

YES; : SEARCH:

CAN:SEARCH: SETUP : ERROR 0

:SEARch:CAN:ANALyze?

Function  Query all analysis execution settings.
Syntax :SEARch:CAN:ANALyze?
Example :SEARch:CAN:ANALyze? ->

: SEARCH : CAN: ANALYZE : SETUP : BRATE
1.000E+06; SPOINT 62.5;VDIFF
L_H;LEVEL

0.0E+00,0.0E+00; SBIT 0

:SEARch:CAN:ANALyze :ABORt

Function  Abort analysis execution.
Syntax :SEARch:CAN:ANALyze: ABORt
Example :SEARch:CAN:ANALyze:ABORt

:SEARch:CAN:ANALyze:SETup:BRATe

Enter or query the CAN bus transfer rate in the
analysis conditions.

:SEARch:CAN:ANALyze: SETup:BRATe
{<NRf>}
:SEARch:CAN:ANALyze:SETup:BRATe?
<NRf>=33300,50000,83300,95200,100000,125000,
250000,500000,1000000
:SEARch:CAN:ANALyze: SETup:BRATe
250000
:SEARch:CAN:ANALyze:SETup:BRATe? ->
:SEARCH:CAN:ANALYZE: SETUP:

BRATE 250.0E+03

Function

Syntax

Example

:SEARch:CAN:ANALyze:SETup:LEVel

Function  Enter or query the threshold in the analysis
conditions.

Syntax :SEARch:CAN:ANALyze:SETup:LEVel
{<Voltage>,<Voltage>|<Current>,<Current>}
:SEARch:CAN:ANALyze:SETup:LEVel?

Example :SEARch:CAN:ANALyze:SETup:

LEVel 1.
:SEARch:
:SEARCH:
LEVEL 1.

0,-1.0
CAN:ANALyze:SETup:LEVel? ->
CAN:ANALYZE:SETUP:
000000E+00,-1.000000E+00

IM 701610-61E
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1.9 Communication Commands

¢:SEARch:CAN:ANALyze:SETup:SBIT ¢:SEARch:CAN:SEARch?
Function  Enter or query settings indicating whether stuff bit Function  Query all analysis results search settings.
computation is ON (1) or OFF (0) in the analysis Syntax :SEARch:CAN:SEARch?
conditions. Example :SEARch:CAN:SEARch? ->
:SEARCH:CAN: SEARCH: SETUP: TYPE FRAME;
MFORMAT STANDARD; PFORMATHEXA;
IDENTIFIER:MODE O0;
PATTERN“XXXXXXXXXXX"; : SEARCH:CAN:
SEARCH:SETUP:RTR 0;DATA:MODE 0;DLCS8;
PATTERN1 “XXXXXXXX";
PATTERN2“XXXXXXXX" ;
PATTERN3 “XXXXXXXX";
PATTERN4 “XXXXXXXX";
PATTERN5 “XXXXXXXX";
PATTERN6 “XXXXXXXX";
PATTERN7 “XXXXXXXX";
PATTERN8“XXXXXXXX"; :
SEARCH : CAN: SEARCH: SETUP : ACK : MODEO ;
PATTERNYES; : SEARCH:CAN: SEARCH: SETUP:

Syntax :SEARch:CAN:ANALyze:SETup:
SBIT {<Boolean>}
:SEARch:CAN:ANALyze: SETup:SBIT?
Example :SEARch:CAN:ANALyze:SETup:SBIT 1
:SEARch:CAN:ANALyze: SETup:SBIT? ->
:SEARCH:CAN:ANALYZE:SETUP:SBIT 1

:SEARch:CAN:ANALyze:SETup:SPOint

Function  Enter or query the sample point in the analysis
conditions.

Syntax :SEARch:CAN:ANALyze: SETup
:SPOint {<NRf>}
:SEARch:CAN:ANALyze:SETup:SPOint?
<NRf>=18.8-90.6

Example :SEARch:CAN:ANALyze:SETup:SPOint ERROR 0
62.5
:SEARch:CAN:ANALyze:SETup:SPOint? -> :SEARch:CAN:SEARch:FJUMp :ACK
: SEARCH: CAN: ANALYZE : SETUP : SPOINT Function  Execute field jump to the ACK Field in the
62.5 analysis results.

Syntax :SEARch:CAN: SEARch:FJUMp:ACK
:SEARch:CAN:ANALyze:SETup:VDIFf Example :SEARch:CAN:SEARch:FJUMp:ACK

Function  Enter or query the Vdiff (CAN_L-CAN_H/CAN_H-

CAN_L) in the analysis conditions.
Syntax :SEARch:CAN:ANALyze:SETup:
VDIFf {L H|H L}
:SEARch:CAN:ANALyze:SETup:VDIFf?
Example :SEARch:CAN:ANALyze:SETup:VDIFf L H
:SEARch:CAN:ANALyze:SETup:VDIFf? ->
:SEARCH:CAN:ANALYZE:SETUP:VDIFF L_H

:SEARch:CAN:DETail :BINary

¢:tSEARch:CAN:SEARch:FJUMp:CONTrol

Function  Execute field jump to the Control Field in the
analysis results.

Syntax :SEARch:CAN: SEARch:FJUMp:CONTrol

Example :SEARch:CAN:SEARch:FJUMp:CONTrol

:SEARch:CAN:SEARch:FJUMp:CRC
Function  Execute field jump to the CRC Field in the
analysis results.

Function  Display the Data Field values in the detailed Syntax
analysis list for the analysis results in binary.

Syntax :SEARch:CAN:DETail:BINary

Example :SEARch:CAN:DETail:BINary

:SEARch:CAN: SEARch:FJUMp:CRC
Example :SEARch:CAN:SEARch:FJUMp:CRC

:SEARch:CAN:SEARch:FJUMp :DATA
Function  Execute field jump to the Data Field in the
analysis results.

:SEARch:CAN: SEARch : FJUMp : DATA
Example :SEARch:CAN:SEARch:FJUMp:DATA

:SEARch:CAN:DETail:HEXa

Function  Display the Data Field values in the detailed Syntax
analysis list for the analysis results in
hexadecimal.

Syntax  :SEARch:CAN:DETail:HEXa :SEARch:CAN: SEARch:FJUMp: IDENtifier

Function  Execute field jump to an Identifier in the analysis
results.

:SEARch:CAN:SEARch:FJUMp: IDENtifier
Example :SEARch:CAN:SEARch:FJUMp:IDENtifier

Example :SEARch:CAN:DETail:HEXa

:SEARch:CAN:DETail :LIST? Syntax
Function  Output 1 frame’s worth of analysis results as a
string.
Syntax :SEARCh:CAN:DETail:LIST? {<NRf>}
Example :SEARch:CAN:DETail:LIST? 0 ->
“D 0 -0.460 18F23200
00,00,FF,FF,80,25,FF,FF 1533  Y”
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:SEARch:CAN:SEARch:NEXT?

Function  Execute a Next search of the analysis results and
query the frame number found.

Syntax :SEARch:CAN: SEARch :NEXT?

Example :SEARch:CAN:SEARch:NEXT? -> 1

:SEARch:CAN:SEARch:PREVious?

Function  Execute a Previous search of the analysis results
and query the frame number found.

Syntax :SEARch:CAN:SEARch:PREVious?

Example :SEARch:CAN:SEARch:PREVious? -> -1

:SEARch:CAN:SEARch:SETup?

Function  Query all analysis results search settings.
:SEARch:CAN: SEARch:SETup?

Example :SEARch:CAN:SEARch:SETup? ->
:SEARCH:CAN: SEARCH: SETUP: TYPE FRAME;
MFORMATSTANDARD ; PFORMAT HEXA;
IDENTIFIER:MODEQ ; PATTERN”XXXXXXXXXXX" ; :
SEARCH:CAN:SEARCH: SETUP:RTR 0;
DATA:MODE 0;DLC 8;

PATTERN1 “XXXXXXXX";

PATTERN2 “XXXXXXXX";

PATTERN3 “XXXXXXXX";

PATTERN4 “XXXXXXXX";

PATTERN5 “XXXXXXXX";

PATTERN6 “XXXXXXXX";

PATTERN7 “XXXXXXXX";

PATTERNS “XXXXXXXX";

: SEARCH:CAN: SEARCH : SETUP : ACK : MODE
0; PATTERN YES;

: SEARCH:CAN: SEARCH: SETUP : ERROR 0

:SEARch:CAN:SEARch:SETup:ACK?

Function  Query all ACK setting values for pattern searches
of the analysis results.

Syntax :SEARch:CAN:SEARch:SETup:ACK?

Example :SEARch:CAN:SEARch:SETup:ACK? ->
:SEARCH: CAN: SEARCH: SETUP:ACK:MODE 0;
PATTERN YES

:SEARch:CAN:SEARch: SETup : ACK:MODE
Function  Enter or query the active (1) or inactive (0) setting
for analysis results pattern searches.

Syntax :SEARch:CAN: SEARch: SETup : ACK:MODE
{<Boolean>}
:SEARch:CAN: SEARch:SETup:ACK:MODE?
Example :SEARch:CAN:SEARch:SETup:ACK:MODE 1
:SEARch:CAN: SEARch:SETup:ACK:MODE?
-> :SEARCH:CAN:SEARCH:SETUP :ACK:MODE
1

:SEARch:CAN:SEARch:SETup:ACK: PATTern
Function  Enter or query the ACK search pattern (YES/NO)
for analysis results
Syntax :SEARch:CAN:SEARch:SETup:ACK:PATTern
{YES |NO}
:SEARch:CAN:SEARch:SETup:ACK:PATTern?
Example :SEARch:CAN:SEARch:SETup:ACK:PATTern
YES
:SEARch:CAN: SEARch:SETup:ACK:
PATTern? ->
: SEARCH:CAN: SEARCH: SETUP : ACK:
PATTERN YES

:SEARch:CAN:SEARch:SETup:DATA?
Function  Query all Data Field setting values for analysis
results pattern searches.
Syntax :SEARch:CAN: SEARch:SETup:DATA?
Example :SEARch:CAN:SEARch:SETup:DATA? ->
: SEARCH : CAN: SEARCH : SETUP : DATA : MODE
0;DLC 8;
PATTERN1 “XXXXXXXX";
PATTERN2 “XXXXXXXX";
PATTERN3 “XXXXXXXX";
PATTERN4 “XXXXXXXX";
PATTERN5 “XXXXXXXX";
PATTERN6 “XXXXXXXX";
PATTERN7 “XXXXXXXX";
PATTERNS “XXXXXXXX”

¢:SEARch:CAN:SEARch:SETup:DATA:DLC

Function  Enter or query the data length (DLC) for analysis
results pattern searches.

Syntax :SEARch:CAN: SEARch:SETup:DATA:DLC
{<NRf>}
:SEARch:CAN:SEARch:SETup:DATA:DLC?

Example :SEARch:CAN:SEARch:SETup:DATA:DLC 6
:SEARch:CAN:SEARch:SETup:DATA:DLC? -
> :SEARCH:CAN:SEARCH:SETUP:DATA:DLC

:SEARch:CAN:SEARch:SETup:DATA: HEXa<x>
Function  Enter byte-by-byte hexadecimal settings for Data
Field search patterns of analysis results.

Syntax :SEARch:CAN: SEARch:SETup:DATA:
HEXa<x> {<Character string>}
<x>=0-8

Example :SEARch:CAN:SEARch:SETup:DATA:HEXal
up3n
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¢:SEARch:CAN:SEARch:SETup : DATA :MODE

Function

Syntax

Example

:SEARch :CAN: SEARch : SETup : DATA : PATTern<x>

Function

Syntax

Example

Enter or query the setting indicating whether data
field was done (1) or not done (0) for analysis*
results pattern searches.
:SEARch:CAN: SEARch: SETup: DATA : MODE
{<Boolean>}
:SEARch:CAN:SEARch:SETup:DATA:MODE?
:SEARch:CAN: SEARch:SETup:DATA:MODE 0
:SEARch:CAN:SEARch:SETup:DATA:MODE?
->

:SEARCH:CAN: SEARCH: SETUP:DATA:MODE 0

Enter byte-by-byte settings in binary for Data
Field search patterns of analysis results.
:SEARch:CAN:SEARch:SETup:DATA:
PATTern<x> {<Character string>}
:SEARch:CAN:SEARch:SETup:DATA:
PATTern<x>?

<x>=0-8
:SEARch:CAN:SEARch:SETup:DATA:
PATTernl “10X10X10”
:SEARch:CAN: SEARch: SETup:DATA:PATTernl?
->

: SEARCH:CAN: SEARCH: SETUP : DATA:
PATTERN1 “10X10X10"

:SEARch:CAN:SEARch:SETup: ERRor

Function

Syntax

Example

Enter or query the setting indicating whether Error
is active (1) or inactive (0) in analysis results
pattern searches.

:SEARch:CAN: SEARch:SETup: ERRor
{<Boolean>}

:SEARch:CAN: SEARch:SETup:ERRoOr?
:SEARch:CAN:SEARch:SETup:ERRor 1
:SEARch:CAN:SEARch:SETup:ERRor? ->

: SEARCH:CAN: SEARCH: SETUP: ERROR 1

:SEARch:CAN:SEARch:SETup:IDENtifier?

Function

Syntax
Example

Query all Identifier setting values for analysis
results pattern searches.
:SEARch:CAN:SEARch:SETup: IDENtifier?
:SEARch:CAN:SEARch:SETup: IDENtifier?
->

: SEARCH:CAN: SEARCH: SETUP : IDENTIFIER:
MODE 0;PATTERN “XXXXXXXXXXX"

:SEARch:CAN:SEARch:SETup:IDENtifier:

HEXa
Function

Syntax

Example

Enter the Identifier search pattern for analysis
results in hexadecimal.
:SEARch:CAN:SEARch:SETup: IDENtifier:
HEXa {<Character string>}
:SEARch:CAN:SEARch:SETup: IDENtifier:
HEXa “7FF”

:SEARch:CAN:SEARch:SETup:IDENtifier:

MODE
Function

Syntax

Example

Enter or query the setting indicating whether
Identifier is active (1) or inactive (0) in analysis
results pattern searches.
:SEARch:CAN:SEARch:SETup:IDENtifier:
MODE {<Boolean>}
:SEARch:CAN:SEARch:SETup: IDENtifier
:MODE?

:SEARch:CAN:SEARch:SETup: IDENtifier:
MODE 1
:SEARch:CAN:SEARch:SETup:IDENtifier:
MODE? ->
:SEARCH:CAN: SEARCH: SETUP : IDENTIFIER:
MODE 1

:SEARch:CAN:SEARch:SETup:IDENtifier:

PATTern

Function

Syntax

Example

Enter the Identifier search pattern for analysis
results in binary.
:SEARch:CAN:SEARch:SETup: IDENtifier:
PATTern {<Character string>}
:SEARch:CAN:SEARch:SETup: IDENtifier:
PATTern?

:SEARch:CAN:SEARch:SETup: IDENtifier:
PATTern “10X10X10X10”
:SEARch:CAN:SEARch:SETup: IDENtifier:
PATTern? ->

:SEARCH:CAN: SEARCH: SETUP: IDENTIFIER:
PATTERN “10X10X10X10”

:SEARch:CAN:SEARch:SETup :MFORmat

Function

Syntax

Example

Enter or query the message format (Standard/
Extended) in the analysis results.
:SEARch:CAN:SEARch:SETup:MFORmat
{STANdard/EXTended}
:SEARch:CAN:SEARch:SETup :MFORmat?
:SEARch:CAN:SEARch:SETup:

MFORmat EXTended

:SEARch:CAN:SEARch:SETup:MFORmat? ->
:SEARCH:CAN: SEARCH: SETUP : MFORMAT
EXTENDED

:SEARch:CAN:SEARch:SETup:PFORmat

Function

Syntax

Example

Enter or query the setting format for analysis
results pattern searches.
:SEARch:CAN:SEARch:SETup: PFORmat
{BINary/HEXa}
:SEARch:CAN: SEARch: SETup: PFORmat?
:SEARch:CAN: SEARch: SETup: PFORmat
HEXa
:SEARch:CAN:SEARch:SETup:PFORmat? ->
: SEARCH : CAN: SEARCH : SETUP : PFORMAT
HEXA
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1.9 Communication Commands

:SEARch:CAN:SEARch: SETup:RTR

Function  Enter or query the setting indicating whether
analysis results pattern searches are performed
by data frame (0) or by remote frame (1).

Syntax :SEARch:CAN: SEARch:SETup:RTR
{<Boolean>}
:SEARch:CAN: SEARch:SETup:RTR?

Example :SEARch:CAN:SEARch:SETup:RTR 1
:SEARch:CAN:SEARch:SETup:RTR? ->
:SEARCH:CAN: SEARCH: SETUP:RTR 1

:SEARch:CAN:SEARch:SETup:TYPE

Function  Enter or query the setting indicating whether to
perform a analysis results pattern search or an
indefinite data search.

Syntax :SEARch:CAN:SEARch:SETup:TYPE
{FRAMe | INDefinite}
:SEARch:CAN:SEARch:SETup:TYPE?

Example :SEARch:CAN:SEARch:SETup:TYPE
INDefinite
:SEARch:CAN:SEARch:SETup:TYPE? ->
:SEARCH: CAN: SEARCH: SETUP : TYPE
INDEFINITE
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1.9 Communication Commands

CAN File Group

The CAN File group lets you execute/cancel saving of data from the CAN Bus signal detailed analysis results list

in the same manner as when using the FILE key on the front panel.

~

D ROl e

EXECute

¢:FILE:SAVE:CAN:ABORt

Function  Canceling Saving of Data from the Detailed
Analysis Results List.

Syntax  :FILE:SAVE:CAN:ABORt

Example :FILE:SAVE:CAN:ABORt

tFILE:SAVE:CAN:EXECute

Function  Saving Data from the Detailed Analysis Results
List (Overlap Command).

Syntax :FILE:SAVE:CAN:EXECute

Example :FILE:SAVE:CAN:EXECute
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1.9 Communication Commands

CAN Trigger Group
The CAN Trigger group lets you perform trigger settings and queries in the same manner as when using the
ENHANCED key on the front panel.
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O CAN —~(_BRATe )T.l <Space> |—of <NRP> | I
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O

: .
DATA CONDition <Space>
=
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1.9 Communication Commands

\.(SOFFlame <Space>

»( SPOInt )T.| <Space> |—.| <NRf> : J

o
A\
»( VDIFf <Space> LH )
o
A\
o
N\
o
N\

:TRIGger:CAN?

Function  Query all trigger function settings.

Syntax :TRIGger:CAN?

Example :TRIGger:CAN? -> :TRIGGER:CAN:BRATE
500.0E+03; SPOINT 62.5;MFORMAT
STANDARD; VDIFF L H;PFORMAT
HEXA; SOFRAME 0; IDENTIFIER:

MODE 1;CONDITION FALSE;ID1:

MODE 1;PATTERN“11111101100";:
TRIGGER:CAN:IDENTIFIER:ID2:

MODE 0;PATTERN “XXXXXXXXXXX";:
TRIGGER:CAN:IDENTIFIER:ID3:

MODE 0;PATTERN “XXXXXXXXXXX";:
TRIGGER:CAN:IDENTIFIER:ID4:

MODE 0;PATTERN “XXXXXXXXXXX";:
TRIGGER:CAN:RTR 0;DATA:MODE 1;DLC 6;
PATTERN1 “10X10X10";

PATTERN2 “XXXXXXXX";

PATTERN3 “XXXXXXXX";

PATTERN4 “XXXXXXXX";

PATTERN5 “XXXXXXXX";

PATTERN6 “11111111";

PATTERN7 “XXXXXXXX";

PATTERNS “XXXXXXXX";

CONDITION FALSE; :TRIGGER:CAN:EFRAME
1

:TRIGger:CAN:BRATe

Function  Enter or query bit rate in the trigger conditions.

Syntax :TRIGger :CAN:BRATe {<NRf>}

TRIGger :CAN:BRATe? ->
<NRf>=33300,50000,83300,95200,100000,125000,
250000,500000,1000000

Example :TRIGger:CAN:BRATe 500000
TRIGger:CAN:BRATe? ->
:TRIGGER:CAN:BRATE 500.0E+03

:TRIGger :CAN:DATA?
Function  Query all Data Field setting values in trigger
conditions.
Syntax :TRIGger:CAN:DATA?
Example :TRIGger:CAN:DATA? ->
: TRIGGER:CAN:DATA:MODE 1;DLC 8;
PATTERN1 “XXXXXXXX";
PATTERN2 “XXXX0000";
PATTERN3 “XXXXXXXX";
PATTERN4 “XXXXXXXX";
PATTERN5 “XXXXXXXX";
PATTERN6 “XXXXXXXX";
PATTERN7 “XXXXXXXX";
PATTERNS “11111111";
CONDITION TRUE

:TRIGger :CAN:DATA:CONDition
Function  Enter or query the Data Field condition (True/
False/Greater/Less) in trigger conditions.
Syntax :TRIGger :CAN:DATA:CONDition
{TRUE | FALSe | GREater |LESS}
:TRIGger :CAN:DATA:CONDition?
Example :TRIGger:CAN:DATA:CONDition FALSe
:TRIGger:CAN:DATA:CONDition? ->
: TRIGGER : CAN:DATA : CONDITION FALSE

:TRIGger :CAN:DATA:DLC

Function  Enter or query settings for the Data Field’s
number of data bytes (DLC) in trigger conditions.

Syntax :TRIGger :CAN:DATA:DLC {<NRf>}
:TRIGger :CAN:DATA:DLC?
<NRf>=1-8

Example :TRIGger:CAN:DATA:DLC 6
:TRIGger :CAN:DATA:DLC? ->
:TRIGGER:CAN:DATA:DLC 6

:TRIGger :CAN:DATA: HEXa<x>
Function  Enter hexadecimal settings for each byte of the
Data Field pattern in trigger conditions.

Syntax :TRIGger :CAN:DATA:HEXa<x>
{<Character string>}
<x>=1-8

Example :TRIGger:CAN:DATA:HEXal “A3”
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:TRIGger :CAN:DATA :MODE

Function  Enter or query settings indicating whether trigger
activates on the Data Field in the trigger
conditions.

Syntax :TRIGger :CAN:DATA:MODE {<Boolean>}
:TRIGger :CAN:DATA:MODE?

Example :TRIGger:CAN:DATA:MODE 1
:TRIGger :CAN:DATA:MODE? ->
:TRIGGER:CAN:DATA:MODE 1

:TRIGger :CAN:DATA: PATTern<x>
Function  Enter hexadecimal settings for each byte of the
Data Field pattern in trigger conditions.
Syntax :TRIGger :CAN:DATA:PATTern<x>
{<Character string>}
:TRIGger :CAN:DATA:PATTern<x>?
<x>=1-8
Example :TRIGger:CAN:DATA:PATTernl
“10X10X10"
:TRIGger :CAN:DATA:PATTernl? ->
: TRIGGER:CAN:DATA: PATTERN1
“10X10X10"

:TRIGger:CAN: EFRame

Function  Enter or query settings indicating whether trigger
activates on the Data Field in the trigger
conditions.

Syntax :TRIGger:CAN:EFRame {<Boolean>}
:TRIGger :CAN:EFRame?

Example :TRIGger:CAN:EFRame 1
:TRIGger:CAN:EFRame? ->
:TRIGGER:CAN:EFRAME 1

:TRIGger:CAN:IDENtifier?

Function  Query all Identifier setting values in trigger
conditions.

Syntax :TRIGger:CAN:IDENtifier?

Example :TRIGger:CAN:IDENtifier? ->
: TRIGGER:CAN: IDENTIFIER:MODE
1;CONDITION FALSE;ID1:MODE 1;
MODE 1;PATTERN “11111101100";:
TRIGGER:CAN: IDENTIFIER:ID2:
MODE 0;PATTERN “XXXXXXXXXXX";:
TRIGGER:CAN: IDENTIFIER:ID3:
MODE 0;PATTERN “XXXXXXXXXXX";:
TRIGGER:CAN: IDENTIFIER:ID4:
MODE 0;PATTERN “XXXXXXXXXXX"

:TRIGger:CAN:IDENtifier:CONDition

Function  Enter or query the Identifier Field condition (True/
False) in trigger conditions.

Syntax :TRIGger:CAN: IDENtifier:CONDition
{TRUE | FALSe}
:TRIGger:CAN:IDENtifier:CONDition?

Example :TRIGger:CAN:IDENtifier:CONDition
FALSe
:TRIGger:CAN:IDENtifier:CONDition?
-> :TRIGGER:CAN:IDENTIFIER:CONDITION
FALSE

:TRIGger:CAN:IDENtifier:ID<x>?

Function  Query all Identifier ID<x> settings in trigger
conditions.

Syntax :TRIGger :CAN: IDENtifier:ID<x>?
<x>=1-4

Example :TRIGger:CAN:IDENtifier:ID1? ->
: TRIGGER:CAN: IDENTIFIER:ID1:MODE
1;PATTERN “11111101100”

:TRIGger:CAN:IDENtifier:ID<x>:HEXa
Function  Enter hexadecimal settings for the pattern of the
Identifier ID<x> in trigger conditions.

Syntax :TRIGger:CAN:IDENtifier:ID<x>:
HEXa {<Character string>}
<x>=1-4

Example :TRIGger:CAN:IDENtifier:ID1:HEXa
“IFF"

:TRIGger:CAN:IDENtifier:ID<x>:MODE

Function  Enter or query the setting indicating whether
trigger activates (1) or does not activate (0) on the
Identifier ID<x> in CAN trigger conditions.

Syntax :TRIGger :CAN: IDENtifier:ID<x>:MODE
{<Boolean>}
:TRIGger :CAN: IDENtifier:ID<x>:MODE?
<x>=1-4

Example :TRIGger:CAN:IDENtifier:ID1:MODE 1
:TRIGger :CAN: IDENtifier:ID1:MODE? ->
: TRIGGER:CAN: IDENTIFIER: ID1:MODE 1

:TRIGger:CAN:IDENtifier:ID<x>:PATTern

Function  Enter or query settings in binary for the pattern of
the Identifier ID<x> in trigger conditions

Syntax
:TRIGger:CAN: IDENtifier:ID<x>:PATTern
{<Character string>}
:TRIGger:CAN:IDENtifier:ID<x>:
PATTern?
<x>=1-4

Example :TRIGger:CAN:IDENtifier:ID1:PATTern
“10X10X10X10"
:TRIGger:CAN:IDENtifier:ID1:PATTern?
-> :TRIGGER:CAN:IDENTIFIER:ID1:
PATTERN “10X10X10X10”
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1.9 Communication Commands

:TRIGger:CAN:IDENtifier:MODE

Function

Syntax

Example

Enter or query settings indicating whether trigger
activates (1) or does not activate (0) on the
Identifier in the trigger conditions.
:TRIGger:CAN:IDENtifier :MODE
{<Boolean>}
:TRIGger:CAN:IDENtifier :MODE?
:TRIGger:CAN:IDENtifier:MODE 1
:TRIGger:CAN:IDENtifier:MODE? ->
:TRIGGER:CAN: IDENTIFIER:MODE 1

:TRIGger :CAN:MFORmat

Function

Syntax

Example

Enter or query the message format (Standard/
Extended) in the trigger conditions.
:TRIGger :CAN:MFORmat {STANdard/
EXTended}

: TRIGger : CAN:MFORmat?

:TRIGger :CAN:MFORmat EXTended
:TRIGger :CAN:MFORmat? ->

: TRIGGER : CAN:MFORMAT EXTENDED

:TRIGger :CAN:PFORmat

Function  Enter or query the setting format for the trigger
pattern in the trigger conditions.

Syntax :TRIGger:CAN:PFORmat {BINary/HEXa}
:TRIGger :CAN:PFORmat?

Example :TRIGger:CAN:PFORmat HEXa
:TRIGger :CAN:PFORmat? ->
:TRIGGER:CAN:PFORMAT HEXA

:TRIGger :CAN:RTR

Function  Enter or query settings indicating whether the
trigger activates on a data frame (0) or remote
frame (1) in the trigger conditions.

Syntax :TRIGger:CAN:RTR {<Boolean>}
:TRIGger :CAN:RTR?

Example :TRIGger:CAN:RTR 1

:TRIGger :CAN:RTR? ->
:TRIGGER:CAN:RTR 1

:TRIGger :CAN: SOFRame

Function

Syntax

Example

Enter or query settings indicating whether trigger
activates (1) or does not activate (0) on Start of
Frame in the trigger conditions
:TRIGger:CAN:SOFRame {<Boolean>}
:TRIGger :CAN:SOFRame?

:TRIGger :CAN:SOFRame 1

:TRIGger :CAN:SOFRame? ->
:TRIGGER:CAN: SOFRAME 1

:TRIGger:CAN:SPOint

Function  Enter or query the Sample Point in the trigger
conditions.

Syntax :TRIGger:CAN:SPOint {<NRf>}
:TRIGger :CAN:SPOint?
<NRf>=18.8-90.6

Example :TRIGger:CAN:SPOint 78.1
:TRIGger :CAN:SPOint? ->
:TRIGGER:CAN:SPOINT 78.1

:TRIGger:CAN:VDIFf

Function  Enter or query Vdiff in the trigger conditions.

Syntax :TRIGger:CAN:VDIFf {L_H|H_L}
:TRIGger:CAN:VDIFf?

Example :TRIGger:CAN:VDIFf L_H
:TRIGger :CAN:VDIFf? ->
:TRIGGER:CAN:VDIFF L_H
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Chapter 2

SPI Bus Signal Analysis Function

2.1

Overview of the SPI Bus Signal Analysis
Function

About the SPI Bus Signal Analysis Function

By using this function, you will be able to analyze data while displaying the SPI bus
signal waveform. The main functions are as follows:

Analysis Function <Page 2-7>

You can analyze the data and other information that are displayed when the acquisition
of historical data, acquisition data, or waveform is stopped.

The analysis results are listed on the right side of the screen. In addition, the analysis
results can be displayed using hexadecimal or binary notation. The analysis results and
waveforms can be displayed simultaneously.

Search Function <Page 2-7>

From the acquired data (the currently displayed data), you can search in the forward or

reverse direction for data that matches a specified data pattern and display the matched
data expanded on the ZOOM display. You can specify the data pattern using binary or

hexadecimal values and set the data length to a value between 1 and 8 bytes. You can
also search indefinite data.

Clock signal(Clock) }1 2| |3 (4 |50 6] |7[ I8

Data output signal 0 0 0 of1]o 0 o0
Data input signal 110 0 0 |T| 00
Chip select signal (CS) \ /
N J
'
Analysis result Byte number: 0
Data output signal: 08(HEX)
Data input signal: C4(HEX)
Chip select signal: L
Bit order: MSB First
Note

» Onthe DL1640/DL1640L, the clock signal is input to CH1; the data input signal (Data1 and
Data2) to CH2 and CH3; and the chip select signal (CS) to CH4.

« Data is transmitted in units of bytes (8 bits) by synchronizing to the clock signal.
Consequently, the SPI signal is analyzed or searched at the byte level.

» The SPI bus signal analysis function does not have a dedicated trigger.

IM 701610-51E
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2.1 Overview of the SPI Bus Signal Analysis Function

Flow of Operation

The figure below provides an overview of the flow of operations when using the SPI Bus
signal analysis function. For details about specific items, refer to the corresponding
chapter or section in the DL1620/DL1640/DL1640L user's manual (IM701610-01E) as

indicated by the arrows (p).

Before Using the Functions

¢ Installing the Instrument

e Connecting the Power Supply and
Turning ON/OFF the Power Switch

N

p Section 3.2
b Section 3.2"

* Setting the Trigger Mode
e Setting the Record Length

* Connecting the Probe P Page 2-3”
Displaying the Signals to Be Analyzed
e Setting Trigger Conditions b Page 2-4°2

» Section 6.1"1
» Section 7.1""

J

!

7

\.

Starting Acquisition of the Signals to Be Analyzed P Page 252

|

,

\.

Stopping Acquisition of the Signals to Be Analyzed P Page 2-52

|

[Performing the Analysis

» Page 2-72

N

J

|

Performing Searches

List

Saving Data from the
» Page 2-10'2 Detailed Analysis Results

» Page 2-162

J

*1. Indicates reference sections from the DL1620/DL1640/DL1640L user’s manual

(IM701610-01E).
*2. Indicates reference pages from this manual.

2-2

IM 701610-51E



2.2 Connecting the Probe

Input Terminals
Connect the probe to one of the input terminals located at the lower section of the front
panel. The inputimpedance is 1 MQ+1.0% and approximately 28 pF.

C 1MQ 28pF <300V= CAT1

A

To prevent fire or electric shock, do not use this instrument for category
I, I, or IV measurements.

A CAUTION

The maximum input voltage for 1 MQ input is 300 VDC or 300 Vrms
when the frequency is 1 kHz or less. Applying a voltage exceeding this
maximum can damage the input section. If the frequency is above 1
kHz, the input section may be damaged even when the voltage is below
this value.
. ___________________________________________________________________________________________________|

Precautions to Be Taken When Connecting a Probe
«  When performing SPI Bus Signal Analysis, connect the signals to the input terminals

as follows:
CH1: Clock signal
CH2: Data input/output signal (Data1)’
CH3: Data input/output signal (Data2)’
CH4: Chip select signal (CS)

* CH2 and CH3 can be connected to either the data input signal or the data output signal. The
DL1640/DL1640L handles the data of the signal connected to CH2 and CH3 as Datal and
Data2, respectively.

* When connecting a probe to the instrument for the first time, perform phase correction
of the probe as described in section 3.5, “Compensating the Probe (Phase
Correction)” in the DL1620/DL1640/DL1640L User’'s Manual IM 701610-01E. Failure
to do so may result in unstable gain across different frequencies, thereby preventing
correct measurement. Calibration must be performed for each channel.

Note that if the object being measured is directly connected to the instrument without
using a probe, correct measurements may not be possible due to loading effects.
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2.3 Displaying the Signals to Be Analyzed

The SPI Bus Signal Analysis function does not have a dedicated trigger. Therefore, the
following section will describe the method of activating the trigger on the falling edge of
the CS signal (CH4). For details, see section 6.5, “Setting the Edge Trigger (SIMPLE)”
in the User’'s Manual IM 701610-01E. If you are activating the trigger using other
conditions, see chapter 6, “Triggering” in the DL1620/DL1640/DL1640L User’'s Manual
IM 701610-01E.

Procedure

Setting the Trigger Conditions
1. Press SIMPLE.

Setting the Trigger Source
2.  Press the Source soft key to display the trigger source selection menu.

STHPLE,

Source @ Level Slope Coupling [HF Reject Hysteresis |=Hold Off
(s)|
CHL eoV[F] © ft Ac on | = 0.08

3.  Press the CH4 soft key.

STHPLE,
" CH1 CHZ CH3 CH4 Ext Line Hold Off

(s)|

Setting the Trigger Level
4.  Press the Level soft key.

STHPLE,

Source @ Level Slope Coupling [HF Reject Hysteresis |=Hold Off
(s)|
CHa eoV[F] © ft Ac on | = 0.08

5. Turn the jog shuttle to set the trigger level.
You can move between the digits using the arrow keys.
Pressing RESET resets the trigger level to the current offset voltage.

Setting the Trigger Slope
6.  Press the Slope soft key to select 1.

Setting the Trigger Coupling
7.  Press the Coupling soft key to select DC.

Setting the HF Rejection
8.  Press the HF Reject soft key to select ON or OFF.

Setting the Hysteresis
9.  Press the Hysteresis soft key to select 2/ or -A£.

Setting the Hold Off Time
10. Press the Hold Off soft key.
11.  Turn the jog shuttle to set the hold off time.
You can move between the digits using the arrow keys. Pressing RESET resets
the value to 0.08 us.

Source © Level Slope Coupling [HF Reject usteresis|@Hold Off
(u8)
CH4 1eovlF [ ft ac |orr | = .08
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2.3 Displaying the Signals to Be Analyzed

Setting the Trigger Mode
12. Set the trigger mode according to the procedures in section 6.1, “Setting the
Trigger Mode” in the DL1620/DL1640/DL1640L user's manual (IM701610-01E).

Setting the Lecord Length
13. Set the record length according to the procedures in section 7.1, “Setting the
Record Length” in the DL1620/DL1640/DL1640L user’'s manual (IM701610-
01E).

Starting/Stopping Acquisition of the Signals to Be Analyzed
14. Press START/STOP to start acquisition of the Signals to Be Analyzed. The
trigger is activated according to the specified trigger conditions.
To continue on by performing analysis, press START/STOP to stop acquisition
of the Signals to Be Analyzed.

Explanation

Setting the Trigger Conditions
Selecting the Trigger Source
To activate the trigger on the falling edge of the CS signal (CH4), set the trigger source
to CH4.

Setting the Trigger Level
Selectable range: 8 divisions within the screen
Resolution: 0.01 divisions (For example, the resolution for 2 mV/div is 0.02 mV.)

Setting the Trigger Slope

Select how the trigger source is to cross the specified level for activating the trigger from

the following three choices. To activate the trigger on the edge falling of the CS signal

(CH4), set the trigger slope to L.

£ Trigger when the signal changes from below the trigger level to above the trigger
level (rising)

L: Trigger when the signal changes from above the trigger level to below the trigger
level (falling)

£L: Trigger on either the rising or falling edge.

Setting the Trigger Coupling

Select the trigger coupling from the following. To activate the trigger on the edge falling

of the CS signal (CH4), set the trigger coupling to DC.

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

DC: Uses the trigger source signal as-is.

Setting the HF Rejection

Specify “ON” if you wish to use a signal that is obtained by removing the high frequency
components (frequency components greater than 15 kHz) from the trigger source signal
as the trigger source.

Setting the Hysteresis

Sets a width to the trigger level so that triggers are not activated by small changes in the
trigger signal.

A/ Approximately 0.3 divisions” of hysteresis around the trigger level.

7 : Approximately 1 divisions” of hysteresis around the trigger level.

* The value above is an approximate value. It is not strictly warranted.
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2.3 Displaying the Signals to Be Analyzed

Setting the Hold Off Time

Selectable range: 0.08 us to 10 s (the initial value is 0.08 us)

Resolution: 20 ns

For details, see section 6.4, “Setting the Hold Off Time” in the DL1620/DL1640/DL1640L
User's Manual IM 701610-01E.

Setting the Trigger Mode

You can set waveform display update conditions as the trigger mode. There are five
trigger modes: Auto mode, Auto Level mode, Normal mode, Single mode, and Single (N)
mode.

For details on the trigger modes, see section 6.1, “Setting the Trigger Mode” in the
DL1620/DL1640/DL1640L user’s manual (IM701610-01E).

Setting the Record Length

You can set the record length (data length) for acquiring data to the acquisition memory.
DL1640 : 1k, 10k, 100k, 1 M, 4 M*, 8 M [word]
DL1640L : 1k, 10k, 100k, 1 M, 10 M, 16 M*, 32 M [word]

*

The record length that can be set in high resolution mode. For details on high resolution mode,
see section 7.4, “Using the High-resolution Mode” in the DL1620/DL1640/DL1640L user’s
manual (IM701610-01E).

For details on the record length, see section 7.1, “Setting the Record Length” in the
DL1620/DL1640/DL1640L user’'s manual (IM701610-01E).

Starting/Stopping Acquisition of the Signals to Be Analyzed

When starting acquisition of the signals to be analyzed, triggers are activated at the
specified trigger conditions.

To continue on by performing analysis, press START/STOP to stop acquisition of the
signals to be analyzed.
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2.4 Analyzing/Searching Data

Procedure

You can analyze the data of the signals to be analyzed acquired using the trigger
function, and display the time from a Reference Point, data, and CS signal state in a list.
After analysis, you can search for data matching data of a specific pattern (pattern
search), or search for indefinite data.

Press SHIFT to set the keys in the shifted condition.

Press ZOOM.

Press the Type soft key. The analysis type selection menu appears.

SEARCH,

Tope [« = [~ @ 21 Fag o List
ﬂ]’lﬂluZE ﬂ]’lﬂlUZE Detail pata Searc x 2.5
cAN Bus | Setup Exec ) 21 Pos
0.000di

Press the SPI Bus soft key.

( CAN Bus 12C Bus SPI Bus I Edge
—]

Serial
Pattern

Width

Next
1.2

0.000di

Setting the Analysis Conditions
Press the Analyze Setup soft key. The Analyze Setup dialog box appears.

5.

SEARCH,

Tope [« = = (@ Z1 fag | List
malyze malyze Detail |ppata Searc x 2.5
SP1 Bus | Setup Exec oy 21 Pos
0.000d i

Analyze Setup.

Clock
Level
Hysteresis
wuarity  [F[_¥1

Thr Upper Thr Lower
6.0 U

Data
Data1 (Cii2)
Dataz (cH3)

cs

o @ o Level

Enable State [—]

Reference Point
Trigger Position

@ mama
Bit Order [NSB First] _LSB First

SEARCH,

fta Searcl

Setting Clock (CH1)
e Setting the Level

6.
7.
8.
9.

Turn the jog shuttle to select Clock Level.

4
) 21 Pos

[ 21 Hag |&) List
X

0.0064d !

Press SELECT to display the entry box.

Turn the jog shuttle to set the level.

Press SELECT or ESC to close the entry box. The value will be confirmed.

Setting the Hysteresis
10. Turn the jog shuttle to select Hysteresis.
Set the hysteresis in a similar fashion as described in steps 7 through 9.

11.

Setting the Polarity
Turn the jog shuttle to move the cursor to Polarity.

12.
13.

Press SELECT to select

ort.

IM 701610-51E
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2.4 Analyzing/Searching Data

Setting Data1 (CH2)
14. Turn the jog shuttle to select Data1(CH2).
15. Press SELECT. The button to the left of Data1 (CH2) is highlighted.

¢ Setting the Threshold Level
16. Turn the jog shuttle to select Thr Upper of Datal (CH2).
17. Press SELECT to display the entry box.
18. Turn the jog shuttle to set the value.
19. Press SELECT or ESC to close the entry box. The value will be confirmed.
20. Set Thr Lower of Data1 (CH2) in a similar fashion as described in steps 16
through 19.

Setting Data2 (CH3)
21. Set Thr Upper and Thr Lower of Data2 (CHS3) in a similar fashion as described in
steps 14 through 20.

Note

In the factory default condition, the buttons to the left of Datal (CH2) and Data2 (CH3) are
highlighted.

Setting CS (CH4)
22. To set CH4 to the CS signal, turn the jog shuttle to select CS CH4.
23. Press SELECT. The button to the left of CH4 is highlighted.

e Setting the Level
24. Turn the jog shuttle to select CS Level.
25. Set the level in a similar fashion as described in steps 7 through 9.

e Setting the CS Signal State
26. Turn the jog shuttle to select Enable State.
27. If you had set CH4 to the CS signal in steps 22 and 23, press SELECT to select
L, H, or X.
If you did not set CH4 to the CS signal, “-” is displayed in the Enable State box.

Setting the Reference Point
* When Setting the Trigger Position to the Analysis Reference Point
28. Turn the jog shuttle to select Trigger Position.
29. Press SELECT. The button to the left of Trigger Position is highlighted and the
analysis reference point is set to the trigger position. Proceed to step 32.

e When Manually Setting the Analysis Reference Point
28. Turn the jog shuttle to select Manual.
29. Press SELECT. The button to the left of Manual is highlighted.
30. Turn the jog shuttle to select the box to the right Manual.
31. Set the value in a similar fashion as described in steps 7 through 9. Proceed to
step 32.

Note

If you set the display to translucent mode when manually setting the analysis reference point,
you can set the analysis reference point while viewing the waveform display. For details on
the translucent mode display, see section 8.7, “Turning Translucent Mode ON/OFF” in the
DL1620/DL1640/DL1640L User's Manual IM 701610-01E.
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2.4 Analyzing/Searching Data

Setting the Bit Order
32. Turn the jog shuttle to select Bit Order.
33. Press SELECT to select MSB First or LSB First.
34. Press ESC to close the dialog box.

Executing the Analysis
Executing the Analysis
35. Press the Analyze Exec soft key. The waveform is analyzed, and the result is
displayed on the right side of the screen.

SEARCH,
Tope |« 7S = @ Z1 fag Jo List
Analyze Analyze Detail [pata Searcl x 2.5
SP1 Bus Setup Exec 7 21 Pos

—0.292di1

If you select the analysis number by pressing the List soft key and turning the
jog shuttle, the data corresponding to the selected analysis number is displayed
expanded on the ZOOM display.

2001/11/08 10:59 13z E———————————yosx Normal
1@ q

Stopped SMS/S  18msAliv

— Display this data point
on the ZOOM display

-
=
=
8
=)
=
il Rl Rl N ]

. >-Ana|ys|sresu|t
T Ene oo 11 00 00
Mulatahiulatelainl et ARARARE AARARARASTTY 12 e 03
S BV U s s R I L O O
13 00 oC
i 14 1C 00
o 15 90 03
N Do 16 06 oD
Tt 17 38 FF
pran! [ SRRt LA AK AL 18 06 03
19 ee 20 p
SEARCH__|
Tpe  |a [ o @ Z1 Hag [@ List
fMalyze Analyze Detail |pata Search x 1660
SPI Bus | Setup Exec @) 21 Pos
0.00128d i

Note

If the analysis result contains indefinite data, “*” is displayed in the Datal and Data2 boxes.

Detailed Analysis Results List Display
36. Press the Detail soft key. The detailed display of analysis results appears.

2001/11/08 10:59 59—y« NoOrmal
stopped 10 T 5MS/S 10N
Detail T - No. D112 cS
o FFe3 I
No.  Time(ns) Datal Dataz Cs | 1T FFO9 L
[] 9.013 FF 03 L|: z COFF L
1 9.037 TP 83 L 3 FFe3 L
z 9.056 co FF L 4 FF25 L
3 9.096 FF 03 L 5 EOFF L
4 0.120 FF 25 L 6 FFe3 L
5 0.140 E0 FF L 7 FFal L
6 0.180 FF 03 L 8 00 FF L
H 0.204 FF 20 L 9 0663 L
8 0.224 00 FF L 10 00 6E L
9 0.264 00 03 L 11 06 60 L
10 0.268 00 O L 12 ©0 03 L
11 ©.307 00 00 L 13 0 6C L
1z 0.348 00 03 L - 14 1€ 00 L
13 0.372 00 o L F 15 00 63 L
14 9.391 1c 00 L 16 00 6D L
15 9.431 00 03 L | - : 17 3B FF L
16 0,455 00 e L — 18 ©0 03 L
17 0.475 38 FF L 19 0 2D L
18 0.518 00 03 L |
19 0.542 00 2D L |- [Detail_]
SEARCH.
Hex | Bin

37. Press the Hex or Bin soft key to select the data format. Datal and Data2 are
displayed in the selected data format.
Press ESC to close the detailed display.

Note
» If you select the analysis number by turning the jog shuttle, the byte corresponding to the
selected analysis number is displayed expanded on the ZOOM display.
» The analysis number of the detailed display corresponds to the analysis number of the
analysis result display on the right side of the screen.

IM 701610-51E 2-9
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2.4 Analyzing/Searching Data

Setting the Search Conditions

38. Press the Data Search soft key.

SEARCH__]
Tope & S [« @ 21 flag |@ List
ﬂl'lﬂll;lZE ﬂl’lﬂluZE Detail pata Searcl X 2.5
SPI Bus | Setup Exec ) 21 Pos
9.008d i

39. Press the Search Setup soft key. The Search Setup dialog box appears.

pata Searc
SEARCH__]

s = @ Z1 fag [&) List
Search Prev Next Detail X 2.5
setup o) 21 pos
0.008d i!

40. Turn the jog shuttle to move the cursor to Type.

Search Setup,

Type [_Frame Pattern] _Indefinite State]
Pattern Format [Hex| _Bin]

Source [patat] _Tataz]
Data Byte byte
Data Pattern
#1 #Z #3 e
DXIX] [XTX] [XTX] [XTX]
o #B 7 0
[EARINRAEA|

pata Searc
SEARCH,

o @) 21 Mag |o List
Next Detail X 2.5
@) Z1 Pos
9.008d i

[
Search Preu
Setup

41. Press SELECT to select Frame Pattern or Indefinite State.

When Frame Pattern (Pattern Search) Is Selected
¢ Setting the Pattern Format

42. Turn the jog shuttle to move the cursor to Pattern Format.

43. Press SELECT to select Hex or Bin.

e Setting the Source
44. Turn the jog shuttle to move the cursor to Source.
45. Press SELECT to select Datal or Data2.

e Setting the Data Byte
46. Turn the jog shuttle to move the cursor to Data Byte.
47. Press SELECT to display the entry box.

48. Turn the jog shuttle to set a value between 1 and 8. Pressing RESET resets the

number to “8.”

e Setting the Data Pattern

49. Turn the jog shuttle to move the cursor to the bit for setting the Data Pattern.

50. Press SELECT to display the entry box.

51. Turn the jog shuttle to set the value. Bits set to “X” will not be used as a search
condition. Press SELECT or ESC to close the entry box. The value will be

confirmed.
Press ESC to close the dialog box. Proceed to step 52.

When Indefinite State (Indefinite Data Search) Is Selected
You do not have to set any items.
Press ESC to close the dialog box. Proceed to step 52.
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2.4 Analyzing/Searching Data

Executing the Search

Explanation

52.

Press the Prev soft key to search data existing before the current position.
Press the Next soft key to search data existing after the current position. When
a match is found in a pattern search, the corresponding byte in the analysis
result display on the right side of the screen is highlighted, and the ZOOM
display moves accordingly. In an indefinite data search, the byte in which
indefinite data is present in Data1 or Data2 is highlighted.

Setting the Analysis Conditions

Setting Clock (CH1)

¢ Setting the Level
Set the level used to determine the rising or falling edge of the clock signal.
Selectable range: 8 divisions within the screen
Resolution: 0.01 divisions (For example, the resolution for 2 mV/div is 0.02

mV.)

¢ Setting the Hysteresis
Selectable range: 0.3 divisions to 4.0 divisions

e Setting the Polarity

£:Reads the data input/output signal when the signal changes from below the
specified level to above the specified level.

1:Reads the data input/output signal when the signal changes from above the
specified level to below the specified level.

Setting Data1 (CH2) and Data2 (CH3)
¢ Setting the Threshold Level
Set the level used to determine the data channel signal level (0, 1, or indefinite).
Thr Upper:  Signal exceeding this level is determined to be 1.
Thr Lower:  Signal below this level is determined to be 0.
If Thr Lower < data signal level = Thr Upper, the signal level is determined to be
“indefinite data.”
If indefinite data is found, “*” is displayed in the Data1 or Data2 display box at the byte
where the indefinite data exists on the display screen of analysis results.

Setting the Chip Select Signal (CS)

To set the CS signal, specify CH4.

¢ Setting the Level
Set the level used to determine whether the CH4 signal is high or low as follows:
Selectable range: 8 divisions within the screen
Resolution: 0.01 divisions (For example, the resolution for 2 mV/div is 0.02

mV.)

¢ Selecting the CS Signal State (Enable State)
Select the state from the following:

H:

L:

X:

Analyzes the data input/output signal when the CS signal is high.

Analyzes the data input/output signal when the CS signal is low.

All data input/output signals are analyzed. The byte boundary of the analyzed
signal is the point where the CS signal changes from high to low or low to high.
This can be used when the CS signal is not selected. All data input/output signals
are analyzed. The data input/output signal that is delimited byte-wise is analyzed
from the Reference Point.

IM 701610-51E
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2.4 Analyzing/Searching Data

Setting the Reference Point

Select the reference point used to start the analysis from the following:
Trigger Position: Set the reference point to the trigger position.

Manual: Set the reference point in the range of -5 to +5 divisions.

Reference point

i

Clock _i [1 [2[ [3] |4l 5] [6] [7] [8 1 [2] [3] [4] [s] [6] [7] [8]
|

Datal 1 |0 0 0 0[1]0 0 0] 1 1]0o[1 1]0 0 0
|

Data2 I 1 1 1|0 o[1]0 o0 0 0/1 1 1 1]0]1
|

cs T\

Bit order: MSB First

¢ When Clock (CH1) = f and CS (CH4) =L

Analysis number (No.): 0
Data1 hexadecimal display (Dt1): 08
Data2 hexadecimal display (Dt2): E4

Enable state of the CS signal (CS): L

« When Clock (CH1) = 5 and CS (CH4) = H

Analysis number (No.): 0
Data1 hexadecimal display (Dt1): D8
Data2 hexadecimal display (Dt2): 3D

Enable state of the CS signal (CS): H

¢ When Clock (CH1) = £ and CS (CH4) = X

Analysis number (No.): 0 1
Data1 hexadecimal display (Dt1): 08 D8
Data2 hexadecimal display (Dt2): E4 3D

Enable state of the CS signal (CS): L H

Setting the Bit Order

Select MSB or LSB according to the data flowing through the bus.

MSB First: Select this when the data input/output signal is flowing through the bus MSB
first.

LSB First:  Select this when the data input/output signal is flowing through the bus LSB
first.

Data P .
111010000011 000O0T1

When set to MSB First: E831
When set to LSB First: 71C8

Items to Be Analyzed

The following data can be analyzed:

+ Historical data.

« Data that is displayed when the waveform acquisition is stopped.

» Loaded acquisition data (ACQ data).
Analysis is performed only on the waveform selected by “Select Record” for historical
data.
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2.4 Analyzing/Searching Data

Analysis Range
Analysis is performed on the acquisition data within the display screen. Up to 40000
bytes of the analysis results can be displayed. The displayed result varies depending on
the number of bytes analyzed as follows:
» When the total analysis result is less than or equal to 40000 bytes
All points are displayed regardless of the position of the Reference Point.
»  When the total analysis result is greater than 40000 bytes
The displayed result varies depending on the number of analysis results on the Pre’
and Post’ sides as follows:
+ When the Pre side = 30000 and the Post side = 30000 — Pre side = 20000 and
Post side = 20000
» When the Pre side = 10000 and the Post side = 50000 — Pre side = 10000 and
Post side = 30000
+ When the Pre side = 50000 and the Post side = 10000 — Pre side = 30000 and
Post side = 10000

Pre:  Start from the reference point and display back (to the left)
Post:  Start from the reference point and display forward (to the right)

Notes When Performing Analysis
» Analysis and search cannot be performed while the waveform acquisition is started.
* Analysis and search cannot be performed on accumulated waveforms.

Executing the Analysis

Executing the Analysis (Analyze Exec)
When analysis is performed, the results are listed on the right side of the screen.

Analysis Results List Display

The following four items are displayed.

« No.": Up to 40000 points can be displayed.

+ Dt1 and Dt2: The data of Data1 and Data2 is displayed using hexadecimal notation.
However, if a byte of data is less than 8 bits, the data is not displayed.
If indefinite data exists, “*” is displayed. Indefinite data is considered
the same value as the previous bit for the analysis. If the first data is
indefinite, it is considered 0.

+ CS: Displays the CS signal state. Displays blank when the CS signal is not
set. Displays “H” or “L” when the CS signal is set.

Depending on whether the CS signal is set, the 0™ byte varies as follows:

e When the CS Signal Is not Set
The first detected byte after the reference point

No.-1 No.0 No.1
Data XXX X X XX X OX XX XX
Clock 7| [8:[1] 2] [3] [4] [5] [6 g [1] |2

Reference point

IM 701610-51E
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2.4 Analyzing/Searching Data

e When the CS Signal Is Set
Byte containing the reference point (However, if the reference point is located
between two bytes, the first detected byte after the reference point)

No.1

Reference point

No.-1 No.0

Data XX X OX XX OXOX XXX XXX XXX

Clock 112 3| [4 5 [6 [7 [8:[1] 2] [3 5| 6] [7] [8
cs | E B

Reference point

Note
+ If you execute the analysis and select (highlight) an arbitrary byte in the list of analysis
results, the Zoom Position moves to the head of that byte. In addition, if you move the Zoom
Position, the highlighting moves to the corresponding byte in the list of analysis results.
» If the CS signal is set and the CS signal waveform on the Main screen does not contain
points of change from Hto L or L to H, the data input/output signal is not analyzed.

Detailed Analysis Results List Display
The figure below shows the detailed display of the analysis results.
— Time from the reference point

— Binary (or hexadecimal display) of Data1
,—Binary (or hexadecimal display) of Data2
|

Detail

: .
No.  Time(ns) Datal nataz cs-H— CS S|gna| state
0.613 11111111 60000011

0.637 11111111 00001061

0.056 11000000 11111111

0.096 11111111 606000011
120 11111111 eeie0101
0.146 11100000 11111111
0186 11111111 60606611
0.204 11111111 60101101

"*" is displayed to the left of Datal or Data2 at the byte
where the indefinite data exists

CNTUNRWNR S
®
-
N
®
Rl l RN Y]

In the detailed display screen, the data corresponding to the specified number is
highlighted.

In the waveform display screen, the data corresponding to the specified number is
displayed in the ZOOM display.
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2.4 Analyzing/Searching Data

Setting the Search Conditions

There are two types of search, the field/frame pattern search and the indefinite data
search. The former involves specifying a field or frame pattern and searching for that
waveform, and the latter involves searching for indefinite data.

Pattern searches and indefinite data searches cannot be executed at the same time.

Pattern Search (Frame Pattern)

You can specify a data pattern of Datal or Data2 in units of bytes and search the
waveform. When a waveform that matches the specified pattern is found, the Zoom
Position moves to that point and displays the searched waveform in the Zoom window.
Set the pattern to be searched in binary or hexadecimal notation. Bits set to “X” are not
searched.

The items to be specified are as follows:

Pattern Format: Specify the pattern display format. Select Hex (hexadecimal
display) or Bin (binary display).

Source: Set the target waveform to perform the pattern search to Datal or
Data2.

Data Byte: Set the number of data bytes from 1 to 8 (bytes).

Data Pattern: Set the search pattern using hexadecimal or binary format. The bit

order is set to the format that was specified for the analysis. If the
specified bit contains an X, it is displayed as “$” in hexadecimal
format.

Indefinite Data Search (Indefinite State)
Searches indefinite data from the analysis result.

Note

» Indefinite data is always considered matched to the specified status.

+ If analysis is performed on a channel of which a CS signal is selected, the data is considered
to be delimited at the point where the state of the CS signal changes. In this case, data
search is also performed by considering the data to be delimited at that point. For example,
when a 5-byte data shown in the following figure is analyzed, the search operation varies
depending on the CS channel specification during the analysis.

*  When analysis is performed by specifying a CS channel
Data search across two CS intervals cannot be performed. Therefore, search is not
possible by setting Data Byte to 4 or 5. (Cannot conclude from the analyzed data.)

»  When analysis is performed without specifying the CS channel
Independent of the chip select interval. Search can be performed by setting Data Byte to
4 or5.
Example (Enable State = L)

Data——{ 8 bit | 8 bit | 8 bit
cs

Executing the Search

Executing the Search (Next, Prev)

Searches data that matches the specified search condition in forward (Prev) and reverse
(Next) directions. When the data matches the search pattern, the corresponding data in
the detailed analysis display on the right side of the screen is highlighted. In addition,
the matched data is displayed expanded in the ZOOM display.

IM 701610-51E

2-15

uonoung sisAjeuy |eubis sng |dS ﬂ



2.5 Saving Data from the Detailed Analysis Results
List
The data from the detailed analysis results list can be saved in ASCII format.

Procedure
1. Press FILE.
2. Press the File Item soft key. The File ltem selection menu appears.

FILE,

File Ttem [a [a r
Save Load Utility
Setup

3. Press the Next 1/2 soft key to display the Next 2/2 menu.

" Setup Waveforn Snap Measure Cursor Image Next
I | 12

4.  Press the SPI Bus soft key.

File Ttem [4 CAN Bus 1Z2C Bus SPI Bus Next

Setup

5.  Press the Save soft key.

FILE,

File Ttem o N
Save Utitity
SPI Bus

Setting the Save Destination
¢ Selecting a Storage Medium
6. Press the File List soft key. The File List box opens.

Save,
FILE,

[aFile ListjaFile Nam
ave Exec]
Flash_Hen (SPI Bus)

7. Turn the jog shuttle to select a storage medium. The storage media devices
built-in to the instrument are displayed in brackets [ ].
8. Press SELECT. The contents of the selected storage media are displayed.

e Selecting the Directory
Perform these steps if the storage media selected in steps 6 through 8 have
directories.
9.  Turn the jog shuttle to select a save destination directory. The directories are
displayed using angle brackets (< >).
10. Press SELECT. The directory selection is entered.
If you select <.. >, the current directory changes to one directory higher.

File List
Save ——F Path = 2IP,
1 i |_Space 98496512 byte
deStlnahon File Name, Size, Date, Attr,

[Fl1ash_Men

fFla 1] Storage media that can be specified
[Nethiork 1 as a save destination

<data > 2003-11-04 09:40 R
{Trash > 20031028 16:54
<TheVoluneSettin-> 2003-16-16 17:28
Directories within storage
media selected as the save

destination

[Save
[ FILE

[aFile ListlaFile Nam o Filter
Property ave Exec]
zIp fe TXT] .= (SP1 Bus)|
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2.5 Saving Data from the Detailed Analysis Results List

Entering the File Name/Comment

11.

12.
13.
14.
15.

16.

17.

18.
Note

Press the File Name soft key. The file name setting dialog box is displayed.

File List

[Path - ZIF,
Space 98453504 b
File Name,

File Name & Conment,

[Flash_Men 1
2Ip 1
[NetWork 1
«data

<Trash
<TheUolumeSett i

euto Naming [ OFF R[]

File Name

Comment

FILE,
[aFile Nam
ave Exec|
0000 (SPL Bus)

Turn the jog shuttle to move the cursor to Auto Naming.

Press SELECT, then select ON or OFF.

Turn the jog shuttle to move the cursor to File Name.

Press SELECT. The keyboard screen is displayed. Enter a file name of 16

characters or less. If Auto Naming was turned ON in step 13, the first twelve
characters are valid.

Turn the jog shuttle to move the cursor to Comment.

Press SELECT. The keyboard screen is displayed. Enter a comment of 25

characters or less.

Press ESC.

Filter

[
Property

For details on operating the on-screen keyboard, see section 4.1, “Entering Values and
Character Strings” in the DL1620/DL1640/DL1640L user's manual IM701610-01E.

Executing the Save

19.

Press the Save Exec (SPI Bus) soft key. The image is saved.

[ File Nam
ave Exec
SP16601 (SPL Bus)

At the same time, the Save Exec (SPI Bus) soft key changes to the Abort soft
key.

To cancel saving, press the Abort soft key.

At the same time, the Abort soft key changes to the Save Exec (SPI Bus) soft
key.

Filter

[~
Property

File List
Save ——Path - ZIP\data
= : Space 98318336 byte
destination File Hame Siee, Tate, Ater,
[Flash_Mem 1
[ZIP 1
[NetWork 1
<. > 20031104 09:39
SP1660O TXT 1392 2003,11/64 13:38 R

| The data from the detailed
analysis results list is saved
to the specified save
destination in ASCII format.
‘ ‘ Save,

FILE,
[ File Nam

ave Exec

SP100;141 (SPI BUSJ

| . .

When Auto Naming is ON, the number

changes automatically after the save is executed.

N Filter
Property

IM 701610-51E
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2.5 Saving Data from the Detailed Analysis Results List

Explanation
Setting the Save Destination (File List)
+ Selecting a Storage Medium
The storage media that can be specified as the save destination are displayed in the
File List. The storage media devices are displayed in brackets [ ].

Note

Storage Media Display Example
* [Flash_Mem]: Internal flash memory
+ [PC_Card]: PC card

« [FDI: Floppy disk

* [2IP]: ZIP disk

* [Network]: Network drive (when the Ethernet interface option is installed)
+ [USB]: USB storage

e Selecting the Directory
If the storage medium contains directories, you can specify a directory as the save
destination. The directories are displayed using angle brackets (< >). If you select <..
>, the current directory changes to one directory higher.

The save destination is displayed as a path in the upper left portion of the File List
box.
Example: Path=ZIP_data

The data directory on the Zip disk is specified as the save destination.

The save destination can be displayed by choosing the FILE > Save > File List soft
keys. However, after changing the save destination in the File List box, if you do not
press the ESC key once, the changed save destination is not reflected in the File List
soft key.

Entering the File Name/Comment

¢ Auto Naming Function
If Auto Naming is turned ON, files with a four-digit number from 0000 to 2399 can be
automatically created when saving the screen data. You can specify a common name
(up to twelve characters, specified through File Name) that is placed before the
number.

Note

You can enter up to sixteen characters for the common name, but only the first four
characters are used.

¢ Entering the File Name/Comment
* You must enter a file name. If you execute a save without entering a file name, the
message “Invalid input file name. Please check the file name.” (error code 601)
appears. Also, you cannot save a file having the same name as another file
existing in the same directory (overwriting not allowed).
* You do not necessarily have to enter a comment.
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2.5 Saving Data from the Detailed Analysis Results List

Saving the Detailed Analysis Results
You can store the analysis results of the SPI bus signal to the storage medium that is
selected in the FILE menu in ASCII format.
Extension: .TXT
Data size: (Number of bytes per data point x number of analysis results) + 44 bytes™
*1 The number of bytes per data varies depending on the data.

» Analysis data without CS: 40 bytes minimum.

* Analysis data with CS set to CH4: 44 bytes maximum.
*2 The data size of the title is 44 bytes.

Notes When Saving

» The maximum number of files that can be saved when auto naming is enabled is

2400.
I the total number of files and directories exceed 5000 in a single directory, the
contents of the file list are no longer displayed.

IM 701610-51E
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2.6 Error Messages

A message may appear on the screen during operation. This section describes the
meanings of the messages and their corrective actions. Only the error messages related
to the SPI Bus signal analysis function are listed here. Other messages for the main unit
and communication functions may also appear. For information about those messages,
see the DL1620/DL1640/DL1640L user’'s manual (IM701610-01E) and the DL1620/
LD1640/DL1640L communication interface user’s manual (IM701610-17E).

You can select to display messages in either Japanese, English, or Chinese. For details
on the selecting the message language, see section 14.2, “Changing the Message
Language and Click Sound” in the DL1620/DL1640/DL1640L user’s manual (IM701610-
01E).

If servicing is required, contact your nearest YOKOGAWA dealer.

Code Message Corrective Action Page

37 Analysis aborted. - -

38 Data not detected. Execute again after changing - 2-4,2-7,
the settings or reacquiring the waveform. 2-11

779 Specified data does not exist. Execute the analysis.  Execute the analysis. 2-9,2-13

950 Cannot be specified. Invalid byte or bit. - 2-10, 2-15

951 Cannot be set when CS channels are not specified. - 2-8, 2-11
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2.7 Communication Commands

Only the communication commands related to the SPI Bus signal analysis function are listed here.
For communication commands other than those pertaining to the SPI Bus signal analysis function
for the DL1620/DL1640/DL160L, see the DL1620/DL1640/DL1640L communication interface user’s

manual (IM701610-17E). %

g

Command Function Page 3

SPI Analyze Group Q

:SEARCh:SPI? Queries all settings related to the analysis”. 2-24 i

:SEARch:SPI:ANALyze? Queries all settings related to the analysis’. 2-24 Zg

:SEARch:SPI:ANALyze:ABORt Aborts the analysis’ e>*<ecution. 2-24 :_

:SEARch:SPI:ANALyze:EXECute Executes the analysis . 2-24 (28

:SEARch:SPI:ANALyze:SETup? Queries all settings related to the analysis” conditions. 2-24 ‘-”,-,

:SEARch:SPI:ANALyze:SETup:BITorder Sets the bit order of the display of the analysis” data results or queries §

the current setting. ) 2-24 g'.

:SEARch:SPI:ANALyze:SETup:CLOCk? Queries all settings related to the clock channel of the analysis 2-25 S
conditions.

:SEARch:SPI:ANALyze:SETup:CLOCk:HYSTeresis

Sets the clock channel hysteresis of the analysis” conditions or queries

the current setting. 2-25
:SEARch:SPI:ANALyze:SETup:CLOCk:LEVel

Sets the clock channel level of the analysis™ conditions or queries the

current setting. 2-25
:SEARch:SPI:ANALyze:SETup:CLOCk:POLarity

Sets the edge of the clock channel to be analyzed of the analysis’

conditions or queries the current setting. 2-25
:SEARch:SPI:ANALyze:SETup:CS? Queries all settings related to the CS signal of the analysis” conditions. 2-25
:SEARch:SPI:ANALyze:SETup:CS:CHANnel4?

Queries all settings related to CH4 of the analysis” CS signal conditions. ~ 2-25
:SEARch:SPI:ANALyze:SETup:CS:CHANnel4:LEVel

Sets the level of CH4 of the analysis” CS signal conditions. 2-25
:SEARch:SPI:ANALyze:SETup:CS:CHANnel4 :MODE

Sets whether to handle CH4 as a CS signal (ON/OFF) in the analysis’

conditions or queries the current setting. 2-25
: SEARch:SPI:ANALyze:SETup:CS:ESTate Sets the enable state of the CS signal of the analysis” conditions or
queries the current setting. 2-26

:SEARch:SPI:ANALyze:SETup:DATA<x>? Queries all settings related to the data channel of the analysis” conditions. 2-26
:SEARch:SPI:ANALyze:SETup:DATA<x>:LEVel

Sets the threshold level of the data channel of the analysis” conditions or

queries the current setting. 2-26
:SEARch:SPI:ANALyze:SETup:DATA<x>:MODE

Enables or disables the data channel (ON/OFF) of the analysis”

conditions or queries the current setting. 2-26
:SEARch:SPI:ANALyze:SETup:MPOSition Sets the reference position when the SPI reference position is set to

manual or queries the current setting. 2-26
:SEARch:SPI:ANALyze:SETup:RPOint Sets the analysis” reference position to the trigger position or manual

or queries the current setting. 2-26
:SEARch:SPI:LIST? Outputs one byte of analysis” result as a character string. 2-26
:SEARch:SPI:SEARch? Queries all settings related to the analysis” result search. 2-26
:SEARch:SPI:SEARch:DATA? Queries all settings related to the Data search of the analysis’ results. 2-27
:SEARch:SPI:SEARch:DATA:BYTE Sets the number of data bytes to be searched for the Data search of the

analysis™ results. 2-27
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2.7 Communication Commands

Command Function Page
:SEARch:SPI:SEARch:DATA: HEXa<x> Sets the Data search pattern of the analysis” results in hexadecimals. 2-27
:SEARch:SPI:SEARch:DATA: PATTern<x> Sets the Data search pattern of the analysis’ results in binary or queries

the current setting. 2-27
:SEARch:SPI:SEARch:NEXT? Performs the analysis” result search after the current byte and returns

the search position. 2-27
:SEARch:SPI:SEARch:PFORmat Sets the format of the search pattern of the analysis” results or queries

the current setting. 2-27
:SEARch:SPI:SEARch:PREVious? Performs the analysis” result search before the current byte and returns

the search position. 2-27
:SEARch:SPI:SEARch:SOURce Sets the data source for performing the analysis” result search or

queries the current setting. 2-27
:SEARch:SPI:SEARch:TYPE Sets the type of analysis” result search or queries the current setting. 2-27
:SEARch:TYPE Sets the search type of queries the current setting. 2-28
SPI File Group
:FILE:SAVE:SPI[ :EXECute] Executes the store operation of analysis” results (overlap command). 2-28
:FILE:SAVE:SPI:ABORt Aborts the store operation of analysis” results. 2-28

* In the description of command functions throughout this section, SPI Bus signal analysis function has been abbreviated as
analysis.
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2.7 Communication Commands

SPI Analyze Group
Commands in the SPI Analyze group can be used to make the same settings, inquiries, and executions as when
the SPI bus menu under the SHIFT key + ZOOM key on the front panel is used.
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2.7 Communication Commands

<Space>

<Space>

¢:SEARch:SPI?

Function  Queries all settings related to the analysis function.
Syntax :SEARch:SPI?

Example :SEARCH:SPI? -> :SEARCH:SPI:ANALYZE:

SETUP:CLOCK:LEVEL 1.000E+00;
HYSTERESIS 0.3;POLARITY RISE;:
SEARCH:SPI:ANALYZE:SETUP:DATAL:
MODE 1;LEVEL 1.000E+00,0.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:DATA2:
MODE 1;LEVEL 1.000E+00,0.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:CS:CHANNEL4 :
MODE 1;ESTATE LOW;LEVEL 1.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:CS:
ESTATE LOW; : SEARCH:SPI:ANALYZE:
SETUP:RPOINT TRIGGER;

MPOSITION 0.00000;

BITORDER MSBFIRST; : SEARCH:SPI:
SEARCH:TYPE FRAME; PFORMAT BINARY;
SOURCE DATALl;DATA:BYTE 8;

PATTERN1 “10X10X10";

PATTERN2 “0X10X10X";

PATTERN3 “X10X10X1”;

PATTERN4 “01X01X01”;

PATTERN5 “1X01X01X";

PATTERN6 “X01X01X0";

PATTERN7 “X10X10X1”;

PATTERN8 “11010101”

:SEARch:SPI:ANALyze?

Function

Syntax
Example

Queries all settings related to the analysis
execution

:SEARch:SPI:ANALyze?
:SEARCH:SPI:ANALYZE? -> :SEARCH:SPI:
ANALYZE:SETUP:CLOCK:LEVEL 1.000E+00;
HYSTERESIS 0.3;POLARITY RISE;:
SEARCH:SPI:ANALYZE:SETUP:DATAL:

MODE 1;LEVEL 1.000E+00,0.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:DATA2:

MODE 1;LEVEL 1.000E+00,0.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:CS:CHANNEL4 :
MODE 1;ESTATE LOW;LEVEL 1.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:CS:

ESTATE LOW; :SEARCH:SPI:ANALYZE:
SETUP:RPOINT TRIGGER;

MPOSITION 0.00000;BITORDER MSBFIRST

:SEARch:SPI:ANALyze:ABORt

Function
Syntax
Example

Aborts the analysis execution.
:SEARch:SPI:ANALyze:ABORt
:SEARCH:SPI:ANALYZE : ABORT

:SEARch:SPI:ANALyze:EXECute

Function
Syntax
Example

Executes the analysis.
:SEARch:SPI:ANALyze:EXECute
:SEARCH:SPI:ANALYZE: EXECUTE

:SEARch:SPI:ANALyze:SETup?

Function

Syntax
Example

Queries all settings related to the analysis
conditions.

:SEARch:SPI:ANALyze:SETup?
:SEARCH:SPI:ANALYZE:SETUP? ->
:SEARCH:SPI:ANALYZE: SETUP:CLOCK:
LEVEL 1.000E+00;HYSTERESIS 0.3;
POLARITY RISE;:SEARCH:SPI:ANALYZE:
SETUP:DATAL:MODE 1;

LEVEL 1.000E+00,0.000E+00; : SEARCH:
SPI:ANALYZE:SETUP:DATA2:MODE 1;
LEVEL 1.000E+00,0.000E+00; : SEARCH:
SPI:ANALYZE:SETUP:CS:CHANNEL4:

MODE 1;ESTATE LOW;LEVEL 1.000E+00;:
SEARCH:SPI:ANALYZE:SETUP:CS:

ESTATE LOW; : SEARCH:SPI:ANALYZE:
SETUP:RPOINT TRIGGER;

MPOSITION 0.00000;BITORDER MSBFIRST

:SEARch:SPI:ANALyze:SETup:BITorder

Function

Syntax

Example

Sets the bit order of the display of the analysis
data results or queries the current setting
:SEARch:SPI:ANALyze:SETup:BITorder
{MSBFirst|LSBFirst}
:SEARch:SPI:ANALyze:SETup:BITorder?
:SEARCH:SPI:ANALYZE:SETUP:

BITORDER MSBFIRST
:SEARCH:SPI:ANALYZE: SETUP : BITORDER?
-> :SEARCH:SPI:ANALYZE:SETUP:
BITORDER MSBFIRST
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2.7 Communication Commands

:SEARch:SPI:ANALyze:SETup:CLOCk?

Function  Queries all settings related to the clock channel of
the analysis conditions.

Syntax :SEARch:SPI:ANALyze:SETup:CLOCk?

Example :SEARCH:SPI:ANALYZE:SETUP:CLOCK? ->
:SEARCH: SPI:ANALYZE: SETUP:CLOCK:
LEVEL 1.000E+00;HYSTERESIS 0.3;
POLARITY RISE

:SEARch:SPI:ANALyze:SETup:CLOCk:

HYSTeresis
Function  Sets the clock channel hysteresis of the analysis
conditions or queries the current setting.
Syntax :SEARch:SPI:ANALyze:SETup:CLOCk:
HYSTeresis {<NRf>}
:SEARch:SPI:ANALyze:SETup:CLOCk:
HYSTeresis?
<NRf> = 0.3 to 4.0 (div, 0.1 steps)
Example :SEARCH:SPI:ANALYZE:SETUP:CLOCK:
HYSTERESIS 0.5
:SEARCH: SPI:ANALYZE: SETUP:CLOCK:
HYSTERESIS? -> :SEARCH:SPI:ANALYZE:
SETUP:CLOCK:HYSTERESIS 0.5

:SEARch:SPI:ANALyze:SETup:CLOCk:

LEVel

Function  Sets the clock channel level of the analysis
conditions or queries the current setting.

Syntax :SEARch:SPI:ANALyze:SETup:CLOCk:
LEVel {<voltage>}
:SEARch:SPI:ANALyze:SETup:CLOCk:
LEVel?
<voltage>=8 divisions within the
screen (0.01 division steps).

Example :SEARCH:SPI:ANALYZE:SETUP:CLOCK:
LEVEL 1V
:SEARCH:SPI:ANALYZE:SETUP:CLOCK:
LEVEL? -> :SEARCH:SPI:ANALYZE:SETUP:
CLOCK:LEVEL 1.000E+00

:SEARch:SPI:ANALyze:SETup:CLOCk:

POLarity

Function  Sets the edge of the clock channel to be analyzed
of the analysis conditions or queries the current
setting.

Syntax :SEARch:SPI:ANALyze:SETup:CLOCk:
POLarity {RISE|FALL}
:SEARch:SPI:ANALyze:SETup:CLOCk:
POLarity?

Example :SEARCH:SPI:ANALYZE:SETUP:CLOCK:
POLARITY RISE
:SEARCH: SPI:ANALYZE: SETUP:CLOCK:
POLARITY? -> :SEARCH:SPI:ANALYZE:
SETUP:CLOCK:POLARITY RISE

¢:SEARch:SPI:ANALyze:SETup:CS?

Function  Queries all settings related to the CS signal of the
analysis conditions.

Syntax :SEARch:SPI:ANALyze:SETup:CS?

Example :SEARCH:SPI:ANALYZE:SETUP:CS? ->
:SEARCH: SPI:ANALYZE: SETUP:CS : CHANNELA4 :
MODE 1;LEVEL 1.000E+00;:SEARCH:SPI:
ANALYZE:SETUP:CS:ESTATE LOW

:SEARch:SPI:ANALyze:SETup:CS:

CHANnel4?

Function  Queries all settings related to CH4 of the analysis
CS signal conditions.

Syntax :SEARch:SPI:ANALyze:SETup:CS:
CHANnelé4?

Example :SEARCH:SPI:ANALYZE:SETUP:CS:
CHANNEL4? -> :SEARCH:SPI:ANALYZE:
SETUP:CS:CHANNEL4 :MODE 1;

LEVEL 1.000E+00

:SEARch:SPI:ANALyze:SETup:CS:

CHANnel4:LEVel

Function  Sets the level of CH4 of the analysis CS signal
conditions.

Syntax :SEARch:SPI:ANALyze:SETup:CS:
CHANnel4:LEVel {<voltage>}
:SEARch:SPI:ANALyze:SETup:CS:
CHANnel4:LEVel?
<voltage>=8 divisions within the
screen (0.01 division steps).

Example :SEARCH:SPI:ANALYZE:SETUP:CS:
CHANNEL4 : LEVEL 1V
:SEARCH:SPI:ANALYZE:SETUP:CS:
CHANNEL4 : LEVEL? -> :SEARCH:SPI:
ANALYZE:SETUP:CS:CHANNEL4 :

LEVEL 1.000E+00

:SEARch:SPI:ANALyze:SETup:CS:

CHANnel4 :MODE

Function  Sets whether to handle CH4 as a CS signal (ON/
OFF) in the analysis conditions or queries the
current setting.

Syntax :SEARch:SPI:ANALyze:SETup:CS:
CHANnel4 :MODE {<Boolean>}
:SEARch:SPI:ANALyze:SETup:CS:
CHANnel4 :MODE?

Example :SEARCH:SPI:ANALYZE:SETUP:CS:
CHANNEL4 : MODE ON
:SEARCH:SPI:ANALYZE:SETUP:CS:
CHANNEL4 :MODE? -> :SEARCH:SPI:
ANALYZE:SETUP:CS:CHANNEL4 : MODE 1

IM 701610-51E
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2.7 Communication Commands

¢:SEARch:SPI:ANALyze:SETup:CS:ESTate
Function  Sets the enable state of the CS signal of the
analysis conditions or queries the current setting.
Syntax :SEARch:SPI:ANALyze:SETup:CS:ESTate
{HIGH|LOW|DONTcare}
:SEARch:SPI:ANALyze:SETup:CS:ESTate?
Example :SEARCH:SPI:ANALYZE:SETUP:CS:
ESTATE LOW
:SEARCH:SPI:ANALYZE:SETUP:CS:
ESTATE? -> :SEARCH:SPI:ANALYZE:
SETUP:CS:ESTATE LOW

:SEARch:SPI:ANALyze:SETup:DATA<x>?

Function  Queries all settings related to the data channel of
the analysis conditions.

Syntax :SEARch:SPI:ANALyze:SETup:DATA<x>?
<x>=1, 2

Example :SEARCH:SPI:ANALYZE:SETUP:DATAl? ->
:SEARCH:SPI:ANALYZE:SETUP:DATAL:
MODE 1;LEVEL 1.000E+00,0.000E+00

:SEARch:SPI:ANALyze:SETup:DATA<X>:

LEVel

Function  Sets the threshold level of the data channel of the
analysis conditions or queries the current setting.

Syntax :SEARch:SPI:ANALyze:SETup:DATA<X>:
LEVel {<voltage>,<voltage>}
:SEARch:SPI:ANALyze:SETup:DATA<X>:
LEVel?
<voltage>=8 divisions within the
screen (0.01 division steps).
<x>=1, 2

Example :SEARCH:SPI:ANALYZE:SETUP:DATAL:
LEVEL 1V, 0V
:SEARCH:SPI:ANALYZE:SETUP:DATAL:
LEVEL? -> :SEARCH:SPI:ANALYZE:
SETUP:DATAl:
LEVEL 1.000E+00,0.000E+00

:SEARch:SPI:ANALyze:SETup:DATA<X>:

MODE

Function  Enables or disables the data channel (ON/OFF)
of the analysis conditions or queries the current
setting.

Syntax :SEARch:SPI:ANALyze:SETup:DATA<xX>:
MODE {<Boolean>}
:SEARch:SPI:ANALyze:SETup:DATA<X>:
MODE?
<x>=1, 2

Example :SEARCH:SPI:ANALYZE:SETUP:DATAL:
MODE ON
:SEARCH:SPI:ANALYZE:SETUP:DATAL:
MODE? -> :SEARCH:SPI:ANALYZE:SETUP:
DATAL:MODE 1

:SEARch:SPI:ANALyze:SETup:MPOSition

Function  Sets the reference position when the SPI
reference position is set to manual or queries the
current setting.

Syntax :SEARch:SPI:ANALyze:SETup:MPOSition
{<NRf>}
:SEARch:SPI:ANALyze:SETup:MPOSition?
<NRf>=-5 to 5 divisions (10
divisions/displayed record length
steps)

Example :SEARCH:SPI:ANALYZE:SETUP:

MPOSITION -4.000
:SEARCH:SPI:ANALYZE:SETUP:
MPOSITION? -> :SEARCH:SPI:ANALYZE:
SETUP :MPOSITION -4.00000

:SEARch:SPI:ANALyze:SETup:RPOint
Function  Sets the analysis reference position to the trigger
position or manual or queries the current setting.
Syntax :SEARch:SPI:ANALyze:SETup:RPOint
{TRIGger |MANual}
:SEARch:SPI:ANALyze:SETup:RPOint?
Example :SEARCH:SPI:ANALYZE:SETUP:
RPOINT TRIGGER
:SEARCH:SPI:ANALYZE:SETUP:RPOINT? ->
:SEARCH:SPI:ANALYZE:SETUP:
RPOINT TRIGGER

:SEARch:SPI:LIST?

Function  Outputs one byte of analysis result as a character
string.

Syntax :SEARch:SPI:LIST? {<NRf>}
<NRf>=—40000 to 40000

Example :SEARCH:SPI:LIST? 1 -> “ 1
0.024 01010101 00000010 L~

:SEARch:SPI:SEARch?
Function  Queries all settings related to the analysis result
search.
Syntax :SEARch:SPI:SEARch?
Example :SEARCH:SPI:SEARCH? -> :SEARCH:SPI:
SEARCH:TYPE FRAME;PFORMAT BINARY;
SOURCE DATAl;DATA:BYTE 8;
PATTERN1 “10X10X10”;
PATTERN2 “0X10X10X";
PATTERN3 “X10X10X1”;
PATTERN4 “01X01X01";
PATTERN5 “1X01X01X";
PATTERN6 “X01X01X0";
PATTERN7 “X10X10X1”;
PATTERNS “11010101”
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:SEARch:SPI:SEARch:DATA?
Function  Queries all settings related to the Data search of
the analysis results.
Syntax :SEARch:SPI:SEARch:DATA?
Example :SEARCH:SPI:SEARCH:DATA? -> :SEARCH:
SPI:SEARCH:DATA:BYTE 8;
PATTERN1 “10X10X10";
PATTERN2 “0X10X10X";
PATTERN3 “X10X10X1";
PATTERN4 “01X01X01";
PATTERN5 “1X01X01X";
PATTERN6 “X01X01X0";
PATTERN7 “X10X10X1";
PATTERNS “11010101"

:SEARch:SPI:SEARch:DATA:BYTE

Function  Sets the number of data bytes to be searched for
the Data search of the analysis results.

Syntax :SEARch:SPI:SEARch:DATA:BYTE {<NRf>}
:SEARch:SPI:SEARch:DATA:BYTE?
<NRf>=1 to 8

Example :SEARCH:SPI:SEARCH:DATA:BYTE 8
:SEARCH:SPI:SEARCH:DATA:BYTE? ->
:SEARCH:SPI:SEARCH:DATA:BYTE 8

¢:SEARch:SPI:SEARch:DATA:HEXa<x>

Function  Sets the Data search pattern of the analysis result

in hexadecimals.

Syntax :SEARch:SPI:SEARch:DATA:HEXa<x>
{<string>}
<string>=2 characters by combining
‘0’ to ‘F’ and ‘X’
<x>=1 to 8

Example :SEARCH:SPI:SEARCH:DATA:HEXAl “1A"

:SEARch:SPI:SEARch:DATA:PATTern<x>
Function  Sets the Data search pattern of the analysis
results in binary or queries the current setting.
Syntax :SEARch:SPI:SEARch:DATA:PATTern<x>
{<string>}
:SEARch:SPI:SEARch:DATA:PATTern<x>?
<string>=8 characters by combining
‘0,"” ‘1, and ‘X’
<x>=1 to 8
Example :SEARCH:SPI:SEARCH:DATA:
PATTERN1 “10X10X10"
:SEARCH:SPI:SEARCH:DATA:PATTERN1? ->
:SEARCH:SPI:SEARCH:DATA:
PATTERN1 “10X10X10"

:SEARch:SPI:SEARch:NEXT?

Function  Performs the analysis result search after the
current byte and returns the search position.

Syntax :SEARch:SPI:SEARch:NEXT?

Example :SEARCH:SPI:SEARCH:NEXT? -> 10

Description When the search is successful, a value in the
range of —40000 to 40000 is returned. If it fails,
“NAN” is returned.

:SEARch:SPI:SEARch:PFORmat
Function  Sets the format of the search pattern of the
analysis results or queries the current setting.
Syntax :SEARch:SPI:SEARch:PFORmat
{HEXa |BINary}
:SEARch:SPI:SEARch:PFORmat?
Example :SEARCH:SPI:SEARCH:PFORMAT BINARY
:SEARCH:SPI:SEARCH:PFORMAT? ->
:SEARCH: SPI:SEARCH:PFORMAT BINARY

:SEARch:SPI:SEARch:PREVious?

Function  Performs the analysis result search before the
current byte and returns the search position.

Syntax :SEARch:SPI:SEARch:PREVious?

Example :SEARCH:SPI:SEARCH:PREVIOUS? -> -10

Description When the search is successful, a value in the
range of —40000 to 40000 is returned. If it fails,
“NAN” is returned.

:SEARch:SPI:SEARch:SOURce

Function  Sets the data source for performing the analysis
result search or queries the current setting.

Syntax :SEARch:SPI:SEARch:SOURce
{DATAl|DATA2}
:SEARch:SPI:SEARch:SOURce?

Example :SEARCH:SPI:SEARCH:SOURCE DATAl
:SEARCH:SPI:SEARCH:SOURCE? ->
:SEARCH:SPI:SEARCH:SOURCE DATAL

:SEARch:SPI:SEARch:TYPE

Function  Sets the type of analysis result search or queries
the current setting.

Syntax :SEARch:SPI:SEARch:TYPE
{FRAMe | INDefinite}
:SEARch:SPI:SEARch:TYPE?

Example :SEARCH:SPI:SEARCH:TYPE FRAME
:SEARCH:SPI:SEARCH:TYPE? ->
:SEARCH:SPI:SEARCH:TYPE FRAME

IM 701610-51E
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:SEARch:TYPE

Function  Sets the search type or queries the current
setting.

Syntax  :SEARch:TYPE {SPATtern|WIDTh|EDGE |

PPATtern|ASCRoll|I2CBus|SPIBus}
:SEARch:TYPE?

Example :SEARCH:TYPE SPIBUS
:SEARCH:TYPE? -> :SEARCH:TYPE SPIBUS

SPI File Group

The SPI File group lets you execute/cancel saving of data from the SPI Bus signal detailed analysis results list in

the same manner as when using the FILE key on the front panel.

T e O R

EXECute

tFILE:SAVE:SPI[ :EXECute]

Function  Executes the store operation of analysis results.
This is an overlap command.

Syntax :FILE:SAVE:SPI[ :EXECute]

Example :FILE:SAVE:SPI:EXECUTE

tFILE:SAVE:SPI:ABORt

Function  Aborts the store operation of analysis results.
Syntax  :FILE:SAVE:SPI:ABORt

Example :FILE:SAVE:SPI:ABORT
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Chapter 3  Specifications

3.1 CAN Bus Signal Analysis Function

Applicable CAN Bus

ltem Specifications
CAN Bus CAN Version 2.0B
Bit Rate 1 Mbps, 500 kbps, 250 kbps, 125 kbps, 100 kbps, 95.2 kbps, 83.3 kbps, 50 kbps, 33.3 kbps

High Speed CAN(ISO11898), Low Speed CAN(ISO11519-2)

Trigger Function

Item

Specifications

Trigger Source

CH1: CAN Bus signal input channel. The CAN_H and CAN_L signals are both input using a
differential probe.

Trigger Type

Trigger on a combination (AND condition) of the five trigger types below. However, a combination

of RTR and Data Field is not allowed.

« Start of Frame:  Triggers on the Start of Frame (SOF). The trigger point is set to the end
position of the Start of Frame.

* |dentifier: Triggers on an Identifier (ID, up to four can be set) matching the specified
condition. The four IDs trigger using an OR condition. The trigger point is set to
the end position of the ID.

* RTR: Triggers on a remote frame (RTR is recessive). The trigger point is set to the
end position of the RTR bit.

« Data Field: Triggers on a Data field matching the specified condition (up to 8 bytes can be
specified). The trigger point is set to the end position of the Data field.

* Error Frame: Triggers on an error frame. A potential error frame trigger has 6 successive

dominant bits (logical value of 0). Triggers if 6 successive dominant bits occur
in an overload frame. The trigger point is set to the end position of the 6th
dominant bit.

Analysis Function

Item

Specifications

Number of Analyzable
Frames

8000 frames before and after the trigger target frame (16001 frames maximum)

Frames to Be Analyzed

Three types of frames are analyzed, Remote Frames, Data Frames, and Identifiers.

Analysis Results Display

Analysis results can be displayed using one of the following two methods.

» Waveform and Analysis Results List
Analysis results list: On the right side of the screen, the following is displayed: (Frame type and
number)/ID (value of Identifier (standard or extended format)/Dt (value of data field)/ACK.

» Detailed Analysis Results List
Details of the Analysis Results List The following is displayed: (Frame type and number)/Time
(ms)/ID (value of Identifier (standard or extended format)/Data (value of Data field)/CRC/ACK/
Info. (error type).

Stuff Bit Computation

Extracts stuff bits from the CAN Bus signal waveform and displays them as a Math waveform
(Math1).

Search Function

Item

Specifications

Data Search

The following two types of search are available. However, two searches cannot be executed at the
same time.
» Pattern Search (Frame Pattern)
Search the waveform by specifying a field or frame pattern. When a waveform that matches the
pattern is found, the Zoom Box moves to that point and displays the specified waveform.
* Indefinite State Search
Searches for indefinite data

Field Jump

You can move the Zoom position (Z1 Pos) to the front of a particular field within the current frame.
There are five available fields: Identifier, Control Field, Data Field, CRC, and ACK.

IM 701610-61E

3-1

suonesy1oads ﬂ



3.1 CAN Bus Signal Analysis Function

Analysis Result Save Function

Item Specifications

Saving Data from the The data from the detailed analysis results list can be saved in ASCII format (extension .txt).
Detailed Analysis

Results List

For specifications other than those pertaining to the CAN Bus signal analysis function for the DL1620/DL1640/DL160L, see
chapter 16, “Specifications” in the DL1620/DL1640/DL1640L user’'s manual (IM701610-01E).
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3.2 SPI Bus Signal Analysis Function

Analysis Function

ltem Specifications

Signal Input CH1:  Clock signal (SCK)
CH2: Datal (MOSI)
CH3:  Data2 (MISO)
CH4: CS signal (SS)

Number of Data Points Up to 40000 bytes (20000 bytes before and after the reference point)
That Can Be Analyzed

Analysis Results Display  Analysis results can be displayed using one of the following two methods.
» Waveform and Analysis Results List
You can display data (Hex display) and waveforms at the same time.
» Detailed Analysis Results List
Details of the Analysis Results List You can display the time from the Reference Point, Data
(displayed in binary or hex as selected) and CS signal state.

Search Function

ltem Specifications
Data Search The following two types of search are available. However, two searches cannot be executed at the
same time.

» Pattern Search (Frame Pattern)
You can search the waveform by specifying a data pattern. When a waveform that matches the
pattern is found, the Zoom Box moves to that point and displays the specified waveform.

* Indefinite State Search
Searches for indefinite data.

Analysis Result Save Function

ltem Specifications

Saving Data from the The data from the detailed analysis results list can be saved in ASCII format (extension .txt).
Detailed Analysis

Results List

For specifications other than those pertaining to the SPI Bus signal analysis function for the DL1620/DL1640/DL160L, see
chapter 16, “Specifications” in the DL1620/DL1640/DL1640L user’'s manual (IM701610-01E).
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