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This application is available in the following license variations.

* Order N8803A for a user-installed license

Order option 008 for a factory-installed license with
new 90000 Series oscilloscopes

Order N5435A option 033 for a server-based license that
works on both 9000 and 90000 Series oscilloscopes
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CAN, LIN and FlexRay serial buses

CAN, LIN and FlexRay serial buses are the backbone for communication among many separate controllers, sensors,
actuators, and ECUs located throughout automotive and industrial designs. These serial bus interfaces provide content-
rich points for debug and test. However, since these protocols transfer bits serially, using a traditional oscilloscope has
limitations. Manually converting captured 1's and 0's to protocol requires significant effort, can't be done in real-time,
and includes potential for human error. As well, traditional scope triggers are not sufficient for specifying protocol-level

conditions.

Extend your scope capability with Agilent’s CAN, LIN and FlexRay triggering and decode application. This application makes
it easy to debug and test designs that include these buses using your Infiniium 90000 Series oscilloscope.

+ Set up your scope to show CAN, LIN or FlexRay protocol decode in less than 30 seconds.
+ Get access to a rich set of integrated protocol-level triggers.
 Save time and eliminate errors by viewing packets at the protocol level.

integrity root cause.

Trigger Measure Analyze Util

Channel 1... Ctrl+1
- Channel 2... Ctrl+2
. Channel 3... Ctrl+3
B channel 4... Ctrl+4

Probes... Alt+P

Serial Search...

Easy to find

Turn decode on/off in the “Setup” menu.
View decode embedded on the waveform
display or in the protocol viewer listing
window. (See pages 4-5.)

Use time-correlated views to quickly troubleshoot serial protocol problems back to their timing or signal

Serial Decode b 4 Serial Decode b 4

Show Decode
Protocol

S e )

Auto Setu%

Manual Setup...

FlexRay
Data Source

Baud Rate
10.0000 Mb/s

Cycle Time
3.00000 ms

W b

Show Decode
Protocol

CAN
Data Source

Data Rate
125 kb/s
Lignal, Type

| Differential

30 second CAN, LIN or FlexRay Setup

Configure your oscilloscope to display
protocol decode in under 30 seconds. Use
“Auto Setup” to automatically configure
sample rate, memory depth, threshold

and trigger levels, and clock recovery for
FlexRay

Do)

L]

&d
-~

Auto Setup

Manual Setup...

= b %]

Support for analog channels

Acquire serial buses using any combination

of scope channels.



CAN, LIN and FlexRay setup and protocol triggering

Get access to a rich set of integrated protocol-level triggers. The application includes a suite of configurable protocol-level
trigger conditions specific to CAN, LIN, and FlexRay. When serial triggering is selected, the application uses software-based

triggering.

With software-based protocol triggering, the oscilloscope takes signals acquired using either scope or digital channels and
reconstructs protocol frames after each acquisition. It then inspects these protocol frames against specified protocol-level

trigger conditions and triggers when the condition is met.

Serial Search =

¥l Enable Searching
| > Protocol: CAN

Type
Standard Remote Frame v}
Fields
Identifier j.ng | Hex ﬂ
‘RO ] [x | [Hex [v]
DLC | [x Hex |v|

<Select Field>

PSee | View as Bits...
CRC d

CRC Delimiter
ACK Slot

ACK Delimiter
End Of Frame

CAN trigger

Quickly set up trigger for a unique frame or error condition.

Serial Search :)_(y
Enable Searching
B [te (%]
Protocol: LIN
Type
LIN Packet ﬂ
Fields
1D 3 XX ‘_Hex 3
Parity IPIE | [Hex [v]
| ayload 3 XX \"Hex ﬂ
Use Navigation tab below to see
search results when stopped —— A=
LIN Trigger

For triggering on LIN packets, choose a combination
of ID, parity, and payload values.

Serial Decode

Show Decode

Protocol
= =

Data Source

v
Data Rate
\ 125 Kb/s ‘%

Sample Point
\ 60.0% ‘%

Auto Setup

Manual Setup...

Signal Type

CAN_L v
Differential

CAN_L

CAN_H

Specify the CAN signal type.

Use single-ended probes or differential probes.

Serial Search X

:> [ Enable Searching
O Trigger On Search >top On Trigge

Frame ID _
! 17F “Hex Z|
DAl Cycles Use Navigation tab when

. stopped to see found
.F_:?Pf.t.'.t'_@_':a.ct.u‘-” search criteria.
| v

Base Cycle (Decimal)
E =

FlexRay trigger

Quickly specify frame ID and repetition factor (optional)
for software-based triggering and searching



CAN and LIN protocol decode

13 Nov 2009 10:34 PM

Control Setup Trigger Measure Analyze Utilities Help

Packets [l Detais | [l Payioad | [l Header

Index Time CAN Packet Identifier ~ DLC  Data
8 -10.5506965 ms  Standard Remote Frame  07f 1
9 -5.7294965 ms Standard Data Frame o07f 1 59
10 4.9035 us Standard Remote Frame  Obd 8
2.1902035 ms. Standard Data Frame Obd 8 1539 5085 051d 2531
4

11
12 4.0037035 ms Standard Remote Frame 000
60934035 ms | [Standard Data Frame' |

14 8.0589035 ms Extended Remote Frame 0296 a95d 5

15 10.1715035 ms. Extended Data Frame: 0296 395d 5 60 8000 2040
More 16 12.0052035 ms Standard Remote Frame  07f 1
(10f2) 17 14.0297035 ms Standard Data Frame o7f 1 59

18 16.0071035ms  Standard Remote Frame  Obd 8

Delete
All

EX

Status EElES

Quickly move between physical and CAN protocol layer information

using the time-correlated tracing marker. Display protocol content

using embedded decode in the waveform area. Or, see protocol events

in a compact listing format. For CAN minor tick marks indicate clock
transitions. Major tick marks indicate segments of the serial packet such as
ID, DLC, CRC, CAN measurements are automatically time-correlated with
measurement on other scope channels.

Navigating segmented waveforms

Segment index 8196
Number of segments acquired 8192
Time tag 34.979456558 s

L)oo
@ Play Rate; | 100 ms

Fle Control Setup Trigger Measure Analyze Utilties Help 13 Nov 2009 10:34 P

3115 3950 8505 1025

4453 4121

01 0203 6200

6223 7201 Oada Jada
9026 Se42

02 0406 0800

2

454 €542 1414 7494
354d %85

04 080c 1000

‘EEEEEEEN @

2
(ref2)
8820 cadd 2826 029
Delete
Al

Compact protocol using the full screen listing.

The protocol viewer window shows the index number,
time stamp value identifier, packet type, and data values
for each CAN packet. Data in the listing window can be
saved to a .csv or .txt file for off-line

LIN decode embedded in waveform area Utilize the oscilloscope
waveform area to display decode information. Minor ticks indicate clock
In this example, CAN traffic was captured for transitions and major ticks show segments within each LIN packet

near 35 seconds. Segmented memory uses
time tags to track time between segment
acquisitions.

Long time captures using segmented memory



FlexRay protocol decode

File Control Setup Trigger Measure Analyze Utilities Help 13 Nov 2009 10:43 PM

Clock Recovery X
Clock recovery applies to high

speed serial data analysis, RJ DJ,

and TIE jitter measurements.

Clock Recovery Method
FlexRay Receiver v|
Baud Rate
10.0000 Mb/s L&)
: =
Index Time Frame ID Cycle Data (Hex) -~
1 -1.6347830273 ms 022 18 785634 12 55EFCOAB 78 5634 120000 ..
2 -1 :4&705',078 :1: 024 18 55 5: 5555 5555555555 5:':5 555555 ... Frame ID 1
3 -1.5028854526 ms 025 18 3030303D03D3D3D303D3D3D3D3D... XX Hex LY
4 -1.4588925098 ms 026 18 B5 858585858585 85 858585858585 ...
5 -1.4148160732 ms 027 18 AA AA AA AA AA AA AA AA AA AA AA AA
7 -1,2789209267 ms 02D 18 00 00 00 77 M All Cycles
8 946.7167 ns 003 1C 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...
9 132.8786299 ps 006 1C 2ED9000012341234123412391234 ...
More 10 1.3206898514 ms 021 1C OAOBOCODOEOF1011121314151617 ... 4
{10f2) 11 1.3647420427 ms 022 iC 0001 02 03 04 05 06 07 08 09 0A 0B 0C 0D.... — .
o ol S :
Quickly move between FlexRay physical and protocol layer information Solution includes FlexRay receiver clock
using the time-correlated tracing marker. Display protocol content using recovery necessary for protocol decode and
embedded decode in the waveform area. Or, see protocol events in a triggering.
compact listing format. Minor tick marks indicate clock transitions. Major
tick marks indicate segments of the serial packets.
(Decimal)

Identifier D/R/E Data

0
Navigating serial search stopped

Serial search index
er of searches found 5

CIRIRA A CYE

EA
| Setup Search... |
FlexRay Packet Decode Time correlation with other system activity Post-acquisition searching
See FlexRay decode in waveform area Protocol measurements are automatically Search acquired protocol listings using a
display, or use the protocol viewer to see in  time-correlated with measurements taken menu that is identical to the trigger menu.
a listing format on other analog or digital (on MSO models) Quickly move to next occurrence of a

channels. specified event.



CAN, LIN and FlexRay application specifications and characteristics

CAN sources Analog channels 1, 2, 3, or 4
Any waveform memories
The application relies on probing and trigger/measurement thresholds to properly condition the signal
for triggering and decode. Differential probing may be required.

Data rate 100 bp/s up to 1 Mb/s

Signal type Differential, CAN_L, or CAN_H

Auto setup Automatically configures scope settings for proper CAN decode and SW-based protocol triggering
including memory depth, edge triggering, holdoff, sample rate, and measurement thresholds

Decoded fields All including extended frame format

Triggering Start of frame

(software-based) Data frame (frame containing node data for transmission)

user specified value for data byte 0 in hex, binary, or decimal
Immediately followed by data byte specified in hex, binary, or decimal
Remote frame (frame requesting the transmission of a specific identifier)
User specified identifier in hex, binary, or decimal

Data or remote frame

Error frame (frame transmitted by any node detecting an error)

LIN sources Analog channels 1, 2, 3, or 4
Any waveform memories
The application relies on probing and trigger/measurement thresholds to properly condition the signal
for triggering and decode. Differential probing may be required.

Data rate 2400 bp/s to 626 kb/s

Auto setup Automatically configures scope settings for proper FlexRay decode and SW-based protocol triggering
including memory depth, edge triggering, holdoff, sample rate, and measurement thresholds, and clock
recovery.

Decoded fields All

Triggering LIN packets, including user-specified values for ID, parity, and payload wakeup, or errors including:

(software-based) parity, check, sync, frame length, header length or wakeup




FlexRay

FlexRay sources Analog channels 1, 2, 3, or 4
Any waveform memories

The application relies on probing and trigger/measurement thresholds to properly condition the signal

for triggering and decode. Differential probing may be required.

Data rate Up to 20 Mb/s

Cycle time 100 ns up to 100 ms

Auto setup Automatically configures scope settings for proper FlexRay decode and SW-based protocol triggering
including memory depth, edge triggering, holdoff, sample rate, and measurement thresholds, and clock
recovery.

Decoded fields All

Triggering Cycle TSS

(software-based) Any TSS
User specified frame ID in hex, decimal, or hinary,

All cycles

Repetition factor of 1, 2, 4, 8, 16, 32, or 64
Base cycle (decimal)

Ordering Information

This application is compatible with all 90000 Series oscilloscope models.

Factory-installed User-installed

option for new scope stand-alone product
Software applications purchases number

Server-based
license

CAN, LIN, and FlexRay triggering and decode 008 N8803A

(N5435A option)
033

e G
@® Server License
License Server _ Port

dvuga0? 27000 %

Borrow License Return License
License To Borrow License To Rely
[CANFiextay/v protocol | v

Borrow For

[—I_D days %

Using multiple scopes?

Server-based licensing allows users to borrow an
application for a specified period of time.



Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products
and applications you select.

@ Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test
equipment solutions with confidence.

Agilent Channel Partners

wwwagilent.com/find/channelpartners
Get the best of both worlds: Agilent’s
measurement expertise and product
breadth, combined with channel
partner convenience.

LXI

www.Ixistandard.org
LXI is the LAN-based successor to GPIB,

providing faster, more efficient connectivity.

Agilent is a founding member of the LXI
consortium.

Windows® is a U.S. registered trademark
of Microsoft Corporation.

Remove all doubt

Our repair and calibration services
will get your equipment back to you,
performing like new, when promised.
You will get full value out of your Agilent
equipment throughout its lifetime.
Your equipment will be serviced by
Agilent-trained technicians using the
latest factory calibration procedures,
automated repair diagnostics and
genuine parts. You will always

have the utmost confidence in your
measurements.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment, including initial
start-up assistance onsite education
and training, as well as design, system
integration, and project management.

For more information on repair and
calibration services, go to

www.agilent.com/find/removealldoubt
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www.agilent.com
www.agilent.com/find/9000_CAN-LIN

For more information on Agilent Technologies’
products, applications or services, please
contact your local Agilent office. The
complete list is available at:

www.agilent.com/find/contactus

Americas
Canada (877) 894-4414
Latin America 305 269 7500

United States

Asia Pacific

(800) 829-4444

Australia
China
Hong Kong
India
Japan
Korea
Malaysia
Singapore
Taiwan
Thailand

1800 629 485
800 810 0189
800 938 693
1800 112 929
0120 (421) 345
080 769 0800

1 800 888 848
1 800 375 8100
0800 047 866
1800 226 008

Europe & Middle East

Austria
Belgium
Denmark
Finland
France

Germany
Ireland

Israel

Italy
Netherlands
Spain

Sweden
Switzerland
United Kingdom

43 (0) 1 360 277 1571
32 (0) 2 404 93 40
4570131515

358 (0) 10 855 2100
0825 010 700*

*0.125 €/minute

49 (0) 7031 464 6333
1890 924 204
972-3-9288-504/544
39 02 92 60 8484

31 (0) 20 547 2111
34 (91) 631 3300
0200-88 22 55

0800 80 53 53

44 (0) 118 9276201

Other European Countries:

www.agilent.com/find/contactus

Product specifications and descriptions in
this document subject to change without

notice.
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