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CAN XL Network Interfaces @ P Techbay  VECTOR
Getting Started

» The VN1641 is Vector’s first dedicated CAN XL Network Interface (Planned Release April
2024)

» It provides an appropriate, flexible and cost sensitive solution for analysis, test and
simulation use cases

» Full CAN XL support on all channels
> Protocol mode Error Signaling Enabled supported

> Protocol mode Error Signaling Disabled supported

» CAN FD and CAN 2.0 Highspeed support on all channels with all latest features available

» Time Synchronization

» Digital / analog I0s: “simple 10“ similar to VN1640A
> 2 Digital In, 1 Digital Out, 1 Analog In

» Host connection

> USB 3.2 Gen. 1 with USB Type C connector with screw lock
> Ethernet Host Connection (Gigabit Ethernet 1000BASE-T)
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CAN XL Network Interfaces @ IP TechDay v ECTOR >

More Interfaces

» The VN1670 - Worldwide first CAN XL capable network interface
» CAN XL available on 5 piggyback channels
» Same feature set as VN1641

» Additionally
> 5 onboard CAN/CAN FD channels

> 5 onboard LIN channels
» Overall: 15 channels
» Supported with CANoe/CANalyzer 17
» Vector Driver Setup 23.20
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CAN XL Transceivers

CAN Transceiver Technologies

» CAN XL Transceivers — A wide range of opportunities

CANFDHS

VECTOR >

@ IP TechDay
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Max. Bit-Rate in
Mbit/s 1 2 (5) 5(8) Up to 20
Topology Linear bus, bus with stubs, | Linear bus, (peer-to- Linear bus, bus with stubs, Linear bus, bus with stubs, stars
stars peer) stars, (peer-to-peer)
. Supports ringing suppression in
.. Imprgved bit s_ymmet.ry. Supports ringing arbitration phase. Supports mode
Description Required for higher bit . .
. suppression. change to use a push/pull mode in
rates in FD data phase.
the data phase.
Vector Product CANpiggy 1057Gcap CANpiggy 1057Gcap | CANpiggy 1462BT In development
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Vector CANoe and CAN XL
Interface Configuration

» Vector Hardware Manager

[ Vector | Hardware Manager

Application Channels

CANoe x

ggggggggggg

CANalyzer

+

I ) /,;’:/// Virtual CAN Bus °
<G5 sera rumoer
0 can 100
CAN1 “mp VN1670 (309) ~ Channel 3 oW
Channel 1
CAN 2 ==y VN1670 (309) ~ Channel 6 @
CAN 3 <y VN1670 (309) ~  Channel 10 w Channel 2
CAN 4 “my VN1670 (309) ~ Channel 13 @

:::::

ccccc
Add channel @ VN1670
Seris numsr

IP TechDay
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Creation of configuration templates

B Vector | Hordware Manager

Device Properties Status

Add channel

5[ 2@ | D

« Configuration of Shared Medium
Networks and Switched Networks

« Configuration of time
synchronisation between interfaces

BusType  Connector
1| can 4
2 | un
3 CAN
4 CAN
s | un
6 CAN CH4,
CAN CH7,
I LIN CH7,

VN1670

20 0A 00 0Q 08
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Vector CANoe and CAN XL
The CANoe CAN concept

» CANoe models CAN quite
simple:

» Just like a controller ...

e
=)

= 5 CAN1
Setup
Acceptance Filter
Options
CANopen Settings
= 5 can 2

% Hardware Sync

CAM setup 1
Mode: CAN XL ~ | Clock frequency [kHzl  |160000
Use database settings Normal ~ ] T Seli-ACK
Aybitration phase
Bit rate [kBit/s]: 500.0 -
H=
Sample Point [%]: 75.00 ..
Prescaler. :I =- 5 CANA1
Setup
Acceptance Fitter
Options
Data phase CAMNopen Settings
w47 CAN2
Phaze Type: FD ~ % Hardware Sync
Bit rate [kBit/s]:

Sample Point [%]:

Prescaler:

oK Cancel

CAN setup 1

Mode: CaN XL ~

Use database settings

Arbitration phaze
Bit rate [kBit/s]}

Sample Paint [Z]:

Prescaler:

Data phase
Phase Type:
Bit rate [kBit/s]:

Sample Point [%]:

Prescaler:

oK

7800 ..

i

>
pas
{

0],

e
B

= 5 CAN1
Setup
Acceptance Fiter
Options
CANopen Settings
= 4 canz

% Hardware Sync

Clock frequency [kHzl: 160000
[] T SeltACK

Homal — ~

norainal bit timing (bus)

synchionized hit timing (internal]

' IP TechDay
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Chanrel-specific
[ Activate TxRq

[ Activate T+ failed notification

CAM FD specific

[ Protocol exception support

Use Edge filter for bus integration
[] 55P offset user defined

S5P offset (%1 0

CaM =L specific

Enrar Signalling deactivated
Tranceiver Mode Switching
[] 55P offset user defined
S5P offset (2] 0

Ok Cancel Undo Drriver... Help

v »Optional parameters

nominal bit timing (busz)

spnchronized bit timing (intermal)

[

Cancel

Unda Driver..

Protocol Exception Event
Erros Signaling On/Off

Transceiver Mode Switching

VECTOR >
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Vector CANoe and CAN XL
The CANoe CAN concept

‘We enable possibilities

' IP TechDay

» This concept is also followed in CANoes application language CAPL

Fwvariables

{
£/ & CAN frame with ID @
message @x@ canXl;

}

Flon key "c
{
f/ transmit a CAN CC frame
output(canXLl);
¥

Flon key "a
1

canXL.FDF = 1;

canXL.BRS = 1;

output(canXL);
ks

Flon key "n

1
J/ transmit a CAN XL frame

canXL.FDF
canXL.XLF = 1;
output(canXl);

f{ transmit a CAN FD frame with switched bitrate

Ian message @xe

d

if (canXL.FDF == @)

{

write("Received CAN
¥
else if (canXL.FDF ==
i

write("Received CAN
¥
else if (canXL.FDF ==
{

write("Received CAN

¥

f/ Reset frame object
canXL.FDF = @;
canXL.XLF a;
canXL.ERS a;

CC frame. FDF:

1 &% canXL.XLF

FO frame. FDF:

1 &% canXL.XLF

XL frame. FDF:

to CAN CC

%d", this.FDF);

== @)

%d XLF: %d", this.FDF, this.XLF);
== 1)

#d XLF: %d", this.FDF, this.XLF);

VECTOR >
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Analyzing CAN XL

» What's up on the network?

% Trace
W E e Y | x at[E]@] W [[<search> o] m, - | = Ber =+ A~ 12~ [0 CANXL Layout3 ~
g Start of Frame Time Chn D Event Type Dir DLC  Datalength Data SEC  sDT VCID  AF Frame Duration =
g """ [¥] 22.107420 22,109796 CAM 1 401 CAN XL Frame % 1036 1037 49E8OD83IDL2CO3FSEFBSS3BF 35044 .. 0 FF AA 293 2.333 ms (9286 bits) ~
g """ [™] 22.207420 22,211660 CAN 1 561 CAN XL Frame Tx 1384 1885 FAC2C5283F20BB4716FFE 6531 AD38 8D .. 0 FF AR 293 4,246 ms (16747 bits)
""" [¥] 22.307420 22,307746 CAM 1 Bl CAN XL Frame x 104 105 OF FAOB EO AL 170OF 58 28 CAF9 08 2279 9D .. 0 FF AA 29 0.332 ms (1084 bits)
""" [™] 22.407420 22,408459 CAN 1 361 CAN XL Frame Tx 423 430 DC89 04 16 99 F4 23 19 16 7D 10 SE 6F A4 39 .. 0 FF AR 293 1.045 ms (3943 bits)
""" [™] 22.507420 22.509517 CAM 1 81 CAM XL Frame Tx 909 910 4A 43 08 D4 CoB4 89 FD 85 /6 80 CFODG3 ED .. 0 FF AA 29a 2.103 ms (8168 bits)
""" [™] 22.607420 22609062 CAN 1 A1 CAN XL Frame Tx 703 704 1D 6F DA GF 87 30 45 50 23 25 DDBY BE 87 B3 .. 0 FF AR 293 1.648 ms (6355 bits)
22.709064 CAM 1 421 CAM XL Frame Tx 704 705 E1CA7o DE 7F BF 27 B4 82 E9 A2 10 F3 A2D2 .. 0 FF AA 29a 1.650 ms (6363 bits)
22,808281 CAN 1 421 CAN XL Frame Tx 348 349 CFCEADDI23F8 CDF2 2452 AAOEBE DS D9 AL .. 0 FF AR 293 0.867 ms (3231 bits)
22.903056 CAM 1 701 CAM XL Frame Tx 245 248 244D 33 4E 9B EB B3 A2 40 26 89 ES D1F1 8B .. 0 FF AA 29a 0.642 ms (2325 bits)
23.009739 CAN 1 361 CAN XL Frame Tx 1011 1012 DCBEB4FS EE 6CS54BSDA4DDEBCCYZC 2D .. 0 FF AR 293 2,326 ms (3065 bits)
' 23.110201 CAM 1 11 CAM XL Frame Tx 1220 1221 Fo 7245 D985 CD31 7CFOO7 4F 41 AC13 10 .. 0 FF AA 29a 2.788 ms (10905 bits)
23,209352 CAN 1 201 CAN XL Frame Tx 834 835 B262 1I0DF6152FA7F1I4EDBAT7 I6BF 5342 .. 0 FF AA 29 1.938 ms (7508 bits)
23.310071 CAM 1 201 CAM XL Frame Tx 1161 1162 B9 SEDAOC 47 59 D55A4DCC3B 1B /D 81 A1 .. 0 FF AA 29a 2.658 ms (10386 bits)
» 23408043 CAN 1 a01 CAN XL Frame Tx 239 240 FFID A9 JF CIF345 36030851577 5F 6251 .. 0 FF AA 293 0,629 ms (2272 bits)
23.511253 CAM 1 a1 CAM XL Frame Tx 1658 1699 1A2C 0148 D115 FABD 86 68 99 F6 72 A195 .. 0 FF AA 29a 3.839 ms (15112 bits)
230086094 CAN 1 aC1 CAN XL Frame Tx 335 536 BCOS 20 8BASOCESEOCCF4C89264038245 .0 FF AA 293 1.280 ms (4877 bits)
23.707777 CAM 1 41 CAM XL Frame Tx 117 118 OE FB FF E3 94 2C 44 AS 50 40 AFBY 04 C5F2 .. 0 FF AA 29a 0.363 ms (1200 bits)
""" [™] 23.807420 23811913 CAN 1 1 CAN XL Frame Tx 1997 1998 DA4DIFEDECISB COBL A DFES 025171 .0 FF AA 293 4.459 ms (17744 bits)
""" [™] 23.907420 23.909345 CAM 1 681 CAM XL Frame Tx 1060 1061 20B8493BF 74 JBFSE4 1IDASED 76 30 F6 63 .. 0 FF AA 29a 2.436 ms (9497 bits)
""" [™] 24.007420 24,008430 CAN 1 231 CAN XL Frame Tx 415 416 30 Al143E9F107 70 55 D450 BABE 14A9CD .. 0 FF AA 293 1.016 ms (3821 bits)
---- [™] 24.107420 24,109755 CAN 1 201 CAN XL Frame T 1017 1018 ABF156BDBD 4 S8366DB47ESS9BDBFR3SL .. 0 FF AA 29a 2.341 ms (3119 bits)
""" [™] 24.207420 24,207396 CAN 1 6l CAN XL Frame Tx w72 173 FCOF o7 27 C3IFZF1FS DAOD ALADSAB9 B8 .. 0 FF AA 293 0,482 ms (1683 bits)
""" [™] 24.307420 243101381 CAN 1 1 CAN XL Frame Tx 1210 1211 E6 3B 3E C3BD 38 DAFE 89 AEC3EE CE&2 47 .. 0 FF Al 29 2.768 ms (10318 bits)
""" [™] 24.407420 24408916 CAN 1 731 CAN XL Frame Tx 636 637 14 ACCZFE 748F 80 32 AOBECSBDFB 9F 16 .. 0 FF AA 293 1,503 ms (5756 bits) W
""" [™]:24,507420 24,510958 CAN 1 141 CAN XL Frame T 1564 1565 CAS3 10 FEF35EDOEDE1 9D B3 9F 7A 33 C7 .. 0 FF AA 293 3,544 ms (13932 bits) lz‘
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Analyzing CAN XL

» Logging and offline analyzes for CAN XL

L-E-E Measurement Setup

L-E-E Measurement Setup

CAN Statistics CAN Statistics

CANXL_Logging_ CANXL_Logging_
Traffic_CANXL... Traffic_CANXL...

Graphics

i im. CANXL_Logging
—
- Traffic_CANXL...

CANXL_Offli
CANXL_Offline —Utrine

—1 CANXL_OfflineCA '
H [ || NXL_OffineMo... 1 e Il

CANXL_Replay
CANXL_Replay CANXL_Repl
1 CANXL_ReplayRe — playBlockL
T playBlockLog * 11

State Tracker
State Tracker
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Vector CANoe and CAN XL

Simulating CAN XL

» Simulated Mode and simulation per channel

& Cnline Mode -

' IP TechDay

‘We enable possibilities

VECTOR >

# Application Channel Mapping

‘f? Activate all li-? Deactivate Unmapped ﬁ Automatic Remapping ii? Revert Mapping

IE' Real Bus

=0 Simulated Bus (as fast as possible)

@_ Simulated Bus (animated with factor)

Factor: | 1

[v]

Status Application Channel Active Metwork Hardware

@ can1 B can VN1641 1 Channel 1
@ canz 7 - CAMoe Network Simulator

Transceiver

~ CANpiggy 1057Gcap (Highspeed)

£

Description

The build in netwao...
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Vector CANoe and CAN XL
Ethernet Tunneling

» CAN XL and IP? No Problem ...

Ethernet Frame (IEEE 802.3)

Source

- T

Including 12 Bit
VLAN 1D

[ Simulation Setup

4 Networks
B ¥ CAN Hetworks
=]

i can

B & Nodes

A cAN2ETH

ETH2CAN CANZETH

CAN XL Frame

& EmHacan
B Interactive Generators
O Replay blocks

Prog Prog

@ Databases

Misk |M7isl

x Channels

("3

£ 3 Ethernet Networks
= Y Ethernetl
E § Nodes

28R

IP TechDay

‘We enable possibilities

VECTOR >

Network
AN

& EmHacan

B source
B Interactive Generators
B Replay blocks

@ Databases

31|30|29|28

21|20

®  Channels
= 1 Ethernet2
= § Nodes
B canzETH
B sink
B Interactive Generators
B Replay blodks
@ Databases
= Channels

19|18|17|16|15|14(13(12(11|10(9 |8 |7 |6 |5 |4 (3|2 |1 |0

CAN 1

&

Byte 1 and Byte 4 — 6 of MAC Destination Address

RHERLAIL]

% Trace

B aEEETYHA

0:00:00:04

Event Type
Ethernet packet
Ethernet packet
CAN XL Frame
Ethernet packet
Ethernet packet

At

Dir

E—

DLC Datalength Data
C5D7C704 AAC4ES B8 6F 8D 7F 21 5CF7 68 F6 DO 64 71 76 F9 D5 CB 01 9F 42 8A 19 15 32 D2 5B 30 51 CE 2C E4 5D 92 EF D6 AQ 82 97 12 E3 D2 &F BO 81
C5D7C704 AAC4ES BB 6F 8D 7F 21 SCF7 o8 F6 DO &4 71 76 F9 D5 CB 01 9F 42 8A 19 15 32 D2 5B 30 51 CE 2C E4 5D 92 EF D6 AQ 82 97 12 E3 D2 &F BO 81
02 84 CF 3B BE 04 02 84 CF 3B BE 03 00 81 D2 24 23 F1 C5D7 C7 04 AAC4ES5 B8 6F 8D 7F 21 5C F7 68 F6 D0 64 71 7B FS D5 CB 01 9F 42 BA 15 15 32 D2 58 30 51 CE 2C £4 5D 92 EF D6 A0 82 97 12 E3 D2 6F BO 81
C5D7 C704 AAC4ES5 B8 6F 8D 7F 21 5C F7 68 F6 DO 64 71 7B F9 D5 CB 01 9F 42 8A 19 15 32 D2 5B 30 51 CE 2C E4 5D 92 EF D6 A0 82 97 12 E3 D2 &F B0 81
C5D7 C7 04 AAC4 E5 B8 6F 8D 7F 21 5C F7 68 F6 DO 64 71 7B F3 D5 CB 01 9F 42 8A 19 15 32 D2 5B 30 51 CE 2C F4 5D 92 EF D6 A0 82 97 12 E3 D2 6F B0 81

IS - =~ A~ L~ [ CANXL Layout 1 ~

Ethernet1 )\Ullﬁ{ Ethernet2 ,‘

VLAN  VCID

402
402

402
402

Destination MAC
02:34:CF:38:BE:04
02:34:CF:38:BE:04

02:84:CF:3B:BE:04
02:84:CF:3B:BE:04
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Vector CANoe and CAN XL
Testing CAN XL

» Testing CAN XL? Just wait ...

» Vector's VTESTstudio provides a table driven concept

=+ CAPL Inline
=+ Await Value Match

7@ Test CAN XL

Uberschrift

Test CaseChedckCANXLSignal
Stimulate ECU

Check Signal PlaybackStatus==1
Wait until CAN XL

Transmitter::CANXL: :MediaReceiver::MediaClientPDU: :PlaybadkStatus==

with timeout 100 mzs

' IP TechDay

‘We enable possibilities

S| x [lEESE- 8-

Variant properties profile: [Default]

> ED|<Search> - = =
Title Verdict
[T Test CAN XL 9
v [ TestURtCANXL ()
[ ¥ Test CaseCheck CAMXLSi [

BIBE 5B 8- (g

Test Unit
o TestUnitCANXL

Runtime

MName

Value

Data Type

Test Units Dependencies

ST 00000 rotpesses 0 (S

VECTOR >
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Vector CANoe and CAN XL

Testing CAN XL

» Getting physical - CANoe Option Scope

IP TechDay

‘We enable possibilities

VECTOR >

ﬂ
I

T T T T T
R U PR Pr P U PSPPSRI ST RTEY SRR

i

» Physical layer analysis of CANXL protocol

>

>

Make usage of trigger conditions for CAN XL
» Trigger on entire standard frame id range
» Trigger very fast on waveform of CAN XL differential signal
» Trigger on error frames

Use advantages of full protocol decode of CAN XL frame format.
» Protocol interpretation matches to voltage signal.
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Vector CANoe and CAN XL
CAN XL Tooling — Prepared to develop your CAN XL network

@

eeeeeeeeeeeeeeeeeeee

VECTOR >
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For more information about Vector
and our products please visit

WWWw.vector.com

Thank you for your Attention!
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