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Adatkeret (Data frame) — 2.0A / Standard CAN

Data frame

|Start of| Arbitration

frame field

Control field

(0-8)x8

CRC

Delimite ACK Slot|
Data field CRC field ACK field

ACK Del.

End of | Inter-
frame mission

I = recessive

= dominant

I = recessive / dominant
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High Speed CAN (ISO 11898-2) jelszintek

> Differencialis bemeneti feszultség-
tartomany a dominans allapothoz

Differencialis bemeneti feszlltség-
tartomany a recessive allapothoz

CAN_H — GND|
CAN L-GND : CAN_ :
R / A :
2,5V \ i
(- V2 S | i
CAN_
L
CAN_H - 4 i i
AN L : l
CAN_ 50V -+ . : ~N
”1 ”» i ”0” E ”1 7
09V _| ] .
0,5V | i i
'1 ,0 V T i E -/
Recessive ' Dominant ' Recessive id6'
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Fizikai réteg mérések
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CAN keret normal 5V-os jelszintek

4,0 .

3,0

20

1,0 !

0,0

CAN-ChA
-1,0

-2,0

' 0,0ps 50,0 100,0 150,0 200,0 250,0 300,0 350,0 400,0
CAN-ChA X

[ Export | | P Datatotext | [ Fields | [ A" | A” | [EIETGSEIN Current buffer Y Add Filter | Search: [All fields v

16 ns 234 ps | 280
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CAN keret 3.3V-0s transciever
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= Jol latszik az eltérd kozos feszultség

= A 3.3V-o0s transceiver kicsit modernebb, ezért a CAN Low-
t jobban képes lehuzni
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Késleltetés hosszu CAN szakaszon

-8,506636 ns 199,4329 ns |207,9 ns _ o
/46 | 4,809 MHz

Csak a CAN-High vezeték mérve
A jelterjedés csavart érparon ~5ns/méter
A mért vezeték ~40m hosszu, mindkét végén 120ohme-al lezarva

JOl latszik, hogy minimalis reflexio alakul csak ki, a jelek mindkét
végeén a busznak nagyon hasonldak
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Reflexiok a CAN buszon I.

v | |

| |
4,0 R

| | A .
3,0

| T e s

2,0 ||

| | :

| | 1 .2 A .
L | | -4,410877 ns 184,625 ns | 189 ns .d‘

N 1/A | 5,29 MHz
0.0 | |

= (Csak a CAN-High vezeték mérve
= A piros jel oldalan hianyzik a lezaras

" Az igazi probléma nem a recessziv dominans atmenet, hanem a
dominans — recessziv, mert ott a kovetkez6 bitbe er6sen
beleszolhat

= A latott abra még mikodbképes a halozaton
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Reflexiok a CAN buszon Il.

CAN-ChA

-1,0

= A kabel tulvégén |évo lezaras hianyzik

= Az igazi probléma nem a recessziv dominans atmenet, hanem a

dominans — recessziv, mert ott a kovetkez6 bitbe er6sen
beleszolhat

= A latott abra még mikodbképes a halozaton

Tanszék
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CAN busz lezaras nelkul

. __jw i k__l N

= (Csak a CAN-High vezeték mérve

= Alezaro ellenallas nélkidl nem tud a busz visszatérni a kozos 2.5V-os
fesziltséghez

= Emiatt egy kapacitiv lecsengés van, ami el6bb utobb megsérti a
bitbeszurast
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Fizikai réteg valtozatok
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Fault-tolerant CAN

Tanszék
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Fault-tolerant CAN (ISO 11898-3)

<= 125Kbps bitsebesség

Automatikus atallas
busz hiba esetén
egyvezetékes modra

Max 40m busz hossz

Vce

3.5V

15V CANL
Max 32 node -
recessive dominant recessive
Vee R
L
e =
=/ \ } ] ECU 2 ECUn
Rx o )
i R
ECU 1 Gnd "
Source:
CANH Rudan Bettelheim
Senior Systems Engineer
CANL Freescale Technology

[ollnl
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Hibamodell

. CANH vezeték szakadas
. CANL vezeték szakadas

. CANH rovidzar az akkumulator feszultséghez
. CANL rovidzar a féldhoz

. CANH rovidzar a foldhoz

. CANL rovidzar az akkumulator feszultséghez
. CANL rovidzar CANH-hoz

O
N OO O B W N
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1. CANH wire interrupted

Failure 1 : CANH wire interrupted
Vbat Vcc

RTL

RTL
00—
0.6Vce
i | TxD
TxD { i CL

) <
—»—L CANL \ CANL @bl | e
0 s—

&0 CANH [ )() CANH ERR

ERR
4—— 0.4Vcc
—r—0—
RTH

= Error-detection: CL# CH more then 4 pulses

- R N

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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2. CANL wire interrupted

Failure 2 : CANL wire interrupted
Vbhat Vcc
RTL RTL
00
0.6Vcc TxD
' 00 ) [, [
—»—L CANL \ J CANL cdle | Ry
RxD :D -0
D CANH [ \ CANH ERR
= [k i D>
ERR
<4— 0.4Vcce
——t—
RTH RTH
—  Error-detection: CL# CH more then 4 pulses

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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3. CANH short-circuited to battery

Failure 3 : CANH shorted to Vbat
Vbat Vcc
RTL RTL
00—
0.6Vcc TxD
TxD i [ ) ) '.I" .;b' cL ¢
—> CANL \ ) CANL
1 :S_«;\} RxD
RxD 0 -
<« CANH () CANH ERR
I : N “DCH "
ERR | |
o« _/._ 0.4Vcc
RTH Vbat RTH
= Error-detection: CANH > 2V longer then Tnd_f3

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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3.a CANH short-circuited to Vcc

Failure 3a : CANH shorted to Vcc
Vbat Vcc

RTL RTL
i

Y —[;L| () \ Fjﬁ SO

il CANL \ /) CANL CD_O\ i
&0 CANH [ CANH [ ” |&sm
== T p« N o e
Eﬂ 0.4Vcc

_/'_ A4VC

RTH Vce RTH
= Error—detection: CANH >2V longer then Tnd_{3

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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4. CANL short-circuited to ground

Failure 4 : CANL shorted to Gnd

Vbat Vcc GND
RTL RTL
L\.— \'x 0.6Vce TxD
TD b [ ) .;bCL il
—»—L CANL \ ) CANL g__g TS
Rl
&0 CANH [ | _CANH Y
cH | ERR
ERR ﬁ| \ J fg b
<4— ey 0.4Vcec
RTH

= Error-detection: dominant longer then Tnd_f4

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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5. CANH short-circuited to ground

RTL

Ij 0.6Vce
TxD
CL <

CANL

CANH

0.4Vce

RTH

Failure 5 : CANH shorted to Gnd
Vbat Vcc
RTL
90—
[ A
TxD
e CANL
il \ J
XD CANH [
ERR §| \
.‘—
—or—t—
RTH GND
=  Error-detection: CL# CH more then 4 pulses

:[:CD—o RxD
0

CH|—»

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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6. CANL short-circuited to battery

Failure 6 : CANL wire shorted to Vbat

Vbat Vcc Vbat
RTL RTL
L\._ \/¥ 0.6Vce TxD
TxD o i [ ) ) i ~—‘b cL [t
- CANL \ CANL cole | Ry
D e

)
.od CANH \ _CANH ERR
ERR | |
<4— 0.4Vce
0

RTH RTH
= Error-detection: CANL>7V

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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6.2 CANL short-circuited to Vcc

Failure 6a : CANL shorted to Vcc

Vbat Vcc - Vcc .
0.6Vcc
iy X\@ Toew (R
TxD ) +—~ [CL
—M CANL \ ) CANLIT “cpl, |Rep
RxD : -0
<+« CANH \ _CANH ERR
= ) ) M e
ERR
44— 0.4Vcc
T TRTH RTH

—  Error-detection: CL# CH more then 4 pulses

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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7. CANL mutually shorted to CANH

Failure 7 : CANH shorted to CANL

Vbat Vcc

o -
ﬁ] 0.6Vce
TxD
TxD o O cL [“
—b—l_ CANL cble | AxD
T2

\
J
:R_X—D ﬂo ) CANH '—_D_CHE—'?»

0.4Vcc
RTH RTH

RTL RTL

X

= Error-detection: dominant longer then Tnd {7

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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Példa: fault-tolerant CAN node

AMIS-41682
controller

* optional —_ PC20050610.1 — CAN BUS LINE

Source: AMIS-41682, AMIS-41683 Fault Tolerant CAN Transceiver. Semiconductor Components Industries, LLC, 2010. June, 2010 - Rev. 8. http://onsemi.com
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Single-wire CAN
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Single-wire CAN (SAE J2411)

~ —_— e rossmmme s
" <= 33.33Kbp5 ’ : Wakeup signal level
bitsebesség :
=  Max 40m busz hossz
G o R
= Max 32 node / \
v :
recessive dominant recessive
1II"IrBal't
LA 4% ECU 2 ECU n
Rx Q v
Ry
Vear— | 0G
ECU 1 Gnd
Source:
CANH Rudan Bettelheim

Single-wire media Senior Systems Engineer

Freescale Technology
Forum
2005 Bangalore

Tanszék
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Osszehaonlitas LIN — Fizikai réteg

= Alapotlet: K-Line (1ISO 9141)
= Open-collector

= Az autdakkumulator szintjéhez (Vbat) igazodik.

Vear
A driver node ) receiver node
Vsup - Vsup :
recessive recessive
3 K 60% / \
sl / \
40%
J— dominant ) S— el dominant - -
- L o

GND

[Introduction to Local Interconnect Network (LIN)
Hans-Chr. v. d. Wense, Motorola, March 2000]

- Meéréstechnika és
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CAN CONTROLLER
(e.g. SJA1000)

TX0 RX0 PORT PORT

Rp
" +5V
24to
2.7kQ
1N5060
TXD RxD NSTB  EN i
BAT [T 1 K- v
AU5790 1 1
TRANSCEIVER 100 nF 1to4.7 uF
GND
RTH CANH
L 0Tk,
1%
Ry
L 47 uH
CL
T
10% M
220 pF

CAN BUS LINE

http://www.nxp.com/documents/data_sheet/AU5790.pdf

Note 1  TXO0 should be configured to push-pull operation, active low; e.g., Output Control Register = 1E hex.
Note 2 Recommended range for the load resistor is 3k < Ry < 11k. SL01200

- Meéréstechnika és
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Uj CAN valtozatok

Tanszék
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CAN FD (Flexible Datarate)

= A technologia fejlédesevel a CAN eredeti max.
1Mbit/sec sebessége kevésnek bizonyult

= CAN FD: Bosch el6fejlesztés, ami kés6bb modosulva
az I1SO 11898-1:2015 szabvanyként lesz nemzetkozi

= Tulajdonsagok
o Max. 64byte adatkeretenként

o KettGs bitsebesség: 1 keret elejen a CAN2.0 max.
1Mbit/sec sebessége az adatkeretben haldzat és
transciever fliggd (SIC: Signal Improvement Capability
csillag halézatokhoz) sebesség (praktikusan max. 5-
8Mbit/sec)

o Fejlesztett CRC, bitbeszuras szamlalassal (17bit-es CRC 16
adatbyte-ig, 21-bit 20-64 adatbyte-nal)

o Bizonyos feltételekkel egylitt hasznalhato hagyomanyos
CAN halézatokkal

- Méréstechnika és
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CAN FD - Flexible Data Rate
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CAN FD — Frame Format

CAN Base Format

Arbitration field Control field

S
O r0
F E

CAN FD Base Format

Arbitration field Control field

Arbitration Phase Data Phase
Normal Bit Rate Higher Bit Rate

EDL: Extended Data Length
BRS: Bit Rate Switch (r=switched d=not switched)
ESI: Error State Indicator (r=error passive node d=error active node)

b . Méréstechnika és
ani= ! © BME-MIT 2024. Informaciés Rendszerek AN 34.
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CAN FD

CAN 2.0: Classical base frame format

| | | | |y | [
| Arbitration field : Control field | Data field | CRC field : ﬁ ! EOF : IFS : Bus Idle
[l % F ] { [

S R| | D||D

O | 11-bitidentifier |T| D | r0 | 4-bit DLC | O to 8 bytes | 15-bit CRC| E |1|E| 7 bits 3 bits

F R| E L

o P Classical
-.. i ATR N s CAN data

CAN-FD arbitration CRC field

CAN-FD: CAN flexible data rate base frame format

| Arbitration field i Control field | Datafield | CRCfield 151 EOF | IFS | Busldle
| | I | l{] | |
HE] 1BIE 17-or 21-bif] 2 |, |°
11-bit identifier |r1 [D|DFOR|S | 4-bit DLC | 0-64 bytes ENEl 7 bits 3 bits
ElL| |s]1 SR (] e

Classical

CAN-FD arbitration CAN data

[ g gy 1 2
£ "O1 T P
1o

CRC field CAN-FD arbitration

DEL = Deliminator RTR = Remote transmission request

Tanszék

- Meéréstechnika és
i BME-MIT 2024. M Informacids Rendszerek CAN 35



CAN FD — Data Length (0-64 byte)

Data Length Code

Number of
Data Bytes DLC3 DLC2 DLC1 DLCo
0 0 0 0 0
= 1 0 0 0 1
=
k= g 0 0 1 0
=
S 3 0 0 1 1
£ 4 0 1 0 0
qz
3 3 5 0 1 0 1
(¥) 6 0 1 1 0
7 0 1 1 1
CAN Format 8 1 0/1 0/1 0/1
8 1 0 0 0
12 1 0 0 1
e 16 1 0 1 0
£ 5
i 20 1 0 1 1
Zn
J 24 1 1 0 0
o=
5 32 1 1 0 1
48 1 1 1 0
64 1 1 1 1

Tanszék
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CAN FD atviteli hatékonysag

CAN/CAN FD - Average Bit Rate (Mbit/s) vs. Payload Bit Rate & Data Length
Avg. Bit Rate (Mbit/s)

Classic CAN CAN FD (8 Data Bytes AN FD (16 Data Bytes) = CAN FD (24 Data Bytes)

Assumptions
- Arbitration Rate: 0.5 Mbit/s
- lgnoring stuff bits (reqular & fixed)

Payload Bit Rate (Mbit/s)

Forras: https://www.csselectronics.com/pages/can-fd-flexible-data-rate-intro

- Meéréstechnika és
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Tanszék




CAN FD keret értelmezése PicoScope-al

CANFD-ChA
1,0

= Arbitracios rész 500kbit/sec
= Adatrész 2Mbit/sec
= Adat mezb 64byte-os

Méréstechnika és
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CaOn <L

CAN XL - eXtraLagre CAN



CAN XL

= Cél a CAN FD-nél gyorsabb atvitel megvalositasa

| Bit-rate gap )
% 4 e -
1 | :
-1ununss-n|
:_nBA;E-T:.si
cCan <L
- CANFD f
2 10 100 mhiu'sh

Méréstechnika és
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CAN XL

= Tulajdonsagok

o Vagy CAN-FD, vagy CAN XL transciever-t hasznal (CAN XL
transciever arbitracios szakaszban normal jelszinteket
hasznal, utana valt mas jelszintre)

o CAN-FD transciever-rel képes klasszikus a CAN-FD
halozatokkal egylttmuakodni

o Max. 2048byte adatkeretenkent, lehetdve téeve IP

protokollok hasznalatat, vagy akar Ethernet keretek
atviteléet
o Kulon prioritas és cimzés funkcio

SOF Arbitration Control Data (field) CRC ACK EOF

1 bit 15 bit 81 bit 1 to 2048 byte 36 bit 6 bit 7 bit

- Méréstechnika és
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CAN XL keretformatum

= A keret eleje megegyezik a CAN-FD-vel annak az rO-bitjéig

Priority ID | RRS | IDE | FDF | XLF

11 bit 1bit | 1bit | 1bit | 1bit

CAN XL Arbitration Field CAN XL

priority identifier Control
|~ |o(v|F(0|N|-|o|o©| ., Field
NNNNNNNNNFFEMLGLLL
a|fa[a{=]la][=}{=]l=][=]{=]l=}F2[=] >

L » XLF=0 => FBFF
_» FDF=0 => CBFF
FBFF: CAN FD Base Frame Format IDE=1 => CEFF or FEFF
CBFF: Classic CAN Base Frame Format

CEFF: Classic CAN Extended Frame Format
FEFF: CAN FD Extended Frame Format

- Meéréstechnika és
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CAN XL Control Frame

= Atvitel vezérlés

resXL | ADS (ADH, DH1, DH2, DL1) SDT SEC DLC SBC PCRC vCID AF
1 bit 4 bit 8 bit 1 bit 11 bit 3 bit 13 bit 8 bit 32 bit
CAN XL Control Field
ADS PT DLC SBC HCRC
;é o N(~|O|N |~
= T | | =D — || — | D — | — | — |0
w | 1 | Lid|=|= AR B E= ﬂﬁ%%%:ﬂ:ﬂ |
Q| < |O]0O|m|m m|m|m|m m|m|¢|n|n|m|m m|m

ADS: szinkronizacids élek az arbitracié és adatmez6 kozotti valtashoz
PT: Adat tipus valasztas. CAN keret, TCP/IP, SOME/IP
DLC: Adat hossz megadasa: 1-2048 byte-ig
SBC: Stuff Bit Count
HCRC: Header CRC
VCID: Virtual CAN network ID
AF: Acceptance Field

= « | Méréstechnika és
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CAN XL CRC es ACK field

= CRC: 32 bites CRC, FCP Frame format check pattern

Data Field CRC Field
Byte(0) Byte(DLC) FCRC FCP

— | O MN|~—|O

~|w —|O M~|© vl =121 57 “19la|nlo|o

oD 5|5 @3 o|5 5|5 ol bl brd bl

= ACK: DAS valtas az adat és arbitracios mez0 bitrétjei
kozott

ACK Field EOF Intermission |

Bit 1
Bit 7
Bit 1
Bit 2
Bit 3

Méréstechnika és
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CAN XL vs CAN FD

[FD Data Phase} XL Data Phase
14,00 [11] _ T - 16 Mbit/s
12,00
— 12.3 Mbit/s
£ 10,00 X
+—
5 A npv
= 2 500 A i e TNOU%
= b {l, ERERANNEL 8 Mbit/s
Q [y}
oM T 600
@ .
g 4,00 B Mbits 5 Mbit/s
, 5Nbit/s
200 CAN XL & FD Arbitration-Phase: 600 kbit/s
’ 2 Mbit/s —XL 16 Mbit/s XL 12,3 Mbit/s ——XL 8 Mbit/s  ——XL 5 Mbit/s
[Classrca! CAN ]\_ —FD 2 Mbit/s ——FD5 Mbit/s ——FD8Mbit/s ——CC 0,5 Mbit/s

0,00

0 128 256 384 512 640 768 896 1024 1152 1280 1408 1536 1664 1792 1920 2048
Payload Size [byte]

- Meéréstechnika és
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CAN uzenetek és signalok
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CAN uzenetek (message-ek)

= A 8 byte-os adatmezd lehetséges tartalma

= Signalok

o Normal autéipari kommunikacio

= Diagnosztikai Uzenetek
o KWP2000
o UDS
o OBD...

= Alkalmazasi réteg protokolljai
o CANopen
o DeviceNet
o CAN Kingdom ...

- Meéréstechnika és
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CAN signal

= Signal: valamilyen valtozé értéke

= Hossza: 1-64 bit

"= Egy CAN uUzenet (message) tobb signalt is
tartalmazhat.
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CAN signalok, példa

Valtovezerlo Motorvezeérlo
Signal neve Min-max Mértékegység
Sebesség 0-250 km/h
Valtoéallas -1 -+5

Motorfordulatszam 0-10000 RPM
HGtoviz-homeérséklet | -20 — 100 C fok

b . Méréstechnika és
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CAN signhalok, pelda

Valtovezerlo Motorvezerlo
Signal neve Min-max | Mértékegység | Konverzio Nyers adat mérete
Sebesség 0-250 km/h v=x*4 10 bit
Valtéallas -1-+5 y=x+1 3 bit
Motorfordulatszam 0-10000 | RPM y=X 16 bit
Hiit6viz-homérséklet |-20-100 | Cfok y =(x+20) *2 | 8 bit

- Mérestechnika és
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Példa: message és signalok

Motor uzenet, ID=0x280

11 64
ID Data field
Data field
Motor- Htoviz-

fordulatszam homeérséklet

) BME-MIT 2024.

Egyéb signalok
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Példa: message és sighalok masként

Message:

Wheel speed,

ID=0x420
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Multiplexelés

= A vezérloknek altalaban elore kiosztott
CAN ID tartomanyuk van.

= Ha tobb informaciot szeretnénk kikuldeni,

mint amennyire az ID-k alapjan lehetbség
van, akkor...

o multiplexeljunk,

o hasznaljuk az adatterulet elsd bitjeit ID-nek!

- Meéréstechnika és
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Multiplexed message

11 64
ID Data field
Data field

MUXID1
MUXID2
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CAN adatbazis/matrix
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CAN adatbazis és matrix

= CAN adatbazis (CANdb):
Uzenetek és signalok 6sszessége

= Autogyar- és autoverzio-specifikusak.

= CAN matrix: adatbazis + kild6/fogadd ECU-k

- Meéréstechnika és
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CAN matrix: példa

T ECL ECL
" Vector CANdb editor !
ashboard TCU
.e Prog Prog
o 4 Uzenet
g & g &
o 5 signal
ECL
Laborauto
Prog
g &
Signals/Mode X Tkl B Laborauto 2 Dashboard
“bgacceleratnr _pedal  AcceleratorPedal Coolant (0x380) =T > AcceleratorPedal Coolant (0x380)
“w coaolant_kemp AcceleratorPedal_Coolant (0:x380) <Tw = fdcceleratorPedal_Coolant (0x380)  AcceleratorPadal Coolant (0x380)
S Gear_skate < Tw = Gear (Dxd40) Gear (Oxd40)
“w speedometer <Tw = Dashboard (0x5A0) Dashboard (0x540)
“w kachometer MokarParameter (Qxz30) < T MokarParameter (0xz280) MokorParameker (0xz30)
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Magasabb rétegek
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Alkalmazasi réteg

" |pari alkalmazasokhoz

oCAL CAN in Automation (CiA)
oCANopen CAN in Automation (CiA)
oDeviceNet Allen Bradley—Rockwell
oCAN Kingdom Kvaser

oSDS Honeywell

O...

= Autds alkalmazasokhoz
o OSEK/VDX OSEK
0J 1939 SAE
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CAN fejlesztbeszkozok

s Méréstechnika és
Informacios Rendszerek
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Vector Informatik GmbH

" Alegnépszerlbb autoipari beszallito.

o Bosch-badl valt ki anno.

= P|. a kovetkezb cégek hasznaljak az eszkdzeiket:
o Bosch
o Continental
o Knorr-Bremse
o ThyssenKrupp

= Nagyon draga: millio forint koruli licencek a
legegyszerlbb termékekre is.
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PCl-os és PCMCl-os eszkozok

= PCl, PCle alapd

o Régebbi CAN Board csalad
* Kulonbo6zb piggy megvaldsitasok

o Jelenleg VN1530/VN1531

T -
a8y innit’ n

fenernes
SOEA

DE

. araneans
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USB-s eszkozok

= VN1600 csalad

o A nagyobb eszkozoknél a funkcidk ugyanugy piggy kartyakkal
megadva

= Bonyolultabb eszk6zok mar FlexRay-jel is

VN1611 with
CAN-HS/LIN

VN1610 with
2 x CAN-HS

VN1640A with
4 CAN (FD) /LIN Piggies

VN1630A with 2 CAN (FD)
and for 2 CAN (FD)/LIN Piggies

- Meéréstechnika és
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Stand alone mukodésre is kepes eszkozok

= VN8900 csalad
o Funkciok ugyanugy piggy-kartyakkal megadva

= |ntel Atom processzorral, amivel képes stand alone
mukoddeésre

Méréstechnika és
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Vektor software

= Vektor CANalyzer
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Vektor software

= \/ektor CANoe

Vector CANoe. J193% - [Simulation Setup]
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Vektor CAPL

" Communication Application Programming
Language
o Cjellegli esemény vezérelt nyelv
o Szoros kapcsolatban az adatbazissal
o Hasznalhato CANalayzer, CANoe kdrnyezetben
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