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�>G5<G 6O5<D4NF CAN?

� E5D54<=5 80 E Robert Bosch GmbH < Intel
=4G4?< E>6<5EF=O5 D45>FO =44 E?5F<D<>4F< 
5= < ?D>5>F<D>64=<5< <<>D>EE5< 4?O 5?>>4,
>>F>DO= 5O >55E?5G<64? ?>E?54>64F5?L=O=
?D>F>>>? E6O7< < ?>445D6<64? ?D<>?44=O5
7444G< E D4E?D545?5==O< G?D46?5=<5< 6 D5 
4?L=>< <4ELF455 6D5<5=<. �E=>6=4O F5?L MF> 
7> ?D>5>F4   D47D45>F>4 6OE>>>E>>D>EF=>=
E5F< E ?D>EFO< ?>4>?NG5=<5< G7?>6 < 5?> 
>>6 > L<=5 4?O 46F><>5<?5=. �5D6>=4G4?L=>
CAN (Controller Area Network   ?>>4?L=4O E5FL
>>=FD>??5D>6) ?D54=47=4G4?EO 4?O G?D46?5 
=<O FD4=E<<EE<5= 6 D54?L=>< <4ELF455 6D5 
<5=<, E<EF5<O 4=F< 74=>E4 < 74<5=O 6E5= D4 
4<4?L=>= ?D>6>4>< 46F><>5<?O.

�?>E?54EF6<< CAN, ?>4>5=> GD474=G, 6>D 
64?EO 6> 6E5 ED5DO ?D><OL?5==>7> G?D46 
?5=<O. �D>F>>>? CAN >5?4445F 65?<>>= E>DO 
F>= <>MLN, >>F>D4O =5 >G56<4=4 4> F5E ?>D,
?>>4 �O =5 ?D>=<>?< 6 ?D>5?5<O 6>>DG7 ?D> 
5>F<D>64=<O 6EFD>5==OE D4E?D545?5==OE
E<EF5< G?D46?5=<O, 745 D47?<G=O5 <>4G?<,
5?>><, G7?O < 44FG<>< 4>?6=O 5OFL >5N54< 
=5=O 6 54<=GN E<EF5<G.

� =4EF>OM55 6D5<O <E?>?L7G5FEO E?5F<D< 
>4F<< CAN 65DE<= 2.0� < 2.0� >F Robert Bosch
GmbH, >>F>DO5 >F>DOFO < 4>EFG?=O G5D57
Internet. ,<=4 CAN ?>?GG<?4 <564G=4D>4 
=>5 ?D<7=4=<5, 6OD47<6L55EO 6 >?G5?<>>64 
=<< EF4=44DF4 ISO 11898 (1993). CAN ?>445D 
6<645FEO ?D4>F<G5E>< 6E5<< 654GM<<< ?D> 
<76>4<F5?O<< <=F57D4?L=OE <<>D>EE5<, ?D< 
G5< 4>EFG?=O >4> 46F>=><=O5 CAN >>=FD>? 
?5DO (Stand alone CAN controller), F4> < CAN 
>>=FD>??5DO, <=F57D<D>64==O5 E <<>D>>>= 
FD>??5D4<< (Microcontroller with CAN) F<?4

&4><< >5D47><, CAN   MF> <564G=4D>4=4O
EF4=44DF<7<D>64==4O ?>E?54>64F5?L=4O
L<=4 E<EF5<O (ISO 11898), >55E?5G<64NM4O
DG=>F<>=4?L=O5 6>7<>6=>EF< GD>6=O >4=4 
?4 44==OE < D<7<G5E>>7> >4=4?4 E>7?4E=>
<>45?< E>54<=5=<O >F>DOFOE E<EF5< (ISO/OSI
7498). � =4EF>OM55 6D5<O CAN >G5=L <=F5= 
E<6=> (5G>64?L=> ?46<=>>5D47=>) 6=54DO5F 
EO 74 DG556>< 6> 6E5E ED5D4E ?D><OL?5==>=
46F><4F<><, 46<6GM5<EO FD4=E?>DF5, 6>5= 
=>= F5E=<>5, >>E<>E5.

� O ?>?D>5GN G554<FL �4E 6 F><, GF> MF> =5
E?GG4==>.

Fujitsu
Motorola

Philips Segnetics
Intel

Hitachi
NEC

Mitsubishi Electric
National Semiconductor

Infineon Technologies AG
Temic Telefunken

ST Microelectronics
Toshiba

Micronas Intermetall
LSI Logic/Inicore

Texas Instr ument
Alcatel Mietec

Microchip
AMP Inc

Sican
OKi Electric Industry

AB Automative Electronics
FH BS/WF

<We can CAN= � MF> 456<7 >4=>= =5<5F>>= D<D<O. &5?5DL < <O <>�

65< E>474FL: � “We can CAN too”.

�4GG=>�?D><76>4EF65==>�>><<5DG5E>4O D<D<4 <�-�&����$�=,

>5D47>64==4O 6 1991 7>4G, ?D54?4745F �4< E6>< GE?G7< 6 D47D45>F>5,

6=54D5=<< < D4E?D>EFD4=5=<< <745?<=, ?D>7D4<<, 5<5?<>F5>, EF4=�

44DF>6 < >=<7, F4> <?< <=4G5 >4E4NM<5EO CAN�F5E=>?>7<<.

8051, 68H05 < 4D. �D<6545< ?5D5G5=L ?D><7 
6>4<F5?5= IC, >>F>DO5 <<5NF CAN 6 E6>5= ?D> 
<76>4EF65==>= ?<=5=>5:

co nne cte d Ci
A
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'F> F4>>5 CAN?

CAN   MF> ?D>F>>>? E6O7< (>D4F><5 F5E=< 
G5E><5 E4D4>F5D<EF<><  CAN E<>FD<F5 6 F45 
?<F5) E 6OE>>>=4456=>= ?5D544G5= 44==OE
?> ?>E?54>64F5?L=><G >4=4?G (L<=5) 6 L< 
D>>>65M4F5?L=>< D56<<5 . -F> >7=4G45F, GF>
6E5 CAN G7?O <>7GF «E?OL4FL» 6E5 E>>5M5 
=<O (>44DO), =4E>4OM<5EO =4 L<=5. �O =5
E<>65< ?>E?4FL E>>5M5=<5 F>?L>> >4=><G
CAN G7?G; =5<7<5==> 6E5 CAN G7?O =4 L<=5
?D<<GF E>>5M5=<5. �4=4>>, CAN >>=FD>??5 
DO >55E?5G<64NF ?>>4?L=GN D<?LFD4F<N F4>,
GF>5O >464O= G75? <>7 D547<D>64FL F>?L>>
=4 =G6=O5 5<G E>>5M5=<O.

�D< ?5D544G5 44==OE CAN ?D>F>>>? 4??4 
D4F=> >55E?5G<645F D>D<<D>64=<5 E>>5M5 
=<O, 6O?>?=O5F ?5D544GG 44==OE, >EGM5EF6 
?O5F ?>5<F=GN E<=ED>=<74F<N, 6O?>?=O5F
<45=F<D<>4F<N E>>5M5=<O, ?D>6>4<F 5<F 
EF4DD<=7, ?>4F65D6445F ?D46<?L=>EFL ?D< 
5<4 6E5<<, >5=4DG6<645F < <E?D46?O5F >L<5 
><.

%>>5M5=<5, <E?>?L7G5<>5 CAN G7?><, <<5 
5F ?>?5 4D5<FD464 (Arbitration Field) < <=D>D 
<4F<>==>5 ?>?5 (Data Field), >>F>D>5 <>65F
E>45D64FL 4> 8 54=F>6 44==OE. �D><5 F>7>,
>44D E>45D6<F ?>?5 =4G4?> >44D4 (Start of
Frame) < >>=F4 >44D4 (End of Frame), G?D46 
?ONM55 ?>?5 (Control Field), ?>?O >>=F 
D>?L=>= EG<<O (CRC Field) < ?>?O ?>4F65D6 
45=<O (ACK Field). �E5 CAN G7?O =4 L<=5 E<= 
ED>=<7<DGNFEO ?5D6O< 5<F>< ?>?O Start of
Frame < 44?55 6>EEF4=46?<64NF E<=ED>=<74 
F<N ?5D5?444<< 5<F>6 6 >44D5 (?D< 4?<==OE

?>E?54>64F5?L=>EFOE F<?4 &000000& <?<
&111111& <E?>?L7G5FEO <5E4=<7< 5<FEF4D 
D<=74).

CAN <E?>?L7G5F >>D>F><5 E>>5M5=<O   <4> 
E<<4?L=4O E5D6<E=4O =47DG7>4   94 5<F4. � CAN
E>>5M5=<< =5F O6=>7> 44D5E4. &4>>= F<? D4E 
EO?>< E>>5M5=<= =47O645FEO «EE5<4 44D5E4 
F<<, >D<5=F<D>64==>= =4 E>45D6<<>5». �DG 
7<<< E?>64<<, E>45D6<<>5 44==OE 6 CAN E> 
>5M5=<< >4> 5O =5O6=> >?D545?O5F 44D5E <E 
F>G=<>4 MF>7> E>>5M5=<O < 44D5E4 ?D<5<=< 
>>6, >><G MF4 <=D>D<4F<O =5>5E>4<<4 (=4?D< 
<5D, >4<= CAN G75? 6O445F =4 L<=G «&5<?5 
D4FGD4 <4E?4 46<74F5?O   800%»; 6E5 4DG7<5
CAN G7?O ?D<=<<4NF MF> E>>5M5=<5,  => <E 
?>?L7GNF MFG <=D>D<4F<N F>?L>> F5 G7?O,
>><G >=4 =5>5E>4<<4).

�4 CAN L<=5 <>7GF ?5D54464FLEO F>?L>>
G5FOD5 F<?4 >44D>6:

  DATA Frame   >44D 44==OE; <E?>?L7G5FEO
4?O ?5D544G< 44==OE;

  REMOTE Frame   >44D, <E?>?L7G5<O= 4?O
4<EF4=F<>==>7> 74?D>E4 44==OE >F G44?5= 
=>7> CAN G7?4;

  ERROR Frame   >44D >L<5><; ?5D5445FEO,
>>744 >5=4DG6<64NFEO >L<5>< =4 L<=5;

  OVERLOAD Frame   >44D ?5D5?>?=5=<O;
?5D5445FEO 4?O 7445D6>< ?5D544G< ?4>5F>6
DATA Frame < REMOTE Frame.

�464O= F<? >44D4 <E?>?L7G5FEO 4?O >?D5 
45?5==OE F5?5=. �44DO ERROR Frame <
OVERLOAD Frame, >>744 MF> =5>5E>4<<>, ?5 
D544NFEO CAN G7?>< 46F><4F<G5E><. �4?>? 

$>D<4FO >44D>6 44==OE: (a) EF4=44DF=O= D>D<4F >44D4, (b) D4EL<D5==O= D>D<4F >44D4

S

O

F

11

58F
1

58F

Identifier

1

58F

R

T

R

I

D

E

1

58F

r

0

1

58F

DLC

4

58F4
0...8 * 8

58F

Data CRC

16

58F
2

58F4
7

58F

ACK End of Frame

>=3

58F

Inter-Mission

(4)

S

O

F

11

58F
1

58F
1

58F
1

58F

DLC

4

58F4
0...8 * 8

58F

Data CRC

16

58F
2

58F4
7

58F

ACK End of Frame

>=3

58F

I

F

S

Identifier Identifier

18

58F
1

58F
1

58F

I

D

E

S

R

R

1

58F

R

T

R

r

0

r

1

(b)
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=5=<5 <=D>D<4F<5= >44D>6
DATA Frame < REMOTE Frame
=4E>4<FEO 6> 6?4EF< ?D>5> 
F<D>6M<>4 E<EF5<O.

CAN E?5F<D<>4F<< >?D5 
45?O5F 2 F<?4 D>D<4F4 >44D4.
%F4=44DF=O= D>D<4F (G4EFL �
CAN E?5F<D<>4F<<) >?D545 
?O5F Arbitration Field >4> 11 
5<F=>5. $4EL<D5==O= D>D 
<4F (G4EFL � CAN E?5F<D<>4 
F<<) >?D545?O5F MF> ?>?5 >4>
29 5<F=>5. �4>>= <7 F<?>6
D>D<4F>6 ?5D5445FEO ?> E5F<
  74445FEO >?D545?5==O<<
5<F4<< 6 ?>?5 Control Field.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

�E>55==>EF< CAN

�5?<>>?5?=O5 6>7<>6=> 
EF< CAN >?D545?ONFEO <>M 
=O< =45>D>< E6>=EF6, >>F> 
DO5 G?D46?ONF E6O7LN =4
L<=5. CAN 46F><4F<G5E><
G?D46?O5F 6E5<< DG=>F<O<<
?5D544G< 44==OE G5D57:

  46F><4F<G5E><= 4>EFG? >
L<=5;

  ?D<>D<F5F=>5 D47D5L5 
=<5 >>=D?<>F=>= E<FG4F<<
?D< >5D4M5=<< > L<=5;

  ?5D544GG 44==OE;
  >5=4DG65=<5 >L<5>>;
  46F><4F<G5E>GN D5FD4= 

E?OF<N ?4>5F>6, D4=55 ?5D5 
44==OE E >L<5>>=;

  ?>4F65D645=<5 4>EF46><
?4>5F>6;

  46F><4F<G5E>>5 >F>?NG5 
=<5 =5<E?D46=OE G7?>6.

�4> < Ethernet, CAN E5FL
D45>F45F 6 D56<<5 CSMA
(Carries Sense Multiple
Access). -F> >7=4G45F, GF> >>744 <<55FEO >44D
4?O ?5D544G<, CAN E?GL45F L<=G (Carries
Sense   >>=FD>?L =5EGM5=) < 5E?< L<=4 E6> 
5>4=4, ?5D5E>4<F > ?5D544G5 >44D4. �=>65 
EF65==O= 4>EFG? (Multiple Access) 74>?NG4 

5FEO 6 F><, GF> ?N5>= CAN G75?, >?D545?<6
GF> L<=4 E6>5>4=4, <>65F =4G4FL ?5D544GG
E6>57> E>>5M5=<O.

$47?<G<5 <564G CAN < Ethernet ?D><EE> 
4<F, >>744 464 <?< 5>?55 G7?>6 >4=>6D5<5= 

&45?<F4 1. �D4F><5 F5E=<G5E><5 

E4D4>F5D<EF<>< CAN 

&BCB?B7<S (<A4 (@BAB>4A4?) c F9D@<A4FBD4@< A4 >BAJ4I 

�?<A4 L<AO &<CB6B9 � 40 @9FDB6 CD< E>BDBEF< C9D984K< 1  5<F/E9>., 
8B 10000 @9FDB6 CD< G@9APL9A<< E>BDBEF< C9D984K< 8B 5 

�5<F/E9>. 

&<C L<AO �<F4S C4D4, E<?B64S E9FP, D48<B>4A4?, BCFB6B?B>AB, ��->4A4? 

%>BDBEFP C9D984K< %F4A84DF<;B64AA4S � @4>E<@G@ 1  5<F/E9>. A4 8?<A9 40 

@9FDB6; 6B;@B:AB � 1,6  5<F/E9>. A4 8?<A9 10 @9FDB6 

$9:<@ C9D984K< #BE?98B64F9?PA4S 4E<AIDBAA4S C9D984K4 84AAOI, 
6B;@B:ABEFP multiMaster, 7DGCCB64S C9D984K4 (multiEast), 

NRZ >B8<DB64A<9 E 5<FEF4HH<A7B@ 

�BEFGC > L<A9 CSMA/CA (Carrier Sense Multiple Access/Collision Arbitration), 
;4I64F L<AO K9D9; CD<BD<F9F >48D4, 6EFDB9AAO= 4D5<FD4: 

A4 5<FB6B@ GDB6A9, A9D4;DGL4RM<= 4?7BD<F@ 

&<C 6OIB84 C9D98. � EBBF69FEF6<< E ISO/IS 11898 

'<E?B 6B;@B:AOI 
G;?B6 

!9B7D4A<K9AAB (F9BD9F<K9E><), 8B 127 A4 E97@9AF9 
(CD4>F<K9E><), CDBEFB CB8>?RK4RFES < BF>?RK4RFES (plug & 

play) 

�B;@B:ABEFP 
Real-Time  

�46<E<F BF @4>E<@4?PAB 8BCGEF<@B= ;489D:>< 8?S 
EBB5M9A<S E 6OEB><@ CD<BD<F9FB@, D94?PAB < 120 µE9> 8?S 1 
 5<F/E. 

�OEB>4S 
A489:ABEFP 

"59EC9K<649FES K9D9;: B5A4DG:9A<9 BL<5><, B5D45BF>G 
BL<5><, ?B>4?<;4J<R BL<5><. $4EEFBSA<9 %9@@<A74 = 6. 

"8A4 A9 B5A4DG:<649@4S BL<5>4 ;4 1000 ?9F. 
�OEB><= <@@GA<F9F > Q?9>FDB@47A<FAO@ CB@9I4@. 

"5A4DG:9A<9 
BL<5>< 

�4:8O= CAN >BAFDB??9D 6OCB?AS9F @BA<FBD<A7 E6B97B 
C9D984FK<>4 < 6E9I CD<9@A<>B6, 15 5<FB64S CRC, 6E9 
GK4EF6GRF 6 CDB69D>9 6OCB?A9A<S 5<FEF4HH<A74 < 
J9?BEFABEF< HD9=@4  

"5D45BF>4 
BL<5>< 

�E9 A9CBED98EF69AAB GK4EF6GRF 6 CB8F69D:89A<< 
CD46<?PABEF< CD<9@4 HD9=@4 < @4D><DB6>9 A9CD46<?PAB7B 
HD9=@4 

�B>4?<;4J<S 
BL<5>< 

$4;?<K49F E<FG4J<< @9:8G H<>E<DB64AAO@< BL<5>4@< < 
6D9@9AAB= BL<5>B= (CB@9I4). $<>E<DB64AA4S BL<5>4 
46FB@4F<K9E>< BF>?RK49F CAN-G;9?. �B;@B:AB 
46FB@4F<K9E>B9 CB8>?RK9A<9. 

#DBFB>B? 7 GDB6AS: CAL, CANopen, DeviceNet, SDS, CAN Kingdom, SeleCAN, 

SAE J1939 

#DBFB>B? 2-1 
GDB6AS: 

ISO 11898, ISO 11519-2, SAE J2284, SAE J2411 

"5?4EFP 
CD<@9A9A<S 

&D4AECBDF, CDB@OL?9AA4S 46FB@4F<>4, DB5BFBF9IA<>4, 
@98<J<A4, 46<4J<S, @BDE>B= FD4AECBDF, 6B9AA4S F9IA<>4,  
>BE@<K9E><9 EF4AJ<< < ECGFA<><. 

�CC4D4FA4S 
CB889D:>4 

Motorola, Philips, Siemens, NEC, Microchip, Mitsubishi, Intel, 

Fujitsu, Toshiba, ST Microelectronics, Thomson, Texas 
Instruments, Hitachi, National Semiconductor, Temic, � 
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=> >?D545?ONF, GF> L<=4 E6>5>4=4 < =4G<=4 
NF ?5D54464FL E6>< >44DO. -F> 6545F > >>=D 
?<>F=>= E<FG4F<< (>>??<7<<) =4 L<=5. �
Ethernet ?D< EF>?>=>65=<< ?5D544NM<5 G7?O
>5=4DG6<64NF MFG E<FG4F<N (Collision
Detected) < ?D5>D4M4NF ?5D54464FL >44DO,
GF>5O ?>765 ?>?OF4FLEO E=>64 ?5D544FL E6><
E>>5M5=<O. -F> 6545F > ?>F5D5 6D5<5=< <
G<5=LL5=<< ?D>?GE>=>= E?>E>5=>EF< E5F<.
� ?D<=F<?5 6>7<>6=4 F4>4O E<FG4F<O, >>744
=<>F> <7 G7?>6 =5 GEFG?45F 4>D>7G   E5FL
Ethernet ?>6<E45F.

CAN F4>GN E<FG4F<N D5L45F ?> 4DG7><G.
�>744 ?D><EE>4<F >>=D?<>F=4O E<FG4F<O ?D<
>5D4M5=<< > L<=5, CAN >?D545?O5F ?>554< 
F5?O =4 >E=>65 ?>5<F=>7> 4D5<FD464 E>45D 
6<<>7> ?>?O Arbitration Field 6E5E ?D<=<<4 
NM<E 6 >>=D?<>F5 E>>5M5=<=. �>556445F
G75? E =4<6OEL<< ?D<>D<F5F>< < ?D>4>?64 
5F ?5D54464FL E6>= >44D. �DG7<5 CAN G7?O E
5>?55 =<7><<< ?D<>D<F5F4<< E>>5M5=<= ?> 
?OF4NFEO ?5D544FL E6>< >44DO ?>765. &4>>=
<5F>4 >?D545?5=<O ?>554<F5?O =47O645FEO
Collision Arbitration (4D5<FD46 EF>?>=>65=<O).

�>MF><G 7>6>DOF, GF> Ethernet D45>F45F 6
D56<<5 4>EFG?4 > L<=5 ?> 4?7>D<F<G CSMA/
CD, 4 CAN   CSMA/CA (6 ?<F5D4FGD5 <=>744
6EFD5G45FEO CSMA/CD+CA).

�4==O= D56<< CAN >55E?5G<645FEO F5<,
GF> 6E5 CAN G7?O ?>4>?NG5=O > L<=5 ?> EE5 
<5 «<>=F46=>5 �», 745 G75?, ?5D544NM<= «0»
4><<=<DG5F =44 6E5<< G7?4<<, ?5D544NM<5
«1». CAN 6O?>?=O5F 44==O= ?>5<F=O= 4D5<F 
D46 F>?L>> =44 E>45D6<<O< ?>?O Arbitration
Field. �>MF><G ?D< ?D>5>F<D>64=<< =5>5E> 
4<<>, GF>5O E>45D6<<>5 MF>7> ?>?O   <45= 
F<D<>4F>D    5O?> G=<>4?L=> 4?O >464>7>

>44D4. �<>4>4O ?4D4 CAN G7?>6 =5 <>65F ?> 
E?4FL E>>5M5=<5 E >4<=4>>6O<< <45=F<D< 
>4F>D4<<. �=4?>7<G=O< >5D47><, =<>4>>=
CAN G75? =5 <>65F ?D<=OFL E>>5M5=<O D47 
=OE F<?>6, => E >4<=4>>6O<< <45=F<D<>4F> 
D4<<.

�5=4DG65=<5 < >5D45>F>4

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

>L<5><

CAN ?D>F>>>? <<55F <>M=O5 ED54EF64 >5 
=4DG65=<O >L<5>>. � >F?<G<5 >F 4DG7<E
L<==OE E<EF5<, 6 CAN ?D>F>>>?5 =5F ?>4 
F65D644NM<E E>>5M5=<=. �<5EF> MF>7> >=
E<7=4?<7<DG5F > 6>7=<>=>65=<< >L<5>> ?5 
D544G<. � CAN D54?<7>64=> ?OFL <5E4=<7<>6
?D>65D>< =4 =4?<G<5 >L<5>< (>F<5F<<, GF>
6E5 >=< D54?<7>64=O 4??4D4F=O< E?>E>5><):

  Bit Error (>L<5>4 =4 GD>6=5 5<F4). �4=4
<7 G=<>4?L=OE >E>55==>EF5= CAN E>EF><F 6
F><, GF> ?N5>= CAN G75? ?D< ?5D544G5 E6>5 
7> E>>5M5=<O <>65F >>=FD>?<D>64FL E6>=
E>5EF65==O= E<7=4? =4 L<=5. -F> ?>76>?O5F
CAN =4456=> >?D545?OFL 7?>54?L=O5 >L<5 
>< < >L<5><, E6O74==O5 E ?5D544FG<>><.

  Stuff Error (>L<5>4 5<FEF4DD<=74). �D<
?5D544G5 E>>5M5=<O D45>F45F 4?7>D<F< 5<F 
EF4DD<=74 (6EF46>4 4>?>?=<F5?L=>7> 5<F4
?>E?5 ?OF< ?>4DO4 <4GM<E 5<F E >4<=4>>6O<
7=4G5=<5<). �E?< ?D<5<=<>4<< 5G45F ?>?G 
G5=> L5EFL ?>E?54>64F5?L=OE 5<F E >4=<< <
F5< 65 7=4G5=<5<, F> CAN EG<F45F MF> E>>5 
M5=<5 >L<5>G=O<.

  CRC Error (>L<5>4 >>=FD>?L=>= EG<<O).
CRC ?>E?54>64F5?L=>EFL E>45D6<F D57G?LF4F
CRC 6E57> E>>5M5=<O, ?5D544645<>7> ?5D5 
44FG<>><. �E5 (<<5==> 6E5) ?D<5<=<><, ?D< 
=<<4O E>>5M5=<5, 6OG<E?ONF CRC < ED46=< 
64NF 55 E ?>?GG5==>=. �D< =5E>6?445=<<
>>=FD>?L=OE EG<< (?>?GG5==>= 6 >44D5 6
?>?5 CRC Field < 6OG<E?5==>=) E>>5M5=<5
EG<F45FEO >L<5>G=O<.

  Form Error (>L<5>4 D>D<4F4). �E5 CAN
G7?O ?D>65DONF E>>F65FEF6<5 EFDG>FGDO ?D< 
=<<45<>7> E>>5M5=<O 57> D<>E<D>64==><G
D>D<4FG < 57> D47<5DG (D>D<4F CAN EFD>7>
D<>E<D>64=).

�>5<F=O= =545EFDG>F<6=O=

(=5D47DGL4NM<=)4D5<FD46

<564G G7?4<< 1, 2 < 4

'75? 4

'75? 2

'75? 1
recessive

recessive

recessive

dominant

dominant

dominant

4 6O5O? 2 6O5O?

&8>?
58F4
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  Acknowledgement Error (>L<5>4 ?>4 
F65D645=<O). �L<5>4 ?>4F65D645=<O >5=4 
DG6<645FEO ?5D544FG<>><, 5E?< E>FO 5O >4<=
CAN ?D<5<=<> =5 ?>4F65D4<? ?>?GG5=<5 ?D4 
6<?L=>7> E>>5M5=<O (<?< ?D<5<=<>>6 =4
L<=5 =5F 6>>5M5).

�D< ?D<5<5 >44D4 6E5 CAN G7?O 6O?>?=O 
NF <5E4=<7<O >5=4DG65=<O >L<5>< < 5E?<
>4>>= ?<5> G75? >5=4DG6<645F >L<5>G, >= 75 
=5D<DG5F >44D ERROR Field, >>F>DO= ?D5DO 
645F ?5D544645<O= >44D DATA Field <?<
REMORE Field. �D< MF>< ?5D544FG<>, E>>5M5 
=<5 >>F>D>7> ?D5D64=>,  46F><4F<G5E>< 4?O
?4D4F=> ?>6F>D<F ?5D544GG E>>5M5=<O.

�D<<5=O5<O5 <5F>4O ?>76>?ONF CAN 74O
D4=F<D>64FL, GF> E>>5M5=<5 ?<5> ?D4O
6<?L=> ?D<=OF> 6E5<<, ?<5> 57> =5 ?D<O
=O? =<>F>.

�464O= CAN G75? ?>445D6<645F 464 6=GF 
D5==<E EG5FG<>4 >L<5>>: EG5FG<> >L<5>>
?D< ?5D544G5 < EG5FG<> >L<5>> ?D< ?D<5<5.
CAN <E?>?L7G5F E?>6=O= <5E4=<7< EF4F<E 
F<G5E>>= >F5=>< E5>==OE E<FG4F<= =4 G7?5
4?O D4E?>7=464=<O =5<E?D46=>EF< E4<>7>
G7?4. &5< E4<O< 6 CAN =56>7<>6=4 E<FG4F<O,
>>744 =5<E?D46=O= G75? 5?>><DG5F D45>FG
6E5= E5F<  (CAN E5FL «?>465E<FL» =56>7<>6O
=>).

�46=5=L4O E4D4>F5D<EF<>4   65D>OF=>EFL
>EF4F>G=>= >L<5>< (65D>OF=>EFL F>7>, GF>
44==O5 5G4GF <E>465=O < MF> <E>465=<5 >E 
F4=5FEO =574<5G5==O<)   4?O CAN >D4==5
<4?4. &4>, 5E?< CAN E5FL D45>F45F E> E>>D>E 
FLN 1�5<F 6 E5>. ?D< ED54=5= 747DG7>5 50 %,
>5M5< 6D5<5=< DG=>F<>=<D>64=<O 4000 G4 
E>6 < ED54=5= 4?<=>= E>>5M5=<O 80 5<F, F>
>5M55 >>?<G5EF6> ?5D544==OE E>>5M5=<=
E>EF46?O5F 9*1010. %F4F<EF<G5E>>5 G<E?> =5 
>5=4DG65==OE >L<5>> ?5D544G< 44==OE 6
F5G5=<5 MF>7> 6D5<5=< D45>FO <5=55 10 2.
�DG7<<< E?>64<<, ?D< M>E??G4F4F<< E<EF5<O
8 G4E>6 6 45=L 6 F5G5=<5 365 4=5= < G4EF>F5
?>O6?5=<O >L<5>> 0,7 6 E5>G=4G >4=4 =5 >5O
=4DG65==4O >L<5>4 5G45F ?>O6?OFLEO 6
E5F< CAN 6 ED54=5< >4<= D47 6 FOEOG5?5O
F<5.

�D>F>>>? CAN >?D545?O5F 65D>OF=>EFL =5 
>5=4DG65=<O <E>465==>7> E>>5M5=<O, >4>

q < 4.7 * 10 11 * error rate

745 error rate 3 G4EF>F4 ?>O6?5=<O >L<5 
><.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

$<7<G5E><= GD>65=L CAN

$<7<G5E><= GD>65=L >?D545?O5F GD>6=< <
EE5<G ?5D544G< 5<F>6OE E<7=4?>6 =4 L<=5.

CAn E?5F<D<>4F<O =5 >?D545?O5F F<? D< 
7<G5E>>= ED54O CAN E5F<. �D>F>>>? CAN D4 
5>F45F < =4 6<F>= ?4D5, < =4 >?F>6>?>>=5, <
=4 6OE>>>6>?LF=>= ?<=<< 220 �, < D44<>>4 
=4?5, < =4 �� >4=4?5.

�4>E<<4?L=4O E>>D>EFL CAN L<=O, E>7?4E 
=> EF4=44DF4,   1�5>4. �D< MF>= E>>D>EF< <> 
65F <E?>?L7>64FLEO <4>E<<4?L=4O 4?<=4 >4 
55?O >>>?> 40 <5FD>6. %>>F=>L5=<5 65?<G< 
=O 4?<=O >455?O < E>>D>EF< D45>FO CAN:

1000 >5<F/E5>. 40 <5FD>6
500 >5<F/E5>. 130 <5FD>6
250 >5<F/E5>. 270 <5FD>6
125 >5<F/E5>. 530 <5FD>6
100 >5<F/E5>. 620 <5FD>6
50 >5<F/E5>. 1300 <5FD>6
20 >5<F/E5>. 3300 <5FD>6
10 >5<F/E5>. 6700 <5FD>6
5 >5<F/E5>. 10000 <5FD>6
&5>D5F<G5E>< 6>7<>6=4O <4>E<<4?L=4O

E>>D>EFL CAN   1,6 �5<F/E5>. =4 10 <5FD4E (65 
?<G<=4 6 EF4=44DF =5 6E>4<F). �5>>F>DO5 CAN
>>=FD>??5DO ?>445D6<64NF E>>D>EF< 6OL5
1 �5<F/E5>.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

�>G5<G 6O5<D4NF CAN?

�D5?O= EF4=44DF. �D>F>>>? CAN 4>F<6 
=> <E?>?L7G5FEO G65 5>?55 10 ?5F. %5=G4E =4
DO=>5 ?D54EF46?5=> <=>7> D47?<G=OE CAN
<745?<= < <=EFDG<5=F4?L=OE ED54EF6 4?O
=57>.

�??4D4F=4O ?>445D6>4 ?D>F>>>?4.
�D>F>>>? CAN D54?<7>64= 6 >4=>< >D<EF4? 
?5, GF> ?>76>?O5F 5OEFD> < ?57>> EFD><FL 6O 
E>>>MDD5>F<6=O5 6OE>>>E>>D>EF=O5 6OE>>> 
=4456=O5 E<EF5<O.

$47?<G=4O ED544 ?5D544G<. �E=>6=4O ED5 
44 ?5D544G<   6<F4O ?4D4. CAN E<EF5<4 <>65F
F4>65 D45>F4FL F>?L>> =4 >4=>< ?D>6>45. �<5 
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NFEO E<EF5<O, <E?>?L7GNM<5 6 >4G5EF65 ED5 
4O ?5D544G<   E<?>6O5 ?<=<<, >?F>6>?>>=>,
�� >4=4?, D44<>>4=4? < 4D.

�D56>EE>4=4O >5D45>F>4 >L<5>>. �D>F> 
>>? CAN <<55F <5E4=<7<, ?>76>?ONM<= >F 
>?NG4FL 45D5>F=O= G75? < =5 4>?GE>4FL 5?> 
><D>64=<5 E5F<.

%>D>L4O ?>445D6>4 E<EF5< D54?L=>7>
6D5<5=<. �E?>?L7>64=<5 7?>54?L=OE G4E>6
< L<D>>>65M4F5?L=O= E?>E>5 ?5D544G< E> 
>5M5=<= ?>76>?O5F E>74464FL ?>?=>EFLN
E<=ED>==O5 E<EF5<O.

%>D>L4O ?>445D6>4 E<EF5<, G?D46?O5+
<OE E>5OF<O<<. &4> >4> 6E5 CAN G7?O E?G 
L4NF 6E5 E>>5M5=<O, ?D>EF> D54?<7GNFEO
?D<?>65=<O, D45>F4NM<5 ?> E>5OF<==><G
G?D46?5=<N.

�D<5=F<D>64= =4 D4E?D545?5==O5 E<E+
F5<O G?D46?5=<O. �D>F>>>? CAN >G5=L E> 
D>L> ?>4E>4<F 4?O ?>EFD>5=<O D4E?D545?5= 
=OE E<EF5< G?D46?5=<O. �E?>?L7G5<O= <5 
F>4 4D5<FD464 4?O >?D545?5=<O ?D<>D<F5F4
E>>5M5=<O < L<D>>>65M4F5?L=4O ?5D544G4
?>76>?ONF ?D>EF> < >?F<<4?L=> ?D>5>F<D> 
64FL F4><5 E<EF5<O.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

�=54D5=<5 CAN

� =4EF>OM55 6D5<O CAN =4E>4<F E4<>5 L< 
D>>>5 ?D<<5=5=<5 6 D47?<G=OE >5?4EFOE 45 
OF5?L=>EF< G5?>65>4. -F>:

�6<6GM<=EO FD4=E?>DF:�6<6GM<=EO FD4=E?>DF:�6<6GM<=EO FD4=E?>DF:�6<6GM<=EO FD4=E?>DF:�6<6GM<=EO FD4=E?>DF:

  �4EE46<DE><5 46F>5GEO
  &D5=?5DO < 7DG7>6<><
  �47>= ??4FD>D<O < F5??>6>7O
  �57>>6O5 46F><>5<?<
  �?4=5DO < E4<>?5FO
  �>5744, M?5>FD<G>< < <5FD>
  �>DE><5 EG44 < ?4D><O
  /EFO < <>F>D=O5 ?>4><
  %5?LE>7. <4L<=O (>><54==O < 4D.)
  ->E>464F>DO
  �>D>6=O5 <4L<=O
  �5E=O5 <4L<=O
  ->E>464F>DO < 4D.

�D><OL?5==4O 46F><4F<>4:�D><OL?5==4O 46F><4F<>4:�D><OL?5==4O 46F><4F<>4:�D><OL?5==4O 46F><4F<>4:�D><OL?5==4O 46F><4F<>4:

  ��� (PLC)
  $>5>FO < <4=<?G?OF>DO
  %5D6>46<74F5?<
  �=F5??5>FG4?L=O5 E5=E>DO < <5E4=<7<O
  �<4D46?<>4
  �4FG<>< D4EE>44 6>4O < M?5>FD<G5EF64
  &5>EF<?L=4O ?D><OL?5==>EFL
  �54<F<=E><5 ?D<5>DO
  �ED4==> ?>64D=4O E<7=4?<74F<O
  �<DFO
  %F<D4?L=O5 <4L<=O
  %<EF5<O 4>EFG?4 < 4D.

�5N5>FO E >>=FGD=O< G?D46?5=<5<:�5N5>FO E >>=FGD=O< G?D46?5=<5<:�5N5>FO E >>=FGD=O< G?D46?5=<5<:�5N5>FO E >>=FGD=O< G?D46?5=<5<:�5N5>FO E >>=FGD=O< G?D46?5=<5<:

  %<EF5<O >>=4<F<>=<D>64=<O 6>74GE4
(%��)

  %<EF5<O 46F><4F<G5E>>7> D57G?<D>64=<O
446?5=<O (%�$�)

  %<EF5<O 46F><4F<G5E>>7> D57G?<D>64=<O
F5<?5D4FGDO (%�$&)

  �>=<F>D<=7 D45>FO FGD5<=
  '?D46?5=<5 ?4D>6O<< >>F?4<<
  %<<G?OF>DO >45<=O ?<?>F4

�>5==O5 E<EF5<O:�>5==O5 E<EF5<O:�>5==O5 E<EF5<O:�>5==O5 E<EF5<O:�>5==O5 E<EF5<O:

  �DO?4FO5 D4>5FO < 55E?<?>F=O5 ??4=5 
DO

  �EFD55<F5?<
  �>5==> <>DE>>= D?>F
  '?D46?5=<5  6 F4=>4E
  �>46>4=O5 ?>4><
  %4<>E>4=O= FD4=E?>DF
  %?GF=<>< < >>E<<G5E><5 EF4=F<<

'F>5O ?>>474FL �4< 6EN <>ML CAN E5F<,
?D<6545< 44?5>> =5 ?>?=O= ?5D5G5=L D54?L 
=OE <745?<=, 745 <E?>?L7G5FEO Controller Area
Network (?D<<5DO 67OFO <7 5G>?5F4 CAN
Application Spotlights, <744==>7> CiA > 5 ?5F 
=5<G N5<?5N   1997 7>4   >5D47>64=<O 4EE> 
F<4F<< CAN in Automation, 4 F4>65 <4F5D<4 
?>6 4>EFG?=OE 6 Internet).
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�>?LL>= DO4 <4L<= E?5F<4?L=>7> =47=4 
G5=<O, =4?D<<5D ?>64D=O5 <4L<=O D<D<O
Likenwalde (�5D<4=<O), <E?>?L7GNF CAN E5FL.

'?D46?5=<5 <>M=O< >4DL5D=O< 7<4D46?<G5E><< M>E>464 
F>D>< RH 170 D<D<O Orenstein & Koppel ?>?=>EFLN >EGM5 
EF6?O5FEO ?> CAN E5F<.

$<D<4 Glass (�5D<4=<O) D47D45>F4?4 <>M 
=GN 5>DF>6GN 4<47=>EF<G5E>GN E<EF5<G 4?O
>><54==4 Lexion.

MercedesOBenz (�5D<4=<O) 5O? ?5D6O< ?D> 
<76>4<F5?5< ?57>>6>7> 46F><>5<?O, <E?>?L 
7GNM<= CAN 4?O >5N54<=5=<O M?5>FD>==OE
5?>>>6 G?D46?5=<O 46<74F5?5<.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

�D<<5DO 6=54D5=<O CAN
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$<D<4 Deutsche Bahn (�5D<4=<O) <E?>?L 
7G5F CAN E5FL 4?O E<EF5<O E5>D4, G?D46?5=<O
< >>=FD>?O 65?57=>4>D>6=O<< ??4FD>D<4 
<<.

$<D<4 Fendt (�5D<4=<O) <E?>?L7G5F CAN
E5FL 6 E5?LE>>E>7O=EF65==OE <4L<=4E (FD4> 
F>D4, ?>7DG7G<>< < 4DG74O F5E=<>4).

CAN Kingdom (?D>F>>>? ?D<>?44=>7> GD>6 
=O, >E=>64==O= =4 CAN) <E?>?L7G5FEO 6 L654 
E><E ?5E>6>4G5E><E <4L<=4E.

 

$4E?D545?5==O5 E<EF5<O G?D46?5=<O 46< 
65=<5< =4 ?5D5>D5EF>4E D<D<O Multanova
(,65=F4D<O) D54?<7>64=O =4 CAL (?D>F>>>?
?D<>?44=>7> GD>6=O, >E=>64==O= =4 CAN).

'=<65DE<F5F Delft (�<45D?4= 
4O) D47D45>F4?< E<EF5<G G?D46 
?5=<O <=64?<4=>= >>?OE>>= =4
5475 E?5F<D<>4F<< M3S (6 >E=> 
65 ?56<F CAN ?D>F>>>?), >>F>D4O
E>>D> ?>?GG<F EF4FGE <564G=4 
D>4=>7> EF4=44DF4 (ISO TC173 SC1
WG7).
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$47?<G=O5 56D>?5=E><5 ?D><76>4<F5?<
?57>>6OE 46F><>5<?5= <E?>?L7GNF CAN E5FL
4?O G?D46?5=<O 7454D<F=O<< >7=O<<, EF5> 
?>?>4N5<=<>4<< < 4DG7<<< G7?4<< 46F><> 
5<?O, =4?D<<5D <>45?L VW Passat D<D<O
Volkswagen (�5D<4=<O).

CAN E5FL <E?>?L7G5FEO 6 %,� < �6D>?5 4?O
G?D46?5=<O <>M=O<< 4<75?L=O<< 46<74F5 
?O<< 6 7DG7>6<>4E < FD5=?5D4E.

�>?LL<=EF6> <<D>6OE ?D><76>4<F5?5= ?57>>6OE 46F><> 
5<?5=, F4><5 >4> Adam Opel AG, BMW AG, DaimlerOBenz AG,
Dassault, Delco, Denso, Volkswagen AG, Renault S.A., PSAO
Peugeot Citroen, Volvo < <=>7<5 4DG7<5 (=4 44==O= <><5=F
44 D<D<O), >5N54<=<?<EL 6 4EE>F<4F<N OSEK/VDX (Offene
Systeme und deren Schnittstellen fur die Elektronik im
Kraftfahrzeug/Vehicle Distributed eXecutive   >F>DOFO5 E<EF5 
<O < E>>F65FEF6GNM<5 <=F5DD5=EO 4?O 46F><>5<?L=>= M?5> 
FD>=<></D4E?D545?5==>5 G?D46?5=<5 46<6GM5<EO FD4=E?>D 
F><). %?5F<D<>4F<< OSEK/VDX 547<DGNFEO =4 CAN ?D>F>>>?5
< EF4=44DF<7<DG5F ?>>4?L=GN E5FL 46<6GM57>EO FD4=E?>DF4
(?57>>6O5 46F><>5<?<, 7DG7>6<><, FD5=?5DO < 4D.).
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� ?>7DG7G<>4E D<D<O Fermec International
(�5?<>>5D<F4=<O) E<EF5<4 G?D46?5=<O < 4< 
47=>EF<>< 4 >>?5E D54?<7>64=4 =4 CAN E5F<.

,F4<?>6>G=4O <4L<=4 D<D<O Burger (�5D 
<4=<O) 4?O ?D><76>4EF64 65FD>6OE EF5>>?
G?D46?O5FEO ?> CAN E5F<.

�D><76>4EF6> <>NM<E 7G5G4FOE 5?>>>6
D<D<O Nylonge (�5D<4=<O) D45>F45F ?>4 G? 
D46?5=<5< DeviceNet (?D>F>>>? ?D<>?44=> 
7> GD>6=O, >E=>64==O= =4 CAN).

�>?55 150 EG4>6 < ?4D><>6, =4?D<<5D TT 
Line Clipper, <E?>?L7GNF E<EF5<G >>=FD>?O <
G?D46?5=<O MCS 5, D47D45>F4==GN D<D<>=
MTU Electronik (�5D<4=<O). %<EF5<4 MCS 5
G?D46?O5F 7D55=O< 6<=F>< (RCS), ?>4E<EF5 
<>= M?5>FD>?<F4=<O (EPMS), ?>4E<EF5<>=
?D>F<6>?>64D=>= 557>?4E=>EF< < ?>4E<EF5 
<>= D575D6=>7> ?<F4=<O (UPS), 54>4<<, 465DL 
<<, ?N>4<<. �E5 E<EF5<O ?>?=>EFLN >>=FD>? 
?<DGNFEO G5D57 CAN E5FL.
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�>7<D>6>G=> E<5L<64NM4O <4L<=4 D<D<O
EDF (�6EFD<O) ?>?=>EFLN G?D46?O5FEO ?> CAN
?D>F>>>?G.

%<EF5<4 G?D46?5=<O <>M=O< F>>4D=> DD5 
75D>64?L=O< EF4=>>< D<D<O Soudronic
(,65=F4D<O) 6=GFD5==5 G?D46?O5FEO ?> CAN
E5F<, <E?>?L7GO CAL ?D>F>>>? (?D>F>>>? ?D< 
>?44=>7> GD>6=O, >E=>64==O= =4 CAN).

�>=FD>??5DO E5D6><>F>D>6 D>5>F4 46EF 
D<=E>>= D<D<O Engel E>54<=5=O ?> CAN.

�?O E6O7< 44FG<>>6, 7<4D>6?<G5E><E ?D< 
6>4>6 < M>D4=4 6 ?D<5<=<>5 E<5E<F5?5 D4D 
<4F56F<G5E><E >><?>=5=F, GEF4=>6?5==>7> 6
�5D<4=<O, <E?>?L7G5FEO CAN E5FL.
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Fachhochschule Bochum (�5D 
<4=<O) <E?>?L7G5F CAN E5FL 4?O
G?D46?5=<O EF5>?4<< >4<5D E6> 
5= M>E?>=<DGNM5= <4L<=O.

�>4>5=> 4DG7<< 56D>?5= 
E><< ?D><76>4<F5?O< F5> 
EF<?L=>7> >5>DG4>64=<O,
Cezoma TextielmachineO
fabriek (�<45D?4=4O) L<D> 
>> <E?>?L7G5F CAN F5E=>?> 
7<N 6 E6><E F5>EF<?L=OE <4 
L<=4E.

�5D56> >5D454FO64NM<5 <4L<=O >F Homag
(�5D<4=<O) <E?>?L7GNF E<EF5<G G?D46?5=<O
=4 5475 CANopen (?D>F>>>? ?D<>?44=>7>
GD>6=O, >E=>64==O= =4 CAN).

�464O= 45=L =5E>>?L>> FOEOG EF<D4?L=OE
<4L<= >F Miele (�5D<4=<O) =4G<=4NF E6>N
«?5D6GN EF<D>G» =4 ?<=<< >>>=G4F5?L=>7>
F5EF<D>64=<O ?>4 G?D46?5=<5< CAN E5F<.
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%7<54NM4O <4L<=4 >F EHT (�5D<4=<O) >>= 
FD>?<DG5FEO G5D57 E<EF5<G VMEbus < ?>4E< 
EF5<G 66>44/6O6>44, D54?<7>64==GN =4
CANopen.

&<?>7D4DE><5 <4L<=O D<D<O Ferag
(,65=F4D<O), <E?>?L7G5<O5 6> 6E5< <<D5, G? 
D46?ONFEO ?> CAN E5F<.

�>?LL<=EF6> 6E5E G?4>>6O64NM<E >><54= 
=>6 D<D<O TetraPak (,65F<O) G?D46?ONFEO
=4 >E=>65 CANopen.

�4FG<>< ?>?>65=<O < >>=F56O5 6O>?NG4 
F5?< 746>44 Rhode Island Beverage Packaging
(%,�) >5N54<=5=O E<EF5<>= DeviceNet (?D> 
F>>>??D<>?44=>7> GD>6=O, >E=>64==O= =4
CAN).

�D>F>>>? SDS (?D>F>>>? ?D<>?44=>7> GD>6 
=O, >E=>64==O= =4 CAN) <E?>?L7G5FEO D<D 
<>= Honeywell (%,�) 6 D47?<G=>< >5>DG4> 
64=<< < 4??4D4FGD5.
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�6F>=><=O5 < ?>?G46F>=>< 
=O5 D>5>FO >F Fraunhofer
Institute for Production
Technique and Automation (�5D 
<4=<O) >E=>64=O =4 VMEbus <
CAN E5F<.

�4L<=O 4?O ?D>5<6>< >F65DEF<= >F
D<D<O Willi Lehmann GmbH (�5D<4=<O) G? 
D46?ONFEO ?> CAN E5F<.

�46>4 Northrup King Co. (%,�) ?> ?D><7 
6>4EF6G < G?4>>6>5 75D=4, G?D46?ONFEO ?>
CAN E5F<, >5N54<=OO 5>?55 200 E5=E>D>6.

$>5>FO <4=<?G?OF> 
DO >F Kuka (�5D<4=<O)
G?D46?ONFEO ?> CAN
E5F< < <E?>?L7GNF
DeviceNet 4?O E6O7< E
6=5L=<< <<D><.

$<D<4 Gebr. Heller (�5D<4=<O) ?D><76>4<F
D47?<G=O5 6EFD4<645<O5 ?D><OL?5==O5
5?>>< < G7?O, <<5NM<5 CAN <=F5DD5=E, <E 
?>?L7G5<O5 6> 6E5< <<D5, < 6 G4EF=>EF< 6 46 
F><>5<?L=>= ?D><OL?5==>EF<.
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Bactis 160U   ?>?=>EFLN 46F><4F<7<D>64==4O >?<=<G5E>4O
<<>D>5<>?>7<G5E>4O <<=<?45>D4F>D<O D<D<O Comcat
Diagnostic (�7D4<?L) <E?>?L7G5F ?D>F>>>? CANopen.

Siemens (�5D<4=<O) <E?>?L7G5F E5FL CAN 6
DO45 E?>6=OE <54<F<=E><E ?D<5>D>6, =4?D< 
<5D, F><>7D4D < >D5E?> 44=F<EF4.

%<EF5<4 C.A.T.S. >?D545?5=<O E>EF464 >D> 
6< >F Fresenius (�5D<4=<O) G?D46?O5FEO ?>
CAN E5F<.

-=4>E>>? >F D<D<O Storz Medical System
(,65=F4D<O) G?D46?O5FEO ?> CAN E5F<.
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�FFD4>F<>= Great America
Triple Wheel (�>?LL>5 4<5D< 
>4=E>>5 FD>==>5 >>?LF>) >F
D<D<O Paramount (%,�) G? 
D46?O5FEO E5FLN DeviceNet
(?D>F>>>??D<>?44=>7> GD>6 
=O, >E=>64==O= =4 CAN).

�E5 5>DF>6O5 >><?LNF5DO, 44FG<>< < <E?>?=<F5?L=O5 <5 
E4=<7<O >5N54<=5=O CAN E5FLN 6 54<=GN E<EF5<G 6 D47?<G 
=OE E5D<OE ?>46>4=OE 4??4D4F>6: AUV (Autonomous
Underwater Vehicle), ROV (Remotely Operated vehicles), ROTV
(Remotely Operated Towed Vehicles), ?D><76>4<6OE 44FE>>=
D<D<>= Maridan AS.

%<EF5<4 G?D46?5=<O 6 E?564E >F D<D<O
Impulsa (�5D<4=<O) ?>?=>EFLN >E=>64=4 =4
CAN.

Carl Zeiss (�5D<4=<O) <E?>?L7G5F CAN E5FL
4?O G?D46?5=<O 75D>4?4<< 6 E6><E F5?5E>> 
?4E 4?O ??4=5F4D<56.
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�4F<>=4?L=4O 4EE>F<4F<O <>DE>>= M?5>F 
D>=<>< NMEA (National Marine Electronics
Association, US) 6545F D47D45>F>G =>6>7>
EF4=44DF4 4?O ?5D544G< 44==O<< <564G M?5> 
FD>==O<< ?D<5>D4<< =4 >>D45?OE < ?>46>4 
=OE ?>4>4E   EF4=44DF NMEA 2000, >>F>DO=
?>?=>EFLN >E=>6O645FEO =4 CAN ?D>F>>>?5.
$45>G4O 7DG??4, >>F>DGN 6>77?46?O5F $D4=>
�4EE<4< (Frank Cassidy), 4?O D47D45>F>< MF>7>
EF4=44DF4 E>FDG4=<G45F E <564G=4D>4=>=
>D74=<74F<5= EF4=44DF>6 ISO (International

Standards Organization), <564G=4D>4=>= M?5> 
FD>F5E=<G5E>>= >><<EE<5= IEC (International
Electrotechnical Commission), <564G=4D>4=>=
<>DE>>= >D74=<74F<5= IMO (International
Maritime Organization). %F4=44DF NMEA 2000,
>>F>DO= 5G45F E>>D> >?G5?<>>64= 6 >>>=G4 
F5?L=>= D544>F<<, ?> ?D><76>4<F5?L=>EF< 6
20 D47 ?D56OL45F 45=EF6GNM<= E5=G4E EF4= 
44DF NMEA 0183 < 5G45F <<5FL (< =5 F>?L>> 6
<>DE><E ?D<?>65=<OE) E4<>5 L<D>>>5  <56 
4G=4D>4=>5 <E?>?L7>64=<5.

�EO E<EF5<4 >E65M5=<O 7?46=>7> 744=<O
Bank of Portugal (�>DFG74?<O) D54?<7>64=4
=4 >E=>65 CAN E5F<.

�5E>>?L>> F54FD>6 < 74?>6 6 F5=FD4?L=>=
�6D>?5, =4?D<<5D Saarland Hall in
Saarbrucken (�5D<4=<O) <E?>?L7GNF CAN E5FL
4?O G?D46?5=<5< M?5>FD<G5E><<< ?D<5>D4 
<< < M?5>FD>=<>>=.

%<EF5<4 >E65M5=<O < >ED4==> ?>64D=>=
E<7=4?<74F<5= Swiss University of Lausanne
(,65=F4D<O) >E=>64=4 =4 E5F< CAN.
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�5<5F>> DD4=FG7E>>5 D<D<4 Eurocopter
<E?>?L7GNF CAN E5FL ?D< ?D>5>F<D>64=<<
FD5=465D>6 4?O E4<>?5F>6 < 65DF>?5F>6.

NASA < =5<5F>>5 >>E<<G5E>>5 475=FEF6>
DLR E>6<5EF=> D45>F4NF =44 >>>=G4=<5< ?D> 
5>F4 SOFIA 3 E4<>?5F4 Boeing 747 SP, <>4< 
D<F<D>64==>7> ?>4 EFD4F>ED5D=GN ?5F4N 
MGN >5E5D64F>D<N. CAN E5FL < ?D>F>>>?
CANaerospace <E?>?L7G5FEO 4?O E6O7< <564G
D47?<G=O<< ?>4E<EF5<4<<.

�E5?>7>4=O= E?4E4F5?L=O= 65DF>?5F AWRH (All Weather
Rescue Helicopter) 3 >5N54<=5==O= ?D>5>F Eurocopter
Germany, DASA, Dornier < VDO. �E5 ?>4E<EF5<O FD5=465D4
AWRH < 6 65DF>?5F5 Bk 117C2 E6O74=O <564G E>5>= G5D57 CAN
E5FL < ?D>F>>>? CANaerospace.

�>4>5=O= ?D>5>F =5446=> 5O? =4G4F Eurocopter France ?>
65DF>?5FG Dauphine, >>F>DO= F4>65 <E?>?L7G5F CANaerospace.

&D5=465D=O= >><??5>E
4?O 65DF>?5F4 Bo105 <E?>?L 
7G5F <>4G?L=GN 45F5=FD4?< 
7>64==GN 4DE<F5>FGDG, D54 
?<7>64==GN =4 CAN <
CANaerospace, < G65 E5DF< 
D<F<D>64= German Civil
Aviation Authorities.

Joey 3 <4>5F 4<D<645?O CargoLifter 6 <4E 
LF455 1:8 <E?>?L7G5FEO >4> F5EF<DG5<O= ?> 
?<7>= 4?O D47D45>F>< 4<D<645?O CL160 < 5G 
45F >E=4M5= E<EF5<>= D57<EFD4F<< ?>?5F4 =4
>E=>65 CAN < CANaerospace.
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&4>65 74??4=<D>64=O <=> 
7>G<E?5==O5 =>6O5 ?D>5>FO,
<E?>?L7GNM<5 CAN <
C A N a e r o s p a c e :
DaimlerChrysler Aerospace
(>5GG4NM<= ?>?5F=O= FD5 
=465D Tornado),
B o d e n s e e w e r k
Geraetetechnik (E<EF5<4
>>=FD>?O 46<74F5?O E4<>?5 
F4), SimCo (FD5=465D TIGER).

�54><EF6> Target Reliance
Office �<=<EF5DEF64 >5>D>O
=O %,� D47D45>F4?4 EF4= 
44DF CDA (Common Digital
Architecture   >5M4O F<DD> 
64O 4DE<F5>FGD4), >>F>DO=
6=4G4?5 ?D54=47=4G4?EO 4?O
E<EF5< G?D46?5=<O =46545 
=<O =4 F5?<. � =4EF>OM55
6D5<O EF4=44DF CDA <>65F 5OFL <E?>?L7>64=
=4 D47?<G=OE >5N5>F4E: >F <4?5=L><E D57< 

�5N5>F BQM 74 O6?O5FEO
F5< <E?OF4F5?L=O< ?>?<7> 
=><, =4 >>F>D>< D47D45>FG< 
>< NAWCAD (Naval Air
Warfare Center, %,�) <7GG4 
5F 6>7<>6=>EF< < 6E5 =N4= 
EO CAN F5E=>?>7<< < E?5F< 
D<>4F<< CDA 101, E 45F4?L 
=O< 4=4?<7>< 6>7<>6=>EF5=
D54?<74F<< 4??4D4F=OE <
?D>7D4<<=OE ED54EF6 E E>>F 
65FEF6GNM<<< 6O6>44<< >
5G4GM<E ?D>5>F4E Army=s
USA.

�EO F5?5<5FD<O >5N5>F4 MQM 107 >F Army’s Targets

Management Office (%,�), 57> GPS E<EF5<4 < E<EF5<4 46F> 
?<?>F >5N54<=5=O < G?D46?ONFEO ?> CAN E5F< < ?D>F>>>?G
CDA 101.

�EFL <=D>D<4F<O, GF> CAN 4>F<6=> <E?>?L 
7GNFEO ?D< ?D>5>F<D>64=<< <564G=4D>4=>=
>>E<<G5E>>= EF4=F<< «�?LD4».

�445NEL, �4E, G64645<O= G<F4F5?L, MF>
6?5G4F?<?>. � 654L MF> F>?L>> <4?5=L>4O
G4EFL <7 F>7>, GF> D45>F45F, ?5D546<745F-
EO, ??4645F < ?5F45F ?>4 G?D46?5=<5< CAN
E5F< < 6OE>>>GD>6=56OE ?D>F>>>?>6, 547<-
DGNM<EEO =4 CAN!

=>6OE ?>4>> 4> 5>?LL<E EG4>6, >F E4<>?5F 
=OE <>45?5= 4> ?>?=>D47<5D=OE D54>F<6=OE
46<74F5?5= < D4>5F, 4 F4>65 4?O ?N5>7> FD4=E 
?>DF=>7> ED54EF64 =4 75<?5. $4=55 6>>DG65= 
=O5 E<?O %,� D47D454FO64?< E6>< E>5EF65= 
=O5 EF4=44DFO (=4?D<<5D, E5D<O MIL STD 
***). %57>4=O >=< 6O=G645=O 5D4FL F4>>=
EF4=44DF, >4> CAN. %F4=44DF CDA 547<DG5FEO
=4 CAN < CAN Kingdom (?D>F>>>?, >E=>64= 
=O= =4 CAN).
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�F> >>>D4<=<DG5F D45>FO ?>

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

CAN?

� <<D5 6E5 D45>FO ?> CAN >>>D4<=<DGNF 
EO CAN in Automation (CiA)   �564G=4D>4 
=>= 4EE>F<4F<5= ?>?L7>64F5?5= < ?D><76> 
4<F5?5= CAN, >E=>64==>= 6 <4DF5 1992 7>44.
�EE>F<4F<O CiA >55E?5G<645F F5E=<G5E>>=,
?D><76>4EF65==>= < <4D>5F<=7>6>= <=D>D 
<4F<5= E F5?LN D5>?4<O CAN F5E=>?>7<<, E?> 
E>5EF6G5F D4E?D>EFD4=5=<N 7=4=<= > CAN. �
=4EF>OM55 6D5<O 5>?55 340 >><?4=<= E> 6E5 
7> <<D4 ?D<E>54<=<?<EL > MF>= =5>><<5DG5E 
>>= 4EE>F<4F<< (2 <7 $>EE<<: ��� ���$
«�M=F4<<>D>» < �� «&5>>=»).

CiA D47D454FO645F < ?>445D6<645F D47?<G 
=O5 ?D>F>>>?O ?D<>?44=>7> GD>6=O (7 = GD> 
65=L <>45?< ISO/OSI), >E=>64==O5 =4 CAN:
CAN Application Layer (CAL), CANopen, CAN
Kingdom, DeviceNet, SDS:

1. CiA Draft Standard 102 (Ver. 2.0) CAN
Physical Layer for Industrial Applications

2. CiA Draft Standard 150 (Ver. 1.5) CAN
Power Management Layer

3. CiA Draft Standard 201&207 (Ver. 1.1)
CAN Application Layer for Industrial Applications

4. CiA Draft Standard 301 (Ver. 4.0) CANopen
Communication Profile for Industrial Systems

5. CiA Draft Standard Proposal 302 (Ver. 3.0)
Framework for Programmable CANopen Devices

6. CiA Draft Standard Proposal 401 (Ver. 2.0)
CANopen Device Profile for I/O Modules

7. CiA Draft Standard Proposal 402 (Ver. 1.1)
CANopen Device Profile for Drives and motion
Control

8. CiA Draft Standard Proposal 403 (Ver. 1.0)
CANopen Device Profile for human Machine
Interfaces

9. CiA Draft Standard Proposal 404 (Ver. 1.11)
CANopen Device Profile for Measuring Devices
and Closed Loop Controllers

10.CiA Draft Standard Proposal 405 (Ver. 1.0)
CANopen Device Profile for IEC 1131
Programmable Devices

11.CiA Draft Standard Proposal 406 (Ver. 2.0)
CANopen Device Profile for Encoders

12.CiA Work Draft Standard Proposal 407 (Ver.
1.0) CANopen Application Profile for Public
Transportation

13.CiA Work Draft Standard Proposal 408 (Ver.
1.0) CANopen Application Profile for Forklifts

14. CiA Work Draft Standard Proposal 409 (Ver.
0.3) CANopen Device Profile for Verhicle Door
Control

15.CiA Work Draft Standard 501 (Ver. 0.05)
CAL based Profile for Off Road Vehicles and
Truck Superconstructions

16.CAN Kingdom Ver. 3.0 (D<D<4 Kvaser,
,65F<O)

17.DeviceNet Vol. 1 & 2, Release 2.0 (ODVA,
D<D<4 Allen Bradley >>D?>D4F<< Rockwell,
%,�)

18.Smart Distributed Systems Ver. 2.0 (SDS)
(>>D?>D4F<O Honeywell, %,�)

CiA 5657>4=> ?D>6>4<F <564G=4D>4=O5
CAN >>=D5D5=F<< iCC (international CAN
Conference) E ?>?=O< <744=<5< <4F5D<4?>6
>>=D5D5=F<< =4 4=7?<=E>>< O7O>5:

1. 1st international CAN Conference 1994
(300 EFD.)

2. 2nd international CAN Conference 1995
(340 EFD.)

3. 3rd international CAN Conference 1996
(360 EFD.)

4. 4th international CAN Conference 1997
(360 EFD.)

5. 5th international CAN Conference 1998
(300 EFD.)

6. 6th international CAN Conference 1999
(300 EFD.)

7. 7th international CAN Conference 2000
(5G45F ?D>E>4<FL 6 �<EF5D44<5, 24 25 >>FO5 
DO 2000 7.)

CiA ?4FD>=<DG5F 6O?GE> E?5F<4?L=>= ?< 
F5D4FGDO ?> CAN:

1. Dominique Paret «Le Bus CAN», 1996, (=4
DD.)

2. Dominique Paret «Le Bus CAN Application.
CAL, CANopen, DeviceNet, OSEK, SDS ...», 1999,
(=4 DD.)

3. Konrad Etschberger «CAN», 1st edition,
1996,  (=4 =5<.)

4. Wolfhard Lawrenz «CAN System
Engineering. From Theory to Practical
Applications», 1st edition, 1997,  (=4 4=7.)

5. Konrad Etschberger «Controller Area
Network (CAN). Basic, Protocols, Chips,
Applications», 3rd edition, 2000,  (=4 =5<.)
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6. Konrad Etschberger «CAN», 2nd edition,
5G45F 6 >>=F5 2000,  (=4 4=7.)

7. Wolfhard Lawrenz «CAN», 2nd edition, 1998,
(=4 =5<.)

8. Wolfhard Lawrenz «CAN System
Engineering», 2nd edition, 5G45F 6 >>=F5 2000,
(=4 4=7.)

9. Sonderhaft Controller Area Network,
Vogel Verlag, 1998, (=4 =5<.)

10.�GD=4? «CAN Newsletter», 6OE>4<F 1 D47
6 >64DF4?, (=4 4=7.)

%> 6E5<< ?5D5G<E?5==O<< EF4=44DF4<<, <4 
F5D<4?4<< 6E5E >>=D5D5=F<=, >=<74<< < 6GD 
=4?4<< CAN Newsletter <>6=> >7=4>><<FLEO
6 >D<E5 ���$ «�-�&����$�». �O <>65F5
F4>65 6E5 MF> 74>474FL G5D57 =4E (> E>64?5 
=<N EF4=44DFO, <4F5D<4?O >>=D5D5=F<=, >=< 
7< < 6GD=4?O ??4F=O5). �> F5=4<   E<>FD<F5
=4 http://www.datamicro.ru <?< 76>=<F5.

�O <>65F5 F4>65 >7=4>><<FLEO G =4E E> E?5 
4GNM<<< <4F5D<4?4<<:

1. %?5F<D<>4F<O OSEK/VDX
2. �564G=4D>4=O= EF4=44DF ISO 11898
3. �564G=4D>4=O= EF4=44DF ISO 11519 2
4. �564G=4D>4=O= EF4=44DF ISO 11519 3

(VAN)
5. �=<7>= Bruno Abou, Joel Malville «Le Bus

VAN. Vehicle Area Network. Fondements du
protocole», 1997, (=4 DD.)

6. �4F4?>7 <745?<= CANopen (<445FEO CiA
464 D474 6 7>4)

7. �4F4?>7 <745?<= 4EE>F<4F<< ODVA (<7 
45?<O, ?>445D6<64NM<5 DeviceNet)

8. �4F4?>7 CAN Solutions Directory 1997,
<744F5?LEF6> Miller Freeman

9. �4F4?>7< D47?<G=OE D<D< <<D4, ?D><7 
6>4OM<E <745?<O, E>6<5EF<<O5 E CAN

10. �=D>D<4F<O ?D4>F<G5E>< >5> 6E5E <<> 
D>EE5<4E, ?>445D6<64NM<E CAN.

'F> <O E5=G4E ?D>5>F<DG5< =4
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CAN?

���$ «�-�&����$�» 6 =4EF>OM55 6D5<O
74=<<45FEO D47D45>F>>= E?54GNM<E E<EF5<,
>><??5>E>6, 5?>>>6 < G7?>6, 4 F4>65 ?4>5F>6
?D>7D4<<=>7> >55E?5G5=<O:

1. &<DD>6>= 5?>> G?D46?5=<O < >>=FO
D>?O E<EF5<>= >>=4<F<>=<D>64=<O 6>74GO
E4 4?O E4<>?5F4O4<D<5<< �5O200. �?>> <E 
?>?L7G5F CAN E5FL 4?O <56??4F=>7> >5<5 
=4, 4 F4>65 4?O >5<5=4 <564G >E=>6=O< <
D575D6=O< 5?>>>< (?56O= < ?D46O= 5>DF).
'5D57 CAN  F4>65 ?>4>?NG5=O «G5D=O=
OM<>» < Notebook.

2. %<EF5<4 >ED4==>O?>64D=>= E<7=4?<O
74F<< < 4>EFG?4 ACSO2000 =4 >E=>65 CAN
E5F< 4?O 5>?LL<E >5N5>F>6 E >5M<< >>?<G5 
EF6>< >5E?G6<645<OE ?><5M5=<= 4> 4000
(7>EF<=<FO, E4=4F>D<<, 6<?O5 4><4). �D<5= 
F<D>6>G=4O F5=4   >F $130 4> $495 74 >4=>
?><5M5=<5 6 746<E<<>EF< >F >>=D<7GD4F<<
GEFD>=EF6 6 ?><5M5=<<. �4 44==O= <><5=F
=4<< GEF4=>6?5=> 5>?55 12 >><??5>E>6 E >5 
M<< >>?<G5EF6>< E5F56OE >>=FD>??5D>6 E6O 
L5 4500 (MF> &� «�47><OE», 7>EF<=<F4 «�5< 
GG6<=4» < 54=> «%>G<», 7>EF<=<F4 «�=FG 
D<EF» 6 $>EF>65 =4 �>=G, 4 F4>65 4DG7<5 7>E 
F<=<FO 6 %>G<, �4?5D5, �454D4<=>5, �>E>65
< 4DG7<E 7>D>44E).

3. -?5>FD>==4O E<EF5<4 G?D46?5=<O 7<4O
D><5E4=<G5E>>= ?5D544G5= 4?O E5<5=EF64
?GF56OE <4L<= ��&O6. � 2001 7>4G ?D54 
?>?4745FEO ?5D56>4 =4 CAN 6E5= M?5>FD>=< 
>< ?GF56>= <4L<=O ��& 6.

4. %5F56>= ?5F4F4NM<= >>=FD>??5D 4?O
F5D<>?5G4F4NM57> <5E4=<7<4 LTP 1444
D<D<O Seiko Instruments Inc. �>=FD>??5D
D45>F45F G5D57 CAN E5FL, GF> ?>76>?O5F >4 
=<< PC G?D46?OFL ?5G4FLN <=>7<<< ?D<=F5 
D4<< >4=>6D5<5==> E> E>>D>EFLN 10 EFD>> 6
E5>G=4G.

5. ,?N7 CANOLIN
6. �?>> 44>F<?>E>>?<G5E>>= <45=F<D<O

>4F<< ?<G=>EF< G5?>65>4 ?> >F?5G4F>G
?4?LF4. �?>> <<55F 6OE>4 =4 E5FL CAN. 'EF 
D>=EF6> =5 E>45D6<F >?F<>G, ?D<7<O < =5
FD55G5F ?>4E65F><, <4?>7454D<F=>, >55E?5G< 
645F D47D5L5=<5 500 dpi < ?D54=47=4G5=> 4?O
<E?>?L7>64=<O 6 D47?<G=OE >><??5>E4E (E< 
EF5<O 4>EFG?4, E<EF5<O >ED4==>= E<7=4?<74 
F<< < 4D.).

7. ,?N7 CANOPLM (220V, 50Hz). �?>>4
?5D544G< <=D>D<4F<< ?> 6OE>>>6>?LF=>=
?<=<< M?5>FD>M=5D7<< 220�, 50 �F. �E?>?L 
7G5<O= ?D>F>>>?   S.N.A.P. < EHS (Europian
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Home Systems). %>>D>EFL ?5D544G< 2400 5<F
6 E5>., E?>E>5 ?5D544G< <=D>D<4F<<   ASK <
FSK. �?>> =5 FD55G5F 46F>=><=>7> <EF>G=<>4
?<F4=<O. �?>> <>65F <E?>?L7>64FLEO 4?O E> 
744=<O ?>>4?L=>= E5F< GEFD>=EF6, <E?>?L7G 
NM<E 6OE>>>6>?LF=GN ?D>6>4>G 6 F4><E
>5N5>F4E >4>:

· F>D7>6O5 <4747<=O < G=<65DE4<O (?> 
>4?L=4O E5FL >4EE>6OE 4??4D4F>6 4?O E5>D4
>?5D4F<6=>= <=D>D<4F<< ?> ?D>46<65=<N
F>64D4);

· 44<<=<EFD4F<6=O5 744=<O (<>=<F>D<=7
?>FD55?5=<O M?5>FD>M=5D7<< >464>= >><=4 
F>= 6 44<<=<EFD4F<OE, <=EF<FGF4E, >64DF<D4E
6<?>7> 4><4 < F.4.);

· 5>?L=<FO, E>E?<EO (?5D544G4 ?> E5F<
220 � E<7=4?4 ����-, >F >=>?>< 6>7?5 >46 
4>= >D>64F< E <45=F<D<>4F<5= MF464, ?4?4 
FO, >>=><);

· DO4 4DG7<E >5N5>F>6 (54=><, L>>?O, ?> 
GF4, &&' < F.4.).

8. �D4=65DO CAN 4?O D47?<G=O= CANO
>>=FD>??5D>6:Fujitsu: MB90F543, F548, F594A,
F598; Siemens: C505CA, C515C, C164CI, C167CR;
Microchip: MPC2510, PIC18F258, F458; Mitsubishi
Electric: M306N0FCT; Philips: SJA 1000.

9. �?5D4F<>==4O E<EF5<4 DuOS (4?O
C505C < C515C >F Infineon Siemens).

10. �?5D4F<>==4O E<EF5<4 DuOSEK. %<E 
F5<4 O6?O5FEO OSEK/VDX Conformant Operating
System < ?>445D6<645F D45>FG CAN <<>D> 
>>=FD>??5D>6 Fujitsu, Mitsubishi Electric,
Philips, Siemens, Microchip < Fairchild .

10.�4>5F ?D>7D4<< CAL (Slave, Master/
Slave) 4?O CAN >>=FD>??5D>6.

11.�4>5F ?D>7D4<< CANopen (Slave,
Master/Slave) 4?O CAN >>=FD>??5D>6.

�D><5 F>7> <O ?>EF46?O5< CAN <=F5DD5= 
E=O5 ??4FO, ?D>7D4<<=>5 >55E?5G5=<5
(>5N5>F=O5 < <EE>4=O5 >>4O, 4D4=65D4, 5<5 
?<>F5><) < <=EFG<5=F4?L=O5 ED54EF64 (4=4 
?<74F>DO, <=F5D?D5F4F>DO < <=>7>5 4DG7>5)
4?O D45>FO E CAN E5FLN >F D<D<O IXXAT
Automation GmbH (�5D<4=<O). �4?D4L<64= 
F5 =>6O= >4F4?>7: IXXAT. Products and
Services 2000|2001. �4F4?>7 F4>65 4>EFG?5=
=4 =5<5F>>< < 4=7?<=E>>< O7O>4E ?> 44D5EG:

http://www.ixxat.de
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�45 < 'F> <>6=> ?>G<F4FL > CAN?

1. http://www.datamicro.ru
%4=F D<D<O «�M=F4<<>D>» , D4745?

«�<5?<>F5>4».

2. http://www.can cia.de
%4=F CiA (CAN in Automation)   �564G 

=4D>4=4O 4EE>F<4F<O ?>?L7>64F5?5= < ?D> 
<76>4<F5?5= CAN ?D>4G>F>6. �45EL 5EFL 6E5
> CAN, 4 F4>65 E?<E>> ?>?=OE G?5=>6 4EE> 
F<4F<< CiA E <E 44D5E4<< 6 Internet.

3. http://www.stzp.de
%4=F D<D<O stzp (Steinbeis

Transferzentrum Prozebautomatisierung)   6
4>?>?=5=<5 > 5>?LL><G E?5>FDG CAN <745 
?<=, F4><5 >4> CAN <=EFDG<5=F4?L=O5 ED54 
EF64, CAN >><?>=5=FO < 6OE>>>GD>6=56O5
?D>F>>>?O,  ?D>D<?< (CAL, CANopen,
DeviceNet, SDS), stzp 7?46=O< >5D47>< >55E 
?5G<645F 6O?>?=5=<5 ?> 74>47G >?<5=F>6
?D>5>F<D>64=<5 < D54?<74F<N E?5F<D<G5E 
><E CAN ?D<?>65=<=. �4<= <7 <<D>6OE ?< 
45D>6 CAN F5E=>?>7<<.

4. http://www.ixxat.de
%4=F D<D<O IXXAT Automation GmbH,

E>744==4O =4 5475 stzp, >>=F5=FD<DG5FEO =4
D47D45>F>5, D4E?D>EFD4=5=<< < 4>?7>6D5<5= 
=>< >5E?G6<64=<< CAN GEFD>=EF6 < >E=>64= 
=OE =4 =<E E<EF5<4E. �4<= <7 <<D>6OE ?<45 
D>6  CAN F5E=>?>7<<. �D<F<4?L=O= 4<EFD< 
5LNF>D 6 $>EE<< < �5?4DGEE<<   D<D<4 «�M=O
F4<<>D>».

5. http://www.bosch.de/k8/can/
CAN EFD4=<F4 D<D<O Robert Bosch

GmbH. �45EL �O =4=45F5 CAN E?5F<D<>4F<N.

6. http://www.warwick.ac.uk/~esrpy/
%4=F Warwick University   >G5=L 5>?LL4O

?>45>D>4 <=D>D<4F<< >5M57> ??4=4 > CAN <
DeviceNet. �45EL �O =4=45F5 F4>65 CAN >4?L 
>G?OF>D 4?O 6OG<E?5=<O >>=EF4=F ?D< =4 
EFD>=>5 =4 G>474==GN E>>D>EFL CAN E5F<.

7. http://www.vector informatik.de/
%4=F D<D<O Vector Technische

Informatik    >><?4=<O E?5F<4?<7<DG5FEO =4
D47D45>F>4E, >>F>DO5 ?>?=>EFLN >D<5=F<D> 
64=O =4 CAN F5E=>?>7<N. �4<= <7 <<D>6OE
?<45D>6 CAN F5E=>?>7<<.
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8. http://www.kvaser.se/main.htm
%4=F >><?4=<< KVASER AB   E?5F<4?< 

7<DG5FEO =4 D4E?D545?5==OE 6EFD4<645<OE
E<EF5<4E G?D46?5=<O, =4 >E=>65 CAN. �><?4 
=<O ?D54?4745F 5>?LL>= E?5>FD CAN ?D>4G> 
F>6. �45EL �O =4=45F5 <=D>D<4F<N > CAN
Kingdom, CDA 101, NMEA 2000. �4<= <7 <<D> 
6OE ?<45D>6 CAN F5E=>?>7<<.

9. http://www.ime actia.com/
%4=F >><?4=<< I+ME ACTIA GmbH   >>< 

?4=<O ?D54?4745F >4G5EF65==O5 4??4D4F=O5
< ?D>7D4<<=O5 D5L5=<O 4?O E5F5=, >E=>64= 
=OE =4 CAN.

10. http://developer.intel.com/design/auto/
can/applnots/

CAN EFD4=<F4 D<D<O Intel.

11. http://www.semiconductors.com/can/
CAN EFD4=<F4 D<D<O Philips

Semiconductors.

12. http://www.infineon.com/us/micro/can/
prods.html

CAN EFD4=<F4 D<D<O Infineon
Technologies AG.

13. http://www.infomicom.mesc.co.jp/
indexe.htm

CAN EFD4=<F4 D<D<O Mitsubishi.

���$ «�-�&����$�» >E=>64=4 6 1991 7.  % 1997 7. ?>?=O=
G?5= 4EE>F<4F<< CAN in Automation (CiA). C 1998 7. >D<F< 
4?L=O= M>E>?N7<6=O= 4<EFD<5LNF>D =5<5F>>= D<D<O IXXAT
Automation GmbH (www.ixxat.de) 6 $>EE<< < �5?4DGEE<<.
�E=>6=O<< =4?D46?5=<O<< 45OF5?L=>EF< D<D<O O6?ONFEO
D47D45>F>4 < 6=54D5=<5 F5DD<F>D<4?L=> D4E?D545?5==OE
E5F56OE (=4 >E=>65 CAN F5E=>?>7<<) E<EF5< G?D46?5=<O, E5> 
D4 < >5D45>F>< <=D>D<4F<< 6: 46<6GM<EEO >5N5>F4E (6>7 
4GL=O5, =446>4=O5, ?>46>4=O5), ?D><46F><4F<>5, E5?LE>><
E>7O=EF65, 4 F4>65 >ED4==> ?>64D=OE E<EF5< < E<EF5< 4>E 
FG?4.

F5?: (8634) 310O990, D4>E: (8634) 320O219
www.datamicro.ru

% 46F>D>< <>6=> E6O74FLEO:
?> e mail: tretyakov@datamicro.ru,

F5?/D4>E: (8634) 310O990

14. http://www.fujitsu fme.com/
index4.html?/products/micro/can/start.html

CAN EFD4=<F4 D<D<O Fujitsu.

15. http://www.omegas.co.uk/CAN/

�><4L=OO EFD4=<F4 Mike Schofield.
�6>4=4O <=D>D<4F<O > CAN. �=>7> EEO?>>.
�>?57=4O EFD4=<F4.

16. http://www.xtel.de/s/C/CAN.htm
�><4L=OO EFD4=<F4 Onkel Dagobert.

�=>7> EEO?>>.
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�4>?NG5=<5

�445NEL, GF> O E<>7 G554<FL �4E, GF> L<=4
CAN 4>EF>==O= ?D545=45=F =4 764=<5 ?GG 
L5= ?>?56>= L<=O, E >>F>D>= =44> 6E>4<FL
6 XXI 65>. '65 6 1997 7>4G CAN >>=FD>??5 
D>6 5O?> ?D><76545=> 5>?LL5, G5< 6E5E >E 
F4?L=OE 6<5EF5 67OFOE >>=FD>??5D>6 ?>?5 
6OE L<= (Bitbus, ASI, Interbus S, Profibus, FIP,
LON, P Net).

/ 5G4G �4< >G5=L ?D<7=4F5?5=, 5E?< �O ?> 
45?<F5EL ?D54EF46?5==>= 745EL <=D>D<4F< 
5= E 4DG7<<< E?5F<4?<EF4<< < D<D<4<<, >><G
>=4 <>65F 5OFL <=F5D5E=4 < ?>F5=F<4?L=>
?>?57=4.


