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LCD & HHE 2E AIE AlIE

CAN SEAI2 ISX e HA Y A
2 MO0 20l AF2ELICH
BT1: EZ &eH, “0011.." ®& COI=0) 25tD, TS =30
_ _ . ., HMOZ HelotB2 AZE0 Mt
BT2 : =& &H, "0011.." &S D= Cha=8H_|C}.
o = ) oy = L0 M= CAN Sale I8l
BT3 : =& &H, "0123.." & & Ao A R 3259002
o = « N AMEXDNEZ S —’F’é" BIIotH A
cEE EH, A = =
BT4 B4, 70123 AFE5HAIZ! EILICH

BTS : BIAIXI XIS

CAN Z=¢I GIOIE LCD HEAl Ol

CAN S4l A& &H|: CANPro Analyzer

ANPro Analyzer V1.1
mE  S=Ha 2I2EQ B2 ZSEH
=EEH g8 O s s = R £ 7

ZEES el =# |[ [CANZ.BB  Data Frame 20|
0B | Data Frame m CAN2.8B Data Frame 20
I CAN.OA Data Frame 0123 |CAN2-98 Data Frame 20l

ID:12345678 [ 0[F{:00 11 22 33 44 55 66 77 »~
ID:11223344 [0 E{:81 23 45 67 89 AB CD EF
ID:12345678 Cf|0|E{:00 11 22 33 44 55 66 77

CAN2.8B Data Frame 2 0| ID:1122334h  [4/0|E{:81 23 45 67 89 AR CD EF
CAN2.8B Data Frame 20| ID:12345678 (/0|5 :088 11 22 33 44 55 66 77
CAN2.8B Data Frame 20 ID:1122334h  [4|0|E{:81 23 45 67 89 AR CD EF
CAN2.8B Data Frame 20| ID:11223344 (4| 0|E{:01 23 45 67 89 AB CD EF
CAN2.8B Data Frame 20| ID:12345678 [4/0|E]:08 11 22 33 44 55 66 77
CAN2.8B Data Frame 20| ID:11223344 (4/0|E{:01 23 45 67 89 AB CD EF
CAN2.8B Data Frame 20 ID:12345678 (4| 0|E| :808 11 22 33 44 55 66 77
CAN2.BB Data Frame Z0 s1122334848 (|05 :81 23 45 67 89 AB CD EF E Al IS 2=
CAN2.8B Data Frame ZOI ID:11223344 J}OIELIH 23 45 67 89 AB CD EF CAN Sdl Ite &&=

50 G0 GO CD GO CD GO GO GO GO GO GO GO CH OO0 GO 00 GO GO B
—
=

CANZ.BB Data Frame ZI0/:8 ID:11223384 (| 0|F:€" "ﬁ" TTome am oo . . - . . . . E
BRNZ.GB Data FramE %Ol: ID:123!|5678 E”OlE‘I:ﬁ | P Y P O P Y O Y TS Y R N I....] 1ol | 1oaeal. | Y Y | : | : ]. : | PO P I O Y | e ':'I.I'l | I.I-'I..l'
CAN2.BB Data Frame Z 0|8 ID:11223384 0K : : ]
CAN2.BB Data Frame 2 0|8 ID:12345678 [|0|H: ]
CAN2.BB Data Frame Z0|:8 ID:11223384 [H|0|H: . ) . B
CAN2.8B Data Frame Z 0|8 ID:12345678 OB 00 - - - - - o0 s s T s s
CAN2.BB Data Frame Z0/:8 ID:11223344 (0| :6 B i i i i T i i i i 7]
< | >||CANZ.BB Data Frame Z/0/:8 1ID:11223348 (0|E:e | 4 -
 DME 27 & 1S ]
[CAN C|OJE & 2E : CANZ2.BB Data Frame 2 0|:8 ID:eeeeesps [ 0|E 4 ~ * ; * A s - o A ; ) h
[CAN OOJE E- 221 : CAM2.BA Data Frame Z0O|:8 1ID:123 [O|&:11 22
[CAN O|0/E S+ 221 : CANZ2.BB Data Frame 2 0|:8 ID:e@eeesss [ 0|E]
[CAN COJE &Z& 2E1] : CANZ.BA Data Frame Z'Q[:8 1ID:123 ([|0|E 11 22 EP
[cAN OO|E S+ 261 : CAN2.8B Data Frame 2 (|:8 ID:006800080 [40]E]:1
[CAN O|OJE & 2E : CANZ.BA  Data Frame Z0|:8 1ID:123 [O|&f:11 22
rcad diole =4 =EN : CAN2.6B Data Frame Z!'(]:8 1D:080080080 [|0]|Ed 1 ;
iHl USBP r‘t CPSYZJBV CANzDB 11 1 ] I 11 1 ] I 11 1 ] I 11 1 ] I | ITI 11 ] I | I T I | I | I T I | I | I T I | I | I T I |
= a ) r
20us Bl = 202 L3 cHz Edge ™ 22V
£ Qg AL 24 90| WE FE ISt 1
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CAN S¢&l S& &4THE | RealSYS

—

CAN &4 015: SE 20k
» 1983 : BoschAlOiAl AiSAE 2 HIERD ZZ2XHE A|E
» 1986 : BoschAtOl A CAN %& ZT2E2 AN » Passenger cars
- 1987 Intel & PhilipsAtHIA = HEH CAN controller Xl &t  Trucks and buses
* 1991 : BoschOIA CAN AE 2.0 & X « Off-highway and off-road vehicles
+ 1992 : CAN in Automation (CiA) @ X 18 24  Passenger and cargo trains

CiAOll Al CAL(CAN Application Layer) I2EZ2 & H « Maritime electronics

BenzAIHIA CAN S&I2 AIE8H R H XIS A S Al « Aircraft and aerospace electronics
* 1993 - 1SO 11898 == M&A » Factory automation
+ 1994 : 1st international CAN Conference (iCC) by CiA « Machine control

DeviceNet Z2 &2 A JH(Allen—BradleyAl) « Lifts and escalators
* 1995 2 1SO 11898 &H& Lol 2 e Building automation

CANopen Z2EZ 2 X (CiA) « Medical equipment and devices
« 2000 : time—triggered communication protocol for CAN (TTCAN) JHg * Non—industrial control

* Non—industrial equipment

CAN S&l 3.

* Multi-Master 2
SN NS FE=S IZH"% |
HIAIXI IDZ2F & &= 9;1%
CIOIE sS4 2 X Al, 821 HIH JAS M XS M &S Dl s.

o SH BT =1 MBPSTIHAI Sl Jt=s

S4 HIOIE == : 8HIOIE (MY E/XEE MO BXIO HE)

. 5& ITZ2EZ2/0H Xe2lE HardwareX 22 Hel.

« Ch4=9] & XI(Standard: 11bit, Extended:29bit ID&)2t Sl JIs.

« LOIX & 7*%’(8% S0k ol: XtS X W& /\|§ FSAl)

«HIE0l HAHE & : el A2 MCU LHOI D12 &0 =10 US.
0ll) Motorola, Philips, TI, Hitachi, Dallas, Intel S

« CAN E4I2 st 3 AF S22 Robert Bosch Al
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CAN SAl TIOH  CAN 549 H2leh & £41 E0f 222 21014 81| 22 SEH0IHO2 12) R SYS
St= == CAN S219| %|Cf H|0|E 4=+ 8HIO|E ¢

HZE HEJ(2.0A)= ID7} 11H|EO| 1, & EHE|(2.0B)= ID7} 29H| E &
£ &5 AT 1Mbps 2

Standard Format
Arbitration Field Clgigtlgol Data Field
| e | e | -
H F‘ I .

O 11 bit IDENTIFIER TID 0 DLC

F BIE
S - R | CJlAJ]E

Standard |dentifier r Data Data Data Data

e 11 bit ‘ LElu) P Byte 0 Byte 1 ‘ -« | Bytesb Byte7 |RIS]E

HIOlH == Z|CH 8HIO|E @, O B2 &2 HO|HE EW2{H IDE ALEdH]
o2 Z ez Lo H&EotE F

Extended Format 18H|E7} %7} g|ole

Control ;
Arbitration Field / Field Data Field
=il l/ -l - ol —— -

S| . STT| R r|r

O} 11 bit IDENTIFIER |R|D| 18 bit IDENTIFIER T|1|g| PLC

F IRIEL R
8 Standard Identifier g [I) Extended Identifier ? 10 plc Data Data Data Data g é 5
F 1 bit RIE 18 bit R 110 Byte 0 Byte 1 e Byte 6 Byte 7 clklE
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CAN E4l S&F ghAl RealSYS

Principles of data exchange

5V
CAN CAN CAN CAN R
Station 1 Station 2 Station 3 Station 4 CAN BUS line
(Consumer) (Producer) (Consumer) (Consumer) /
Local | Local | Local I Local I
Intelligence|| ||Intelligence|| ||Intelligence Intelligence

| Filter | |Frame ” Filter | |Frame |

DG I
BRX1
RX2

RX3

otLte| S4l M=o og X 22 7ts

%&_KV \% fv%

st =8 2E ZH YEf =2 Ofsf HiE

Realtime data transmission
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S A9 6HS: CAN EAIS 0T 227 RecalSYS
EME Ot & S A= 252 & SASHA O E 6AHSCE LIFO LR = A 2ot (e & RE=0, Ot= M sl H & ~)

Otz 2Z 1t 22 6450| J=0|, 7t% ofell 2 MK E419| OjH|, 0| & E™ RS485 Al L= |AN SAF 242 X5 L= HAEMA AL, HA

AE BHACHIO|Z2 Al 5 O3 3 O 2271 Q)

MY A50= 22 AS0| =0|, Ethernet A= A2 6AHSCE (| HE LI50 AHSI=0,

CAN EANS H|IH™ ZICHSIE 2 3HZE0 2 LIS0 CtR= H Zd&LCH

OSI Seven Layer model

[ » CAL(CAN Application Layer): Philips Medical SystemO{l A JH &

Application Layer

& XH= CIA(CAN in Automation) user group Ol A 2t 2|
« CANopen : CALS| &, CIADS-3010 2| &1 US.
* PCAL (Portable CAN Application Layer): CAL /#& 2| & CIE 0l

German Federal Armed Forces CH &0l Al JH &

Presentation Layer

* DeviceNet : CiIAGI M = @I =l Application Layer
Rockwell/Allen-Bradley il A JH 2

» SDS(Smart Distributed System): CIA0I M = 21 = Application Layer

Session Layer

Honeywell 0fl A JH &
» CAN Kingdom: CiA0ll Al 2 2!= Application Layer, Kavaser JH &

Transport Layer

Network Layer

Data | Logical Link Control(LLC)

L_ink |Media Access Control(MAC)

Physical Layer

LLC

Acceptance Filtering
Overload Notification
Recovery Management

Physical Layer

Bit Encoding / Decoding
Bit Timing

MAC

Data Encapsulation / Decapsulation
Frame Coding(Stuffing, Destuffing)
Medium Access Management

Error Detection

Error Signaling

Acknowledgement

Serialization / Deserialization

Synchronization
Driver/Receiver Characteristics
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CAN S& Zgi&: dlol

CANS| Sl g o= 2

B =l

A0S = &0l UsLICH

ClOIEf =2l &2 (DATA FRAME), 2l2E Z 2|28 (REMOTE FRAME), Ol Zell&(ERROR FRAME), @HZE Zoj g

CIOIE =gl e:

CIOIE ZolZ=2 OlcHet 22 CIOIEE d&ote 0| 4.
E)

H &0l et 2.0A, 2.0BL

Lb=Of X111, 8BHOIENHAl TIOIEHE JFAI LD UL -

RecalSYS

| (OVERLOAD FRAME)

Standard S | standard Identifier | B 1 /. Dat Dat Dat Dat ClAlE
Data Frame(ZOA) _|g an a‘lr‘l bilemler g E {} DLC By?eao By?eal LI By?eas By?ea? E E g
Extended S| standard dentifier | S| Extended identifir | R Dat Dat Dat pata |S|ALE
Data Frame(2.0B) _‘CF’ Sk R12 e : ifof o | gieo | eyter Bte6 | Byte7 NHE
SOF (Start of Frame) : =g &2 A& 20|
ldentifier : 2& T (11 HIE), & Ty A(11+18 =29 HIE).
Ol IDZ HIAIX & =< 28 L HAKX =& 6 Z23.
ZEEAIEE% RTR (Remote Transmission Request) : GIOIE T 2|2 E =T &
=S HIOIE! Z Y2 &4 0 (dominant) AMEH .
SRR (Substitute Remote Request) : = T2 RTR X &S
IDE (ldentifier Extension) : & Tt && EEﬂO' -4
ro,r1 @ O &
DLC (Data Length Code) : GIOIEl =22 GIOIE HIOIE z=, HR: 0~ 8
Data : 8 HIOIE 3J|, MSB(Most Significant Bit) & &4l &
CRC (Cyclic Redundancy Check) : 16 BIE M3 & (checksum)
ACK (Acknowledgement) : 2&f
EOF (End of Frame) : T 2ol & 20| 6
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DI

CAN S&l 2

2|2E Zdgy:

cI2E/0c/2HZE T

RecalSYS

clZ2E ZdS2 O0IE Ze0A RTR BIEJH 1&E 01D TIOIE E<0| 8l= EEHE FELITL
clZ2E ZdZ2 UI0IEE R-ot=0 AFEEH, 2lZ2E ZdZe 7S &2 EX= U0 2z SEotU .
l!thl‘ — REMOTE FRAME —’q_lf‘ltcl‘ alEE E-[_—LHODIO‘”E E”OlE-I (()D:'g:'ol QA-I%
Space Space
I or
f 9 & (’);’z;‘ll;):d Zg_ﬁ < E]EE Eﬂﬂ?:]y
Start of Frame Uﬂ?—:}! H—},{: (RTR = 1)
Acrbitration Field > Eﬂ O] E:I -T—L—Eﬂcl):]! %]];:]1—
Control Field
CRC Field
ACK Field S&l g HAI IS S JIs0l
End of Frame /é_‘glh:’lo-l S‘)/I\]— |Dj|- OElil 6HO|: %%F %C'l-
| GHIE ol2f =
— 6H = o 1
e (K] _ - H] E
tiet =3 dojel Za)el | ole Zaa | ¢ wap o
ARE ZAd | WA | ge 2oy °
NIHYS DAY TA MR LA P2, AL RS OIIS(AEHT ) THUS L, o2 YSS LYLICH
Ol Zellgd=2 0 &fEi2 6~12BIE D12 Olle] S 1 B2 8HIE 3J| 0ildd S& &EZ 0IF0 M JU2HM, M2 Sa 27
g2 0ot A2 2 Al d&otets 2012 HIE stuffing #2S 22 &4 AIIH, Tetd 8l 85 S EXI= flel=2 2ol
SIS TS0l AN otRSS iAot SA SXote s M &5 D18 E JItel AE?
2~ E =& 8 220, ABN YROIAES O TS AZMT 0LE ELICH O ~~ SISHEOR H2H O
CHZE Zd e CAN HOI10F OFA O & HIAl
- = = = = o ~ E
SHE= 1o Y22 0K R B O3 HAIKI A ceale = 6-7mm= o =
Zejle &2 XAAIID DA BT D, @8 2E & (EOP) o 25 on 2o A
dig2 tldIt28 =0 &= 0IXIAXl HOtR. =L - -
O 2 AtEXE =Scte LI
Ch ~~ ot=R 01t €O0tAl ot 22 ~~ 7
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HE ABTO| 2017}1? RealSYS

CAN SAl0A= HISI SA0MAM2E 201 NRZ(Non Return to Zero) 2 & 8tiS AISEL
CIAl 2ol 1HIE S0t &2 g2 SAotE. et 22 MEIDF Hls 0l &
HE & = 9lo8=2 @RIt .
HIOIE &2 RE2(AI2H0] S)otD , AEE, A

BISI| Sal2 ER0= A5 HE S0l JALB=2 242 SIIE AN T
= = AKX, CANS B0l 220l 0] HI0OIEZ FEE 0 2010t Z0A22Z HE =340 BtR = AME0I 20 A
At ZMs = A28 2 00 CHEH CHEEO0| 2 RELIC
Olciet tHH 2= CANOIAE S HIE St 22 aeiJl RXZE B &EHE 1 HIE =It6t Salot, =4 EXl= 0l2
Dot =2 CtAl S &LICH 01220l I:HE HIE AHEYLICH

S0 =1 eIt XSHA &AL 8 ~~ HE2E 2AX Gt HHE = QU=

JHH H50t0 5HIE Ol =S = P
HE AHZOI OlcHIt ¢t EAl= 22 Y =~ HE. O ~~ StEAN I LO0tA XMelstEZ2 -

%
e
>, —
folr

=z
[>
P =
folr
A}
w
S
o1
(@]

i
rlo
1>, =
fols
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? RealSYS

CAN S&l0| XtSAtet 201 =010t &gt SHUHAME S=0l &

2 S&ot0 1 set d2ld0l 2S5E 0170l otLtJt oled Melete o
2T H=dl, dES 210 SHAII= MASUHA S4& 0l 2d86t0 LASS &l SRotALE 3 ~ U2 & 20| DAL,
CAN S412 288 tlld Z2& s=0| AsUICH OtcH O 0A Rt 20l EXMol HAHE BEotL
T CAN SAI2 AZI80l =10, B2 AX0A HS HEEH MtZES 20 AR

S8 FXHA £d6t= ld:
BIT 0] : 2 HIEQ £E HIEJ M2 G222 HIE Olle] 2
t

=& X0 2 =X 2= [, 0l Olicle 2= =& EXJt ESE0 UKL &

nio
=

24 ZX A EMatsE ol

CRC Oflef : CRC Jf S¥Xl &= M Ollef &M

STUFF Oflef : A (stuffing) 70| X 22 M Olef &M

FORMAT 0fl4 : CRC Del, ACK Del, EOF2] 90l 0(dominant) 20| LIES [f 244

[(Rcﬂa ] [meﬂH ]

\ /

@) >
2lZ.8 Pr| 2% Data 29 sez | 2| 78 =
—_ — — i (D = S o =
TlE" g = 5 Field so| 9T 9| E< = CH CRC Ol 240 M= A EOFQ 3
2 ~ ]T MHIEJN LS WK ol Zs 2

/ WX et=Ch
O -

: —
u W, \
Y d0ls=s 2= U2 &XsS0| ACKE &

[ FORMAT 2] ] S UK JICHRIZ = 601 9180

_/

[ STUFF ol ¢ ]

N

[ BIT ol & J
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CAN S&I°| it 2fEli Ol &#IHE )

St NS EE BB(B €MD, 2SFE012 20I, 0l H~ LIet M= ALF2|ID1?)5HXIeH, S AR SE IR BB8 H 20t2. CAN
SAE S AIHS0 BESANR

S el OrtZXet & 23 = ol 24

CAN MO Dl LHR0 S ofld JF2E(TX_CNT)2F =41 0l IF2E (RX_CNT)It U0, 01S II2HE oot 2L S 14 SIt6t,

Oldd 20l &Z6tH 14 2A6HH, OIS Ole! 28 =0 [Tt == HEiot &ct ZLICH

ZJ| &Ef= ole] HEIS(ERROR ACTIVE) &EHO0IY, Oled It2E 201 1272 CH 2 ol THAIE(ERROR PASSIVE) & EHDH € LICEH

Ol MHoll= HEIE Ofle] =Y (6HIE 0&EH)S BRI Rk, THAIE Ol ZHIY(BHIE 1&4EH)S EL+ AN K.

= 0l 2y s 2dote delE Het AIJI=0, 1 0ls= A3 0latet G E 2ot &M S S 0t AlZ = AJ| &0l £.
S e AEHO HIAIXN &= RoteS 2R NHAIZtE == LU, = 0l 2d0| 22 === 85 2o+=2 MHetal .

-

EIE@ . — T T
Ot Sl O] H2E{DF 2558 M HA QI(BUS OFF) &EIDE T 0 === CAN SAZUHM 528 20HELICHOI EXl=
2 0l 2Mste=2 K0t 2 MO ZCH-- 2 M OHOk~~)

%El"
Ol HA @ MEHOIM HOLls 2tHE ATEQY N CIHME L= 3lEQNH CIAEEZE ZdAHL EIJ1EQ Y0IE Al2H128 x 11 HIE 1
(recessive) &EH)S JICHe{0F &HLICEH.

Olcd &Ef Hat &= Ot 8 2s5LICH

H/W 2] A E

ERROR
ACTIVE

Sl 7heE > 127

T
=

Tl 7heE > 127

S/W A E
128 x 11 H]E¢]
i N recessive A EHZ
FAloE 7FH < 128 A=

AND
Tl e 7H-H < 128

»
»

Falo Y 7FH > 255

ERROR
PASSIVE
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CAN QIS AIRE T I 28 IZ2ER RealSYS

CANopen

* Features
» CANopen a subset from CAL (CAN Application Layer) developed by CiA!
» Auto configuration the network
Easy access to all device parameters
Device synchronization
> Cyclic and event-driven data transfer
» Synchronous reading or setfting of inputs, outputs or parameters

* Applications
» Machine automatisation

* Advantages
» Accommodating the integration of very small sensors and actuators
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CAN QIS AIRE T I 28 IZ2ER RealSYS

DeviceNet

®* Features

» Created by Allen-Bradley (Rockwell Automatisation nowadays), now
presented by the users group ODVA (Open DeviceNet Vendor Association)

» Power and signal on the same network cable

» Bus addressing by: Peer-to-Peer with multi-cast & Multi-Master & Master-
Slave

» Supports only standard CAN

* Applications
» Communications link for industrial automatisation: devices like limit
switches, photo-electric sensors, valve manifolds, motor starters, process
sensors, bar code readers,variable frequency drives, panels...
* Advantages
» Low cost communication link and vendor independent
» Removal and replacement of devices from the network under power
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CAN SAIS AIRSH ® JH| 28 I2E2 RealSYS

CAN Kingdom

* CAN Kingdom is more then a HLP: A Meta protocol
> Introduced by KVASER, Sweden

» A ‘King’ (system designer) takes the full responsibility of the
system

» The King is represented by the Capital (supervising node)
> World wide product identification standard EAN/UPC is used for
* Applications

» Machine control, e.g. industrial robots, weaving machines, mobile
hydraulics, power switchgears, wide range of military applications

* Advantages
» Designed for safety critical applications
> Real time performance

» Scalability
» Integration of DeviceNet & SDC modules in CAN Kingdom possible
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CAN SAIS AIRSH ® JH| 28 I2E2 RealSYS

OSEK/VDX

Offene Systeme und deren Schnittstellen fuer die Elektonik im Kraftfahezeug/Vehicle Distributed eXecutive)

* Initialized by:

» BMW, Bosch, DaimlerChrysler, Opel, Siemens,VW & llIT of the University of
Karisruhe / PSA and Renault

OSEK/VDX includes:

» Communication (Data exchange within and between Control Units)
» Network Management (Configuration determination and monitoring)
» Operating System (Real-time executive for ECU software)

Motivation:

» High, recurring expenses in the development and variant management of
non-application related aspects of control unit software

» Compatibility of control units made by different manufactures due to
different interfaces

Goal: Portability and re-usability of the application software

Advantages: Clear saving in costs and development time
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® Features

> Developed by Society of Automotive Engineers heavy trucks and
bus division (SAE)

> Use of the 29 identifiers

> Support of real-time close loop control
* Applications

> Light to heavy trucks
> Agriculture equipment e.g. tractors, harvester etc...
> Engines for public work

» Created by Honeywell
> Close to DeviveNet, CAL & CANopen
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STM32F Al2l =2 CAN &1H 2|

bxCAN main features

e Supports CAN protocol version 2.0 A, B Active
e Bitrates up to 1 Mbit/s
® Supports the Time Triggered Communication option

Transmission

¢ Three transmit mailboxes

e Configurable transmit priority

e Time Stamp on SOF transmission

Reception
e Two receive FIFOs with three stages
e Scalable filter banks:

RecalSYS

&0l CHolt A & I &S LICH

o, o= sxe

— O T

Ol Ml STM32FAI2I =0 */l= CAN S
SIALOLCH CANOIE2 =24 TiEgH €0l=
HOl 21, Z2M X0le Us H Z2SLICH
0L E STM320l M= bxCANOIct otUI 2.
Basic Extended CAN(Controller Area Network)

— 28 filter banks shared between CAN1 and CAN2 in connectivity line devices

— 14 filter banks in other STM32F 10xxx devices
e |dentifier list feature
e Configurable FIFO overrun
e Time Stamp on SOF reception

Time-triggered communication option

e Disable automatic retransmission mode
e 16-bit free running timer

¢ Time Stamp sent in last two data bytes

Management
e Maskable interrupts

CAN node 1

otLEe| Salcteltl oed #Xl 8= Jts
J =
| 2 £
Application 3 b3
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= =
CAN < <
Controller (@] O
can® | can
Rx v Tx
CAN
Transceiver
Tk CAN A A A A
High v "Low

CAN Bus

e Software-efficient mailbox mapping at a unique address space
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Dual CAN > & & (connectivity devices)

CAN1 (Master) with 512 bytes SRAM

Master
Tx Mailboxes

1

Master
Receive FIFO O

RecalSYS

Master
Receive FIFO 1

Mailbox O _ 1 _ 1
| Master Control | Mailbox O Mailbox O
| Master Status |
| Tx Status |
| Rx FIFO 0 Status | Transmission
S | Rx FIFO 1 Status |
= A Filt
£ | Interrupt Enable | @ ceeptance Filters —
= CAN 2.0B Active Core 1 26
= | Error Status | Memory —
8 — Access Filter 0
@ | Bit Timing | Controller
=
g | Filter Master | Master rl;_}:rters Stave Fiters
S | Filter Mode | D
S [Fiter scale | Transmission 1L
o Slave Slave
| Filter FIFO Assign | e Mslﬂﬁvnges Receive FIFO O Recsive FIFO 1
| Filter Activation | 1 N E—
Maillox O
CANZ (Slave)
= | Master Control |
g | Master Status |
o
E | Tx Status |
% | Rx FIFO O Status |
= CANMN 2.0B Active Core
= | RxFIFO 1 Status | -
% | Interrupt Enable |
§ | Error Status |
| Bit Timing |
17
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SYS

STM32°] CAN S4l Ty 2! R

Inter-Frame Space

Inter-Frame Space Data Frame (Standard identifier) or Overload Frame
- 44+ 8"N -
Arbitration Field Ctrl Field Data Field CRC Field A{:I{gield
- 32 G—mta— 8 "N —t- 16 - 7 ——
ID DLC ) CRC J EOF
L cwe ) ¥
? TS S
Inter-Frame Space
Inter-Frame Space Data Frame (Extended Identifier) or Overload Frame
> 64+8"N > -
Arbitration Field Arbitration Field Ctrl Field Data Field CRC Field Ack Field
2
- 32 —w-—— 32 ——w— G w5 "N 16 -l 7 — =]
D pLe| CRC J EOF
L o W T o '
[
3 % < o g
Inter-Frame Space
Inter-Frame Space Remote Frame or Overload Frame
- |- 44 e
Arbitration Field Ctrl Field CRC Field Ack Field
=t 32 —t— [ — 16 - :2:- T —=
ID DLC CRC J EOF
L o w =) x
o = ]
h o= <
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STM322] CAN S&l &

Data Frame or
Remote Frame

cll &

Error Frame

Inter-Frame Space
or Overload Frame

-

~Error
Flag

la— § —=—

Flag Echo Error Delim.iFtBr

B —=

-

Any Frame| _

Intermi

[l

Inter-Frame Space

Data Frame or

Remote Frame

sion

3 Transmission
-— 8 ]

Suspend

Bus Idle

-
-

End Of Frame or
Error Delimiter or
Overload Delimiter

o

Overload Frame

SYS

MNotes:

0<=N<=8

SOF = Start Of Frame

1D = Identifier

RTR = Remote Transmission Request
IDE = Identifier Extension Bit

r0 = Reserved Bit

DLC = Data Length Code

CRC = Cyclic Redundancy Code

Error flag: 6 dominant bits if node is error
active else 6 recessive bits.

Inter-Frame Space

or Error Frame

—

-

Overload Overload Overload

=i

passive nodes only.
EOF = End of Frame

Suspend transmission: applies to error

Jlgg—--—ECEG—--E”&En—riter ACK = Acknowledge bit
Ctrl = Control

A gXIAH 4

CAN_RIOR CAN_RHR ks CAN_TIOR CAN_THR CAN_TI2R

CAN_F{DTOR_ CAN_F{DT1H_‘ CAN_TDTOR] |CAN_TDT1R| |CAN_TDT2R

CAN_RLOR | CAN_RL1R [H CAN_TDLOR] |CAN_TDL1R| |CAN_TDL2R

CAN_RHOR I CAN_RH1R ks CAN_TDHOR| CAN_TDH1R| | CAN_TDH2R

II II

FIFOO FIFO1 Three Tx Mailboxes
19
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CAN E4I HIE EO|D H A [Fi SYS

= NOMINAL BIT TIME >
SYNC_SEG BIT SEGMENT 1 (BS1) BIT SEGMENT 2 (BS2)
N Jf~'fc|_.“‘ tass T tase g
r Y
1 SAMPLE POINT TRANSMIT POINT
BaudRate =

NominalBitTime
NominalBitTime = 1xt,+tggs +1tggo
with:

tBs1 =g X (TS1[3:0] + 1),
tese =ty x (TS2[2:0] + 1),
tq = (BRP[9:0] + 1) X tpg k

where t, refers to the Time quantum
tpcLk = time period of the APB clock,

BRP[9:0], TS1[3:0] and TS2[2:0] are defined in the CAN_BTR Register.

JIE &Ml LHE=2 =g &X:
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CAN Gl Rl &4HED|: =J|5} [Fi SYS

S/ 2010.6.2 RealSYS RCO
S can.a

f#include "common.h"
f#include "can.h"

CAN DeTnit (CAN1) ;
CAN_StructInit (&CAN InitStructure);
i S oAl cell init *S
CAN E4l x5} &t & | CAN_TnitStructure.CAN_TTCM = DISABLE;
{  CAN TnitStructure.CAN ABOM = DISABLE;
! CAN_InitStructure.CAN_AWUM = DISABLE;
= i  CAN InitStructure.CAN NART = DISABLE;
CAN 2= Enable { CAN InitStructure.CAN RFLM = DISABLE;

uf can_rx flag=0,can_rx cnt=0;
CanTxM=g TxMessage:
CanRxM=g RxMessage;

CAN Init§tructure.CAN TXFP = DISABLE;

GPIO InitTypeDef GPIO_InitStructure: i CAN InitS8tructure.CAN Mode = CAN Mode Normal:
CAN_ InitTypeDef CAN_InitStructure: i CAN InitS8tructure.CAN SJW = CAN SJW ltqg:
CAN_FilterInitTypeDef CAN_ FilterInitStructure; E CAN_InitStructure.CAN_BS1l = CAMN_ES1 3tqg:
NVIC InitTypeDef NVIC InitsStructure; i CAN_Tnit8tructure.CAN_BSZ = CAN_BS2 5tqg:
} ................................................................................................................................................ : ; CAN_InitStructure.CAN_Prescaler = 4;
i /* GPIOA clocks enable */ . i | CAN_Init(CAN1, &CAN_InitStructure);
! RCC_APBZPeriphClockCmd (RCC_APBZPsriph_GPIOA ENABLEJ:; i At cAl filter init */
é;* CANI Periph clocks enable *7 ; ; CAN_F%lterIn%tStructure.CAN_F%lterNumber = 0; . i
: : i CAN FilterInit8tructure.CAN FilterMode = CAN FilterMode TIdMask; :

! RCC_APB1PeriphClockCmd (RCC _APBlPeriph CAN1, ENABLE) ;

CAM FilterTInit@tructure.CAN Filter@cale = CAN FilterScale 32bit;
CAN FilterInitStructure.CAN FilterIdHigh = 0x0000; E
CAN FilterInitStructure.CAN FilterIdLew = Ox0000;
CAN_FilterInitStructure.CAN _FilterMaskIdHigh = 0x0000;
CAN_FilterInitStructure.CAN _FilterMaskIdLow = 0x0000;

CAN FilterInitStructure.CAN FilterFIFOAssignment = 0;

CAN FilterInitStructure.CAN FilterActivation = ENABLE;

CAN FilterInit (&CAN FilterInitStructure) ;

A*IT Configuration for CANI */

gf* Configure CANI1 RX pin */
! GPTO_InitStructure.3PI0_Pin = GPIO_Pin_11;

! GPIO_Init8tructure.GPIO Mode = GPIO Mode IPU;
GPIO Init (GPIOA, &GPIO InitsStructure);

! /* Configure CANl TX pin */

! GPIO_InitStructure.GPIO Pin = GPIO _Pin 12;

E CDIC InitRtructurc.CDIC Mode — CDIO _Mede AF DD;

! GPI0_Initstructure.GPIO Speed = GPIO_Speed 5S0MHz; CAN_ITConfig(CAN1l, CAN_IT_FMPO, ENABLE];

{ GPIO_Init (GPIOA, &GPIO_InitStructure); i i NVIC PriorityGroupConfig(NVIC PriocrityGroup 1);

................................................................................................................................................ S N‘-.-’IC_InitStructure.NVIC_IRQChannel _ USB_LP_CAN:L_RXD_IRQH;

! NVIC InitStructure.NVIC IRQChannelPreemptionPriority = OxD;
i NVIC_InitStructure.NVIC IRQChannelSubPriority = 0Oxz0;

CAN dIXIAH i NVIC _Init8tructure.NVIC_IRQChannelCmd = ENABLE:

g4 # =D&t =J|35} NVIC Init (&NVIC Initdtructure):
} ¥ & ie e 585 S S S S S S S EEEEESES S ES S NEEE NS S S S S NEES SN SEESS NSRS EEEEREES

2 M AR 3HH:
A X : STM32F103R8T6 AR
CAN ZE: USBZEQ B2 B A CAN ==&l 2IEI& & Enable CAN EAl AX:

24l T PA11_CANRX_USBDM A =S 1 Mbps

S4B PA12_CANTX_USBDP OIF{ME: 2Al OIF{HE AR
CAN Driver&: 82C251(5V E&) Al TIOH: 510 OB It

RXD A5 0| 252 3302 N& 2 AR SE EH20A % 2.08 45 o1

HS 1027 etk [TE2| 5043

tol
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CAN Ol Hl & IH 27| SIHBE Xl B R SYS

ivoid USE LP CAN1 RX0 IRQHandler (void)
i can_rxE_cnt++;

ool & =0l A CAN Receive (CAN1, CAN FIFOO, &RxMessage);
. ; can rx flag = 1;
e N -
if(can_rx_flag) [ R ) R ;
H can_rx_flag = 0; :
H led_gotoxy (0, 2); E
J..cd_printf ("Rx cnt=%0ZX",can rx cnt); A5 HOIHE HE5HD,
if (RxMessage. IDE==CAN_ID STD){ =Z oo H3
led printf (", 85:%03X " RuMessage. 8tdId) ; : = =
}
else| H
} loed printf(",E: $308X", RxMes=sage. ExtId) ; \ ol 2oy A
led gotomy (0, 3) ZH1E H3Z6HN
led printf ("3d: $02X302x302x302% $02X302x$02X%02X", ReMessage. DLC, CAN ==¢l LIOIEHE
RxMe=ssage.Data[0], RxMessage.Data[l], RxMezg=sage.Datal[Z], RxMezs=age.Data[3], LCDOI EAl
RuMessage.Datal4], ReMeszsage.Datal[5] , ReMegzage. Datal[6] , RxMes=sage. Data[7] ) ; }
e 5530 DATAL4], RiMosSage: Data[S], Raossage: Datald] RiMestage Derall]); -
R . N _
i void can_tx data s (ulé id, uf *data){ CAN &l HIOIE] LCD ZAI Of
ud i:

F* Transmit #/
TzMessage. 8tdId = id; // between 0 to Ox7FF :
TzMessage.RTR = CAN_RTR_DATA; // CAN RTR DATA or CAN RTR REMOTE !
TxMessage.IDE = CAN_ID_ STD;: // CAN_ID EXT or CAN TID EXT; 5
TxMeszszage.DLC = §;
for (i=0;1<8;1++) TxMessage.Datal[i] = datali]:
CAN Transmit (CAN1, &TzMessage);

t

void can tx data e {u32 id, ud *data){

ug i: T h
J* Transmit #/
TxMessage.ExtId = id; // between 0 to OxlFFFFFFF :
TxMessage.RTR = CAN_RTR_DATA; // CAN RTR DATA or CAN RTR REMOTE
TxMe=ssgage.IDE = CAN ID EXT; /7 CAN ID EXT or CAN ID EXT; CAN GI0IE] & Al 84 sH2H2.08) HEN
TxMessage.DLC = 8; i
for (i=0;i<B8;i++) TxMeszage.Datal[i]l = datalil:
CAN Transmit (CAN1, &TxMessage);

R g 22

g

CAN CIOIE &4 & HE(2.0A) EHH
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I, OIS &850t
£ LCDOl HEAI

void key_down_proc (BYTE C) {

B =

can_txdZ[0]=0x00;
can_txdZ[1]=0x11;
can_txdZ[2]=0x22;
can_txdZ[3]=0x33;
can_txd2[4]=0x44;
can_txdZ[5]=0x55;
can_txdZ[6]=0x66;
can_txrd2[7]=0x77;
can_tx_data = (0=z000,
led gotoxy (0,2);
led gotoxy (0,305

, break;

S gase 1:

! can_txd2[0]1=0x00;
can_txdZ[1]=0x11;
can_txd2[2]=0x2Z;
can_txdZ[3]=0x33;
can_txdZ[4]=0x44;
can_txdZ[5]=0x55;
can_txdZ[6]=0x66;
can_txdZ[7]=0x77;
can_tx_data_ e (0x12345678, can_txdz); // send ext.
led gotoxy (0,2); led puts ("CANZ. 0B, ID=0x1234567") ;
led_gotoxy (0, 3) lod_puts ("Txd: 0011223344556677"7) ;

. break;

S case Z:

i can_txd2[0]=0xz01;
can_txdZ[1]=0x23;
can_txdZ[2]=0x45;
can_txdZ[3]=0x67;
can_txdZ[4]=0x89;
can_txd2[5]=0xab;
can_txdZ[6]=0xcd;
can_txdZ[7]=0xef; :
can_tx_data_e (0x11223344, can_txdZ); // send ext. type!
led gotoxy (0,2); lcd_puts("CANZ.DB,ID=DX11223344");E
led gotoxy (0,305 led puts ("Txd:012345678%abedef ™) ; :

BT1 +5

can_txd2); // send std. type :
led_puts ("CANZ. 0A(Std)ID=0x000");
led puts ("Txd:0011223344556677") ;

BT2

ir

BT3

i

typeé

RealSYS

lcd_puts(”CANZ.DA(Std)ID=DX?ff”);E
lcd_puts(”Txd:0123456?89abcdef”);;

loed gotoxy (0, 2)
lod gotoxy (0,305
break ;
case 4:
led gotoxy (0,2);
led puts ("
lod gotoxy (0,305
lod_puts ("
clear_can_ rx message (&RxMessage) ;
break;
default:
break;

BT1: =& EEH, “0011.." &5
BT2 : % &b}, “0011..” A&
BT3: && &, “0123..7 &5
BT4: & &H, “0123..7 &5
BT5 : BIAIXI XIS
HE S&2 o [EINA 28 2tH22 Ml &

f”aséé”é ................................................................................................................................................

can_tzd2[0]1=0=01;

i can_txdZ[1]1=0=223; L=

! can_tzd2[2]=0245; BT4 55

can_tzd2[3]1=0267;

; can txd2[4]=0x89;

i can_txzd2[5]=0xzab;

E can_txd2[a6]=0xcd;

E can_txd2[7]=0x=f;

: can_tx_data s (0=7ff, can_t=d2); // send std. type

H




of HXIZ AIEO0I 0BT, 20h 014 E=at0] Aot sied, R SYS

S Al ] < CAN SA4I2 14
CAN = E” O| E-I == 2 2ATUAME el AMA( www.realsys.co.kr JAFS] CANPro Analyzers Al
ot TIOIE =4l & SA S&S HSLICH

" CANPro Analyzer V1.1
©OOFEY  S3A) 2l=EL) B EFEHH)

Bq = ‘ e . % ﬂ? E =n 21 ?
Z2ESR = &M 1D O. =& CIoE CAN2.8B Data Frame 208 ID:11223344 [|0|F 01 23 45 67 89 AB CD EF  ~
E] CANZOE Data Frame ooooonon & 11223344 12 34 56 78 CANZ .BB Data Frame 20 ID:11223344  [{|0|E{ =81 23 45 67 89 AB CD EF

CANZ.BE Data Frame 20| :
CAM2 BB Data Frame 20|
CANZ.BE Data Frame 20| :
CAN2_.BB Data Frame 20|
CANZ.BE Data Frame 20| :
CAN2_.BB Data Frame 20|

ID:12345678 [|0|E:08 11 22 33 44 55 66 77
ID:11223344 (4| 0|E{:01 23 45 67 89 AB CD EF
ID:12345678 [|0|E:08 11 22 33 44 55 66 77
ID:11223348% (|0 :01 23 45 67 8% AB CD EF
ID:12345678 [|0|E:08 11 22 33 44 55 66 77
ID:11223348% (|0 :01 23 45 67 8% AB CD EF

44 00 01 02 03

0A | Data Frame 01 23 m 11

A
=fa CAN2.0B Data Frame 208 ID:12345678 (§|0O|E{:-08 11 22 33 44 55 66 77
CAN Pro Anal Gl Ol & CAN2.8B Data Frame 208 1ID:11223344 [|0|F 01 23 45 67 89 AB CD EF
ro Analyzer CAN2.BB Data Frame  ZI0|:8 ID:12345678 (J|0|F{:88 11 22 33 44 55 66 77

CANZ.BE Data Frame 20| :
CAN2 BB Data Frame 20| :
CANZ.BE Data Frame 20| :
CAM2 _BE Data Frame 20|
CANZ.BE Data Frame 20| :
CAM2 BB Data Frame 20|
CANZ.BE Data Frame 20| :
CAN2_.BB Data Frame 20|
CANZ.BE Data Frame 20| :
CAN2_.BB Data Frame 20|
CANZ.BE Data Frame 20| :
CAN2_.BB Data Frame 20|
CANZ.BE Data Frame 20| :

ID:112233484 [|0|E{:01 23 45 67 89 AB CD EF
ID:12345678 [4|0|E{:00 11 22 33 44 55 66 77
ID:112233484 [|0|E{:01 23 45 67 89 AB CD EF
ID:11223344 [(4|0|E{:01 23 45 67 8% AB CD EF,
ID:12345678 [|0|E :08 11 22 33 44 55 66 ??\
ID:11223344 (4| 0|E{:01 23 45 67 89 AB CD EF
ID:12345678 [|0|E:08 11 22 33 44 55 66 77
ID:112233484 (40| :01 23 45 67 89 AB CD EF EloN=
ID:112233484 [|0|E{:01 23 45 67 89 AB CD EF
ID:11223348% (|0 :01 23 45 67 8% AB CD EF
ID:12345678 [|0|E{:08 11 22 33 44 55 66 77
ID:11223348% (|0 :01 23 45 67 8% AB CD EF
ID:12345678 [|0|E{:08 11 22 33 44 55 66 77

A
_I_A\_l

< 5 |CAN2.0B Data Frame 208 1ID:11223344 [|0|F 01 23 45 67 89 AB CD EF «
I0ME 23 F
[CaN C|O|H &4 2H1 : CAN2.BB Data Frame 2Z!(Q|:8 ID:8@@8AEAA (§|Q|FE{:80 @0 @9 @0 @0 @0 @0 @0 ~
[CaN C|O|H &4 2H1 : CAN2.BB Data Frame 2Z!(Q|:8 ID:8e@8eEAA (§|Q|F{:@0 @0 @0 @0 @9 @0 @0 @M
[caN OOl &AM 2E1] : CANZ.BA Data Frame 2Z2!0|:8 1ID:880 [{|0|F{:00 60 60 60 69 00 60 0O
[caN Ojo|e =& =& : CAN2.8B Data Frame 2Z2!/0Q|:8 ID:00000080 [f|Q|F{:00 00 00 60 60 60 80 OO <— =& HH
[caN O|0le &M 28 : CANZ_.BA Data Frame 2!0|:8 1ID:888 [{|O|E|:00 60 A6 00 A8 00 80 0@ T Al
[caN OOl &AM 2E1] : CAN2.8B Data Frame Z!/0|:8 ID:00000080 [0|F{:11 22 33 44 12 34 S6 78
[caN O|0|H &AM =& : CANZ.BA Data Frame 2Z!0[:8 1ID:123 (|0|F{:11 22 33 44 @@ 81 @82 A3

b’
ZHI USE Paort CPSYZIBY | CAMZ0B  1,00M BPS  Mask 000000000 |0 00000000 v 1 ]
NE 2d 38 =:
http://www.realsys.co.kr/goods/main.asp?cate=357 o4
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