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Abstract

CAN bus is a kind of field bus and is widely used in automotive electronics and marine electronics.
For the data transmission delay of low priority number is large and the stability is poor in CAN
communication network, time-triggered TTCAN protocol is proposed in this paper. The time-
triggered dual CAN bus system is controlled by ARM IPC, which consists of one master node and
several slave nodes. This system is compared with the existing CAN bus system on the subsequent
error rate to demostrate the feasibility of this system.

Keywords
Double CAN-Bus, TTCAN, Transmission System

TTCANZEARM i 7 F SCI)

XMEX, ARk, £FRE°

UL B T RH R S TS B R, W B
PHTVL KSR AR e, Wi B
Email: Iqw00820@163.com

ks H BT 2015411 H13H; S HEE: 20154E11H28H; &AF HEI: 2015412 H8H

CEG|IH: XME, FEKEE, £, TTCAN 7£ ARM R IR A SEZBL]. FLEK 55 R4, 2015, 4(4): 55-60.
http://dx.doi.org/10.12677/0jcs.2015.44008



http://www.hanspub.org/journal/ojcs
http://dx.doi.org/10.12677/ojcs.2015.44008
http://dx.doi.org/10.12677/ojcs.2015.44008
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

X

&3

#

H E

CANEE&RIF B LW —F, BRERFERTAMMRTH T ZMNA. #XCANIEE M H R EHE
PR R FAEREHEREN A, R TE TR MR TTCANYM R . ASE: T R 5 59X #E
CANE &R R HARMLENZEH], BEF —AEWRANnMNTRKRS, FHAEESEIEHEHRFAN
5IA KB &5 B DIRE B i S &R S BT AT HE

KA
SCANMZE, TTCAN, EHZR%

1. 518

CAN S BAREMEL:, SERHERRII S, (RAEHAREZ AT S, e PR R 2 K RIRIS[1]
FE— S S B R E N, Lo TR AR =Rk 2, 18U T R — R AR 55 DU B e A AH 5K 13 B A%
RS2 R A AL B 52, TTCAN i (time-triggered CAN) 1E A2 N % Fi 75 SR i 2 HY 3 R @ ke ok
ff]. TTCAN X CAN VMGHAT TH e, Fe Aty Al fid A AL LASE il 5 SEif 1% . TI'CAN BB 7T 46 T 2000
4, BLEKCA CAN FRAERIES 4 3843 1SO 11898-4, iZAr#E HATALT CD (BREFHR)MEL. HAFTHK
ARM FF RN TQ3358 #41, HA 10.7 <} FIB/RZFIN CAN [R5 &2 VE AR BT B Stk
#[2]-[4].

2. BReT WA FRKEZRG LG

B 1 NAER RGP SR E G E, AR FRT SR Z A T S, RSk A STM32F105
VERN A G 5 450 A e A L& CANO AT CANT #iHe, 3 HLAJ DLSZ 3R R 441 L TTCAN
(R fid A CAN M) [5]0 SR ZE i ol DA A R BAS, fifb Blg . EALHLET M R EA LR A BR
AT TQ3358 FFAMA Linux R4 K H EHH QT 4i'S [ B R\IE il & P i i AE AL, 3 BT 4542 58 K
TTCAN T 45 b 715 s BB S T, VRN — NI ENLRIE S B, [FID RGNS . AL ST )3
VEEREEHRLE 71 ik, AR, EAALZE AN IR T 4638 CAN B 26 1] & T i R HE 2 2 304K
M RSO ) AR A S BRI R, S R I . AT S50 CAN E5 28U 3 S5 oC, RIECE
BB RS R, LEA LR 8] & 1 P AT A S R T g

MR CAN #2125 TIAL050 /2 CAN [l Sk 4%, fEAW T, TIAL050 R Wil 2 B,
Forb i 28— 2% R AT HH B (TXD) AT 2% R AT M N2 (RXD) R RIS 85 o TSR #8 ) 3E 5 A AT ]
A ZE B FRSURT 32 B8 7 1) ek 4 2 Ui A Hn 50

3. TTCAN &4t

TTCAN WU —F7E 1SO 1 1898-1 HUE i) CAN Hida fE B = T0HE < b 1w )2 i, W 2= TA5#E CAN
WA E . TTCAN § RIS APE, 38— 2 F I AR A R [E) il R i 5%, 5 B il
B2, R4 R Al (global time) TTCAN MZ% [A2D iR 45 [6]. X BELN 458 — 2 T Hh IRt
MR%, [ RES 2 PR e iR % . TTCAN w1 i [ il & 8 {5 e 2k T 12 i Jk v v 2
(reference message) ek, IEIEUEN B H TICAN W&t i+A EHL(time master, i 5 4 I 8] JE HE 1)
FEdA ) R i%. £ TTCAN M i 2 nf A 8 ANt 4L, & EIRARF e e . [H—m
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Figure 1. The block diagram of control system
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Figure 2. The application of TIA1050
[ 2. TIA1050 B9 R

A=A EHURE S S, A R0 L TR R A 5 B H & 0 v B EUR IR RV B . BT
R 5/ — Z 5] A E (time windows), IX S8 [] & 44 58 T 2 IR AR i SRS ff o I BRI [71-[9]

PN B2 1) 5 4 B R 0T LA B — AN TR ISE S I A1 B, 7EAS IR R — AN R) 5 58 B A I 00 Ao
VRAED™ R s 5 I [R] 9 28 rpn] DATIUSE 58 L2 ANV BB, T B B @ S RN 8] 5 Ry R o xR At 2H %
—A~ TTCAN W 4% [1)3H /& B B (matrix cycle), 4% 3 fiw.

KRGHEH G, AL TTCAN KIThAE, TEJEA 1 CAN B AN fil R A7 50, 1% 56 H
STM32F105 P EBH JE RAM [)— 43 R S2EI[10], 4 RAM —3#84) 58 SUB il A IR A7t 2%, 725 L S
BAREF B, ARAE T STE RGP ER, WX AEAER AT YA . filR AP 48 I AUE thsE 7% S5 TE
WA B i A ik i, DA B fish i DA I BIAE[11] [12]. WifE2PH2& TTCAN LhResEHI#3[13], 7E STM32F105
) CAN Gl ZR5E I S it Bt b, R RS st R 8 B 75N BT e, ANIMAE STM32F105 56 SRR
TTCAN E{E il RN TR AN E 1, 77 SEhafd l F M AR . HEAE D EES, MiRE—

O
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CAN S ZR i KAL IR R 0] IE 1 Mbit/s, 7858 BRglc A e 15 SR I BB /N B T 22 43 43 b () B0
AR R . Bk, FEHRFEAMET, FAVEH T X0 USBCAN I kA, thiiil# 7 f 2 #% CAN
O, Ad FHI AT DL BN S CAN &%, 24— Wl .

MR, EN—AFRAER CAN T 4, B4 USBCAN BT B f:, BT CAN BLMEE,
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Figure 3. News section matrix in TTCAN
3. TTCAN *HhiH B B

Figure 4. Interfacial design
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Figure 5. Real figure
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Figure 6. The software interface of data analyzer
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Table 1. Result of error rate of each node
1l ETREREMNAER
. Tl 2 3 4 5 IR 6
10°  fEHHEER kbis FEHTE AR Kbls AEHIHE R Kbls FEHTE AR Kbls FEHITHE AR Kbls AEHIHE R Kbls
FiF (8]
125 500 125 500 125 500 125 500 125 500 125 500
1h 2.3 2.6 1.9 2.3 2.4 2.4 2.2 2.4 2.1 2.2 2.3 25
8h 2.2 2.7 2.2 2.4 25 2.6 2.1 2,3 2.1 2.2 2.3 2.6
24 h 2.3 2.4 2.1 2.3 2.4 2.5 2.0 2.3 2.2 2.2 2.4 25
48 h 2,3 2.6 2.1 2.3 2.3 25 2.0 2.4 2.1 2.3 2.3 25
120 h 2.2 2.7 2.1 2.3 2.3 2.6 2.0 2.3 2.0 2.2 2.3 2.6
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BEE (5 REORII PR A, Bl S BRG] BB 2 (R o M — R D24 R Tl

EfM4E, CAN HA B G B RAGEm, A EZE e R tE, MUBRMEm D, w HZ ki
Btk . 2 1 AT % R A AL HE 2 AE 500 kbit/s 1542 125 kbit/s, F5iRZEAIE 3x 10 AR, BB
T RS485 a2k 1077 (4 iR, [EN M T 5 CAN S 2k 4.7 x 10 U4, &M TIRA 1T E R 1FFA 5L 4%
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