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Design and application of serial communication based on double MCU
ZHAN Ping-hong, LI Hong-xing
(Department of Artillery Command Automation and Simulation, Artillery Academy, Hefei 230031, China)
Abstract: The single MCU was the only kernel control part in conditions of high security requirements. No matter how the
various protective measures was designed, environmental security should be threatened if microcontroller failured. This was
the drawback of Control System with only one MCU. Multi-MCU Control System which could monitor mutually was designed
to avoid this problem. The software and hardware design of serial communication with double MCU AT90CAN128 was

introduced by the ZPW-2000 coding module of Interlocking Control System in the railway station.
Key words: serial communication; coding; AT90CAN128; ZPW-2000

B R LB AR DA AL B8 2% B R R A A KUAR B B
HEHEANERALES, T ZNATEA S, |
RAREMGBEN, BRRETRE BT
REEFNER, BMERILARETRELET
M EERRRR B RENEMIMDH &R ST
5h, R RGELEWEU, THEEERE. K. #l
ELERW, K, RESWETREEEND,
EBHIKERREAS, SHEHRRESLEHILH L
HRA—-TERYES, REEGTREE, L2
HRFRERCHILT ¥, APk LB
B, SBIERHIRASITRY, FTLLES HNE L
MBERREHENTRENZLTRE, XA
BB YU H RS ZPW-2000 ZifDHE AT
BHLBRITERIR AR, frBET ATIOCANI2S8
W R LA & AT IR S5 R A,

1 FAbPRES AT90CANI128 Tk

AT90CANI128 B A HLIERTIE, AR, Ih

WRRE %1 2009-09-27
feEWidr: MFLL, By, FAB, FERMEHIE .

@ {0 cagEisom

gEimAk, BAT—/4 V2.0A/V2.0B CAN %% fn
—/~ 128 kbyte HIINHFBFHFiER. B—Mak
BE. (X RERI AL TR 25 . SEERIRISCE #y, 4 kbyte
HIEPROM, 4 kbyte N FESRAM, T{EF16 MHz
BrEfEm S 16 MIPS, 32 MEATTIESFE, 53
AERAL/ OR, 4NHHILBRER RIEERF
/S, 2ATTHBEAUSRAT #0, "IHRKH
RRALATE,

2 it

% B AT90CAN128 X & L Sc B 8k B ZE B Bk
P FG P ZPW-2000 i itk iOiRIT, KEE
THRER BRI T R4, @it CAN BEGE TR
SHEARFHLMCUL F1MCU2 ff, MCU1 1
MCU2 M B & R T FIEHMHE RS, W
A AP R BE 53 5 R BB AT
%, —%, AR dEHeS, mfr—2, U
SHETREKRMS, TR LM B 5HG T
KRE, HEERRRHL, T RIDFKAIEH],
FATRMCURS “5” Bifmdan, EFH



BIOLEE O

ETWEANGSTEERIEEREA

HENSHMES

BRI HETUBRR MR —-AMCUBTFFHRERE
FEEIRERM , AEFRLIER2ENES. &0
BRI AIER M MCURE, EEHRE. SR,
FEHE R R MEEE, TSRS 16 MHzZ,
BE&igmmE 1,

— BMEH

B McUl

LB
5 [dﬂi”iﬁz‘ mm:} L&me mai
o i | | B L

CAN

1 MCU2

1 R

EWEH]
Bl BmaER

3 B

{EFH AT90CANI281 ki@ R S g4
TEWBEME RSB (USART), LIRS ‘5”7 &
EyEhl, MR @ mDIF R R,

3.1 USART &K

TEWE {3 2 4§ MCUL #9350 PEOFIPE1 5
MCU2 #g3 0 PEOF1PE1 s & %48 . USART &4
2,

B Bh R 4 2% XCK
RiX B TCD

% RXD

Rl

["ucsra ] [ ucske | [ ucsre |

B2 USART M

USART X EGE 3N 8. MERkAES, B
RS, MR ESEERDS AILEER
kS MBMARBHITRISHIZE, DIRBEER
KRR XCK (RAEMH) SIMATRE REHE
R, REBAHEENBRNE, BOBUEFSE,
B R £ 2% LA R AL B [B] R i S BT T RO 42 12
B, B AAMMMBIERKE$T, £ USART
MR R TR, REETHT RS RIBEAEK,
BRTHE®RT, BUETAEFERE, F6HZ
#®, BuFFRMRAIEKSHE UDR, HikE
X5 RS SRS, o EL AT LU 0
iR, B EMFELERER,

32 BMMRESES

BHFREFFESHIAATHRE, o2
UCSRA, UCSRB, UCSRC, itz (REH T
BH5HER) SHFUCSRAZF M U2X, UCSRB
RIBEEFEHEEREHKEXE, UCSRCATER
SEEARSEX FEiryE+4H UCSRBF
UCSRC % $fy UCSZ2:0, UPM1:0 5 USBS
&,

33 PR EHFER EERFE

(1) 2 T#HE GErmBRTERIEXSF
F8). 2) APRRLSEIE. (3) EHBMLRE
HEr e R S HRE. (4) BRBENERE AR,
(5) %#5 5 bit, 6 bit, 7 bit, 8 bit 19 bit H#E
fir, 1bitgk2 bit{E kA, (6) M RKFHFRIZFIRK
B#E, (7) SoBhE 8 0 R iR, (8) %
IR, LSRR LR AR TR & 5 K E IE
2. (9) INELHIIMFE (REERTE. X
EHEFERT P RBERLE RN, (10) £
LEEEEEIEERRSEBEER,

4 &

SIDMBR AR IR AL, Bkt H
£, KRR EYE, SHTEREARET
W] kot AT EBAE v R Rl 9P, Db f sk 3R Ak
el g, B4R H ICCAVR %%, &
ATHFSMIBETEENER TIEHE (IED),
R—A4i32 bit IBA, BXHLBEARTT
Bzh, XHMRFMIEMNHFMLE IDE M
SsE s INTEL HEX ¥ X #6530t Hn
754 AVR Studio fiRIR3C#F (COFF #%3K)
IDE P 4N,

B tiRit EEQERLE ML, CAN
B, RPEE. MSREHREIMAN S B,

HITRISE 1 Z A& e B USART #1441k,
ML BEE b Raik e, Mgnnik
E, ARREEEHEEBEWERRES, Tl
Wy USART#R1E, MMM ELEEEELR
shiibREAL, EH KR USART IR B M iZ7E&AE
KEEROERTHET

R EELRRALZRDREMPNER, &
FARYE 15 8 0 USARTO, KiXEIBEHFFE
MR SRS h R R L THEN 1O ik,

E2Y2010.6 8% 1598 @



HENSAMES

% 8 it WL KA

E19BEH

2 USART ¥ #£ % 7728 5 UDRO, B EIEMRKLL
B, DHSHBEMRELR., adLLERFEA
MCU B &4, ¥ S M6 47 A UDRO H4&
HERERFVBYUN @S ETHE, MRHES
—B, War&FP T, RiFEHEL, TUEH
ol S, R R ARG . RELLEE
BEHBHXORERL, #TRPERG, FPE
BRREBRFMEZRFNT .
void Uart_Send(void)
{
char i;
if(Uart_Flag != BIT_flag) /
/ 1085 B D@ bREAL
return;
Uart_Flag=0
while(!(UCSROA & (1 << UDREQ0)));
11 FIWT % 38 B & ELE A AT HOEIE
UDRO = 0xfb;
11 &%k
for(i=0;i<3;i++)
{
while(!(UCSROA & (1 << UDRE0)));
UDRO = TB_Order;
I B EANR X
}
while(!(UCSROA & (1 << UDRE®)));
UDRO = Oxfc;
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}
#pragma interrupt_handler RXCO_isr:22
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void RXCO_isr(void)
{

unsigned char data;

if((UCSROA & 0x80) != 0x80) /
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return;

data = UDRO; /
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if(data = = 0xfb)
Frame_count = 0;
else
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{

Frame_count++;
Uart_data[UFrame_count] = data;
}
if((Frame_count >=2) && (data = =
0xfc))
{
if(Uart_data[1] = = art_data[2])
11 BRIR BB LR
{
if(Uart_data[1] == TB_Order)
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{
Ls_OrderA= TB_Order;
11 fix & — B 4T FF FRbS I R
}
}

Frame_count = 0;
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