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Abstract: With the improvement of the speed and carrying capacity of modern locomotives, in order to ensure the safe operation

of locomotives, it is necessary to accurately collect various parameters of locomotive operation for data monitoring, management and

control. In addition, it can also provide data support for fault diagnosis. Therefore, it is necessary to develop a set of large-capacity

locomotive bus control system that can accurately and speedly transfer the data, a locomotive bus controller based on RS485 and

RS232 is designed.

The hardware design of main control module, level conversion module, clock module, power module and LED in-

dicator module with STC8G2K64S4 chip as a core is described in detail, as well as the software logic control and communication proto-

col between each other. the program download and data exchange are achieved through four serial ports. The main switching parame-

ters include voltage, current, total active power, frequency and other locomotive operating data. The test results show that the loco-

motive bus controller can transmit the data generated or collected by each device at high speed, accurately and timely, which provides

a support for the subsequent data analysis.
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RN R N R R - B - N () S S & R L R 7
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X, S, JLF RSA85 1 RS232 (ML G Mk 45 il 2k it « 157

TS 2 S R A 3 A2 Jel i 4 26 X 4 A JR AR R 4 B Y S
it RS-485 ML Rk PLC. #5101 Hel PLC 4=
BECR B B BB . R R ARk i PMIL30 A 5 i L 42 1
dw EMOC SR A 21 10 Bl LA B ] e 26 18 0 8 THROIR 25 1 L i

2 PLC, #5101 5B g PLC AR S # tn & 4 s,
F4 P01 5REE PLC AR5 Ik
Kl 44 7R FH B ok

AB E#iINE S ouT PLC R
A R K TR ouT PLC R
DC600V HL f ouT PLC F#f
DC600V HL i ouT PLC Rk
RAEBE 1.2 ouT PLC 7 i
RAEEE 3 ouT PLC 4 %
NEP=RAE ! ouT PLC 4 i
HLALZE Y ouT PLC A
A b L ouT PLC 4 i
e IN ECM
%Ki IN ECM
B E S IN ECM
S ALIE 1T i [A] IN ECM
S ALIZ 1T 1 [A] IN ECM
ECM T {E I [a] IN ECM
ECM T /ERT[H] IN ECM
W JE Ul2 IN PM130
L& U23 IN PM130
iR U31 IN PM130
M IN PM130
HLIE 12 IN PM130
LI 13 IN PM130
BAEI I IN PM130
LIS IN PM130
WIREGEE 2 IN i il 4 A

L7 BRI AGE N 4 DM S B ECRENLE L
RBENFE S IR, T B S 1 4 % ob X H R 6] 4 5
JIAR R MG & 3L, BB MR A R E R A R D 4 &
DX R X 7 ARG R R . HR T 4 R A R I A R
5 R, MFRPAT LUR H AN 505 2E iR 42 2 1 B8

LA Bl 48 iR )7 S 2 a1l 10 i, A4 e 4K
AP A O N EIE VA DO TR v S N IR S R €
BT & 8 ok B F AR M3 4, IR 22452 W
FOBRRER &M EHME, AERINPD 4 ZhXh
BN B . RPN

1) AT Z G0 0 {0 i Ak DA B 18 R W) AR

2) FIWTREEAE O, FREE DL, WARME PLC %

HRMAHES M. KEEaA R, MW PLC H 2 IOH i
R, BHREBSERIBEXAFE O 4NERK P &
PHE AN, R %2 PM130, Seifiblasdl s EMC Al
Pl A B ECR 4R B M AR Rk 4 PLC AN HH 2 B
BT 3. WU & 3% iy A Wi 45 v AR 2% 2% PMIL30 1 4 il AL 32 i

#F ECM, LU i3 3 25 AH B 1) 100 52 80808 s 4o e 11 4 M &
LR .

3) FRWHIWE B A T, A1, W R e
PLC Az B ER 48 3 /9 B8 A 8 F 4 28 ph X opoHE g AV
FEONE T2, DR Y H R 2% R PMIL30 (8 dE i A R T 4
Geop X PR LA A O AR 3, A Sl LR I 4 ECM
TRORH O B i 2 A3 1 4 B o X AR R B AR T 4 R
P

5RO REBIENE

FHrS B 24 FR B KR

1 IR PLC

2 Ko it s il 45 A (i 2 32 HD
3.4 HE Ul2 PM130
5.6 i JE U23 PM130
7.8 o1k U3l PM130
9.10 B T PM130
11,12 I 12 PM130
13.14 Hi I3 PM130
15,16 MAT IR PM130
17.18 14T R PM130
19,20 g PM130
21.22 -3l
23.24 %M
25.26 CERER (R PM130
27.28 FHL R R AL PM130
29.30 Seah ML AT B I ECM
31.32 SE A BB AT I ] ECM
33.34 CEMINCINES PLC
35.36 I ECM
37.38 GINT D] ECM
39,40 B HIK IR ECM
41.42 s 28 7K TR PLC
43,44 DC600V Hi JE PLC
45,46 DC600V H ¥ PLC

47 BLAH 26 BT PLC

48 H AR 2 i bl 4% A

49 RSB 1 PLC

50 RSB 2 PLC

51 R 3 PLC

52 R 1 PLC

53 152 56 e o7 P 1l 5% A K

54 12 56 R Aoz s 45 A

55 2L FF

56 ZER G FF

S R T 4 % b DX HR IR A R K g
AR A e R S Ak
4 REWARERSH

AL R B A e 139 B S 0 A P O BT S8 S
e XTI ARG AT I, BRI AL R A 2 A Rk

PC #L.
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+ 158 - AL a5 P 31 %

AL, AP RFEAEN IRCHRFSREFTEE

f—%0. 22,114 8 MHz, §— RS-485 Y07 % He 5y

R RGBT AL S SRR A # T1BY T o ok O o0 s

T BE RN 2 400 bit/s, FTIF W 0T B A X A R T ED

B A D4 THEF O 4 L. R 12 iR, EAES TUE

H, BaR R Ch 50 4N, R UlL2 2 656 V, R U23 N

@E 630 V, M & U3l 598 V., M 11 2 873 A, i 12 K

l l 926 A, MR I3 N 879 A, BAINIFE N 1698 kW, HIfR

[ won | [ #wozmens | FEHCH 0.812 5, $i%H 56 Hz. HLEJ 567392 kWh., ZE7h

I I HLIETFI I J 79 682 s BIA2g 22 he WABHIE Y 24 V. 4%
WBPLCRIE 5 g T A T e I ]

B/ EMA P’ﬁ%?ﬁ%ﬁ oA 1235 rpm, HLIHE 18 386 kPa, ¥ HIKIE R 30 °C,

———— ] B8k H Sk 45 °C, DC600 V HLE R 532 V., DC600 V H,

Woh 469 A, WL EBGE R LLE AL R & TE 1T S 8O e

( mrAmEmAsRn ) e . A

I EFEEHEAN, A0S E S ESEL. AEEfT TR

| | | v LR L AT DL VR A R 4 BT RS R
‘ HO1 ‘ ‘ H2 ‘ ‘ $O3 | ‘ H4 ‘

1 1 I B X T AT 78 e R TP T
Sl TR
Hé(%{ﬁ?f %ﬁggﬁ %ﬁfﬁmf @MExi®E |00 08 A3 60 00 01 37 42 00 18 04 I3

Y0A SIVAOA SIVAOA 01 82 00 1E OO 2D 02 14 01 D5 11 02
EP IR A R B v % B B SEINRED) (3) 52 %0 12 00 20 2 14

— {RAHUAE
5 D42 PCHLR 2 508
KRB SRR R %) B 12 E T4 R AR
|

10 R R AR

AIEHRYE . A7 T WA J5 T A I3 AR E B E . — T 2
SAFTERE 4 R EE, RS R REG R
A O EE S U B S B 4 & R B AT 0 BB IE
FH A IE 6015 5O .

B W e PLC, B 478 3% #% PMI130, S8l L9 il %
ECM Fith 2= 42 i R 48 43 3 55 CN3 i X o 114 5| 40 3% 42 e >k
CN3 HL i 11 firs, g 1. 20 3 48 24 V HE,
I 4. 5. 6 B FEEH RS, 514 7. 8. 94 EMC, 5l
i 10, 11. 12 4 PM130, 5| 13. 14. 15 # PLC, &
16 i,

CN3
V24+ 1
V24— 5
DIN24+ f
A4 i
B4 f
G4 2
A3 -
B3 i
G
A2 i0
B2
&5 11
< 12
COM3_TX iz
CoM3 RX | 12
116
= CON16
Bl 11 CN3 i g A

P T e e 14 Rl R R E . AT OT A D B T
PEFRIERG IR 15 R 4 3 A IO ARyl o R 1R B

DA 2. PO — B, BT LR, ST
4 J RN BEAT X L SR IE . i A B R GX 4% PMIL30.
RS485 Wi Wr st 2 PR B A b 5 — Ui 3 $c WL I 2 A7 W O
BRI 13 iR .

AR A A
PM130
RS485 Wi Wr ¥ % - & .
(USB#%485 "‘ : %{ﬁ%iﬁ
R AR) ( 3 B
R4} JPLC
FL AR

W R H 9 600 bit/s, W LA A 1R B T B
BB R R 4 0 A MRS B . I 14 BTk .

BEE X
OxF{8t (01 03 46 02 90 02 76 02 56 03 69 03
. E 03 6F 7E EC 8F 27 4B 14 37 E1 OF
® HEX{8 40 5D 9E 85 B4 11 1F 28 FO S8E 84 06
Zeiib < | (B0 OB FO 00 13 06 A2 1F BD A7 FO 7D
b B2 00 38 CE D2 AE F8 D7 DF 1B F1 25
65 81 00 08 AS 60 C8 ES D8

1RTFEIER .g} .

B 14 PMI130 %k % 45 5 R HLAG B0
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M, 22, T RS485 fil RS232 MIHLAE ML s il 48 %11 .« 159 -

B4 5 AR RS PML30 22 508 AR RS W T -
COMOut[3][2] = COMIn[COM2][3]; //HJE Ul2
COMOut[3][3] = COMIn[COM2][4]; //HJE Ul2
COMOut[3][4] = COMIn[COM2][5]; //®JE U23
COMOut[3][5] = COMIn[COM2][6]; //Hi[E U23
COMOut[3][6] = COMIn[COM2][7]; //H1JE U3l
COMOut[3][7] = COMIn[COM2][8]; //HiJE U31
COMOut[3][8] = COMIn[COM2][9]; //Hi ¥ 11
COMOut[3][9] = COMIn[COM2][10]; //Hi 3 11
COMOut[3][10] = COMIn[COM2][11]; //Hi % 12
COMOut[3][11] = COMIn[COM2][12]; //Hi %k 12
COMOut[3][12] = COMIn[COM2][13]; //Hi % 13
COMOut[3][13] = COMIn[COM2][14]; //H % 13
COMOut[3][14] = COMIn[COM2][41]; // M7 Pz %
COMOut[3][15] = COMIn[COM2][42]; // M4 P3) %
COMOut[3][16] = COMIn[COM2][397; // & 3h = K%k
COMOut[3][17] = COMIn[COM2][40]; // 3 % FH %L
COMOut[3][18] = COMIn[COM2][49]; //#ii %
COMOut[3][19] = COMIn[COM2][50]; //#i %
COMOut[3][24] = COMIn[COM2][65]; //H Ji & fir
COMOut[3][25] = COMIn[COM2][66]; //H A% i
COMOut[3][26] = COMIn[COM2][67]; // Wi @i
COMOut[3][27] = COMIn[COM2][68]; //H1 i & i
R4 LR, Hpo 4 & B (&8 12 i
5 RS IR 2 PM130 & 3% 45 B0 BIL Y SO0 34 47 X B 43 A
AL DL OF 7 55 0 A ) B AR 2 s ) A8 AR G iR . A
[R)E 119 5 v W T BRI e PLC 4% 3 L 45 il 2% ECM & 3% %4
PSR, 580 4 KW BT, 4R R
B2 5 2 4 T 05 A i 500 T
I R P AS T T D A, T AR R L
2 4 ) A 6T B0 Y A% i E A B K
5 HFRIE
ARSCWETT T —Fp 3 F RS485 Fl RS232 1y H1 42 & £ 44 1l
fr s AL A R . B M 5 AR S A G B 0 A
Kk, KBV, EHEIMLEM B, WSS EERAT
48 5| /) STC8G2K64S4 H J fL. DS1307 Hf 40 its A
MAX232 Fil MAX487 35y V5 2 H P #5308 Fr o A A2 AR E
REMIEREG . ERET I E B LEHR R T Mod-
bus-RS485 M, H & L AF P, Hl HostLink-RS232 i
B SEBT LA B Z )Y B 2 4 R R SRR AL . &
RGN, UE WAL 4 2 ) A T LA 52 I 0E B 1 AR
WA, NS SR AL PR A T SRR MLE SR R
AT B R e G . R P A B AT B S i R % Bk
BB DUE B W PR A, PRIE B A 1Y IE H TAE L
RN R 2BAT . [R5 & % 20800 776k & b 68 17
RHATIRIZ R AL SRS W R AL T ], A IC R EUH %
MLER AT AT )5 2240 0 TAE . AL SR B 88 A UR T i
PeSCh PR BN A A T D3 M B A R AT T SR AR
Pk, HARMRY VR Ak .
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