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Master Slave Communication Method Based on PWM Signal
GUO Yu, JU Quanyong
(School of Mechatronic Engineering, Jinling Institute of Technology, Nanjing 211169, China)

Abstract : A master-slave communication method based on PWM signal is proposed in this paper. The host transmits information
through PWM signal of specific frequency and duty ratio. At the same time, it reads the level status on the PWM signal line and re-
ceives the information sent by the slave according to the level status. By capturing the PWM signal sent by the host, the slave re-
ceives the information transmitted by the host, which is used to analyze the frequency and duty ratio of the signal, and at the same
time sends its own information by pulling down the PWM signal line in different cycles. On this basis, the hardware and software de-
sign for the host system and the slave system for PWM communication is described. PWM signal communication is a communication
method based on single line transmission, it has the advantages of simple system, wide application and low cost.
Keywords : PWM signal; MCU; communication

0 5|5

MG AETE Tl 32 ] ST B R )z i ], B
A7 19 FIGE {5 AR AR SPTLSCI 5 IPC 43l {5 =X, % &
LW FE D, 7 — e SRR 5 U5 A BR i W37 & 2
BRI N H R FR M, bk 98 P8 il ( pulse with modulation ,
PWM) {55, J&—F R UL PGS I B 15 5 X402 ik
Fromi AR A B HOAR  TER FdE (5 | LR S 42 6 A

AR B AE O A G BN IZ T PWM E S A
PIA T EAYRRE, %%U%%K%ﬂﬁ”ﬂ EH‘EU\L%%?L
ABETH Al LA R 1 AR il A 15 S0 A A 3, DT 52

PR BLAS | e 1] HE &FE’J$QJ2TJM>(@{;. . E i, 35 F PWM
Oy 2R A5 F A © L B T ek i s am ) ek
AkfL 4 R G0 AT

ASCHEHFET PWM 15519 32 G A5 7, iR 4 5
BT EMHLR G, AR BT PWM 5
SHEMNEG, A TESH SPT.SCT LK IPC %58 (F,
ASCHTHRE T AT 1 AREAE AR SR B R G

EEWMB VL ARBlAEE
FE—IEER I

- 166 -

1 BIERHE

1.1 FMPEEXR

FHUHMBLE L 1 AR PWM AR BAL 15 8, i 2
JEPREINIE 1 s, EHLEE M_OUT 51K 26— M
23 R PWM {55 A28 B LAY S_IN 518, AHLR
8 PWM 55 THRHR AN G 23 L AR S, TRl A HIL I
1 S_OUT 5 I #5577 ¢ K2, JA Bt h A% PWM 2k -
BURESF, EHLIE S TF S K1 SR PWM {55 BUFFEE (K 5
FERIRTI], AT AR 152 15 B

M_OUT PWM_g S IN
M_IN ——e—VCC S ouT
Kl K2
FHlmcu MALmMcU

l§l1 FEMEERIEE

& BEHIIH (BK20170119) 5 4 BB 2 BERHIFF AL HE 4 55 H (jit—thxm-201916)
(1984—) 53 B M PR T BT A4, W5 07 0] WL — 14k 138 EALER A,



RS5EBY -

30iE S - AT PWM 42549 2 MEMEF ik

1.2 BERE

WAFS AN 2 Fros , EALm AR B BRIk —E I
FHN 25 L) PWM {55 AR BRI G 25 AR AN
15 S s AL E R ARAS S IF ] 7 s FIRERL 1 s, 0
BRI A) 7, 1) AL AR AR

ER]Y &S

TSl

To Is

J

2 FHZIT

2.1 FHEEET

T A PWM (55 A6 PWM {5548
AP RFEDIBE, WK 3 r 7, AR STk H Freescale [
MC9S08SG8 L HLAE Jy 45015 J, i B - HLJ& T HCS08
Z5) 8 fif MCU, 85 N E 8K 35 FLASH,512 F¥3 H I
RAM DA% 5 3% ] it & il PWM S AR i BEEe vl DA 12 R
Gy Fesk ) @ A HL PTAL BB 1 PWM P 8K 3h
SYAE QL LIS PWM {55 2R A3 | [RIBT 32505 A3
X PTA2 B HL - REE DI 8, B2 PWM {55 (19 H1F

Ul

R1 i — 20
vCC s V\—{__}——— RESET  PTA0 [
10K ) " R2
—— BKGD/MS PTAIl
R3 3 1 47K
VCC_s b—{_—_F——— VDD PTA2

S =

\\}74 Vss PTA3 L

3| EXTAL  PTBO

R6 B
XTAL  PTBI

™ 7
T4 ptBs  PTR2

X1|4M —— PTB4 PTB3

ES

— —— PTC3 PTCO

m
‘: ‘l: ‘: ‘E ‘

— PTC2 PTC1 — —

S9S08SGSE2MTJ

B3 EHEEET

22 FNERMEFET

1) %% PWM 155

Wi B E A HL MC9S08SGS (1 #H ¢ 2 17 2%, 4%
MCIS08SGS B /5 ML [ 4 (1) TPM2 FEEk it B AL PWM ¥ i
oifelS BB 72 TPM2MOD #1 TPM2COV Bl i] 248 (5
SR AN G 2 L, R B R URR T EAT IR IR
PWM B AR 4 B,

2) 5 TR AR

SKHXE 10 O JEAE 09 I R B PWM {55 #°F,
FEH AL LA 10 K AR 20 PTA2 5] s R
TR RSP (R TR B, 8 B e T IS 2, SRR A P R
Jnigad 900, M RARIE] 7, T, 5 FARHLFAY 2
FARLL 0.1 ms WYPAT A, TR QNI 5 7

TPM2 A B
EIlGra

5TPM2MOD
AAEH

v

HTPM2COV
fogeess

4 FHEEPWM iHRiEE

W
B

1SRRI )5
K1 X 0.1 ms

ESIISER

5 ESRBEXRERE
3 M#LET

3.1 MWEEEFIZIT

AL 4 b 343 Ay = 8 b B RN 11 el R | A S
B EML—FER R PV I AL 4%, Nl 6 i, 42
FTH BN 7 s % B 515 5 3 O R R 43 1)
e, AT HESR(E S ML AE T MBT TP AE 7, ad R
R9 X PWM £k L5547 12 V i,

U2
Rl e — 20 SLAVE REC
VCC 5V F——— RESET  PTAQ (==
10K
—2 | BKGD/MS PTA1 |12 SLAVE SEND
RI3 3

VCC 5V—{_ }— VDD pTA2 &

0R
‘\\}74 vss  praz (T

3 EXTAL PTBO ———

R15
6 XTAL PTBI1 s

M
D 7 PTBS PTB2 He

x2[4M -3 ptB4  pB3 2

L 2 lpre3 preo 2

10 1 prer oprer -
S9S08SGSEZMTJ

E6 MHEI=ERK

3.2 MWEEFZIT
1) I8 PWM 5589 525 L AR

- 167 -



- BE5AMIL -

30iE S - AT PWM 42549 2 MEMEF ik

R9
39K
R10
(Y c

B7 MAEZEORER

TER R B L3 AR, 400002 T, . T, f1 T,
o T, XERCAR BN 1A BT R 2, T, X AR E A
24 EFHE R, T X R R AR B2 1A R R BRI
HEAHRH 2 A LIRS 1A BT
RIS 1A R BT 22 18] A st ]I 1 AN TR P9 g e
FEEE T TR], AN E 8 PR

JE 39 o HEP R ()

Ty T
T

8 PWM BHISAH=EEENX

A
I =K

T,-T,’
L T-T,

:&aw=n_ﬂo
Horp K2 Hu i R

2) FflfE LT

A L ML B LAY 10 BEHR, {45 PTAL A
LA R R AR, DAREAR 1 s M 1 s R, A 3
K9 FoR,

Pii ]

TOBLH IR

=)
e

PTA1 % tH w5 i~

=

B9 MHLHIK1sRE

4 LWESH

Xt RGEHEAT SR o B, A L EHLAE MR 50 H,

- 168 -

SR 1% ~99% 19 PWM 55, EMVLEE P an 3 1
FiR RIS EMHLZ BB PWM {55 3E B R k17
SRE 8, W ML A6 5 MHLE R 15 IR H

F1 EMNBEFEHWL

ENMRESEL/% MHLRLARAS S B/ s
10 1.0
50 L5
90 2.0

P LS ML WK 10 FiR. #% 1 UMGHET
WAE, M PWM S E S LB K 11-18 13 iR,

2 HJ\‘wJ 7

(i) EONIE =
] JE T

B 13 EHEIE 0%, MHLFI{K 1.99 s

(TH#E 181 )



RS5EBY -

Mtk F - A TR SFE W AN ALEI S 355

B R T B R 2 4s, WA B IE L KRR 2, ME
10(b) AT LB 76 1.5 UG IR AR BE 7L
SEM A 1.2°, Aa=—Ay, TE 4s LURTEE ST 32 [0 0 B | 24
HEST — 8 M AR AR R TEAHLTE 080 2 1l i B
MF 0, CHAELBAAE ST LL—E AT R )
17, F AL TR B B ARSI RE

5 #iF

ARSCHRSE T — B FARER 35 0 0 P 0 T
Tk e HO P T 25 T ABL AT R R e i
FEB SR B R GE I A A BB T4 H 2 4
SHENE IR, IR RSN A L B 2 — B TR B
TR A MR FIZE P PID 1 2% 60— 1] 5
FIO, TR T B S (S AR, AR S A AL
SIS B 25 0 ) R T L BT M L ST 7
SRR BRI, LB A ELIE B L T 28 3 2 A 5F
R B R CTIT T, 4E B  ASHE E AO
B3t
[1] B “ITEGREIM]. dbnt, dERtmias iR K% H
4k, 2005.
[2] 2B %, &0t B —Fk. P HEREHE RIS S KT/ TR

H RS BIN T[], F RO 2 A K 242441, 2003,35(4)
374-377.

[3] 230, 74, &, 4. MAGIC CARPET 5 MIE AR J].
ARG TR EHETFHAR,2018,40(9) : 2079-2091.

(4] EWie, R, KBk, Z2REARIEANL A HUIE BT 1
Rl [J]. MR ,2017,36(7) : 70-74.

[5] SHAPIRO E Y, SOBEL K M. Eigenstructure assignment for de-
sign of multimode flight control systems[ J]. IEEE Control Sys-
tems Magazine,1985,5(2) : 9-15.

[ 6] MERAT R. Study of a direct lift control system based on the A380
aircraft[ C]. 46th ATAA Aerospace Sciences Meeting and Exhibit.
Rerw,Nevada. Reston Virigina: AIAA, 2008 . 1432.

(7] SRUAME. AR RGE M. Lt BB Toll i RAE, 1984,

[8] LOMBAERTS T,LOOYE G. Design and flight testing of nonlinear
autoflight control laws incorporating direct lift control [ M ]. Ad-
vances in Aerospace Guidance, Navigation and Control. Springer,
Berlin, Heidelberg: 2013 549-568.

[9] STEVENS B L, LEWIS F L, JOHNSON E N. Aircraft control
and simulation: dynamics, controls design and autonomous sys-
tems[ M ]. Hoboken, NJ: John Wiley & sons, Inc, 2015.

[10] & ], EAMCHHLE M RATERIBFSE[D]. M. matiiss

MR K#,2013.

i B HE.2019 - 09 - 02

J\VAVAVIVIVAVAVAVAVAVIVAVAVAVIVIVIVAVAVAVIVAVAVIVIVIVIVAVAVAVIVIVIVAVIVIVIVAVAVIVIVIVIVAVAIVIVIVAVAVAVIVIVIVAVAVAVIVIVAVAVIVIVIVAVAVIVIVIVIAVAVIVIVIVAVAVIVIVIVAVAVIVIVIV AV VAV IV AV VY

(EEE 168 ])

TR AT T LAE S g 45 A 5 B i 38 {5 T
BUE—B0W, 34E T = AHLE i PWM {5 53815 9 7T 17
P, A 7 AT 3E— 2B Ak K E S SR AN 25 L
g5, FHULAT MG Z 1905 B ; MALIEILE 5 & r sl
STHEERETE] 10 ms AT LMEHETE 2 000F B nik A 16 1

SPTBL, R (5 5 B R B, 8 2 1S 8 ORE ol
£ 0.1%.
5 iR

ASCEE Y PWM S8 A5 7 =X, il PWM 15500 5 &8
LU A L SP RS AR B AE 3 05 L, ol LA S5 T 32 LI 1
YL, ZHE, AGEE )7 T EE R, 6 T ML & 2% B
BE/N RGNS B, 3T PWM 5519
TR 7=, R T B IS, ZE LT 5 Tl AR ATl A % 4K
KL T
Bk
[1] Bkl ASBRZR. 26T 20 H LI B A AL PWM TR R 55 1.

16T A Bk B AXFE, 2019, 46(3) :218-222.

[2] BHafE, 22808, 0 — FL, %, TSR PLAESHE PWM B34
Tl IR BT (], B TR TR, 2019, 27(8):
188-193.

[3] #3510, FhEk. AR ERY SVPWM 2% 3 JG IR 32 il #F 52
[J]. MUmHIEE 5 A shfk,2019, 48(3) :211-214.

(4] Biug, B R, BN, 5T TMS320F28335 () RDDV R4 il #5 15
TR ML 5 A 3h16,2020,49(1) :202-204.

[5] M. 5F PWM U L@ Pl AR W aFsE [ D). I
1 . [ K2 ,2004.

[6] BIGE, W, R (F, %, Z2T PWM Ay AN LL B Bl (5
LT LB P ARAE B RGBT [T WiV Tk K,
2001(1) :60-65.

[7] {L5 5 5k, 3T MCOS08QGS 1M i i da il #% iy o £k
IR T]. AR TR 2009,32(9) :52-55.

[8] FRABEE, XEHEZE, T8 M, 5. ZET MC9S08SGS i) PWM 155
FAARBT[T]. BN E AR ,2019,38(8) - 123-128.

[9] AHAMR  VLoE, FHpus, 55, LR R B ALK 5 I i A5 B
HER [ 1], BHEAHT S5 R ,2018(23) :35-36.

i B HE.2020 - 09 - 16

- 181 -



	2020-6-43
	第六期正文 181

