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®1E AR IFEAME

YA KT EILEME TS EREEEANTY. R T2 Y R A JT A B L4 AR R B
BT HEVEAER; HEREOTHE TR SREENMN R AT ELR KR

1946 SEH R FE— R THENEHBRE, HELMEREERTHRANREE
AFTHUR, BHETE. Y. SREELERUEEREE. ATIREWREDE - HK
Bty , B ENRERS FEMS: BHEE. SHE. FHE. AABLIRRUES. &
76, KERA ML EE RS R SRR KSR R e, MERUEER, RRNF
s fb 3 8 55 CPU ( Central Processing Unit) , W4 MHLERICFFMEAR 1 CPU ERET —E&,

HENNEREERLTERORRTER, #ﬂ&l?#ﬁ:ﬁ&ﬁ%ﬁiﬁ&ﬂ%ﬁﬂﬁﬁm#ﬁ
Kifl,; M T #7E Hl Microcomputer, Hiif Pl Single Board Computer. B H #l Single Chip
Computer ZHLH, BAHL, BAREX, B—NHHEHEN, EX—MEF EEETHENL
HMEANERES: BEE. FHEE. BHE. ARSI RBHRELS . XHEHREIHTIA
B4 B R AE— B B B R B URR R A R 3%

BEPLEAATIRE., BN, RAK. RN SHEA, HEETLER . RIS, ¥
R R, EERE. FEAERFARBTRTHEATI M. A5, BAHER
KBEE LA TGk, DAERAESEE., Br s aBERE, KB
BEHTTERT LLEN M B A EATIBENT BRREABRFNIFR, REARERHPHER, X
RORE I £ fa B AR 3% 4L R P L R

HEi, BT Intel AR AL KL T 8051 Sab AR A P, WTIRA N ERF K
EOSH, EIIBEEE 8051 BOSMXUEM T &40 We B, RERKRIE LM
AFh3E, BB ER, hEEM. HELH, BB FEE, W Flash ROM, A/D, PWM,
I’C, CAN &% FHIhebiik; XhTFHBLaBArRRETRECNESAED, YA ERK
KRB B R PLIRE T REBER KM

1.1 ExRMAH¥E

BEHE—- R AR EN ERRT — A RA —EMRN BT, EEEN
g, BARBEFWFHMAZLE, EERAA: ~

1) BAHAERAFEHE, BTRERRE, ZBFK, ATRERET R,

2) B HLNMBFTEMSE ROM FIBUETF S RAM £ L4057, RAARF A F 47
K, HARASFEGaETE 4 PC & DPTR, 551, APARERETLUY REFFHES X
EAEHEES, Xuf CPU AT AT RENFEHS RS RO EIR: ARBRTFFHEE. SMREF
FRRERE . MBS . SRR EAHE

3) BANMEA. RHENERFEHNTHRTASE I8,

4) BEPWARE SN THRTED, TRNERMER, ARITYE BT



2

B, KEXZEhE SBUF, HWf TR
5) BEHLARE € TIHMAEN (ARLEN), REBBRKAAHAEEES.

1.2 EAMHEIRZKES

BEPASNERAMBRNEEAMNBRIFHARE, RIGEFFTRAEA LA ERRS
Al

BANAKENEETFERRSIEMEL N AE N HMBEHIF (Microcontroller) , %
HEFPLEISEEN. SHEN. FESLESTENSRTETRITER ).

M 1976 4£ 9 A Intel /A AIHEH MCS-48 RFB PRIk, AP RBIERRE, HE
b — 22 4 8R4/ F 40 Motorola 24 ] | Zilog 4 Rl W AHMEH B & o Intel 22 R #E MCS-
48 BURLRY -, S F 1980 4 H T MCS-51 RFIBHHL, HS5, 1983 4F Intel AFE XHEH T
BiHERER 16 AL B - HL MCS-96 R3], SFRIIMNAFIE THAWLE., ATHARKEIES
EEARME, ZHHEARFMESR. WHEEHFHER WELT BASICA BERF, @
PABRXRMEZIES, I MCS-51 &3+ # 8052,

BT Intel AR B FHIEIHER, =RARFIFE., HEWR, BIAT/ ZWNAE. B
I E R R Intel B HLIRA =45, I Philips A RIFI Atmel AT =5, HABKES1 &
Pk 52 R, EHMT ARMER, 52 TRIE 51 FRAVWARETFERAEH/HEH
2 BAHK 256B My RBmAF M. RANKGINEEZENSELE -1,

Sy 5h, e @ P A HLA M»ﬁ?ﬁ$ﬁmmﬁtr‘&>§o B EERRERE T H
N ROM WRCBARE, BriHE WA

1) AN ROMRZE, WRBRBAVAFAMNEMESE ROM, AP XEREEHBFEEAR
W ROM, FrAXFBRAVLRRERTFREMRMUBEFMEHE (B REE P B TR,
—ROR AP LA, W5 8031 ZFMA) .. 1 MCS-51 Rj#Y 8051, 8052,

2) KA EPROM RE, AW ECEL B ER SR HA A BF S AR K EPROM, i
MCS-51 R f 8751,

3) F X ROM R, ﬁfﬁﬁﬁ*iﬁmﬁ DRSNS E BT 77548 EPROM, HA
BULURERERENE. B FTMRER, REMHEART EH—MBR, I MCS-51 &5
i 8031, 8032,

4) HAET, THLEHATAFRARERNRRE YL, XFRFIHTARRA EPROM f#
BIEFHR, BEEKEEHR, BEF 4% EPROM B FRAMELRES .

MCS-51 B LR P MBS RE LR 1-1,

11 MCS-51 HANEAEHBER

FRBRE ) ROM
RAM R
BEPRAN . ¥ ROM EPROM

8031 128B 2 / /

MCS-51| 51 | 8051 128B 2 4KB /

8751 128B 2 ' / 4KB




(%)
AR ROM
RAM SE B8 EPROM
1 PRSI %M ROM
’ 8032 256B 3 / /
MCS-51| 52 8052 256B 3 8KB /
8752 256B 3 / 8KB
#: 1KB (KiloByte) =2'° =1024B
P1.0|1 k ) 40| Ve T2/P1.0|1 U 40|Vee
PI.1|2 39|P0.0/ADO T2EX/PL1[2 39|P0.0/ADO
3 38|p0.1/AD1 3 38{P0.1/AD1
4 37 . |4 37
5 36 ‘s 36 .
6 35| - 6 35 :
prel7 3981 3 piel7 %032 3
P1.7|8 33|P0.6/AD6 P1.7(8 33|P0.6/AD6
RST/VPD|9 32|P0.7/AD7 RST/VPD |9 32|P0.7/AD7
RXD/P30110 g45) 31EA/Vpp RXD/P30 (10 o0sn  31[EA/Vpp
IXD/P3.1111 30| ALE/PROG TXD/P3.1[11 30{ALE/PROG
INTO/P3.2(12 29|PSEN TNTO/P3.2 12 29/PSEN
INT1/P3.3|13 281P2.7/A15 TNT1/P3.3|13 28|P2.7/A15
TOP34l4 o 27P26/AI4 TO/P3.4|14 27|P2.6/A14
_T1/P3.5(15 26| TI1/P3.5(15 26 '
WR/P3.6 |16 25 WR/P3.6 (16 25 .,
RD/P3.7|17 24 RD/P3.7 |17 24 ’
XTAL2(18 23 XTAL2 (18 23
XTAL1[19 22|1P2.1/A9 XTAL1[19 22|P2.1/A9
Ves |20 21{P2.0/A8 Vs [20 21|P2.0/A8
— e
mEA PI3 PLI NC. P00 P02 XTALLD =
P14 P12 Plo Vcc P0.3 =~ | poO
; : xtaL2l = ¢ HUA
ors P04 v =~ | BEEL
. g cC— ~
P1.6 P0.5 Vss — 8031
P17 P0.6 RST/VPD ~—
RST PO.7 EA/Vpp — e
== 8051 [~
P3.0 80C51BH EA. - e
PSEN e | P1
80CS1BH-2 NC ~— »Pin
NC 80C31BH ALE/PR ~— (B0
P3.1 80C31BH-2 ALE OG—=— ~—
P3.2 PSEN .
R)CD B
P3.3 P27 TXD ] 8751
P34 P2.6 I_TETT(]) - =
P3.5 P25 T0 13 - e | P2
18 19 2o by o2 o4 X o8 _‘% —— S (Hhb B
P3.6 XTAL2 Vss P20 P22 P24 RD -~ [~
P3.7 XTALl NC P21 P23
11 3IMEEREEFSE



1.3 ¥R E4RE

1) SREER. BAPLAFE CPU, 4KB ROM (8031 ). 128B RAM. 2 x 16 fir i/
B, 4x8 3T O. @NTHTH,

FTEHENMBBHFEREFR. RESTEGHOBERDEX, F=ZHF X (LA
1-2):

@ RE—MEXEINS— ek, RyRTER.

@ AW E LR, HEE—ZREBE—TFREEE, FYETER.

® WUER—M RN SRR, BRIV THER

2) RELHRR, HANE, BRI,

3) MAVTRERS, TIAED 10°h THE.

4) phEEzhApIR . HEEHR, BIMERTERKIES, RE 4us (R 12MHz),

A B
) B
o & %
a) b)

<)

W12 BfTEEREE
a) MTEME b) ¥WITEME c¢) £WIHEH

1.4 31 pueh B R

BEAVESIER. SN TEA/BAT EMEA, £EHA:

1) BRANSNE: mBESFN. AFN BTFSER%E. BRLATHSENGRT,
2 AAE RN, BELHE ., AWK, ARRER ASHLETRBENEES, T RTHEM
RINAE, R T IR AN B AT R

2) BT Tov#EH . mAdBREW. BEIAR,. TUNSA%. ARRRILHTE> TR
posEaiEl, BEATLLEE ALK F, RRERMOERE, RE™REE, XTUREER
x, BRIFHBEEK. ‘

3) HEVEBEAS. WitAELRE. TS, BRI TIHHEILEERE, HZ68
GREEN MM T, RESGHAENRE, AWitEVEEZHEERETEMBTE, #
B ENK TR LB

4) BERE: WBREXBI. HENERMERERES SNy —HBEILER
M, AURARRCEEHEEFER, BRASURY TIEAERSHENSERERTHH
KR

5) BMARL: WEHEDEMRE, FRUFERE. BRAIAT L. FREH
5, S BREEETHE ., o, FREHEREERREARNES, HHEER



BB ER B AR o
6) FAME: WA AEKRN. AHBRKE., SEARE. BRAIATEARRE,
EEMAERE. FE, “RERHEASNKHRBERER. | '

1.5 #2RMGREAY

BEVKRBEHEZRF. SHE. BHEEBRESERAPHTRER. RAE:
1. MR APEERER
. Y HERE CPUBBH AR, FTEAREREOEBEEMFEIE, RAKERS
W CPU K. V"4, BEEH. EEELEEURY RRORFAMBEE,
HKkEREATEER I, MBS V0O, BFFMSE ROM AR KAJL+ KB,
ISR BE SR RAM d T35 JL KB; /O 3O TEHEM T A/D, D/A, PWM, LED, LCD %
BOBER,
Bah, BT IR, BEiRREYFILL T+ MB,
2. BB, KIhE. KO
HBETHMERERHL, BERER 1.2 /2K/s. CPUFK 32 fif, FHA[EFT 64 L K8
B,
A RGENERELRENERIES RALE.
MENFRERERNEZRE, . CHFE. ERIRFRFTAEE,

3 A

1-1 fa 0 U pLe

12 BEPLEEARMA?

13 MCS-51 RIIB R GERLERE?
14 55 HLE R SURA Bk

15 BAVLNEMFRFHERL A



$2# MCS-51 Ll BLIMBE 4

ABMET AV ARG . A, IR, FHERE. MCS-51 & CPU R
B L0 MO, IR NAR, B MCS-51 B A PR AR &340 TERER
BARE T #

2.1 MCS-51 8534

RE B AT E AR MCS-51 RFUAKHLA 51 FRFIRK 52 FTRINREMB AL, #
B A L OB ST . 51 FRFIHE 3 1A 8031, 8051, 8751,

8051: 8 i CPU, 128B RAM. 4KB ROM,
21 MEBRIIERF AR 4 D8 AR, 14 L I

SXUTHBATH ., 24 16 et/ H . T .
8751. X it & 8051 [ #& # X, A 4KB ) '
ROM i 4KB f) EPROM, | BEBhHER ROM| {RAM|| &if/ ¥
8031: A424& ROM, F=#% i3k 8031 R f Y 1T 1N
RS B B o U
52 FRIMMTF 51 FRAMSE, WF | ~T0 | 64KBEZ& | |3¢47| |@7| |
RAM % 256B, JEMINT — R/ g2, | [ [Tl TRERE | (&0] | &0
MCS-51 3 F Wl A0 A 25 1 LI 2-1 RO 222,

B4 BY, FiESEAHETEN (ay NONI
L), HIEERER T BENH T ERELE B 2-1 MCS-51 3K HLEY S H o s
BRE—1TREAF L. EEFERERFEMENS. Fl
RS, PRAEBET, HTRARHO., SFMARE 0. E8/dH848. Hés
B

1. rhsibE 5w CPU (8 L)

CPUGESHZERNERS, SERETERZEMEZEEZER, BX BCD FE#TL
#, FEA N RAM 5 1/0 WA #TME .. BEAREMKIIRE, BIAREDE.

(1) zE#H: B22 U8 NHNER/ZBEBEZEHTMH (ALU, Arithmetic Logic Unit) %
O, SELHARBREERABRNEES 1. BEMHF 2. B ACC, 7% B, BFRE
#4488 (PSW, Program Status Word) K75 /RALBEHLALRL T ¥ 12 J 3% 19298 . Bt

ALU ARERMBRBREREE R A /REHBHEZH, RN ACC 2—1 8 M HFF
#, ECPURTHBRELHFRS, MENERZEMKESNZHZHANREDT A KT
R, EBER ACCHERF-MREYR, EBEREER. FH7H8 B RATRERERIESN,
X FHARIE S REE— M FEREH. PSW AXRFHEHLE RN —HIRIE,

BEBRTERR: BRBE (MMBHEER. 1. 1, BCOmMEW+HKHE). 28



BR (H. R. B8, H0. RR) . BARE (. EBA). '

(2) F/RKALHENL: B CPUFHERHARIT, %ﬁ#ﬁr“&ﬂﬁﬂ’?ﬁ/\¥$o BHHHD
ML T (AL CY), B MAIaERA V0 O, B— MW @bl. X#L
HIERMERE 28 CY k5Eml. PR MAL A&, H 0. B, RR. 5. ARAMNEBHR

#o

P0.0~P0.7

P2,0~P2.7

ﬁ POBNEh# I PLEE
Ve o —

Ves — wirH ) [mwea] [mwen
j T g
1L ACC FRIFHbE [
—— i E 354

51 aly T N ow

l PCON|SCON [TMOD
TCONIT2CON| THO
TLO |THL [TL1 PCHM

TH2* | T1.2* [RLDH

RLDL | SBUF |I E
. P =
. AL
PSEN
ALE e |2
TA— wﬁu§< T T 5 DPTR () |
RST il
PigifrE P38l
et g EL:
H; PIZ B L= pmas
XTALL XTAL2 ) )
I
T ‘_4 P1.0~P1.7 P3.0~P3.7
« R 8032/8052 BAH

B 22 MCS-51 BikgmiER

(3) #ha%. SR CPUKEHTK, AfENENE2E., H4FFH. BES
Huhk#g 4t (DPTR) . R4 (SP). BEFHHHAE (PC), RAM it 7788 & 16 (1 iy bt

AR,
2. RiIEGHEE

RFARABIFEYARF EE%?—ﬁm*iﬁ%mﬂg%&ﬁiﬁHﬁéﬁﬁ%ﬁMROM
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FME DiEfEAE5E EPROM, BEER FHEANRE, DHBRABTES R iEF 4 EEP-
ROM R IN#E .

3. BNEBFEME

PR TR TAEEEMEE.

4. FTFWA/HHO (32 %)

SHROSTAEBEERARSSH, FETUAENRESBRMER, TUY RAIMFMHESE
MBABBEOER,

5. BITRA/BHO (2 %)

HFLampLEE, %W UART GERSSIESR) #EfE, G52k
BRI, #ITRA/EEY R,

6. Em/itER

A HLER AR AR TR, MR R P RSB AL, R/ AR
fERET:

(1) #fTHsaeny, EAENEH.

(2) ATFSEHHTE. XBRERDS TRATH,

7. BIShEREE

R P R 3 BB A1 B Al 4R PR BB o

8. RS

R RGEH S ANHRER. 2 MEAES, TUEABSNMREGIRBEITIES.

2.2 MCS-51 # = MK &

HENEFFHEALGH . BHSH, DBRFFMBNKERERSTT, THMy; Tk
BRgsH, MRFFHESNEERTFERE MY —, mitsRI%E—&it. '

BMEHLA MR BE . AT R

1) ARBFFHS: 4KB,

2) ARRBIEFFIER . 1288,

3) A EMAR: WY RE 64KB,

4) SMRBURTFMESE: WY R 64KB,

5) MA/BEO%: 328 (4 MR, 8RO 8R),

6) EHT/HBAR: 2 1 16 LA RRBRIKIER/H AR

7) Bf70: 2T, 2#,

8) FAEBKX: EANBEHAMBMN 1288 PRIH —HWAERNFESEX, FH4ITK,
BIMXE S MERAFFESR
C9) HE: S APERER, 2 MEKERI

10) Hetk: BIF 128B,

11) f/RAEHHL: BIAZALSENL, MR HSTRIRAIERMALE,

12) #4 A% (RERSEN 12MHz B) . KEAESPATHER 1us; SIS IAT
BB N 2ps; RAR. BRIESHIPITHIEIDY 4ps, '



2.3 MCS-51 3] By sh a4k

AL MOS Hivk T ¥ 89 MCS-51 B HLERR Al 40 W WA HE X &3 (DIP) FX;
CHMOS #i%% T % 49 % A 1 80C31/80C51 B % il DIP #3:4h, BRAFBHIET . HH
HEMH 44 S, B NCR 4 MBIRRER, £ 40 RIIWHE 2 XA EHATERR, 2
EHERR, 4 £AEHRESHAEBREFAHSIW, 324 10 51, TEIHSLERX 40 &5
MBI Th e

1. XRFESIM

Vss (20 ). 83,

Voo (40 ). IEX#:AE. X EPROM HEMBIERH + 5V T,

2. SMEBIRSIH

XTALL (19 ) : EAMRARK—T5IH. HRAS RS/, X HMOS By 8L,
SR e ; Xb CHMOS B fL, 651 BE o 3 .

XTAL2 (18 ). BAMRBERM—TIH. HRASI MBI, X HMOS B HL, M
SIHWBRBIRG M HES; X CHMOS R HL, WEIMNER.

3. BANERMCBREBSIN

RST/VPD (9 H9): MiRHGMIBITH, EUTIH L IRFTHL28 R0 oY g e P A B
PLERL, —MAWSIME VSS I R #EE K 1kQ W THBEE, 5 VW2 EEE—
AN 22uF W, DMRIETREN,

HEMLE, PO~P3 O BHEF, SPIETEFBMEN O7TH, HMGKRIBHFFRME
Fitsas PCHE 0, RUBHEARFERVSAE 2-1,

%21 MCS-51 S EHNBBEFERNE

BRI BFER MERE WA RERS MBRRD

AcC 00H TCON 00H

B 00H ' THO oo

PSW 00H TLO 00H

sP 07H ©THI 00H

DPL v 00H 4 o TL1 00H

" pPH ~ oH ' SCON 00H
PO ~P3 OFFH S SBUF . R

P * = » 00000B ; ‘ :PCON O#% % % % %« » B
IE 0+ +000008 | T™MOD 00H




