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MCS -51 RIVBAHLZEEAN BRI A& ZH—F 8 fip itz —. &
20 BEMHET SRR, 51 RIVBFHIER T —MUEEX . hEEF £ . FTR
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H—RFEEAMEORAR, XEEESRINARENZIT TR, EHRERE
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E1E | R 1

FHIE B b

A8 EEX B AV S RE AR RATMFREZRRL . £
PLRRIES . BAMEIBRARRSE . RAVEHER . BAYNARRRITSE
NASITEENE, HREN B PIEENARARE - E0 T #o

1.1 BRVIPBSEENEASR

B 1971 EMELTE L L, B TERMANEE, MAHANARER
AARFRER: —MRABRE. KR, SRR M ERE;
5 — MR ERET . ABUN. ThREE. MR R Py mER. 2
FHLEMBGTEN— N EENS L. EHHARTENERRES EH—T
EERER, SHEHHEYSREE S R EE 2BETHE A DI R 3
Mo M, HHHENBARER BB —BEITAEN SRR A X RIS
AR S TIRAER IR,

A MBS BN R R Pl BE—BEF BERT AN R4
BEERMF, AR U HERE CPU, BENLIEE /7064 RAM. RiE7Fias ROM, A
COEH(VO) N, THRS . /RS (T/0) MBITEFEE P REE,
B, B L R B EALE SR RSN IR A S, BT LR — 1R
BRHLARS.

1.1.1 B8RHNER

B H-HL(SCMC) 2538 Single Chip MicroComputer B E ¥, B ELHTI T
B B (EEF MCS -51 RFBKFHL) MIBSMAT, FE SRR PIEAHE
— K JBEH MCS -96, 80C51, M68HCO5, M68HCI11 ZFB RV, FHTRE
THEHIhEE, EEA NER TSI E R RIMEED, M/ HH#dE A/D,
FRTE 128 (PWM) | 588 . 1R/ LanB i . i /0 80 | B e i 2%
(WDT) %, MTTZBE T 53 X ERHENLEEH, &R MicroController fy{4
REHy, E, BERRHRE A PLARH B, A KEHEARRICHE



2 B YRR R R RGBT

LR BiEsds", BajEAME TRk H i iE 2% MCU(MicroController Unit) ,
BT HRYEN RN, BEELTERIEREWRCHAIIFRAR S, BILRA
BRI T RHEATER, B TIREAHSRA RN AR R, XFRZAHmARIE
#18% EMCU( Embedded MicroController Unit) ,

MEXZFR, SR —A BRSO 3 ME)) BE . EUIHE
RTHEYAR, FFUBF YL —REER LERSFRM. MELET, 2R
RIFRIFEERIEEM, UBBEAV—REBEAERR, HERAZES, BikaB0E
B RHL” —ia,

1.1.2 fRHENR

C BRI EERGRIELTILA T E: AR REUN. R, ik
BH. RHRE. 5. 5T ABSRIHTTTIREMER W RN, BE
ERTEEBRE, BBELMELFRIMTER TAE; TUFEREHEH.
SA AR RBAEE R, WA R BRI AR

SEMAEAAEL, BRVERGERARSRE ERAUTHRA:

(1) 7742 ROM F1 RAM 4% 4> T, ROM i TR F 7638, RAFNE
P RBUMBUESRAR, T RAM B T8RS, FR0e s SR A it o Xt
M A RERAVIEEH TIMEH RS RN RFEMHZE ROM
B LRI R B (RIXT ROM {72, RS REHEE) , SRR
HBFARER, B0 TRFHEIR, NTiHRRE TRENZ M. Lt
HilE, UREARB/NMY RAM A TR BEEILEE, SREFTRBSN
PLE AR

(2) RFEE B NS4 R o LI FE, LHLREMRENTE,
BRI ERBHRR. |

)/ RO S E R BT SR, ARG, P TLE
i R ST LA ST RS R —Fh I AR, EERRIE

4) BRFBOETL. BFR—A=REH . RABS ORI, B
BEMRNAE . ARREENES RS . HXENEIRERNRET &
REF SRR FRER MR, LSRR s %o

(5) B AHLARELEHAE A T2 A0 . Rl — R B HLAT DL FHZE R Rl o
HAEGS, DERBFIRENRERATE. 152, LEAVEL ERRAK
P, BRI BN RN G PSR o DSBS H By B4 (Firmware) o
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1.1.3 BRHENRaE

HFREAIAR BEFGHLS, @ﬁfﬁ RLAF R4 B RS X
. ERRE. KEBRTES. BISHME. ?%&%%ﬁ%%%ﬂ&IﬂEF
ﬁﬁﬁﬁ%&ﬁoUTﬁiﬁﬁﬂwiﬁmmﬁﬁfﬁo

U)Nﬁuﬁoiﬁﬂrﬁ BRI TR, SaRARHMERE,
AT ST IR A | THSR L U IRBE L TRBE L WAk HEBE . EEE. M. EH%
YEBHWE. PP RIMET R TL. B, SRR
RAEATT IR KR o

(2) i —fko BT HUE DL — I8 P IR R a8, RRR KIRW ™
A BB . B RRILK T, Bln, TTRBEHSE - ARKVIREESE,
Bl B H R B A AU RS o

(3) a4 ilo S0 HUAOSERS SR AL BRAE 0 AR I DIRE, @R Z MR A
T MR RWRBFE S LN ERHRE S . ERALH L.
T BT KB BMAHANERSEMHERREL, BAERFVIRAHS.

(D) HRENFRLE. EUBRERVWARGE S, FRASIHARBNRE. &
RAEXMREPEEAEI T LWL, ZRERFHIET I L, MAGE
BT SE R B R

(S)WH/EHFRmIEH. ZMHEERBAEZRHBSETTE, i, 7%
AN BUKAE . AR BB BIRE . AL, AUk . BRI, I
UL BT KER T SREREETASERARIE, REMIE
MtERER AR, AT H L. SbEH.

(6) & BAMP R SR HEVMEL RS (MRITLN. WA
BV AT VLA R B (i 4 . AR TEDPL. BERIREIARE) , LR
B a AR & (MG AL, EEHL. 2B FEBPS) BER TR, &
HAEAGA . WE. 6. Brghe, FAREMTREIERNED.

g, REMBEFIEFREE 1 ~3 25, BEFLIRY 16% 1 #EE
WK, EHFRETSREN SARERD 1%, XY 8RFILBNHAER
EAE MATRTR.
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L2 BRNBMEREZRER

L2.1 BRUBEREN

BRI —BEMIME 1 -1 iR, BE—-REF EERTIHENMNEE
HRE oy, BT MR LW
CPU, ROM, RAM, /O %4 G T T

! A .
BzmmE R, FEE |4 ] 8 [l
BN LR 4 R 43 : = S T
HIT B ; | |
hRALFEZE (CPU) : B B == | pom |- || <= 34710
B HLIRL BT, SR P |
R ALU 5 20 : O ram |
HIm, D T 8 R LIIE S i V !
ARSI . HEEHTT 4K - cru !
CISC( Complexed Instruction Set LR LR P :
Computer, % Z¢ % 4 % 1 % B1-1 f5 es ok

Bl, 4n Intel %18 H #1) #1 RISC( Reduced Instruction Set Computer, ¥§f&i$54 &
WHAL, 40 Motorola RFILH-HL) B, KA RISC 544687 (3 #5238 CPU [y
FTRUKERME, RAMEHENMET T . RERFIERENSTERENS
MR

FEDLAF AR RS (RAM) - & RSRE R BB 470 &0 TAE R R A BEE. H
T RAM HlfE L ZE ¢, Hriktt ROM F8%, BrLAH A HLEY NS RAM 354
ER, BFEAEILTILEFY . RAMBHARS AR IS HEEE) M,
)5 ARG E L E%K. EEPROM 5 Flash ROM R ¥R fesE 28, Wy @A~
FRAZH RN BEMEAEEEE . LAV EE R A SRS ER
MEAFFSE, tETF RAM %4, o

BRFFFFHEE5 (ROM) : ERIRERA P BT, T4 % ROM, EPROM, Mask
ROM ., OTP ROM( One Time Programmable ) #1 Flash ROM( MTP ROM ) 526 %Y, #2
AR ISR R sk 1 - 1 fiioRo

FATRA/ Gt O - BE SRR VO R0, BERT LAREA SR,
TR TS, R RBIRE. BRET, AV VO smod, HHAHA
A EHET R, ARRREITHMIL, A NEERMLE S/ i K sh ST



HIE B &R

B, VO REAVINBEERR, LRERD VIR ERERZ —.

A1-1 BEABBHERPEEL

*) BANR %K
Mok ROM | FA RS H AT HEA, ‘
GRERON) | B BAS, & A KA B R
W H BRSO, TR e
EPROM | SRMGHEIRICANA, mer] | Dol BREEUH, AT
HREIREART 8
S PR — K, LA
B £ P TS AR08 A ,
OTP ROM jpond JFIUA ity EPROM, & & /Mt &
&, BEERE S MR R E e g e
ARERE, 5L RELE
Flosh ROM | RAAMAEHBITHRERAS | o BRI, 7F & BT .
CEPE
RSB LW, AR LIS
E'PROM | MAHBRATRE () R T, A LUE R R

RAM gl I A FE R 6

BITHA/BHEED: EHTRANS BT RESRMRAIBERSG. &
R aE LT R R A FEREN BTEFE D, 0 UART (Universal Asyn-
chronous Receiver/Transmitter, 3@ B 5800 & 3£ 8%) . SPI( Serial Peripheral In-
terface, H4T/ME#ED ) . PC(Inter Integrate Bus, PIEBERAE K ELL) . MicroWi-
re. 1 - Wire( B 8248) . CAN( Controller Area Network, 528 5 K ) %,
SER RS/ RS (T/C) . BRT R A HLNTRETER S IMREH (AR
SimpkeR) #ATHE, BWEFILNRE S ERS/ TS
Zointeh: BEFENEARRASI MRS FERENHESBA, 1F
R RS RC IRTH88 . REES Y TR .
Pt REBEPLORAMR, HFRNEA VP XMATHESH IR
&, 3BRAL T SERf R RIThER, I/ AR RS . BUARREIRAS | IR . A
ek, RUESE . BUIMAEE, (KRR K
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1.2.2 BRHMEELZRARIER

BN EoR e ERAFEE. SN FEEREMEE T X, VO iR
A¥E . B, T/ER K. Dk B TGS,

(1) 1%, BHREFVEY —KABYBIERE. W44 AL, 8 fiL. 16
iz, 32 fdf. —BWH, RO, REEAATAE R, 5EAM
PLARIRIE, BRPLAE BBEKE A8, MRTEMEM L, Bl 8 fdl3ie S
SR oKy 7

(2) i, EARBEFFMESNEIERESR. BEEESERER, &
B—BMALTFFHWEILHTFH (1KB =2"B = 1024B) . $IEAEAEAS KA ROE
HHILHBULEFT (Byte) Z 8o FRAE2% 1 45H43 293 AR 15 ( Princeton) 2544
v 9 (Har-yard ) G54 B85 . PC HLAP %0 R AR T BB & F— 1 FRtlds 2 Al
B ARSI EEH , T8 5 HLeb SR A ROM 1 RAM #8R 43 FF . 23551 T4k A9 ma 43
g, BFFHEaRR A XU R_EAPREN - NERERE, AHNEPTH
B, ARRHITHRE, H— R85 PIERA 7 RS %7 (ISP, In-System-Pro-
grammable ) 5% i Pl 45 #2 (IAP, In-Application re-Programmable ) IhfE, & LK
£ F# ISP 4578820 JTAG(Joint Test Action Group) ,

(3) VommAa, A/ ED . E—BEJLIBULHA, BPTTLUAREE
HC T EHITEH

(4) EE, T CPUMAEREE , UEBBPIITE D RESER. HRHBMA
& MIPS(BE&ESED), HRiETRE RN A LE i 100MIPS, H
AL ERE RAMREA AR RN, (B2, IR — 2 552 5 A0 A0 78 5 3 5t
— B, WTFR—MBSHARIN S, KSR B —8& LR R
EEWR, (BT REREAR, TIREFE. BELFNR VARG SRTER
KB TR E UMEDNRE TR EMTFZE BT E .

(5) THEE. BRI T/ERERE RSV, WA 3V/3.3V B ERNM™ 0,
FRMATE LSVEBET IT/E. F—RBAIERT REEGEE, BE2.5
~6.5V B EVE N ER AT LAIE B TAE.

(6) Thit. KIMERIARLRPFLERK—ABAR, BHRTERIIFES LK
BABRBTLMEE pA R nA K. HRPRFVLIEASRE. W BBIRGS/HITME
B, DAOREERIIRE. R TEm EA A TRRII#E,

(7) BE. BAVURE THERE B IRAZELE) . TR EH
%3 fh, RAFKMBETEERO0C ~70C, TAk%E -40C ~85C, EFRE
-55C ~125C (AR KU MPRUERT ERF) o 6 FIET AR 5 B3R B 15 0L
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EHEER M IERESH.
(8) Mifmzhét. HMWE A INEAEL WG S, ERFIUAESH

A/D, D/A, LCD SXah . S8 473 O A5 3R4F, 3 FX b 5 5 ML AT s A0 S R 2%
. EEREHAREME

1.2.3 gRHERHESETZRARR

BREMRAMMLESET LA, —F 2 HMOS TZ, WEFEEWE
MOS T ¥.; HB4b—Fp CHMOS T, BE A& RBE ki HMOS T2, Bl
AR RS AR R C7 B8 CHMOS ikl (4n 80CS1, 89C51) , HAx¥H
—R& 1% HMOS i K- 6
CHMOS f& CMOS #1 HMOS {454, BRARRET HMOS i 2 B A R 4 B i 4%
Hzhh, B RA CMOS KITFEMIE M. Bilin, 8051 ByTheh 630mW, 1ij 80CS1

RIZh#E R 120mW, 7EESR | FRASEISMELES B & L, [IFeRAER
ARXE . B, LAEA CHMOS )8/ HLE Ao

1.2.4 BRHEHME

BEPREEL, HASRREEME - 2%,
(1) #R@A%, BH VIR &mﬁﬁ{mmg
ANk, B R R E B R A A Hlo R
SR BTG 2 KB i R R R L “gg‘l
BRABBALE—FEARE, B8  |samasumsn [lm
AR, MFERS. A/EEEOE 3267
SEBMB T ENE AL, TR BRD
EEAERE, REEM. BT RE *;ii@
FERIRAMARMAOEHRSE, B | e
E RN — A ERH R BEREBAR | o
LRRAFIEERE N E TN A MERA R
PR A, HEASHRESBEY
SR E MM AR AT E R,
fEdp—, WHEERA IC RS 28 FAoB A HL, LUK DVD Hhl 85 Msm Gl
S, XA NSRS BT ERRE L, IR REER
ISR AR, BRI F R AL
455, BB UL RS — ST EA, SR EASAIE RSB
KL, BHSFHERNERGEE .

&Eﬁ%mﬁﬁ{

B1-2 $hrskcER



8 B LR R B RGBT

(2) #HBIRBERONES . BRI EEE LT R4 41, 8
i 16 {if . 32 fii#lo

O 4 e Hlo 4 N8R PLGEFIIEERS, E&H T &R/ NIR
A B THASERSRBHR™ M. BB EA: Inel 47 457 Intel
4004, EBMILAFA B Y TMS - 1000, 3 F #E K ¥ F 44/ 7 (NS, National
Semiconductor) i) COP4 x x &%, BABRS /AR (NEC) [ wPD75 x x &%, H
AIRZ A ) (Toshiba) ff) TMP4T x x x R ¥ L K& H A #4 F /A 7 ( Panasonic) f)
MN1400 % %14,

@ 8 it Hl. 8 M F L HITIRER M tife, HEMEL, RHAMES
MENFEE. NABRN ZMRE V. 7EESMEEE . B NEHYE. SR
#il EAE . KARBFE AR ZRA.

8 S8 L s ME A 1 -3 TR,

(EAY . MCS -48 %)
MCS - 51, MC6801 %%
E%{M‘w EYTINVAEY|
RYERESY 8 x C5 x &% ({1 80C51 . 89CS1 4¢)
MC68HC05/5 x Z %)
ﬁgiﬁ{mcm E37]
AVR 75|

8 frHl< A
B—BrBt: B MCS - 51 #[i7 80C51 R 3
MCS - 51 ;,%pu{%:m&: Flash # R # 1 AT89C x x Z
| HE=WrB: SOC HiAR#EH C8051F &3
BB M68HCO05/11 Z %] ( Motorola )
3k MCS - 51 §§IJ{PIC # 51| ( Microchip)
AVR %)} ( Atmel )

B1-3 8LEAMSETER

@ 16 f % Hlo 16 A 84 HLE A 1R 3R 44 B8 35 B B8 1 R A S T
B, BAELRER . SRABK RS, A= HA ntel 227 # MCS -96/
98/196/296 %% ( 4 80C196 KC) , Motorola /4 &] ff) M68HC11/12/16 £, NS
2T HPC x x x x ZF, TI R} MSP430 %514, Hr MSP430 251 LK
2 K BRI RE BT B TR IR &

@2 AH 2B PAARSHEEEE, RAFIERNG
¥, ZRTHRARREG, MARRZ. BB 5 EFHE 32 M AR CPU,
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ARM7 . ARMO £ Z 51| ;tk B & Motorola ] MC683 x x , 68K F %1, Hitachi /3 &)
S H #3%.

(3) HBAEHAL. TANBLREEBRBBEAY. SRBBRYVE
B TEIIT AR, Fiin89C51 AL, HIIMERMT PO OKS
fIFFTRIE LR, P2, PO LHY 16 7 k2% DA B R 945 12X WR . RD, PSEN,
ALE, EA%, Tk 89CS1 AR &5 i 3E MR £ 8 1 41 89C1051/2051 85 1 HLefy,
BT HAT BRI ERIESR, SMBEETINEL, B BA TR, 8
MBI APl JERRES KRS RINPIATHRO S, EaRASTS
KTV R BB R PIEREE A 1 -4 BN,

{ \J

P10 |1 40| Ve (AINO)P1.0 | 12
P11 |2 391 P0.0 (AINDPL.L |13
P12 |3 38 po.1 P12 | 14

P13 |4 pipao 37| P02 P13 |15 DIP20
P14 |5 36( P0.3 P14 | 16
P15 |6 35| P0.4 Pi.5 |17
P16 |7 34| pos P1.6 |18
P17 {8 33{ po.6 P17 |19

(Rxn)lgl(; ?0 gi %7 ‘(RXD)ggg ; o

o * *

axppst |11 P 30| aLe sTXDyp3.1 |3 89C2051
(INTO)P3.2 | 12 29| PSEN (INTO)P3.2 | 6
(ANTI)P3.3 | 13 28| P27 (NTI)P3.3 | 7
(TO)P3 4 | 14 27| P26 (TO)P3.4 | 8
(THP3.5 | 15 26| p2.5 *(T1)P3.5 |9
(WR)3.6 | 16 25| P24 P37 111
({®D)3.7 | 17 241 P23 XTAL2 |4
XTAL2 | 18 23| P22 XTALL |5
XTAL1 | 19 22| p2.1 ~ GND | 10
GND | 20 21| P20 Ve |20

(@ (b)

B1-4 89C51 %A% 89C1051/2051 E B & A B B LK =& H

(4) UGBS L. BN RBE, THEE, BEEL. PAFERLNR
(PDA) %%, XL ARRFURN B VIR R AA R ER. Flin, HhRah
ESR/NEIMTER, PDA MER KFBFFEH . KFRH LCD BR . BIKIh#ES

1.2.5 BRENKMER"RRT

HET, BANBET REXIL TR, BMEFILERZ L. MAKNRAL
EET AT, TEAEEM Intel, Motorola, Zilog, NS, Microchip, Atmel 1Tl
/AF], BAH) NEC, Toshiba, Fujitsu 1 Hitachi A #], fif 2 #) Philips NaE, E
&y Inmos 4> T Ff& E Siemens 2\ &) %%, HH Intel, Motorola, Microchip, Fhilips



