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9.8 SPI SZ&k2#4-HIBIRiFe - (229)
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10.1.4 SO RN e (244)
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I{/HE\E .................. (246)
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e WSR3 47 SRR (248)
1023 HHERIESNEGH
?& Dlﬁﬁ‘ .................. (250)
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f% Dlﬁﬁ' ....................... (255)
103.1  FHSATEO &I
ﬂﬁ?%ﬁ% .................. (255)
1032 ZLG7290 #4%/ B res
%D&TI‘ .................. (257)
104 BAILSGHE S E RN
?&D&ﬁ ....................... (263)
104.1 HEEEREEHEME
Ifg}?\ﬂ .................. (263)
1042 PRI E RS
?ﬁl:] &ﬁ- .................. (264)
1043 rFEEER SRS
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1124 BEHLS ST D/A Eidd
AD7543 O (298)

113 BREHLS V/F H#as
}% | 7&1+ ....................... (301)
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H15 Hltd

(1) #RAAHAXRLABE, £HIE PCHEAFIRE;
(2) BRI KRAAZ, A Fa L FARIK;
(3) FAMMS £, TRAFH. TRAFT R FARINFIEZSHAT,

HFHLE 20 tHEE 70 FARPELSR, REREEOERMELL, ZRIAMNERME, MR
Z, RS BT, BN, FITHREEAR, XBTHSRERANE, iR itk
RiEtELF, FFRWEE S, O ZMAELIESMEES, B85, Bl BRiESE0ER. {FEX
M, SERT. BART. BT MEMR. P —EREEEATIHE, BOvIAAE MRS
HARATERA TR

1.1 HamMBH#

—HHEY TER PCOMAMEN) 2ORTEMTMHAE: CPUT R, AFEH5EH]) .
RAM (FEHLf i85 T HdE7F6#) - ROM (RIEfrt#as, HTREFFAME) . AT IRE (e, Fiw.
BnAE TEDHLEE) o IXEERR O AGE TR, RARAE—IRENHI R ERR b, (AR 7 M AHEL. T
RS, RETEERO— B DEMHITIRE, R TRIIREEMERE —PuE L,
BN BA PC KIBYE, PO ARMELT BN S /TR, FMARE AL,

BT HLRAE — R GARRE Fr_EERAK T 18R JZ 548 . TA A 88 A1 & R A\ /i i B O SR Al A (n
B-1FTR) « £t AALFER T LR EfESh, EEM T A/D. D/A. PCA/PWM S,

i n B
[ erepsss | | sPr/RaM | [ROMEPROM| (setss/ st
[ov K
Zom >
I [
s#mn | | stwn| [ awiss |
T
PO Pl P2 P3 TXD RXD INT, INT,

A 1-1 8051 B HHIEHIHER

B LB TS, TSRl 5. AT REEEREE, BRSRKSHA
R HLFR A 28 (Micro Controller Unit, MCU) . BT #AHIES RGN AT RYi1%0,
WNE S, [l X R HIAR O R A 32 H1 28 (Embedded Micro Controller Unit, EMCU) . TiEA
FIRZHTEEARAN RN S IR HRR SR XN

BEVEA R, BBRIAKR, —KdE%% 40 151, hEeRmsIEbEL, HREiE 1+
EEANSE: gt RE A G, &R R 8 AN Xk i M SE PR A B B A AR R FF,
ERAFEMERER =M A] RE FEEFEAENE AL thin, fESERRRAS, ATEREXK{E R mtERE



2 ¥ K RIEE & A —F STC %73 3%A 80C51 £ A 4L (5 3 4%)

FIEEIHL, (R R ] — A e UK R IR B I v ZE P R PRI TT S, T —A 8 SRR & Lk
BT, Fibl, SERRMARCRENIRERTEH, —REAREIMMEN. X2 8051 B AP 30 £
ERMARIGE I, T RN R R EZERR.

1.2 BRHAHR

B HLLAE s MRS R N A, BIRARRM . EHISS U, R BER A

(1) AIRE. BAME, STFredtb. aTLOFERAZI S AR E. (EROGER, [FERRE
HHE.

(2) WTEEMELF, PITHAE /58, ENERETOETE, EEMELHE TG TIE. BRI
e DAV ISR, 2R (0~+70°C) « ML & (—40~+85°C) « ZE i (—65~+125C) =3,
Hep TAL A SAE S BEAEENTIESHRENENAE S, REMPE AL .

(3) scHHEHIThREE. S A PUE ISR, WUAEESEE VO DT FRME, SITEER, W
I RAN AR S, AT UM TR R B S R S RIS, (Rl 3RTS R MR RE A& L

@) S¥ R, RES. RiEHARSFEGEENFHR%.

(5) Bf@fEED, nhEhaRe o mizt 28, FREMKERMTEE LS.

1.3 BRHBARERL

B HUH B A, ERFAE SR B PC IR IR 5 R B KR, B 1971 4 Intel
A FE S 4 PR ERAR LR, BEHIEL T AP BRI REHERBAI 4R 5 B

BB (1971~1976 ) : BAVRBHIVIZMNE. 1971 FERK Intel A7 & Wl HEK
2000 H AR 4 AL FE 2SS Intel 4004, FFACA RAM. ROM FIFSAL 7758, MRk 7 A L& —
B FEES . HE, SGHEH T 8 AUt FESE Intel 8008. 2 T ZIRH, Uit ATt 8S R XU 45
9, DhRefis, WAR “HRAHL”, (BT 7w B LTS

B HrEL(1976~1980 4F) : {RMERESR A VLR BMIEL. LA 1976 4= Intel 2 &) HHHIH UL 8048 A&
B MCS—48 R L (R 1-1 FiR) , fE—/PREFEE F WM T 8 MLfAbsE2E.8 /31T 1/0 1.
8 PR 25/1T 435 . RAM. ROM 58, XA R EHETED, TR EE R %2, RAM 1 ROM
HERRAD, FHIEE/NT 4 KB, {EEDIEE BT & — B Tl H R ge b (U RN TE . KPR
AR ATHEASMR S FERE—NEH EREAR, REFEEENRAVEIFHET . BT 8APE
PR R T AsH| R4 A HEUE 7T, ASEREAVIRBITRE T I .

F =B (1980~1983 4F) : EEREE A AU B, LA 1980 4E Intel A A]HEH LA 8031 FAREM
MCS-51 RFIEAMB YL, kT 8051 KHNZ. &4, ZAZELERNIE PR ER, &
Z S SRRSO R R E .. XAMBAEH R 8 ML LA BTN, A2 %Rl
R, SHZA 16 fLER2%115ES, AW RAM. ROM 8K, FHETEETA 64 KB, MNRIA A
WA A/D ¥R . HAh 8 Az HLAER= A Motorola 22 7] ] 6801 1 Zilog A1) Z8 % .

fE 8 LB i, MCS-51 RIIFIEERK, KBEAZE, RBEH, ERTEHEAGSMME, XAZ
A I RFIE R L. EETFJUAESEE TREAVINSHBEREW: O TERIMNBEL, MCS-51
WH T2 8 MR A PLELRE M, B3 8 BHR N, 16 fibhbELk, BHML K EA YRS
RefERTIE G N @ JFEIT CPU SMEThRER uiEFEFHER; G FAH 7 A TS HRAHh
bR RO R @ B4 RGETEEMEE, HIMN TR REEH hEEKHES .



F1FE F AL 3

F1-1 Intel AR ERINFRFNEE—ER

K A& () ; 1T - .
AT ERT RS EE UART R HETE
sl ROM ROM EPROM RAM # /o [ !
8035 8048 8748 N ;
64 18 i 27 4 75 2 HMOS
MCS—48 % K 17 x8 fif fir x
83;' 8:)51(' %:f(‘ 128 2x16 fir 32 fir 1 5 HMOS
MCS-51
Sncs 80C31 $7C31 128 216 {it 32 fir | 5 CMOS
x 4K 4K
8%2 8;)5; 887]5(2 256 3x16 fif 32 1% 1 6 HMOS
MCS-52
80C232 80C252 87C252 } }
, 256 3x16 fif 32 4ir I 7 CMOS
I fages Sk x16 i 1
8096BH 8396BH 8796BH } }
E 232 2x16 it 40 it 1 20 HMOS
% 8K 8K e 04
8098 8398 8798 . .
» 32 i 244 20 C
MCS-96 % s e 2 2x16 fir fir 1 HMOS
80C196KA | 83CI96KB | 87CI9%KB | .- 4><16.ﬁ£ dlis ; s _—
7 8K 8K 0¥ Timer

SEVURFTER (1983~1990 4F) : 8 A8 ALIIRLE A REAN 16 175 F HLAEH B, 1983 4 Intel 24 7] X
Wi T MCS-96 R%1 16 S8 Hl. BLFF 16 MHEAZEIEH, BA 32 (IR 16 ALHIZEThAE:
Fr N 256 715 RAM, 8 K “F47 ROM &t —BH K, B2 /N 16 fEnt 88, iH5@ssh, EnidE 4
MR ER S BA 8 AR, il RAFEMEE: HATA 8 BIEEE 10 7 A/D FEEiiA/
i EF (HSIO) , AK Watch Dog. PWM Z5&{4. MCS—96 R¥I5 5 HLA N CPU K 16 fi, &8k
FEAPERI DhRE KIESE R, A IRMEMSER AHERE /. KA HMOS 5% CMOS #ilis T2, A8k 12
FA R, SRR R RSN B .

FRMER (1990 F24): BHEYIEHAREMN B, B B PSR4 TR A& AR A,
IR T s, FUTEER. BHEERIEHT B AP, LU NRBEN AL R R L. e
B Thig. A, AIEEM, NAHSEE A HREREKTARE. CPU MAMHEIES T 8 fin. 16 {7, 32
. fES5H b, T —RA T CPU SHgsl AR /K S5, 20 7 BRI EERE: b
F ik 20 MHz, @4t THBIRIT LN, MNT PWM i, WDT MHUER2S. PCA AT%f2 %
#RFES]. DMA &40, AGIARARE . EEIE08 . FAsE R r SRk st . BEE L S i)
i T 2R, (SR MR, KR MR B, R TFXeuihds, B AHLIE R e
WEER, EPERER(E . BAE ST, B Tt Ed]. HLas AR R 48 5 5 [ 47y v bk bk R 3
HIf .

1.4 BRI FEEHE RFOHE

BRAPLRIIRRE—SHT ZEFHEAHEA RSN, BAT, S0 HE o
HARZ B L™=, U Intel. STC. Atmel. Philips. Motorola. TI. NEC. SAMSUNG. AMD. Microchip
FARMRELASHERE . SOEHERVmE, KERZREILEANREN, BEA SR, o
HlE) XS R 1-2 .

b, EHEILEAFR FS. 3870 %1, ADI/A# ) ADuC8xx %1, A FAH 1 MN6800 &%,
Scenix A A1) SX R4, R Z A A1 870 Z5155 90 41|, EPSON A7) 4 {7 SMC6x £ 4155 8 17 SMCS88
41, LG AR GMS90 R 51 H LA 7 HD6301, Hd65 ZRFUS ML, LAK XFE. KA. #PN%% &



4 ¥R IBIEE G R —RF STC £ 7)385%A 80C51 £ A AL (5 3 M)

BB PRl A B RS RIR S, SR 5, (EFEIRIE R FL EL R 2 (A A2 8051 MAHFRAHIAL.
BT 8051 B A HLEA S . deatker. vhOhEem, HA WA SRR AL BT LASOSIKIE
JCRTRERARN R BAEAYE. BEEIE, 8051 BANULIATAERANRIAL L AP ERA
3, FATES G 3T R TR R IR LA I . F B A A B ZEHLA .

Fz 12 BRAKIE RIES

= FER BRMAS
Intel 23 MCS-48 Fil MCS-51 Z%1 (418048, 8031, 8051, 8751 S5k ATY & Hl)
STC 7] STC89Cxx ¥ (41 STC8ICSIRC), STC12C5A60S2, STCISF2K60S2 41 5 AL il
Winbond 2+ W78C52 Fil W78C54 51 (f1l W78C51C. W78C52C, WTSE52)
Syncmos A ] SMB89SIAC25PP. SM59R. Slim-52. Tiny-51 &7l
Atmel 7] ATS9 1 AT90 F7FI| (11 AT89SS1. AT89S52. AT89CSS. AT90SI1200. AT90S4414)
Philips 237 NXP 2 Gk (811 SVLPC900. LPC9001. LPC900. LPC700 £%1)
NEC A PCOMS7 (uPD7800) %41l (41 uPD780208, pPD78F9222)
SST 44d] SST89 #71 (11 SSTRICS4/58. SSTSYE/VSERD2. SSTEIE/VSI6RD2)
Cygnal 227 C8051F 51 (411 C8051F120, C8051F130, C8051F206. C8051F330)
Motorola 23] 6805 il 6808 %1 (1 MC68HC05. MC68HCOS)
Microchip 2] PIC16Cxx. PIC17Cxx. PICI8Cxxx ({1 PIC16C70. PICI8C858)
SAMSUNG 7] S3C9xxx il KS88Cxxx H75
TI 4] MSP430 I TMS320 £51
ARM 247 ARM %% (11l ARM7, ARM9. ARMI10. ARMI1)

1.5 8L RHLARTINE

R HURIE AL BB AT 20 4 2K 4 47, 8 {7, 16 AN 32 S hl. TEIXEEHLAH, 8051
BRI EBRE, RS FEEAIURENER. SRR LR aMEL, DREER, K
REMEARE, HREWAERY, 8051 AIRERLARAFL bR LS.

fE 8 L8 AL, Eif™& A 80C51 W%, Motorola %, PIC WX HL. BAIMEA
gkt (Bl TRAMNEZAR, BrUEtaE EFERS R,

1.5.1 8051 A#HIE R

20 40 80 FAXHIALLIG, Intel 41 8051 PIRZAERIAL AL A ekt &5 441145 T Atmel, Philips.
NEC. AMD. Winbond. ADI. DALLAS %% IC #ili&&] . XA R TERFES 8051 S HLHA MM Lk
T 8051 MR 245, KA CMOS 1.2, F£%f 8051 it 7 —4by 75, /=M AR, hEH M,
M5 IR, K, @ H 8051 RFIKFRIBHTA HA 8051 84 RAMI A A Hl. 1EMAE IC HiliE)
FSCRF T, 8051 WA HLEE R E AN MR AKE, BEASHA 8051 RFI#H L.

HH, MIIRERFE L 8051 RFIH A HIAT/ NEAR], 5@k, [KIpFERMMEHE. Har {#/H
i 8051 H A LER 2 MCS-51 R¥IH MR IIFER A, RANITAENE, e115 MCS-51 &5
ARKHIARE, AFMEALX A, B4 RE A . HATHE H 8051 RFIH A HLA LUF JURZEA.

1. STC AR5 FH
STC89CSIRC/RD+ &R ¥ 2 EMEHE AT T 2005 EFEALHEME - REELEES /. 5



#1F #hhumit 5

MCS-51 25 STC M1, 2 1-3 /& STC89CS1RC/RD+ R FNKIIFEI 527! STC Ml iXELF )y
HIFH PDIP40. PLCC44. LQFP44 3, WM&H®RS, n4uts Flash /7 /E6&8%, ATEE(T 100 000
UHEEEAE, 5 32 A8k 36 AIaI4FE VO [, 6~8 MhliE (4 4 MUK .« 3 4 16 A8/
28, 1 ASERSITED, WMOWShEE X 20 mA, BAER TEEK(A~7mA) . TR0 mA) .
B (<0.1 mA) =Fh TR 5V BHAHLT/ERIE 34~55V, 3V BAHLT/EHEE2.0~3.8V: LT
YESRZE 0~40 MHz, 24T 8051 [ 0~80 MHz, SEPr TAEAMFATIX 48 MHz.

% 1-3 STCB8IC51RC/RD+RFIE Rl IERE—ST5k

B s ;a;;;;; ;’;"g& - ﬁ fy; Pami| ISP | 1AP |E?PROM | AD | 20 ;; % B (Hz)
# | W i B | &

STC8ICS51 RC 4KB | 512B 3 ) ) \/ v N 2KB+ | — | lch | 8 4 | 0~80M
STC89C52 RC 8KB | 512B 3 vV v ~/ v J 2KB+ | — | lch | 8 4 | 0~80M
STC89CS3 RC 13KB | 512B 3 ) V V v v — — | lch | 8 4 | 0~80M
STC89C54RD+ | 16KB | 1280B | 3 J J v V v | 16KB+ | — | 1ch | 8 4 | 0~80M
STC89CSSRD+ | 20KB | 1280B | 3 V v R \ v 16KB+ | — | 1ch | 8 4 | 0~80M
STC89CS8RD+ | 32KB | 1280B | 3 v v ) V v | 16KB+ | — | Ich | 8 4 | 0~80M
STC89CS16RD+ | 63KB | 1280B | 3 ) v v V V — — | 1ch | 8 4 | 0~80M
STC89LES1 RC 4KB | 512B 3 v v B v v 2KB+ | — | lch | 8 4 | 0~80M
STC8YLES2 RC 8KB | 5I2B 3 ¥ v v v v 2KB+ | — | leh | 8 4 | 0~80M
STC89LES3RC | 13KB | 512B 3 v Vv v v v — — | lch | 8 4 | 0~80M
STCR9LES4 RD+ | 16KB | 1280B 3 ) R y v N I6KB+ | — | 1ch | 8 4 | 0—80M
STC89LES8RD+ | 32KB | 1280B | 3 vV v R V v 16KB+ | — | 1ch | 8 4 | 0~80M
STC89LESI6RD+ | 63KB | 1280B | 3 V v J J V — — | leh | 8 4 | 0—~80M
STC89LESI6 AD | 64KB | 512B 3 - v v V — v | 1ch | 6 4 |1 0~90M
STC89LES16X2 | 64KB | SI12B 3 \ v v v — V| 1ch | 6 4 | 0~90M

STC89C51xx R H L2 —F{KIhFE. =PERE CMOS 8 frftzhl 8%, FHMmEEIES Kk
Ptk asHiAR M, WS ISP Flash. Data Flash 77fif4%, EAXUE#E. M DPTR ¥ iEigst. B
& EMI 245, fEREH LA RIG5H 8 £ CPU. AL T 4L ISP. N 412 IAP, {15
STC89CS51xx R HLAT LU AR Z AR HI N RG RS RIG. BERNBRRTE, ©4%
af LR A 22 B A2 7 9 8051 R FIE A AL (A1 Atmel A &I AT89C51/52/55+ Philips 2 ]
P89C51/52/54 %) .

% RFIFH CMOS TZ, BS5HE C RN S5V B AL, i LE RR 3V B L.

4k STC89C51 RAINPFHLZ )G, STC A XFES:#EH STCISW4K32S4. STCI15F2K60S2 .
STC15F408AD. STC15F100W. STCISWI1K16S. STC15W10x. STC15W201AS 25 2% EERE. o
R F P2 RINBER PR 14 FiR) « XANRFIEFE S V3 V IIEREAEAHL 114
LA L AN R ERE S AL, TAESIEE 0~35 MHz, &AH24 T8 8051 (1) 420 MHz; i
S| A 28, M 8 5IIBIRZ 64 5|, 3B /0 BiE AL 62 4>, N ER#HTHS PCA/PWM.ISP/IAP,
SPI £ {TilfE. BINHAKBEEFMEEE: 81 V0 DIEShAEE Sk 20 mA, 1H 40 5180 K& L 3431
B HLBEANS A K IIFEA RS 120 mA, 16~32 51509 8 A LA BER L 90 mA; W44 H
USR], PrrHtae /e, XSIF RS thm i sc R, HitE.



