£ BEFRITENE L “+—F” AYEH

. 1
i

BEIE EH

ronssmis

AR B F R AR

http://www.xduph.com

=



- SFEFRENEW “+—h” AR

P il RS

A S

74 2 LTRSS R
2009




WA

AR EENMMCS-51 BAHUREAMNHER, ABRSETEIEM, 80C51 BANLEHY
TAERREE, MCS-S1 184 A%, BFRitE, ENE A HRRESNE, RS, RS
ITAKNA, RRYLARSEYT R, NARERFEMAIL TR RN,

AP ARER, PN, YRGB TAEL 8 HIRFE S 2 B & 22
TRHAXETVRBESE S, FAOES A%, FURAFRAHIFRNAPARS%,

E B &Y B (CIP)&RE

BPREVEBRSHBA/EvEFH. L AEETRBR¥EERM, 20099
BRI ENE L T R

ISBN 978-7-5606-2254-5

[. 8 . E-- L RAHE AN S8 V. TP368.1
FRE A B B IE CIP ##E4#%F(2009)F 121678 S

T kIR oSk

HWRRAT  PERETREREHBR LT RAERER 2 5)

i i (029)88242885 88201467 W 4 710071

] It www.xduph.com BT K% xdupfxb001 @163 .com
FZBE - BT 2 LI

ENRIf  BK—RETR

I WO2009HE9 HE L 2009 459 F5 1 RENRI
JFOA 787K X1092 =X /16 0 3K 16.25

7 B 39T

Ep B 1~4000 #t

£ 23.000C

ISBN 978 -~ 7 - 5606 - 2254 - 5/TP « 1147
XDUP 25460011

Fao | ENE 0 8 O B ok

A ERIENROLNER, E0HER.



It

Bl

MEETHANRELRAIRIRERG IR K, EAVNESENIRNA
hREREREENEN. MTENWNALEXRE, BATENAENKXRRNHA
ERARARITRESR, HAURILNE. FRRLAoBELRENAG L, EX
BEANMAT. BANBAT L LHEERE, RETEAANDHR, KARTT
RGN, BT ERK, ATEERHLAZRNA LA R T EN TN 6 —
ANEEHK, TR T HENEVAR RS TENTENANEE. HENLFERER
MERBEIRERAREETENNA RS, 420 ARELEGEEEE. 2h
FEARACRAETIRIFLA TR ITHEATRT £,

B, EANBERERAMUENE. HEHN. aftho@EeTFEL LR &8
FAEHN-TEZRE. IARRAFN - NEZHFRERFENIHEIERY, ¥
ABEEHLEENEVEAAR, FAFEFRREELRIHEETRZANES, &
FHARVEEZY —BHEABBETSRALIENRE. Bk, BANETER
FRBLUHNERNEEN AN HES, EXAFHIA, BREEARTERE, U
FEBREAE. BTULER, RBERT EHREHE2:

() BEARES. e ERARP THEEERAR AR AN XFRASE
FRBBERE, FFERRIARENYY, VEEEERNNERIERE, HRE
BLFAT T BT e,

() FELWFNA. EEARAREHF 0 THEEBEFEENAM ERRFE A TN E
AAtek . ERARE EEHME Y E AN SRR A, BEFH. AN
BN, FXEYIFEBYNERVE AT S REA R, SNEaNFE.

(3) BipfuLlFH S, REPEHEEES, REFIELERMES, F¥4
HOEEAE B ALK R R

AEFETREERREEENAMETN, LTEEFRLEAFR. HFLH
FAREHS, FotR TREERARHATERIE I AL RNSE S,

PEHEARRN, BEER, NAREENBRESHE S, DRAMER ZH
B, BAEEEIARKY, CERTFELERIEAXREE. FLERNLREH
MABZ L MCS-51 £7| 43 ah kX ERVEERLNAY, XZHEN MCS-51 &7
BREMERT SBERANAEM, BWEATERINEBEEZEN, TUFE, 8fLER



WAEAERYKWain, EEANEAGE NS EEERMM. £ Tk, K490
BL 80C51 & 7 Xy Z A #£4T PFak .

AfEHNTE, E-BHHENER, FERHRITEHNNERBR S THERE,
BRAEH ST, A RELAE NG RRRXTRAE, B EN R
THEBRTERBHF THE, - SEIERNIT TR, £ -FAN4 80C51 £
EHEMNE THERE. £-8/%8 MCS-51 444, FNERBFRIERM. $1
EARAHBHREEEENA. EXENETH R, FLENFERANETORN
. BNERBENAZGY R, BAENBRAAGRTER. FTERATEAN
LR

AHHETEIR, AXEREIRP, ARANDEEHT AEWRF RS M
R T, EERTRM. )

ABEREIRTSETHLHEALR. T8, ElrHES HFRTRHE.

b FaHEATHER, BrREFRRMARZL, BES AEEF#IFRE.

ERBBEHE-IHAERBHRE, APRESHAFRGE—FEKRNEFHI;
ERAARLY, AiEUHHEE. EEE. PCB FRAANERTF, ¥ESHEAUTR—
AERMBENEG, BTUEN—ARKGERHNFRIE, AFEERMARS
o, BROLAAFREMON T ELRBEERFENA, WREZRGELHEH,
HEFFANTEARYBREDE, FFARFERENVNTRLART. BH,
KA A B A RB N L IFRERF R, FENLFARE ST UEFUT ML S KA
Bk %:

http://www.greative.org LI &R K ¥R LR E

W O
2009 % 5 F



LR = g BB OO 1
L1 TEBEHLBI IR S IV oottt eeeeee e s s ee e e eoe e eeee e 1
LI BRI B L oottt e ee s ss s es s ee e oeen oo 1
L12 THEHLREFR B BT A oot es e s e ee s ee oo eeene oo 3
L2 VFEEHULARBL TAEIRIR coooooeeoeeee e ee e 5
L2.1 THEIHLIEASGERE oo seee s e e e e oo e 5
122 TEBEHUBEAEFIVIRAE (oot e e e e e e eeeeee oo eeeeee e 6
123 TEBEHLIAEIRI oottt e e oo 8
JC T = R < = 7 OO SO 10
FBIELRITME ...ttt e e e e e oot eeeee e eeseeeee 11
SEZE 80051 B ML IS TAEIEIE oo 12
2.1 BOCS1 BT HLIRGE LM LI o vveon v e s e e e eeeee e 12
2,11 80CS1 BYFEACLE LR o vveoeeeeeeeeeeeee e se e s e s e ee e ee e eeeeeeeeeeeeo 13
2.0.2 BOCST CPU BRIZEH c.convreee et ee e s s e et eeeeeeeeee e 15
2.2 FEREBRGERE .ot ee oo oo ee oo 18
I R b < T OSSO 18
PRI G RS 19
PRV ICI &7 30 I o T 22
2.3 MO FABEFIZIHT ..ot s e et ee e es e eeeees oo 24
2301 PO L oottt e e e e e e s e e e ee e et eee oo 24
232 Pl oottt ettt et e ee e e e e eee e s e e eeeeeee oo eeo et 25
233 P2 I oottt et et e e et e et ee e eseee oo 26
234 P3 T ottt st et e ee e s st s e e e e e ee e e eeeeeenee 27
PRI R Y SRR = ARl A B L T 28
24 BOCST B JF et eeeee et 28
241 BEBHEELBE .ooooeocee e oo e e eeeeeeeeeee oo 29
242 BEAITFF B oottt e ee et eeeee oo eeeeee oo 30
243 FERPUITINIF oottt e ee oo e e oo 31
2.5 BOCST I TAETT ER oo e e 33
25,1 BALTTIR oo 33
252 BEIFBITTTER oo oo 35
253 ARIIFETTEN oo e 36

o]




D54 BRFRTIIEIS T IR oo soes s eSS E 38

2.6 D ITHBE RN TFEER cooovvoeeoeeseeseeeesseesessss e csss s cessesee s 39
D061 T IIITEE oo e e saee st RRR AR RS 39
D62 B FE AT oot R 40

BT ST E ooooooooeeeeoeeoeeeeee e ev oo R AR 41

BITE MOS-51 FE S BRI oo 43

Bl T B S oot e AR RS 43
311 MOS-51 FE AR T oottt ee s s s s s 44
302 BB A BT IR oo S 46
303 THE T BFITHE S oo eeeeeee et sese e 49

30 BB BRI oot a e R R R R 54
300 BB AETEEFE A oot R R s 54
302 BERIEEIZEIED oo 60
308 BB IB AT EEE D oo RS 66
304 BSHEERE IR oot 69
32,5 AR REEVE) TR oot 77
B S BBl oo et e s SRR 80

PN R A T LA e 83

Bl B BTl oot AR AR 83
A1 FEFFEETFIIZEASTESR oo eeeee et 83
A1 T BB R oot RA AR R 86
A1 T R B AR Ul oot bR 90
BLA G T B T oot s e eeasee st 96
415 CiBZE A B S IR A R IE T oot cae e 100

A B LT A IR B A1 oo et sb e 101
A1 T T T BB TR oottt s 102
422 C I IR ER oo e eee e e et 103

A3 BB E T HE ] oo eeeeee et s e 106
B3] A R BRI oot ee e bRt 106
A3 B oo e et R AR 108
B33 BB T oot e 111
B34 B R R oo 113

BELIE B S oo RS 114

RSB RSB EIREE R s 116

5.1 80CS1 SEM BT BIBEIIGERILLIR oot s 116

5.2 ERTI BB TR oot e 117
521 FICEFLFIE TIMIOD oottt 117
522 FEHIBTLEBE TOON oot b ekttt 118

5.3 T T A BN oot bRt 119

D




5.3 T3 0 et ee e 120

532 TTE L ettt ettt e eee e oo ee oo 120
5.3.3 T3 2 ettt e et eeeee oo 121
534 TTTR B et e oot et e e e et e ee e e 122
53.5 DMEFHFRTEILIEB oot 123
BBIGERITII oo e oo e oot e 129
BEARTE BB e 131
6.1 HBTRGEMILEII I TAEEEE oo 131
6.1.1  BOCST HHT R GEMIZE I .o e 131
6.1.2 A HTAR U SF I TG oo oo 132
6.2 HFBTARIIITRE ..ot 135
6.2.1  FFUBTHIIY 1.ooo. e veeeeeeseasten e e eecsecesss e eeese st oo oo e e eeeeeeeeeeeeeeeeeee oo 135
6.2.2 HUMITARTHL oot eeseeet e eeeee e 136
6.2.3  FFBITIRITD ..ooooooertte et e eeeeeeeeee 137
6.2.4  FFBTIE SR .o e 137
6.3 SPEBHEIT FEITVE oo e 138
6.3.1 AR ERS E8H TP BT IRIES oooovoeeeeeeeeeeeeeeee oo 138
6.3.2  FHTAITEEUIAE BE oo 138
6.3.3 R WIT FEIE oo 139
6.4 FRHTRBEMINL I ZEBU ..ooooeerreeeer oo e 142
BBFBLRIIIE oot eeeeeeeeeeeeoeeeeeeeee 147
BEE BRM BT R e 148
T BAT TGRS T BRER oo 148
L T O L L 7 148
712 EBATIEAEIEFR oo 149
713 HAT O TAETF BRI T oo e 149
L0 O L L e 149
7.2 TR GBEE BB (oot 151
720 BT IBAFEIIBEE oo sssses e 151
L T B R () < O 152
7.3 PPCUIRERBUSIH oo eee oo oo oo e 159
L2 S O = OO 159
7.3.2 EEPROM BIEEE I FIER 2 oo 162
T BT FHES] et 165
741 RIRAT O R IFAT VO oo 165
742 JHBATOAER BT L oo 167
743 HHBATIEBHUBAEEE L e 169
I N O U 1 174
L G OO 174



75,2 USB B B A0 oottt st s ees et e b eree s sn b b nrsen s tien e 176

BBEBHRIIIB oot et bRt e A A AR bR s 177
A= B e 1= OO 179
IR o | SR 2 3 AP 1D N A 1 23 OO OO OO 179
811 BOCST FAMEEREEM oottt sase s bt erss e 179
812 BERIXBNEETT I oottt et et es et st enene 180
8.1.3 AMNEY BN BIHEEERIDIETE oottt en e 183
BLA  FENRIFZRBR ..ottt et en et s s e 184
8.2 AP B oot ettt et enem b e s ereenens 185
8.2.1 TTL 2% CMOS R T BRI TO BETD oottt been e enens 185
822  FEIFATMERET B oot is s st s st et Rt bt 187
8.2.3 BB AT IR IR oottt s ettt ne e 188
824  AMUIBEIBETE T ..ottt er et e en e et test s te st e ee e rne e 193
8.3 R IIT I oot st et e ettt e 200
B.3.1  BUTUIEIET FE oottt et es e e en e se et ettt et saet e st 201
8.3.2  JEIRITHIET F oottt sttt bttt nt et eraen s et st r e eet et en st en e eens et 205
8.3.3  IIERIEIIT IR oottt ettt e ettt ottt r e 208
8.4  TTHR TR B BID FBITIY oottt m et et e en e e seean 212
FBIEHR IR oottt e in et et re et set s eseenen e ereneren 214
2 = =2 2% < 3 o = O 215
9.1 BREEBETT IR ceoreeeee ettt aes s e et seeene e eeseeseas 215
Q.11 FEZTEIR Lottt ettt ese e et s eeseeeneren 215
0.1.2 BT E oo ettt st e st sttt et et ettt et e eene 216
9.1.3 B ML RGBT AT~ FEE TR oot eee e 216
9.2 FIFHRGEIUFZEBY ..ottt s et e eee e en s eeer e e eenene 217
9.2.1 BT TG TR oottt et st eeeee e e e e 218
9.2.2 BTV TR oot ereisses sttt et sttt e es st s rean 218
9.2.3  TEMFZEHIFIE oo e oottt st r sttt ettt e enean 219
924 BRAETETTTBAE oot et eet e s eesse e 220
9.2.5  HKAFREBFIIIAE oottt et e eeees e e es s eresseeresreess e 220
9.3 ATHEPE BB oot e et en e eee et eeen 222
931 HTEEME 1ottt ettt e e et rese S 222
9.3.2  ZRZEIIIIIR coovoeeeeee e e es e ee e e e seenen 223
FBIE G DT R ot ettt ee et et et es e et eeesnre e e s s aesne e 224
R = = - = 1 O 225
Oy 1yt OO SO SO 225
10.2 51 ZRFUBLFTHL oottt ettt e s ettt ens s e e seeeeseeneeee s 226
1021 BOCSZ BT H Lottt s ee s e e o 226
10.2.2 BXCSS2 L Bl et s e e er 227

4.



103 MCS-96/98 ZRFUEL FTHIL oo 232

104 PICI6C5X BFUE R HLIATY oottt oo 234
10.5 AVR ZRFUBL T HLIRIIT oot s s eoe e eeeeeeee 235
10.6 T ARM BERIRITHAEER AR ooooceeeeee e 236
10.6.1  ARM S IR E oot oseeae et s e ee e e oo 236
10.6.2 T ARM i BRGEIIFER T PR oovveeee e 236
10.6.3  SamSung S3CA4BOX ...........cooiriimimerieneisinneesee e eeeeees e e s s s e oeeeeee oo eeoeee 238
[EOVARE & R (EE: T DT i O 240
SBFELRIIRL oot se s ee et 241
BESR A MCS-51 B TR oo 242
MR B MCS-51 38 AR G AR/ BT IR) TR oo 247
Mtk C  ASCI(EERRBEE B AT HRED) IR oo 248
e S 249




B8 TENEMW -1

e—& iF &AL

WHALZ 0 AR EZNHLL AL —, HAXSQHET A FRAFRLREG
B, ERFHEHT, WENRKRE. BRMEFTRESHLE. mI. FHERER,
BAMER TEFREHRE T AXERE.

ELHERAERF, WEHN Y mERIARL2NENGFE, LUAARTEILAN
Wi . ENBFERTREEEN TR ER, THRANTAKE £
A £ETARBET KB ERAR DY HN AR, HITFHEIBRARBEEREE
BT KA E BEARERE B2 REEHHALE, WWEAN XA E & )T A
Wi zh T URA AT H AR, T EAA] W Ak R R N8 ey A U,

1.1 TR K e s B i

1.1.1 TBYNLARESE

1. HENB~E

1946 ©E 2 H, HFR FE-EBRTHEYAELEEES R XZER I, HZ ENIAC (BiHF
AR EHNE AT ZHLEIE 30 B, Th#E 150 TR, i 170 F2K, 5/ T 18 800
AETFE, IEHEEEN 5000 KR, EREITHETPIE, AR TAMNEX i, BFitsE
ML ENIAC Nid 2 ARG T RER. THER AN NS LED B B8 .

TFEHL ENIAC MR KM R EMFEEAE RN, REEF 20 M0 10 1013t
%, AL R BE M &SR K TR FHIREFr, BB EREAN TR, HE
B[R] N B S B v+ (]

TERTH] ENLIAC W [R]EF,  DASE R 2F R B2 KD « 154K 2 (John Von Neumann) A 7 ¥ 5f
WINASEH T “AARERRIPES” P BHLE M.

e S R LR O AR A

(1) VBN B /A58, EHIRs. 3 B85 TV B TR E A -4 e .

(2) PHEHLAERH Ik RN TR A ISR

(3) fEAEAREIESmL, fbl Ui ILE T, BT B 2 . 470508 FSRAT IR S BUHE

4) RLTEAFERE DI HPATIF 7268 . 164 hIRMEIS RIS R, R EasTe 0]
WEPATIH T8 S bk

e WK EHL A B K DTRTE T “/r 8RR P 2607 MS IR ATSEI . 60 F3K



*2 SR HIRIESNA

DRI R R A RO, I MBI, H 4K 2 BO M EALOIE LA R
FERES IR . 2 S AAE R RS IV LG R AT « WK B RO EL. B LML
RIGAE KR, HTCHILT —S858py « Wk 2EMNITEN, SRR MEE L,
R IR I BAR RN, R IR SN AT SRS S TL L IR 3 1R 4 e v LS

WML, FFeT AN AL, SR T~ Tk Rk
BB B S R AR, AT T AR R R RIH A Ic. H5EHLR
LS, A SO GERE, O haReadii it E TRARRRNERS RSP EL
BE., A EA R BT TR AL B T B

2. tEHHSK

HEHLRRE B, BRI HUIER A BB IO e R R AnrE . THEAUR RS
ALV, BRTEMF - EILLE.

(1) B~ LTI EHL(1946~1956 £F): R B FEME N EAZE I fFEREHR
FKAREIR SR, J5 R ARSERE . REE S ERAREES, WYBSESRCMES .
%P E S5 FORTRAN T 1954 4E ) th H A 46013 A .

M RARTE, BRI ENNERR, FERE, MEsE, BATERAEERA
B FERATRE R

(2) B A4S T ENL(1957~19644F): FRIERH SR EE R Bl ME SHET
wAEL, BEWBUN, i, TR, HRBiha. AFEEERTBSEMES, S
BRI, XA, WHEIREE TR RERE, BEREREM LM EEE
Z(COBOL. FORTRAN. BASICZE)MHBAM .

R T S, SR EIARRUOC KRN, B IR R TSR G R IR RE
SRR . VAL O R S R R AR B R S e

(3) AV TFIFENL(1965~1970 4E): JFEAR AL MR AEIE A 8Bt 24170
SRHR T WS SRR AR . X IR TR N R B B AR R RS A
NS B T LR e REER b, SRR AR N, FEHRTEA, HaEK, W
PR, XA AL B AR L R AR LA T ORI R . X I,
HEME LT AR, Bk, RIMLER, REeEARWHERE, YRS
THEMTZMMNH.

4y U TF U EHLA9T04E LU ) TR R AR AR it v R 4 D i 4 oo 2 58 VAR
WL SR . XM BUE AR R, BREERZ . MRS K.
DRI R B AR R, AN AR B T LT G AR, T B Al S L
OIS B R AN B R BN A b TEXFEREARE R L, B AU
A EESS BL K UL AR AR S S [ it SRR AL “ RSl v ALK
s IR, PR BRI SERUG HURD, RO RALLAEHLE Ny R
R EE . PEAE S A RS T V2 N . i LS L R HLOR EAL. Ead
A AN, BEMIUHI SRR T KA PR . 201200 AR H (¥ £ I AAPC(PCEI A
ANVHENL, BMAWNLIG- -SRI H % K.

FUVRHH B IS R . fPaE AR, oS PE A MR Ak LL S 2 T AR T = A
HHUTASEAR R XA SRR E RS i 8, BRIERZ N, HEE



B TENEM <3

BEASW SR, H A EHIES Cr+ MavaZ A i, R LRECRALSLFFREL™
Who PENLIR R BN SR, ML, SEAL. RELKBEY, RPN HBEA
T AP AL AL A I A

(5) F—RUEHL: I EHROE AN, BB IR LU & ARk R
N ER. BTN E—RBENR, RERREESARKE, BRERHRTE
AR T R — kA&, BRAG « KEM “fAERFES” BB AR LY, i
WU R B . AU FRLES, BE B, ARAER, EREEEAIHRL
W IRRIF T AR, 5. ARG AR . TiFH R ENEL T nE &
RSERE, e R B K PR L AR IR I, BAT AR RIFTRr A OBR A HEE, &
ERLhEE, REXNES. FE. BRASMERE BB RAMEEEaEs. #—
AR FALE M 20t 22804 AR T SAHFHI M R R AL SHL, ORI R ENL. Fhepat
Bl AP ELEOC T I EH SR A AR RR, fESEPRET R AR T e e E
Je. GEER, WWHEIMA RS LTS

BA—EER KR

EAM—RmBH SR A5 BLE, FERERAE. Rl
B — BRI BRI W T, R St EGe .

UL FREA——E T &P EHUE. BRI 4
P A —— R0 2 T LRI G s 2 % 5
TR —— KB W&, BRI KSR E P E BRI, . IR,

1.1.2 HEYNAEFERSS

FRETIUHENNERERE, ARETIFENRSENH. 756584, WEHM
NARETE, CREELSE. BUE. EHRASEGEHEASEL. vHEAL R BN I
AR AT VA A LU R LA T

(1) Bl FERPERAR R TRV A K & PR ECE BT, SRROAREATT .
KR ENAR Ae e B L T AR R, 10 ARG T 20150 L ERAN BB B ST A ) e

B B X R OBV, R EAE SN A SR FERIEETAM DRERAR T, f
KENE U E S, FATEIEESEN NS RAENGES, THITSEEmESR. A
T HME DL 5 BB A A 12 5 A S AP BT . B, E B ARG E M R T FR ALK
i, TR NS BRI A S TR s DE MR SRS, BRI
M5, RSCI B R SR8 R TR, k. MR, KL BRIESEA TN
7R, BRETHERTFENURER N, KB TR . R RE
LRV PR B LR CR A, BT LN BRI i 5 .

(2) HOHEAeH . WEARBATIN . 0. ARk (P8RRI R MR AR HdE k. %
AL FE SRR M BACEE, R H A SN HI AR #EE T, 7ETHSENLE T N
ey ab B YR 29 5 A SR A 34 DL )

B BOEIMACE IR, A TEIRR R, givk. HSE R A E R L)
b WIERARG. A ESET . SRR H O AT AR A2 B 7™ HUERG (1)
AR




4. SR YIRESMA

(3) AR ARG RR S ], R VL s AR X B B A
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