i R G O T g |

& 32 R

(3 h)
R 25x  BEH am

HHXBAE YR

swiup Http://press.swjtu.edu.cn



B LK R 5 HA

/e 32 B s A

(B
T &% EFX
BlEHm  AmE

2 W HER B & F

G 7 33 K % B A
RO



EBEMRSE (C1P) &R

WHURER A /| RFREMR. —2 R —H#E: 7
PSS A HRAL, 2006.1

Gt LH S RFIEAM)

ISBN 7-81104-013-1

I.#... 0.2.. I HEEN-E5%%%-
it IV.TP36

rhE A B 548 CIP HiEaZ s (2005) 55 140585 5

e e e e e o e = e e em e e v e An e e e e em e e e e am am e e e

it LK R TI B
Weiji Yuanli Ji Yingyong

MNWERBREB
(B0

I % 2FK
B, PME
FAEmE KM
H#H&EiEit A OB
PARE 3B K AL R R AT
(ﬁk%‘li_fl BAE—B 111 5  #PBgRES: 610031 ZATHAIE: 028-87600564)
http: //press.swjtu.edu.cn
E-mail: cbsxx@swjtu.edu.cn

mi‘ﬁﬁﬁﬂl%ﬁ FRZFAEL B ENR

AR 185 mmX 260 mm El]?{é 25.375
F#: 631 T EN%: 3 001— 6 000
2006 £ 1 B2 R 2006 &£ 1 A 2 REIR]

ISBN 7-81104-013-1/TP » 005
EM:32.00 7T

EBMBEHERARE HArAFHER
WAL BRRAR EEHEE: 028-87600562



Fr

45 FHi, HEBE—RAEHR T ERHOHE RS RE TS, s, AKHL
EREBEEKRE. EEMEREEREFNATENAMBEEASRIES - T HEXRHE
YIHELROIERE, T B IR E K45 100 FELEL HIP—H#HH “ FRY# 7 BFR#R
DB NFERIIMERFEE AR “R” HKF¥, AHUBIRFHAT. ARFwR—KER
W2 WK EZAEER,; SRELBEN Rt Fed: SR E—AHann, S5 RER
&%, F5 SOHO —IEHIFRWERT; JIRIFE FHUERFEMNF RIEREZSNT - AR “REH
Eb4B, FAARHT, HEMRKTHE”, XHESKHEEE.

M4, BATTLRARCEAEREEHHT . EEBRE M FFKH T-400000 ERHLE
REIEB4FED 2620 {Z I H /K, 1981 4E ja) t i) IBM PC/XT. 1983 £E i & #Y IBM PC/AT. 1985
FHEH 80386---80X86. PentiumIl. PentiumlIl. PentiumlIV-----i+EHHIFARBARERK
BT, XEEEHSMEMRIEE “TILAN” MBI &M, LG THEBLMESHKM.

5 EA 500 KU _ERIMYLAE R HIE R, FHEIMAR D 1000 ZFESH 6, AERE]
R, MHEERR. WENERZR, FW4ELARE—RTR. 2 5NAMEHENL
AR X —45 5, BEME TISE, S FEMER—FRITH 8 A8k 16 fzHl, Y, X
ERFEREERIHOERAR, EAAET%SEEMRTERNRARFR. TEREBREN
25 v EHLASUS AL T AR

URFEFHE LB, —MiEH 2 BRHATA, EA UL AR T ML ARKIRE.
RGN, REER, THEER. #ERFE. FuFR. BARE. PHRK. ILHRESE
R, BEORALKL Pentium A ERABARBILRLEHPIE, T1HSE B OB
RE, BRHYLANASHFESEHS .

EHFRNPE CERESERB XS EELBENHYBEENSRENRE, N TH45
ot B EHANR, IS SAMIBATENHR, RBEHEHUKFRIIRKHE
FFIRm .

x 4
2002 £E 12 A F#p



Tl

OB Al

HE7, WEVTENEARBHAROKE, BitENAERIN KBS, § 20 tH4 70 £
RAVE —ARBBIHEALE PSR, TEEARUBRARNERERE, JLHZEL. Intel 8088
3 CPU #) IBM PC HLE4 S, PCHLA T ILANKRME, T ZHATHILL 8086/8088 4 CPU
B PC/XT Ml J5, XARZE I T LA 80286 A CPU g PC/AT HLAILA 80386. 80486 4 CPU K mAY
PCHl. 214, Ll Pentium &1 4 CPUMIEHEREMBI BN BLEXEEIH. B8, 1EAX KM
RIVFEML, PC/XT MLESSR T B O dr, BIEN—RAEMF EBATHRNAPRE,
PC/XT MLROZEHT . LH AR EE LA K B Bl i MS-DOS #1E R4S, /5 4EMBRY PC MLtk
A ARG R T RBL, T E BB BN T AN, i, A UAER
1) ERURER B, RIEBHMAEEZS. ILREFEF R (TEISHARER
FGEREA S, B 7IXEERM, REAGE-SHREACHEH, ZERBENEETSEAT
HHE A, FRETXMAEE, HEEBIHITMKEEEEBLAEF X TN Z R
LIRS, AB5LL 8086/8088 CPU NHEA, ¥RHLILIAH KM AHIES REMN
BSHMEFR T, MERREETTEN AR, B34, RREFEMEAR, HxTH
ERS PC HLEY 80386. 80486 LA Pentium iS5 ¥E T RIBAN4H, LIFEBLR#E B MR &Y PC
VLRSI 3 .

APREENTE “HUTEVERRNE” BEM. B KEBIABREEZENE
R ENLEE R TERERSS, R SaTE A AME R T BV AR R K& SOR3#1T
& S RIS

HERESEBN, RESETAERNEAICREE, BRERZK, HEELFRAEFE
SR EHGERBEERT YN AR AL RE R, AFRNREMEN, ZFRIY
2: BEEAF LA NE . I BSMUT RS R # 4 G B LI BRI ARRA .
AER, RIERNA, VEEEREREN SRR RAEE RS S THME. EEIN
AR, TEMFEAEHETENRTE. AF —ELRERM TIEAREHN
AP ARG RMBHNEG. SERNNIEERXLE, BEBTRENEFEN
iR, WA EENES, ERKIEEEIR Intel 8086/8088 WAL HM RLM ARG, B
S35 F 8086 VL 4B SHHMTRF &I, BEEH /0 O WEEMFRER, FETLE
FRBRR LI 5SE, M HIRERZRITEE N, FIEH A A A MRMALT EHL AR
@,

EEITRTMIE T B8R R IR, SHEEFESIBET THEMAIE: HE2
LR R TH DR, S A BAHLAM B O sR BR 9 CPLD/FPGA SEIRIX—5, BAAXY vt A 2

AR
EE R, ZRBEEEmASZN, RESBISEWRY. W, F8oREE



EHERIRESHENRZAAGSHNA, B4, TTUERHER=. . ILE,
EEAEMMAT ACEERFRYETENKGRIAS:, NEREMEORITRIEE, T
BEAMEES. B AN BF, XERNEESTHELEHEMMIUL X IBM PC/XT REUE
MBS, TUEAMESE . =, \ZE, iXJLEST 8086 1 Pentium FIRBEARME T HR
T EARRAT: FETFASNE RIS R R RRIEEEE, WS LU SUEE ik U R Y
KA

FPBHEFREER, PWVERIER, SEAATERER. BIZE. AE. P,
B—. =, AEHBFRRE, FA. LEHPEBR VRS, FAEHKERRE, RNED
BIZBHE, £=. \EHAERS, WRESFREEHFNREBHNERRBIT. AR
ERXEREETERIERNFREEEFRT M. HEEEREHRANERKE RTH
BB R E N A B RN HARIS T WS THE. W ABRREERET U EKFRS
TR2EASDHEEFENRELRE. ERFRTHONEE. AN, SECEREHIR
Fi5I8% I TR B SMER .

HTFHREKTER, RAFRBAALZL, GHEERHIERERL.

W OA
2005 %E 11 AT F R



il

Hi

LH0, MEENERBFARARRE, 2iHENEZNARHBE. B 20 #4270 £
RAVE—RYBGTH BN LR, HEHERUEAMGEZERE, LHLEELL Intel 8088
4 CPU #) IBM PC LA G, PCHLAH T IILMNREME, £/ ZHATHILL 8086/8088 X CPU
H) PC/XT MLZJG, X ARGk H IR T LL 80286 & CPU fJ PC/AT HLFILL 80386. 80486 % CPU fY &k
PCHl. 14, LA Pentium i A CPU MR AREMEVHEN L ERBRET. B8, EAH R
RIT-E ML, PC/XT HIERMRT B EK M6, BEI—REHF EERITHRIMHAR,
PC/XT WLAGSE M 4 RUR 38 LA K & B I A MS-DOS #R1E R G, /5 S:AI R PC MLt
EA LHAE T A, HESARME T EVEREE T ER#EE. Bit, e UAER
F1ESI MR EHUR R NTEE, REEMOEZE. ILHESEF R IHENSHRERIER
HERAYS., HT7XEER, EEAEE—PHBEECHIE, ZEBRFEMER BRI
EHEA. FREETXHMAEE, HEREHLERESEBEFEPALATT X TREN Z B
2 &IPS, ABHLL 8086/8088 CPU ANHAA, ¥RMMISAT RIMAHEKIIELARLKN
MESRMEF R, NARMETEINA6ERS . BOMHg. BRESTMEA, X
RLERYS PC LK 80386+ 80486 LK Pentium A5 /E T el 848, LAFEBhEE AR MR =i PC
1N SK3 B AR 8

ABREEVE “MBLTENEBRENA” BOEM. BPRHEIANBEREEZFENSF
MR ENEERET TS, RS ST B AN XM SNSRI KR B R3ET
&R REFEE.

EREABN, RESEZTAENEAS TR, BIRERZK, HEa55RNE
MR H LR R A LN AR S TR ERRAR, AFERNREERM, EEHR M
F: BEEAFUARE N, I B ST R SER A BEXT A L EEROARIRA AR
FEEER. RENA; XEEERLREILSEFRINENMSERAEE 5 TERE. RN
AXunER: CEFFEAEHETENRATE. B ELRERPOTIEARER
BEABY BRANEHNEHNEE. SEFRNNIESBXE, BEBTEERBEN¥H
SMiR. AT AR, ESRIEE YR Intel 8086/8088 WALV HAARKMARIRE, B
4532 i 8086 FILHIB = HHTREF G, BEB&M /0 BOUH WREFMAEAR, HEILHE
MRS 5, H—SRERIORITEE S, i AR T ASE R MBI ENLR SR K
W&t

FEEYEEL, ZEILETN 2, REMSISENML. i, F—&0EEE
EAERCRESHENRALGAAGSWNA, Ba, MITUESFEE=. 0. hE,
EEXEWBA T ACFERFRYETENRMENES: AFRERZEORITAIEE, AU
EAEERE . . N BEF, XEREAEEG TELEKRERENIR; XF IBM PC/XT REUR

1



MBRIEE, ATLAEAMESE . =, \FE, XJLEX 8086 M Pentium KIXREEAE T HR
TR, BB T RSN R & IS K m R mIZ AR, AT LS N E g B R R

HE.
ABHBHFREER, AW CERES SHEARTEHRER. BIZE. BE. HP,
B = LEHEFREE, BN, LEHVRCES, FAEHHEREE, FUEHR

BIZERE, B2, \ERNERE, HRESZTFREEHFAHR2BHLEN. AKIGHEOHE
KEBFERIRANEREEEFEH T 2N, HrEKGEAF BRI B RIKT KA MIKER
RN 2B Ko RIS T S THE. st A PRAREEAE T HMREKFRATEY
B S0z AR MG SO, il —HRRE O, AN, SECEBEERFS
HCERAVBTE B NSMESE .
MTREKFER, BRFRRNA IS4, BEHFRHERHEHRERL.

" A
2002 4E 12 3 F R



F—F BT EHLERE oo 1
BT BB e 1
s T HAUBG K JE FTAZ cevemrrmmeni s 1
Iy A BB A BT GG L R A L Moo 7
= ﬁﬂ1+ﬁ_*mgl]/lﬁ] .................................................................................................... 15
W, F3 “BUIMBEE A" IRIE T IEFEAFII oo 17
%:f’ﬁ ng‘ﬁ‘ﬁmmﬁﬁw&ﬁﬁﬁ ................................................................................. 18
o BT I B ARG B -coreeerme e eoeernntnne 18
Ty BRAV T FEAUEC ] JA] BCA AE IR ooeveereoe et 21
BN AEBEBIR RIGRRD JT T eeeeerreerrre e 25
— f—f_,ﬁ:ﬁ% ................................................................................................................... 25
o B B B e s 27
BN AR EHLE B EIBUBEL - vrererem et e 28
o B AR IB L e 28
o AT ARIE L oo 30
BEY RS, MG DR AR AIIE BT -eevrevrevremmrermmernesssiess s 31
—_ }‘?}21 ........................................................................................................................... 31
et - 1 L LT T L LT T R LRI EL L LELEEC LI 32
L R oo 32
TG o K ARAI G T s eeeeeermeereeenee st 33
Fi| ARBEGIE L coeeeeeeee e 34
oo T CO7 BGIREL et e 35
o B R TR L B B 7 s e 36
A K%/ﬁ%-&iﬁﬁﬁ-ﬁ- .................................................................................................... 38
%7‘;'—?} ﬁﬁ‘]ﬁ,‘?‘%@ﬁﬁﬁ% ............................................................ 38
—_ fi.‘;\ri‘ ...................................................................... 38
= ;}:'5\% ...................................................................... 39
JFE EEH ................ 40
%_—_E 8086 ﬁﬂﬁ%ﬁ&ﬁ%%gm .................................................................................... 42
%__.‘-*ﬁ 8086 ﬁﬂl&i@%glﬂﬂ%ﬂ%m .................... 42
—_ 54\#,};}:}‘,%%%2—;\‘ ............................................................................................ 42
—. 8086 A EEH AR ZE A vereremmersrms et 42
=. 8086 ﬁkiﬁ%ﬁ%/ﬁ-%?ﬁ#} ........... U T 44
9. 8088 5 8086 7 KSR ZE M _E G LAR wvrvremersmens s 47



T 8086 THALEEBE G JHITHEE - --eevrreeererreren e 47

— g]);if;)yﬁg ................................................................................................................... 47
=. 8086 éﬁ_f_ﬁ;;-;;\&{—g-.,—kx ................................................................................... 49
=.. 8086 ggﬁéﬁg/iggﬂﬁ ............................................................................................... 50
9. 8088 5 8086 L 3] MipAe ZLLBLE LAY IE Bl -ooverrerrresnereniiinitiine 52
%E:’ﬁ 8086 %%mﬁ%%&gﬂéﬂ ........................................................................................ 53
e B BE B A B FE oo 53
o B RE BB I AR coverere et 55
= jﬁ_;& ........................................................................................................................... 56
#PUF 8086 Q{Jw%ﬁ'gg%%% ........................................................................................ 57
=. B-]—#Rg—j—ﬁ{g%—;iig .................................................................... STZTTPRTITI PRI PRI 57
=. 8086 CPU ’é‘ﬁ};],@é/,#])& ....................................................................................... 58
. }L/l\gs/iiﬂfﬁ“ ............................................................................................................ 59
%_’E‘Jﬁ‘ IBM PC/XT ﬁm%g;ﬁgﬂ‘ﬁ ............................................................................... 61
3 ﬂ_l_;, E%‘ﬂ ................................................................................................................... 63
%‘_:_ﬁ 8086/8088 Eﬁ-ﬁ-i&ﬁiﬁ*ﬂ}ﬁ%%ﬁ .......................................................................... 65
F—F FEABIIE AR T oreeererere 65
e HUBBAIAE K, cvreeenerertese e 65
— . 8086/8088 HF 545t FE K ceererreeeerr e 66
%::ﬁ 8086/8088 B‘J%‘ﬂtﬁiﬁ .......................................................................................... 66
— ZHEFHFX ( Immediate Addressing) .............................................................. 67
= FEEFFX ( Register Addressing ) eeeeeeennere 67
=, B »"i-‘?]"ﬁ]: ( Inherent Addressing) ............................................................................. 68
W, ﬁ.%g.@h}_ reeeeecsesesiesesesenstitnsatestetatetectotthetarteatsrenetatatatrerenetatereatesiiesastrittttsutatecananes 68
Fioy FBFEFEHE coeverree e 73
<. VO j%’,g.é’.h}_ ............................................................................................................. 74
%E:ﬁ‘ 8086/8088 ?EA?\%\% ................................................................................ eesrnninieaes 76
— HIEHEE (Data Transfer) FEFE A e 77
=. ﬁﬁ'\fﬁ.ﬁ: (Arithmetic) _ﬁ;}»g/‘,\&ﬁ_m .................................................................... 82
= ﬂﬁ-ﬁﬁ-ﬁ‘"@ﬁ- (Logic & Shiﬁ) FEIRFG A covvrerenvresenesentesst it 93
W, 158 $ ¥ ( String Manipulation) FE A et 99
N I H A5 (Control Jump) B FE A ettt s s 105
o ARTE TR AT FE A eeveere e e 116
HIOY EP%?E/_\,\& DOS THEEUEF --eoveeveerererssserssssmsissii st 118
— q:vgfr .......................................................................................................................... 118
=. DOS%%%#J%’E%H*’%#‘I/O%’E{E‘%W ......................................................... 121
=.. BIOS ‘PEfr‘iﬁl}ﬂ ......................................................................................................... 126

2



w9, B DOS GG PRI corererrerereee e s 128

B EER s 129
FME CURIESIREFFIGUT e 134
BT BRI e 134
— ;’%‘,%é’)/l:%'té"é‘ﬁﬁi}%iﬁ'] .................................................................................... 135
I LR T BT AR e 136
BT ILRBEERRIFIR T e 138
ST FEIFHLE XAHFE A vt 140
— BRI EE I S AGFG L v overe e ressesesesstttiee e 140
oo AR T SUAHFE S PROC/ENDDP -eteeeeeererrertemmmtmtititiiniire ittt i 143
= BB BAEAHIES PUBLIC 2 EXTRIN rovverereresasssnnonitnasiuisnnieisnniioniisisiinaiianne 144
HUH  MASM FRIFR IR TR BT o ooreeeeeernrereren e 145
BIHTE ARFE D JL TG D - rerrmrrrrrermre e 152
. BAREE U BAGAE R BEAYFE A eoevrererrmerens st 152
= ﬁ%ix%;‘;gé’\EQUiﬂ_—_— ...................................................................................... 154
2oy LABEL 438 A  cvee ettt e e 155
W, #EHE L AHIEA STRUC / ENIDS ---erreeeeeasasensaerssiontiartisnisisasanitesiniisetticttissnie 156
A B FE X AHFEA RECQORIDD soooeeeeereesrreesesssssntitetisiiiiiniiiitiitisaiittii o 160
Fr e B B A et s s s 163
oy D - TE g s T R SRR 166
— B AR B AR I AR 166
T MR EEMIAZ R TR AT -eeeeererr e e 168
= h\if{}?,”ﬂ;ﬁ- ........................................................................................................... 171
UG . ABIRAT P TR T eeeeermrm e e 175
FANECE ] (%’fi}?‘) FE A oo 177
7. 2,%/;,\2'#\{54 eeeeteneneeasenasteatecssaterteasntestesiarasentseteerecaretetttentetesstettntistettaceresaeurarsterraenrsnnats 183
2;@5,@%‘5@ .................................................................................................................. 190
i i < |- 2 192
B—H ﬁﬁ%%ﬁ% ............................................................................................................. 192
-3 F 32 o R 192
-3 0 3B e D e e R L I 193
%:ﬁ %mﬁﬂxﬁﬁ%ggw .......................................................................................... 194
—. BAMNWGBEG#E ) TN, 1) TR I e 194
=, HhAMMNEBRG#ESE (DRAM) ............................................................................ 197
=. 8086 = B - - 201
%Etﬁ ﬂéﬁ'ﬁi}:{@ﬁﬁﬁﬁg ROM ............................................................ 203
f-Alies] ﬁﬁg%gﬂ{ﬁf@ ....................................................................................................... 207
—_ B 2 R 208



= _}—‘ﬁ.ﬁgég,&j CPU GG AE ooooeerermmmmii i e vt 214

FBLY LB BRERERIRTEE I e 223
S B B B e e 224
FEANE B ZRZE oo 226
BT BB IR e 226
e T B P B R e 226
= ‘Pﬁﬁ‘ﬁhiﬁliﬁi ........................................................................................................... 226
. PR R B I IR e 228
BHT 8086/8088 HMTZRIE «++--o-vvvrereerrrmresisteriniiiiitt et 228
. BOBE/BO8E T B I coeeerereererertttrint e 228
.. 8086/8088 # P BT AL FF AT AF -vveeerernrerenn 231
Z.. 8086/8088 P B (5] F Fr <vveerrreresnrrerirtirittiete e 233
UG, P AL S A B T oo rre et 234
B BT P RR P B e 235
BT 8259A T LRFE P HTESHIBE - ooerrmererrrr e 237
. 8259A GG P R H Tl Bl e 237
. 8259A Q@;}gg{;gg’:#}&*gﬁgtgﬁgg ......................................................................... 238
Z.. 8259A BT HIFE B I AT K cerrerreeerrene 240
3] E_{i E\%—ﬂ .................................................................................................................. 247
%‘t% gzkﬁi)\Sﬁtﬂ?%D ................................................................................................... 249
T ﬁflﬁﬁ’ﬁmﬁmmﬁi ............................................................................................ 249
o BB AR T SRR R IR oo 249
= %A?ﬁﬁ?gé\ﬁ\#ﬁf)\*ﬁﬂi%ﬂl ................................................................................ 250
I BT B T R BE B e 251
%::ﬁ 8086/8088 CPU _ljj‘yl\-‘&l‘ﬁ‘lﬁﬁ?)‘t‘&ﬁﬁ ............................................................. 251
L ARSI T K oot 252
oy B T e 255
Z. BB BELIL (DMA) 5 R et 256
=% 82055 H4TF 10O BT covemvememersn e 257
e B2C55 B P BREE Y -veeerrererrmem e e 257
—. 82C55 éljyf_g-'g;f#,}i ................................................................................................... 258
Z . BDCSS B FE ] B ceeereeeeseser e R 259
UG . 82CSS B AT K, woveeeererseseren et 261
&, 82C55 é@/ﬁjﬂ#\gd ................................................................................................... 267
BUUY  ATGRFRE T EUBE/TE I B8 8253/8254 «+ovevrererrrrssnmmmssarstsisssistst st 269
. 8253/8254 5] BB FL Al eeeeeees e 269
=, 8253/8254 &3 ,):]_glzgé-*@ ............................................................................................ 271
=. 8253/8254 #4354 TR B A AL A creereeenene 272

4



UG . 8253/8254 & A T K, -oerevrereresremrr sttt 273

By 8253/8254 [ JFRAP] crerveeueseeieeton et 279
ggﬁ—*ﬁ E:iagﬁﬂﬁ{g&;iﬁfﬁﬁigmfgﬁ 1GCS550 s reerermrnersmnmnnnnannrentiicennueeisiiinianis 280
— $4f@4§£$ﬁ4: ................................................................................................... 280
iy ;f_ﬁ- $,ﬁ-1@4§&pﬂj{£ ........................................................................................... 282
. TR $ﬁ-,ﬁ4§-3§_g,§:# 1OCSS5Q -+vevvrrersrnnsnsanaraaraninmiiieiiieieiieiiiiiiiiiniininenaae 286
HANT AL T EER Y CPLD/FPGA SEHJ - woveereermersssmsnsnsesrecstsnsnssissinssnnsssenns 300
e M BEAR A TR AR AT oo s 301
=. —i&;ﬂ,ég_é{)ﬁ};ﬂ- ........................................................................................................... 302
=. 8253/8254f$ﬂ‘7fﬁ2ﬂﬁﬁ3é§§ﬂ, .................................................................. 303
7. 8255 F X 1 B AR AT G SEHeeeeerererersenermssmmennninnn e P 304
5. #4711 UART B AZ AT 55 BL I, woeenremeensneeenenen ettt 307
JIBE R FE B ceeereen et e 310
BNE T TREE B EL BRI LM o ovveveresseresssemsssemss s 312
T R T S o i1 1 312
e B0286 AEALTE BE coveneernrnsrresest et 312
. 80386 AL ALFT BE ceeerersrere et 314
T BOA86 AEALTL BE coovenrrarseest sttt e 316
VG . Pntitmm AR AL B 5 -oereesersrsssresmsmas sttt s 318
% . PentiumIl . PentiumlII#= PentiumIVALAL IR 35 «ooooerrmmemsmsmimmsmmsssssisisinsnssnsssenenes 320
5. %ﬁ*ﬁﬁiﬁtgﬁ Itanium (&%) ..................................................................... 322
A T HLIIEE AR G - ereersssssssesesssmssse s 323
— . 80386. 80486 ﬁi*}bﬂé)ﬁii‘%% ............................................................................... 323
=. 1%4&4’3&#&9‘]2&$?§#@ ............................................................................................... 324
=3 PCI B eeen e s 327
B o B oL . A T 328
— . PCl FZ B 5 S wevveneenene et 328
=. PCI ‘\ég&{?»é\ ........................................................................................................... 330
i ﬁﬁ%iﬁﬁﬁi&PCIq’&ﬁ“@ﬂ}ﬁ‘m ........................................................................ 331

SR 5 AL B coveeeeeeeesenses et 334
AT TERIE T ERIRTD rereroreressorssssom s 335
- w#g{%&gjﬁ;@%ﬁﬁ .................................................................................... 335
— gﬁrpgﬁgﬁ%ﬁiﬁ._ﬁ.ﬁg_&%[&];ﬁ ................................................................................ 335
= %ﬁﬂfé?ﬁl]ﬁﬁ:ﬁi?#%ﬁéﬁﬁ*]ﬂ}ﬁ ..................................................................... 335
%:%‘ Eﬁmé}ﬁ%ﬁﬁ)\f?ﬁ}? ........................................................................................ 341
BN = 347
AR }iggpléﬁf%ﬂ/l\ﬁgr?mﬁﬁ ............................................................................ 348
BHAY fiﬁ?’qﬁ'#ﬁf DOS ﬁiéﬂ’]fif? .............................................................................. 350



T farimEE / AR i (2 P P 352

B - - )2 QP PO N 352

uulRNE -5 - 25 - A O 353
FBLHT FORTRAN P GRIE S FRRIT - veovvereermrrrerr ettt 356
s BBBAETE oot 356

oy TR TSk et sttt e e st 356

E. BARE R B ARG B O B e 358

1= IR ) - T T PP O PP O SR 358
BINTT  Pascal FIJ GRiE S HIIERE oo 360
— . HE6 Pascal FE S Faiff Bl ZG T -+ ooeeveeremmrrmiiiiinti ittt s 360

= Ji&z-,i. .................................................................................................................. 363
BT JLHE CH B TTRERTR e 364
AT BAIIEBETEFRIE vt 365
BT A ASCI FBEY TR IREE TG - oveevererermerremrsrrnn e 370
BB 8086/8088 35S BRI — YA e +vverreerrrrerrrmteiri 371
BT C FRBI BB HEE TR - rvoveereersersemsemsesserassses sttt 378
MtFED DOS THREYGRY --vvveermeenrre e 379
BIZRE BIOS HRETI R --eveereveeeermmesmmmiee e 384
B F B FEE DEBUG BUTEZERI S --voeeererrrrresrrerseniitin ettt 388
%%—iﬁ .................................................................................................................................. 392



F—E METENE
B T

—. WHENLE KR A

TR A AT I EAEROI T AL, TS AT PR mE . AT R
— e B BT SO (5 BT BB FRE. BT HENT AR KE:
- EALRERLT AL o

BEEARBEARMAK R, tTHEVIhEE ke E, TR A TH4R0Z 8 A 1.
Bshisglge hFEiZh, E—E2RE LC2RBE AP T/E, Friam i AT EHBEHRA
HE A

Y15 BEAR R —B i8N, £ 20 HLREFERBEBPOR#EZ —. NE—F
EYL, BBES 50 BEMNE, BERBZHR, EALRE L LERAWE— ¥R
L5 Z MR FH L.

1943—1946 %, XER AV FZEREKEHAGIN “BFHRFHEL M EHL” ENIAC

(Electronic Numerical Integrator And Computer) Bt 7 EE—EHB-FitHEN. XH
MEERTFEEMmEE A T EIREME 8400 15, BT RAMIBE . 1B ENIAC
BHLALA T 18800 B TH, 1500 A4k 2%, FiA 30 M, MHb 150 FI5K, #H 150
TR, S0 RETE 5000 KNG, ©HIHEEEEA N —& RALE BB A T EHL.

ENIAC HHEMBERA X B A: —R/FESAERKD, REEE 20 MFKA 10 LA+ H15:
CRERASRERNTERGHER, ARSRMEHEKEAN THEESL, #ARNEKX
KBt SEBR SR ] .

5 ENIAC WU IR, 13 - #5428 (Von Neumann) S5E/R/NAAVERH T EDVAC
WENL, EXETENPHL T UHENN 5 NEATME. WA, BiaE. EHE. FHER
FfsEIse. BAh, FEEMBUE—REIREFMERT, HRAT il XEEA RN EAS
SRIFTLAHHENUATRA, BB AE - K2 ST ENL.

2R BB ERIE S FHENTR A E S AN E RS TENRRES, mE—AR
BFEHEN, EARSERETEN, FSRERBRITEN, FINARXMBERBRITHE
L. : ‘

H—f. BETEHENRA (1946—1957 4F). X—H N EERAERABTFEEN
AR, XHETENN N SRR, FRIMIES AR B KRR
TSI REEEER. AFEAR/D. BAEER. BENMEHR, FIERANREESEZH

1



BB RTRFVSRES . £ ENESHYNACEBRER, 8% A TFEHPRS
PIRFETE, MR TEATENE AR K REE T 0.

F R BAEITENNA (1958—1964 F), XM B FIHENEERARKE
VERHEARBEME, HEVL RSB RS 1ED I iE2%, M AR CE R 7 R AR
&, EIIMEMB L T N TE—RUEN, ErEERERMYN, ATFER
WK, AR, AR, THEERE. X0, FENNERESRTISESS, BF
WERICRESIENREFRINES. WEIHNEEECAMURREEFSRERA L, M@
BEST KBS %. TERH. BB R EREREE,

B EREBBRITENA (1964—1972 4E), X — 0 B ATTH ST LR AT 42 1 el BR 1
HIERRM, EEERBBREARMHIMERE, AMTATAETDARR /DR &R LEMLE
BT IO A RB R, KX Fh /NN o JUBEE Al R B 25 ARV 4 T B T 2 14
HREFETEVNNEBEATENE=ZAH. F=ZRABIWESEEERKRE, AF
FMSMFEAE T RKMRE, THFEMR. HBUN AR, XA, BT EERERRIES,
BERENXEXESHFGEETENREPER, WENAONAEEBREZT.

IBM 360 R 402 B 7 RSB AR KB TEN, BEEWEKHE=AEN, EH
P E BB ER SN E T K.

SR, KBS R BRI EHLE (1972 4. 20 142 70 ERY), L BT LERE M
t, REEC T HLGFAERS, HAMRAAER. REEEE. XUEXSHENE Kk L
SLEBPE, B, 1971 FFH 1K, ) 1984 FFiXBF ) 256 K £z, HEHLH N
FHEF M 30%. BEE KHUBEAER RBRORERE, THEIEAKRKENS, #BHERN. X
RIHL. PNRIFLIGH RIS 2 R FE

BRI THHES AT EN. XTI ENMMERMERE SER, HERE
HE, RABAIEERBK, ERASH EEGRAENTL, ERUTARMGHEMNE,
FEME RS RB SRR, EENgH ERAEITHEERITES.

PR BN R BV B SRR . MR A B YL L 8T CPU (Central
Processing Unit), XHrabsEss, A LB -=FMAEN=H. M 20 L 70 FAHE
T8 MR LR, MU EL, TRl T LARBEEE &,

1971 4E, %M Intel AFEIR T HF EE—AHALEIEH Intel 4004, A bfﬂa&‘
Rttt R B — G MR MCS—4. ML, MENTENRESE, ZRAMNPMEEN,
PRk R T, BESEHSHETE. 2FNRBNTHIER.

T S BRI A EE N, ERSMETEYRERBNEES . Ak, R
RN BEHLBENFIBREIE.

1. BEREAEFXEIE

HATET LU [ A1 BESTH R A B B AT 43 2K %§M$WW#M%ﬁ PR ER AR AT LS A
REAR. BARME AR, SEIE T ERS, MAbEBE Y0 MoS RAIURA., BT
BT EAL O P BE7E IR KRR F R e BT R A (A B s K R e (. ISR A B AR DL F
K AhRAER 2, Wk 1-1 .



F 11 RMAEBARETENHENBRERFEINESR

B BoR =R U EHR
1971—1973 4E | 1974—1978 4F | 1978—1981 4F | 1981—1992 4F | 1992 EFE 4
HETE PMOS NMOS HMOS/NMOS NMOS/CMOS NMOS/CMOS
HREEA LSI LSI LSI/VLSI SLSI SLSI/ULSI
P 0.12~0.27 | 0.5~0.97 2~6.8 J7 10 LA E 80 LA E
RIEE/ A ke i BB/ R R/ mRikE/ A
FK (D 4/8 8 16 32 64
ﬁgﬁg 10~20 us I~1.3 us <lus <125ns <10ns
SR (%) | 16/24 40 40~68 64~100
Intel 4004 Intel 8080 Inte18086/8088 | Intel 80386 | Alpha 21064/
Intel 8008 Intel 8085 28000 Intel 80486 | 21164
SR TMS 1000 M6800 M68000 280000 R4000/8000
P32k PPS-4 M6809 LSI-11/23 HP9000 PA-RISC7100
80 Intel 80186/ | M68020 Pent ium—100
80286 Power PCGOI
MCS-4 CS &35 IBM-PC/XT IBM-PC/486 DEC 300/500
| MCS8 H89 IBM-PC/AT IBM-PC/586 Axp
%};ﬁl TRS-80 HP98360CT LTE Elite IBM RS6000
APPLE-II Intel 86/330 | 400E Win DX4/ | 500
A 75 HP9000/765
L KRS | L EEesR | L osMESs | mgem |1 BBIAN
2. WHE 2. {UEBNE |2 HEE 2. BRI | 2. KEHFEMN
3. ffEsl | 3. Tikisl | 3. BEAE L3 R AR 45 23
R FE S 4. H¥ 4. BEHE 3. BIEHHE 3. HREHER
Ry 15 ELE (5 AHREE |4 zgpmm (%
6. FEM A% 4. K. PERIHL
5. REM It
6. TfEuk

#¥: LSI (Large Scale Integration) FRAHANMREE: VLSI (Very Large Scale Integration) FESRE KM
FtHLB%; SLSI (Super Large Scale Integration) R KRS AL HEE: ULSI (Ultralarge Scale Integration)

FRAE AL
AT SR BIBLE — B4R, HEERARRETEREN, CEHRBERELERA
. ZFERERILRBHRET S DA
(1) B ML (1971—1973 )
XA S T A T 8% R TR AR B B, JLP S 4 LER 8 RLRRSHL. 4RFT 5T H Intel
JAEIH Intel 4004, Rockwell 2] M) PPS-4. TI 2] TMS1000 RFUNLE. XKML E IR
TS AR ST PMOS T &0 10pm SZIEAK, SRR 1200~2000 REBEE / K, BFES
HIBATEIL Y 10~20 ps, SIBI%Y 16/24. 4 frsk 8 AUERYMALIE B BRARIEHAL 3, EH
WAGHE, XEMEHRKE. BN REH. RN, HESNUSRNRETE.



