| EAESHE +E BREMLIHH

T BEREMERTELMAS

LA AR

(8= Hb‘z)
“ncﬁ“ | L B NBEE RE

e,
G

BN Jei K F R

\ @%7 PEKING UNIVERSITY PRESS




HEBEBN T E"ERENUEH
WEREMABTFELLE

P& B TSI

(FhR)

k¥ Fe NRF HF

@ Je & K F iRt

PEKING UNIVERSITY PRESS



AHRAE 2000 F 1 LA RERBH BB E FEER) - FHEREEBRN. *BFENR
T FEORBY R R Sk R 0 3R R Y TR BRI, B R B B SOC 1 LB I B H B ML A
Bt AR R TR M RARARANNETFHRFEHERDR. BEA L THE FHRARR
M -ERBENRE. FEMRBARIINTHARSEE BEIREXAHREMEFERE— A&

R EEE TR RBHENTRANERZE R REBRIR R T HE F¥ERBERIRENE S E BT

nEE N

FHREFH--ERFUL R ARBHEL T,

EBALUENMRTL W URRFRESHER AN ESHEREMAES YN AMEMFRER
HMBBFEEL MR OTUEAINERE TR TRERRARTANBMBRFZAR FEEBEAR

EH T AMETERNEERH,

EHERS B (CIP) $ 7

T F 2008 BB RO, 3% B, MBS . —JL 5 LUK R AL, 2005. 6

(B S B R T 2k A4
ISBN 7-301-08145-6

Ok @QF--Ox- M. BETHEA ML —FEFER—HM V. TN

hE R A K 50 CIP 2 7 (2004) 3 112554 &

# &
ERETLE.
wAL  H
tr HE S,
MR & T

b -

W FEMIE R R

X W XBEE RE
TA R

ISBN 7-301-08145-6/TP + 0031
bR K2 A

« AL BUTIT 32 IX B F B 205 5 100871
: http://cbs. pku. edu. en 8 F{E#H . 2pup@ pup. pku. edu. cn
. BERGER 62752015 R ATEE 62750672 4 ER 62752038

MBHRITFMSF 82715400

TR EERFEHRAT

787mmx 1092mm 16 A& 23.5 EIgk 541 T
2005 4 6 A% LR 20054 6 A% 1 kIR
33.00 7C

REWT ABUEAFTRAEHEIDRBERZBIRLBHE,
REAL BT A , MRRR 5 52



FF

)l

EEH S EERRIL R KENFTEHN  CHRERNSEHFRENEE. N8
BB BEFS BRE —BHAMEN. TURRBAAA L XEEERRAE, RA
ERERIR, ABERARKIIRER,

BEFRERRM=LERNEEE, BARAELYRPNEYE L OIERZFEAE
(GNP) g3 fin 100~300 o, R A 10 JoHF Tk 1 o R g =i X He. i H#E
MXBEERN  AFERLEREMNEZINERIBRR  AEFH K T EIHE X — KR,
P T =EAEKERRE GNP KRR 3, B F ol KkER RS T Tk
KERMW 2, BUHATUZERSKBIE EREEBHETHER BERFATHRNEFEEX L
MEFXE, W THRENIE-THSEXKEFER MK,

KBRHEFELABEFREERNXBETERABREENAA BT KETH
FHEEREAEB R FEEBYBFHEXARART2EEN, Bk &0
EERHBRRENCHETFERISERB THEMN, AEME T E VAR EHRRLETH
BFREXEMMN, XA TRRAEEZNHBTFEREAAS  RERBMBE T
W MBI B AR KRS,

HAREHXENP, EERTELRPERAR. RIMNANLCEEQSTHMET
BEBEARMEENE AFEFAREYE RETHENRITSE SEd B WK n
KEERUERES G . WEMEABRENEXNBIB REHE R, %%, 3 B 4T “Top to
Down” i H B ¥ ENEHANAEZ—.

RMEE ERNIZMHEAT (M FERLIXA BN FER -SSR EBET. RS
F(MBF#ME) R AR RIS KiEERE , FEEHANTZE.

Zpe

1999 # 4 T % H



EZHWE

W FERNERIRERERRE N RBER Y RERZEMN . A 1999 FRAT5E B
BYZ2HEE-BMONEEECELESET. EXAFE BETHEERWABATR
CHHEMERRE, RERBE R (SOC: System On Chip) AR EWE, L FHEARREH#
AR METFERUTFBRRBEENRBEEHAR.

B GERAFBRREMB TRERRE™LRAEBREN S F. 1085 FHEAMRE
AR B 3 B B9 S0 T 3OR BUR AT R &, BLEEREE P B B 12 3~ KA 5 B e B A 7=
KE-MEKTFEREBHAERLOHR, RENMETEUEATRERENA.

AT BB REEMCRETERR) - BHERE, ARG T EMMEFREEARAR
ERBAESMBEERETREERRFWRERRHIR, 7 KEHBEX BT
REBHFHARE - EHRER TR, BRIVARARES TCHAFERLINE K.

FEGE % Rt AT G 5 T 5 5 — AR &2 M5 B - (1) iBSMTH A BB
BB REXF BB MR TEEA BN 2EKN T #; (2 LT AESR
ZIE AR BARB  T R R AR B MR 2 R TR R P i — Lo B
ROBBFTERBHER T . BREZIBRINVFEZRTENREBER I LM R B 5 FRHK
HFREEARNBRHHER. B TRMNKKFMRERR. §EEXFRERR,EE TrE
WRXR . AFEURHELTET.

TESETRRF HEMN T+ ERNE TR ZETENR T A T 4R B R iR —
LR R A TR 45 FOR ) SOC Moy WS — BRI SB H M R, U AR AL L H;
EHYE TR BETEA -5, S0ER N RERB AT B TR 7T #A
ARE—-EPHNE RN AR TORET TR ITEHNTE.

BIRACMETFERR) BRI N E, F--ERRTHRFERNERE S
CEWRTHSEYBENSGOEER FoENBEREBEEM, FNENF T RR A%
WETZ . FHEMARREBR . FATEART EREBITENBBRHTER BLE
AT SOC XM ENEREN BT FRE, BATFRTHIERREER, &
TEAMATHABRRZBEENNOABTRE. B+ EAEBETHERERN — &R
BE, RYBLEMRNER BLTHLAE FAEHILEMIAE . E+EHMME
IEEHE BABHARIAELEFRE, FUEHXBRBBEXTTEFRE S~
—~EHHFREFHATTERAR, AL AEHBRNBBHTTBYR - S EhHEE
BEHT T BB BE R ROHBEN 2RHT T HE,

EHLE LM ABHEREE THZRRENBERL . RIICAREEHNFTEARKS

1



b T F Rk

BE BN, RIS T SRS E 2K RDEOEE A ATFH . EEE 0 E
T B B IR

WA HFAAMR REEHE B — R KRR HR B EHHR R LH
B HFPREL . TRUBLEFRTHRI> TR IFSEEHRT TERARHTHE BET—
SRR BT AT 25 HEIR , FE L 1 b AT 3 7 20 B BRI

e £ IRy
2004 MK FhERF



W B

AL 50 ERBEFEE UK MAEFHERARRAFRE, HRCEARKAESE
B BEMAGERNA B FELRTENMERNRKIREMERM. TUERSKBE,
BEBETHREFSRNERME.

EMETRAEBFTERENERBRAERRESH . XH BT AEME TR
ARZAN HpAXE Wt AN B F%¥ A EH BRETFRNARBEXTEM
WETHRHEEFHIR, EREXHBELT, LRKEFRT (A FERRIX IR
ZRBWFIEHNWRE¥EN BB TERNEARNBRAE - TLBERL.SEK T HAIA
W, M FHEFAFUELIABYAAREFEEN. ZRBEHNF - EHERERAK
AAMBEFELHFEETBHARMBE T BBEFHHFRAREA 2, BLHREX
MHFA - TEANSER TR BRI MBTHXNE., ELRRE, BRFERRD
ZIARRETHMBRE,

HAEAAXME FERE T EOBH R BERD KBNS, L, B
HAANRRE TCHREFERRBEHM . BPhRXBL HoEL X5 EE RS
%.

FEHE XAF B, RIOTHETHARM B —BiEAATHAREEE, &3 %X
FEEBEN B TEEE - PEEN 2ENTEE _RIEATHAERZEARER
kB B ARELH O T R R AR O R R R TR R — SR WA B
BREBHERF . AEXABERT BALLRERXAS UEXHAERFRAERS
EHEK FHNEE— S LHERCDPLPEMEAE. HA THENXR, AFELUERZ
BRET.

EHRINIE . F-ERRMETHERNERI L, 8 _EiR R EYBEARGY
HEM BN AERRBEM . FUENSA TERUBHELZ . FEENFERBH
Bt BAEER T ER AR T ENEBBOTER  FLEREN B TILHNEERBE F&
. ENAENTRT HARERBEENNBILEREHEAR  BREEENERSHBEFERE
Bp - EaER., Kb — 0.t A NEHENELRE. FZ . ZHHNEEE L
BE.BHE AERRNELRE, BREHRXNELN BT TEE,

ERXRTEEBTEZFERABNEEETHER AL HRETHESREENERL, BA
SAEREEBMEE A, RATEE KL RS E R 5 E 2 0 05 V)BT 4 A TPy, 78 104k
E LR AT 3 kb3

HUHHER EAAER AEXHR XBEHER ZRFHR H— BEIBE KRR

1



FTEX 2 2

BELRM REXNHE H¥ANHAR KX ANEE FLTEL EEEEL 28R
Mt AHELSERATHEAFRIFSHEERTTERERNITE. RET - LRRE
B ERNIRSEER AL, I RR LB,

T LN Y
1999 £ & FRFEXF



ot} 0F

BB B v e vreoremrenntntiniantiietis it tes e st e s sssas s aessne s aesses
SRR BRSBTS ceeveesererennimnttttoniiisuutint it tas s sesaae s sassresat e
SRR B B AFFE coovereremnnntinn ittt et e s s et st s e e e e e
&##%W%ﬂﬁﬁ 90 80000000t aasacacas st nseerescerte sttt et ess st e oesaar e
- (10)
¢ (1))
- (1D
- (A2
- (13)

1.1
1.2
1.3

1.4

2.1

2.2

2.3

L N TR T R R R R R N Y T Y YR TY

1.3.1
1.3.2
1.3.3
1.3.4
1.3.5

BH TR i veveeerovevnnmeronsansonnsiassassessansannsessaraensneseesensassesannns
B LSEWEBRIBBEWIBERY -oovoorrrrrerrerrmrrenmtumeeneter e snsennen
N ¢ 1))

L R T R R R T T Y R R T Y Y T Ry P P T P R Y YR YT R YY

0 R R B B 2
BB A%
B B Th a4 2
L B ) 5 RN

S EE TR

2.1.1 SRM-LSHABEE ooveererceeorontennianns

2.1.2

2.1.3 XS BEGEAAE R coroororroreronenninitiitiiiiict e

baa - 2 SRR R R R LRI T R LR TR P TR TR
- (23)

2.1. 4

¥RENBR

FRETHBRRT

2.2.1
2.2.2
2.2.3
2.2.4

2.3.1
2.3.2

EREPHRY
FTFHLFHATH
LR AT X

ﬁmﬂm% 8 20 e 80 e 4t S0 00040000 NN a0 0sNe00 000000000000 000000000000 000000 PReRts
PILAE rereetes ittt e e e e st e e e aes seb e sarebe e e sen ees

¥ pn &5

PR S A IE FIARHE  voveeeers oot toctittnectciiectietenesnnnnetaienssniasinrircsrrenses

+ (1)

D

- (D

(D
(4

(D

9
9

(15

- (15
- (16)

an
19

-+ (23)

27

- (29)

32)
(33)

+ (34)

(36)



e S A2 A

2.3.3 pnERIIRTIREME  corerrerrerreeteieitiotiitiiiiiiiieieseceastessiesaesannee (38)
2.3.5 pRZEMJHLAT revcvererersresrisinennesiictniitinniisitiiisisssionesennseseneenses (42)
2.4 FUARELERAF  cooeeeerreri e e (43)
24,1 FUR SIEGHIIEAGER ~orverrrorrrernescnioiaainsiiinnaieionsieanaees (43)
2.4.2 SLESEIHB PG  corcererreereerteetiiettieaiini s neaenssesnnens (45)
2.4.3 REGHBTIBARI croerrerrrrrrrrccrreiiosiiiiiiiiiii s (47)
2.4.4 RIEGHETBEHELE coorrerrrre st i seeens (40)
2.4.5 RBEENRMABMEETEE ororrreecrmrnninneas (5])
2.4.6 BIEEHIRBEEME  ccrreeereerri i s e (53)
2.5 MOS BN AR coreereorrreremnrmiiiniiiiiiiiii i s sresessensenens (54)
2.5.1 MOS S8 N SRR BB ALEH correeerrorrarrmiseiininiiiieiiiaanas (55)
2.5.3 MOS BB REBH BTG coecrrerrcrecrrmmmorimsiunisi. (509)
2.5.4 MOS N SKBHIFIAE  creverrermmreinniiiciiiniiiicniicns (62)
2.5.5 M()S%;&@ﬁﬁ:ﬁ‘&@@@ L R T RN (1))

3.2.1 ERBBPETURREG coocrrerrerrrniiiiiiiiiiii s (68)
3.2.2 FURBMFEREPE  reoorrerreertnsiinnmmaiiiiiioensnssniicnas (71)
3.3.1 SERA B MOSFET  eeeeteccecersemrerrtiarnsasaissirosssnesaisansensinses (75)
3.3.2 MOSHUFEREPEE rooreorrrerertorronnniiiiiiiiiin e (76)
3.3.3 CMOSERBIEE rrorreereerrertioiniiiitii s (8])
3.4 BiCMOS%ﬁEE&%%EE L R PR €7D

4.2 MOSHEBBEE T LR coooverrrrrrintiini st eee e (9])
4.3.1 R TTHBA  ceeeerersreroreaiiii s e ses saesesseeane (95)
4.3.2 JLREILBIF I B ceecereresrrer ittt tieai s s ssa e s ennsee s (96)



4.3.3 MEAKFARBEAR

4.3.4  ZIBHETR cervererrritrniiii ittt st sssss ssr s st s s seg e
- (100)

4. 41 SIOZ Wﬁ}i&ﬁﬂ;m 280 P8 00000000600 000000000000 000000 00c R0 ERO 0T PR RON PO
4.4.2 ‘#@%ﬂﬁfﬁﬁi Si()g B‘JHLEL e mIIoT
443 Sl()z B{J‘lﬁj%ﬁ& R mnmnmnmmmmmImmnInmnmmIImnmmmIInmnIoaIoom s

4.5 PEEBTFHEA coovereererenencnn
4.5.1 ¥#
4.5.2 THIZ
4.5.3 BFHEA

4.5.4 ﬁ?&Aﬁg ®ssccrerrecsecsseseesossssrses s

4.5.5 Bk

4.6.1 ALESAHTERIN B socecerererectsttttttittititictcctactirtsntsrcsasncansnascnaes

4.6.2 iﬁﬁ%k%%*ﬁﬁﬁ(ﬁl‘ﬁ) LR R P PR T R TR TR P TR TR
- (11D

+ (112)
- (112)
- (112)
- (113

4.6.3 “HALREMLFEIHEM

4.6.4 ZREMLEIHER

4.6.5 FABRNALEIHRER
4,7 FEREE HE corveeerrerrinernen

4.7.1 ﬁﬁ;ﬁ&ﬁ%ﬁiﬁ% 404 080 esaee0 et satost sse sassasansersaensseeee assesoneay
4.7.2 iﬁigﬁ’iﬁk%w&ﬁi w L R N P R Y N N Y P P Y TR TR YT Y
ceesavernanne - (1163

- Q17

4.7.3 ZBHE

4.8.1 DERERBBKRAETLY

4.8.2 MOS%&E&%REIZ D R N N I,
4. 10 ﬁ&%%ltd‘% R T

FEE EARERRIT--

5.1 %&%E&B{]&Tfﬁﬁ Iﬁ&-ﬁ-,{“‘éﬁﬁ ssesescts st acnsencrcstneseens

5.1.1 it s

5.1.2 '&T"ﬁ,@ﬁi& L T S R R Y TR L TR T R T PP P AP

5.2 SEFRHEBERITETTHIRR <ooooevererserrerttinmenimiiiiii e senseeorsaesens
- (130)

+ (13D

5.2.1 ekt

5.2.2 Eﬁﬁf&%-&i—i— L T PRI Y PR PP PP TR Y TR

- 97

99

(100)
(101>

- (102)
- (104)
- (104
- (105
- (106)
- (107
+ (108)
- (109

(109
(110)

(114)

(117)

(119

(121)
(122)

< (124
- (1248
- (124

(125)
(128)



b T R

5.3

5.4

5.5
5.6
5.7

- (166)

+ (167)
« (167
- (168)

6.1
6.2

6.3

6.4

6.5

6.6

5.2.3 MERIt

%m%%&g&ﬂ-ﬂmu*aﬁ%*ﬂ&ﬂ-ﬁ% T T R TR PP PPRTT RN
PPN ¢ K1)

5.3.1 MBLEEEMBIT I coreerreroreens

5.3.2 MEALERHITLTEHII oo vevoeeorsoretrrtostiitiiiiitiiiiiiiiiiiiiniitiiitintne
?m%m%%ﬁgi&<ﬁ-ﬁ% T T T S P T TR TP R PTRTE P PR PP PR
5.4.1 BB TEI (SO FERMBABB I (BBL) FIE vorreeereserorenresrnsicniinn
5.4.2 [TEEFIEH T EE (GA FFIk) seeecesernesseasarctancannns

5.4.3 AIwBBHHEERITHE

JURPEE B BR BRI T EE AT HLAR cereerereerecrrmmnuitiininiiieiiiiiniiesinnee
CIR LR R T T LT T T T T P PP P PPN

B R BEBE RO coeveeeereniereiin ittt e e e e e s s cen e
- (161)

+ (162)

5.7.1 MAeEEBHRITAR
5.7.2 ZBFXANRITELALRE

AL BRI EDA REHR
BEE MR S — VHDL KB
6.2.1 VHDLMESESREEMRH
6.2.2 VHDL BEHBAES

6.2.3 VHDL Hgﬁmn& L X TR T TY R YT U T PP TP I
cere (172)
- U PP
Bk - - A PO

6.4.1 BEBBGEABEH FEER coreerecrrerrrrcrteiniiin
= (175)

6.2.4 VHDL #LI 3 a8

6.4.2 BRBMKTKEY

6.4.3 ﬁﬁﬁmg% 00 000 500000000000 800000000000 stIIIITITNILEICOETEERNUS OIS REEOOEL SOR RS
2 . PN
6. 5'1 %%ﬁw%§$ﬁﬁ 00 000000000000 000 40000 00reesetsterarteetsvsonoannacsatn e
6. 5 2 %%gmmgz:msﬁ R R N R Y R R TS

6.5.3 %%&Mﬁt#fﬂidi%#? et eeesaee0ersusnsesenstsateanssentsaesastraroteene s
ceesnsessannns - (184)

-+ (185)
B RSP T TR QAL +evveeveorrorrorsorianionienisniesiees oo seeneensses e seeaes vas
6.6.1 W}?ﬁﬁﬂ?ﬁ%ﬁ?ﬂﬁ@ﬁigﬂ?m L R R TR TN T IR T TR TT R R

6.5.4 HBEHR
6.5.5 FFRGHWH

- (132)

(134

(134)
(138)

-+ (140)

(140)

+ (145)
+ (150)

(155)
(157)
(160)

(166)

171

(173)
174
(175

(178)
(179
179
(180)
(181)

(186)
(186)



6.6.2 BEFEAHTIREAEI orvervrrrrersorrornnrnniniiiiiiiiaciontanennnenenes (186)
6.7 FREIZIFH) EDA T E  coreeerecrerrccsenminniuncinesecnsinies (189)
6.7.1 ERE R EIAREA oovrerorrorerrerasansnninminieiierissncsesnnannansns (189)
6.7.2 PREIBY B BN eovveeerrorrostontttiiiiiiiiiiinneas (189)
6.7.3 BEREIAIE FENIETE seeveevereeroseornsescininmmiiiiiiiiecsecicinecses (195)
6.7.4 FREBIA Tt coveceeerecsentantuniunenenitncincersecsescaccencescnssanaanaes (195)
6.7.5 ﬁmg_ﬁiﬁﬁ D R R S L YR Y T T ) (196)
6.7.7 JREBIBLBBMETL coreoerrerrestnenintntiititiitiisiisiicicanansee (199)
6.8.1 #s#ﬁmmgqgﬁ@ 00 000000000000 0000080a0000s0080000ss0essesnessirnernnnosasne (199)
6.8.2 ZRHMEIIAUELAEIR corcerrereretinrioiitiintiiiiiiisiiiiisiscniesicsssesses (200)
6.8.3 ﬁ#ﬁm&gg;&mgﬁ&mm&ﬂ L TR Y T P R P P ) (200)
6.8.4 ﬁf*ﬁ?ﬂﬂ‘]ﬁ/\)’(ﬁ" 80000000400 0000r0ce0cctttt ettt nasorssadresnestesosnnesne (202)
6.9.1 IZ&MB{J%;&&@ D T R R TR P P P PR T TR Y (205)
6.9.2 THHMBIBBAPIZ orerreerrreerrerrnrtnicsiisnncsnssse (206)
6.9.3 TELHMBBMAIT I correreerserrctsiitimiiiiiec st (207)
6. 10 HEHLEBIMIR(CATIFE R v e (210)
6.10.2 FHEHLBEBIBIREE R svoererereoroenttitiiitiiiatititicaiteiitiiiisestiennas (211)

7.2 SOC ﬁﬁﬁﬁ D T P N ¢ 2 L))
7.3 SOC %%&*&EEUE%B‘JI?H@ T AT 10D
7.3.1 BBEH4HREH - Seereseittitettaiitanteenttettsettiiacsasnssisascnsssenes (220)
7.3.2 IPERIEAR  crrerrrrrrrnnii s s e e sensanens (22])
7.3.5 SOC B IR F R ococrrsroreentaeenttmnitiiiiiioniiiieeineaese (229)
7.3.6 FPGA SOC +++++rtrererreseetnccnttseiseiainsincissncssssesssstssnsnnsensansenas (230)



#bFEmE

EAE
8.1

8.2

8.3

8.4

8.5

FhE
9.1
9.2

9.3

9.4

K F R

(B 4 o ) R MR L R B
8.1.1 [k R R
8.1.2 EkFHIEILE

3{5_?;14{&)’6:*&%‘ O
8.2.1 3*&?;{2’;2{%:*&%991”;)}:& tvecseesesseesenstansnnssoas

8.2.2 ABEE K RENHH
8.2.3 ¥BERE-RENENH

WEARBEBE ciieiiii e e s e e e e e e s ere e
- (246)

+ (249
+ (251

8.3.1 FBEHOLBKTIFRA
8.3.2 FREIOLHBNEG WML

8.4.1 EEAHYILHL B coccerrereceretistitiitiitiiiiriirititotiioeronsoscesietsatente
8.4.2 YEHL BHERBE covevrcercietiiiiiiiiiiiititttiiriattteetietetsnttectonsateas

8.4.3 HHETHRE
8.4.4 M BikE
8.4.5 HIBAEABLME vorererrevrrrrnnenns

BB AR ACTHBEHLH weveeeevrneerenoresnsossnne o ontnessisnnecssnnasesanens

8.5.1 e AREFBNL

8.5.3 FBIRZEFIIEBABEABHBEEL ML oo oeevrseveresersnuseesoneerorsues sunses oo sen ersnen sessne ses

BEHLEL FELE o veeveerrenreneenneatenteentortat st sat st sae senesses st aen aes ann senses aenson
RN 5 OE - W . e T

JLFEE K MEMS 8844
9.2.1 b0 B it (Micro-Accelerometer)

9. 2.2 wgﬁg(micro—gyr()scope) 006 000 000000000t EIR R GEOEBIPEOYIEIIERBO IS @
9.2.3 MEMS ¥ X (MEMS Optical Switch) *sesesecesesacsss

9.2.4 HtH MEMS 2§ {4 (RF MEMS)

9.2.5 HH MEMS(BioOMEMS) «s++rsee
9.2.6 %Ik

MEMS fn T T

9.3.1 FEBILMIT T T F cvreervrncernsareens
9.3.2 LIGAWMTTE
MEMS # AR & f& i) #5 #

« (234)
+ (230
+ (235)
- (236)

(238)

oo (239)
+ (241
+ (244)

(245)

(251)

- (252)
- (253)
+ (256)
< (257)
+ (260)
+ (260)

(262)
(264)

(267)

+ (267)
- (270)
e (270D
+ (273
+ (275)
- (278)
+ (283)
- (286)
- (287)
-+ (288)
e (292)
- (290)



%‘_’_i mm%is#.... esesaces

10.1 S48 -F38 4k

10.2  BRYKRE Rk SEMKE
10.
10.
10.
10.
10.
10.

BT R
TR
%ﬁﬁﬁ%%

o e R R S L S R N N T

NG

1.1 HEBEFERREBH —HEAHER ..

L1 BERER

11, 1.2 $EHBULE/NGERR covceorsorreeecstetsntttttstaiiettontciiscsenissnsesasanscnne
+ (341)

v (342)
. (343)
. (344)

1.2 HETEREERN - LEZMRE

11.2.1 21 tttgammﬁllj&g CMOS %Eﬁjﬂiﬁi D T Y Y PR T R TR P TRy

1122 RRRLER 2l HEMBHEFEREBMEXR

11.2.3 M T E5HMEROLEAEETAOE RIS woeeereereenns
11.2.4 FILEBREERRBI B LB R cooreerreroenirmmie.

R A B TR AR - oorererrrrrranieremoniri et s erecss sessveora seevns
e (355)

MR B #MAETFFEHEARKE

E—?‘%‘E—?% BT T N

- (296)

- (300)
-+ (300D
- (302)
- (307)
e (311)
+ (316
N € 0D
P - & 15D

(328)

(337)

+ (337)
+ (337)

(339

(346)

(351)



$—F & it

GWALHSEBROXARL, —NEEFANERTEBROFHOHZRBMSIZH,
BEBRENERW IR BSIFEHLMRR. LATWERE K. JFEDY . REHEY . &
BOLB KBS, ATLLUANRR UM SPREEARAMNEF N EERL WY BRI HF. 18 tHE 60
FRE) 19 Mg 40 FA LM EHESRER AEHTREEI = KERTNFGACHR
TEMPFEFRETR LN TEAFERIBERES, GV RESI RN NBFREET
1774 FHEERNFTHFRENBEETIRERAPERIN MR TE KL EM, FETER
G g0 FYLARH L, B A5 AR FPLER M f & B A 284K 3 it AR. 190 tib 4 70 4
R3] 20 4 20 SFAR, DL 1820 FRATHR AN ABMAR (B PR 1831 FHEHE LR
FiYy L TR R S B R B PILIRU ) AT 1840 4F 32 TR 7 35 K TR A b M U R 90 0 TR0 M 45, 1866 4F
BEMFEXAN FARBBENR T SHNRENIT 1875 ERATITL.5IRTHUES
I RF|WE _RERE 4

AL BINEELDE - GFHHEAEG BRE-RERENOE THMB FEE. L
VIBBEIBRMEMABANBFREAERSES, HEWE A . BEHRR . BAEHHK
REGARENTIRUBBFREARABZLHEFERER BB THERRBHEISERE 19
2R B 20 42 30 £ B ERMARYEYE. IMAMNEE L HAQRE 1895 £EERH
FREFRIN X HHLK.1896 F N w ¥R X BB SHE. 1897 FRERE X G BH R AR T
1898 4 f& B R A R B4R 1900 4E ¥ B SE 2 7 B T8 .1905 F1 1915 4F 32 PR 3048ty B¢ SRS 18
M7 XSS ERX -RIIAAMERAB R THRHANEANR, SR THESE . BFE
BEEVERTA¥NALER, WAREFEREAREREE THISER.

FREEZNFYRSHEIHEN —MEREZALR, RSMHABEZENE=X
HERAXYEXHSHEH XABURBH=ATEZ—. BRI RITEALAE —ZE B2
MBFHEREARERT . ERLHE FMEM—KEREGNHLS2H B O EH %
MGHRERNER. ERRERNMOEFFR EEFR . IEFRIURBEERO TR,

LR FERUNXREREMITEVAERRE BRI RSB F. 1946 4F 2
HTEXRER/R¥EREE T H— &2 N8 THER D28 M 8 8% (Electronic Numerical Inte-
grator and Computer) ¥ 3+ 8 #l, B} ENIAC, /8 1. 1 ffx. 24649 ENIAC f 18000 /8 F
BHR, i 150 m®, B 30 ¢, BEE 140 kW, B LR B —WHLZE , SR iX A BE R K 40 4935 47 5%
BERAEE 5000 K, FHERNA TN, FHBRESTHERA 748, 8 —TF. X8
HEHEEEADAZ DU AKEG? FLYNEE ALY, 2t RREL 4 & ENIAC
REST. TREAELHANITHENAERCEBHELE. ERXNE AT EMHARER

1



#b T FHA

REMAE T, TURBRAMETRRAESROE FHEEMES A ATHEE™LELRN
SR — Al BETCRE X, 21 24 R A5 B AL At 42, PRk 21 42 B ok el 1 B R o b

1593 A& .

H1.1 #HEFE—&BFitEH ENIAC

o F ol EREF R AMIEAEECRAELYRNBYHEXR L. AREF LB
#£H,GDP HH K 100 JT, T/ E 10 LA A T Tk E R 8%, AP a s 2~3 7o
F) S8 L FEL B 7= . SUHE A K TR 0 B, 4 e B I RS 2 O A T AR RO W T LA D K i
it » 0 LA BT S B A X GDP i ST#k 8 1 3H3, /MR %N 5. % 8 30, i EHLA 1000,
17 8 5% H B A BT R 5 0 85 2k 2000. BT A — A H AL P 50A 0, MR 7 R B R
BB MERR R ) Tt A R E ARG R E XA EE R EER, B ERR
S ZIMAR KX EHFKIT5.

(z:3%5%)

10°

/______,._—-— GDP
10°

T
/ K 3

10*

— b
10? e i

1980 1990 2000 2010 i

H12 285 GDP M—ETEA~UMERNR



