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R WKRESERE BN ICE T 22 ML H TV S REREDPBACE Lz, ZLT—%F
FHDIIT6FEDF v F12iE, KELMEODOPRZ FTH,. Thid~A 7 u7at y HHOIERT
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Fig. 22 Fig. 23
BOHEZ MRS OP LS T 574 A

Fig. 241213, M4MRLM7Zo7216¥ Yy boxAfzuratyo7ray & IEIE > T E
To ZOLA T MIL0% DT ) T2 TN, FTEREINZZEDTT, YVaryaryf Lk
17 —=FIZMEy PA>TWE LD, EALRKRELZ R/ 2E-0h, L w9 L9 g LRXVOGER 2 HL
D) 77202 LT, B3I 0TT, LT, ik L ikr & THEBTLa—
REAERT A, T3 2234 TOMEHRETT,

FH LR E SN, ZNORETNAGLERR) TORBDET, 250D, IESR
WMEDEIRLDTT, FLTC, BEEBRELALII RO Yy 7 - TLARHY., ZIZX DA
WEESECLDTT, 2FD N LXLVORRBRETLETTSEFSEFo~v A/ 7uruty 424k
LHILENTELDTT, CNNRUBO~AL 7 uTs7uaty REOKBEBWLGIE 2. ZOHEHIT
LSHIZES>TWADbIFTY,

VY -arvyzfOFEOYE : Introduction to VLSI Systems

EC, 2O, YK o — R0 BThre DER I TCw/iz¥a vy 7 248 a 7V Mgt
FriCBrNCilEZ LE L £ THRIE. BRI I TRoTWAEIZEIZOWTELE Lz, i#
OB, V) y a4 ) BEICESOTTR, ECHOBRWPLRLETLE, Ex &L
K B Th—=T7— HRIZGINIEOVTEEZEFELIRETT] LFoTNF L7, Lk, A
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BHGOZETH—MTLZ2L, [RBIZZHIEILL, SRl hBER o T HICHEEEL &
] EBELF L TNTHRBIZFEITLE L

INP=ZDoD)N—= 3 »TF (Fig. 25)0 —HFLEIZIITEED T L 7Y ¥ M, HIIZTIED T L 7Y
Y M. FLT—FLAOEBEOARIISEICHME T L,

Fig. 25
EDEH=nFTal s b FyTHIRFE ST,

ZFLTZOE) Rihice ) ¥ L7 (Fig 26) ZNSIIFEXLHELZH DT, 725131977
EIMEEZR RO, KETICRYMOIHEZER ST, RIENEZERTHEZL LT LE L, EBE 72
V7 AV T RFEN=7 LKA VE - =27 4 VIIHHEOEHRTHEHL T Lz, &L TII784E
12k, Fayv 2 2805 X 2T N7 L 7)) v ME, EBRICT A ) AR R oo R 58
FICibNEEIICRDE L LALLITMEICRE LRI ENRBIDF L, Uy - ary oA
BHELRANMEZED, TOLLBIOMBOMEE T2 ERNEORGFRT I AT 4 7 AOMHT
WA fil 2R F L7,

PLIIMPCT9E V) D EMEL, MRBPORECF v 7Ok ERBET L LT E L, £
L T IZARPAD 5 ARPANET (754 % — % v MIRLHORMLTLZ2) O 25T, £
NEHWTHE S ORGEI2HE£DDTT, 727 F ¥ A4V P2 S OH 725728y b - H R
bads, YEea—Ly b RNy A= D77 72K LTBY, OB KRT 74 7 THEE
ToTENFE LT FOHB, B 23H) 7 V=T TRKFETR>TWOLRLEL IHICFY 7
EREDBRLTINFE LA 220 AV TNV T TRRFERSETNZHEEIZZ S L THAFRICA
F572DTT, ZRLUBEOZ L RIELAISNTVSEY T,

‘Work on this text began in August 1977, The first three chapters were used as course notes during the fall
of 1977, in courses given by Carver Mead at Caltech and by Carlo Sequin at U C. Berkeley. This present
printing is being used during the spring of 1978 in courses given by Ivan Sutherland at Caltech, Robert
Sproull at Carnegie-Mellon University, Dov Frohman-Bentchkowsky at Hebrew University, Jerusalam, and
Fred Resenberger at Washington University, 5t. Louls.

In fall 1979, Lynn Comway and her colleagues at Xerox PARC organized MPCTO the first multi-university
multi-project chip. 124 designers from universities around the world contributed 82 chip designs in CIF2.0
format over the ARPAnet. Pat Castro at Hewlett-Packard (Palo Alto, CA, USA) agreed to donate wafer
fabrication, and the packaged chips were shipped back to the designers in January 1980,

“An atmosphere of excitement and anticipation pervades this feld. Workers from many backgrounds,
computer scientists, electrical engineers, and physicists, are collaborating on a common problem area
which has not yet become classical. The territory is vast, and largely unexplored. The rewards are great
for those who simply press forward.”

Fig. 26
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BT, BEARZOHOWEROBEZ -2 Lhd b L BT (Fig. 27).

COHDEDO—D—DI205B NiE, EXPDRDTIZVENEFBENIIOLN > TnDE I L EBnl
LTL7ZE v, 72 bidd 0T TIAHIC OB IR IMEATHE T, F720 2 NIEFAH1952
AN 7NV T IRRAICAF LR L IZECES T E T, 199FE ISP EBIC R 7R E B
FlE-STVWIET,

BOEZTIE, L2 o72FIE, K VBHLZMANEL-OORMOAHTRENLE 2D £,
FEWIZLT, RBREEICDO > TIOHEILOBEICEHMTEAMAICEINTEI L, 2L T A
oA, LR E LA, CoRREE{ETRICL RO 2RELT, 2Ly bu=S
A5 CTHEORMEEZET 5 I 2 REROLRIZENFE T,

Flg 27 NASA Earth Observatory/NOAA NGDC
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