% R

o

FHE (AR GREERE)

© 2XER HYE BEIE A2 HR HEBR

® VLSI 9 48 B#E
@ 85 8,000 7& HRISI: WA=H

@ HolEet FHE R BRY 5 U BRE

R
© EEHJ: FATEY VHSICY BERHE
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HEEeR BHEA Ry,

I FHEY BEYYLS 92 ZRERE &
[l gled dlolHe A—EHERA ZER
ol Bzt ZERNAL volHE WHdR
glol W3 64Kilobit/SE HEE BiaslS F
HZNA mxich,

a2 fme= ElVE HA@AYE A
ol bz BFMo R ¥ UdE EHIE HolL
ojgle] ¢EUE 8 X 10in EF (YW EZTL)
T 12172 ZEHFIT Ao2A RFle B
R & BEEE ded @ie AreE
vl o] HHEEE MEE BEANE BER
HEg2A Hi@s.

ks ol X FXY HEERFS BF UH
U, wtolazp®a ¥ o X e # @ik ol
—#@7r 2 EH vide BHEE mERAY e
7o TEEstd HELE VY ¥R TLEE
NASA 2] adjo]lAME K=& HE 123
fte sz vt

Bell il A& RE K HE FEL B
Bl tsle BE-E #gEdn dow <AH v
dME HFY A, B L ERS (EKHAY
7l 93t REA, olnlo] Yo FAHE HESL
A Th

g v AdEEY MEClEE BHBY EBE
€ Pilkdly) $Ete mlolmmx A AMel 9 §
HE<EEH 2R%9 Az 4 BEHFRE B8
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st 256 9] W dirESL e W 47l 100
FFe eElvdeirles] 46 ERERE HE
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Bell BAZERTO A= 1080 4R #bo KA
HEL 1LY BEIRLH oL 16 FFI
ozl o] atul ol o &t FEEINI Y 2 #oll A A E
EEE FHolH.

® VLSI & 471X B8

VLSI (very large scale integration) ¢
BERAAMHE A —& fi7ztA @R vlelaz=
EAAS AREMNREE & 4 At

a3y BEE HAE 449 4% 5 EA
ddezva, HEZH BE, AR ddzA
EHnE 3 B2 AFE5 BAE Aot

B ddE=zdARHAAE BEK B85 A
A¥o] VLSI & FiANA RGEE mte #
FE + Ao B H BiE g FH
A 2&IT #% ohlEl 3XIT oFlojAE &
+7t Aok, 23 WA AYE EHEko] HER
BE-S @it A% BER 3RT 2AMAURA
VLSI 7} EEE #Ee BTE Ao,

omAe] FBEAAE VLSI & Brd
HHAEVEE FAENA & BEAYD BHEA
uhebA FHe] EHES B 4 AR, RTEE
et FEgel HAh Bleidolut ool g o] Ao
= BiEEC oA o] B AAHMEE
€ & A kol 8BFee B¢ ICE doH 2@|
of AAA e KEEEEIC (LA e VL-
Sl o BE&E 4 3loe™ LAI(Large Area
Integration) & XH, XE, BEAY ‘BHEHAA
B Afzx gl

3 EFEERAARE BEK, 2ERERE, BB
ALY U BHEEHR CXEERE VLSI
< RS ReEeHeded B ge qlH A
A& HEES HngezA FIAE- HRE 9
Bk olJe FHFEHEAE FAE 4 At

T F8A HFeEe VLSIA 984 —&
N, E3AES HY RBHoR A EE
Control Dataitt®} Star-1003# Cray Sys -
tems fit®] Cray -1°] vk, o] &2 wFlsto|
z2hql EiE-S FIASA K] #8 HoHE
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o) Eow REY 4 v},
A SHIEEE K&ol A %9 Lauerence

Livermore Lab ¢l &EX3 S-1
Cray -18 o= 10{8LI e BHERNS

e E =
zZtmn

dom 169 FAZ2AANY RS 10E 418
o) HWHE nel3: WiTHA EHREHEGTHE

& BTE 4 AAh

B+ ECL & BE= 3l MS1 & #HH3}

I Qovt BR = FEEES ABELE
Beoll A A FHillletz Ao BNz

b B
X

H# VLSI &€& HRBT Nez &4,

H 1 KEE ICKW H#g

Volumetric electronic

1, 000, 000 scanner

1

Phased array electronic scanner

10, 000

T

Nearfield electronic scanners

Mechanical scanners

Complexity, active devices/system

100~ Single transducer

| 1.
1965, 1975

O 1L #FELEAY BFX MK

1985

Number of active
components

Line and space
dimensions

Type of circuit

Architecture of chip

Type of final
products

Status of develop -
ment

Companies working
on ICs

Most -used process

Characteristics Large —$cale Very —Lgrge -Scale Large —Area
Integration Integration Integration
Chip size Approximately 200X | Approximately 250x250 | Approximately 1,000X

200 mils (5.1X 5.1 mn)

Greater than 1,000,
but less than 50,000

Approximately 6 um

Digital and analog;
sttbsystems

Functional subsys-
tems

Multiple memories;
digital functions

1978 State -of -the-
art

Too numerous to
list

NMOS

mils (6.1X6.1mn)
Greater than 50,000

1,000 mils (25.4 X 25.4 mm)

Greater than 2,000
with no upper limit

Less than 3um Less than 6 um

Digital and analog
combined

Digital and analog
combined

Final products ;
functional systems

Functional systems
and subsystems

Multiple similar sub-
functions ; multiple -
function arrays and
memories ;multiple
processors ; special
control functions

Multiple memory
arrays , digital func-
tions ; processors ;
combined digital/analog

In laboratory, some In laboratory, some

delivery delivery to Govern -
ment

IBM, Honeywell, IBM, Rockwell, Japa -

Synertek, Mostek, Intel,| nese and English

Texas Instruments, organizations

Japanese companies

NMOS Bipolar, NMOS,

CMOS
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o3ty REHBEE ALY e ARl
Z2eEo EPBHBE e FEHRA A8
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#me ol Hla e AL 2 32 bit
BlURFERA 4vstutelee) EREEESY
108 7uto)ES] AR 2EEER 4 2.
MHWAL Bl EPR A EiES 50~400 B
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© WHHES0IZ2M XMIEE ER

VFEE Y WEEBFovA KillitEe B
MY 3 BEste WEIY TARBLRRE
k#etrl Heted XE GTE HFEF€ 48 H
T EHAY euE BB

S RREE2A 2BEE 90, RO S
e HupRe® slol oo Bl BiEme B
MEFeR oz FEE HHES =%
190ume] E3 AR BiE= sl
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i RHFE HEAA eynY AL AR
ez =Ho glow @K BARY THRMAEL
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E3 ER 125ume] a0 ER BH=A
HEgstgdes 24 Ax dene BhHigow
HEff o] dlpesl it

© Ho|Xol 2st BWFEHHMSL
K2 ESE

XM Georgia M Atlantaol Q& I @Y
REM ZBERS o) AL FHMste BFsHE
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Sperry Systems Management fite] XiE&
RAAY HFEEES Ralph Mancuso ol 251
H K AlAg Ho|AHq MEE BiE EHE
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ER G EEE FRAgT o,

T FEFHEM: B HAY HHS
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fol gle Aew PURAE T,
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go] A& GaAs EAH AN FEHAD o
o Hafhe 10w, BAREHRL 2,000pps=
A ZZ¥el= Si Avalanche photodiode 7} {#H

BB

Ha o, 2% BRHKBRA+ =Zga
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© EEAMT FATRESH VHSIC 2
BARRETE

ERHPTE S FifF HERAAH FAYT
T Ut EEESEREEE (VHSIC)Y MEx 8
fEE {23ty 93t BE 2 Eoe HBEES
(6 /M) & BER . '

A E@lel FHEHEE BRI Hit BEA W
o] A¥ BmPol EHES R dv EHPEBE
ol st BNESREE TT28A VLS
Ao BHBE BEANI L 23 BREBE@o=
Z1gn v PEBEEN sl BEFAAN &
HeEe BREY UEE 44828 HEHA
ERAR kil AEEMR-S BTAIZE Aot

A E#lel BA) BERE olvl #FHA &
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Y o TEBHEeE WESE AQHE AEme
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EEEEY0E)E 100 5 BINA I olrh,
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VLSI 372 /et BEHFYQ @mBsREts
AT BES dod FEEmAAE A2H
B AEE BAA o)v] IBMitte] 64 KR-
AM ol FEREEE A ko Eigd TRES &
253 = BBl HEsioh

AJR B mAAE VLSIY kd BTHE
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o}®] VHSIC iti#liol = 15 @ T-§o] Hgfo] =
o] i}, Fe &< WHitt,National Semicon-
ductor tt. CAD BAfRE 433t Control
Data fit®} Carnegie Mellon +§ 22 MR
HE @5 stk

@ Magnetostatic - wave 2&0| 2/l 0}o|
32 FABRETEAFL 717 RFFR A S| BE

utola gl glolA EEMEEV KK E H
(transversa) £& SN & WEA7A 9%
BEBEC] sy A @ es 1~20
GHz 9] wlejazpgalolt v FiEMEY 2EE
Bt UAME FAEANA Surface-acoustic
wave (SAW)E:E ol R aJgEdt BE MHz
o HEFARE B@aNA RENZ .

2y HE SAWS F— Biffe Tile
magnetostatic- wave (MSW) B 71 BAZ S o
1~20 GHz #foll M EEFERAY & AA =He
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MSW-& SAWRth FEHEK] Ho, EiE
W R iRfRe] & HEY BHRBE UE 4+ 3
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BEE € 5 e 74 BHYHL B BR
RECL sl 22 RARY 2HE edEder
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of MEE RMKEA gerl,

REs #HALEd dA gou EXE
Westinghouse it ¢+ Hihgit ol X8 2elx
Mot BXRAAE BB ERAAT U=k

MSWe| B2 19504 YIG HHEEM o)q
BER oy #iEe MEE de £ gl &
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mory ¥ BEE L cl¥o YIGHES ®igo =y
A Rl T8t A BATENES e Aot

B+ forward volume MSW,backward
MSW,enhancer =+ B FH=E 5 A
&l wElA BEE (sl 2 AEHER)IS ER

oz MANY ExMNon: HMA SEK
Eol BE-e HEL 7y 2 Hitel
BEE BENz ETEA YIC #E-& £RA
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B, Y == Z85A@Y AMEAE e,

BIEAAL A YIGY F74+= # 20 pm o9
gEMEAA N 20 um 2] BRLE gof 9y
RFmEl BELMS 2400~4800G & BR
€ ngc.

B REE BRHEP EFKY rFldasm
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File HBEAY B ANAM BLEEE BY
Ml WEpe YIC HEEE BA XY EEn
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ER Westinghouse fitE FZEEHEI EHH
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oA HolEH o]AE S3HIE BE TAES}
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MAIN
PROCESSOR

T

DATABASE MACHINE

’ STORAGE
DISK S
DATABASE | STORAGE
POOL
STORAGE
HIERARCHY

HIGH ACCESS
SPE

K Hl o] Hupolan

HOST
PROCESSOR
HOST LANGUAGE
b INTERPACE
DATABASE ﬁ APPLICATION
MANAGEMENT REQUEST
SYSTEM "~ OUERY
f LANGUAGE

OPERATING SYSTEM
ACCESS METHODS

o

v

CONTROLLER

f

183 zAEHoO|Eu olA & glojA o
L HEYIALLTo WAL ALAZE
4 slc oy KRR

HOST
PROCESSOR

APPLICATION REQUEST

REQUEST I | RESPONSE

DATABASE PROCESSOR

BACK-END

DATABASE MANAGEMENT
SYSTEM PROCESSOR

2

ACCESS METHOD

CONTROLLER

.

y  DATA ivmi
LOWER ACTESS
PEED SPEED
38l 2. Cache 1= 2 92 - 0182 REEBE

38l 4. Back-end processor | ¢ &t
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HOST
PROCESSOR

APPLICATION REQUEST
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DATABASE MANAGEMENT
SYSTEM

REQUEST/
RESPONSE|

INTELLIGENT CONTROLLER

ASSOCIATIVE PROCESSOR

LDATA g (CDATA Q) O DATA 4
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