MFE - -EFTIR HF

KE20IM 2| VLSI

k=3

o
ol

F X &
JERRBE THAR TTETISE L2 (TH)

b U=
Microelectronics 715 Wda qls)
AR £E7L R A (chip)Fol 417
FiabAe iz ner FAS A 19800 el
A" Aok o4 H3 ok 23 1A 2z )
8} 7o} 2 ¥R A3} (very large scale integr-
ated | VLSI) A28l o]o} AA Mz 7|4 3o}
ofviel Al AT, A Fz2% £& 23
B Azgate] RE Fobodl AH & WL dosm
ek

+Anblel &
AAstedn Adw

Abdiel 3z o A sl Abatel Ydolela Yats
of gtiL =3 bl el BKLe o)yt AA Holsl
dubdeg Fa4 six Espn e Aol
IC DENSITY TRENDS
o’ .
,;i:' st
256k _f .,
10° ¢

= ¢7
n u;/T/{ a vLSI

ax 168
Ny el R Ls!

COMPONENTS PER CHIP
3

o
AL & o
T = DRAM
A K i Msi
103 B~ D A up!
K = 1024 BiTS
5 = oig .
8§t
1070 1960 1990
YEAR
Y. AAES g 24

Hall Aot AR S AFHez $43n 9o
] 53] ¥ "abgste Hiloletn F 4 e mi-
croelectronics #okoll "f"‘ﬂ’{} At 2 719 A ol A
3l olglxli glch

VLST AAlelli= 313 o] 16°181~404%) A5 9|
gtel g vl S8t qlajel g g shehi

=gl Shlol 4 microelectronicsﬂ A ol 3
AR el o Fofe o, At q)Fr AT HoR A
Psln glet,

AN Akl Al o] A2 A Ay} FH oo 4
#e el cldel Yoz so) ok o KA 8
A 1% ete st $rhsae AZg 49
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83 4¥E I AAFY BAe] ¢ Ao},

3B, VLS A wle

Development Cost of 'VL.SI Chip Containing 100,000

Transistors

Design Enginners 10~20
Period 2 ~ 3 years
Cost($) 2 x10*

(1621 ~40% %)

Business Week : Now, A Machine that can
Design Chips-FAST
June 4, 1984

munpd 24

S A2 1958 Acie 23 WAk &
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287t 23] 24 FAEH 3 19769 a2z vk
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32 bit pp
16 bit pP, 64K
A America DRAM
G @ Korea 4 bit pp
2 A
61 64 bit DRAM
% CMOS
éj LIC
= I1c
‘ TR production
'xx IC assembly
TR assembly
radio assembly
2 1 " 1 " 1 " 1 1
1340 1950 1960 1970 1980 1990
YEAR

a2, Y A=A Ve FF
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material, physical electronics & EZ§3le device
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Device physics#
iLolni,

Device
physics
12 2
9
20
: 6 g
Integrated
Credit g
4 Circuit
Semiconduc 6
——
Laboratory
3
o/t

INTEGRATY CIRCUIT RELATED SUBJECTS

a23. yAsz B 2AE 24 @y
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\ 12
16 21 é’
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3 Credit
b
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3

COMPUTER RELATED SUBJECTS

a'4. AW B AG E4 Hy

Digital system, digital logic, digital electronics,
computer system 52 hardware 7}9)

F 9 MUY e 127aeln] 84 efdte 12

pu—process,
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PENETRATION OF TECHNOLOGY

KHollAel VLSI & #3
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Program language, OS, data structure, system
program %2 software 72]& 167) oide} A sta
et
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2% semiconductor physics oriented 353 A9
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School Number of Courses
Stanford U. 12
MIT 10
U. C. Berkeley g
U. Minnesota 7
Caltech 6

ELECTROMECHANICAL
DESIGN ——\

ELECTRIIS —
CIRCUIT

| 1 ' PR |

SYGTEM ODESIGN IN CHIP———\

19813714 =5 6070 of#ell4] VLS! course?} 7§
sle] ok 18004 ] o] mF}FE frsialon vl
AAgast £9)/09 20% Hxrt ubEalol st
AA|, Az7|E Bopoll FAE oz oisn gl
(8

[0

©Lorr o

1979 #Hz22 u]FW 9] wetmvl asbg VLS
A7} multi-University, multi-Industry project® 4
Fejol gsiodeh

¥ 304 ¥ vuiel Fol 82709 VLSI systemo]

H3. MPC 79 W&

1870 1900 1980 1990

YEAR
a5, ARl sleel HY

VLSI2l A1 o) Eo} microelectronics ot A
A 7iEe Al2g AAsAa sheA E el
ol2i gk A Alule] Hagetel malAA e AARG

Fall of 1979

82 VLSI System Designs

(124 Designers)

9 Universities
MIT, Caltech, Stanford, U. of IHinois,
U. of Rochester, CMU, U. C. Berkeley,
U. of Washington, U. of Colorado.

Fall of 1979

Sep Oct Nov Dec Jan

Lecture  6—7Weeks
Design 6 - TWecks
Fab & Packeging 29days
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G Eol ofalf AAslof AT
&4 s
MPC 792 atejal $je| A7A e 7 chteild 124
sl AL AAG 2kl 9hal (design file)o] F
WA el Arpanetd F& AFLXerox)AT4E AE
5|t et
2% AEA
Aoz quy Aae
Apekell gtA| A sled Al mpsof HjtslA
3tod e}, micro mask ol 4] H|§.£|9dl:},
Hewlett-Packardiitoll 4] o] A& Az, 7}Fdgn
flel# & Al Ao —‘i-alﬁl"”l A A Aol Al 2y},
o] 2L a8l 6o 7ieksl dedsjo] gichow

239 § $7 540

CAD Al=¥2 Azl $4E& &8 2%

EF A (multi project clnp)

ST PR

USER COMMUNITY
~ 100 Dusigners at;

MPC79 Flowchart: |
|
l MIT, Caltech, Carnegie-Melion Univ., Stanford,
|
{

Uiv. of tlinois, U.C.Berkeley, Univ, of Wash., - - -
{using AIDS/LAP/ICARUS/exc.)

I l I I I(MSGS.lkxignF.us)

Project lab coordinators at each schoat use local clectronic
mait and file transfer facititics 0 interact with the desigacrs
and use the ARPANET to ingeract with MPC?9
1

Tpsuspucar |
TS hems);
L NM; B L 4000 W 1000 C 2000, -750;

.
LNP; DL 500 W 4000 C 2500. -2000; ‘
o !L

I DATA COMM, FACILITY - l l(MSCS.ClFI.ODcs:gnHIcs)

TO° MPCT9EPARC-MAXC
! FROM: REB@MIT-XX
+ SUBIECT: IMPLEMENT PROLCH

| L

ARPANET
(MSG, FTP, TELNET)

(MSGS, CIF2.0 Design Files)

HrIBEHE B 11 % 445

HE4. MPC 580 4

MPC 580

171 Designs (220 designers)
12 Universities
MIT, Caltech, Stanford, CMU, U. C. B.
U. of Col, U. of llincis, U. of Wash,
U. of Rochester, UCLA, Wash. U, U. S. C.
XEROX ; VLSI Implementation system
DARPA ; Network Communication
MICRO MASK ; E-beam Mask
HP ; Wafer Fabrication
System Concept : Custom Package.
$500/Project

SPRING 1980

Jan Feb Mar Apr May June July
VLSI Course | [
Work ’ ;
Disign File 30 1
Mask » 6 1
1st Wafer 9 t
Shipment i

IMPL FACILITY
/55 INFO.MGMT SYSTEM: XEROX PARC/SSL
fo=4 Chechiag, Planning, Mesging of Designs into Starting Feames.
L 7 Mecting of Constraints, Coordination , Logisrics

(Design files, ineiged
_contral info. into Starung Frames)

I {Constraints, '"? ics,

“The Fowndry*

MASKMAKING: MICRO MASK, INC.
Data format: MEBES; EVEC electron-besm systiem

LT [owo

WAFER FABRICATION: H-P/ICPL
NMQOS Silicon Gate
LAMBDA = 2.5 MICRONS

(WAFERS)
PACRAGING

Research Council (SERC)2| #gle 2 MPC #glo] 4]
asgichls

AAI g g2 B 5o A se] i o]2idk MPC pro-
jecte AFe] Aoz o AA=2 AUck

HS5. 359 A5l MPC A4 W&

e e e e} e
| (Bonding Maps) (Packagdd Chips)  (Elect, Pacjms) Plot)
477111 Packaged Chips, custom wire-bonded per project, atong with
AW plots, wire-bonding maps, and resulis of clectrical testing,

&l 10 send back to the designers for functional testing.

3816, MPC 79 A+ Aldle 3&x

19800 H3}7lell ofof vt A7t 1270 didto]
ap7bate] 171709 VLSI A A7t 5008 /designe] A&
¢ v 8oz H4s o] FeEgUn

S oAl £ 198211 Commonwealth Scientific
Industrial Research Organization (CSIR0)S] A&
wbol zt o gtoll4] 40 o} A5l A7bE MPC Al
fo| Fysigler

o ol £ 1981834

and

€] Science and Engineering

Multi Project Chip Concept Implementation

Australia

Sponsor . Commonwealth Scientific and Industrial
Research (-ganization(CSIRO)

Year 11982

Number of Designer : 4

Sponsor . Science anc Engineering
Research Cc ~cil (SERC)
Year 11981

Number of Designer
Technology : NMOS 5 um Si Gate

Rutherford and Appleton Lab : GAELIC on PRIME750
Networking
E-beam Mask

Wafer Fab ! Edinburgh University.
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2| 3 s AYAs Ad 33
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4) QAo §71 A S

Apgelzl AFel T AFg zealsill = Rojch 5) wrea A4 gFe oA ol
b I A R Al 26 Fe FA “shabr)e mge] 9Re odl AR sz I mge 8
el A stA ey Y VLS 7]—’5"} Z oz e Zalan AY At A7 BAle) wSe Fapgsle] nF y}%

Z\eh 7] of ek

el oz $2| e FA WA 719 kel 3

dihe Flah VLS Sobeld A% e 4 | 9% 4 LS fxal b Hdd

4 syl el T Aol ohvel ool 44 Yol A
F, Alndx] 25 dbeidle] g FhsloF ¥ Aok

o] A 5b o Foll iz YR el Aol A ot 3
of @)% Industry/University Cooperative Res-
earch Center & %8l 2Fl® 447 177} o)5lx

*0

i

3]

7. a3l i o Abgd Al

-1983:d HE# el A F FhErlg mRol a We-

273 289 AHE 2E o] FF5oz o|&F
4 Qlx % £85 3 9t Aol EAo|r|,
E3] odFe] CADE AlAllMq AL network® T

Asto] oatEo] g ks ol Rsli e soft-

%% microelectronics Al

(MCNC)

Facilitv Name Location Budget($) Sponsor
Coner (o(rC;'g"\eK'a"-‘d System Stanford U. 40 x 10* Government & Industries
Microelectronic and Ccmputer
Technology Corp U. Texas ? 11 Corporate Sponsors

(MCC)
Microelectronics Center for U. North
North Carolina I 24.4x10° North Carolina State
Carolina

Microfabrication Laboratory

U. C. Berkeley Equipment 4.3 x 10*

California State, Industries

CAD Center

Equipment 10X 10*

U. C. Berkeley |y iding  8.5%10°

California State

Microcentamination U. Ari N N. S. F.
Contrel Research Center - Arizona i Industries
National Rescarch and Resources N. S. F

. . . i 4% 10° L
Facility for Submicren Structures Cornell U' Equipment 3.4X 10 Industries

8. 322 microelectronics F% A4

Rescarch Facility

Location

Sponsar

HI-V Semiconducior Reserch

Sheffield University

Science and Engineering

Research Council (SERC)

CMOS, HMOS,

lon Implantation Research Surrey University SERC
Silicon Processing & Fabrication . .

Bipolar, I'L, NMOS Southamption University SERC
National interactive CAD Facility ° Rutherford and Appleton Laboratories| SERC
Eilectron Beam Lithogrophy ° Rutherford and Appleton Laboratories | SERC
Silicon VI.S1 Fabrication Edinburgh SERC
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VLSI System

Computer Aided Graphics
Computer Architectures

Structural Digital System Design
Synthesis of Digital system
Structure with software
floor plan
Placement and Routing
Gate level simulation
Register level simulation
and Functional simulation
Circuit configuration
Dasign for testability

¥LSI Technology

VLSI Process :

Photoengraving

Growth, Deposition, Diffusion
Implantation and annealing
Plasma deposition and Etching
Advanced MOS Tr Models
Advanced 8ipolar Tr Models
Scaling and submicron structure
Process complexity and yield
Three dimensional technolegies

Analog MOS Inteqrated Circuit Design

Semiconductor MJ3 transistor Mode!l
Fabrication and comnuter aided layout
Basic c1r§uit building blocks
Computer afded circuit analysis
Operaticnal amplifier

o 0 0 o o o

Large signal consideration

(transient response and distortion)

Noise

Voltage reference sources

Comparator

A/0 and D/A converters

PCH encoder and decoder

Switched capacitor

Detailed device physics and higher models
Design Project

o 0o O @ © 0 o ©

Integrated Circuit Fabrication Technology

Laboratory fabrication of Simple MOS and Bipolar
integrated circuits.

The emphasis is on practical aspects of 1C fabri
cation including:

wafer clearing

photoengraving

chemical etching

oxidation

diffusion, ion implantation

chemical vapor deposition

vaccum evaporation

device parameter extraction and characterizaticn
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MOS Digital Circuit Design [6] Arthur L Robinson, “Electronics and
3 -

Simple MOS Transistor theory Employment » in T. Forester, Ed,, The

Inverter Circuft Microelectronics Revelution, MIT Press,

MOS processing and design rule Cambridge, Mass., pp. 318, 1981,

Combinational logic [7] Saeyoung Ahn: Carricular Survey in

Static and Dynamic logic
Synchronous sequential logic
Circuit design with MOS

MOS memory circuit

Electrical & Electronics Engineering,
Korean Scientists and Engineers Associ-
ation in America, May, 1983.

Hierarchical design [8] M.E. Van Valkenburg: Curriculum Trends
Design for testability Education News Spplement to I1EEE,
Computer Aids to design 1981,
Design project [9F el 7] 1 vl F nlctol 4o} VLSI o, ahghd 23
2 2 ¥ R 3144, 10, 1, pp. 19~ 22, 1983. .
: ) [10] L. Conway, et al.: Implementation Docu-
[1] Business Wcek: Now, A Machine that mentation for the MPC79 Multi-Univessity
can Design Chips-FAST, June, 4, 1984. Multi Project Chip Set, Xerox System Sci-
[2) A2 w7k dAFs12%3], 3. 18, 1983. ence Laboratory, 1980.

[3] Arthur L. Robinson: Are VLSI Micro- {11] Seniconductor International, July, 1982,
circuits Too Hard to Design?, Sencience {12} VLSI Design, Jan/Feb, 1982.

209, 4453, pp. 259-262, July, 1980 [13}o]27) : et st A5 gL ofah =y =
(4] o4l Ax5st g2y Q3 AT 3] 2 3la Al Al 4] Alg, dMopetan 349
sA g, AR, 7. 21, 1984, 230), 19834,

[S] o138, ofdl : AatTest A7 mapabd #£4,
WA x-gasl Al s), A5, 7. 21, 1984.

[14]) cHREA 2156} s] @ el ot 5 whededF4ele] 4
gloll c§&k Algk, 4% 69, 19841,

N VI Y
- R
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o Aept A7 A7 170 808l W2KBE(8 RCIE (Restricted Code Identification Kquipment)
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