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SEMICONDUCTOR EVOLUTION

Various aspects to trace the Evolution
» Jechnological aspect

e Business aspect

» Psychological aspect
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TECHNOLOGY EVOLUTION
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MOORE'S LAW
TRANSISTORS
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UPGRADE OF DRAM GENERATION

Million PCS PER CAPITA BITS
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SILICON CYCLE
GROWTH RATE % [Business Aspect]
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CUSTOM OR STANDARD

(Psychological Aspect,
Another way of looking at the S. C. Industry)

Standard Oriented * ’ Customer Oriented

—
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BN STRUCTURAL CHANGE

AND
EVOLUTION TO DATE IS
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1947-57 ERAOFR&D

MAIN EVENT

1947  INVENTION OF TRANSISTOR

1950 Ge JUNCTION TRANSISTOR DEVELOPED
1954  SILICON TRANSISTOR

1957 MESA TRANSISTOR
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1957-67 ERA OF TRANSISTOR

I /NCUBATION PHASE I

« 1947 Invention of Transistor
e 1950 Ge Junction Transistor
» 1954 Silicon Transistor

I 7957-1967 [Standard Oriented] I
e« Commercialization Starts

e Standardization After V-tube
» Mass-production
[Application]

e Transistor Radio

e Solid-state TV
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1967-77 ERA OF IC / LSI

I /NCUBATION PHASE —

e 1958 Invention of IC

o 1959 Silicon Planer Transistor
e 1961 First Commercial IC

» 1964 MOS IC

I 1967—1977 [Customer Oriented] IR
LSI Technology for the "SPACE"
Rockwell - Sharp Project
Calculators Initiate LS| Market

AMI - First Successful Company in
Custom Business
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1977-87 | ERA OF MICRO / MEMORY

I /NCUBATION PHASE IS
» 1968 Intel Established

e 1971 4004, 1103 Released

e 1974~1976 A series of Announcements in Micro

I 1977-1987 [Standard Oriented] NS

Micro / Memory - $1 Billion Market (1977)
e |BM Joined PC Busmess
« DRAM Standardization

—>Power Supply, Package (Pin Number)
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MICRO STANDARDIZATION (1977-1987)

UNITS SHIPMENT CMOS
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DRAM STANDARDIZATION

g;gzg:; FConfusion Standardization Diversification and New Standard
GENERATION | 1K 4K |16K |64K 256K | 1M | 4M | 16M | 64M
S
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PROCESS | : -
POWER [Mw .
SUPPLY I . 3.3V | -
PACKAGE : 75
(PIN #) 2 : 24 —
NON- [ 1 N
ADDRESS - /W >
HULTIPLEX
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WHAT IS THE RESULT OF STANDARDIZATION?

Value (Billion $) [Memory's Case]
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1987-97 ERA OF ASIC

I /NCUBATION PHASE NN
e 1977 QGate Array Released
» 1978 PLD Released

» 1983 LSl Logic Established

E1987-1997 [Customer Oriented] IR
e ASIC Exceeded Std. Logic in Market Size (1987)
Standard DA Interface

Flexible Q-TAT Line

Si Compiler

Wide Spread Application

(Note PC, Camcorder, Radio-Communication)
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GROWTH OF ASIC

~[MARKET VOLUME | 1987 ASIC > STD. LOGIC vatuo (Billion %)

TECHNQLOGY TREND
» High Density (over 100 K gates)
- Combination with Micro and Memory

Std. Logic s
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SUMMARY OF THE HISTORY
1947 1957 1967 1977 1987 1997 2007
I
GENERATI ON Big Bang :Transistor: IC/LSI :gz?;ry : ASIC : :
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REACTION IN STANDARDIZATION

DEMAND AND
SUPPLY GAP ’

EFFICIENCY ‘ O
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REACTION IN CUSTOMIZATION

% REACTION FORCE
[ Q-TAT N
CAD Tool
Testing
| Repeatability _|

CUSTOMER NEEDS

O &
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Il WHAT COMES BEYOND ASIC? IR
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. SYSTEM REQUIREMENTS

« DENSITY
 POWER
« PACKAGE

« INVESTMENT
» DIE SIZE
«YIELD
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VOLUME TREND OF SYSTEMS

Volume (cm?®)
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FROM "MEGA" TO "GIGA"

1G

BITS/CHIP
1G =

256M

[TOTAL: x4/GENERATION |

100M = \:4M

16M

[ DENSITY: x2.8/GENERATION |
(PATTERN SIZE: x0.6/GENERATION)

T10M =

M
1M = 256K [ DIE SIZE: x1.4/GENERATION |
100K & X ‘
1980 1990 2000
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BEYOND ASIC?

STANDARDIZATION

Standard

Discretes 6 7

Custom LSl
TVs, Clocks,

Calculators

7 7 Microprocessors 87

B Makinoto's Wahe IR

Memories User
9 7 Programmability

CUSTOMIZATION
(Source: David Manners/ Electronics Weekly)
STANDARD IN CUSTOMIZED IN
MANUFACTURING APPLICATION
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SEEDS FOR THE COMING STANDARDIZATION AGE

Key Word = User Programmability
Programmability | Technology | Year of Birth

PLA (MOS) |Altera | Logic Array EPROM/ 1983 -
| EEPROM
ZTAT Hitachi | On-chip ROM EPROM 1984 -
LCA Xilinx Logic Block SRAM 1985 -
ACTL Actel Gate-array Anti-Fuse 1988 -
I-ZTAT* Hitachi | Logic Function | EPROM/ 1991 -
FLASH

* |-ZTAT : Intelligent ZTAT
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I-ZTAT ™ CONCEPT

MAIN ISP**
PROCESSOR  I/O FUNCTION EMULATOR « I/O FUNCTIONS:
. 1 Emulated by the ISP Software
Ul 2 + EMULATION PROGRAMS:
COUNTER Stored in EPROM/FLASH:
“ SERIAL COMMUNICATION
' INTERFACE
| DMA CONTROLLER

FIFO CONTROLLER ‘I_I_l
I
1
*  |-ZTAT :  Intelligent ZTAT L

ISP :  Intelligent Sub-processor VARIOUS /O FUNCTIONS
I-ZTAT is a Trademark of Hitachi, Ltd. (EMULATION PROGRAM LIBRARY)
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EXAMPLE OF "GIGA" ULSI SYSTEM IN 2000
PORTABLE ELECTRONIC TRANSLATOR

"GIPS"
PROCESSOR

el

b

"GBIT"
MEMORIES

&

e d
e

"IPD"

INTELLIGENT
PROGRAMMABLE
DEVICE

ot
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