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Some History

Invention of the transistor (BJT)
Shockley, Bardeen, Brattain — Bell Labs

Single-transistor integrated circuit
Jack Kilby — Texas Instruments

Invention of CMOS logic gates

Wanlass & Sah — Fairchild Semiconductor

First microprocessor (Intel 4004)
2,300 MOS transistors, 740 kHz clock frequency

Very Large Scale Integration

Chips with more than ~20,000 devices

1947

1958

1963

1970

1978




More Recently

Ultra Large Scale Integration

System on Chip (SoC)

20 ~ 30 million transistors in 2002

The chip complexity has increased by a factor of 1000
since its first introduction, but the term VLSI remained
virtually universal to denote digital integrated systems
with high complexity.

3 -1#

<

9

4%> 3 8(B&
% 8('&
| 8(FCA
8(FCA
8(ECA ,CC, JCJC |
8(JCA | 4%>
2 3# 32
3* 6 K

E
1
! a ,
10
256M,4 | 0.35 um
# $ 10° 4w |05um
% & - 16M, 0.6um
& E 497
¢ $ # # g ~ 0.8um
=
2 m 1.25um
¥ - 256K 2um
E 64K 3um
( # e 16K 5pum
# "
«/ 1ot K 8um
( & | 1K, 10um
104670 1975 1980 1985 1990 1905
w3 8(56A Year introduced

B'CC . )
8(E8 Figure 1.1 Memory and minimum feature sizes for

| 8F ? dynamic random access memories as a function of time.
I B B2$ / , 3BCC8
I 8C #3J&CC

45

Minimum feature size

6 7 -%

transistors
100,000,000

Pentium® 4 Processor

Pentium® Il Processor

MOORE'S LAW

Pentium® Il Processor 10,000,000
Pentium Processor
486™ DX Processor,
- | 1,000,000
3B6™ Processor
1 100,000

{ 10,000

8008
4004 &
—— P 2k i ~1 1000
1970 1975 1980 1985 1990 2000




5999

599 =C!,3 5@A<# D

59

=959

- 8998

Some Leading-Edge Examples

Intel Pentium 4
0.13p process

55 million transistors
2.4GHz clock
145mm?
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