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§ 1.1 &AL ST
20044F 2= SR 7= 5 R Y LE A5

Discrete CﬂmPUU'Td
16.0% 1.4% Analog
¥ MOS 9.5%

Bipolar 7.7%

Total ® Logic
Semicon- ::':":tE 9;:“9“ i 3395'1‘-:’:. of
ductor IFCUILS MOS MOS Digital
Market 84% of 90.9% of the :

$212.98 the Total  |piegrated Digital Micro.
Mﬁrkﬂt Eirmit gﬂ.ﬁn.-'izu Df 3&_3'::-':-:. Df

Market MOS MOS Digital

Memory
32 2% of
MOS Digital
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§1.2 SERNHEEAREL
« F—NEIIHELES (18324F)

The Babbage
Difference Engine
(1832)

25,000 parts

cost: £17,470
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«19044F: FKEBES TEIMFleming K ET ke, frEEHA

MBEREAN T B F B
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o 19404 N1 /R 5256 B Russel & BIPN 45
o 19474F )& M JRS28 2= John Bardeenfll Walter Brattain 22 A
A SR ( point contact transistor)
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e 19514F NU/R S5 = William
Shockley &3 T B SEH 145
AR (junction
transistor) , AAHTHIE
k.

e 19564, William Shockley ,
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Bipolar logic
1960’s

ECL 3-input Gate
Motorola 1966
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e 1970 %E: IntelAH]
1K bits DRAM®:

TZ: EEMPMOST
FRAERST: 8um
O R : 10mm?2

BRERUE: Intel
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o 19714F: Intel 4004

T&. M PMOST S
FRAERF: 10um
rmAREHL: 2300
PS5 . 108K Hz
SHTE: 13.5mm?

RERIE: Intel




§1.2 SERHEM KR

Intel 8080 Intel 8086/8088  Intel 80286

— —

Intel Pentium® Intel Pentium® Pro Intel Pentium® Il  Intel Pentium® 111

HRSRYE: Intel
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19744F | Intel 8080 NMOS,1P1M 6um | 20.0mm? 6,000 | 2ZMHz
19784F | Intel 8086/8088 NMOS,1P1M 3um | 28.6mm?2 29,000 | 4.7-10MHz
19824F | Intel 80286 CMOS,1P2M | 15pum | 68.7mm?| 134,000 | 6-12MHz
19854 | Intel 80386 CMOS,1P2M | 1.5um 104mm?2 | 275,000 | 16-33MHz
19894F | Intel 80486 CMOS,1P3M | 1.0pm 163mm? 1.2M | 25-50MHz
19934F | Intel Pentium® BiCMOS,1P3M | 0.8um 264mm? 3.2M | 60-66MHz
19954F | Intel Pentium® Pro | BICMOS,1P4M | 0.35um 310mm? 5.5M | 150-200MHz
19974F | Intel Pentium® II CMOS,1P4M | 0.35pum 209mm? 7.5M | 233-300MHz
19994F | Intel Pentium® IIT CMOS,1P6M | 0.18um 140mm? 28M | 500-733MHz
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2000%E ;
Intel Pentium® 4

TZ: i CMOSTZ, B i TR
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mAE R 42M
HEh#i# . 1.4-1.5GHz
AR : 224mm?2

BERYE: Intel
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Who are They?

J. Fleming Lee de Forest W. Shockley Jack S. Kilby Gordon Moore
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MooreEfE (Moore’s Law)
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§ 1.3 EBE/REF(Moore’s Law)
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1 $ 5 A R BRI 738

o /NFIAELE B ER I (Small Scale IC, SSI): <10[7]

o PHIAEAE RY L (Medium Scale 1IC, MSI): 10~100]7]

o KR4 B % (Large Scale IC, LSI): 100~10000]7]

o FBARIBLEE A E (Very Large Scale IC, VLSI): 104~108]7]
o HF IR L (Ultra Large Scale IC, ULSI): 105~108]7]
o EOKHIBAE A B % (Gigantic Scale 1IC, GSI): >1087]

2 ¥ T 20k
o XKIC
« CMOSIC
« BiCMOSIC
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§ 1.6 SERLH BRI TTL

d::j;g)n-—-- | System specifications | =» Initial concept

RUkgity 0

= System desi,
— R HE R [ Abstract high-level modelj Systen e,

VHDL, Verilog HDL

$

> Q ]T)E\f l-':j —F(TOp-dOWH) ( Logic synthesis ) = Logic design

and verification

> B & ] (Bottom-up) I

@ and verification
Bottom = Silicon logic design
design — Physical design and verification

level

( Manufacturing ) = Mass production,
@ testing, and packaging

| Finished VLSI chip| = Marketing

Figure 1.2 General overview of the design hierarchy
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