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Microprocessor
1970 1kbit DRAM
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Unfortunately, No Evidence that this device was build and worked.



First Integrated Circuit

Nobel Prize in Physics (2000), Jack Kilby,
the invention of the integrated circuit.

A transistor and other components on a slice of germanium,
7/16-by-1/16-inches in size. (1958)
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Intel 4004

19714
10 um Process,

2300 Transistors,

108 kHz Clock Speed,

4bit CPU
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Pentium 4

20004F:
42 M transistors,
0.18 um process,
1.5 GHz clock,
64 bit CPU
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Intel EP80579 System—On—Chip
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DRIE: Deep Reactive lon Etching (Bosch Process, 1992)

SF ¢ plasma

thin fluoro-carbon
polymer film (passivation)
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3D Silicon Detector
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SmartCut (1991 : Michel. Bruel)
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1. MOSFS O RA—D E i

MOS : Metal Oxide Silicon
FET : Field Effect Transistor
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MOS (Metal-Oxide-Si) Transistor® ¥&1&

N-channel MOS (NMOS)
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Source
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CMOS (Complementary Metal-Oxide-Silicon)
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MOST /N A

MOS Capacitor (Vds=0)
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MQOS Capacitor ; Capacitance characteristics of

~a CMOS capacitor.
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Drain — Source [EICEEZMITSH

Vgs < Vth, Cut Off Ids =0

Vgs > Vth

Linear : Vds < Vgs - Vth Saturated : Vds > Vgs - Vth

Vds
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Early Voltage

V, = Early Voltage

I, = % B(V,.-V,) 1+ av,) .

V s ) VA Vds
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_ % BV, -V, )2(1 '

(VA = %: Early Voltage)

IR o V+V, Vv,
° I (sat) 1, (sat)
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Transconductance
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Body Contact

EEDOMOSIF48HFT /N1 R : Source, Gate, Drain + Body(Substrate)
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MOS TristEdDE & &
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