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(1) ─ⱦ☺◖fi ⅛╠─ ─ ╩ ≤⇔√  

a. ₈Ɫכ♪꞉▬ꜘכ♪꜡☺♇◒⌐╟╢ LSI₉ ⅛╠₈ⱪ꜡◓ꜝⱶ ⌐╟╢ LSI₉

┼─  
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,2000,p.33
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( ,1987,p.16 ,2006b)

LSI
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LSI

,2000,p.50  

LSI 1970 6 16

LSI

LSI

ROM

LSI 1969 4 28

1970 2 6 ,2000,p.60  

LSI

LSI ROM

LSI (Faggin et 

al.,2007,p.4) 1969  
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(

,1987,p.32)  

1

ROM

/

9 LSI

( ,2007b) 
(1)

 

LSI LSI

LSI

LSI

17,800 11,900 2/3

LSI

6 8 ( ,2007c)

 

1968 LSI QT-8D(1969 )

8

 

MOS LSI QT-8D

2 LSI LSI

LSI LSI 4

LSI 5 LSI

3 3,453

LSI 75
(2)

 

1969 8 21 LSI

LSI 5

10 15

1970 300 1972 150 50

( ,1987,p.38)

 

                                                        
(1) (1987) p.38 LSI  

(2) (2003) 44 1 ,p.72

LSI 200 108 1 5

27,000 1 360 LSI 75  

1 LSI  

  LSI  
 

 
  

1  1,000 24 

2  2,400 800 16 

3  2,000 -- -- 

4  2,000 1,500 24 

5 ROM  3,500 2,600 16 

6  2,000 16 

7  2,400 2,000 24 

8  1,500 16 

9  1,000 500 16 

 17,800 11,900 
 

(2007b) CPU 4004 (3)  

2  

LSI 

 
 

 

 633 

 740 

 900 

 940 

 240 

 3,453 

[ ] (1987)p.38 
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LSI

(Marcian E. "Ted" Hoff)

 

N N

10 4 LSI

N 2 ( ,1989,p.48)  

4 CPU LSI

4 CPU LSI

CPU LSI

 

( ,1987,pp.45-46)  

4004

 

1969 9 16

3

3  

(3)
LSI

LSI 3 8

4  

LSI LSI

                                                        
(3) 4004 1,900 2,300

 

3  

 

  

LSI  
 

 

( ) 
LSI  

 

 

( ) 

1  1,000 20  500 20 

2  1,500 30  1,800 35 

3  1,500 30 RAM 1,300 20 

4 A 1,500 30 ROM 2,600 20 

5 B 1,500 30 ROM 2,600 20 

6  700 20 ROM 2,600 20 

7  700 20 ROM 2,600 20 

8 ROM 3,400 30 ROM 2,600 20 

9 ROM 3,400 30  500 20 

10  1,800 30  
 

 

 17,000 270  17,100 195 

[ ] (1987)p.51 3  
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c. ⱦ☺◖fi─ ⱪꜝfi⌐⅔↑╢ LSI ─ ─ ╩╘←╢ ─ ™ ™  

LSI 6

8 ( ,2007c)  

LSI

Intel(1998)

(2001) Intel(2006) 12 LSI

(Robert Noyce) Noyce& Hoff(1981, p.9 p.11)

Volk et 

al. (2001,p.4) Stanley(1987,p.158)

Aspray(1997a,p.10) Allan (2001) Berlin(2005,p.186) Tedlow(2006,p.14

4) Web

(4)
 

(Gordon E. Moore)

1995,pp.88-89 Moore(1997) Moore(2000,p.28) 13

 

LSI 12

LSI

( ,2007c) 1969 9

(Stanley Mazor) Mazor,S.(1995,p.1601) 8  

1970 LSI (Federico

 Faggin) Faggin(2001) Faggin(2009,p.12) 7

LSI CPU 4 LSI

Mazor

4 Faggin et al. (1996,p.11) ROM

                                                        
(4) Andy Grove

Berlin(2005,p.187) 2

2,000 LSI 12 15  

1 12

LSI

 

 

[ ]Intel(1998) 
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10  --- 10

ROM 7 LSI

(Busicom had proposed a ROM-based, macro

instruction programmable decimal computer consisting of seven different LSI chips:  progra

m control, decimal arithmetic unit, timing logic, ROM, shift register, printer control, and 

output ports)  

7 LSI (2007b) 1

8 LSI LSI

 

4004

12 13 8

(5)
 

 

d. ⱴ▬◒꜡ⱪ꜡☿♇◘₈כ ₉─  --- ⱴ▬◒꜡ⱪ꜡☿♇◘כ─ ─

⅛╠─  

LSI 5

4004

 

IC IC LSI

1 3

 

LSI

LSI LSI

1

(

,1987,p.45)

 

LSI LSI LSI

(Faggin et al.,1997,p.7) 
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4004  

LSI LSI

LSI LSI LSI

LSI

 

 

 

CPU

Maurice V. 

Wilkes 1951

 

LSI ROM

LSI

ROM 4 CPU

 

Leslie Berlin 2004 7 1

(There was no real invention [in a technical sense]. The breakthrough was 

a recognition that it was finally possible to do what everyone had been saying we would some day 

be able to do.)  (Berlin,2005,p.183)  

Stanley

(The microprocessor was therefore born out of necessity as a natural development 

in the progression of logic design) (Stanley,1987,p.158)  

4004

,1996, 1  1 )
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(2) 4004 ─  

a.  --- 0.06MIPS 

4004 8

3 4 12

CPU ROM 2 8 ROM 4

CPU 3

(6)
 

4004 750kHz 5.185Mhz

7 740.7kHz ( ,2002,p.214)

Intel 4004 741 kHz 4004

8 1 741 10
3
[1/s] 8 10.8

s
(7)   

4004 8 16 4004

8 16 1 1

12 4004

750KHz 750 1000 75

4004 75 12 6 2500

4004 MIPS (Million Instructions Per Second) 

0.06MIPS ( ,2007k)  

4004 25 1946 ENIAC 18,000

280 0.2ms

10 10 2.8ms 6ms  

4004 16

1.6ms ,1987,p.58) 4004 3 mm 4 mm 

ENIAC

 

 

                                                        

(6) Faggin et al.(1972)p.2 Figure 2 (1987),p.62 21  

(7) (2001) 4004 30 2001 11 5

Intel(2007) ñ60 YEARS OF THE TRANSISTOR: 1947ï2007ò Intel(2010) ñIntel Microprocessor Qui

ck Reference Guide - Product Familyò, http://www.intel.com/pressroom/kits/quickreffam.htm

4004 108KHz  

MCS-4 1971  Intel(1971,p.3) MCS-4 1973

 Intel(1973,p.6) Faggin et al.(1972,p.2)4004 ( ,1987,p.58)

4004 108KHz 4004

10.8 s

2003 10 (http://www.cqpub.co.jp/interface/toku/2003/200

310/toku2.htm ) 4004 10.8 s

 

http://www.intel.com/pressroom/kits/quickreffam.htm
http://www.cqpub.co.jp/interface/toku/2003/200310/toku2.htm
http://www.cqpub.co.jp/interface/toku/2003/200310/toku2.htm
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b. ⁸⅔╟┘⁸ⱷ⸗ꜞ ─ ⅝↕  

4004 4 CPU 8 46 CPU

4 CPU 3 4 3 12

(Faggin et al.,1972,p.2)( ,1987,p.61)

2
12

4048 4KB

 

4004
(8)

4001 4002

4001 4002 16

ROM 256byte/ 16 =4 KB RAM 40byte/ 16 640byte

 ROM RAM

48
(9)

 

 

 

(3) ⱴ▬◒꜡ⱪ꜡☿♇◘כ≤™℮ ─  

4004 3 mm 4 mm

 

4004

(

,1987,p.2)

8086

CPU

( ,1995a,p.63)  

2

ALU(A rithmetic and Logic Unit

)

ALU 4004 MCS-4

(general purpose microprogrammable 

computer) (Faggin et al,1972,p.1)  

                                                        
(8)  

(9) Electronic News, November 15, 1971 4004 (Noyce a

nd Hoff (1981) p.9 ,1987,p.vi ) 4004 Intel(1971) p.

1( ,1987,p.3 )  

2  

 

[ ] (2007) CPU 4004 (5)

ITpro,http://itpro.nikkeibp.co.jp/article/Watcher/20070424/269342/ 
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( ,1987,p.53)

,2007d)  

4004

( ,1987,p.84)

400 150

150

ROM1 ( ,1987,p.63)  

 

 

(4) ◦☻♥ⱶ ⌐ ⇔√  --- ⅜ 4004 ≤⌂∫√  

4004

 

 

a. 1000 DRAM 2000 SRAM 3000

CPU 4000

,1987,p.73  

b. 

ROM RAM

MCS-4  "an LSI 

micro computer set" "a 

microprogrammable computer 

set" 

ROM 4001 RAM

4002

4003

4004  

 

4004 1971 3

4004

1971 6 8

LSI 4004  

b ROM RAM

MCS-4 (

3 MCS-4 (1971) 

 

[ ]  R. Noyce and M. Hoff (1981) "A History of Microprocessor 

Development at Intel," IEEE Micro, Vol.1, No.1, p.9 

[ ] Electronic News, November 15, 1971 
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,1987,p.91) 1971 15 Electronic News 4001 4002 4003 4004 4

LSI 4

LSI 3  

 

4 MCS-4  

     

4001 ROM 1970 10  1 bit

8bit/ 256 =2048bit 256byte 4 I/O  

4002 RAM 1970 11  bit,

4bit/ 80 320bit=40byte  

4003  1970 10  I/O LSI 10bit  

4004 CPU 1971   3  4KB 

[ ] (1987) ,p.87  

 

4 4001 4002 4004  

Intel 1971 ,p.1 

5 MCS-4 (1) 

Faggin et al.(1972) p.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(1987,p.60)

(1995a,p.68)

CPU4004

&  

CPU 4004 ROM 4001 RAM 4002
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6 MCS-4 (2) 

(2007g) 

 

 

 

 

 

 

 

 

 

 

 

(5) ≤Ɽ♁◖fi─ⱣꜞꜙהכⱠ♇♩꞉כ◒  ---- ◖☻♩

╩ ↕∑√  

4004 CPU CPU

CPU IBM360

1960 32 1960

4 CPU

0.06MIPS 4KB 4 CPU

CPU CPU

CPU

CPU

 

4004

disrupthive innovation

4004

 

CPU

4004

( ,1989,p.49)

 

4004 MCS-4



(2004,2010)  Intel 4004  

http://www.sanosemi.com/history_of_intel4004.pdf 

13 
 

4004

 

 

 RAM ROM

RAM ROM 256

RAM

( ,1987,p.46)  

LSI LSI

ROM RAM LSI

,2007e Faggin et al.2007,p.7)  

IBM 1620 IBM  1130

(Faggin et al,1996,p.10)DEC PDP-8 (Hoff et al.,2006,p.7)

 

IBM 1620 10

IBM 1620

IBM 1620

4 CPU 2000

10

10 10

( ,1987,p.53)  

8 DEC PDP-8

( ,1987,p.54) (fairly large

 program memory)

PDP-8 (lean architechture)

LSI

Noyce&Hoff,1981,p.10 

CPU 4004

4004

 
















