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“The Supplier Clean Energy Program is at the center 
of Apple’s commitment to making world-class 
products with greener manufacturing. Our suppliers 
are taking significant actions to join us in this work, 
and we look forward to seeing more bold pledges as 
we continue to address our environmental impact.” —
Jeff Williams, Apple’s Chief Operating Officer 



579m

58

DESIGN

2018 9

24

5

TSMC

2050



59

2020 2030 2050 210019451870

7575

30 75
10 30

80 150
1860

1881
1890

1900
1901
1905

1919
1923

1929
1945

1960
1964

1970
1980 Japan as No.1
1980 email

1993
1995

2004
2008

2011
2020
2020 AI, DX, Green

CN: Carbon Neutral

CN CN Society
Society5.0 Society 5.0

59

GDP
2030

2050

60

(Etching, 
Depo,Oxide)

(Digital, Analog, 
Mixed signal)

3D stacking

Packaging



61

2030
Society 5.0

GDP

2030
2050

20

28nm

2050

62

MW

etc

PJ

pull

Pull

TI

PKG

IP



63

2030 2050

2030

IP
PKG

DX

64

Green LSI Green chip

Green LSI

EV

Green 
Chip LSI

Super Green LSI

Disposable chip

2030 Green LSI 2050 Super Green LSI



65

All Japan

Network

Network

Networktwe

66

2050



67

1. Introduction

2. DESIGN D-Lab)
3.

OI
4.

1. Start up
2. All Japan
3.

68

4 3



69

SDM

Schmookler(1966) Mowery and Rosemberg(1979),
Freeman(1982),Coom s et al.,(1985), 1999)

‘25
2016

1990

STARC

70

1
13

210 2020



71

1,179

1,314
1,419

1,580

1,703
1,765

1,830
1,880 1,895 1,913

1,970
2,000

2,633
2,566

2,381
2,276

2,336

H10 H12 H14 H16 H18 H20 H22 H24  H26 H28 H30 R2

2,372 2,374

2,700

1,932

50

2,284
2,273

2,273
2,500

2,000

1,500

1,000

HP https://www.jsps.go.jp/j-grantsinaid/27_kdata/index.html 

23

13

15-30

72https://www.mext.go.jp/a_menu/shinkou/sangaku/1413730_00010.htm



73
5 2016 4
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