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tl‘le iapan times https://www.japantimes.co.jp/news/2020/07/04/national/science-health/japan-fugaku-supercomputer-coronavirus-drugs/

Japan's Fugaku supercomputer, world's fastest, narrows down COVID-19
drug candidates

JIJI, KYODO

Ranked #1 in TOP500
in June, 2020.

https://www.top500.org/lists/top500/2020/06/

158,976 CPUs

CPU (Fujitsu):
Armv8.2-A SVE
512bit

48 Cores

7nm FinFET (TSMC)

Source: RIKEN
https://www.r-ccs.riken.jp/jp/outreach/photogallery.html
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50 Years of Microprocessor Trend Data
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Original data up to the year 2010 collected and plotted by M. Horowitz, F. Labonte, O. Shacham, K. Olukotun, L. Hammond, and C. Batten
New plot and data collected for 2010-2021 by K. Rupp

https://github.com/karlrupp/microprocessor-trend-data?tab=readme-ov-file
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WSTS (WORLD SEMICONDUCTOR TRADE STATISTICS)
https://www.jeita.or.jp/japanese/stat/wsts/docs/20250603WSTS. pdf
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From IEDM and VLSI
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[1] L. C. Parillo et al., IEDM, p. 706, 1980. [2] L. C. Parillo et al., IEDM, p. 752, 1982. [3] J. Agraz-Guerena et al., IEDM, p. 63, 1984. [4] R. A. Chapman et al., IEDM, p. 362, 1987. [5] J. Hayden et al., IEDM, p. 417, 1989.[6] R. A.
Chapman et al., IEDM, p. 101, 1991. [7] M. Bohr et al., IEDM, p. 273, 1994. [8] M. Bohr et al., IEDM, p. 847, 1996. [9] S. Yang et al., IEDM, p. 197, 1998. [10] S. Tyagi et al., IEDM, p. 567, 2000. [11] S. Thompson et al., IEDM,
p. 61, 2002. [12] P. Bai et al., IEDM, p. 657, 2004. [13] K. Mistry et al., IEDM, p. 247, 2007. [14] S. Natarajan et al., IEDM, p. 941, 2008. [15] C. Auth et al., VLSI, p. 131, 2012. [16] S. Natarajan et al., IEDM, p. 71, 2014. [17] C.
Auth et al., IEDM, p. 673, 2017. [18] M. Clinton et al. ISSCC, p. 210, 2017. [19] G. Yeap et al., IEDM, p. 879, 2019. [20] Y. Wang, IEDM, 2022. [21] G. Yeap et al., IEDM, 2024. [22] K.Fischer et al., VLSI, T1.1, 2025.

T. Hiramoto, IEEE SNW, 2024 |25 — & %380
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The metal pitch is almost parallel to the technology node. The technology node roughly

reflects the integration density of transistors.

How about SRAM?

Cell Area ~(Node)? ?

T. Hiramoto, IEEE SNW, 2024 |25 — & %380

18



SRAMtz /L EtE ¢ g9 THE UNIVERSITY OF TOKYO

WL

1000 BLL BLR
[ |
100 Intel
T N\
5 10 Slope=2
o Intel 18A, 0.021um?
<
3 4 Intel 3, 0.024pum?
o
= TSMC 5nm
& 0.021pum?
0.1
0.01 - — —
1 / 100 1000 10000
/ | Technology Node (nm)
[ TSMC 3nm, 0.0199um?

TSMC 2nm, 0.021pm?
TARBER

19



EBETIT\T J — l\ 7 ¥ THE UNIVERSITY OF TOKYO

® 0.35pm<SWLVETIXBMT/—FIXT—FRE—BHLTUV=.

o TN, K/ —FIZ¥—FRTIILGKEY. EBEBEZFIFERLTL V.

® LCAM, BRIFBHLIIZE M/ —FOBMFEINSTES. EEICITEN/—FD
BFIEEITIIRBFEITSAEL.

® D7 VR IEERMFE/INIC(ELVHS.

® B BICEM/—FElE, BRBADEIIELD. /—FOBFERLTEICKET
SN TWAEFRIEFYT LICIXFELLL.

® FHMTIIEL, LFENICEBLTLEERE X LNLDT, IDEFITNIE
it/ —FOBFEINSTES.

20



RE & T RILF—

(_#¥ THE UNIVERSITY OF TOKYO

1000 .

— m 4. Technologynode Predictions

£ - (IRDS 2022

£ Edition)

o 100

o O

e m 'nm N CFET

>

3 " |

5 10 ml _ 3D VLSI

£ Cvii FinFET

(&) .. A

P T
L - —

= 1 ey & a0 00Bg0

N> Strain ) EUV

o L

z 01 On-200

e Actual Numbers (Int. Do

S (a) Conferences)

o 0.01 | | | | |

1980 1990 2000 2010 2020 2030 2040

Year

B REEIRNLF—IIRRICHEL TE-D,
RIETIIEIFERICSH .
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HH: FEERESERE, Vdd, Tiny, Vthh®
FRSRICHESTLT LS,
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T=of-—2HEMT [K¥¥ 7] 1T
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Assumption: (1) The gate width W=10Lg in planar transistors, (2) fin number reduced from 3 (2012) to 1 (2024), (3) GAA stacked sheet
number increased from 3 (2025) to 4 (2031), (4) CFET introduced in 2028, (5) stacked tier number increased from 2 (2031) to 6 (2037), (6)

FO=1, and (7) lon and loff are normalized to effective width (Weff).

T. Hiramoto, IEEE SNW, 2024 (©IEEE, 2024) .
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T. Hiramoto, IEEE SNW, 2024 (©IEEE, 2024) .
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