2017_CoolChips_Panel 170419

IEEE Symposium on Low-Power and High-Speed Chips

COOL Chips 20

YokohamaJdoho Bunka Center, Yokohama, Japan :
(Yokohama Media & Communications Center) April 19-21, 2017

Panel Discussion

Topics: “Cool chips for the next decade”

Yoshiaki Hagiwara

http://www.aiplab.com/
Hagiwara-yoshiaki@aiplab.com

ISSCC* 2013 | February 17-21
60 Years of (Em)Powering the Future

Plr-n-uy Talks lMondqy February 18) 60" Anniversary Di-‘tmqumhed Evening Panel

(Monday, Febrnuary 18) *Antiques from the Innovations Attic™

Marts van fen Bk
» Ittt o --'.M Yo P ht ol vt
oy Myage AN b Tt e Babert Cracersem | R Caewi Yortaak) Dasoe Raghars
W e s | Arotmazs oo s
RS- NVer Gamerton [ Shwgmpdy B BT 'Q“)eq:r- 1 Prey E op ey
ety Feapear 4% UOnd . ’ ‘ :
> |
Ymitgmi Voo et &-4
\...,.\,n.:u' ] T Waky s Fow W
¥ T VROV
‘ o Frton of InAONgy 1 Bpcteoan ! g Foon ooy
AN o 5 - )
> ) U ' ,*d_] 0

International Solid-State Circuits Conference
February 17-21, 2013 | San Francisco, CA

Welcome to the 2013 [EEE International Salid-State Circuits Conference (1SS5CC)
This year, we wil celebrate the 60th anniversary of ISSCC, ISSCC is the flagship
conference of the Sold-State Circuts Society, and = the prermear forum for the

presentation of advances in solid-state circuits and systems-on-a-chap. The

Conference offers a unique cpportunity te network with leading experts in the field.

For 2013, the Conference thame = "60 Years of (Em)Powerng the Future”®
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Yoshiaki Higihara: The p-n-p-n
Diode in Future Linear Motor Cars
and in Modern Imagers

John Louss Moll (1921-2011) was
studying & p npn dwde switch in
his Ph.D. dissertation work when
the first ISSCC was held in 1954. Ina
normal operation mode, this device
works as a thyristor, which can
drive a large current and s the key
device structure of an IGET applied
for a lincar motor car of the future
{sce higure 9). In a dynamic opera
non mode, thas device may work as a
simple p np n dynamic capacitance
that can detect and store one single
electron, which is a key device struc
ture of the modern image sensor
{see Figure 10)

I recall, when | was taking his
physics course at Caltech, that Feyn
man once saxd that an electron s
always [ree, moving around rapedly
in free space, even in sohd, and it

v = =

Yok ﬂ.ﬁi" Ernve Vmtee end Bob Broderser
NEVEr StoPs. I IS Very nara 1o catcn
an electron becsuse we do not know
exactly where 1t s, Dur aivilizaton
today is based on a technology that
controls electrons, down to a single
one

Imagine a photon incident 1o a
bipolar transistor base region. The
photon energy creates an electron
hole pair. And the photo electron
can be stored in the base region as
one single magority carrier. That is,
a bipolar transistor can also func
tion as a photon detector and/or a
storage container. | thought that a
room in 4 hotel must be empty and
clean before the first hotel guest
arrives. So must be thas transistor
base region empty and clean with
no pucst electrons at the begin
ning. This transistor in a dynamic
p-n-p capacitor mode 1s useful since
1 can caplure, confline, and con
trol one single clectron. But as a
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Yoshiaki Haphara shored s
memones of Richard Feynman, e
mentor and educater at Calvech, and
how he Jearned from dem that con
trol of electrons i at the heart of all
clecronc devices As an example
from s aitse, he pointed to the
Swons uld papa unctions thal are now
incorpecated (n modern day image
wnsers

Lign

Fram CCD to the dynamic p-n-p-o dieds capaciters.
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' Prof.J.L.Moll

student, | did not know yet how o
move that single photoclectron sit
ting in the base region to the out
side world so that we can make use
of it as a signal. | had no way yet 1o
know whether the hotel guest has
arnived and is resting in the hotel
room or not. We had no way yet o
ask the hotel guest to come up lo
the hotel lobby to meet me. | had
10 wail a few more years (until 1970
in my senior year in college) to find
the answer. We all know now it is
the CCD structure that can store
and twransfer one single electron,
With a precharge reset set gate and
a source-follower circuit, a scheme
invented by Walter Kosonocky. We
could finally meet our hotel guest at
the hotel lobby.

FIOURE 10 Frem CCD 1o the dynamic p-n-pn diods capacters.

ISSCC 2017 / SESSION 4 / IMAGERS /4.9

49 A 1ms High-Speed Vision Chip wilth 30-Stacked
140GOPS Column-Parallel PEs for Spatio-Temporal
Image Processing

Tomohire Yamazski', Hironobu Katayama', Shuji Uehara', Atsushi Nose',
Masatsege Kobayashd', Sayaka Shida', Masaki Odaharar',

Kenichi Takameya’, Yasuaki Heamatsy?®, Shizunori Matsumate?,

Leo Miashita’, Yoshihro Watanabe®, Takashi lzawa’,

Yoshinor Muramatey', Masaloshi Ishkawa®

'Sormy Samiconducior Solutors, AMsugl Japan

'Sy LSI Design, Atsugl, Jagan
‘University of Tokyo, Burdepo, Japan
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" Physics and
Technology of
Semiconductor

Devices
by A.S.Grove
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Mirror Cross Section :

]e glass (5 mm)
Au (80nm)

Cu (40nm)
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Physics and
Technology of
Semiconductor
Devices

by A.S.Grove
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Physics and
Technology of
Semiconductor
Devices

by A.S.Grove

1971 Iniel 1101

Physics and
Technology of
Semiconductor
Devices

by A.S.Grove

Prof.CAMead and myself, Sept 1972

1971 Intel 1101
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128 bit data comparator chip designed by CalTech and fabricated in Intel, 1972.
128-Bit Multicomparator

CARVER A. MEAD, RICHARD D. PASHLEY, wzsvaen, txxz, LEE D. BRITTON, YOSHIAKI T. DAIMON,
AND STEWART F. SANDO, JR., MzMazn, (EEE
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ISSCC1974 PhD Student Paper
on buried channel CCD

Prof T. C. McGilf
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»* Buried Ehnnnel CCD Structure
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1975-1982 Engineer in CCD Imagers and Camera System

1983-1989 Engineering Manager in SRAM/DRAM/ADC

1990-1998 General manager in Sony /NVM/MCU/PS1

1998-2008 Executive Staff Sony Semiconductor
Strategic Planning PS2/PS3

Mitsuo Saito (Toshiba)
Bob 'Guensey (I1BM)

Ken Kutaragi

Yoshiiaki Hagihara
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