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State Award of the Republic of Armenia for Global Contribution
to Humanity Through High-Tech

LA S

YEREVAN — The 15th award ceremony for the Republic of Armenia’s State

Award for Global Contribution to High Technologies took place today.

Prime Minister Nikol Pashinyan, President Vahagn Khachaturyan, representatives

of the legislative and executive branches, and other guests attended the event.

PM Pashinyan presented the award to Japanese scientist Yoshiaki Damon

Hagiwara—founder of the AIPLAB consortium and president of the

LOCOMTEC AIPS Laboratory for Artificial Intelligence Partner Systems.
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Pinned-surface and double-junction photodiode type super
high-performance image sensor with built-in solar cell structure
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https://202011282002569657330.onamaeweb.jp/AIPS_Library/SSIS_%E5%8D%8A%E5%B0%8E%E4%BD%93%E8%AC%9B%E5%BA%A72022_%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%82%BB%E3%83%B3%E3%82%B5_%E8%B3%A2%E3%81%84%E9%9B%BB%E5%AD%90%E3%81%AE%E7%9B%AE_%E8%90%A9%E5%8E%9F%E8%89%AF%E6%98%AD%E8%AC%9B%E5%B8%AB.pdf
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State Award of the Republic of Armenia for Global Contribution
to Humanity Through High-Tech

YEREVAN — The 15th award ceremony for the Republic of Armenia’s State

Award for Global Contribution to High Technologies took place today.

Prime Minister Nikol Pashinyan, President Vahagn Khachaturyan, representatives

of the legislative and executive branches, and other guests attended the event.

PM Pashinyan presented the award to Japanese scientist Yoshiaki Damon

Hagiwara—founder of the AIPLAB consortium and president of the

> . LOCOMTEC AIPS Laboratory for Artificial Intelligence Partner Systems.
'/https://qlobalitaward.am/en/news/ -dr.-hagiwaras-visit-to-armenia
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Figure 10. (a) The cross-sectional view and (b} the potential profile of 8 multi-fjunction pinned photodiode type solar call: (o) 8 colorfilterlass color im-
age sensor; (d) 8 combination of a colorfilterless color image sensor and a solar cell
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Sony Bipolar Transistor type Double Junction Solar Cell

for Future Al Robot Vision Chip Applications
Yoshiaki Daimon Hagiwara

Sojo University, Kumamoto - city Japana

2nd International Symposium on Integrated Circuit Design
and Integrated Systems

DU

N Vil

N S o nBipolar  Transistor type Double Junction Solar Cell
for Future Al Robot Vision Chip Applicationso

Yoshiaki Daimon Hagiwara,
Sojo University, Kumamotaity, Japan
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Key steps of development of silicon -based image sensors are reviews and
explained  chronologically. And different aspects of the image sensor
chip design are discussed. Historical Sony Bipolar  Transistor and
Image Sensor Technology and Chip Design Efforts are explained in details,

that gave a strong hint and motivation for the author's new challenge

on the Sony P+PNPP+ Double Junction type Photodiode for Solar Cells.
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YoshiakiDaimonHagiwara, Ph.D.
IEEE Life Fellow,

AAIA Fellow,

Caltech Distinguished Alumni
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Armenia Global Higifech Award 2024 Laureate

YoshiakiDaimonHagiwara, Ph.D.
https://www.globalitaward.am/en/laureates/yoshiaki-daimon-hagiwara
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A 380H x 488V CCD Imager
with Narrow Channel Transfer Gates

Yoshiaki Daimon-HAGIWARA, Motoaki ABe' and Chikao OkapA'
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plantation mask, boron ions with the dose

level of 2% 10'? cm~? are implanted into the
silicon substrate throughout the exposed por-
tions of the thermally grown oxide. This step
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Fig. 2. cross sectional views of the electrode Fig. 13. Spectral Response of the photosensors.

This igthe first original PNP Pinned Photodiod&veloped

in 1978 with the excellent shortvave blue light sensitivity.
Hagiwara at Sony invented arfdrmed the adjacent P+ channel
stops to pin the P+ surfageising highenergy iorimplantation.

ThisPNPdouble junctionPinned Photodiode structurean
be used for a solar cell with a very high quantum efficiency.

Gate Oxide thickness 0.13 pm
13 .
Surface P region 2x10 cm-

throughout the device.

The
transfer efficiency of the vertical and horizontal

shift registers are more than 99.995% per
transfer. And high image resolution of 280 TV
lines/p.h. (Horizontal) and 350 TV lines/p.h.
(Vertical) have been obtained.

The typical dark current level is less than 3 %

of the maximum signal level at the room tem-
perature of 20°C. The spectral response of the
imager shows that this inherently SiO, exposed
structure has high enough quantum efficiency at
450 nm wavelength and functions as a color
imager with high sensitivity.
The typical dark current level is less than 5 nA/
cm?. For the particular device reported in this
paper, the ion implantation dose of the buried
channel is taken to be 1.7 x 10** cm ™2,

Gate Oxide thickness 0.13 pm

;i
Surface P region 1 x 10 cm2

12 .
Buried N region 1.7 x10em’

Buried N region 4.26 x 10"%m2

14 3
P substrate region 5x10 cm

14 _3
P substrate region 1x10 cm

20
Backside N+ region 1x10 cm

20 -
Backside N+ region 1x10 cm-
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