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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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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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is given by’

_V2m*q’¢V 4V2m*E}) Sio2
h= g o (- ) )

where & is the electric field at the junction, E, the bandgap, V the applied
voltage, and m* the effective mass.

When_the field approaches 10° V/cm in Ge and Si. significant current
begins to flow by means of the band-to-band tunneling process. To obtain
such a high field, the junction must have relatively high impurity concen-
trations on both the p and n sides. The mechanism of breakdown for Si and
Ge junctions with breakdown voltages less than about 4E,/q is found to be
due to the tunneling effect. For junctions with breakdown voltages in
excess of 6E,/q, the mechanism is caused by thé avalanche multiplication.
At voltages between 4 and 6 E,/q, the breakdown is due to a mixture of
both avalanche and tunneling. Since the energy bandgaps E, in Ge, Si, and
GaAs decrease with increasing temperature (refer to Chapter 1), the
breakdown voltage in these semiconductors due to the tunneling effect has
a negative temperature coefficient; that is, the voltage decreases with
chrw This is because a given breakdown current J, can
be reached at smaller reverse voltages (or fields) at higher temperatures,
Eq. 68. A typical example is shown in Fig. 25. This temperature effect is
generally used to distinguish the tunneling mechanism from the avalanche
mechanism, which has a positive temperature coefficient; that is, the
breakdown voltage increases with increasing temperature.

KT ol 51my 15 097 £ (B-type) Double P+PP-NP-P+HESEIAIEE
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y OTO" MASRP Y 20" Mgl EY B
: Si02

| okt !

V (VOLTS)
Fig. 25 Current-voltage characteristics of tunneling breakdown. (After Strutt, Ref 32)
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Semiconductor Device Physics of Pinned Surface Double Junction Solar Cell 045
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Silicon KOH Etching
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CHrRONOLOGY OF SiLicon-BASED IMmAGE

Sensor DeEVELOPMENT

Yoshiaki Daimon Hagiwara, IEEE Life Fellow
Sojo University, Kumamoto-city, Japan
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Figure 10. (a) The cross-sectional view and (b} the potential profile of a multijunction pinned photodiode type solar cell; {c] a color-filter-less color im-

age sensor; (d) a combination of a colorfilterless color image sensor and a solar cell



https://eds.ieee.org/images/files/newsletters/Newsletter_Jan23.pdf

https://pdf.elspublishing.com/paper/journal/open/ESP/2025/esp20250003. pdf 050

GND  vout GND CTG Sout pG VDD GND

N+ N+ P+

https://jglobal.jst.go.jp/detail?JGLOBAL_1D=202202279262400845

Pk %7
! : < > % T . y \' y .

b, N, 2 4 [} |
\_- . x .‘ ‘ |
,77J \ ¥ == }

'/ Punchthru Mode P-Si =

""f for Electrical Shutter == ..,,-;,

C‘[Jﬂ Signal Charge Storage——' v * a¥!

for Global Shutter



https://jglobal.jst.go.jp/detail?JGLOBAL_ID=202202279262400845
https://pdf.elspublishing.com/paper/journal/open/ESP/2025/esp20250003.pdf

~

51 Global High-Tech Award ¢ WAEXI bIT> mw»= 1b (I !(1975)3

e (197520086 ao SONYi no¥w 3 x IOt 400066
State Award of the Republic of Armenia for Global Contribution

to Humanity Through High-Tech
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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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