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- - 2 - Presid f the Republicof A ia Vah Khach ded the sol d
Japanese scientist Yoshiaki ceremony held at e Preidential Residonte for tne RA Stte Award for Gabal Coniribio f

the High Technologies, Presidential press office reports.

Da m 0 n H ag Iwa ra awa rd ed The award has been presented since July 6, 2009, through the initiative of Synopsys, for global
contributions to the field of Information Technology (IT).

Armenian State Prize for his ;I‘;I'éiﬁnac\)/l\/;é%cszeremony highlights Armenia on the global IT map as an emerging center of high
global contribution to

high-tech for 2024

The award program is carried out by a committee appointed by the Prime Minister of the
Republic of Armenia. The initiator and supporter of the award ceremony is Synopsys.

The sponsor of the award ceremony is Viva Company.
The ceremony is supported by the Hayastan All Armenian Fund.
The media partner is the National Network Foundation.

The 2024 State Award was presented to Dr. Yoshiaki Damon Hagiwara, founder of the AIPLAB
Consortium, president of the Artificial Intelligence Partner System LOCOMTEC AIPS Laboratory,
IEEE Life Fellow, member of AAIA, and distinguished alumnus of the California Institute of
Technology (Caltech).

The RA State Award for Global Contribution to High Technologies was handed to Dr. Hagiwara by
Prime Minister Nikol Pashinyan, who congratulated and thanked him for his significant
contribution to the advancement of science.

Expressing his gratitude for receiving the high honor, the renowned scientist emphasized that he

%] 33 whtnwywl Upgwlwyhl wpdwlwgwd 15-pnpuithubyhpp® Gwuy... has been guided in life by the motto: “Science creates truth, and truth creates freedom.”
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Hagiwara Contribution to Global High Technology

2025 06 10 Hagiwaraisthewinner of the Armenia State Global High Technology Award 2024.pdf
2025 06 10 Hagiwara Contribution to GlobalHigh Technology.mp4

Please see http://www.aiplab.com
(1) International Conference CCD79 in Edinburgh, Scotland UK

"ADVANCES in CCD Imager " Technical Digest of IEEE International Conference

(2) International Conference ESSCIRC2001 in Vilach, Austria.

"Micro-Flectronics for Home Entertainment”

(3) International Conference ESSCIRC2008 in Edinburgh, Scotland UK

"SOI Designin Cell Processor and Beyond"

(4) International Conference ISSCC2013 in San Francisco, California USA

Invited Plenary Panel Talk at ISSCCC2013 on Feb. 2013 onlmage Sensors

(5) Pinned Photo Diode and SONY HAD are the same thing. Both were invented by Hagiwara
at Sony in 1975 in the Japanese Patents (1975-127646, 1975-127647, 1975-134985).

Japanese Patent Application JPA1975-127646 Japanese Patent Application JPA1975-127647 Japanese Patent Application JPA1975-134985

(6) Hagiwara as a PhD student at CalTech designed a Fast 128 bit digital data stream parallel
comparator chip, which was fabricated at Intel with the Intel 1101 PMOS process technology.

|EEE Journal of Solid-State Circuits, VOL.SC11, No.4, October 1976.

" 128-Bit Multi Comparator”



https://202011282002569657330.onamaeweb.jp/AIPS_Library/P1976_128_bit_Comparator.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/3_JP1975-127646_NPNP_triple_junction_Pinned_Photodiode_Patent_32_pages.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/4_JP1975-127647_NPN_double_junction_Pinned_Photodiode_Patent_22_pages.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/5_JP1975-134985_PNP_double_junction_Pinned_Photodiode_on_Nsub_Patent_7_pages.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/13_P2013_ISSCC2013_Panel_Talk_25_pages.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/12_P2008_ESSCIRC_2008_SOI_Design_in_Cell_Processor_and_Beyond_7_pages.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/11_P2001_ESSCIRC2001_Micro-Electronics_for_Home_Entertainment_11_pages.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/P1979_CCD79_in_Edinburgh_1979.pdf
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https://202011282002569657330.onamaeweb.jp/AIPS_Library/2025_06_10_Hagiwara_Contribution_to_Global_High_Technology.mp4
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Please see http://www.aiplab.com
(1) IEEEIEDM2004 Conference Short Course at [IEDM2004 Short Course, December 2004,

Tutorial Short Course on Image Sesnors by Yoshiaki Hagiwara.pdf

(2) Introduction to the world of Digital Circuits for Artificial Intelligence by Yoshiaki Hagiwara, 2016
hitps://www.seizansha.co.[p/ISBN/ISBN978-4-88359-339-2.html
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(3) SSIS Education Seminar Course on Semiconductor Techology, 2018~2023 by Yoshiaki Hagiwara
http://www.aiplab.com/Story_of Image Sensor_and_Solar_Cell.html

(4) SSIS Education Seminar Course on Semiconductor Techology, 2018~2023 by Yoshiaki Hagiwara
FEERERERE (A XVt T —BNEFOH | EMMJRE pdf
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JPA1975-127646, filed on Oct 23, 1975

Japanese Patent Application JPA1975-127646

Japanese Patent 1975-127646

N+NP+NP junction type Buried Pinned Photodiode
with Built-in MOS Capacitor Buffer Memory Global Shutter Function

and the surface N+N doping slope Barrier Electric Field Photo Pair Generation

Global Shutter MOS

Capacitor Buffer Memory\*

m—

Si02
S:E CTD
L S e o
CTG o N /&
- P+ o
N-
Vpin D
— N+ ][\
Pinned Surface g,k Light U

Charge Transfer
Action Mode

Global Shutter
Action Mode

MOS Buffer Memory

T vl
L ii:l P e 16
* 3k e ',;'fl Yoz i+>
A ?_tgrl P e o
A J,Eél 2 ¥
=TT
y '
B N L
]
I
ﬁf""‘f Ves
Loy Ggarrier Electric
X Field Photo Pair
""\ Generation
|

@ p

e

I

Fig. 7


https://202011282002569657330.onamaeweb.jp/AIPS_Library/3_JP1975-127646_NPNP_triple_junction_Pinned_Photodiode_Patent_32_pages.pdf

JPA1975-127647, filed on Oct 23, 1975

Japanese Patent Application JPA1975-127647
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https://202011282002569657330.onamaeweb.jp/AIPS_Library/4_JP1975-127647_NPN_double_junction_Pinned_Photodiode_Patent_22_pages.pdf

JPA1975-134985. Nov 11, 1975

Japanese Patent Application JPA1975-134985
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https://202011282002569657330.onamaeweb.jp/AIPS_Library/5_JP1975-134985_PNP_double_junction_Pinned_Photodiode_on_Nsub_Patent_7_pages.pdf

2025 05 15 Yoshiaki Hagiwara Armenia Global High Technology Award 2024 Winner

Armenia State Global High Technology Award 2024 Yoshiaki Daimon Hagiwara.pdf

Armenia State Global High Technology Award 2024 Yoshiaki Daimon Hagiwara ENG.mp4

Armenia State Global High Technology Award 2024 Yoshiaki Daimon Hagiwara JPN.mp4

http://www.aiplab.com

00


https://www.1lurer.am/en/2025/05/15/Japanese-scientist-Yoshiaki-Damon-Hagiwara-awarded-Armenian-State-Prize-for-his-global-contribution/1313811
http://www.aiplab.com/
https://202011282002569657330.onamaeweb.jp/AIPS_Library/Armenia_State_Global_High_Technology_Award_2024_Yoshiaki_Daimon_Hagiwara.pdf
https://202011282002569657330.onamaeweb.jp/AIPS_Library/Armenia_State_Global_High_Technology_Award_2024_Yoshiaki_Daimon_Hagiwara_ENG.mp4
https://202011282002569657330.onamaeweb.jp/AIPS_Library/Armenia_State_Global_High_Technology_Award_2024_Yoshiaki_Daimon_Hagiwara_JPN.mp4

Armenia_State_Global_High_Technology Award 2024 ZEit= xR R I3

EESONYDOIKRERRE (7 7/) . 5B148 (GK) 12, PILAZTOEEIL NNV OREBAE

SERIC THARDOEERETIAMX ZTHAEBAKEMN. BERNAOKREOBFSENZE RIS
Bz 27, HEDH c‘:T\ Armenia_State_Global_High_Technology_Award_2024% & L 7=,

++++++++++++++++++++ A+
HRREASONYDEDRRZFY, M)AV TAZ 2V FOEHADETH 5,
+++++++++++++++++++++++++++H++H+H+H+H+H+H+H+

R E c;tCALTECHT‘aLEF (2. INTELREDFREELEREZRTE, YVarynNL—niiE L Zzn
BE:ZEHZ L7, CALTECHZ A%, SONYIZAtt L. SONY?DEES BIPOLAR TRANSISTOR
iz e FIC, INTELHHO TP 2 VEEFEEERHTEFME L T, BARE DL EFXRTRH
FZFeFHBELE, REOHBSFICSTFONSONYDFEFEEZLETH I A TIBREEIT
KELERLZODERAMICOV AV TAFTVFHAERL T, SHEOEHIRD ONT-,

PRRMB RS EBED 2 F4. 170K KEH Y 7+ = 7 M Riversideds D I
BF L7, ZDH&, PasadenaCHBH Y 7+ V=T IRKRICEF L., BFIFEPBE-
BEEEEELAKR BEL. 19755285 5(FSONYICEIH L. 20084 ( 7E iR M,

Z DR IFIVEE D, SONYIREEL 2 6 5% DB DSONYDBipolar Transistorikffi & £ > b IC
BRBEOLEEFIAETE 19 7 SEICKB L, ZDRIHEERILICER LSONYD
ETFANATOREICKERARL 2o RED, HRADIXTT+D6 0%UEDS v 7%
BHSONYDEDYFRRIZ, MRDFEBEEFFICL Y. fbith o DRFAMMOBED HFHON,
SOSONYD¥EERDEROEE S CHIL X7,

% KIRRIBIZS DL ZASONY/Z T HBMC LA, D19 7 5 FERBDBIEKE D48k
& g RAFFIF. FEBENICKEERIANLFEZBIERT AN FICHRRAERTE 28K
' :2f -Zl EHETFCHTHB, FNESDIHIANFEBRT AN FICHER  TH]MTE 5,
' ' KBEBBAOISHICHE L TL3,
3nzhwyh MWipinG Iwghywpw Yoshiaki Daimon Hagiwara

http://www.aiplab.com

01


http://www.aiplab.com/

Fellowd¢ 4

[ 0%

un
2

LCCDO MW 7w A2 A W] 3.
LY MCLT ey 4] 56 1

kAKX
AR BWT

) {1 ',r\i';' Jo X

’
~ 5

i l‘l

VA IEEE Fellowit 4 X h k|
}H I ﬂl“.; \
|2 & vll/t(‘ 4. kv vy

001281808
“ |“;."' *”’

& h 2 A v
& "B

K iRk

4

'
'

{

:
b SR 4
o N

| A I‘{"i |

g

T T4 A

£ 18] % L

G h X h

‘r il N 1 I
I

Diode w

®

SONY- Fairchild Patent Wair {l‘ n Pinned Photo |

g
L
<
From Japanesi :’“ vs Paper, July 16, 1¢

1996 é£ 7 8 BT RMKMRES) S
(2000 % | A KBRS TRERT Y = —HIF)

In January 2000, the US -.:1/).'6.'2:.‘ court made the

1-2000)

)

k

-1

-1 ,c

Cd&ﬂdmnmh‘[

Y=lll—p |t J\'Dﬂr? O'M\’

SR Y XERNORS BT |
. g 'T.-

" NwY m“

IeINGe

?.-ll\'m JICTRF 2
Eo%e-Ii mm

Y RSO

‘> (=73 a2 0|

ZE\ N - -0R memr’mwn
SINCREACSRRS | CO0SR-11<) R | ANrBESHONE

final ju ment favoring Sony ¢ ns. And the
lor ;S” -Fairchild Pat War on the PDD with
the built-in vertical ov ow drain (VOD) ended.

]

OOOMUBRVIR AT « | RABEOVURTOMNER | #7S\ e ¥Nx\ - BU-0

SO o ORS00
SR BSOS | 7S\ N SICHEE mwm

MESHALAPRRIOT | FAORES CANFEOY | /) —In AMFREy-—u
REERHASISHNNDY | MSHCRATRSOFHON | —u | RIS ACEINGIRE ©

PO~ 3 | $rc

oS ‘
HETIREMIGOUBROD

~ERCHENR ARl

hE'\QWuWT , s

ACTY RIOSIRGAES .;.‘
{ sic S

FRAER YN TUERGT

) nie - NP S Y

<R | INAHFON0

W

| il
I T
|

|
(IR
{fher
Wil
{8
TN
s

X

N~
Q!

—
1
B

illql
;-1-,4

vith Vertical OFD

fgsa;a&caof

- N Y!!B!&ﬂ

~

A

73

02



& IEEE

THE INSTITUTE OF ELECTRICAL AND-ELECTRON ICS ENGINEERS, INC.

Certifics thatr

Yoshiaki Daimon Hagiwara

has been elected to the grade at’

for pioneering work on, and development of,
solid-state imagers.
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Global High Technology Award 2024DZHRXMTOD TIAZTHREBKE L O IJKRE

2025 05 15 Yoshiaki Hagiwara Armenia Global High Technology Award 2024 Winner
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(A) ConventionalN+NPP+ Single Junction Solar Cell

(B) Bipolar Transistor P+PNPP+ Double Junction Solar Cell
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Band Diagram of Photo Electron Fog (e-) and Hole Fog (Si+)

with
Band Bending Effects of { VBP=(kT) In(P+/P) ; VBN=(kT) In(N+/N) ;}
X=
Light . T 8|

Hole Fog (Si+)
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Five Equations with Five Unknowns ( lout, Ild, le, Vout, Vs ) ;

(1) Isc=lout+ld+le; (3) Vs=loutRs ;
(2) Vout = lout Rout ; (4) Vout + Vs = le Re ;

(5) ld = ( lo ) { exp((Vout + Vs)/kT) — 1 } »

Isc —Vout< O

— Loy Rs ee—
A 4P+
—AWWW
wD : Light Id]
x=:xz i | —— Re ]le
T lout ] lout
|ou Re RS lSC VS > 0
|d Rs l |out Rout
i 4 " = MPTT
SCG _@_: Isc I Control

Light < Isc —

One More Condition { d(Power)/d(Rout) = 0 ; } gives the maximum output power.
(6) Power = (lout)(Vout) ; (7) d(Power)/d(Rout) =0 ;

Find the optimum value of Rout to obtain the maximum power.
MPTT = Maximum Power Tracking Technology
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A circuit model of (a) the floating-surfacer N+NPP+ single-junction-type solar cell and
(b) the proposed pinned-surface P+PNPP+ double-Junction solar cell in comparison.

Isc —Vout< 0

=Y “’?" ow
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2025 IEEE The 14th International Conference on

lCCCAS 2025 Communications, Circuits and Svstems
Wuhan, China | May 23-25, 2025

2025 05 23 ICCCAS2025 Yoshiaki Daimon Hagiwara Wuhan China Slides.pdf

2025 05 23 ICCCAS2025 Yoshiaki Daimon Hagiwara Wuhan China TEXT pdf

2025 05 23 ICCCAS2025 Yoshiaki Daimon Hagiwara Wuhan China.mp4.
5. P+PNPP+ double junction solar cell with pinned-surface and pinned empty-potential-well RE BIE DS R Rt Rl SAr s PN fgigg; I»IRE-) kb i%i’;f; 3!
a) B e [rZon I N »
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Figure 16. Two types of Double Junction Solar Cells in comparison.
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“Water and Solar Energy for all people on the earth.”
Yoshiaki Daimon Hagiwara, AIPS
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