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“Water and Solar Energy for all people on the earth.”
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Happy birthday, Yoshiaki!

On this special day, we'd like to celebrate you, a wonderful member of our IEEE CS
community whose support and contributions are what keeps us going. With our drives
Zipping away at full speed to keep up, we wish you a most happy birthday.

When compiling your program of fun things to do today, we hope you will count our
gift in that number: an article we chose from our CSDL just for you, "You make me
happy: Using an adaptive affective interface to investigate the effect of social
presence on positive emotion induction”.

DOWNLOAD 'YOU MAKE ME HAPPY' PDF

We learned in this article that our happy moments are quantifiably even happier when
experienced with friends, which is why we're sharing it with you--because that makes
us happy!

Your friends here at IEEE CS look forward to fostering technological innovation for the
benefit of humanity with you now and in the future, this year and for many years to
come. So here's to you.

Have a happy, happy birthday.

1EEE
Best regards, @ COMPUTER
.| SOCIETY

The IEEE Computer Society Team

© 2025 IEEE Computer Society | Contact Us | Privacy Policy
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|EEE Journal of Solid-State Circuits, VOL.SC11, No.4, October 1976.
" 128-Bit Multi Comparator”

Carver Mead Awarded Kyoto Prize by Inamori Foundation - www.caltech.edu
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Pinned Surface Completely Depleted Buried Channel Double Junction type Solar Cell.pdf
Fvidence that Hagiwara at Sony invented Pinned Buried Photodiode in 1975.pdf
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Who Invented Pinned Photodiode ?

The evidence is given below by the patent application sheet
Hagiwara at Sony invented Pinned Photodiode on March 5, 1975.
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Figure 16. Two types of Double Junction Solar Cells in comparison.
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Floating-surface hole/electron recombination loss of the conventional single junction type solar cell.

https://www.elspub.com/papers/j/1847005436829155328



https://pdf.elspublishing.com/paper/journal/open/ESP/2025/esp20250003.pdf
https://www.elspub.com/papers/j/1847005436829155328

DP=10"cm” for O, ~2000cm;|  Rs = (p) (Thickness)/(Area) ;

..... CLLTLT

Super High Resistivity P-type Silicon Wafer
200|u m P
I, JR—

Impurity Atom Density Resistivity N-type Resistivity P-type

16 -3

10 cm O ~0.50Qcm ,Op 1 Qcm
15 -3

10 cm P, ~50cm pp ~ 10 Qcm
14 -3

10 cm Pn ~50 Qcm 0 p ~ 200 Qcm

For P-type silicon chip with thickness 200 y m and Areal cmx 1 cm,
Rs ~ (200 1 m) (2009cm)/(108,u m2) =4Q ;

For Area (1 cmx 1 cm ) and Thickness (200 ym ),
P-type silicon wafer has the substrate resistance Rs~4Q.



(1) Use high-energy P+ ion implantation to form the lightly-doped deep-buried N region

******VN*******
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P+ .
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P+ s
D 4 > N P
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(2) Use low-energy B- ion implantation to form the lightly-doped surface P region

-




(3) Cover the surfaced with a thick SiO2 Oxide Protection with the CVD method.

Si02
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O
=
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(4) Form P+ region on the backside wafer by thermal diffusion method.
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(5) Form windows to form N+ region on the front side wafer by thermal diffusion method.

Mask 01 SiO02 SiO2

P+

Si02

Si02
mv)
prd




(6) Form windows to form P+ region on the front side wafer by thermal diffusion method.

Mask 02 Si02
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P+ N |P+
S | S
P+

Si02
o
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(7) Form metal contact windows for the surface P+ and N+ regions.
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(7) Form metal wires.
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Band Diagram of Photo Electron Fog (e-) and Hole Fog (Si+) Maximum Depletion Width WD is only about 2pum.

with

Band Bending Effects of { VBP=(KT) In(P+/P) ; VBN=(KT) In(N+/N) ;} lght
X=X) : \
gt [ ;
| N P V:>° P+ SIO2 | N fe=—— WD —— P P+
lout sesees > A WD : E
“Vou<o X0 : P XikLie XaX2 -Vout< 0
Lot i : Electron Fog (e- ) H |out ei ;
_____ ¢ 1 : : 3 14 ;3 2
................................................... \ Let DP =100 um =10 cm and QN = DN*WN = 500 pm 5)(10 n:m ;
- 5,
7|\ For DN =5000 pm° = 5% 10 cm’
Vout VB WD 5
— 0y 059v | 28um WN=QN/DN=10 em=0.1pm;
19 3 19 -3
01v | 049v [ 2.54m NV=1,04x10 cm ; NC=2.8x10 cm ;
? 02v | 039v | 23um VBP = (kT) In (NV/DP) = 325 mV;
: 03v| 029v | 20pm VBN = (kT) In (NC/DN) = 198 mV ;
ght == S# Hole Fog (s|+) 04v| 0.19v | 16um VB = EG - Vout - VBN - VBP ;
(1) Single MN+PP+M Junction type 05y 0.09v 1.1pm WD= / LEsiVB ; DPN =DP*DN/(DP+DN) ;
Intringi $ihcon Substrate L T o DPN
P L “‘[ o | i s 1 B (4) Bipolar Transistor B! Double MP+PNPP+M Junction Type
& & vwn ». mm' - (2)TANDEMZ!Double MN+PP+MN+PP+M Junction Type -
ol V) - - 6T N — o . JPA2020-131313

- e P Lo e 4nd e P e g

VENS (L2066 + (MT) I [ Nc / Wv))

~30 % Efficiency :
.................

(3)TANDEME!Double MN+PP+MN+PP+M Junction Type

> 30% Efficiency ?

Sony HAD 1975 Bipolar Transistor Type Solar Cell

VIR (12K (G~ (KT)In (M /W))
0P+ Nv exp] = VBR/VT ) = N exp{ | VBP = £G AT ) |

~39 % Efficiency
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(a) WEKELI KIS E:

X=X)
Light I T A H RS
------ ’ .’__ WD l: vvvvv '

X3X2

i Electron Fog (e-) ;l:ut

\ Let DP = 100 pm =10 cm’ and QN = DN*WN =500 pm_=5x 10" cm_ 1
d Maximum Depletion Width WD is only about 2pum.
(a) HEREIKIZE? (b) DoubleiZE & AI5E;

++++++++++++:+++++++%ﬁ+++++++++++++++++++++++++++
B A BB ik, NPESGO NBIEIBOAPEZBIIIEL thi,
+++++++++++++++++ A
DP=100pgm3 DN=1000um3 WD=2. 79um WDN=0. 25 pm:
DP=100um® DN=10000gm3 WD=2. 81l um WDN=0. 03 pm
DP=200pum?® DN=2000gm? WD=2, 04um WDN=0. 19 pgms
DP=200um?® DN=20000um?® WD=2., 05um WDN=0. 02 pm
DP=1000um® DN=10000ugm3 WD=0. 97um WDN=0. 09 pm:

++++++++++++Frt+F bR+

EG=Vout+VB+VBP+VBN ;
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(b) DoubleiEZE & KFEE;
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(b) DoubleiE & KFFE;

— X (M) —

e- e-e-e-
£

7: rx
Yoo 5

PP Siv Xw

Si+ > Si"

WP~ WD~2.2um;
WN~0.0 um ;

X1~Xj~ 3 um;
X2~Xj+ WD~ 5.2 um;
X3~Xj~ 3 um;
Xa~Xj-WD ~ 0.8 pm ;

Load I
n Sio2 SiO2
—
P+ 1222 | 123 P+
N N
Psub
o

w— X (M) —

Xep/ M Xw

Siv

Si+ Si*’
WP~ WD~2.2um;
WN~0.0 um ;

X1~Xj~ 3 um;
X2~Xj+WD~ 5.2 um;
X3~Xj~ 3 um;
Xa~Xj-W0 ~ 0.8 pm;



SDGs

“Water and Solar Energy for all people on the earth.”
' Yoshiaki Daimon Hagiwara, AIPS
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https://202011282002569657330.onamaeweb.jp/AIPS_Library/2025_07_07_朝のつぶやき_萩原良昭AIPS研究所.pdf
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