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After the US court favored Sony over the SONY-Fairchild
Patent War on the Pinned Photo Diode , Hagiwara received
a thanking signature from Sony Chairman (Mr. Ohga ),
with many other official stamps from Sony executives
including Sony President Idei , Sony Vice President Morio,
Sony Top Executives Takahashi-san and Hori-san and other .
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Newspaper describing
Sony Victory
on Sony-Fairchild Patent War
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E-MAIL communication on Sony-Fairchild Patent War
February 6, 1996
Evidence of Hagiwara contribution in the Patent War
on the PPD VOD patent (hagiwara 1975-134985)
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Subject: CCD Patent Report
X-Mailer: Eurora-J(1.3.8.5-J13)
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https://www.rp-photonics.com/p i n photodiodes.html

DP=NV*exp(-VBP/kT)-NC*exp((VBP-EG)/kT);
DN=NC*exp(-VBN/KT)-NV*exp((VBN-EG)/kT);
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BRBEE WDD=0.1um %7 b, kT=0.0259 ¢V & LC KT/WDD=0.259¢V/pum &35 &.
Vout=0.100000 WD=2.115496
Vout=0.200000 WD=1.763110
Vout=0.300000 WD=1.451373
Vout=0.400000 WD=1.174089
Vout=0.500000 WD=0.924922
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{iAs DP->0, VBP ~ (1/2)( EG - (kT ) In (Nc/Nv));} f

No Electric Field :
for Photo Electron and Hole Pair Separations :

i {VBN ~ (1/2)(EG + (kT )In(Nc/Nv)) as DN—)Q;)

1

Vi { EG = Vout+VB+VBN+VBP ; Vout~0;VB~0; }
{DN= Nc exp(— VBN/KT ) — Nv exp( ( VBN — EG )/kT ) );}
1 {DP= Nv exp(— VBP/KT ) — Nc exp(( VBP—EG )/kT) );}

Figure 8. A Floating-Surface N+NPP+ Single Junction Photodiode Solar Cell as DP->0 and DN->0.
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Yoshiaki Daimon Hagiwara, an invited paper, “Pinned-Surface and Double-Junction Photodiode type Super High-Performance Image Sensor with Built-in
Solar Cell Structure™, in the special 2025 1ssue on Analog/Mixed-Signal/Power/RF/Digital Circuits and Related Technologies in Digital Exploding Era, Journal
of Electronics and Signal Processing(ELSP), Jan 2025.
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DP=NV*exp(-VBP/kT)-NC*exp((VBP-EG)/kT);
DN=NC*exp(-VBN/kT)-NV*exp((VEN-EG)/kT);
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EEBIRA

DP=NV*exp(-VBP/kT)-NC*exp((VBP-EG)/kT);
DN=NC*exp(-VBN/KT)-NV*exp((VBN-EG)/kT);

When VBPP=(EG+kT*log(NV/NC))/2;=0.567826, DP=0;
When VBNN=(EG-kT*log(NV/NC))/2=0.542174, DN=0;

WHRMEE WDD=0.1uym $7 Y kT=0.0259ev & LT
VBWD_MIN=kT/WDD=0.259 eV/um L{HET 3L,

Vout=0.100000 WD=2.115496
Vout=0.200000 WD=1.763110
Vout=0.300000 WD=1.451373
Vout=0.400000 WD=1.174089
Vout=0.500000 WD=0.924922
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#include <stdio.h>
#include <math.h>

double EG=1.11,kT=0.0259,Esi=648,NC=10400000,NV=28000000;
double VBP,VBEN,DP,DN,DPN,Vout, WD,WDD,VB;

double VBPP,VBNN,WDD,WD_MAX,VBWD,VBWD_MIN;

int i,3,ii,jj, NOTE;

charc;

FILE *fpBB;

void main(void){

fpBB=fopen( "BB.txt","w");

/ /
VBPP=(EG+kT*log(NV/NC))/2;
VBNN=(EG-kT*log(NV/NC))/2;

printf( "¥n¥n VBPP=9%f VBNN=%f ¥n¥n",VBPF,VBNN);
fprintf(fpBB, ¥n¥n VBPP=%f VBNN=%f ¥n¥n",VBPP,VBENN);

WDD=0.1;
VBWD_MIN=KT/WDD;

printf(  "¥n¥n WDD=%f VBWD_MIN=kT/WDD=%f ¥n¥n",WDD,VBWD_MIN);
fprintf(fpBB, ¥n¥n WDD=%f VBWD_MIN=KT/WDD=%f ¥n¥n",WDD,VBWD_MIN);

Vout=0.1;

NEXT_Vout:

WD_MAX=0(;

NOTE=0;

for (i=1;i<100;i++) {

VBN=i*VBNN/100;

for (j=1;j<100;j++)}{

VBP={*VBPP/100;

VB=EG-Vout-VBP-VBN;

if(VB<KT) goto JUMPP;
DP=NV*exp(-VBP/kT)-NC*exp((VBP-EG)/kT);
DN=NC*exp(-VBN/KT)-NV*exp((VBN-EG)/kT);
DPN=DP*DN/(DP+DN);
WD=sqrt(2*Esi*VB/DPN);

if(WD<WDD) goto JUMPP;



VBWD=VB,/WD;

if(VBWD_MIN>VBWD) goto JUMPP;
if(WD>WD_MAX) { WD_MAX=WD;ii=i;jj=j;NOTE=1;}
JUMPP:}}

if(NOTE==0) {
printf("¥n¥n *** No Solution ***¥n¥n");
fprintf(fpBB, ¥n¥n *** No Solution ***¥n¥n");goto NEXT;}

VBP=ii*VBPP/100;
VBN=jj*VBNN/100;

DP=NV*exp(-VBP/kT)-NC*exp((VBP-EG)/kT);
DN=NC*exp(-VBN/kT)-NV*exp((VBN-EG)/kT);
DPN=DP*DN/(DP+DN);

VB=EG-Vout-VBP-VBN:
WD= sqrt(?-‘ Esi*VB/DPN);

VBWD=VB/WD;

printf( "¥n¥n Vout=%f WD=%f VBP=%f DP=%f VBN=%f DN=%f DPN=%{",Vout, WD,VBP,DP,VBN,DN,DPN);
fprintf(fpBB, "¥n¥n Vout=%f WD=%f VBP=%f DP=%f VBN=%f DN=%f DPN=%f",Vout,WD,VBP,DP,VBN,DN,DPN);

printf( "¥n¥n VB=EG-Vout-VBP-VBN=9%f WD=sqrt(2*Esi*VB/DPN)=%¢ VB/WD=%f ¥n¥n",VB,WD,VBWD);
fprintf(fpBB, "¥n¥n VB=EG-Vout-VBP-VBN=9%f WD=sqrt(2*Esi*VB/DPN)=%f VB/WD=%f ¥n¥n",VB,WD,VBWD);

c=getchar(); if(c=="1") printf("¥n¥n Good-bye |1");

Vout=Vout+0.1;if(Vout<0.6) goto NEXT_Vout;

fclose(fpBB); }

/ End of C-code /



HWER  (BB.xt)

VBPP=0.567826 VBNN=0.542174

‘WDD=0.100000 VBWD_MIN=KT/WDD=0.259000

Vout=0.100000 WD=2,115496 VBP=0.306626 DP=202.123490 VBN=0.005422 DN=8435694.814368 DPN=202.118647

VB=EG-Vout-VBP-VBN=0.697952 WD=sqrt(2*Esi*VB/DPN)=2.115496 VB/WD=0.329924

Vout=0.200000 WD=1.763110 VBP=0.300948 DP=251.669458 VBN=0.005422 DN=8435694.814368 DPN=251.661950

VB=EG-Vout-VBP-VBN=0.603631 WD=sqrt(2*Esi*VB/DPN)=1.763110 VB/WD=0.342367

Vout=0.300000 WD=1.451373 VBP=0.295269 DP=313.360493 VBN=0.005422 DN=8435694.814368 DPN=313.348853

VB=EG-Vout-VBP-VBN=0.509309 WD=5qrt(2*Esi*VB/DPN)=1.451373 VB/WD=0.350915

Vout=0.400000 WD=1.174089 VBP=0.289591 DP=390.173679 VBN=0.005422 DN=8435694.814368 DPN=390.155633

VB=EG-Vout-VBP-VBN=0.414987 WD=sqrt(2*Esi*VB/DPN)=1.174089 VB/WD=0.353455

Vout=0.500000 WD=0.924922 VBP=0.283913 DP=485.815867 VBN=0.005422 DN=8435694.814368 DPN=485.787890

VB=EG-Vout-VBP-VBN=0.320665 WD=sqrt(2*Esi*VB/DPN)=0.924922 VB/WD=0.346694
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