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X
N

P-
PP+ P+

0 X1 X2

X3 Xm X4

X5 X6 XW

EG

VBP

Vout

VB

EG = Vout + VB   +VBP   ; 

WDPWDN

WDN1

VB1

WDP1

VBP1

EG = Vout + VB1 +VBP1 ; 



NV=28000000;
NC=10400000;

DP=100;
DN=200:
DP1=400;  kT=0.0259 ;

VBP=(kT) ln(NV/DP)   =0.324852
VBP1=(kT)ln(NV/DP1)=0.288947

EG=1.11 ; Vout=0.5;
VB   =EG-Vout-VBP  = 0.285148;
VBB =EG-Vout-VBP1=0.321053;

VB   = ( DP*WDP*WDP        + DN*WDN*WDN )/(2*Esi);
VB1 = ( DP1*WDP1*WDP1 + DN*WDN1*WDN1)/(2*Esi):

DNP=DN*DP/(DP+DN); WD=WDN+WDP=sqrt(2*Esi*VB/DNP); 
WDN=WD*DP/(DP+DN); WDP=WD*DN/(DP+DN); 

DNP1=DN*DP1/(DP1+DN);WD1=WDN1+WDP1= sqrt(2*Esi*VB1/DNP1); 
WDN1=WD1*DP1/(DP1+DN); WDP1=WD*DN/(DP1+DN); 

DP*WDP    =DN*WDN;
DP1*WDP1=DN*WDN1;
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(1)Conventional N+NPsubP+ Single Junction Solar Cell

(2)Pinned-Surface P+PNPsubP+  Double Junction Solar Cell
 with Buried-Channel Completely-Depleted Empty Potential Well
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Past, Presence and Future Applications of Buried-channel Double-junction 

Sony Hole Accumulation Diode (HAD) type Image Sensors and Solar Cells

Yoshiaki Daimon Hagiwara

President Office, Sojo University, Kumamoto-city, Japan

with Pinned Surface and Empty Potential Well
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