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HIGH-EFFICIENCY SILICON SOLAR CELL RESEARCH 

Doping Profile of the Silicon Solar Cell 

Solar-Cell Parameters 

BULK RES ISTlVlTY - 0.2 ~ l - c m  (2.0 x l ~ ~ ~ / ~ ~ ~ ,  BI 

MINORITY-CARRIER LIFETIME - 20.0 psec 

CELL THICKNESS - 280.0 p m  

FRONT JUNCTIGN DEPTH - 0.23 p m  

FRONT SURFACE DOPING CONC. 20 3 - 2.8 x 10 I c m  (PHOS) 

FRONT SURFACE RECOMB l NATION - 1,900 cm/ xc 
VELOCITY 

BACK SURFACE CONTACT - ohmic 
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Experimental vs Simulation Results 

TYPE 

MARTIN GREEN'S M l N P  CELL 

. ,-. 

@ SOLAR CELL ANALYSIS PROGRAM I N  1 DIMENSION (SCAPlD)  
DEVELOPED BY PURDUE UNIVERSITY FOR SANDIA LABORATORY 

EXPERIMENTAL* 

I SIMUIATION @ 

Doping Profile Modification 

ORIGINAL 

F 

641.11 

638.76 

F RON1 
EFF i C l ENCY 

35.48 0.8220 18.70 

3.08 , 0.8334 18.53 
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Complementary Error Function vs Profile-D 
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Sensitivity Analysis 

CRITICAL P ARAMCTERS 

SURFACE RECGMBI N I~T ION VELOCITY 

MINORITY-CARRIER LIFETIME 

CELL THICKNESS 

BACK SUgFACE FIELD 
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Front-Surface Recombination Velocity Sensitivity 

Minority-Carrier Lifetime Sensitivity 

LIFETIME ( ~ s l  
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Cell Thickness Sensitivity 

la 200 XW) 400 500 m 
CELL THICKNESS (pm) 

Effect of Back-Surf -e Field 

BACK 
SURFACE I JUNCTION 

CONC. 1 DEPTH (pm) 
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Conclusions 

THERE I S  GOOD AGREEMENT BETWEEN EXPERIMENTAL AND 
SIMULATION RESULTS 

SHEET MATERIAL QUALITY IMPROVEMENT I S  NEEDED FOR 
H l GH EFFICIENCY CELLS 

20% CELL 3F THIS DESIGN I S  FEASIBLE WlTH 10 ms 
BULK LIFETIME MATERIAL 

FOR ACHIEVING El-FICIENCIES HIGHER THAN 20% NEW CELL 
DESIGNS INCLUDING THIN CELLS WITH LIGHT TRAP?ING 
AND BACK SURFACE FIELD ShOULD BE CONSIDERED 




