
PULSED EXCIMER LASER PROCESSING 
FOR COST-EFFECTIVE SOLAR CELLS 

ARC0 SOLAR, INC. 

ZiPBL: TO DEMONSTRATE THE COST E F F E C T I V E  F E A S I B I L I T Y  OF FABRICATIN6  16% 
E F F I C I E N T  SOLAR CELLS ON 125 MU DIAMETER CZ WAFER U S I N 6  P U L S E D  

E X C I M E R  L A S E R  FOR JUNCTION FORMATIONI SURFACE P A S S I V A T I O N ,  AND 

FRONT METALLIZATION. 

Texturing 

8.4 J/C$ (78% OVERLAP) SUFF IClENT TO MELT THE SURFACE. 

CELLS WERE SHUNTEU. 6 S m C ,  38 MlN.  FURNACE ANNEALING MOST OFTEN 

IMPROVED THE VOC. 

< 1 > -6.5% BEFORE 65BmC 

< > -1 12 AFTER 650.C I 
EXCESS l VE SURFACE MELT l NG I S  BELIEVED TO L l M  I T  CELL EFFICIENCY. 

PfU'CEDING PAGE BLANK NOT FLmD 
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. . PROCESS DEVELOPMENT 

¶ M C E  LAW: €LC 1U TESTER: 82 

Isc: 0.112 (anos) 

Jrc: 2a.80 <na/sa) 

Uoc: 8.427 (volts) 

Ipn: 0.893 (anvs) 

Jpn: 23.24 <na/se) 

upn: 0.W5 (volts) 

Pn: 0.028 (uatts) 

Cff: 59.21 L 

Eff: ?.a9 % 

- #IUCE LAW: €LC 1U TESTER: a2 SlWCLE~#Y 

Isc: 0.114 (amps) 

Jsc: 28.54 <m/sa) 

Uoc: 8.363 (vol tsB 







PROCESS DEVELOPMENT 

Comparison of Baseline Process With 
Proposed Excimer Laser Process 
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PROCESS DEVELOPMENT 

Experimental 

SURFACE PREPARATION I TEXTURING I I POLISHING I 
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PROCESS DEVELOPMENT 

Laser Energy Density 

LASER ENERGY DENS l TY FROM 1 045 J / C d  TO 2 J / C M ~  YIELDED S I M l L I R  RESULTS I N  
CELL EFFICIENCY FROM THE S A M  IMPLANT. ~ ~ E v E R I  SURFACE DAMABE STARTED TO 
BE OBSERVED AT 2 J/cM~. 

Overlap, % 

NECESSARY FOR COMPENSATING BEAM NONUNIFORMITY, HOWEVER, FOR H I G H L Y  

NONUNIFORM BEAM, OVERLAP WOUD PRODUCE SEVERE SURFACE DAMAGES, 

MORE UN IFOM LASER w ITH LARGER BEN s IZE REDUCES OVERLAP REQUIREMENT -> 
HIGHER CELL EFFICIENCY. 

Kaleidoscope Beam Profile (MSNW Inc. ) 



i .- , PROCESS DEVELOPMENT 
; I  

i Profile of Excirner Output Beam (MSNW Inc.) 

R E L A T I V E  
I N T E N S I T Y  

0 0 

Ion Implant 

5 KEV 3 1 ~ +  CHANNELED TO ABOUT 8.16 - 8 . 2 2 A M  Wlu l  REWIRES LASER E M R m  
AT LEAST 1.6 J/C$ - 1.8 J/& TO R W E  LA17 ICE DIMMLS COIKETELY. 

Indirect Proof 

cz WAFER WITH THERMAL N+ DEPOSITION (838.C 18 MIHI F a L o a m  BY LASER 
ASSISTED DIFFUSION AT 1 . 2 5  J / C ~  (12X 0.L.) YIELDED M T  loEWI ICK I N  
ELECTRICAL P E R F O W C E  AS THE THEMALLY DIFFUSED CELL (11a). 



PROCESS DEVELOPMENT 

Depth Profile 



PROCESS DEVELOPMENT 

Summary on Junction Formation 

( I )  SHALLW ION IMPLANT TO M I  K l H l Z E  LASER ENEMY M N S l  l Y  FOR CQCPI.ETE 
LATTICE D W G E  R E W V K .  

( I  1) UNlFORW LASER BEM4 TMAT REQUIRES LESS THAN 5X OVERLAP. 

Plans for Next Quarter 

( 1 1 )  I N V E S T I S A T E  THE C A P A B I L I T Y  OF 1 KEV ION IMPLANTATION BY 6LOY 
DISCHARGE TECHNIQUE. 

( I I I ) COMPLETE GAS CELL SYSTEM AND IN IT IATE EXPERIMENT ON LASER ASSISTED 
SURFACE PASSIVATION AND 6 R l U l N E  WRITIN6. 




