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(Fabrication and Characteristics of P*N and
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Abstract

P*N and P*NN* solar cells with the area of 3.36 cm? were fabricated by thermal dif-
fusion. Under the light intensity of 100 mW/cm?, total area (active area) conversion effi-
ciency was 13.4% (14.7%) for P*N cell fabricated by 15 min boron predeposition at 940°C
and 20 min annealing at 800°C, and 14.3% (15.6%) for P*NN™ cell processed by 15 min
boron predeposition at 940°C and 50 min annealing at 800°C after 20 min back phosphorus
diffusion at 1,050°C. The minority carrier lifetime in bulk of P*NN™ cells was increased
about 2 ~ 3 times comparing with PN cells because of gettering and BSF effect due to
back phosphorus doping. The methods used for efficiency improvement were AR coating,

Ag electroplating, back doping and fine grid pattern as well as the control of front doping
profile.
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H 1. SiN. AR 2¥% P*N A5 23 77 GE-ELH =24 100mW/m?4l5 Zols 2

Table 1., Experimental results for P*N cells after Si,N, AR coating. Jsc, Voc, FF and 7 were
measured under 100mW/em? from GE-ELH lamp.

i)

4

| Cell | Predep. Drive-in | X,1 | Rao t* | Jsc Voc FF 71 |
i Time (min) Time (min) (um) | /6 ) (usec) t(mA/cmg) (mV) (%) (%) l
2-A 5 [ 20 O.W 140 10 29.0 560 69.9 11. 4
7-B 10 20 0.23 \ 100 19 29.9 572 70. 8 119
8 -B 15 20 0.33 86 21 30.1 573 77.7 13.4
11-B 20 | 20 0.44 80 20 [ 28.6 572 76.2 12.5 ;’
12-A 30 L 20 [ 0:56 _64 11 \_Zigo_g EEO 60. 6 0.1

*Effective lifetime in N base for high injection level.

# 2. SiN, AR2Y ¥ P'NN'QA 5S¢ 2447 GE-ELH A=z 4 100mW/en? <15 2ol 4
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Table 2. Experimental results for P'NN* cells after Si,N, AR coating. Jsc, Voc, FF and
n were measured under 100mW/em? from GE-ELH lamp.

|’ Cell Predep. \I D;\;e—in Xt Rg r* Jse Voc FF 7
Time (min) | Time (min) | (um) | (/o ) | (usec) | (mA/em®) (mV) (%) (%)

] 13- A 5 50 0.14 | 160 37 28.0 546 53.6 8.2
19-B 7 50 0.18 141 42 30.0 560 62. 5 10.5
21-A 10 50 0.25 120 65 | 3L5 581 73.1 13.4 {
1-a 13 50 0.33 | 108 s 1301 561 656 111/
23-B 15 50 0.38 101 68 313 586 77.8 14.3 i
24— A 17 50 0. 44 90 44 30.2 557 62.1 10. 4
"’ 25-A | 20 50 0.50 87 24 28.4 510 61.0 8.8 i
1 26— B 25 50 0. 60 79 56 129.3 585 73.8 12.6 !
10— B 15 ! none - 75 13 29.1 464 58.0 7.8
’ 5- A 5 | w0 low | w06 | st [s2 57 709 124

* Effective lifetime in N base for high injection level.
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