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Effect of light intensity uniformity on the photoelectric conversion

efficiency of GaAs cells

Wu Zhengnan, Xie Jiangrong, Yang Yannan
(Department of Applied Physics, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In order to study the effect of light intensity uniformity on the conversion efficiency of GaAs
cells, based on the working principle of single junction GaAs cell, the photoelectric conversion efficiency
of GaAs cells was analyzed when the laser intensity was different by using the equivalent circuit, and the
conversion efficiency of GaAs cells in different light intensity uniformity was studied by experiments.
Results show that the light intensity uniformity has a great influence on the photoelectric conversion
efficiency of the single junction GaAs cell. In some extreme conditions, it may cause the hot spot effect
and completely destroy the GaAs cells.
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Fig.1 Current-voltage(I-V) curves of GaAs photovoltaic cell
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Fig.2 Equivalent circuit of GaAs photovoltaic cell
D' LT P i LU 1 AT SRR
V+IR,
R

N

I=I,~I~

(4)

AL, WU R, IE BT —B N T 107 Alem?,
AT ZWEASTE Ry Ay FEUARH 6 55 5 RS 1R A5 2 Fi BHL 3
/NF 1 Q-em?, R, 2N PN 453 s FL 0 SRR R, —
KT 1000 Q-cm?,

TEIEH G , GaAs Hith P BHITTHAER B H

P=P+P~ (1+%)’2R1~FR1 )

K P PR R FI Ry MBI A |
AT LAF XA O T GaAs YGHL IS FER RS
R, MBI IEAH S, HICIE® TAESME T GaAs Hijth
(4 N BELT AE AR )N

4 GaAs LI F 18 AL T 555G BT PN 454k F )%
I i DR S L s FL b P BELT T B Y TR

P,=P(R,+Ry) =~ PRy (6)

HZ 2Rl 0, B T FE R DR 5 R, 1 BELAE 1 AH
5, TBIL(5) ,(6) P L T i, 55 HE At F 3l A% 4 L
B LG TR H O BT R IACT A% o dWatR Ul 85 G IR
GaAs JGHL I | HLIE AR S F N T — A B R 4%
L RH, 535 GaAs HLth PN 75 9 R 19 T 538 R 32 42 15

2 IR SIEIT GaAs Bt HEBRIEREDN
L NMERERSW

JUGaE O IR S B w5 SO

Iy
T Ty A 2 T o 580 80 S EURE 5 Lo 10 32 THI 95 559 48
SRR 5 1, R R TH T H A O R

T RS E R I A BE R GaAs H L 4 )G L B e
MR B, % T 15 DILAS 235 4 7 () LDM -
3V-75A-BDS # 2 B ARBEOLEE i Ot KR
808 nm , fij H TR 0~50 W i L2 n] /) 6k H A
2 et ARER I BT OGIR A1 1k &R G RDGAR — iE
BB AL R G AR

SR FHAN R 7 I AN ] i 45 5 B R AR
CaAs HLth 4 1) 6 HL B B 0% SO 28 5 ' v b 201 )
MIREES R 2 m, ARUCR A [ 6 50 250 B 1 0O IR
S, 5RO B BOCEE RS W
AN AT S 40 A B, e B 645 S 5 1T 2 m ae
Qb AT BE B 3R A3 A AP 3(a) T s . SEEG R4S
W SR 35 50 BE 298 50.9% , Sei 6 ik B 5%
BE O GRS SO RS TR A H A
ZA B OGS B A5 B A H R O T R
WIEXR; FAROLTRI R B 2GR 55 i
SrAb IR T R I RSO T AR SR O
SRISTRE L SRIFBOCT RIS | TG M2 1 5
BGE MY, PRIESE T 3R 85 4y BE S b [ el
bR /IR 43 FE S N H it e SR T RO ER Y
AR, 4B R (RPAS [F]306 ) R 2%
JE ) Bsf P Y 2 P B LU L RN TT BE LR Vo TR
WETRIT AT LT GaAs HL L2 16 LG 30K
S RO k. KR ER s A oG i R ER B R 4
XGRS AT B AT AR BS A BECEF f A 12 m
Ab H TR BXE G5 4 A G TR 3(b) TR, 256 v A5 I
WG ST B2 66.3% . K55 —Fh k25
A8 S HE OGS T AR R -G T R G
R MO ARG e E G H AL, 43 S R
(7] PR VAL (B AS [) 50 G B 58 285 B2 ) I v, it 2 1) 26 9% P Y
I AP LR Ve THE R OB ST BN OL T GaAs
FhL 3l 2 178 o H e B B =R Ok RO
Hi HH P10 82 B s RS e A — ol T 4 — A e 4 1 D
B o) BT S RAb B, ZERESEEF G T2 m
b A TR Y BE G R 43 AT A ] 3 () B, SE 5 R A5 i
GR35 51 BE 2 78.9% , TSR Sl H It s 0O
i TAEH - 5% 06 R DGR 5 B Fdk

0606001-3



9Nk TAE

% 6 4 www.irla.cn % 46 &
SEH B, o B R [ R (BUOR R O TR % BT,
) B R A A R L RS R Ve, TR 12 12
N e N N N 1.0} 11.0
SRR S BB T GaAs H il 2H 1) 5 HL B5 3R
0.8 10.8
E o~
N 0.6 10.6 >
0.4F -~ 10.4
0.2} Ve Joa2
0 1 1 1 1 1 0
0 0.5 1.0 1.5 2.0 2.5 3.0
Incident intensity/W-cm
(a) ¥5E R 50.9%
(a) Evenness is 50.9%
(a) B2 50.9% 1.2 12
(a) Evenness is 50.9% 1.0p 110
0 10.8
E o~
N 0.6 10.6 >
0.4f - 04
0.2f Ve o2
0 1 1 1 1 1 0
0 0.5 1.0 1.5 2.0 2.5 3.0
Incident intensity/W-cm
(b) ¥J5HEH 66.3%
(b) Evenness is 66.3%
(b) ¥I5IFEH 66.3%
(b) Evenness is 66.3% 1.2 1.2
1.0 11.0
0 10.8
E o~
N 0.6 10.6 >
0.4f - 04
0.2f Ve o2
0 1 1 1 1 1 0
0 0.5 1.0 1.5 2.0 2.5 3.0

(c) ¥R 78.9%
(c) Evenness is 78.9%
3 1.5 m Ab#R DGEE R i 510

Fig.3 Light intensity distribution of cross section at 1.5 m
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