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156

“T o

AddRs 7 i1 F it 5
C

AddRs = 7o (7)

X COER. RiECILmSERE 1 S H NS
HRE, A
C = 0.6652 x 3% = 5.9868 Q2 - cm?. (8)

BARL A, X BT AN A H B AddRs # H1 (7) 3K
A(8) AT SEAF R, i T M A0 T AR D E A AL
DX s 0 T R B AR, R AR M, AR e

(6)

r = 3.2%, WX T PR AT DR M A L, A4
Rk 3 .

B84 H T M H n/ B 2 4R W3 MR 4 4R =Fh
TEIL T SE Fi it 250 %6 i 1 2 11 5245 3 R He e B
ARG SR, Bl v pt X7 BB, ShAN
TR 2 A, bR S A, TR R AR
HLh R I 22 24 .S, A1 x 106 em /s PR3]
10 em/s, HMBRCRA HL 2 N E o SR, U
RIHEAEER N (Sp, = 10 x 1025 x 102 cm/s)
B, FE VIS P IR AR R, B SR A 2
pt X7HHFH MR M. M R E AR K
(Sp = 10*—10° cm/s) I, HIBACRFE pt X7
(1 =TIV N 1 S 15V 5 DO 3 8 = 0 R
Tt AR BE M ECE B3 BT, M EMECE
2 MR AR B 4 MBS, R ) B AR A 19.385% T
£120.451%, $im 7 1.66 1~ H 7 1, $EIEIE 5.5%, H
F& M E O b A R B pt X 7 B B AN TS 2 1
5T o AR AL R AR A A R AN K. T R 1Y)
52, T PC2D 4Dl it i AR 1) BR 1] (1 em?), % 3=
M PRAA P S T TRTAR 5 EH M 25 30 B 3 B0
S T BE AR A 5 T, AN R EME & B A
FEC 1) B T P SR 2 fih P BH %5 1R AR 4k, DR L A AL &5
5 S BRAE Ol AT REAFAE — T B 22, {H 2 KEUE
FAHIR. JCH A 2 T M A5 ) B BUIC A TR B
FITER IC L BELINE, 19 0 = M H AN R D — BT AT I
T, FRBHh, M EMECE ' = 4R, pt A H
R+ =120 Q/0, HRME GHEFN S, = 10 cm/s
I5F, H AT 3R AT 20.45% HIREHRCE.

#£3  AFRFEMEHE (n') B AddRs FIEMIALLE (r) FITHE SR FEMER

n’ 2 3 4
AddRs/Q-cm? 1.4967 0.6652 0.3742
/% 2.13 3.20 4.27

a

4.5 SHMUATFEBITEE

SR S ECE: M2 (v =
60 wm), MM EEH (n = 98), EH R X % E
(W = 475 um), FEXJEFE (D = 175 um), X B
FWE (N = 5 x 101 em™3), X /DT Hor (r =
600 ps), EHBRXITHAMH (R = 60 Q/0), &

B X e (R = 140 Q/00), % 1H 2 &
J& (S, = 20 ecm/s), BSF JZpt X FHHIH (Ry+ =
120 Q/0), B X HEEHE (S, = 10 cm/s), Lt
A (0 =4, TR r = 4.27%), Jh45 R PE
(AddRs = 0.3742 Q-cm?). H L B SE (oAb
SRS LM IE]) 58 SR IZ B R S s A Tk K B
HaL b () R ATk 3] 20.45%, SR AT FLIR I 1-V il
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& 0.010
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5 % i

AR PC2D - 4ER AKXt SE H gk 47
T BB S H AL, K SE Hiith 4y N T 45 BSF

E (T X)EX (pX) EBEX, (Tt X). FB Ak
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1 FH 22 ) B R B85 2 32 o) 4 1) SE H b 1) <2 ) i 7Y
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(X sk 3 [X | 8 1 2 5 X N BSF JZ S 30T 716
b, BERLRIA: AN T IX B M B L R X 7
B FHAC B BSF E p™ X 7 LB I &, X /D7
I 17~ BT 3 TR A2 6 3 P8 R 5 3R 1T AR A 3 ) Fl
MM ERE. AN SEGEREN, 4
R X DT 50 us L THF] 600 ws B, HL I
HRCR N 18.53% ETHEI19.27%, T 0.74%, 18
Mk 2 4%. % B AT 10 5 A 08 A AT DL 25 4R
e Lt ) ke, T L AR A R S DX T B H BE T L
A & SRS, ZEHUSEE AR BT AR, 1
T2 A EE T EHIE500 cm/s L. BEAk, X
TARF R RT R R A, It 1) & e AR &
BRXAT M R = 5090 Q/O0. BB X E Ty
FH R = 110180 Q/01 H ALUARG 5 T [X 455 P4 B A5
T A E MRS H B R I E B R X
JEWATE. e, S X 5 SR EE 2 T
H32% B, HIMEUIS SRR KAE. A, 1R E M
M EABARM TR L 2 RTEE T, =M E B3 hn
WA AR AN 2. i, i ik p Y SE
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Abstract

In this paper, device simulation and parameter optimization on crystalline silicon (c-Si) selective-emitter (SE) solar
cell are performed by using PC2D two-dimensional simulator. On the basis of achieving perfect fitting to the measured
I-V curve of a typical ¢-Si SE solar cell fabricated by screen printing phosphoric paste method, the effects of physical
parameters of gridlines, base, selective emitter and back surface field layer on the optoelectronic performance of the SE
solar cell are comprehensively and systematically investigated. Simulation results show that the base minority carrier
lifetime, the front surface recombination velocity and the back surface recombination velocity are the three largest
efficiency-affecting parameters. In the studied parameter range, when the base minority carrier lifetime rises from 50 pus
to 600 ps, the cell efficiency increaes from 18.53% to 19.27%. Low front surface recombination velocity is the premise
of making the optimization of selective emitter sheet resistance meaningful. To obtain an ideal efficiency, the back
surface recombination velocity should be controlled to be under 500 cm/s. In addition, under different front surface
recombination velocities, the maximum of cell efficiency is always achieved in a range of 50-90 /] heavily doped region
sheet resistance and 110-180 /0 lightly doped region sheet resistance. For different numbers of gridlines, when the
radio of heavily doped region width to the gridline pitch equals 32%, the solar cell has the highest efficiency. Moreover,
under the condition of low area radio of bas bar, increasing bus bar number appropriately can improve the efficiency.

The efficiency of p-type SE solar cell reaches 20.45% after optimization.

Keywords: selective emitter, PC2D device simulation, parameters optimization, solar cell
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