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Numerical Simulation of Influence of Work Function of
Transparent Conductive Oxide on Performance of
uc-Si:H(n) /c-Si(p) Heterojunction Solar Cell

LV Yan-wen, LIU Shu-ping , NIE Hui-jun
(Academy of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The influence of work function of transparent conductive oxide on the performance of pc-
Si(n)/c-Si(p) heterojunction solar cells is analyzed by using a AFORS-HET software. The simulation
results show that the work function of transparent conductive oxide has a great influence on the perfor-
mance of solar cells, such as V,c and FFF'. When the work function of transparent conductive oxide at
the interface of TCO/uc-Si:H(n) is less than 4.3 eV, the thickness of pc-Si:H(n) emitting layer is 6 nm,
the work function of transparent conductive oxide at the interface of pc-Si:H(n) /TCO is greater than
5.2 eV and the transparent conductive oxide is ZnO, the TCO/pc-Si:H(n)/a-Si:H(i)/c-Si(p)/a-Si:H(i)/
pe-Si:H(p+)/TCO solar cell has its photoelectric conversion efficiency up to 23.78% (Voc : 758.6 mV,
Jsc:40.94 mA /em?, FF:76.58%). The result shows that the performance of the pc-Si:H(n)/c-Si(p) hetero-
junction solar cell is closely correlated with the work function of transparent conductive oxide. Through
the work function of transparent conductive oxide, the efficiency of solar cells can be improved.
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AFORS-HET (B AR Bk 4 20 70 i 18 1 A 2 T
TCO/pc-Si:H(n) ffih, J53R M TCO/uc-Si:H(p+)
Pl LR AR [R] TCO A ofek i 1 T 2 0 S0 A iy 4%
JE BB AT B BE H P RE 1Y S A . 45 SRR B,
TERT T TCO/pue-Si:H(n) fflirfr, TCO Ay &
B Wteo WiZART 4.4 eV, YA M 1 & 5 0% B
6 nm B, EMLAHERERIIA R B G RE
TCO/uc-Si:H(p+) #filifr, TCO #Y3h ek % Wtceo
MAZKRTF 5.2 eV, TH G XA AT DL 4 52
PRAGOLE s, REH SR MEaE 2, oTRAE#E
K FGXIEE, WA E TCO i F
T 28 1 3 ¥ R 23 g %k O B B H TR B 11 B2
FATAGH AP 68 i R F SCE B 454 1) TCO B
K T B S5 R 1) TCO BUR 4, I H. ZnO fE
7% B S R R . TTO AR, T g A
(19 ZnO 75 BH T v, AT DA HR i ) T Pl s ik 3]
758.6 mV , J5 5 HLI % B F] 40.94 mA fem? | &
Al X ) TCO/ue-Si:H(n) /a-Si:H(i) /c-Si(p) /a-
Si:H(i)/pe-Si:H(p+)/TCO HIT APFH fE Ha Tt i) 54
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