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Fig. 1 Structure of Panda-TOPCon solar cell
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Fig. 2 Band structure of Panda-TOPCon solar cell
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Fig. 4  Influence of SiO./polySi layer on solar

cell I-V parameter
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Fig. 5 ECV curve of polySi doping layer
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Table 1 Influence of different polySi doping concentration on

parameters of Panda-TOPCon solar cell

Bk R/Q-O

Vi/mV  JJ/mA-m?  FF/% Fffl%

BSF-L 52 676 39.5 79.8 213
BSF-M 43 674 39.5 80.0 213
BSF-H 22 664 39.2 80.2 209

M1 Al S BERE 5 B A, e e A
T FFUSA T BB . s 2 e
XHEFEH T FF WA, BB 2 TR L 1K 3 — i 72
FEJm R T B 5 AL 2 A B RICR , i S BOT
AR Y IR B A
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Table 2 I-V parameters of solar cells with different tunnel

oxide layers

%3 BB Panda-TOPCon B ith BB 54

Table 3 I-V parameters of best Panda-TOPCon cell

¥4l V,./mV J /mA-m>  FF/% Eff1%
NAOS+poly 675 39.6 79.9 21.4
Th.Ox+poly 675 39.7 78.4 21.0
S5 AEER 676 39.7 80.2 21.5

M 2 WIE A FEDERIE B Si0.)2 5 polySi
JZ il £ B R T G DX, AR SRR TR R SR A T
FL I VR, LA S U S10, T X ik i 2 T i % v Al
s RIF R RS, HREEAE TN T FF
B AR TR AR W A i, FF AT
1.6% , 1B A AL B A7 1 5 F R R R 1 B 4 B g
ML DL A2 B

FECIR SCE0 TP ARAS T e 21.54% M A0R
TR EIRE] T 678 mV, 3£ 3 FIE 6 /R T iz
FEE = WA IR A Y 1-V 4551

3 & i

AR SC B 0 B REM AR L LR b SR AT
TOPCon #H ¢ $7 A B 5%, SiOx/polySi %l fb 45 #4 7F
156 mmx156 mm R 5F n % Cz i i LRI EH 1)
EEfEVERE , ImpliedV, AT K% 700 mV DL L, W58
KI5 EALE Si0, B9 A 77 20X} Panda-TOPCon
HL IR 7 FF 2 MAR K B2k 6 5 1 Sio,
EEA TR TR, 2 KiELRFRMTZ
etk , iR n Y Cz i A il £ ) KRS Panda-
TOPCon il 5L 030 O T 21.5% , LT R
iF 670 mV.,
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Fig. 6 I-V curve of Panda-TOPCon solar cell
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RESEARCH OF >21.5% HIGH EFFICIENCY PANDA-TOPCON
BIFACIAL SOLAR CELL

Zhai Jinye', Zhang Wei', Wang Ziqian', Liu Dawei', LiFeng', Ingrid Romijn®
(1. State Key Laboratory of Photovoltaic Materials and Technology , Yingli Energy (China) Co., Ltd., Baoding 071051, China;
2. Energy Research Centre of the Netherlands , Petten 1755, Netherlands)

Abstract: In this work we study the tunnel oxide passivated contact (TOPCon) cell technology was researched. The

technology can improve the surface passivation of solar cells and accelerate the majority carrier transportation , result to

the increasing of the open circuit voltage and the fill factor. In our work, Panda-TOPCon technology introduced TOPCon

technology based on Yingli Panda cells. In order to evaluate the surface passivation effect of the SiO/polySi layer on n

type Si. Through optimizing the doping-porcess of SiO./polySi layer, growth methods of SiO, layer and the thickness of
polySi layer, the champion Panda-TOPCon cell with Eff of 21.54%, V..of 676 mV, and FF of 80% was obtained.

Keywords: bifacial solar cel; passivated contact; TOPCon; tunnel oxide layer; polySi layer



