FOREN I AP PHEHIBRTE PR LTy

R EN SR R

2 R 4 B 1 E L E R e § S AR LT
O

rm2 2R Y S B s B s ® @ (poly-crystalline silicon solar cells )#<

F g+ K 5 s Antireflection thin films) %l 42 2. Bk @ gk & SiN, & 90e g
PSS R RS Re AR — PR R LR ijJFL
Bs it B % 48 ¢ % & (Plasma Enhanced Chemical Vapor Deposition, # #-
PECVD):i2 k:E{7 /4t SINg #E%- o Ra » B * 2 5 7RI

FmaHATA P L RNL R etk MR TS 0 S B

=%
a
?‘i
T‘%‘
»ﬂ

TR A Ed I ETER . S LB R

g ¢ 4% PECVD & 7w SiNG Az A F /R4 ~ F 1n

BRI F RO F R G0 AR R S FOF S 2 R R

N

“3\\-

e

U5 7

i

g

—t
3

ST REETFEAND) FUAERS BRI RAEP

t?\

o)
o

0
=hg
P34

EOWE L L (D) F RSPERE PR B S g

i}
1



R APERGHRAT Q) F MR B SINGEE S5 5 (4) F BRRS B

_-_?\ ’ j:!t—-l B 5€§? ,":" o wi" ﬁlfikﬁip$ 1% -}:J'%"

o
RS
=g

2w B3 EHeiBi

AN

-T

IS
—_\
\
-
&)

iR R E R ek SRR sl R el

T BT B P B AR R R R




Research on the color uniformity for the solar cells

Student : Yu-Ming Chiu Advisor : Dr. Fu-Hsiang Ko

Degree Program of Semiconductor Material and Process Equipment
Nation Chiao Tung University

ABSTRACT
The research aims to study the fabrication of antireflection thin films for

poly-crystalline silicon solar cells. The antireflection SiN, thin films have
already treated as the turnkey process for silicon solar cells. Plasma-enhanced
chemical vapor deposition (PECVD) technigue on SiN, films is widely used in
PV industry. Actually, the solar cells exhibit different colors in the thin films,
which have led to unexpected and uncoordinated exterior. The causes of these
variances in the films deposition colors, through this research, have been found
to be the incongruity In thickness of the antireflection films. Otherwise, such
disproportionate thicknesses have caused possible distortion in the contact
formation and the formation of silicon alloy at its interfaces. Such
disproportionate of antireflection thin films will impact metal penetration rate
and silicon alloy in the interface. Hence, the arising of series and parallel
resistance in the PV transforming performance deteriorates the cell efficiency.

In this thesis, various deposition parameters are performed by turning the
process parameters (pressure, gas flows, MW plasma power, gas flow ratio and
substrate temperature) of PECVD. We find that (1) the gas flow and the reaction
pressure variations can significantly affect the growth rate; (2) the reaction of
the RF variability was also significantly increase the film deposition rate, but it
led to a loose structure; (3) gas flow ratio determines the reflective index; (4) the
reaction temperature affect the activity of substrate surface atoms, and enhance

film densification. In addition, the new carrier design can achieve improvement



in layer uniformity and a slight color difference. This approach maintains

refraction index and optoelectronic transforming performance.
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