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Effects of Heat Treatment Temperature on Slicing and Electrical Performances of

Casting Multi-crystalline Silicon Bricks
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Abstract: The effects of heat treatment temperature on the hardness and slicing performance of multi-crystalline
silicon brick was investigated. The hardness of the samples treated at 800 C, 1 000 C and 1 100 C is increased,
while that of the samples treated at 1 150 ‘C is slightly decreased, and declined significantly at 1 200 ‘C. The sli-
cing performance of bricks treated abovel 200 C is desirable, and the defects such as saw mark, chipping, total
thickness variation (TTV) occurred in the slicing process with diamond wire slicer are substantially improved.
However, the photoelectric conversion efficiency of the battery piece made of multi-crystalline silicon brick by the
conventional process after above-mentioned process is reduced significantly, which may be attributed to the diffu-
sion of impurity elements into the brick during the heat treatment process, affecting the photoelectric conversion
efficiency of the cell.
Key Words: Casting Multi-crystalline Silicon, High Temperature Heat Treatment, Hardness, Photoelectric Conver-
sion Efficiency
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Selection diagram of the multi-crystalline silicon ingots
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Fig.2 The temperature curve of heat treatment
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Tab.1 The hardness variation of silicon bricks before and after

heat treatment at different temperatures

AR PR/ C A b 3 iy b5 L
800 1282 1318 36
1000 1275 1316 41
1100 1285 1306 21
1150 1293 1278 —15
1200 1304 1209 —95
1250 1296 1192 —104
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Tab.2 The hardness variation of silicon bricks with
different holding time at 1 200 C
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Tab.4 Electrical performance of silicon wafer after heat

i /h b T A AL T ZE{H treatment at 1 200 C X5 h
4 1291 1230 —61 il Ei/% Voc/V Isc/A Fe/%
5 1294 1212 —82 1200 'C#huab 18.33 0.626 9.354 76.837
6 1289 1201 —88 A3 20.45 0.660 9.745 78.044
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Tab.3 The slicing performance comparison of silicon

bricks before and after heat treatment

bW HE A% B% B% B#H C%H C#%H C%
WEE/ &/ K/ QIR B TTV I ORI AL TTV I
C % % /% Bl/% BI/%  BI/% BI/% /%

1 200 97.09 95.71 0.26 0.35 0.14 0.12 0.31 0.19
RPALTE 96.83 94.09 0.88 0.58 0.56 0.15 0.39 0.18
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Fig.3 PL of silicon wafer after heat treatment at 1 200 C X5 h

AL PSR 1 % 20 mm S L N AE RS AT RE R
TR PRI S A B2 (Y R SR 2 B AE Rl AT
PR Y HIE ARERE N S B0 . UM RE R N 8 )8 2%
W2, SRR MBCRMAR . PRI J5 R Ak B 2R
A ER T, E AR I AR B R O B 9 T Sk
7.

3 % ®

(1) 22 Fh ik J5 PR f AR PR AR BRI BE O 1 200 C L defE
PRULIN 6] 2 5 ho 3% T 2 AR J7 8 90 I 4R ) E %
12 OB

(2) R AL TS 7 B 19 U350 BE £ 01 B2 A A AR
T B 97 el BRI A R

(3) Jy e FA Ak P 2 BT v A 3 85 FE 01 B UAR
PR-AP B SR HOCHLE 114 J7 3k B1RT A5 S50k 20 $A Ak B 5
1 J5 i AR

2 % x w

(1] ®h/hE R FHAE DG AR & v FAR K LT 1L il 78 #4452, 2020, 35(4) -
128-130.

(2] BRZR. St & R R K R 4 i () ]2 TARHEL . 2018(3) :45-49.

(3] BRARWL. BB o K 45 A5 b Ak O B v Y 1Y o ok o %
L] MRS, 2019, 33(1):113-119.

(4] ZxWL B E W0k R 2z 5. K PH M 84 35 2 0 Rk AR 25 7 B
B HAEHILT]. M. 2015.29(33) :29-33.

[5] DANIEL M, ANDRES C. The trade-off between phosphorus gette-
ring and thermal degradation in multicrystalline silicon[ AJ. 16th
European photovoltaic solar Energy Conference [ C ], Glasgow,
2000.

[6] HARTMAN K, BERTONI M, SERDY J, et al. Dislocation densi-
ty reduction in multicrystalline silicon solar cell material by high

temperature annealing[ J]. Applied Physics Letters, 2008,93(12)

122108.
(7] . Pl 2 b ik 003 MO P B BR AT S (D] & - B K2
2011

(81 DSBS RlARERY: 5 H AR IV B 870K i REAE 2000,
(4738 X R )
473



