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Abstract  This paper is the study for the directional solidification of the ingot through the thermal analysis
simulation and structural change of casting furnace. With the results of thermal analysis simulation, the silicon
as a whole has reached the melting temperature as the retention time 80 min. The best cooling conditions
showed at the upper cooling temperature 1,400C and cooling time 60min. The fabricated wafers showed the
superior etching result at the grain boundary than that of existing commercial wafers. The FTIR measurements
of oxygen and carbon impurities were not in the critical value for solar conversion efficiency. The NAA
analysis of metal impurities were also detected the total number of 18 different metals, but the concentration
distribution showed no significant positional deviations in the same position from the top to the bottom.
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[Fig. 2] Domestic General casting furnace schematic
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[Fig. 5] Resistance due to the differences in carrier life
time due to reduced degradation of ingot yield
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[Fig. 71 The interior structure of hot zone
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Temperatura

quartz S7E [ 215300mmE o[ $3FATL, ohe T bt
7HA] 2722 AZSHIc 1474.443
1428851
1385.250
[Table 1] Basic specification of Pilot plant :ﬁgs;
1251483
JE AJOF 1206.201
1162.200
ARG Max. 1,600C 1031587026 1117707
o 1073.115
Silicon A2 150kg | 1028523
Carbon Mould O 580x400H mm
Hol] Ar (a) Heating time 160 min after a lapse of
2 2% 4+ 72
Temperature
b Carbon Rod Heater(150kW) degC
1400999
1486 31
1472 621
BT 1458831
1445 242
1431553
N 1417 83
1404,174
1364885093 1390 485
| ; ; | 1376.705
1362.106

(a) Melting
[Fig. 8] Frame of pilot plant

(b) Coagulation

(b) After the completion of 60 minutes temperature
temperature maintenance
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Temperature
deg C

1500
1401.408
1482847
1474225
1465634
1457 042
144245
1430858
1431.267
1422876
1414084

(c) After the completion of 80 minutes temperature
temperature maintenance

Temperature
deg C

1504721
1600991
1487 261
1493 53
14292
1486.07
1482.34
1478.609
1474878
1471.148
1467 419

(d) After the completion of the 120 minutes to
maintain temperature
[Fig. 5] Melting analysis of condition

0T2 W2k 49| ATl Fig 60] LERISo] A%
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A 7V £L AT e e A% W2e 48l
7] A silicon?] 2EHI= Max. 1,361°C, Min. 1,355C
2 60 SEHAS BT S14 22 A7 4408 F
si®] L H ¥ Max. 1,348°C, Min. 1,343 C=E 5C29] &
£ RS Holw, AejE Anel el 2 WA of
55CE Yepieh Aol 479 %7} 1,350 Tl &
MT M0% B 31 ¢Est © Ao Uehge.

Temperature
deg C

1499.999
1481271
1462 542
1443 814
1425085
1408.357
1387 628
13689

1350171
1331943
1312714

(a) The interpretation time 380 minutes elapsed

Temperature
deg

1405408
1394.632
1382855
1373079
1362.302
1351 526
1340740
1320073
1319196
1308.42

1297 644

(b) The interpretation time 440 minutes elapsed
[Fig. 9] Analysis of Solidification
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