o E R i R
MATERIALS CHINA

F36E HAH

2017 4 4 H Apr. 2017

HIEERFm. RZRRHIRESNIZE
TEEFRAREGIR
#
CHE G BUR & Rl Jr & R 2 M TLIR G, Y095 J5H 215000)

W OE. ek, B OKBAAEH R AR I E AR R, R R R R TR R, Pk
VB S AR RE Y B8 f Tk 2 —, HORJRIT 02 3 T 1 PN A0 953l S o AR SCTEJRTIT K 4 1] Y 1 A G
LRBARRYIEA b, SRR T I L4k [ P SMBIT 58 B 7 54 B2 125 1] 4 di AR 7 T8 RT SR T A B AR T B
EBAFEON LT ZATH  FFdh . B A T i A B L o A o L ] P AR AR A 3 R N

D AR, SR PSR 2B R P ARG I L R K | I P R
{ ST | e R R S AR R %
| \ U seqm. ek b Wik B R B
#73 hESES. TMO14. 4 MERFRIRAS: A MEHRS: 1674-3962(2017)04-0312-06

Effect of Seed, Nucleation, and Crucible Set—Up
on Ingot Casting: Patents Review
YOU Qiao

(Patent Examination Cooperation Jiangsu Center of the Patent Office, Suzhou 215000, China)

Abstract: The manufacturing techniques of the silicon crystal has aroused great attention accompanying with the rapid
development of the solar cell in China in recent years. As one of the important synthetic methods of silicon crystal, the silicon
ingot casting method becomes hot research topics. Here, by analyzing the relevant patents technologies from the worldwide, we
review the silicon ingot casting techniques developed by different research institutes from three aspects: seed, nucleation and
set—up of the crucible. We compare the different techniques between different research groups in China and other nations, and
propose possible ways for the manufacturing issues in the solar cells, including the development of the adjustment of grain
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growth rate, reduction of defects concentration in crystals and improvement of crystal quality.

Key words ; ingot casting; silicon; crystal; nucleation; seed; crucible

1 —le

1

T

A PARREVE S T R 32 2R DK B BE L b o), O i
AR F K FHAE f it L R AR R, ZE T AT
R . PRERLE AR 6 1 2 H A e A o 9 7 0 P B
ULAGPRNTT % SRBLE BA ARG A R A B, i
TRRAIG . 7= 5 ey LA 2 e A 0 5 B 1k U i R R
IR, H Al BE A AR A AR AR RO AN — . 2 A
e LB S A L, AR OB AR . O TR b
ARG, BFFENGUIE TR MNSS Iy, AL H

iR B 2016-07-08

EEEN: WF 35, L, 1988 4FA4, Wik, WIRWUIFLR, Email:
shoiphy@ 163. com

DOI: 10.7502/j. issn. 1674-3962. 2017. 04. 10

TSR TG e MR UL
B ORI A HE S T 2R R S RS i 55X
SE AT X PR A R T SRR 8 — | R
BB RS EHRAT T —E R

ASCERIR T JLA-AF R B B 1 HHoRF iy U R 3
SRR 7 1 ) e ) R B SO U SN, OF
OPNERIR T I AN R B s B3 IR B L 7 ik
S5 AT RIEOREE , % L A AN LA 43 #
] A R & R I, SR E MR 22 B A [
PRB AR T 1ol o

2 EFHRIFER

2.1 ENMESEF RIFERXLL
GETT A A N LA R A ) HE B BT VIR AR
JEIREEE L AF It L O R B ST I R L T U 1 K



F4H g

985 PRBEETORARD . R SIS B BT A T ABOR E3d 313

s B NS TP . O R B IR B R T
R E NN R HETE O, T LA A5 B85 HPoRF & . AR
B S I SIS R BB T vk ek T T, [ SRR AP R
1979 4R A % B L AR, 205 Y B Sl
No N HIER DB, 2007 4FTT 0 A 2% 9T L A1
i, A 2010 4R LA HHE R SRR, 2012 4RI iR
(B, 35 EPOGR AR 9 Ui 2 Ji LA BUR R 35 B
KA B LR YE BB E A HE AR A oL, S
90% A, 10% Z5EN, KRBT HA A B0
ARyt

50 1
0,
w0 10%
20 90%
or M China
T R N N
0
M Other
Q N 5
\o,’\o’ \Q,Q" \0,0,% '\/@6 q’@% q,Q\ ’\90 ’\9\ nations
BT BEGERE R . RS R S IR R T T 9 [ 9 ARG
HIE 1L
Fig. 1 Patent applications related to seed, nucleation or crucible set-up

on ingot casting between China and other nations
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