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B, FTEARMSEXILMHTENKRSD,

2.1 SiCl, %

REESE P UL SIClL, B AR, IBANE &R
HAFEDLBRY, BREKFEFREEM (4~6 pm/
min), —KEBHREREF 2% ~10%, RRBREH
(1200C), BE#E® L 250 kW-h/kg, BRA M E
HEE2HRNAL, BFEEK. RHMRE 605
FMPEE Topsil L) A, &/, AEF 1000t
HKRT MR, BATSiICl, TEH T4 =RESNE
Fo
2.2 SiH,CL, %

SiH,CL, A IA K R £ ek, H—MRiR
BHHRA~100Q-cm, £KEEN 1000C, HEEFE
EERREPHRME, RA 90 kW -h/kg, 5 SiHCl; H
HELUTRA: ERBERMEE UL, BELM
HFR VRS R 100:1, XN SHCL %K
1%; %%, MAXT4AER, —KEKRERSF
17%, Wl SiHCl; % B fK; B B v i 6k S 2
SiH,CL, E R tEHR &, HR5B, BREHKR,
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43 B B i 2 AR R RE o A0 BRI = A SiHLCly o 5 38K

RFHH20% ~22.5%, 9.6% K% 14%, H—H4
BREBLBME, TUYHEZRER. B IR
BEmAMRE, BNAELH, HEBRLER.
BERELUVIRERES RN ETIREEZHR 10:1,
Uk SiHCL; ¥ 1710, %5 E#EH, SiH, @
BOHESHEBE. TUERNENERENRE,
PKIE10% ~20%, FEREMETIRERMNS 3~8
pm/min, FEESE 5 % B IR B R % 800C, FrLim#
{0 40 kW-h/kg, BB FRESEHERA R, B&
KR EZRREHERE L SHCL, ER. ASER
RN #R4EK SiH, TERA LI LM, ik SiH, B
BEEE, RITARERSEMKEE ALK RS
EXRERTBEAR,

B e B ¥ 7 AR AR T R OO DR I L 2% A R BURLR
gﬂﬂﬁo
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A 354, LRIFM, SHC, %4, TTUEL
ik, TURHFELNANRREFRFRAE, 4
BRITHE AR SiH, B SiH,Cl, ABHE R 58 2R 4 ;
BpfEsR e, MEHRAR, WTLAE%E L, SIHCL, &K
FRAVBE R 1x10°, & SiH, 1 100 &, 7 4 #
FEPEMIRERER, Ak 8~ 10 pm/min.
—WESHEBRBEN 5% ~20%, 74 RS
thERBE K. FLAEEN1100C, LK F SiCl,
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2 (o) AR Ak b B I R 2R AR BN 2% AR AT
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WEAT#T, ERE<SISCT, WEASHERE
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W SHCl, #E8E EUTRR, SCWE TR, & EiH s
2, B/ EZRERERYE 229 mm, EA SHCL ¥
R FES T ZEMEE S1E h 500 kW - h/kg BEZE 200
kW-h/kg, BEERZIAS 100 mm £%,

ERFBFRARANTRE, UJ/EPEMBITLE
Tk, MRSESH%ERE, mMAPEER, ¥
EERESE .
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Table 1 Comparison of rankings of silane and
chlorosilanes methods to produce electronic-

grade polysilicon

PS4 SiCl, SiHCl;  SiH,Cl,  SiH,
E RS " [ A 7 r B’ R
by ¢ i B = b=
Pt CEs) CIEs ] NG|
#r CIEF CIEs ) s ¢
ARURK"" 1x10* 1x10® 1x10? 10
WREE /um min~'  4~6 8~12 5~8 3~8
—WELHEHRE/% 2~10 5~20 17 /
HEKIEE/C 1200 1100 1 000 800
BL#E/kW-h-kg ™!
Bh B I 2R 250 120 90 40
IR R 2% - 30 - 10
VIR
oh B 7 2% B B -] [
R 5L 2% - - - BAE

* R RERMBERNBREE; « « ARATIHLL =% LJIRR /5
HEVIRE; » « »ERTRAMEWTRM; » » » « EWY
BRmERSRRK

3 BFAREGAAE

SRHREEn TR TENRY, BT X
H; HESANT 2LEREEF TR, BE
TR, AHE~RIXBT 4000~6000t, BAE
MHBERE 20 Xu/kg £h; HXBEAR G B
REFEBBIAFAE,
3.1 F—RK SIHCL, ME~RE

BT 100 t/a AT B/NBIEE] LA HCL fg &
REREENEL, 7 300C M 0.45 MPa F 244k
R AR, FERBIFYH SiCl, M SiH,Cl,, FEH
FIHS5.2%M1.4%, WIMEFE 1.I9% B KRS F&E
MEREEY (B 1), KW BUTHREBBR,
B3R ERIE H,, H, 2E% G XREBREKR
A, MAFYNHAZRMEE (B1RLH1
™), ¥ SiCly. SIH,ClL, IR K FEMAEHKS
SiHCl, 4> B, #4iJ5 8 SiHCl; # A f% i . SiHCl,
EERTRBE, BH, BEFHAERNE, £
IR E1 100C KRS EUIRE. HRMA

SiHCl, + H,—Si + 3HCI (1)

2SiHCl;—Si + SiCl, + 2HCl (2)

R

H2
-60°C, 0.55MPa

1 F—REBBESRETEE

Fig.1 Flow chart of the first generation electronic grade polysilicon plant
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SiHCl, 5 HCI #l H, 4+ 8. Je Z& @K : H,
A, MM EI=&H. SiHCL # SiCl, B A #
HAZREE, SIClL ERRIFHEE, Badn
F%# SiHCL; #ARCHERF A
B-REBEAFHEWRMBERRG /D, L
BEARK, BE SCl, # HCl KB BBEHFAHE, &£
PRAR, HEARIUCYH LT BSE R Lz
1; MELEFRY KBIBEM Eot, W#REDE
e
3.2 E-ResBENETRE

EN& ﬁkﬂ g: e

REZREMNTBATLEREZERER: —RER
—VEL R, H—HERERSEN—KET
HACRMER, MARNSAESE, #BEHAH
ERETIRER, F—FERTUNTAYRE, BRE
FErERREAKR, F_MERT LMK IIHER,
My K=&, HERFRBRIRKRE, B KL
mELATRABERREE —REmMRIT. RED®K
SiCl, 5\ & RBER N, ZE/AENS 5T 4HEM SiH-
Cly (WHE2), HEMAHA:

3SiCl, + Si + 2H,—>4SiHCl, (3)

H2

-60°C, 0.55MPa

et

M2 F-REBEESRETER

Fig.2 Flow chart of the second generation electronic grade polysilicon plant

X (3) MAERET#FT, Hlin3.45 MPa &
1A S00C MR E, i ™=9 EE R SiCl, f1 SiH-
Cho BRI, B4 SIHCl; X#HEARREPE K
ZaE, SCLEHFNERERBERINM, #B T SiCl,
B W RT DA UL AR B, MY KA,

3.3 $ZRESBREErRE

B_REEHETHEBP AR SCL B3 FH
A, 18 HCL 3R K # A§3F

F-RAB_REBEEZRES, H, A
HCI W4 BT AR KSEE:, HBRHKR. ME=R
ZREATRE (H3) PABAKGERE, BRHX
BERBATHRN HCl, Nk, FIWEHE R % %R
¥ SiCl, % f# HCl 3k El, FrE 3T H#RK HCl X
HARKRENBSHRERERN, ERELRER

T, #ERE 300C ME S 0.45 MPa &4 T ¥4 H
SHC, £/ BMEZ & 2185 5 8 ™ d& SiCly.
SiH,Cl, fi k4 F RSB, SiHCl; X452
A, SiCl, M#HFAB—RMKR MR, &
500°C #1 3.45 MPa B %4 T 4 7= SiHCls.
BEREBBATRBEIAT ZEAFTE,
EATFHRARMAE™ 1000t U LW BRET . HE
A& H,. SiHCl;. SiCl, #1 HCI ¥ fEH FH. &R
RN ARG R R KM — VGBS LR, TR
REVIRER, THENEKRGTRIEYR TS
FIA, ek E RN A MR B0 R U8 LUK
R KB EBEMK, ERBOEE, PEERE
ESTSCHAHTRERR; 2HECEBEHS—
B (~1100C), SFEBRIES RS SR
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-60 €, 0.55MPa

H3 F=REBEETRETEE

Fig.3 Flow chart of the third generation electronic grade ploysilicon plant

£, UIFREE H 1960 41 100 g/h # & B 1988 4
#) 4 kg/h, BIED KB Skg/h, H+ & RN 2EPT]
BB THRMWE=R,

BUMEFTE=RERBLEFHXBZ—RRAS
THRENYMEBYHAR, H—XBRELSTH
B RMMBERG, ARERBETT WITE
REREE.

AREGHETEHET | kg EME B FE
F%%E 100~120 kW-h, HE&REFEA 1.4 kg, BHR
B 1.4kg, EHA0.5m’, ZAHEN~170
kW+h,

ERBHNAEOREXEEND, BERRK
AAEMWBREERTFHN 15x107 ! (150 ppta), ZF
RFEWER 5x107" (50 ppta), BIKEH 1X
1077 (100 ppba). & & & B t W & Hl 7 5 X
1071 (500 pptw) BATF. AT RELE B LA™
wERN,

4 ARERBREBZF B HERRES

mEgpi R, AL EARMAFP, SIHCL —
Yol REBRAUAE 5% ~20%, XEHYEHH
B, SH, 5 2%, Bl FHBIARLHN 10,
ATARB AL ZHEMBAMHE EWTTRY, U
B R 7E 3~8 um/min, XWRMHLEH., W
SRAE R S B8 A K B 2 RE, — B

BeEMVIRERYTLAAKRRR, BT AR
R BERES

MRM SH KK, WKRBEH 575~
685C, SiH, 5§ H, M4 FHh 1:21 B AT LI4E B
99.7% ML, HWELRBEEIE 100% KR,
AKRRERNNENR, SRBIRERFG&L,
KAKBERZ 150~1 500 pm B & T o WK R 5L 2%
RIAELE TAE, MMM 88 A IE 3. mK
RAEMER, TUMEFEO EF; B SH, 5
HMHLE, RERE, WM X>8, B _%
AR ERERE, FSH, REKEEFHBED
F&% 10 kW-h/kg, BRI+ AN

RERNBEEAFNERERNR, RARE
BERERBGEMA, BrErEZERENEN, B
RIZE=BMA R EAZ AR SHC,L s 8%, W
R DA RER AR R, BEMEAYHEER
B, BEERRELZEEMG RN, XK
X SHRESHBE O SN A% Y BE AT B, SiH, K IR BL 8%
ERARBEIFERZRET BH R,

BRI FNEH+oER, RE—I=E
g, RERS A SiH,, A%SE Fikmikz 80T,
ERBARNEER, HBRAR0.3~0.4 pm, FHE
B3 100% .

BB RN L — SRR RERE,
HELKEBIANER KA, EENPARERS
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Conventional polysilicon process ( Siemens Technology)
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The Production Technology of Electronic Grade
Polycrystalline Silicon

Liang Junwu

(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

[Abstract]  The technology of construction of an electronic grade polycrystalline silicon plant with annual pro-
duction of 1 000 tons is explored. The product qualities, safety, transportation, storage, useful deposition ra-
tios, deposition rates, one pass conversions, deposition temperatures, electrical energy consumption and man-
ufacturing costs are summarized for silane, dichlorosilane, trichlorosilane and tetrachlorosilane methods. The
bell jar, fluidized bed and free-space polysilicon reactors for polysilicon deposition are compared with each other.
In addition, the flow charts of polysilicon production are described. The trichlorosilane method of third genera-
tion using bell jar reactors is suitable for a plant with an annual production of 1 000 tons of electronic grade
polysilicon.

[Key words]  polysilicon; trichlorosilane method; silane method; flow chart; production
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BHFEZ0.07 pm BFESEMITHAR

HE-FEARFARIHWETLRHIN, BEKHEIRITHELRREHR 0.07 pm W3 FiETH, LAL
BRI BT ARG R FHEARER 60 15,

BAERESETHEMTIEARLRAKE KN 250 nm K EIRBOCHELBR LR, BBMALTERN
0.25~0.15 pm KR ST, B B ARBEFMSLEKAHRMBREE FEARFRIMELLRAIN, £
FBEN 13 nm FRIMRAT I TLFEHR 0.07 pm FF 4L TR B B

XMW EF R THENBEBEERUE R MEEREERKENKRERNYBEWIE, IFEX
BRI T AR B R AL T I BB
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