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SEMI PV17-1012
SPECIFICATION FOR VIRGIN SILICON FEEDSTOCK MATERIALS FOR
PHOTOVOLTAIC APPLICATIONS
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NOTICE: This translation is a REFERENCE COPY ONLY. If differences should exist between the English version
and a translation in any other language, the English version is the official and authoritative version.
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2.1 ZOHKKIX CVD i&, HEE&FRRRED 2 WIT oo Hikic kv G S REH T U o R
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S AL E MRS S - F DD FiEE ST,
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3.1 72 L,

4 BRRAVF—FBLUXE
4.1 SEMI X5 > 85— R L LRV FZ74 >
SEMI M44 — Guide to Conversion Factors for Interstitial Oxygen in Silicon

SEMI MF28 — Test Method for Minority Carrier Lifetime in Bulk Germanium and Silicon by Measurement of
Photoconductivity Decay

SEMI MF84 — Test Method for Measuring Resistivity of Silicon Wafers with an In-Line Four-Point Probe

SEMI MF391 — Test Method for Minority Carrier Diffusion Length in Extrinsic Semiconductors by Measurement
of Steady-State Surface Photovoltage

SEMI MF397 — Test Method for Resistivity of Silicon Bars Using a Two-Point Probe

SEMI MF723 — Practice for Conversion between Resistivity and Dopant or Carrier Density for Boron-Doped,
Phosphorous-Doped, and Arsenic-Doped Silicon

SEMI MF1188 — Test Method for Interstitial Oxygen Content of Silicon by Infrared Absorption with Short Baseline
SEMI MF1389 — Test Method for Photoluminescence Analysis of Single Crystal Silicon for III-V Impurities
SEMI MF1391 — Test Method for Substitutional Atomic Carbon Content of Silicon by Infrared Absorption

SEMI MF1528 — Test Method for Measuring Boron Contamination in Heavily Doped n-Type Silicon Substrates by
Secondary Ion Mass Spectrometry

SEMI MF1535 — Test Method for Carrier Recombination Lifetime in Silicon Wafers by Noncontact Measurement
of Photoconductivity Decay by Microwave Reflectance

SEMI MF1630 — Test Method for Low Temperature FTIR Analysis of Single Crystal Silicon for III-V Impurities
SEMI MF1708 — Practice for Evaluation of Granular Polysilicon by Melter-Zoner Spectroscopies

SEMI MF1723 — Practice for Evaluation of Polycrystalline Silicon Rods by Float-zone Crystal Growth and
Spectroscopy

SEMI PV1 — Test Method for Measuring Trace Elements in Silicon Feedstock for Silicon Solar Cells by High-Mass
Resolution Glow Discharge Mass Spectrometry

SEMI PV10 — Test Method for Instrumental Neutron Activation Analysis (INAA) of Silicon

SEMI PV25 — Test Method for Simultaneously Measuring Oxygen, Carbon, Boron and Phosphorous in Solar Silicon
Wafers and Feedstock by Secondary Ion Mass Spectrometry

4.2 ANSI/ASQ Standard'
ANSI/ASQ Z1.4-2008 — Sampling Procedures and Tables for Inspection by Attributes

! American National Standards Institute, 25 West 43™ Street, New York, NY 10036, USA; Telephone: +1.212.642.4980, Fax: +1.212.302.1286,
http://www.ansi.org
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DIN 50451-3 — Testing of Materials for Semiconductor Technology — Determination of Traces of Elements in
Liquids — Part 3: Aluminum (Al), Cobalt (Co), Copper (Cu), Sodium (Na), Nickel (Ni) and Zinc (Zn) in Nitric Acid
by ICP-MS

DIN 51002-1 — Inductively Coupled Plasma Mass Spectrometry (ICP-MS) — Part 1: Principles and Definitions
4.4 ISO Standard?

4.3 DIN Standards*

ISO 2859 — Sampling Procedures for Inspection by Attributes

BE: R0 RWES, SIS 2 TOLFIEFREZIET,
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50 FOHEBLOZDEFED Y A ML, [SEMI X %2 4'— FIHFE#ECOTs) | #5WBDZ &,
5.2 Wizt L OV

5.2.1 HRTEM (high resolution transmission electron microscopy) — &) fHE75 108 & 1 B EEIE

5.2.2 ICP-OES (inductively coupled plasma optical emission spectroscopy) — hiBfE a7 T X< /0 ik
5.2.3 NAA (neutron activation analysis) — P L 30T

5.2.4 SEM-EDX (scanning electron microscopy-energy dispersion x-ray spectroscopy) — EA B T *
=BTy 7 A5 E

5.2.5 XRF (X-ray fluorescence) — EIT v 7 A

53 &k

531 F> 7, KUY Uz (chips, polysilicon) — HARSHEDK) S0mm XV /NS WARY U 2 REH|
TEAs

532 Frr, NIV z, F2TEBEHLAS (chunks, polysilicon, also called lumps) — A7z
RFFE AR OHRIETROVWARY U adil, ZORY 2V 3 F v o 7 3HMEYZ 250 mm £ TOEL
R,

1 Ty 7 kI T v IR Vamy RHAWNE pmg Va7 U7 BT B34 T 5, ZNHOM A BfkEIC
T HHERIRRIZND, BET > ZIEE NSOV T, T 213D REVLDOTH S,

533 CDV L##

5.3.3.1 JEEIE S (fluidized bed process) —  FLIRZAE 5 %3 5 12 O\ B R SUG 2 CARIEY 7 v H 21
Na AT ACEE B IRT D T &,

5.3.3.2 KL (powder process) — V) AR EIED DI basH CERRBIEY 7 U E g u oAk
T ACE W EBNCYE IR T D b,

5333 2 NCVD (> — X > X}%) (rod CVD process (Siemens process)) — FMIDNNFEERRID & 72 5 S &
RV ary (KUY ay) 22 2OICBRIERBUGE (3 — A U AORER) PCARBEY I %
eI u 7oALY T ACERE BN R D 2 &,

534 7 =20, KU Vz, E—=XFEE)FNL oy E DTS (granules, polysilicon, also called
beads or pellets) — IRBIRFUG#R T T Y 72 05 B 7214628 0.1 mm 726 10 mm DI ERIZ ORI
EZILE

2 Deutsches Institut fiir Normung e.V., Available from Beuth Verlag GmbH, Burggrafenstrasse 4-10, D-10787 Berlin, Germany;
http://www.din.de

3 International Organization for Standardization, ISO Central Secretariat, 1, ch. de la Voie-Creuse, CP 56, CH-1211 Geneva 20, Switzerland;
Telephone: +41.22.749.01.11, Fax: +41.22.733.34.30, http://www.iso.org
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53.5 N Ak 7 2 (halosilanes) — SiHCI3 & 7213 SiHBr3 (2 & D 12— @ F 713 F L EOKFF T2
NaFURFIC Lo TEBAS NV T,

5.3.6 BFEHR Y = 2(mg-Si) (metallurgical grade Si (mg-Si)) — WIRIFY 72 M 98% 5 BV MZFNLL ED v
Vaynola AHAEO Y a2 F v 7, mg-Si [ZKFIZANTZER T — 7 FH T Si02 SLo R FEH
BITEIC L > TR/ OND, LIRS FRREENED T2 D ORKERIFE CTh 5,

53.7 Bk, DUV =, ik E D IEITILS (powder, polysilicon, also called fines) — e K% 500 pm LA

FOS KT
2 NUZ =27 T =0 LIIRREE L LT RR D AN 725, /30 2 — [T IR B THIBCIR R G THY, A
U TRERRL T 2T D,

53.8 tFHE/FER Y 2 Apmg-Si), KREIFEZER Y = Aumg-Si) & & FEITHL S (purified metallurgical
grade Si (pmg-Si), also called upgraded metallurgical grade Si (umg-Si)) — 'V AT, AT T, T4
WY T, k& GMEEEER ZE D AVT 47, V=F T HHNEITyF 7089 Rinesn)
FiERSH LTk L7caes ) 2,

539 mz> K, AUV =22 (rod, polysilicon) — EESHBAYIC 5 kg LLETT, MFERARE 72132 RIIC
M S TR D %5

53.10 > 7> (silane) — SiH4,  995.3.3.1,5.3.3.2, & 5.3.3.3 DLAEEL,

53.11 A VU2 zmZ 2 (trichlorosilane (TCS)) — SiHCI3, 995.3.3.1,5.3.3.2, & 5.3.3.3 O4EEIEEL,
3 NZaas T8 703 me-Si & HCl DSOS e ARRIE I LA ML a M R 2 Licdvisbhnsg,
6 FEIE1HIM

6.1 ZOHKIEx DNV a AAEEMEIOIFEESCEICIIROE R 25 FRlIER 670, Zb0
HERE, bULEXD20 3B REEEZEIRTI2EDOT =y 7 Ry 7 2L, FLITREND, © 7
12 & o TOR ST 2SI & B 72 BAAL TR 72 S22 T AU 7 572,

o —RAURFME, BUEJTIE, MCEWRIIRHIY & [RRSCE RIS O fEE,

o (LFHRRE, T BT E, Kh—, KHE, SFEFEAERMONHYOTFETE DIREDOIRIE,
o ~HERME, WA, K& I EEIDOHIE,

o KRN, KiAARAE & RLIREDFRE,

o HRHE, HIMOMEIE KE S DIRE,

o WRHFFASEE, REBRGE, o YA XL REREICH T D FREEDIRIE,

o UEEEL FEMAEZEDOEK L ZTONEOHIE,

6.2 fHAZ2EB TN S FRRO—ERITBML TEEIZREIND,

6.3 ETOLAIC, BELEHBOETORNIIMGE EHEMICER 28 L) RSN TN RNE
FrFHELRVE D IEREND Z ERMNETH D,

6.4 Mz T, BEEXEZE, HORBRFIENTFET D ZNHIEE O 4 24 2B 5> Rk HiEx
R LT NIER B 70,
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%D 2 (Part2) PV KBEMAD Y a2 AHHEFA

HHA 11Fk HE 772
1 — %45 GENERAL CHARACTERISTICS
L1 |BEH L []CVD-poly CVD RV ;[]pmg-Si;
Manufacturing Method [ 1% DMt F&E): s [1HEER L
1.2 7 7 &7 Acceptors [1ARTE [ TAI=T L[ ] =0
iE):
13 K}—Donors [TV EHE 1TV TEY; [ ] 204
(E87E):
14 [BREIEEX v U 7Em  |[1fE_ usec; [ [FRERL [ 1 SEMI MF28%
Excess Charge Carrier [ 1 SEMI MF391#
Lifetime [ ] SEMI MF1535%
[]1# DMl F5E):
2 {245 CHEMICAL CHARACTERISTICS
2.1 |7 HpEE [ 1 SEMI MF84*2 with SEMI MF723
Acceptor Concentration [ 1 SEMI MF397%2 with SEMI MF723
[ 1 SEMI MF1389%
(1473 L R —OFRFE: [ ] SEMI MF1528
(f&7E)__ ppba, [ ] SEMI MF1630%2
T 7w 7B OFFM: (FEE) ppba [ 1SEMIPV1
[ ] DIN 50451-3
[1A7 2V 10, KF—0o B {=fH: [ 1ICP-MS
(fR7E) ___ ppba, [1SIMS
T w7 EOAEME: FEE)___ ppba [ 1% DO (157
22 [ FI—iRE . . y [ ] SEMI MF1389%
Donor Concentration [ ]:i 7V, R =0 AR [ 1 SEMI MF1630%*
(fRE)___ppba, [1SEMI PVI
° k. (e
7' 7 H O BEME: ($EE) ppba []ICP-MS
‘ [ 1SIMS
P——— (F57E) ppba, GFA
23 Wi . TR T B O B EE: (55E) ppba  |L] .
Oxygen Concentration [ 1 SEMI MF1188% with SEMI M44
- [1SIMS
BERL
L1 [] 2 0f (570):
24 RSB [ ] SEMI MF1391#
Carbon Concentration [ 1GFA
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