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SEMI PV17-0611
SPECIFICATION FOR VIRGIN SILICON FEEDSTOCK MATERIALS FOR
PHOTOVOLTAIC APPLICATIONS
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1.1 SVINIEEL TOWD R NFEE (PV) FEED KM ELD—DThd, YV ETETWD K EMLIE
REIZESTRIESND TH A, P U= BRI B O B H DV Sl AT RIS ZDEHEICS AL TE
Tl/ \60

1.2 JZLOELIVFEMRD R Ua e RO M ZNED R & RS RIE OB 23 3 LTz, AT,
FIED Y — A AEZR BTG LT T AP SR A EICHEA S, FMRIEDBRRRIFEATL T, £h e
R o DM BRI 2 SR 3 DR IR 2 AR 7R G AR AL Bl ORI RE R 03 pE 2 SO JE LR IS o TRl S
oo PG RAT BRI E, BRS B &2 a1 T b, B IR R M ERE L D2 TOBE AR I 27201213 %
RIEDERZER P LEESND, ZNDIIHEIGH LK R OBREZILE 25, ZE»OmREERICHL CTE
BICW L O A RIFBEAZ T AL T,

1.3 U= MFGIFA BN T DR (L& 72, REGE MO = hOE RS S /G2 ngEIc L2 TORMR
HORIET2 D, MEIZZTNOOH AR EZ BT BHR S RO @ B R 2 rT RIS T D 2 &3 i S LD,
2 HEE

2.1 ZOHKIT CVD &, IREFHIREELEH A MNIF DM FIEIZ LVELES - AR oV a AEE EM BN
Hb, CVD iEITWbhpd L — ARk, WENRIE, MRIEZ L CERRIEY T Fidar Ak AL EfE
STeF DD ik Ete,

2.2 TNHDHBES IR ENT, RGBT O Yar ) o— EiliE 570 b b B A= vk
FERERF X AT A7 BB NILAE BV R OO FEICK L TR BTN D,

2.3 ZOBBITIENE £ 13U NE e ) A M) O KO 72 IR R B LS o LS IO A B T B T
WS, B URREDIG RIZ Y 72 513 2 5 TH A,

2.4 ZOHBITARM VAR FR B A~T2F OIS T, A8 DU T B R PE DS D BEHEY) ~D It T
TIE7Zeu,

25 ZOHKKITER, IRASNIMENS DB R TDHARTA L LTRSS LW, IRGHE
PETHIEEERL TR,
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DEHITHONTIE, SEMI AUX022 2B RO ZL,
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BR: ZORZZ —RBIORETARTANIZOENIEE L 722 TOREMBEZ RO 2T ML T
WV, ZOXLEOHEMHE L, ZOFREITBWT, Wbkl LU R S FINEMELL, EfH
AINZIERRHICZ OO HI R~ AL W56 D TH D,

3 HIEB
3.1 2L,

4 BERAA—FBELUXE
4.1 SEMI X5 8" — NI LN
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-Paoint 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 I11-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 lon 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 111-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
4.2 ANSI/ASQ!

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

4.3 DIN Standard®

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

! American National Standards Institute, 25 West 43" Street, New York, NY 10036, USA; Telephone: 212.642.4900, Fax: 212.398.0023,
http://www.ansi.org

2 Deutsches Institut filr Normung e.V., Available from Beuth Verlag GmbH, Burggrafenstrasse 4-10, D-10787 Berlin, Germany;
http://www.din.de
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DIN 51002-1 — Inductively Coupled Plasma Mass Spectrometry (ICP-MS) — Part 1: Principles and Definitions
4.4 180 Standard®

1SO 2859 — Sampling Procedures for Inspection by Attributes

45 TOMDOILE

SEMI AUX022 — Conversion of Units for Impurity Concentrations in Silicon

EE SR RORWGS, BIHSNE2TOCEITRFTO TR AN—a Thd,

5 Mg

5.1 FHFDORGERINEDERDYANL, /SEMI X525~ ] 758(COTs) /a2 RDZ L,

5.2 Witk N Fa%

5.2.1  HRTEM (high resolution transmission electron microscopy,) — & %3 fifRE 518 751~ ARSI

5.2.2  ICP-OES (inductively coupled plasma optical emission spectroscopy) — ihiEfti & 77 X~ 364y 61k
5.2.3  NAA (heutron activation analysis) — - HcsH b 54T

524  SEM-EDX (scanning electron microscopy-energy dispersion x-ray spectroscopy) — £ E M *
S — oy B Ty 7 253 E

5.2.5  XRF (X-ray fluorescence) — ‘Y7 Ajfij
5.3 &E#&
531  Fw7, VY= (chips, polysilicon) — F K STEDK 50 mm K0/NSWRU S U= AR A

5.32 T, YUz, T2 /LIS (chunks, polysilicon, also called lumps) — AN HIZR 3% [ H51#%
RO TRUVWRIS A, ZORY YA F v ZZHA)IZ 250 mm £ TO S ELZRF O,

HEL FXoZEFRRICTF v AR )2 ol BT pmg SV 7 )y 7 &R DB AT 5, 2O M2 ARIC
I3 B HERIBRIZZRVN, 8E T 73RNSR T, Ty 213D KREWLOTHD,

533 CDV IL#

5.3.3.1 Jw#HA (fluidized bed process) — Rt 25 A& 7O I TR BNIR St ge H CARRIES T F2i3
n AT T ACE M E BN i AT E,

5.3.3.2 K74 (powder process) — VALK EIEDT-OIC K bas P CARIEL T Elidar b7
a7/l =Dl R has ¥ A e N

5.3.3.3 A CVD Z{(s—~-X;%) (rod CVD process (Siemens process)) — #l7  ib fkinsbH2 5% ik il be
WeVar R VaL ) b =D I B HERE R R gs (O — AV ARG ) P CABIES T Elziim s by
FACEWEBRNC T 5L,

534 ZT=z2U, YT Yz, B —XFEL|TNL v rEGIFIZ4S (granules, polysilicon, also called beads or
pellets) — BN SIS 5 TN 72 S A SR 22 <123 0.1 mm 235 10 mm DIZIFERFE O RLIRZ #E i

535 ariAqEz-Z2 (halosilanes) — SiIHCI3 F721% SiHBr3 (&2 —H £/ E LA EOKF T2 1
FURFIC I TEBRSN VT,

5.3.6  <&/F%HV=22(mg-Si) (metallurgical grade Si (mg-Si)) — BLFRIAG7 ML 98%H DV EZ AL BT Y
=N %EE%T%%EIJ%@ VarF s, mg-Si ZKFIZANTERT —7FHC Sio2 B R FEEIRILIEICK
S>THREOLND, ZIUTIEE PRI RED T2 O ARKE TR Ch 5,

% International Organization for Standardization, ISO Central Secretariat, 1 rue de Varembé, Case postale 56, CH-1211 Geneva 20, Switzerland,;
Telephone: 41.22.749.01.11, Fax: 41.22.733.34.30, http://www.iso.ch
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53.7 Bk AUz, #iEESIFITHS (powder, polysilicon, also called fines) — k{72 500 um LA F

QF 2 i} A
[E2: AU =Ly T=ar LI KRR LTGRO RN R0 D, /R — TR R I3RA B TRIBCR I ERE THY, 6
L CRERKLFZTRT 2.

538 fFH e g RV (pmg-Si), &R & E kU7 (umg-Si) &b AFE/E 415 (purified metallurgical
grade Si (pmg-Si), also called upgraded metallurgical grade Si (Umg-Si))— V=T, ATV T, TANZY
7, BlE ST E 2 PO AN T A T V—=TF L T HDNEIT Y F 7 D IH7iG a7 iEZ IS L THAEL

TiRaIar,
539 xR, VY= (rod, polysilicon) — FEENSHRFYIC 5 kg PLET, FRERR EITE I P
SNCARPE S AT

53.10 -7 -(silane) — SiH4, 115.3.3.1,5.3.3.2, & 5.3.3.3 DIAENFS K},
5.3.11 AYzrzze-Z>-(trichlorosilane (TCS)) — SiHCI3, 195.3.3.1, 5.3.3.2, & 5.3.3.3 DIAEN1EL,
3 Nrary T ey TU4d mg-Si & HCl O SUGIZ B R BIEIC L DT ML S A KBS 52 LI KD N5,

6 FFER
6.1 ZOHMINEZ DNV a MG MBI O B E CEIIIROE B 2 & ERIER DV, ZHDE R I,
HUAFE 2 D OIX BRI T A7 DOF = IRy 7 AL T, #IVITRENND, “ Nl ORENnT-2E

e R AN A VAL QT AtV g VAN DR gV AN SYA AN

o —RARRE, BIKE IR, BRSNS & FIRE SRR M DR E,

o ALFHREME, TR, K —, [RFE, @R LR O RHid) DFFR CEDIREDIRE,
o IERHE, B DOIRE, RESLEHIOBE,

o KEFFME, KEERFHEMLEIEDIEE,

o HRGL, RERDOMEIEREIDIRIE,

o TREMUFFARFRE, BB L, VL TN PAR LB E IR T DR DR E,

o CEEE FEHEOKEZDONEROBE.,

6.2 PRI H XIS ERO—FERITEML TUERITIEESND,

6.3 £ TOHLEIS, BUELIZHE O & TO@ERIMIGE SBE R B 28 IO rish TO R W ER R
TRV IR S LD TEB AT HD,

6.4 AT, WEREIESEIE, BIORBRFIENFAET L2INHIHE O£ 4 Z3F il 9~ 2B IO R 7 1L 2 H6R
LR Ud7ebrauy,
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