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SEMI M57-1011
GUIDE FOR SPECIFYING SILICON ANNEALED WAFERS
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2.2 AUARDHERHEL, KHAZ L AZHESNT, VAT 2= AT 2= DIARELIEL T DI LN TED,
23 TN =—EFHTHHEEBEOOEDIR, T=—=ATUx— EKED crystal originated particles (COP) %
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3.1 SEMI X2 50—R

SEMI M1 — Specifications for Polished Single Silicon Wafers

SEMI M35 — Guide for Developing Specifications for Silicon Wafer Surface Features Detected by Automated
Inspection

SEMI M45 — Specification for 300 mm Wafer Shipping System

SEMI M53 — Practice for Calibrating Scanning Surface Inspection Systems Using Depositions of Monodisperse
Polystyrene Latex Sphere on Unpatterned Semiconductor Wafer Surfaces

SEMI M58 — Test Method for Evaluating DMA-Based Particle Deposition Systems and Processes
SEMI M59 — Terminology for Silicon Technology
SEMI MF81 — Test Method for Measuring Radial Resistivity Variation on Silicon Wafers

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

SEMI MF523 — Practice for Unaided Visual Inspection of Polished Silicon Wafer Surfaces
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SEMI MF951 — Test Method for Determination if Radial Interstitial Oxygen Variation in Silicon Wafers

SEMI MF1239 — Test Methods for Oxygen Precipitation Characteristics of Silicon Wafers by Measurement of
Interstitial Oxygen Reduction

SEMI MF1530 — Test Method for Measuring Flatness, Thickness, and Total Thickness Variation on Silicon Wafers
by Automated Noncontact Scanning

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

SEMI MF1617 — Test Method for Measuring Surface Sodium, Aluminum, Potassium, and Iron on Silicon and Epi
Substrates by Secondary lon Mass Spectroscopy

SEMI MF1726 — Practice for Analysis of Crystallographic Perfection of Silicon Wafers

SEMI MF1727 — Practice for Detection of Oxidation Induced Defects in Polished Silicon Wafers

SEMI MF1809 — Guide for Selection and Use for Etching Solutions to Delineate Structural Defects in Silicon
SEMI T3 — Specification for Wafer Box Labels

SEMI T7 — Specification for Back Surface Marking of Double-Side Polished Wafers with a Two-Dimensional
Matrix Code Symbol

3.2 ANSI X5 4"—F"

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

ANSI/EIA 556-B — Outer Shipping Container Bar Code Label Standard

3.3 ASTM A5 4—}?

D 523 — Standard Test Method for Specular Gloss

E 122 — Standard Practice for Choice of Sample Size to Estimate the Average Quality of a Lot or Process
3.4 ISO X5 5— ]

ISO 14706 — Surface Chemical Analysis — Determination of Surface Elemental Contamination on Silicon Wafers
by Total Reflection X-Ray Fluorescence Spectroscopy (TXRF) on silicon wafers by total reflection X-ray
fluorescence spectroscopy (TXRF)

3.5 JEITA X525"—F*
EM-3508 — Test method for bulk micro defect density and denuded zone width in annealed silicon wafers

EM-3509 — Sample preparation method for minority carrier diffusion length measurement in silicon wafers by
surface photovoltage method

3.6 JIS RE B

H 0609 — Test Methods of Crystalline Defects in Silicon by Preferential Etch Techniques
H 0614 — Visual Inspection for Silicon Wafers with Specular Surfaces

Z 8741 — Specular Glossiness—Method of Measurement

1 American National Standards Institute, New York Office: 25 West 43rd Street, New York, NY 10036, USA. Telephone: 212.642.4900, Fax:
212.398.0023, Website: www.ansi.org

2 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428-2959, USA. Telephone: 610.832.9585, Fax:
610.832.9555, Website: www.astm.org

3 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 Website: www.iso.ch.

4 ETIHEMITEHES  (Japanese Electronic and Information Technology Industries Association (JEITA))
T100-0004 HAEHBFRHKAKFNT 1-1-3 KF& o ¥ —E/LERE : 03-5218-1086 FAX : 03-3217-2725  Website: www jeita.or.jp

5 AARTIEHSKE (JIS Standards) . HAAHKEWHS L 0 AFATHE,
T107-8440 HURHHRXARYL 4-1-24, 7ERE : 03-3583-8002, Fax : 03-3583-0462 URL: http://www.jsa.or.jp
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4.1 YV BANICBIT D13 LA ED—RHRE, BRERE, BEUY T AR/LIL SEMIMS9 ITERSIN TN D,
42 T=— U z— \EHEOREL TRICERET D,

421  F=—aUx— N (annealed wafer) — 7 =— /LU z— NTEEBIOWE FCEHIRT =—1V 95D T,
FEERIL K I (COP) 7V — (2725,

422 T2 T =—/L Tz — N (argon annealed wafer) — 7 VA L FEFARKHP CRIET AT =— LTz — N,

423  kFET=—s1=z— > (hydrogen annealed wafer) — IKFFR THIET D57 =— T xz—,

5 STIEH

5.1 AAETT =— 72— Ol ANICEEL T, % 1(SEMI M1 IZHA8EHE Y = — O FEEAFREE) 055 T, 1
U738 G A& A TUWND, Partl IZHDT X TOER, —HORERBIOEEm Y =— AR = — 2B
$5 Part2 D Pt NEEN TN,

o 2-1.1 & J7 1% (Growth Method)

e 2-1.3 &AL J7NL (Crystal Orientation)

o 2-1.4 EHFER (Conductivity Type)

e 2-1.5 F—/Xh(Dopant)

o 2-1.6 AFhT v U ERAMENL (Nominal Edge Exclusion)

o 2-1.7 fEfHDEBMR —,3k (Co-dopant in Crystal)

e 2-1.8 [ 5/ (Wafer Surface Orientation)

o 221 #EPLEE (L) (Resistivity (Center point) )

o 222 il E 7 AL /N7 3 (Radial Resistivity Variation)
o 231 MBFIEE I IEFR%K (Oxygen Concentration/Calibration Factor)
o 232 k7 mlA /37 % (Radial Oxygen Variation)
o 233 [RFEEE (35 5) (Carbon Concentration (Background) )
e 2-43Ux—¥ (Lineage)

o 2-4.4 M (Twin Boundary)

o 2-45AU— L (Swirl)

e 251 7U=—/NID v—%> 7 (Wafer ID Marking)

o 252 [m#E % (Front Surface Thin Films)

o 2-544MRIMS Y7 (Extrinsic Gettering)

e 2-55/3y73—/L (Backseal)

e 2-6.1 [E£E (Diameter)

e 2-6.6 Ty /a7 7 A/l (Edge Profile)

* 2-6.7 J£& (Thickness)

e 2-6.8 HiJEX/37 (Total Thickness Variation (TTV))
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e 291 =y 7 (SH) (Edge Chips (Back Surface) )
o 298 IRJE (Z/uR) (B2 ) (Brightness (Gloss) (Back Surface) )
e 299 27FvF (w7nr) (¥H) (Scratches (Macro) (Back Surface) )

&1 L)avoz—N\OEXE, Parts 7——/)Loz—/\
Silicon Wafer Specification Format for Order Entry, Part 5 Annealed Wafers

A ax=3 HYE T
5-1. 7=——JL4KE ANNEALING CONDITIONS
5-1.1 | 7=— L EHEK [IKE; [ 17 vy,

(Annealing Atmosphere) | [ [ZDfth: (F57E)
5-2. P=— )L z—/\EEREE POST-ANNEAL WAFER PREPARATION CHARACTERISTIC
521 | =oURmEIRE (VR [ 1y F o s [ RS
(Edge Surface Condition)
5-3. 7=— LI E$%1%E POST-ANNEAL DIMENSIONAL CHARACTERISTICS

5-31 |U—7 ®A [ ]pm [ ISEMI MF657; [ ]SEMI MF1390;
(Warp) [ 12 Dfth: (F57E)
532 [P AT TvhRA FESCFRET 2 L0101 <[ Jum - |[ ISEMI MF1530;
(Flatness, Site) PAMAZX mmx___ mm [ 12Dt : FEE)
% A RhEE
[VS—T ANt [ ]/ 3— %
ARG ERN

A7y Jiiia=] Jmm,y=[ ] mm
5-4. 7—— L& REILFHEE POST-ANNEAL FRONT SURFACE CHEMISTRY
5-4.1 | RHAIEIHYL

(Surface Metal
Contamination)
5-4.1.1|F R L [1<[ x 10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ]SEMI MF1617 (SIMS);
(Sodium) [ [Eooft: (GE7E)
5-412| 7= A [1<[ x10 Jatoms/cm’ [ ICP/MS; [ JAAS; [ ISEMI MF1617 (SIMS);
(Aluminum) [ 1At : FEE)
5-4.13| UL [1<[ x10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ]SEMI MF1617 (SIMS);
(Potassium) [ ]ISO 14706 (TXRF);
[1ZDfh: (FEE)
5-4.1.4| 7l [1<[ x10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ISEMI MF1617 (SIMS);
(Chromium) [ ]ISO 14706 (TXRF);
[ 1ot (FE7E)
5-4.1.5 | gk [1<[ x10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ISEMI MF1617 (SIMS);
(Tron) [ JISO 14706 (TXRF);
[ 1ot (E7E)
5-4.1.6| =>7 v [1<[ x10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ]ISEMI MF1617 (SIMS);
(Nickel) [ JISO 14706 (TXRF);
[ 1ot (E7E)
5-4.1.7| & [1<[ x10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ]ISEMI MF1617 (SIMS);
(Copper) [ ]ISO 14706 (TXRF);
[1ZDfh: (F5E)
5-4.1.8 | Hign [1<[ x10 Jatoms/cm® [ JICP/MS; [ JAAS; [ ISEMI MF1617 (SIMS);
(Zinc) [ JISO 14706 (TXRF);
[ 17 DM (F5E)
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