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SEMI M8 — Specification for Polished Monocrystalline Silicon Test Wafers

SEMI M12 — Specification for Serial Alphanumeric Marking of the Front Surface of Wafers

SEMI M13 — Specification for Alphanumeric Marking of Silicon Wafers

SEMI M16 — Specification for Polycrystalline Silicon

SEMI M18 — Guide for Developing Specification Forms for Order Entry of Silicon Wafers

SEMI M20 — Practice for Establishing a Wafer Coordinate System

SEMI M24 — Specification for Polished Monocrystalline Silicon Premium Wafers

SEMI M26 — Guide for the Re-Use of 100, 125, 150, and 200 mm Wafer Shipping Boxes Used to Transport Wafers

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

SEMI M38 — Specification for Polished Reclaimed Silicon Wafers

SEMI M40 — Guide for Measurement of Roughness of Planar Surfaces on Silicon Wafers
SEMI M41 — Specification of Silicon-On-Insulator (SOI) for Power Device/ICs

SEMI M43 — Guide for Reporting Wafer Nanotopography

SEMI M44 — Guide to Conversion Factors for Interstitial Oxygen in Silicon

SEMI M45 — Specification for 300 mm Wafer Shipping System

SEMI M49 — Guide for Specifying Geometry Measurement Systems for Silicon Wafers for the 130 nm to 16 nm
Technology Generations

SEMI M53 — Practice for Calibrating Scanning Surface Inspection Systems Using Certified Depositions of
Monodisperse Reference Spheres on Unpatterned Semiconductor Wafer Surfaces

SEMI M57 — Guide for Specifying Silicon Annealed Wafers

SEMI M58 — Test Method for Evaluating DMA-Based Particle Deposition Systems and Processes
SEMI M59 — Terminology for Silicon Technology

SEMI M61 — Specification for Silicon Epitaxial Wafers with Buried Layers

SEMI M62 — Specifications for Silicon Epitaxial Wafers

SEMI M67 — Practice for Determining Wafer Near-Edge Geometry from a Measured Thickness Data Array Using
the ESFQR, ESFQD and ESBIR Metrics

SEMI M68 — Test Method for Determining Wafer Near-Edge Geometry from a Measured Height Data Array Using
a Curvature Metric, ZDD

SEMI M70 — Test Method for Determining Wafer-Near-Edge Geometry Using Partial Wafer Site Flatness
SEMI M71 — Specification for Silicon-on-Insulator (SOI) Wafers for CMOS LSI

SEMI M73 — Test Methods for Extracting Relevant Characteristics from Measured Wafer Edge Profiles
SEMI M77 — Test Method for Determining Wafer Near-Edge Geometry Using Roll-Off Amount, ROA
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SEMI M78 — Guide for Determining Nanotopography of Unpatterned Silicon Wafers for the 130 nm to 22 nm
Generations in High Volume Manufacturing

SEMI M85 — Guide for the Measurement of Trace Metal Contamination on Silicon Wafers Surface by Inductively
Coupled Plasma Mass Spectrometry

SEMI MF26 — Test Method for Determining the Orientation of a Semiconductive Single Crystal

SEMI MF28 — Test Methods for Minority-Carrier Lifetime in Bulk Germanium and Silicon by Measurement of
Photoconductive Decay

SEMI MF42 — Test Method for Conductivity Type of Extrinsic Semiconducting Materials
SEMI MF81 — Test Method for Measuring Radial Resistivity Variation on Silicon Wafers
SEMI MF84 — Test Method for Measuring Resistivity of Silicon Wafers with an In-Line Four-Point Probe

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

SEMI MF525 — Test Method for Measuring Resistivity of Silicon Wafers Using a Spreading Resistance Probe
SEMI MF533 — Test Method for Thickness and Thickness of Variation of Silicon Wafers

SEMI MF671 — Test Method for Measuring Flat Length on Wafers of Silicon and Other Electronic Materials

SEMI MF673 — Test Methods for Measuring Resistivity of Semiconductor Slices or Sheet Resistance of
Semiconductor Films with a Noncontact Eddy-Current Gage

SEMI MF847 — Test Method for Measuring Crystallographic Orientation of Flats on Single Crystal Silicon Wafers
by X-Ray Techniques

SEMI MF928 — Test Methods for Edge Contour of Circular Semiconductor Wafers and Rigid Disk Substrates
SEMI MF951 — Test Method for Determination of Radial Interstitial Oxygen Variation in Silicon Wafers

SEMI MF978 — Test Method for Characterizing Semiconductor Deep Levels by Transient Capacitance Techniques
SEMI MF1048 — Test Method for Measuring Reflective Total Integrated Scatter

SEMI MF1049 — Practice for Shallow Etch Pit Detection on Silicon Wafers

SEMI MF1152 — Test Method for Dimensions of Notches on Silicon Wafers

SEMI MF1188 — Test Method for Interstitial Oxygen Content of Silicon by Infrared Absorption with Short Baseline

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

SEMI MF1366 — Test Method for Measuring Oxygen Concentration in Heavily Doped Silicon Substrates by
Secondary lon Mass Spectrometry

SEMI MF1388 — Test Method for Generation Lifetime and Generation Velocity of Silicon Material by Capacitance-
Time Measurements of Metal-Oxide-Silicon (MOS) Capacitors

SEMI MF1390 — Test Method for Measuring Bow and Warp on Silicon Wafers by Automated Noncontact Scanning
SEMI MF1391 — Test Method for Substitutional Atomic Carbon Content of Silicon by Infrared Absorption
SEMI MF1451 — Test Method for Measuring Sori on Silicon Wafers by Automated Noncontact Scanning

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

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

SEMI MF1619 — Test Method for Measurement of Interstitial Oxygen Content of Silicon Wafers by Infrared
Absorption Spectroscopy with p-Polarized Radiation Incident at the Brewster Angle

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 MF1982 — Test Methods for Analyzing Organic Contaminants on Silicon Wafer Surfaces by Thermal
Desorption Gas Chromatography

SEMI MF2074 — Guide for Measuring Diameter of Silicon and Other Semiconductor Wafers

SEMI PV13 — Test Method for Contactless Excess-Charge-Carrier Recombination Lifetime Measurement in Silicon
Wafers, Ingots, and Bricks Using an Eddy-Current Sensor

SEMI PV22 — Specification for Silicon Wafers for Use in Photovoltaic Solar Cells
SEMI T3 — Specification for Wafer Box Labels

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

3.2 ANSI Standard?

ANSI/ASQ Z1.4 — Sampling Procedures and Tables for Inspection by Attributes
3.3 ASTM Standards?

ASTM D523 — Standard Test Method for Specular Gloss

ASTM E122 — Standard Practice for Calculating Sample Size to Estimate, With Specific Precision, the Average for
a Characteristic of a Lot or Process

3.4 DIN Standards?®

3.5 European Community Directive*

2002/95/EC — On the restriction of the use of certain hazardous substances in electrical and electronic equipment
3.6 1SO Standards®

ISO 14706 — Surface Chemical Analysis — Determination of Surface Elemental Contamination on Silicon Wafers by
Total Reflection X-ray Fluorescence (TXRF) Spectroscopy

* 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

2 ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA; Telephone: +1.610.832.9585, Fax: +1.610.832.9555,
http://www.astm.org

3 Deutsches Institut fiir Normung (DIN) silicon standards are no longer available in either English or German editions from the publisher of DIN
standards, Beuth Verlag GmbH, http://www.beuth.de. Consequently these standards have been removed from this section and moved to § 13
Related Documents

4 Official Journal of the European Union, February 13, 2003 Available for downloading from the following URL.:
http://164.36.164.20/sustainability/pdfs/finalrohs.pdf

5 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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ISO 17331 — Surface Chemical Analysis — Chemical Methods for the Collection of Elements from the Surface of
Silicon-Wafer Working Reference Materials and Their Determination by Total-Reflection X-ray Fluorescence
(TXRF) Spectroscopy

3.7 JEITA Standards®
JEITA EM-3401 — Terminology of Silicon Wafer Flatness
JEITA EM-3501 — Standard Methods for Determining the Orientation of a Semiconductor Silicon Single Crystal

JEITA EM-3502 — Test Method for Recombination Lifetime in Silicon Wafers by Measurement of Photoconductivity
Decay by Microwave Reflectance

JEITA EM-3503 — Standard Test Method for Substitutional Atomic Carbon Content of Silicon by Infrared
Absorption

JEITA EM-3504 — Standard Test Method for Interstitial Atomic Oxygen Content of Silicon by Infrared Absorption
JEITA EM-3508 — Test Method for Bulk Micro Defect Density and Denuded Zone Width in Annealed Silicon Wafers
JEITA EM-3601A — Standard Specification for High Purity Polycrystalline Silicon

JEITA EM-3602 — Standard Specification for Dimensional Properties of Silicon Wafers with Specular Surfaces
JEITA EM-3603B — Standard of SOl Wafers and Metrology

3.8 JIS Standards’

JIS H 0604 — Measuring of Minority-carrier Lifetime in Silicon Single Crystal by Photoconductive Decay Method
JIS H 0607 — Determination of Conductivity Type in Germanium by Thermoelectromotive Method

JIS H 0609 — Test methods of Crystalline Defects in Silicon by Preferential Etch Techniques

JIS H 0611 — Methods of Measurement of Thickness, Thickness Variation and Bow of Silicon Wafer

JIS H 0614 — Visual Inspection for Silicon Wafers with Specular Surfaces

JIS H 0615 — Test Method for Determination of Impurity Concentrations in Silicon Crystal by Photoluminescence
Spectroscopy

JIS Z 8741 — Specular Glossiness — Methods of Measurement

3.9 MHI Standard?®

CEA 556-C — Outer Shipping Container Bar Code Label Standard
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6 Japan Electronics and Information Technology Industries Association, Ote Center Building, 1-1-3, Otemachi, Chiyoda-ku, Tokyo 100-0004,
Japan; http://www.jeita.or.jp

7 Japanese Standards Association, Mita MT Bldg., 3-13-2 Mita, Minato-ku, Tokyo 108-0073, Japan; Telephone: +81.3.3583.8005, Fax:
+81.3.3586.2014, http://www.jsa.or.jp

8 Material Handling Institute, 8720 Red Oak Blvd., Suite 201, Charlotte, NC 28217, USA, Telephone: +1.704.676.1190; Fax: +1.704.676.1199;
http://www.mhi.org
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Wafer Surface °[14 7 HAi:[]10.6°+0.4° [1SEMIMF26 (7" a V),
Orientation [12.50° + 0.50°; [1JEITA EM-3501;
(SRRSO TIL | [] 4.00° +0.50°; [ ] o4 o [1% DM : (EF)
2-1.3 %2 MR)
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Misorientation
(X 2 &08)

HH x4 HE T
2-19 |[mEFMTH [1#5°8K; [1Z=Dfth: [ 1°, &K
Orthogonal

2-2. BE 1 ELECTRICAL CHARACTERISTICS (/% : ¢HIDH SHEHIZ Y 72207 2 — N NDELKHEL L T

A I
Minority Carrier Lifetime

HH)
o |2-21  |HEH% Resistivity MUl 1+2%E 10-cm [ 1 SEMI MF84; [ ] SEMI MF673;
HERA > b [1H5 [1Z2 oM (GBE) [1ZDM : (FEE)
2-22  |ERIFAIEHEAT Y (<[ 1% SEMIMF81 X 1-[]A, []B,
% Radial Resistivity [1C.[1D;
Variation (RRG) [1Z 0 : FaE)
2-23  |#EPURAE <[ 1% [1SEMI MF525;
Resistivity Striations [1Zofth : FBE)
2-24 | DHEXY VT T4 75 |5 Jus SEMI MF28[]A,[]8B;

SEMIMF391[]A, [1B;
[ 1 SEMI MF1388;

[ 1 SEMI MF1535;
[]1JEITA EM-3502;
[131S H 0604;
[]1SEMIPV13
[1Z0fh : (E57E)

2-3. b4 CHEMICAL CHARACTERISTICS

2-3.1

WS T

Oxygen Concentration
(I IEERER DI
SEMI M44 1)

HEUEEL 1+ 208E I

[1x 10" cm3; [ Jppma
[110C-88;[]IH ASTM;
[1#7 ASTM & %\ ZIH DIN;
[1EITADA Y PF L,

[1 &0 (F&E)

IR (Interstitial): [ ] SEMI MF1188;
[1SEMI MF1619;

[1JEIDA EM-3504;

[1Z0f : FEE)

SIMS (Total): [ ] SEMI MF1366;
[ 1 GFA (Total)

2-3.2

T IR N T
Y
Radial Oxygen Variation

< 1%

SEMI MF951 Plan [] AL; [] A2;
[1A3;[1B;[1BL[1C;[1D;
[1ZDfh: (H87E)

2-3.3

PR
Carbon Concentration
(Background, cf 2-1.7)

<[ 11 Ippma;[ ] x 10%cm=

[ 1SEMI MF1391;
JEITA EM-3503;

[1Zofth : (FEE)

2-34

mR—=7nfly Y 3
ROR o
Boron Concentration in
Heavily Doped n-type
Silicon

<[ 1ppba

[ 1 SEMI MF1528;
[1Z DM F5E)

2-35

NIV SREH R
Bulk Iron Content

<[ 1x 1001 atoms/cm?

[ 1 SEMI MF978 (DLTS);

[ 1 SEMI MF391 (SPV);
[ ] SEMI MF1535;

[ 1JEITA EM3502 (u1);
[1SEMI PV13
[1%&ofth . (FBE)

2-3.6

HEYEHIH
Hazardous Substances
Restrictions

[ 1 EC Directive 2002/95/EC
[1Z DM : F5E)

fTEE 22 M
fRE -
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HA

ix-3

RYE 2

2-4. {#E M STRUCTURAL CHARACTERISTICS

2-41 |#Efr—yFEy MREE |[1<[ om? [1SEMI MF1809; [ JIS H 0609;
Dislocation Etch Pit [1% D : (FEFE)
Density
2-42 |2V v 7 Slip [172L  []Z0fh : G8F) [1 SEMI MF1809; [ ] JIS H 0609;
[1Z DM F5E)
2-43 | U %—< Lineage [172L []1Zofth: (F8E) [ 1 SEMI MF1809; []JIS H 0609;
[1Z DM : (F57E)
2-4.4 | M Twin Boundary [172L  [1Z&0fth: F5E) [ 1 SEMI MF1809; [ 1JIS H 0609;
[17 DM« (FEE)
2-45 | 2T — /L Swirl [1< V== U 7D[ 1% [ 1SEMI MF1809; [ ] JIS H 0609;
[1Z DM : (FEE)
246 |vym—t o b < Jem? [1SEMI MF1727;
Shallow Pits [ 1 SEMI MF1049;
[1Z0fth : FBE)
2-4.7 | bR K < em? Test Cycle: [ ] SEMI MF1727;
Oxidation Induced [1JIS H 0609;
Stacking Faults (OSF) [1Z DM : (FBE)
Observation Method:
[1SEMI MF1726; [1JIS H 0609;
[17 DM (FEE)
2-48 | BRFEHTHIY #PA: [ 1225 1Unit[Jem? [lem? | Test Cycle: SEMI MF1239 [ 1A,
Oxide Precipitates [1B; Zofth - (F87E)
2-49 | KT [HIMRR D B WPEH [ 1225 [ 1 [Ippma; []1x 107 cm= |Test Cycle: SEMI MF1239 [ JA,
Interstitial Oxygen [1B;
Reduction (A[Oi]) [1Z7ofh . (BE)
2-4.10 | X N AR Kb [ 1#E: cm3 [1467E
Bulk defects by X-ray
topography
2-4.11 | S 7 BN [ 1) cm3 [1JEITA EM-3508;

Bulk Micro Defects

[1% D (F57E)

2-5.

= —/\E{HE¥FE WAFER PREPARATION CHARACTERISTICS

251 |Uxz— yID¥v—=F2 [[]172L;[]1SEMIM12;[]SEMIM13;
v [1SEMI T7;
Wafer ID Marking [1SEMIT7 +4 7> a v ey~ —7
(X 3 Z=H);
[1Z DM F5E)
2-52 | RKm#EE  Front [172L []&c#:
Surface Thin Film(s)
253 |F=a—F v Y=y [[1%2L [] & um [1JEITA EM-3508;
Denuded Zone [1Zoft: (&)
254 |HEMS Y H Y T [172L []&cH:
Extrinsic Gettering
2-55 |,y — L Backseal [[]172L []7o#k:
2-56 | 7 =—/L Annealing [172L []7cd:
2-57 |y URmIkE [1WFEL [1 =y F o 7 [ RS #2

Edge Surface Condition
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HH

=

ix-3

RYE 2

2-5.8

ETRN

Back Surface Condition

[1Y T4 AT av [|BrmyF
71 Btk v F o o [ JWFEE #2
(BHERIGIRFE LI LTl 2-9.8 21R)

2-6. sHi&45 1% DIMENSIONAL CHARACTERISTICS (£ - ¢HIDBH SHHB L2V =22 07 2 —NDLR TR H)

AET 2EBIIEINICHREL T, SEEMFEY 2 — D81 E3~FIBR) [CLE=R-T[1H
FELTH LW, EBESHEICHE > THET2HAICIE, ZN60RFOEREHIZOWTOMEBIDOHET

R,

¥
Template-Coordinate
Based Edge Profile
Specification

[1FDthoT 7 L— FERE)

¢ [2-6.1 |EEX Diameter [13EHE] 1A 1mm [1 SEMI MF2074;
2> [1ZDMf . (FEIE)
¢ (262 |75V MR vFD |75y FIEE, HHVIT[]HEE: [1SEMIMF671 (7 7 v hE &),
° ~T{% Dimensions of Flat | [146] 1+ 4% Tmm [1SEMI MF1152 (/ » F~Fik);
and Notch Fiducials [1/ v Ttk (K 55H) [1Z D : (FaE)
[1/vTFHBHNNEIT7Ty bl
¢ 263 |TT7A4~V 7T, |[](FAE) [ | E [ 1 SEMI MF847 (Flat);
° JyFoDVIEE A [1 €Dt (F55E)
Voo —aryrg
Fa—Tyv—7
Orientation of Primary
Flat, Notch, or Primary
Orientation Fiducial
Mark
¢ 264 |EHHXYV 7Ty ME ([14L[IM:___ + mm [1SEMI MF671;
2 Secondary Flat Length [1Z0f : (FEE)
¢ (265 |EHFVTTy O |[17L;[] 1 (0) + °
° AOLE (X4 F2-
H3A VT — g
VI 4 Fa—vxn~ [[178L[]1 RISM
— s ofafirE (xe) |17 L;[1 RIBH
Angular Location of
Secondary Flat (see
Figure 4) or of Secondary
and Tertiary Orientation
Fiducial Marks (see
Figure 6)
¢ 266 [T L— NEERERE ([JTRT 7 L—F SEMI MF928: Method A [ ],
° Ty FuTrA M [[1TIAT 7 1L—k Method B [ ];

[1Zoft : (FEE)

a7y AT A —
ATy T e Ty

[1&M= > 08 um+_ pm
[1FA_~ LM ok °

SEMI M73#4: Method 1[],
Method 2[1;

A VHR [1FRM> 2 — _ pm+_ pm [1Zft : (7€)
Profile-Parameter-Based |[] 2l = /L4 —>P%  pum+__ um
Edge Profile [1EMN~LfH o °
Specification [15M>=y 20E _ um+_ pm

[1RP=A Ry 72/ °+_ °(fLE)

[1Efl=A Xy 7 2[_ °+_ °(fLE)
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HA x4 HE T
¢ [2-6.7 |JE & Thickness [1HMEE] 1A% JTum [ 1 SEMI MF533;
= [ 1 SEMI MF1530;
[1J1S H0611;
[1Z0fh . (HE)
o268 |gEEATYX [10 1um, &K [1SEMI MF533; [1JIS H 0611,
Total Thickness [1SEMI MF1530 (4f& % %
Variation VOB
(TTV) [1Zofth : FEE)
S (269 |7 Bow [1[ 1upm, &K [ 1 SEMI MF1390;
[1J1S H0611;
[1Z0fh : (EE)
212-6.10 | 7—7 Warp [1[ 1um, &K [1 SEMI MF1390;
[1Z ot : (FEE)
2-6.11 | ¥ VU Sori [1[ Tupm, HK [ 1SEMI MF1451;
[1JEITA EM-3401;
[1Z0f : (HEE)
2-6.12 |SEHE, Za—or [BESTII10] ] Jum [1 SEMI MF1530;
(Flatness, Global) [1JEITA EM-3401;
[1Z DM : F5E)
2-6.13 | FHEE, YA b WESSTII0I0]fE: <[ Jum [1 SEMI MF1530;
Flatness, Site SiteSize__mmx_mm [1ZF DM . FEE)
[ 1% i T RefE s
[1#m89Y A S EETe; [1 81 M &
EERN
MIEME: x=[ ]Jmm, y=[]mm
2614 |F/ b RT T T 4 [1SEMI M43 (ZFE#H D L B0
Nanotopography (&fhmfRE) -
[1< nm 2 mm FEAT BRI % LT SEMIM78
[1< nm 10 mm figdsEilc L | SEMIMT8
2-6.15 | = v ViEfERAR [1ESFQR, [] ESFQD. %£7=i% []ESBIR SEMI M67
Near Edge Geometry [1zDD SEMI M68
[1L-ROA, []P-ROA SEMI M77
[1PSFQR, []PSFQD SEMI M70
2-7. L4 (FRONT SURFACE CHEMISTRY)
2-11 | REO4EIGY
Surface Metal Contamination
2-7.11 [ U @ A Sodium [I<[ x10 Jatoms/cm? SEMI M85 [ ] (VPD-ICP-MS;
[1 (DADD-ICP-MS);
[]AAS;
[1 SEMI MF1617 (SIMS);
[17Z ot : (F67E)
2-712 |7 I =0 A [1<[ x10 Jatoms/cm? SEMI M85 [] (VPD-ICP-MS;
Aluminum [1 (DADD-ICP-MS);
[]AAS;
[1 SEMI MF1617 (SIMS);
[1% Dfh : (F57E)
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HA

ix-3

RYE 2

2-7.1.3

VRV
Potassium

[1<I

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;

[ ] (DADD-ICP-MS);
[]AAS;
[ 1 SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1Z0f : FEE)

2-7.14

a3y
Chromium

[1<I

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[ 1 SEMI MF1617 (SIMS);

[11SO 14706 (TXRF);

[]1SO 17331 (VPD-TXRF);

[1Z D1t . (FBE)

2-7.15

B

Iron

[1<I

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;
[1 (DADD-ICP-MS);

[1AAS;

[1SEMI MF1617 (SIMS);

[11SO 14706 (TXRF);

[11SO 17331 (VPD-TXRF);

[1Zofth: (FEE)

2-7.1.6

=y v
Nickel

[1<I

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[ 1 SEMI MF1617 (SIMS);

[11SO 14706 (TXRF);

[]1SO 17331 (VPD-TXRF);

[1ZF DM (FBE)

2-7.1.7

kil
Copper

(1<l

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;

[ ] (DADD-ICP-MS);
[]AAS;
[ 1 SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1ZDfth: (FEE)

2-7.1.8

High
Zinc

[1<I

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[ 1 SEMI MF1617 (SIMS);

[]1SO 14706 (TXRF);

[]1SO 17331 (VPD-TXRF);

[1ZF D (FBE)

2-7.1.9

HINT T A
Calcium

[1<I

x 10

Jatoms/cm?

SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[1SEMI MF1617 (SIMS);

[11SO 14706 (TXRF);

[11S0 17331 (VPD-TXRF);

[1Z DM (5E)
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HHA 1L#% HE L7
2-72 | ZoMoOER GLREIBERINCY A T v 7352 8)
2721 [1<[ x10 Jatomsicm? SEMI M85 [] (VPD-ICP-MS;

[ ] (DADD-ICP-MS);
[]AAS;
[ 1 SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1ZDfth: (FEE)

2722 [1<[ 10 Jatomsicm? SEMI M85 [] (VPD-ICP-MS;
[1 (DADD-ICP-MS);

[1AAS;

[1SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1Zofh: (FE)

2-7.2.3 [I<[ x10 Jatoms/cm? SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[1SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1ZDfh: (5E)

2-7.2.4 [I<[ x10 Jatoms/cm? SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[1SEMI MF1617 (SIMS);
[]1SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1ZDfh: (5E)

2-7.25 [I<[ x10 Jatoms/cm? SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[1AAS;

[ 1 SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1ZDfh: (5E)

2-7.2.6 [I<[ x10 Jatoms/cm? SEMI M85 [ ] (VPD-ICP-MS;
[] (DADD-ICP-MS);

[]AAS;

[ ] SEMI MF1617 (SIMS);

[]1SO 14706 (TXRF);

[]1SO 17331 (VPD-TXRF);

[1ZDft: (&E)

2-7.3 | REAEY [1<[  Inglcm? [ ISEMI MF1982;
Surface Organics [1Z oM (FaE)

2-8. & B #1451 (FRONT SURFACE INSPECTION CHARACTERISTICS)
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ETOHREY = — IR LT, AENICRT52HEBIIEINCHE L TH LV, RbYIZ, BEMRAREZ 150
MMELFOAREY 2 —/MNZOWTIE, FHBEZR RIS C[PRET D Z RN TE D,
BEHEMNR 12 120> THE SN HEIE, e Y &M LB BIXEINCTEAT D LT,
Y1281 (27T vF —~=zu |[[1RL;[1F0fh: (BE) [ ISEMI MF523; [ ]J1S H 0614;
Scratches — Macro [1SSIS;
[1Z DM (&5E)
Y [282 |27 TFvF —3Isu ([l []x0M: (&E) [ 1SEMI MF523; [ 13IS H 0614;
Scratches — Micro [1SSIS;
[1ZF oM (&)
VY |2-83 |t v  Pits [172L; [ 12 ofh:  (BiE) [ ISEMI MF523; [ ]JIS H 0614;
[]1SSIS; #
[1Z D (&)
H H 11FE HE Tk
v |2-84 | ~A X Haze [172L; [ 1= DMt ($8E) [ ISEMI MF523; [ 13IS H 0614;
[1sSIS;
[1Z D (F5E)
v [2-85 | JATEELEL RK&EX:>[ Jum (LSE) %o <[ [ISEMI MF523; [ ]IS H 0614;
Localized Light [17=—%D:[]per cm? []SS|S;#6
Scatterers  (LLSs) Kx&X:2[ ]um (LSE) %< [1ZDfth: (FEE)
[1V=— %D ;[]percm?
RKEZ:>[ Jum (LSE) <[
[17=—s"%0;[]percm?
RKEZ:>[ Jum (LSE) %o <[
[17=—s~49;[]percm?
K& &:2[ 1um (LSE) H:<[
[17=—2"%0;][] percm?
v [2-8.6 |5 YufEik [17e L [1Zoff: () [ 1SEMI MF523; [ 13IS H 0614;
Contamination/Area [1SSIS;#
[1ZF oM (5E)
V(287 |ZoTFoTBIY [Vl [120M: (&5E) [ ISEMI MF523; [ ]IS H 0614;
~ T []1SSIS; #
Edge Chips and Indents [1xofh: (FE)
V(288 |Z=vTIT v [172 L [1% 0t (F5E) [ ISEMI MF523; [ ]IS H 0614;
Edge Cracks [1SSIS;
[1Z DM (5E)
v 289 |vFvr, zu—R b |[172L;[1ZF0M: (5E) [ ISEMI MF523; [ 13IS H 0614;
Fv U [1SSIs;#
Cracks, Crow’s Feet [1Z7 DMt (FBE)
v [2-810 |7 L—& [172L;[1% D () [ ISEMI MF523; [ ]3IS H 0614;
Craters []SSIS; *
[1Z DM (&5E)
v [2-8.11 | <IFH [172L; [1%F DM (5E) [ 1ISEMI MF523; [ ]JIS H 0614;
Dimples []SSIS:; #
[1ZF oM (&)
v (2812 |/ n—F [172L;[1% Dt () [ ISEMI MF523; [ ]3IS H 0614;
Grooves []SSIS; *6
[1Z DM (&5E)
Vv 12813 |vU UK [172L;[1% oMt (BiE) [ ISEMI MF523; [ 13IS H 0614;
Mounds [1SSIS;
[1ZF oM (5E)
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v |2-814 | AL YE—L [172L; [1Z2 O (5E) [ ISEMI MF523; [ 131S H 0614;
Orange Peel []SSIS; #
[1Z0fh: (5E)
v |2-815 | V—<—7 [172L; [1Z0ft: (5iE) [ ISEMI MF523; [ JIS H 0614;
Saw Marks []SSIS; #
[1Z0fh: (EE)
2-816 | K— v MREMY > |[172L; [1Z2 oM (BE) [ ISEMI MF523; [ ]JIS H 0614;
e [1Z0fh: (5E)
Dopant Striation Rings
2-817 | L& [172L; [1%F DM (5E) [ 1ISEMI MF523; [ ]JIS H 0614;
Stains [1Z2 DM (&)
2-818 [ms~+4 2727 7%A |[1<[]nm, [ ISEMI MF1048; [ JAFM;
rms Microroughness [ Tum 6] Tum? O A7 hLiERLL  [[1Z off: (FRE)
-

2-90. =T H REE R BACK SURFACE INSPECTION CHARACTERISTICS

FHEMNEK 121208 > THE SN HAT,

ETOORY = — IR LT, AENCEIF2HEBIIEINIHEELTH Ly, Kb iz,
MM FOORT = —NZHOWTHE, FHEEZR RIS T[PHETHZ ENTEX S,
LY 2 L7 B IEEBNC AT BB X0,

B A AT RE 2 150
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HH lix:3 HE L1
v (291 |ZmoVFoF [172L;[1% Dt () [ ISEMI MF 523; [ JJIS H 0614;
Edge Chips [1ZF o (5E)
292 |muPrIv” [172L; 120t G&E) [ ISEMI MF 523; [ ]JIS H 0614;
Edge Cracks [1Z7ofh: (FaE)
v (293 |7Tv7, (172 L [1Z20fh:  (HE) [ ISEMI MF 523; [ 1JIS H 0614;
LR [1Z0fh: (5E)
Cracks, Crow’s Feet
v 2:94 |5 YR [172L;[1eofh: (&) [ISEMI MF 523; [ ]JIS H 0614;
Contamination/Area [1Z2ofh: (FaE)
v (295 | V—~v—7 (172 L[z oMt (HEE) [ ISEMI MF 523; [ 1JIS H 0614;
Saw Marks [1ZF oM (5E)
296 |L% [172L:[1Z0fh: (57E) [JSEMI MF 523; [ J3IS H 0614;
Stains [1Z oM (FeE)
2-97 |Z7x=A [] nm rms [ 1 SEMI M40;
Roughness [1ZF oM (5E)
2-9.8 | HEERE (Fex)  |[] [JASTM D 523; [ ]JIS Z 8741;
Brightness (Gloss) [1ZEfh: (F87E)
299 |2/ FvF—~7suv |[[1%2L;[ICumE=[ ]mm [ ISEMI MF 523; [ ]JIS H 0614,
Scratches — Macro [1ZF oM (/&)
2910 |229vF—3sm [[1/2L;[IcumE=[ Jmm [ JSEMI MF 523; [ JJIS H 0614;
Scratches — Micro [1Z2ofh: (FaE)
2-9.11 [ FETLEEL K& &:>[ Jum (LSE) #u<[ 1 [17= |[ISEMIMF523;[1JIS H 0614;
Localized Light =AY [1em? 4 b [1sSIS™;
Scatterers (LLSs) ) Kx&:>[ Jpm (LSE) %< ] [1v= |[1TOfh: GEE)
— YD [1emY D
2-10. FDh  (FRIZS L O)
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#L ATy VBRAMEAR (= P A7 V—T 3 ) EEILY = — NWERGEEIK (FQA) DERZRD 5, FQA IXAFRER (2-6.1
ZH) PHEED 2/ ELIVWEETHY (1B , hLEETHD, =y VEEOHEOMHEHITLEE L2V, HHHED
EEBLOHTEETD y DEEOTEICHEILL TV D, 2O, FQA IZ= vy Vb —ETIERL, ZO—ERIEMEEEt L 725
THARFENEZY 95,

#2 BIHHE D = — N EHESNTZSHE, LY = — " OREFNEZERT 250 THY, HEOHET o AHTZ2E®RT 5 b
DTIEARR, KETHITZERERE (HE) #HA2EEL, Mms v~/ 7105 7 32 AL DY = — RO EIFREOERE 2
WEEERTDZENTED, ZOREIC OV IR EES RSO0, BEE 7 ) v 78 L OMIEMOLEE % & Tl
EEIZOWTH T T4 ¥ EBBEOE CHANCARE L TR RIER 50,

#3{100} n Z A U = —/ N, EER L5 MmN, XV T Ty b (BFAY L1, 1.2, 15, 1L6BLULY) OBFE, FI714<U
BLOEIZY 7Ty NEFAPNAE-TEY, BEROBHRBY = — OMETLERZELBRWZOA Y 7 7 EROM&ITEA L2
A%

#4 T A= HHEO Ty T 0T 7 A VPIEIC LD WS SR S TR SCIRIT KT LT 2 E O SHERNIEEEE (2 X 0 #
HEINDEEOY 2 — NES LIIIBINIC R D, FIAFIZZ 707 s A LV THE SN RE SN R Y = —HETH D &
RELTWRWI IEE SN,

#5 U = — N\ OB SR E 1 OFHESRIRY U — IR EI N TV 5,

#6 BEFHIFCHL SO OEE 2 HE Y = — " REMALERE (SSIS) THRET 25 Z LIFARETH D, T HOEERE|L SEMI M53 (266
SEMI M58 I[ZHERLL 72T T v 7 AERHOE T 2 — " Z AV TKIE L TBL BERDH D, 26 OB THBAE SN RIEIZHOWT
IXSEMI M35 25 = &, L UEHENZRRBIEIZ E M STy, BBy = — " REHRAEEE (SSIS) OFAIZH=->T
WFY T IV EBEEOEBENLETH D,

6 EREH
6.1 Standard Wafer Categories 7Z#10 = — D4

6.1.1 TNZIUEEL SN Y = —DHE, FFRATEROCTZ v b« v FOREEIR I NGE 9ICT
SEENTWD, b7 x— "ORRIFRICER SN T DTN TOERIZEZ L 2T b
W, fEEE EHEHERTERE LI b0 LAFEICHRT S - b O1FkR<,

71 300 mm U =— OFEERDS, 3 9 D 450 mmiZiE 300 mm LA F DT =— KDL DT A—Z HMEAE I TNND,
6.1.2 FNENDORFEOEFIZLLFDEY Th D,

Ll 24 UFBRMEBERER SV av v o—n (BB XV 7Ty EHY)

1.2 3A T EIEMERER S Var v e— (B XV 7Ty bHY)

S¥E L5 100 mm S EME SRS ) 2 T z—n (B XYV 7Ty FHY, 525 um E)

7¥E 1.6 100 mm EE M E R ar U z—n (BB XV 7Ty FHY, 625 um JE)

SR LT 125 mm SEEFEE RS ) a v v e —n (B XV 7Ty bHDY)

s7¥E 1.8.1 150 mm SEEMFEEER ) av o= (BB XV 7Ty BV, TB =y Y77
7 A V)

574 1.8.2 150 mm SEEAHEFF T ) a v v o= (BB XV 7Ty oY, Th =y o7 a>
7 A V)

57¥1.9.1 200 mm BEEAFEE LGRS ) ar v o—n (Vo TFfHE, TRy VT v 77 A 0)

574 1.9.2 200 mm BEEAFEE GRS S ) ar v e—n (Vo TFHE, ThZ o VT v 77 A0)
%ﬁfas 200 mmBEEAFEE S ) a v v 2 — (Vv FftE, RIA—FEE Ty TR T 5
A IV

43¥E 1.10.1 200 mm SEEAFEEER Y a2 — (FVT7T7HY, B XV 7T v Rl
TRy a7 7 AL)

43¥8 1.10.2 200 mm SEEMFEREER SV a v v a—n (FVT7T7HY, B XV 7Ty ML,
TA—y a7y A)L)
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Ay¥E 111 100 mm MRS Y arvz— (FV 755D, XYV T75 v kL)
Ay¥E 1.12 125 mmEEmMIEEER S Y arvz—N (FV 7550, T2V T kL)

43¥H1.13.1 150 mm $EHAFEREEE LS YV a vy 2—n (FVT7TH0, vHL AU 7T L,
TRy 7Fa 77 A)L)

45¥H 1.13.2 150 mm SEEMFEEER S Y ar v x—n (FVT75H0, ®hoZV 75w R L,
TiA—y a7y A)L)

45¥H 1.15.1 300 MM EEEAFEEEFES ) av v z— () v TFAE, RTIRXA—FIFETy Y Tary
A L)

4346 1.16.1 J o F L <110> 8l EFD 450 mm S RS EE S U S v = —
4346 1.16.2 J - F L ZE<100> B2 EF D 450 mm S RS EE S U S = —
43¥61.16.3 J o F 7 L C<U10>fhEE I C K~ — 7 2R 450 mm S AR ) 3 U 2 —

6.1.3 AIEHED 434 1.10.1, 1.10.2, 1.11, 1.12, 1.13.1 B L O 1132 (ZHUE S 47 7 = — ~F1EIL JEITA EM-
3602 DRELF L THY, 7% 1151 TRESNLZY =— A {ElE, =y Y7 a 77 A VREEZERNT
JEITAEM-3602 & [R5 ThH 5,

6.1.4 [A CARREAED ¥ = — IR O B2 2 M TR L HEREREZFR D 9 5, Zhbojphk
DELIFTINHDORIZEANLN TN D, U REENE Y = — 2RI 25 &, HHSh DT
—RICAFTE L IREEEICHBMEZE AN L) ICEB SN LIS TH D,

6.2 —ARFFI

6.2.1 fEMBRRIEIIREMAEEICH S Cz, FZ, MC2 OFNL BT S, Y754 ¥R CzE-1Z MCz D ¥
HONWEIERIRTHZENTEILEAERD D,

6.2.1.1 FEfBERN Cz £721% MCz DA, 5l& EFF v — Y IcKHRZER S ) oo (FRNCEM L)
ZRAWDLZENTE D, ZOEHITIE, BEAREE RICHERT L2 &,

6.2.2 FEIFAER TIHRE R AN E L aud e B e\, % (100) £7-1% (111) BHW 55 23, SOl A
WIEFFIZ I (110) MEDND Z &R H D, FRFICIE (311) ° (511) D & 5 e ofbENEE SN D Z & b
b5,

6.2.3 FIEMERELEHEL TS EBD, HEMEInE1Ep TRINIEXR SR,

6.2.4 F— X0 MIEEMIZE S X9 ICHE LTz o2y, —iciX, Ar v (B) 1% p BEHIC,
U (P)IRIFE A EnBOEMICH TSNS, FRICE->TIE, # (Sh) HHVIIEHE (As) A nry = —
NEHENDZEbH D, BHEREMITICIE, nY = — "HICHHEF AR F— MR Eh 5 2 &
ML,

6.2.5 AP T v VERAEEL EE 1T, SHERAEEEL (FQA) OEARZAFERMNS 2 -EEZ#ELFIK Z &ITk
DEHTS (K12 . FQA IE, TLZHEEL L-ENT, vVx— EREAE BLY, TOUx—
NIRT Ty METHNET T v FEOAZE, LIFERFZETHD, FQA ZHMETH-HIZE, 77 v b
PUNDIEERLONTNOMEIZE N TS UV = — FIIIAY = — ERICE LWERE OO M E
WY b ERET D,

6.25.1 AT v PBRAMEIRKITETE 2 mMm FAIE 3 mmMICHRESNAED, S v FL AT — T 15 mm T
Hb, L»L, TRXTOTaEABLIOHIEEEN AT v VRAEIRKIORIND U = — 2y Vi
FTHTIIR W LICEETRETH D (SEMIMAY DiFmaEBROZ &)

6.252 & 5T, SEMI M49 D@l dH D L 91T, FRZIZ YV =— N ID v — 27 R0 = — MREFEEO L 9 12
Ty VERAMENT U T 2RO TR LERH D,
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6.25.3 T v VHEDFEHRIZIZIEE L 2V, HAFMOEESLT v ATy U Ot L
LTWb, ZO%HE, FQA Xy UL OB TEE 5 b O TRV, ZO—EREBEIEN & 72
HAREB TR FRENEZD 9 D,

6.26 7=— /L7 =z — " JHIZIE 2 ML EORHY R—T DM BEIRD 0D, T=—LENRWIEE
CTHBENHEZ I Fr— AT AEDICEZER—TRHNONL I E0H 5,

6.2.7 Uz —NEGN— T = —NET = — N FEFARREICIE E SN AL TR T UL R B0,
6.2.71 A T UUNY = — TIHERG & BT ENCE AT S EE D DA EAEERET D,
6272 7 T UINU=—ATIE, REENODOXVAELZOAERELRET D,

6.2.7.2.1 (100) 75 0.2°FB LN 1.0°(0.6° £0.4°) DA T T 7 NiE b DO EHEMRIC L Hnbh b,
6.2.7.2.2 (111) 75 2.50°F 7213 4° £ 0.5° DA 7 7 7 b b = EHEMRIC LIE LIEHH S b,

6.2.7.3 BEF MDA T T 7 NMEK 2IRT L HICEAY 7 T IEATRFEED<I10>HFIZ H - & H T
(111) o xt 3 2EMA TH S,

6.2.7.3.1 HEE FA]~5° OEMADOEMEMAIH T2 HEDOHEIT 05 LLFTH D,

6.2.7.4 A A EANCE LTI FIZHRAREZAEICOWTORMEEZEEBT 2L ERND 5!

6.2.7.41 Fx3x VT HRETDHIZOO—fEMA L LT, [100] #h (7 =—/ 0D (100) [ & EAE727) HHOD
+1.0°OTHNDOHED T = — N FOHAARITE Y TH D, b L, @l A FEANEEOT V7V v T
S TIMEBNTND EWS EHA L, ZOHERE, AT ¥R U ITHRNELND,

6.2.7.4.2 (100) 7 = —/ N[ & [EA % 723 [100] #IZIR D, ﬂ TRRKOF ¥ 3V 70X, 0°OD ki 7e kR
fHEAICRAKGFET D, MRKOF ¥ RV 7 2557I2E, #Eds B (100) J5EC £0.1° LLNIZY:
LHE DTN EREND, £, BEIX, HEAOHIIZ 7I~A#%bh1wé&Mﬁ,%Mﬁ,§%
72 EDE T RTERELR TR RS, BEIL, Vo nE2EIKGRKOF YR V7 2K T
BIDICA T EAEBORBRLWT v 7t v T 0 TR AR L2 b,
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" Fixed Quality

Secondary Flat

F Q A Boundary

Nominal Wafer Periphery
Primary Flat

a. Flatted Wafer

/ P y

o o

. e - s 4

x€d Quality Area,”
. AR -

F Q A Boundary

Nominal Wafer Periphery
Notch
b. Notched Wafer

F Q A Boundary

Fixed Quality Area

¢. Nominal and Actual Wafer Peripheries

X 1

B AREESEIR (FQA: Fixed Quality Area)
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), EE =Nominal Edge Exclusion

EE = Nominal Edge Exclusion
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