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3.1 SEMI AZ U H —REBLOZRHARTA

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
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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 — Practice for Determining Wafer Near-Edge Geometry from a Measured Height Data Array Using a
Curvature Metric, ZDD

SEMI M70 — Practice 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 — Practice for Determining Wafer Near-Edge Geometry Using Roll-off Amount, ROA

SEMI M78 — Guide for Determining Nanotopography of Unpatterned Silicon Wafers for the 130 nm to 22 nm
Generations in High Volume Manufacturing

SEMI MF26 — Test Methods 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 Methods 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 MF534 — Test Method for Bow of Silicon Wafers

SEMI MF657 —Test Method for Measuring Warp and Total Thickness Variation on Silicon Wafers by Noncontact
Scanning

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 Methods 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
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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 Warp on Silicon Wafers by Automated Non-contact 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 Non-contact 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 Non-contact 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 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 Standards*

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

! 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 American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA; Telephone: 610.832.9585,
Fax: 610.832.9555, http://www.astm.org

® 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
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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

1ISO 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

EE: MR RORWGS, BI SIS CEIT R TR ZHE T,

4 Fz&

4.1 VAT 2—= " BRO VA I35 HEENS GRS JOMSRERE 513, SEMI M59 [ZRtHish, EFfRSi
TN,

5 SEiEH

51 ZOFEUEICH LSV a2 — DO FEIZHT-> UL TOHE B 25 DR ben, ZThboE H
1TV T2 — "BEAEEZD L BLON 2 0F LITEDIZ el 0l TERSNLTWA,

o 2-11 5k

® 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

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 Industrial Standards, Available through the Japanese Standards Association, 1-24, Akasaka 4-Chome, Minato-ku, Tokyo 107-8440,
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: 704.676.1190; Fax: 704.676.1199;
http://www.mhi.org
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173
e
— AR
WETL UL
B i 2 5 UE R I
Part 2 fRE#IE Y z—/\FE= [T EiR
EE o 3 BIE T %
2-1. —f@%5E GENERAL CHARACTERISTICS (V7: ¢ IDBH S H 172 V2202 — DI FRE L TLZHHH )
o [2-11 |FREFE [1Cz [IFZ; [IMCz; []1 Cz 7> MCz i %7 T A F
Growth Method DIEIR
2-12 |RERY YA NN REN
Use of Refined
Polysilicon
¢ |2-13 | ANL [ 1(100); [ 1(111); [ 1(110); [ &= Dt (FEE) [ ISEMI MF26 (X-ray);
Crystal Orientation () [1SEMI MF26 (7" ar);
[ JJEITA EM-3501;
[1Zofth: (FEE)
o |2-14  |EEm [1p; [In [ ISEMI MF42; [ 1JIS H 0607;
Conductivity Type [1Zoft: (FRE)
¢ |2-15 | F—s3Uh [1B; [1P; [1Sb; [1As; [ 1 RS2 HaR — 7
Dopant [1ZOfh: (F57E)
2-1.6 | AWy PBAMEET | [12 mm; [13 mm; [ 15 mm; [ 12 DOfML: (55 )
Nominal Edge Exclusion
(K1)
2-17 | OB — SR |[RU 1256 L1 [T LR
Co-dopant in Crystal [17v=y, [ 120 : (FRE)
¢ |2-18 | T=— FRHEHF)T [ 14> 5 {Z: [ 10.00° + 1.00°; [ ]0.00° + ° |[ISEMI MF26 (X-ray);
Wafer Surface [ 147 [10.6° + 0.4° [ ]2.50° + 0.50°; [1SEMI MF26 (A7 > av);
Orientation []4.00° +0.50° [ ] o4 ° [ JEITA EM-3501;
Gt i S AL AZ DT [1#Dfth: (&)
2-13% %)
2-19 | TmEGATH [145°8cK; [12Ofb: £ 1°, ik
Orthogonal
Misorientation
(X 2 &HR)
2-2. BRI ELECTRICAL CHARACTERISTICS (77: ¢ HIDHBIE H 12 V22w — DB AFEE L TR H)
¢ |2-21 | HEHIR Resistivity B 18 1Q-cm [ ISEMI MF84; [ ] SEMI MF673;
BIEAR AR [190; [ 120 (FRE) [1ZDf: (FEE)
2-22 |\ BTG ATYF <[ 1% SEMIMF81 ¥ 1-[]A, []B,
Radial Resistivity [1C, [1D;
Variation (RRG) [1ZFoAth: (FEE)
2-23 |4 <[ 1% [ ISEMI MF525;
Resistivity Striations [0 : (FaE)
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2-2.4 | DREFXVTIATEA L
Minority Carrier Lifetime

>[ Jus

SEMI MF28 [ ]A, [1B;
SEMI MF391[]A, [1B;
[ ISEMI MF1388;

[ ISEMI MF1535;

[ JEITA EM-3502;

Oxygen Concentration
(i IEAREL O EIL SEMI
M44 £ FR)

[1x 10" cm™®; [ Jppma
[1IOC-88; [] IH ASTM;
[1#7 ASTM 2\ XA DIN;
[1JEITA DAY F L,
[1Zof: (F8iE)

[131S H 0604;
[1SEMIPV13
[1ZFDfh: (FBE)
BH o3 BE %
2-3. {bZ24# % CHEMICAL CHARACTERISTICS
2-31 |EeEpERE HUE[  1x2ZE 1, IR (Interstitial): [ ] SEMI MF1188;

[]1 SEMI MF1619;

[]JEIDA EM-3504;

[ 12Dt (F57E)

SIMS (Total): [ ] SEMI MF1366;
[ IGFA (Total)

2-32 | B INERRIRE AT
S
Radial Oxygen Variation

<[ 1%

SEMI MF951 Plan [ ]AL; [ JA2;
[1A3;[1B; [1B1; [1C; [1D;
[1Z0fh: (FEE)

2-3.3 | RFERE
Carbon Concentration
(Background, cf 2-1.7)

<[ 11 Ippma; [ ]x10%m

[ 1 SEMI MF1391;
JEITA EM-3503;
[1Z DM (F8E)

2-34 | ER—7n#y=a
DR PR

Boron Concentration in
Heavily Doped n-type
Silicon

<[ 1ppba

[ ISEMI MF1528;
[1Z7DM: (F5E)

2-35 | UG AR
Bulk Iron Content

<[ 1x 10t atoms/em®

[ ISEMI MF978 (DLTS);
[ ISEMI MF391(SPV);
[ 1 SEMI MF1535;

[ JEITA EM3502 (u1);

[]1SEMI PV13
[1ZDfh: (FBE)
2-3.6 | AEWE M Hazardous| [ ] EC Directive 2002/95/EC ftEE22m
Substances Restrictions |[] Z DM : (F5E) eE:

2-4. #E R 4 STRUCTURAL CHARACTERISTICS
2-41 | ERfL Ty T By NRE [1<[ 1em? [ ISEMI MF1809; [ ]JIS H 0609;
Dislocation Etch Pit [1Z7 oM : FRE)
Density
2-4.2 | RUs7 Slip [172L  [1#Dfth: (F57E) [ ISEMI MF1809; [ 1JIS H 0609;

[1ZDfth: (FEiE)

2-43  |Ux—3 Lineage [172L  [1#Dfh: (F57E) [ ISEMI MF1809; [ ]JIS H 0609;
[1ZDfh: (FERE)
2-4.4 | A Twin Boundary [172L  [1#ofth: G5E) [ ISEMI MF1809; [ ]JIS H 0609;

[1ZDfh: (FFE)

2-4.5 | AT — L Swirl

[1< T=—rZU7D[ 1%

[ ISEMI MF1809; [ ]JIS H 0609;
[1Z DM : (& 7E)
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Bulk Micro Defects

2-46 |vymr—Ewh <[ Yem? [ ISEMI MF1727;

Shallow Pits [ ISEMI MF1049;
[1ZDf: (F5E)

2-47 | FRALREERTE K Ma <[ Vem? Test Cycle: [ ]SEMI MF1727;

Oxidation Induced [ 131S H 0609;

Stacking Faults (OSF) [1Zfh: (F57E)
Observation Method:
[ 1SEMI MF1726; [ ]91S H 0609;
[1Z DM (F5E)

2-48 | FEHEATHY WL 15[ 1Unit[lemZ[]lem™ Test Cycle: SEMI MF1239 [ ]A,
Oxide Precipitates [1B; Zofth: (F57E)

2-49 &R & PR [ 15[ 1 [Iepma; [1x 107 cm™ | Test Cycle: SEMI MF1239 [ ]A,
Interstitial Oxygen [1B; [ 1=t : (F&7E)
Reduction (A[O}])

EE o 3 BIESE

2-4.10 | X FRIR KB [ 1 cm® [1457E
Bulk defects by X-ray
topography

2-4.11 | VI8 INR R [ ].TEFF om3 [1JEITA EM-3508;

o=

[1Zofth: (F57E)

Back Surface Condition

2-5. D xz—/ ¥ WAFER PREPARATION CHARACTERISTICS
251 |vz—ID~—F27 |[1722L; [1SEMI M12; [ ]SEMI M13;
Wafer ID Marking [1SEMI T7;
[1SEMI T7 +4 7 ar dsy~—2
(X 32, [ 120t (H5IE)
2-5.2 | Fm#E Front Surface |[]72L  []7Cdk:
Thin Film (s)
263 | Fma—FyRY—r . [1JEITA EM-3508;
Denuded Zone (170 1 Hm [1ZDAfth: (F87E)
2-54 |\ SEMSvEV T [17eL []acdk:
Extrinsic Gettering
2-55 | yri—)L Backseal |[]72L []Rc#:
2-56 | 7=—/ Annealing [172L []scdk:
257 | moyvRERE [1BFEL; [ 1=y T2 [ B 72
Edge Surface Condition
2-58 | ik [V TIAY AT oar, [BRTyF T,

[Nty T2 [ 1R 7
(HBERYEREL ~UIZBILTiE 2-9.8 22 1)

2-6.

~EESE DIMENSIONAL CHARACTERISTICS (4 ¢ HIDBHSEHH T2V 2z — DL FETHE H)

AHITBITHEBIFEMNEELTE BEREIVI—N\SE LRI ~KRISHB)ICLEA>TIIHELT
HEW FFEDIIHE S THETDH AT, ZhEDORTOEIHBIZOWTOMBIOEIT A,

2-6.1

[E % Diameter

[ 122 1mm

[ ISEMI MF2074;
[ (FaE)

2-6.2

Oe O

i A 7V R e

Fiducial Dimensions

77yh RS, BB [
[JEME] ]+ 225 Jmm
[1/vF ik (25 21H)

[ISEMI MF671 (7T vhES);
[ISEMI MF1152 (/> F~1%) ;
[1Z0fh: (FE7E)

2-6.3

Oe

TIA<VTTIN, T
AL Primary Flat/Notch
Orientation

[1 G efaih) | [+ °

[ ISEMI MF847 (Flat);
[ (FaE)

2-6.4

Oe

THEVTTyMNE
Secondary Flat Length

[172L; [ 1M £+ mm

[ ISEMI MF671;
[ (FaE)
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¢ (265 |EHHUTTYMIE  |[172L; [k (9) o
=) Secondary Flat Location
(K 4azM)
EE % HET
¢ [2:66 |FrTL—NERELRET |[]1TR T 7L —h SEMI MF928: Method A[],
o o FaT AN B [1T/4F> 7L —h Method B [];
Template-Coordinate [1 ZDfhDTF 7L —k(HEE) [1Z7oHM: FBE)
Based Edge Profile
Specification
TaTyANNTGA=ZH [ FM=y P pm+_ um SEMI M73": Method 1 [1,
Wy o7TaTy VR [[1 RS e ° Method 2 [];
1% [1FManZ =4 um+_ pm [1Zfh: (GRAE)
Profile-Parameter-Based |[] Sl a7 —¥£  umz*__ um
Edge Profile Specification [13~~ffg e+ °
[1E[x=y lE_ pm+_ um
[1#&M=Ar2ff o2 ° (EE)™
[y rAfy o+ ° ({EE)™
¢ |2-6.7 |JE& Thickness [PEMEL T+ 225 Jpm [ ISEMI MF533;
=) [ ISEMI MF1530;
[ JIS H 0611;
[1ZDfh: (FiE)
2 |268 |BEIANTVX [1[ 1um, &K [ISEMI MF533; [ JIS H 0611;
Total Thickness Variation [ ISEMI MF657 (5543 A% v 1)
(TTV) [ ISEMI MF1530 (&A% ) ;
[1ZDfh: (FERE)
2269 |7 Bow [10 Jum, &K [ ISEMI MF534; [ 1JIS H 0611,
[1ZDfh: (FERE)
2 |26.10 |U—7 Warp [1[ 1pm, &K [ ISEMI MF657; [ ISEMI MF1390;
[1ZDfh: (EE)
2-6.11 |~V Sori (1] 1 pm, &K [1SEMI MF1451;
[1JEITA EM-3401;
[1ZDfh: (&)
2-6.12 |, Ja—oN L WS T1IIT110] fE: [ Jum [ ISEMI MF1530;
(Flatness, Global) [ JEITA EM-3401;
[1ZDfh: (FERE)
2-6.13 | L, HA] WS LI fi: <[ Jum [ ISEMI MF1530;
Flatness, Site Site Size__mmx___ mm [1Z7oM: (F8E)
[ 1% 1 FH FTRE RIS
[ 1B A b Gte; [ BV A M e
vy
FEM: x=[ ]mm,y=[ ]mm
2-6.14 | F/NRTT7 ¢ [ 1SEMI M43 [ZFE#n 59
Nanotopography (GethataE)
[1< nm 2 mm fEHTREEIC kL |SEMIMT8
(1< nm 10 mm fighrikics L |SEMIMT8
2-6.15 | =y VI FIIR [1ESFQR, [] ESFQD. 7=1% [] ESBIR SEMI M67
Near Edge Geometry [1zDD SEMI M68
[1L-ROA, []P-ROA SEMI M77
[1PSFQR, [1PSFQD SEMI M70
SEMI M1-1014 12
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EH

e

FIE T

2-7. REMLZEE (FRONT SURFACE CHEMISTRY)

2-71

KDL B IH Y
Surface Metal
Contamination

2-711

FRUr7.2 Sodium

(1<l

x 10

Jatoms/cm?

[JICPIMS; [ JAAS;
[ ISEMI MF1617 (SIMS);
[1Zofh: (FE)

2-71.2

TII=T A
Aluminum

(1<l

x 10

Jatoms/cm?

[JICPIMS; [ JAAS;
[ ISEMI MF1617 (SIMS);
[1ZDfh: (FE7E)

2-7.13

VAN
Potassium

[1<I

x 10

Jatoms/cm?

[JICP/MS; [1AAS;

[ ISEMI MF1617 (SIMS);

[ ]1SO 14706 (TXRF);
[]1SO 17331 (VPD-TXRF);
[1zoft: (GeE)

2-7.1.4

A= NN
Chromium

[1<I

x 10

Jatoms/cm?

[JICPIMS; [1AAS;

[ ISEMI MF1617 (SIMS);
[]1SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1Zofh: (Few)

2-715

B

Iron

(1<l

x 10

Jatoms/cm?

[1ICPIMS; [ JAAS;

[ ISEMI MF1617 (SIMS);
[ ISEMI M33 (TXRF);

[ 11SO 14706 (TXRF);
[1Z DAt (FE7E)

2-7.16

=
Nickel

[1<I

x 10

Jatoms/cm?

[JICP/MS; [ 1AAS;

[ 1SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);

[ 11SO 17331 (VPD-TXRF);
[1Zofh: (Faw)

2-71.7

kil
Copper

[1<I

x 10

Jatoms/cm?

[JICP/MS; [ JAAS;

[ ISEMI MF1617 (SIMS);

[ ]1SO 14706 (TXRF);

[ ]1SO 17331 (VPD-TXRF);
[1Z At (F87E)

2-7.18

digh
Zinc

[1<I

x 10

Jatoms/cm?

[JICP/MS; [ 1AAS;

[ 1SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);

[ 11SO 17331 (VPD-TXRF);
[1Zofh: (Faw)

2-71.9

VDTN
Calcium

(1<l

x 10

Jatoms/cm?

[JICP/MS; [ JAAS;

[ ISEMI MF1617 (SIMS);

[ 11SO 14706 (TXRF);

[ ]1SO 17331 (VPD-TXRF);
[ 172Dt (Fa7E)

2-7.2

Z OO E CoR BB IANT T 952 L)

2-721

[1<I

x 10

Jatoms/cm?

[JICP/MS; [ 1AAS;

[ 1SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);

[ 11SO 17331 (VPD-TXRF);

[1Zofh: (EE)
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EH

(o3

BE T %

2-72.2

[1<[ x10 Jatomsicm?

[JICP/MS; [ 1AAS;

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

[1Zofth: (i)

2-71.2.3

[1<[ x10 Jatoms/cm?

[ JICPIMS; [ ]AAS;

[ ISEMI MF1617 (SIMS);

[ ]1SO 14706 (TXRF);

[ ]1SO 17331 (VPD-TXRF);
[1Z2Dfh: (i)

2-7.2.4

[1<[ x10 Jatoms/cm?

[JICP/MS; [ 1AAS;

[ ISEMI MF1617 (SIMS);
[11SO 14706 (TXRF);

[ J1ISO 17331 (VPD-TXRF);

[1Zofh: (i)

2-7.2.5

[1<[ x10 Jatoms/cm?

[ JICPIMS; [ 1AAS;
[ ISEMI MF1617 (SIMS);

[ 11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);

[1ZDfth: (FEiE)

2-7.2.6

[1<[ x10 Jatoms/cm?

[JICP/MS; [ 1AAS;

[ ISEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[11SO 17331 (VPD-TXRF);
[1ZDfh: (i)

2-7.3

K HHEY

Surface Organics

[1<[  Inglem?

[ ISEMI MF1982;
[1Zofth: (FRE)

2-8. & H H %% (FRONT SURFACE INSPECTION CHARACTERISTICS)

ETOAFRVT—/NIHLT, KEIHBFHEE RERISREL THEL, KHYIC, BREERRER 150 mm LT
DAFEIT—NIZDNTIE, FEBZER 12 [T TLIRETEHIENTED,
FIHH DR 12 (0> THESIZH AR, fis Yt L8 B I ERNISFEA T 2423720,

[1eL; [JZ Dt (F5iE)

[ ISEMI MF523; [ 13IS H 0614;
[]sSIS;*
[1ZDfh: (i)

[172L; [Teofh: (FRiE)

[ ISEMI MF523; [ 13IS H 0614;
[]sSIS;*
[1Z DM ()

[172L; [12oflh: (FR7E)

[ 1SEMI MF523; [ 13IS H 0614;
[]ssIS;#
[1ZDfh: (i)

[172L; [1ofh: (EE)

[ 1SEMI MF523; [ 13IS H 0614;
[]ssIS;#
[1Zfh: (FeE)

K&Z2[ Jum (LSE) #: <[
[17=— 40, [] per cm?
K&&:2[ Jum (LSE) % <[
[17=— ~40; ] per cm?
K&Zi2[ Jum (LSE) #: <[
[17=—"20; ] per cm?
K&Zi2[ Jpm (LSE) #: <[
[17=— 40, [] per cm?
K&&:2[ Jum (LSE) % <[
[17=— 40, [] per cm?

[ ISEMI MF523; [ 13IS H 0614;
[]sSIS;*
[1Zofth: (FEE)

v (2-81 |ARUTvF — ~wonm
Scratches — Macro

Y |2-82 |ARUTvTF — I\
Scratches — Micro

VY |2-83 | Ewh Pits

Vv |2-8.4 | ~AX Haze

v |2-85 | JRETEEGEL
Localized Light Scatterers
(LLSs)
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B o4 BIET %
v [2-86 | V5YtEI [172L; [ 17 0fh: (&) [ ISEMI MF523; [ ]IS H 0614;
Contamination/Area [1ssIs;
[1Zofth: GeE)
v |2-87 |y PF T BIO [172L; [ 17 0fh: (8 [ ISEMI MF523; [ 1JIS H 0614,
UF [1ssIs;
Edge Chips and Indents [1Z20fh: (FxE)
v [2-88 |moTr5us [172L; [120fh: (BE) [ ISEMI MF523; [ ]3IS H 0614;
Edge Cracks [1ssIs;
[1Zofth: (GeE)
Y |2-89 |25y, yu—Xboys [Vl [ 1O () [ ISEMI MF523; [ 13IS H 0614;
Cracks, Crow’s Feet [1ssIS;
[1Z oM GaE)
v [2-810 |71L—% [172L; [1Z2 Mt (F5iE) [ISEMI MF523; [ JJIS H 0614;
Craters [1SsIS;*
[1Zzofth: Gaw)
v [2-811 |IEH [172L; [ 17 0fh: (F8E) [ ISEMI MF523; [ ]JIS H 0614;
Dimples [IssIs; ™
[1Zofh: (Faw)
v (2812 | —TF [172L; [ 17 0fh: (F8E) [1SEMI MF523; [ ]JIS H 0614;
Grooves [1ssIs;
[1Zofh: (FEE)
v 2-813 | =R [172L; [ 1FDft: (RE) [ ISEMI MF523; [ 13IS H 0614;
Mounds [1ssIs;
[1Zofh: (FaE)
Y 2-814 |FLrUE—iL [172L; [1Z DM (F57E) [ 1SEMI MF523; [ ]3IS H 0614;
Orange Peel [IssIs;
[1Zofh: (FaE)
Y |2-815 |V—~—7 [Vl [ 17Dt (F57E) [ 1SEMI MF523; [ ]3IS H 0614;
Saw Marks [1ssIs;
[1Zofth: (g
2-8.16 |F— U MRERYZ | [172L; [ 170 (F5E) [ ISEMI MF523; [ ]IS H 0614;
Dopant Striation Rings [1Zof: (FaE)
2-8.17 |L%& [172L; [120fh: (BE) [ ISEMI MF523; [ ]3IS H 0614;
Stains [ (FaE)
2-8.18 |rms AT 7 FA [1<[ ]nm, [ ISEMI MF1048; [ JAFM;
rms Microroughness [ Tum™ 5[ Tum™ OASZIVVEERLL | [ [12 O (FRE)
2-9. B E B fl#E& % BACK SURFACE INSPECTION CHARACTERISTICS
ETOOFRII—NZHLT, AFHICBIF2ER EEMNRELTEELL, KH VYIS, BIRHRETTRES 150 mm LT
OOFIDT—/NIDWTIE, FEEHER 12 [TRHOTIIRETIIENTES,
FIHENRE 12 10> THRESNTH A, S5 Y &M UZHE BIXERNIFEA T AL IR,
v (291 |myPFuS [172L; [120fh: (FiE) [ ISEMI MF 523; [ ]JIS H 0614;
Edge Chips [1ZDfh: (FEE)
2-92 |=oVrTvs [1722L; [ 12 0fh: (57E) [ ISEMI MF 523; [ JJIS H 0614;
Edge Cracks [1Z oM (FaE)
v 293 | U957, [172L; [ 12 0fh: (FEE) [ 1SEMI MF 523; [ JJIS H 0614;
V=S S [1Zofh: (FaE)
Cracks, Crow’s Feet
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EE 1t# BESE
v |2-9.4 |5 YR [172L; [ 17 0fh: (GEE) [ ISEMI MF 523; [ ]IS H 0614;
Contamination/Area [1Zofth: (FRE)
Y [2-95 |v—=—V [172L; [ 17 0fh: (GEE) [ ISEMI MF 523; [ ]IS H 0614;
Saw Marks [1Z7 o (FBiE)
2-96 |L& [1722L; [ 1% 0fh: (57E) [ ISEMI MF 523; [ ]JIS H 0614;
Stains [1ZEDMh: (FB87E)
2-9.7 |TT7XxA [] nm rms [ 1 SEMI M40;
Roughness [1ZF DAl (FBE)
2-9.8 B YEIRE (FaR) [1 [JASTM D 523; [ JIS Z 8741,
Brightness (Gloss) [1Z ot (HEE)
299 |2/5vF —~u [172L:[JCum E=[ Jmm [ ISEMI MF 523; [ J31S H 0614;
Scratches — Macro [1Z2ofh: (F8E)
2-9.10 |ArTFvF —3rm [172L;[1Cum & =[ ]mm [ ISEMI MF 523; []JIS H 0614;
Scratches — Micro [1Z DM (FEE)
2-9.11 | /Pt HGEL K&&2[ Jum (LSE) #:<[ ] [17=—~ |[ISEMI MF 523; [ JIS H 0614;
Localized Light Scatterers| 249; [] cm? 249 []1sSIS?;
(LLSs)) KE&2[ Jum (LSE) %< 1 [17=— |[1ZOf: (FE)
40 [1em? 24y
2-10. ZDh (ZRIELCO)

#1 ATy VRAMEE (2 P AV — Va0 ) EE 13V = — SRR GERIR (FQA) DERZ D 5, FQA 1T ATRERE (2-6.1 ) 1bH
EE D 252 ZLEWETHY (K 1), PLEHETHD, =y VDI OME A IZEELLRWD, HOFEOMEE B UM EEIT Ty
VIEAEOHEICHEILL QD ZO%EA, B EIFEERII Ty s — 8 T, O E IR L7 D RER S T HRENE IS D,
#2 BRI = — LR ESNIZG S, 2= ORAFFEBERTHLOTHY, FEDRE 7o AHME BT 5L 0 TR0,
VI THIUTZEM AN ) #FHE TR €L, rms ~ A7 1077 FALEDY = — FH O BT RO EEIRNEEIR R THIEN T
Do ZOFEEIZ OUN T U T VEAS RS D128, FfEE L 7V 7 B LU E B O MBI & T B EIE IS DWW TH 7T A LRI R D
THANIEEL T RIERLRN,

#3 {100} n XA 7T =— N, B 125 mm K, A ZV 7T (B TV 1.1, 1.2, 1.5, 1.6 BLN1.7) DBE, 7o/~ BIOvZ )7
FoNIENNGoTEY, BEOTERAY = — O M JEH LR Z LN oAU 7 ZEZORRITE A L2,

#4 RTGA—RIEHED Ty DT aT 7 A VHEIC LD S SN E ST E LTRSS L Tl b DS Yoo ~HER E S E I L iR s h b 32
BT = — NES TN RS, FIAF LTy 707 7 AV TS SN ESITHENTRT 2 — N TETHDHEREL CORNWZ ST
B,

#5 U= — N EE R DS BT AR S 1 O FHHEE RO U — IO EST QNN D,

#6 WEF I COINOOH HE HEY = — R i MR A LS (SSIS) THRAE T 2ZLILAIRETH A, TNHOHEE L SEMI M53 [ZfEV SEMI
M58 ([ZHERLL 7= T T w7 ABR D&Y = — " N TR IEL TRMERH D, b0 E CHERES NIz o0k SEMI M35 2%
DL, LU BB R I T EE SIS TV, BEYY = — R ERAZEE (SSIS) OFI RISz IV T IV LB O A EN
BETHD,

6 EREH

6.1 — R

6.1.1 FESREREIIEHAEEICHD Cz, FZ, MCzOHFLIEIRTS, 7 T4V A Cz £721L MCzDEHL
MERIRTH LN TELLEA N DD,

6.1.1.1 #EEABE KD Cz 21X MCzDA, 5l& EIFFv— Uik LS Vay (FERNCEiL) 2 v
HIEWTED, ZOH 2-1.2 DS TRy VAT = V% AAHZE,
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6.1.2  FIEALERCITAE S F LR E L2 e s7e 0, i (100) F721% (110) A HVH b3, SOl i
VR (110) MDD Z LN B 5, FI-HHTIE (311) R0 (511) DI OHAEN TR ESN Db 5D,

6.1.3  EEAT n F2E p TRITIR DR,

6.1.4 R— SUNIEBERIZAEIIOTHELRT XD, —i%I2iE, Aes (B) 1% p BEM Iz, Vo (P)IE
FEAE n BRIDEM IS NS, HIigICEoTE, #(Sh) HDUWMIESRE (As) 28 n BT = — N EHSNDZ S
HD, BYERRMHZE, nBT = — NFIZHE T AR R = 7B EASNDGZENZ N,

6.1.5  AFRToURRAMEEL EE 1%, SWERAEFEE (FQA) DEAEEZATRELND 2EE 755K LIk E
T5(% 1 Z8), FQA 1L, V= — NEREFV 7T ENZLITIERRO A X0 H L FEHEGHIE Th 5, FQA Z#1
ETHIOITIE, /o TF EEROSLMEICBITLY 2 — N EIAHRY = — NERICELWEREZL DO
JNZHEDH D AR E T 5,

6.1.5.1 AWM= UERAMESIIEE 2mm £20E 3mm IR TEIND, L LR 7 e A5 1E Imm @ 5 )i
735 TD, LinL, TR TOTrERB I ONIELEE DN ATy VRAMEIRICR SISV = — 2y Vi E
THITIIRWI LI BT R&ETHD,

6.1.5.2 SHIZ, FFZIETV = —/ N ID v — 700 = —  MREFFEIRO SOy VERIME IS A D TR MLEED
bb,

6.1.5.3 ToUVHMEDMERIEIIE IV, HOEOIERE LT 0 AIZTyUNbDREEEA AL TS,
ZOBRE, FQA 1Ty U bOIERETEEHH D TIIRWZ8, O —=EH3 A EREES e D R ER &7 B he i
Z05%,

6.16 T=— lU=— AT 2 FU EORMME — T NRBEN DI ENDHD, T =L SN WEA T
eFENTHZa e — LT H7DICEER—7 B HVLNLZERHD,

6.1.7 Dz — AL — Uz — NI 2 — AR IR E SIS G AL TR e by,

6.1.7.1 A2 TUUNTx— NTIEIiEGE & EITEICE AT D mn b0 A EN TR E 5,

6.1.72 A7 TUUNTz—/NTIL, GO D RV ELZE DM N FRET D,

6.1.7.2.1 (100) 7 5 0.2°FLTr 1.0°(0.6° + 0.4°) DA T T2V VT HFEDO = HRIZ L HWB D,
6.1.7.2.2 (111) M) 5 2.50°F7-1% 4.00° £ 0.5°DA 7 7o 7 Vb T HAIC UIZUIZEE S5,

6.1.7.3 FEEFEOFTT LT WEIR 2 (R T I EAV T T I T2 i <1105 A2 - LTy (111)
AT DA Th D,

6.1.7.3.1 FEE A~ 5°OME A O R IZRT 2 EON T 0.5° LLFTHD,

6.1.7.4 AAUTEANCBELTITLL FISRRDAEIZHOWTOMEEEBETHMLE R DD

6.1.741 F¥ RV T ZRETHI-OD X HELT, [100]8H (7 =— 0 (100) [H & B4 Z729) 2350 +1.0°0
THNOBEDT 2= NG OERITE Y THD, b, WMUIRAF L EANEBEOT TNy T 4 7 NEHIT
WHEVIFRMRD, ZOERIE, i/ hOTF ¥ RV 7RI ELND,

6.1.7.4.2 (100) V=—/ [ &E %729 [100]4H2iRD, ¥ —TCTHRROFT ¥ RI 71, 0°D 72 X FHEE A1
HAKET D, MRDF X1V 7215570101, Fidh T E1X(100) A2 £1.0°LANIC/2 D K972 i3 23k
SN, Fio, BERIL, EADHNCT 2= "BEDLITODERLIEE, Z(LIE, iRl DfE+ X CakRELR
FHIERBZ0, BRI, Vo= " EEBRRKOT ¥R T HERTDDICAF L FEANEEBO R LT 7L
BT THIEEHERR LT TR 570,
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K_EE = Nominal Edge Exclusion

Secondary Flat

F Q A Boundary

Nominal Wafer Periphery

Primary Flat

a. Flatted Wafer

EE = Nominal Edge Exclusion

F Q A Boundary

Nominal Wafer Periphery
Notch
b. Notched Wafer

F Q A Boundary

Fixed Quality Area

c. Nominal and Actual Wafer Peripheries

B 1
MmERIIfEE (FQA : Fixed Quality Area)
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