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3.1 SEMIX572 40—

SEMI M1 — Specifications for Polished Monocrystalline Silicon Wafers

SEMI M17 — Guide for a Universal Wafer Grid

SEMI M 18 — Guider for Developing Specification Forms for Order Entry of Silicon Wafers

SEMI M33 — Test Method for the Determination of Residual Surface Contamination on Silicon Wafers by Means
of Total Reflection X-Ray Fluorescence Spectroscopy (TXRF)

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

SEMI M43 — Guide for Reporting Wafer Nanotopography
SEMI M44 — Guide for Conversion Factors for Interstitial Oxygen in Silicon
SEMI M45 — Provisional Specification for 300 mm Wafer Shipping System

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

SEMI M59 — Terminology for Silicon Technology

SEMI MF95 — Test Method for Thickness of Lightly Doped Silicon Epitaxial Layers on Heavily Doped Sllicon
Substrates Using an Infrared Dispersive Spectrophotometer

SEMI MF110 — Test Method for Thickness of Epitaxial or Diffused Layers in Silicon by the Angle Lapping and
Staining Technique

SEMI MF154 — Guide for Identification of Structures and Contaminants Seen on Specular Silicon Surfaces

SEMI MF374 — Test Method for Sheet Resistance of Silicon Epitaxial, Diffused, Polysilicon, and Ion-implanted
Layers Using an In-Line Four-Point Probe with the Single-Configuration Procedure

SEMI MF398 — Test Method for Majority Carrier Concentration in Semiconductors by Measurement of
Wavenumber or Wavelength of the Plasma Resonance Minimum

SEMI MF523 — Practice for Unaided Visual Inspection of Polished Silicon Wafer Surfacess
SEMI MF525 — Test Method for Measuring Resistivity of Silicon Wafers Using a Spreading Resistance Probe
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 MF672 — Test Method for Measuring Resistivity Profiles Perpendicular to the Surface of a Silicon Wafer
Using a Spreading Resistance Probe

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

SEMI MF1390 — Test Method for Measuring Warp on Silicon Wafers by Automated Non-Contact Scanning

SEMI MF1392 — Test Method for Determining Net Carrier Density Profiles in Silicon Wafers by Capacitance-
Voltage Measurements with a Mercury Probe

SEMI MF1451 — Test Method for Measuring Sori on Silicon Wafers by Automated Non-Contact Scanning

SEMI MF1530 — Test Method for Measuring Flatness, Thickness, and Total Thickness Variation on Silicon Wafers
by Automated Non-Contact Scanning
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SEMI MF1617 — Test Method for Measuring Surface Sodium, Aluminum, Potassium, and Iron on Silicon and EPI
Substrates by Secondary Ion Mass Spectrometry

SEMI MF1726 — Practice for Analysis of Crystallographic Perfection of Silicon Wafers
SEMI T3 — Specification for Wafer Box Labels

32 ANSIRZ LA —p?

ANSI/ASQC Z1.4 — Sampling Procedures and Tables for Inspection by Attributes
ANSI/EIA 556-B — Outer Shipping Container Standard

33 DINRZ S =3

50434 — Determination of Crystal Defects in Monocrystalline Silicon Using Etching Techniques on {111} and
{100} Surfaces

50436 — Measurement of the Metallurgical Thickness of Epitaxial Layers of Silicon by the Stacking Fault Method
50437 — Measuring the Thickness of Silicon Epitaxial Layers by Infrared Interference Method

50439 — Determination of the Dopant Concentration Profile of Single Crystalline Semiconductor Material by
Means of the Capacitance-Voltage Method and Mercury Contact

50441/3 — Measurement of the Geometric Dimensions of Semiconductor Slices; Determination of Flatness
Deviation of Polished Slices by Means of Multiple Beam Interference

50443/1 — Recognition of Defects and Inhomogenities in Semiconductor Single Crystals by X-Ray Topography:
Silicon

50444 — Conversion between Resistivity and Dopant Density; Silicon

50447 — Contactless Determination of the Electrical Sheet Resistance of Semiconductor Layers with the Eddy-
current Method

3.4 ISO X &> 47— 4

ISO 14644-1 — Cleanrooms and associated controlled environments — Part 1: Classification of airborne
particulates

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 JEITAQEIDA) X5 4"— R

EM-3401 (43) — Terminology of Silicon Wafer Flatness

3.6 JSEEIL—RS

H 0609 — Test Methods of Crystalline Defects in Silicon by Preferential Etch Techniques
H 0611 — Methods of Measurement of Thickness, Taper, and Bow of Silicon Wafers

H 0614 — Visual Inspection for Silicon Wafers with Specular Surfaces

? American National Standards Institute, Headquarters: 1819 L Street, NW, Washington, DC 20036, USA. Telephone: 202.293.8020; Fax:
202.293.9287. New York Office: 11 West 42nd Street, New York, NY 10036, USA. Telephone: 212.642.4900; Fax: 212.398.0023;
http://www.ansi.org

* Deutches Institut fiir Normung e.V., standards are available in both English and German editions from Beuth Verlag GmbH, Burggrafenstrasse
6, 10787 Berlin, Germany. Telephone: 49.30.2601-0; Fax: 49.30.2601.1263; http://www.beuth.de

4 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; available in the U.S. from American National Standards Institute, see
footnote 2.

* Japanese Electronic and Information Technology Industries Association, 3rd F1., Mitsui Sumitomo Kaijo Bldg. Annex, 11, Kanda Surugadai 3-
chome, Chiyoda-ku, Tokyo 101-0062, Japan. http://www jeita.or.jp

6 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
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(Sodium) (SIMS);
[ 1Zofth: (F7iE)
M62-1107 8
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/P semi

HH 115 HYE T

3-3.12 | FAI=T A [1<[ ]x 10 Jatoms/cm? [ JICP/MS; [ ]JAAS; [ ]SEMI MF1617

(Aluminum) (SIMS);
[ 17D : (F5E)

3-3.13 | HUTL [I<[ 1x 10! Jatoms/cm? [ JICP/MS; [ JAAS; [ ISEMI MF1617
(Potassium) (SIMS);

[ JSEMIM33 (TXRF); [ JISO 14706
(TXRF);

[1Eofth: (FFE)

3-3.1.4 | ya3IvA [I<[ 1x 10t Jatoms/cm? [ ICP/MS; [ JAAS; [ [SEMI MF1617
(Chromium) (SIMS);

[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);

[ 17D : (F5E)

3-3.1.5 | &% [I<[ 1x 10t Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Tron) (SIMS);

[ ISEMI M33 (TXRF); [ JISO 14706
(TXRF);

[1ZEofh: (FFE)

3316 =y [1<[ ]x 10! Jatoms/cm? [ JICP/MS; [ ]AAS; [ ISEMI MF1617
(Nickel) (SIMS);

[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);

[ [ZDfth: (F57E)

3-3.1.7 | 4R [1<[ ]x 10 Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Copper) (SIMS);

[ ]SEMI M33 (TXRF); [ JISO 14706
(TXRF);
[ 1Zfh: (F57E)

3-3.1.8 | High [1<[ ] 10 Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Zinc) (SIMS);

[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);

[ 1Zofth: (F7E)

3-3.1.9 | I [ 1< 1x 10t Jatoms/cm? [ JICP/MS; [ ]JAAS; [ ]SEMI MF1617
(Calcium) (SIMS);

[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);

[ 1Zfh: (F57E)

3-32 | Z0OfhdFKiE 4 JE (Other Surface Metals) (HBINCYART v 74 528)
3-32.1| =30k [ 1< ] 10t Jatoms/cm? [ JICP/MS; [ ]JAAS; [ ]SEMI MF1617

(Cobalt) (SIMS);

[ JSEMI M33 (TXRF); [ JISO 14706
(TXREF);

[ 120l (FRE)

3-322 | ~u A [I<[ 1x 10! Jatoms/cm? [ JICP/MS; [ ]AAS; [ ]SEMI MF1617

(Manganese) (SIMS);

[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);

[ 12D : (GEE)

3-323 | ®UTF [1<[ 1% 10t Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617

(Molybdenum) (SIMS);

[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);

[ 12D : (FRE)
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/P semi

HA

115

HYE T

3-324 | Fx

(Titanium)

[1<[ ]x 10 Jatoms/cm?

[ JICP/MS; [ JAAS; [ ]SEMI MF1617
(SIMS);

[ ISEMI M33 (TXRF); [ JISO 14706
(TXRF);

[ 17Dl (F5E)

3-3.2.5 | AN F% A (Vanadium)

[I<[ 1x 10! Jatoms/cm?

[ JICP/MS; [ JAAS; [ ]SEMI MF1617
(SIMS);

[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);

[1Z DAl (F5E)

3-3.2.6 | [1Z&Df: (FRE)

[I<[ 1x 10! Jatoms/cm?

[ JICP/MS; [ JAAS; [ [SEMI MF1617
(SIMS);

[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);

[ 1ZDfth: (F57E)

3-4. EP1 £ B MR (POST-EPI FRONT SURFACE INSPECTION CHARACTERISTICS)

ZOHEOEH I BN E TE D, HANTIRD I TES,
[1%2, TAAZV—FD BN THRE, HDHWIZE

[13 2, ICORBIHESTHRE,

BEDELLDOGEEY, ISP LELRGEZIRE,

FLARSH CODERI DI H 1E, ZOHTREBIS AT T DM TR,

341 | B Kb [ 11/em? [ 1204 : (HR7E) [ ISEMI MF1726; [ ]SSTS; "2
(Stacking Faults) [ [Zofh: (F5E)
3-42 (AU [ B6 DTV R AT gAY —he>  |[ ISEMIM17
(Slip) TEXF L LT = — D IR) [ ]SEMI MF1726
[ 1720 [ 120t : GEE)
3-4.3  |#ia{7 (Dislocations) [ 172l [ 12 0fth: (B7E) [ ]SEMI MF1726
3-44 | RE [T BELE [ 1721 [ ISEMI MF523; [ JJIS H 0614;
(Large Localized Light  |[#4%:>[ ] pm (LSE) #7>h:<[ ] [] |[1SSIS;*?
Scatterers) , Ux—\H720; [ ] em2 H7D [ ]2t : (F57E)
P AR >1 pm Al T
3-45 | JRETEEELE YAR: 2 Jpm (LSE) #vrbo<[ ] [1 |[ISEMIMF523; [ JIS H0614;
(Localized Light Y e—T20; [ ] em2 720 [ 1SSIS;*?
Scatterers ((LLS)) AR >[ Tum (LSE) oo b<[ ][] |[1EOM: (&)
= \H720; [ 1 em2 H7=D
PAR:2[ Tum (LSE) H7rb<[ ][]
Tx— B0 [ ] em2 H7=Y
PAX: 2 Ipm (LSE) Zorb<[ ][]
72— H720; [ ] em2 H720
PARX: 2 Tum (LSE) Avb<[ ] []
Tz—\HTZ0; [ ]em2 H7=Y
3-4.6 |~AZX [ 1720 [ 12Dt (FRE) [ ISEMI MF523; [ JJIS H 0614;
(Haze) [ SSIS; 2
[1ZDfh: (F57E)
3-57 |\AITGvF—~<n [172L; [ 120 GEE) [ ISEMI MF523; [ JJIS H 0614;
(Scratches — Macro) [ 1SSIS; 2
[1ZDfh: (F57E)
3-48 | ATy F—Ir/m [ 172l [ 120fh: GBE) [ JSEMI MF523; [ JJIS H 0614;
(Scratches — Micro) [ ]SSIS;*?
[ 12t : (F57E)
M62-1107 10
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HHA ax-3 HYE T
349 |V F T BLUOAT [ VeL; [ 12 Ofh: (F7E) [ ISEMI MF523; [ JJIS H 0614;
“h [ ]SSIS; ™2
(Edge Chips and Indents) [ [ ofh: (F5E)
3-4.10 | 24 [172L; [ 12 0ft: (5 7E) [ JSEMI MF523; [ IS H 0614;
(Foreign Matter) [ ]SSIS: 2
[ 1Z2Dfh: ($F57E)
3-4.11 [<iF 7 [172L; [ 1ZOf: (H5E) [ JSEMI MF523; [ 1IS H 0614;
(Dimples) [ ]SSIS; 2
[1Eofh: (FE)
3412 \FL v [172L; [ 12 0ft: (457E) [ JSEMI MF523; [ JJIS H 0614;
(Orange Peel) [ ]SSIS; 2
[ 1ZEDfh: (FE57E)
3413 54/ =7 [172L; [ 120kt : (45 7E) [ JSEMI MF523; [ IS H 0614;
(Contamination/Area) [ ]SSIS;*?
[ 1Zfh: (F57E)
3-4.14 |morTv [172L; [ 12 0fl: (F57E) [ JSEMI MF523; [ JJIS H 0614;
(Edge Cracks) [ ]SSIS; 2
[ 1ZDfh: (F5E)
3-415 |myrIvs [ VAV RE LY EOBEEAL AY/EED 1/3|[ IDIN 50446;
(Edge Crown) LIF [ 12t : (F7iE)
[172L; [ 12 fth: (FRE)
3416 \2Fvy, ya—AbTvs [ VeL; [ [EOfh: (FRE) [ JSEMI MF523; [ IS H 0614;
(Cracks, Crow’s Feet) [ 1SSIS;*?2
[ 1Z DAl (F5E)
3417 |~vTR [172L; [ 120kt : ($57E) [ JSEMI MF523; [ IS H 0614;
(Mounds) [ ]SSIS;EZ
[1ZFDfh: (F57E)
3-4.18 |V—UFv0 [ 172l [ 12 Al (E7E) [ ISEMI MF523; [ JJIS H 0614;
(Saw Marks) [ ]SSIS; 2
[1ZDfl: (F5E)
3-4.19 |F— U MBIV |[VeL; [1 2 0f: (FRE) [ [SEMI MF523; [ JJ1S H 0614; [ ]DIN
(Dopant Striation Rings) 50443/1;
[1ZDfh: (F5E)
3-4.20 |L7x [172L; [ ] 20 : (G5E) [ [SEMI MF523; [ ]JIS H 0614;
(Stains) [ 1A : (FRiE)
3-5. EP1 % DEHE B &K% (POST-EPI BACK SURFACE INSPECTION CHARACTERISTICS)
ZOHOHEBIIERIHRE TED, HDHVNTIKRDIDITTES,
[15% 2, TAAZU—bD B THRE, HDOWE
[13 2, IC OHEICHES THRIE,
BREOELLOLED, FISMNYLERGAEZIRE, RHEHIIVTODEBOIE B IL, ZOH TSN AT LT TR0,
351 |75 [172L: [ 12 0ft: () [ ISEMI MF 523; [ 1JIS H 0614;
(Contamination) [ 170l : (FEE)
3-52/ \(A7TyF—~7a [172L; [JEoft: (BREOFHREAHEE)  |[ISEMIMFS23; [ JIS H0614;
(Scratches — Macro) mm [ 1SSIS; 2
[ 1Al : (FE57E)
3-53 |2y F—m (2L [ 120 (RECTHEAEE)  |[ JSEMIMFS23; [ JJIS H 0614;
(Scratches — Micro) mm [ 1SSIS;™?
[1ZDfl: (F5E)
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/P semi

HH 114% HE Tk
3-54 | RETEEELA PAX: [ Jum(LSE) AV b <[ ] [ ISEMI MF523; [ JJIS H 0614;
(Localized Light [17=—&T-0; [ em2 HT-0 [ 1SSIS; ™2
Scatterers (LLS)) PARX:2[ Jum(LSE) AV b <[ ] [1EOfh: (F55E)
[1T7=—B70; [ 1em2 H7=h
3-55 |myUF oS [ Vel [1Zofth: BE) [ ISEMI MF523; [ JJIS H 0614;
(Edge Chips) [ ]SSIS;™*?
[1ZDfth: (F77E)
3-56 |7Tvr, ya—XNov7 | Vel [ 1 Oft: (FRE) [ ISEMI MF523; [ JJIS H 0614;
(Cracks, Crow’s Feet) [ ]SSIS;*?
[ [Zfh: (F57E)
357 |V—=—7 [ 1720, [ Efth: (FRE) [ JSEMI MF523; [ 1JIS H 0614;
(Saw Marks) [ ISSIS;*2 [ [ZDfth: (FEiE)
3-58 |L& [12L;[1 %DM FRE) [ JSEMI MF523; [ ]7IS H 0614;
(Stains) [1ZDfh: (F5E)
3-6. EP1 £ DF DD (OTHER POST-EPI CHARACTERISTICS) (MEEIZRET)

1 FHEEOFET R, SEMIMI OftHk 1| OFHEORE YY) —TEHRSNTND,

H2 BEDT 7 /0P T, ZRHOEE DUV ONICOWTULEBIREAX v =T RA L AT A(SSIS)EFEAL THRE TELHZEbH D,
ZDEHRT AT LXK, SEMI M58 12> TT Ry FENTZRYAF L U T T w7 AER & L, SEMI M53 (2> TR IELZ2 1T Ui 7abrauny,
Z DI 7 FHAZRC Lo THBEFTREZR K DWW DD JREIE, SEMI M35 IZRR#ESN TWVDH, FEHERBR I EIE RSN TR,
SSIS 2 A L7= B @A O fHIC WL, 7 I Y LA R TARELRT IR0,

£2 IFSXI YL —/N\RIGRE

RARE!
HH it _ ‘
XY — Mk ,
T XY — i C i
Tepi <25 um | 50 > tep; 225 um ‘100 > tepi 250 ,um‘ Tepi =100 zm
3-4.1 | %)@ X Bfa (Stacking Faults) 15 per cm? 1 per cm?
3-4.2 |27 (Slip) N =36 7UyRx=LA(SEMI M17) 7L
3-4.3 |fizfir (Dislocations) BERL 7L
3-4.4 | K&/ LLS 0.07 per cm® 0.09 per cm® 0.12 per cm® 0.15 per cm® ¥RERL
(Large LLS), @ >20 um LSE
3-4.5|42LLS 0.20 per cm’ 0.24 per cm’ 0.27 per cm® 0.30 percm® | 0.20 per cm?
(Total LLS), @ >0.5 um LSE
3-4.6 | ~A A (Haze) ** L 7L
357N\ RIFF—~rnm 7L 7L
(Scratches — Macro) 3
3-48| ATy F —3I/m 7L 2L
(Scratches — Micro) 3
349 |2y T TF T BIOA T U 7L 7L
(Edge Chips and Indents) *
3-4.10| %4 (Foreign Matter) 7L 2L
3415\ Ty V2= NRE I EOERFED (V) te A2V, RERL
(Edge Crown) *°
3-5.1 | 75 4% (Back Surface L 7L
Contamination) * 2

1 KMEOREL, ©yPF o7 BLOS T U bebRE, L—F B~ —2 0Hi07 0 R NICE TNAEE O bR [ E R EIR I
WHENS, AFROTPERANE, 150mm V= —/~T 4mm, 200mm V= —/ T 4, 3, £/20 2mm, 300mm YV =—/T 3, 2, £/21F Imm T
H5,
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