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SEMI M57-0413
SPECIFICATIONS FOR SILICON ANNEALED WAFERS
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Notice: This translation is a REFERENCE COPY ONLY. If differences should exist between the English version and
a translation in any other language, the English version is the official and authoritative version.

REPEE: 0O SEMI REVA—RIE, REIZKVERSN-EERAERXLZLDOTHY, BRERIIBEARDF AERLELD
BEEO-OIZERLELDTY, AN—HELHARELICERNHIBESICITEERTEHENENEBEINET,

SEMI 2% —K B ARFEFRR A ZFIHICSH 7> TOEREARLOKRBISREH L TBVET (T _ETHD LT d7e
BV IZOWTEE),

KRB —R1Z, global Silicon Wafer Committee THAFHIZAGREAL TS, BLARIE 2013 4% 2 A 3 H, global
Audits and Reviews Subcommittee |2 THAIT N KB I 7=, 2013 4 4 H T www.semiviews.org 3 L O
www.semi.org CAFAREL /2D, WIRKIE 2004 4E 7 H, BRI 2011 4F 10 A 3817,

1 B

11 ZLDTNAARA=T =3, Va7 ==Ly — & HWTT SARREED A B2 K> TOD, AR
AT 20013, FERT ANARBIOER A QSN ar T =— Uz —"ERETH2D0
HRTHD,

2 B

2.1 AR 180 nm, 130 nm, 90 nm(3% R1-1), 65 nm, 45 nm, 32 nm, (% R1-2), 22 nm (& R1-3)tRD T /34
BT HTVAr T =— == DOKMAFH), EXKH, PR X ORER R M2 EiEL T,

2.2 RLEOMHMEL, AHAZ L AHASNWT, SVar T =— == "OHRREELER T 2L TED,
23 T=—Nyz—nEFHTLHEBOOEDIE, T=—/LU=—FKJED crystal originated particles(COP) %
BOT LN TEDLENIZLTHD, 7V KKfa1372ViEIE (denuded zone: DZ) DRSS F/-EHE/R /T A—ZTh
60

BEE: ZORFH —RBRIORETARIAANTZOMEHICEHEL -2 TORZEMBEE TRV ZEE2EXKL T
W, ZOCEOHEHE T, TOBEMITHWT, MU et JOMER REM T EFHWAiLL, £74EH
ANCIERL o2 OO ] R~ AW T 55 D Th D,

3 BBRAVSI—FBLUXE

3.1 SEMI X& =N L NG BTN T

SEMI M1 — Specifications for Polished Single Crystal 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
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SEMI MF523 — Practice for Unaided Visual Inspection of Polished Silicon Wafer Surfaces
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 Standards’

ANSI/ASQC 71.4 — Sampling Procedures and Tables for Inspection by Attributes

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

3.3 ASTM Standards®

ASTM D523 — Standard Test Method for Specular Gloss

ASTM E122 — Standard Practice for Choice of Sample Size to Estimate the Average Quality of a Lot or Process
3.4 1SO Standard*

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 Standards”

JEITA EM-3508 — Test Method for Bulk Micro Defect Density and Denuded Zone Width in Annealed Silicon
Wafers

JEITA EM-3509 — Sample Preparation Method for Minority Carrier Diffusion Length Measurement in Silicon
Wafers by Surface Photovoltage Method

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

* 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 ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA; Telephone: 610.832.9585, Fax: 610.832.9555,
http://www.astm.org

® 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

4 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

® Japanese Standards Association, 4-1-24 Akasaka, 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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JIS Z 8741 — Specular Glossiness—Method of Measurement
EE: MR RORWGE, SIHSNZ T R TOLFEIEFO LR AN —T a0 Tho,

4 Fi&

4.1 PVAEIMICE T DIEEA L O HIEE, BHEGE, LU R VE SEMIMB9 IZE#RS LTS,

42 T=—Nyz—NFEHEORHGEIT FRICERT D,

421  7F=—sz— (annealed wafer) — 7 =—/L 7 = — NTEEBLIOEE T THIET=—/11T5DT,
FIFHI R (COP) 7V —1T70%,

422 7= T =—/0=—(argon annealed wafer) — 7 /LA SR THLE T 57 = — 1T =—
423  kF7=—s1z— > (hydrogen annealed wafer) — K FEFH IR CHRUE 57 =— L7z —

5 FEER
5.1 RARIZT =— U= — O ANIZEEL T, & 1(SEMI MLIZHLEEIRY = — " OFIEMEEE) D55 T, i
ORI WA 3 A TUVD, Partl (IZH2 T N TOMFH, —RIRIERIBIOE Y =— R =—NZH
7% Part2 O TRl H VG £ TV,

o 2-1.1 #idbAk R J7 1% (Growth Method)

o 2-1.3 f&4L 5L (Crystal Orientation)

e 2-1.4 EHFERI (Conductivity Type)

e 2-1.5 F—/3k(Dopant)

o 2-1.6 ATy ERAMER (Nominal Edge Exclusion)

o 2-1.7 ST DIBANR — <k (Co-dopant in Crystal)

o 2-1.8 U=— K Thi /7. (Wafer Surface Orientation)

o 221 #KPiE (o — HULMIE) (Resistivity (Center point) )

o 2-2.2 i E T AIEHIE ST (Radial Resistivity Variation)

o 2-3.1MAFIRIE HIEF%%K (Oxygen Concentration/Calibration Factor)

o 2-32 Bk IR FE I E 1T Y% (Radial Oxygen Variation)

o 2-3.3 [RFEIRSE (15 5) (Carbon Concentration (Background) )

e 2-43YUx—(Lineage)

e 2-4.4 B (Twin Boundary)

o 2-45 AT — /L (Swirl)

e 2-517x—/NID~—F2 7 (Wafer ID Marking)

o 2-5.2 FmH# R (Front Surface Thin Films)

o 2-5.4 4MAIMES 27 (Extrinsic Gettering)

e 2-55/3v73—/L (Backseal)

e 2-6.1 [H£ (Diameter)

e 2-6.6 =y 7u77A/L (Edge Profile)

e 2-6.7 JEX (Thickness)

e 2-6.8 £EX/3T % (Total Thickness Variation(TTV))

e 2-8.6 =v'F v/ (Edge Chips)

e 291 TyYF w7 (Him) (Edge Chips(Back Surface))

e 2-98 JLIRFE(/mR) (k) (Brightness (Gloss) (Back Surface) )

e 299 277vF (~Zn) (Fif) (Scratches (Macro) (Back Surface) )
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£ 1 2)aroz—/\OFEXR, Parts 7=—)Lyz—/\

HH

ix-3

HYE

5-1. 7=—)L4KRE ANNEALING CONDITIONS

5-11

7= LR
Annealing Atmosphere

[IK3FE [1T7 =,
[1ZF D FEE)

5-2. P=— )Ly —/ {4 E POST-ANNEAL WAFER PREPARATION CHARACTERISTIC

5-2.1

Ty VR HEIREE
Edge Surface Condition

[JWRH; [ 1= T2 7 [ REE™

5-3. 7—— )L T &t POST-ANN

EAL DIMENSIONAL CHARACTERIS

TICS

Flatness, Site

PARFAX_ mmx__ mm

% A #hHEE

[IS—=2 s Araeate; [1 /89—
VA NG ER N

F7y A x=[ Imm,y=[ ] mm

5-31 |U—7 Warp A [ 1um [ ISEMI MF657; [ J[SEMI MF1390;
[1ZDf: (FEE)
532 |HART7TvhEA FESCFEE 2 (11101114 <[ Jum | [ ISEMI MF1530;

[1ZDfth: (F57E)

5-4. 7=— )L RE L34 POST-ANNEAL FRONT SURFACE CHEM

ISTRY

5-41 | KEdmiG%
Surface Metal
Contamination

5-4.1.1| F~J A Sodium [1<[ =10 Jatoms/cm? [1ICP/MS; [ JAAS; [ ISEMI MF1617 (SIMS);
[1Zfh: (F57E)

5-4.1.2| 7 L3=r7 2 Aluminum [1<[ x10 Jatoms/cm? [1ICP/MS; [ 1AAS; [ ISEMI MF1617 (SIMS);
[1Zfh: (F57E)

5-4.1.3| #7U A Potassium [1<[ x10 Jatomsicm? [1ICP/MS; [ 1AAS; [ ]SEMI MF1617 (SIMS);
[ 11SO 14706 (TXRF);
[ 120 (FE7E)

5-4.1.4| 712, Chromium [1<[ x10 Jatoms/cm? [1ICP/MS; [ 1AAS; [ ]SEMI MF1617 (SIMS);
[11SO 14706 (TXRF);
[1Zfh: (F57E)

5-4.1.5| &% Iron [1<[ x10 Jatoms/cm? [1ICP/MS; [ 1AAS; [ ISEMI MF1617 (SIMS);
[ 11SO 14706 (TXRF);
[1Zfh: (F57E)

5-4.1.6| =~/ /L Nickel [1<[ x10 Jatoms/cm? [1ICP/MS; [ 1AAS; [ ISEMI MF1617 (SIMS);
[ 11SO 14706 (TXRF);
[1Zfh: (F57E)

5-4.1.7 | $il Copper [1<[ =10 Jatoms/cm? [1ICP/MS; [ JAAS; [ ISEMI MF1617 (SIMS);
[ 11SO 14706 (TXRF);
[1Zfh: (F57E)

5-4.1.8| Hiih Zinc [1<[ x10 Jatoms/cm? [1ICP/MS; [ 1AAS; [ ]SEMI MF1617 (SIMS);
[ 11SO 14706 (TXRF);
[1Zfh: (F57E)

5-42 | ZDDOREERE (54 TEH) Other Surface Metals (List Separately)

5-4.2.1| /L% 2 Calcium [1<[ =10 Jatoms/cm? [1ICPIMS; [ JAAS; [ ISEMI MF1617 (SIMS);

[ ]1SO 14706 (TXRF);
[1ZFDfth: (FBE)

5.5 7—— )LD RERERE POST-ANNEAL FRONT SURFACE INSPECTION CHARACTERISTICS

5-5.1

Y7 Slip

[172L,

[ ISEMI MF1809; [ 1JIS H 0609;

[1ZDfh: (F57E)

[1ZDfh: (F57E)

M57-0413

Full document details: SEMI M57-0413 (Japanese)

Documents

Document Sharing Hub



http://www.avadocuments.com/doc/semi-m57-0413-japanese
http://www.avadocuments.com/doc/semi-m57-0413-japanese

/psemi

HH k=3 HE T
5-5.2 | WefLah At e [172L;[1<[  Ipercm’ FAMFA 20 [ SEMI MF1727;
Oxidation Induced Stacking [191S H 0609; [ = DAt : (457E)
Faults (OSF) #1522 J71% . [ ISEMI MF1726;
[ 191S H 0609:
[1ZDfh: (F5E)
5-53 |2/FvF—~n [17:L; &K= Jmm [ ISEMI MF523; [ JJIS H 0614; [ 1SSIS;*
Scratches — Macro [1Z M : (FaE)
5-54 |2y F—3/n [172L;[1 &K= Imm [ ISEMI MF523; [ JJIS H 0614; [ 1SSIS;*
Scratches — Micro [1Z M : (FaE)
5-55 | &£V Haze [172L; [ ISEMI MF523; [ ]JIS H 0614; [ ]SSIS;™
[1Zofh: (FEiE) [lzofh: (e
5-56 | AT AEL (42 LLS) HFAX:2[ ] um(LSE) [ ISEMI MF523; [ ]JIS H 0614; [ ]SSIS;™
Localized Light Scatterers | %¢: <[ ] []/7=—;[]/cm? [12 0t (FRE)
(Total LLS) YR 2] ] um(LSE)
Boe<l 1 [1/v=—N[1/cm?
557 | BT REL(COP &) | FAX:2[ ] um(LSE) [ ISEMI MF523; [ ]JIS H 0614; [ ]SSIS;™
(Localized Light Scatterers | <[ 1 []/7=—>;[] ./ om? [1EOfh: (F57E)
(COP only))
5-5.8 | 2D FE E K TIA, RE~AIOTT IR, FINRT | VT IAVEFEEDEREIHE S
Other Front Surface Defects| 77 4 B L OV 7 IA Y LBIZ L DA EIC
Fe S K
5-6. 7—— )L EEIRE R POST- ANNEAL BACK SURFACE INSPECTION CHARACTERISTICS
56.1 |JBEYRTyT [172L, [ JSEMI MF 523; [ JJIS H 0614;
Contamination/Area [ 1Dt : (F57E) [1Z2ofth: (FEE)
5-6.2 | 2D D KB BT TA LR LD EEITEESS BT TA LR LD EEITEESL

Other Back Surface Defects | 77— — M35 2 B35 U 7= B iH /K [
5-7. FDH D7 =— L% OTHER POST-ANNEAL CHARACTERISTICS

5-7.1 | Lok s [1<[ 1x10! !atoms/cm? [ ISEMI MF391; [ ][SEMI MF1535; [ ] JEITA
Bulk Iron (Fe) EM-3509; [ ]£ Dt : (FEE)

5-7.2 | #ERFEIRS [1>[ Jum T ANPAZ v :SEMI MF1239 [ 1A, [ 1B
Depth of BMD Denuded [1Z0fh: (F57E)
Zone DZ 7S E [ 1 JEITA EM-3508;

[1Zofh: (E7E)

5-7.3 |BMD #Ji LY 1x10t o[ 1x 100 1| F AR 20 SEMI MF1239 [ 1A, [ 1B;

BMD Density Unit [120fh: (FR7E)
AL [Jem™; [Jem™ BMD % 0> [ ] JEITA EM-3508;

[1Zofh: (FEiE)
5-74 | ZOMOT =— VR ENE | RBOROAHT, KFET=—/ZEBT | 774V EELOGEITHES]

Other Post-Anneal HIKFEDWRME, T=— V1% DMk, BX

Characteristics CY T IV EBELEOA B DOE
FN—7 Si IZBdE#E L 7= SIN AT &K
it

#1BHE LR LTV DDE, Vo= REREOZ L THY, FEORMEREEZRTbOTER Y, EFELE, RmkEo
ERmARFAGY, R ZZMEREICR T 2 REME Rms TITH, NV E 2532 5k (o7 ) v 7 ks LOMET
JIE) AEHEL SN TORWOT, ZOHERY T I4 Y EHEEDAFEICESNTIT I,

#2 AHE OFFHE 2 R EESCTREE, SEMIML O Appendix 1128 5 Y Y — Tk 5,

#3 FT DA TIL, BEIFEREBRAE (SSIS) 12k 553706 557 F TOXRMAKRE TS ZLNTES, 2D SSIS T SEMI M58
RYAFLUTT v AEK (PSL) OFHIZLY, SEMIMS3 ICHEL THF vy U7 L—a U068 RHDH, SSISIZEY, Znb
DRKaDA/HEIL SEMI M35 IZFEH SN TWD, LavL, HEHET 2 N HIERHSL S TWWARWZHIZ, SSISIC XL 5 HEEIRE D@
RiX, 3774 ¥ LHEF L OREITIESNTET I,
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5.2 AHAICEARE BT T =— LT — O ML THE LIRLFEB NS N5,

5.3 &bIZ, BIEEIIIINOLO KT B OFHIICME H 327 AN FIERTRHEH I T T RBR W, 20T AR
WO T AN TIARH DL,

54 WOEHLEEEIZEEN TN,

54.1 vyhZETIE

542 GE (LERGE)

543 MABXOHEaTFOT~LER LM

6 LAV T=—IIz—/\D=HDERFFH

6.1 # R1-1 (2% 180nm, 130nm, 90nm T AR DEEHE Si 7 =— U =— DY AR, #£ R1-2 T, 65
nm, 45 nm, 32 nm F RO OEEE T Va7 =— AU = —EHET LT AR ERMT 5, & R1-3 Tl
22 nm HMHAROBE R T =— NV = — EBUETHTARERM TS, ZNOORITHEFLSIL TORVWITA—H
1T, RESNAMLEDR,

6.2 TNZENOIHEB IZBIT @Y FIEE RO DI ETEETHD, R G IEDOT 74V ML §8 IZit#HL
QAR

6.21 [2-)0bDT7ATHB X SEMI M1 ™% 1lthe Silicon Wafer Specification Format for Order Entry|®
Part2 L C, I5-123bD T A 133K 1 O Parts IZFL#SiLTD,

7 ER

7.1 MUZHBLIEDRWIRD, SEHIIE 7T 2 E # T 572012 ASTM Practice E 122 6 H L2 AUd e b7z, 2
DI EENTZLE D72V 7 YA 1%, ANSIIASQC Z1.4 [ITHE> TH Ty MBBIR LT E b
VN, AR, Teritical s, Tmajor), Tminor) &) 3 D43 HEIZKL T, ANSI/ASQC Z1.4 DIEFIIHEST
AQL (acceptable quality level) £7=1% LTPD (lot total percent defective: = hN7RER) 2R ESND, MK
[T LY T I AV R THBEIIVRITIZZR B0,

8 TFAMAX

8.1 SEMI M1 DEIEAREAED R L IZHRHINTWVD, Var vz — "FEAAREE Part2 3L Parts 7253 1E
NIIE B i, SEMI, ASTM, JEITA, JIS FE#ERER HIEICIVHIES D,

8.2 blL, HAHEB WO DORER FIEEAENH D EXIT, FFICEL Tl TR ikl T2 L
NEETHD,

8.3 bL, FWIEICEEL TORBRFTIENLRLT, DSBS OMEAENTE H TEXLE, Vo— A HE )
EELTERALTHI,

8.4 HL, HHHEB WK O ORER FIEEUENHDH X, BITFICEL GlEH TR L2 HEIC T2 8
NEETHD,

8.5 T INT- ML 2B FIEDOFBHRIL, ERTHLITRIAE DO TWARVWBINORER FiEDFB#RE LI
SEMI M1 BEIEIFH 4 2RSS TOBD B LI,

9 FEEA

9.1 FEITEXDOHF T, BAFOERBZHIT, ZORFITZ ORI > THRLEGESNRBRESNTZH O TH
HEVHBUER FT- 13V 7T A Y OLRREERBRAE R OHE LEH Iz, HMRFICIRALLZ2 T U b20,

9.2 MAIANIHI DIZDIZ, 2—FLH T T A, ROXEIFEREMHIZI#EA THE) et DL TR A RGFES
LDEARETHILNTED, ZIUTEEL T, EAFEEI VO &R, V774 YA §7 Ot aikra 45
BN IRNEINZEEBRTHLDTHD, UL, bLa—Iilbra FEhiiL, ZOfkE FR LN RIS
TERWGEICE, NI EESERELZ LI D,

10 @SR

10.1 AAFRITHE > TSN DT = — N, TV Z N2 2 THBITE R T id e b7y,
NETRATAEAT, SMEEEITFOMDEIRDOIMAIRL/ NS T DOIMAITHDMN, TOFHCE L, L%
DTN BT 2= DS HAZEN YR T RENDIL D THD, iH A L TE L&D, KR
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