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3.1 SEMI XX =PIk VLRI A T4

SEMI M1 — Specifications for Polished Single Crystal 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 —Specification for 300 mm Wafer Shipping System

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

SEMI M59 — Terminology for Silicon Technology

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

SEMI MF95 — Test Method for Thickness of Lightly Doped Silicon Epitaxial Layers on Heavily Doped Silicon
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 Surfaces
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
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SEMI MF1530 — Test Method for Measuring Flatness, Thickness, and Total Thickness Variation on Silicon Wafers
by Automated Non-Contact Scanning

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

3.2 ANSI X572 5—F?

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

3.3 DIN X5 4—p

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

DIN 50436 — Measurement of the Metallurgical Thickness of Epitaxial Layers of Silicon by the Stacking Fault
Method

DIN 50437 — Measuring the Thickness of Silicon Epitaxial Layers by Infrared Interference Method

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

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

DIN 50443- Recognition of Defects and Inhomogenities in Semiconductor Single Crystals by X-ray Topography:
Silicon
DIN 50444 — Conversion between Resistivity and Dopant Density; Silico

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

3.4 European Community Directive*

2002/95/EC — On the Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic
Equipment

3.5 ISO XK —R3

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)

3.6 JEITA X525"—]°
JEITA EM-3401 — Terminology of Silicon Wafer Flatness

? 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

? Deutsches Institut fiir Normung e.V., Available from Beuth Verlag GmbH, Burggrafenstrasse 4-10, D-10787 Berlin, Germany;
http:/www.din.de

* 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

* 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

¢ Formerly JEIDA 43; 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
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3.7 JIS R52 50—

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

JIS H 0614 — Visual Inspection for Silicon Wafers with Specular Surfaces
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(Edge Profile)
3211 |myPu—g7 []REE [ EE
(Edge Roll Off)
3-3. EP1 # D& {245 (POST-EPI FRONT SURFACE CHEMISTRY)
3-3.1 |F D4 &5 Y% (Surface Metal Contamination)
3311 FRUT L [1<[ 1x 10" Jatoms/cm? [ ICP/MS; [ JAAS; [ ISEMI MF1617
(Sodium) (SIMS);
[ 120t (F57E)
3-3.12 | FAI=A [ 1< 1x 10t Jatoms/cm? [ JICP/MS; [ ]JAAS; [ ]SEMI MF1617
(Aluminum) (SIMS);
[1ZDfh: (FFE)
3-3.1.3 | HUTL [I<[ 1% 10t Jatoms/cm? [ JICP/MS; [ JAAS; [ ISEMI MF1617
(Potassium) (SIMS);
[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);
[ 1D (FFE)
3-3.14 | za3va [ <[] x 10t Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Chromium) (SIMS);
[ ]SEMI M33 (TXRF); [ JISO 14706
(TXRF);
[ 1o (FFE)
3-3.1.5 | #% [1<[ ]x 10! Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Iron) (SIMS);
[ ]SEMI M33 (TXRF); [ JISO 14706
(TXRF);
[1Zfh: (F57E)
3-3.1.6 | =vin [I<[ 1x 10t Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Nickel) (SIMS);
[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);
[ 17t : (F57E)
3-3.1.7| 4R [ 1< 1x 10t Jatoms/cm? [ JICP/MS; [ ]JAAS; [ ]SEMI MF1617
(Copper) (SIMS);
[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);
[ 12t (F57E)
3-3.1.8 | High [I<[ 1x 10! Jatoms/cm? [ JICP/MS; [ JAAS; [ ISEMI MF1617
(Zinc) (SIMS);
[ JSEMI M33 (TXRF); [ JISO 14706
(TXRF);
[1ZDfh: (FFE)
9 M62-1111
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/P semi

EH tH#E BE S %
3-3.1.9 | AT [I<[ 1x 10t Jatoms/cm? [ ICP/MS; [ JAAS; [ ISEMI MF1617
(Calcium) (SIMS);
[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);
[1Z0fh: (FE7E)
3-32 | ZDOfhdFE4JE (Other Surface Metals) (HBNZYARNT v 74 528)
3-3.2.1| =Lk [I<[ 1x 10t Jatoms/cm? [ ICP/MS; [ JAAS; [ ISEMI MF1617
(Cobalt) (SIMS);
[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);
[1ZOfh: (FE7E)
3-322| ~vHv [1<[ 1x 10" Jatoms/cm® [ JICP/MS:; [ JAAS; [ |SEMI MF1617
(Manganese) (SIMS);
[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);
[1ZDfl: (F57E)
3-323| ®VT T [1<[ ]x 10! Jatoms/cm? [ JICP/MS; [ JAAS; [ ISEMI MF1617
(Molybdenum) (SIMS);
[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);
[ 12D (FE7E)
3-324| FHv [1<[ 1x 10" Jatoms/cm? [ JICP/MS; [ JAAS; [ ]SEMI MF1617
(Titanium) (SIMS);
[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);
[ [ZDfth: (F57E)
3-3.2.5 | /NF P4 (Vanadium) |[1<[ ] 104 Jatoms/cm’ [ JICP/MS; [ JAAS; [ ISEMI MF1617
(SIMS);
[ ISEMI M33 (TXRF); [ ]ISO 14706
(TXRF);
[ [ZDfth: (F57E)
3-326 | [1fh: (FEE) [I<[ 1x 10 Jatoms/cm’ [ JICP/MS; [ JAAS; [ SEMI MF1617

(SIMS);
[ ]SEMI M33 (TXRF); [ JISO 14706
(TXRF);

[ 17D : (Fe7E)

3-4. EP1 % @ B Bk H714: (POST-EPI FRONT SURFACE INSPECTION CHARACTERISTICS)

ZOHEOHEBXEINHEE TED, HDIWIFKDIANITED,
[155 2, TAAZV—bDRIHES THRIE, HDWIT

[ 1522, IC DH&EITHE> THE,
BEBOLBLLOHAY, FINBNERGEEERE, SRESN COAEBOIEE X, ZOE TN AT T 50T,

341 B Kb [ 11/em?; [ 1Z0fh: (GRIE) [ ISEMI MF1726; [ ]SSIS; 2
(Stacking Faults) [ 1ZE DAt (F5E)
3-42 |RY» 7 (Slip) [1B6 D7V R A (F 4 AZY—ko>  |[ ISEMIMI17
TEHF LT =D [ ISEMI MF1726
[ 1720, [ 2 fth: (F87E)
3-4.3 |#5(iL (Dislocations) [172L; [ 12 0ft: ($578) [ ]SEMI MF1726
344 | RESRBPODEHELR ([ 1L, [ JSEMI MF523; [ JJIS H 0614;
(Large Localized Light |%AX:>[ ]Jum (LSE) #v>bh:<[ 1 [] [[ISSIS 2
Scatterers) , W —H70; [ em2 H70 [1ZDfh: (F5E)
YA L >1 pm MG
M62-1111 10
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/P semi

B i HET %
3-45  |BETCEELUA YA X2 um (LSE) #Uh<[ ] [] |[ISEMIMF523;[ JIS H 0614;
(Localized Light Ve T20; [ ] em2 720 [ 1SSIS;*?
Scatterers ((LLS)) YA X2 1pm (LSE) A b <[ ] [] |[[1EOM: GEE)

Tz—H720; [ ] em2 H720
P AZ:2[ pm (LSE) BV b
Jx—\H720; [ ] em2 H7=H
P AX:2[ Jum (LSE) T b: <
Tz—H720; [ ] em2 H7=Y
P AX:>2[ Jum (LSE) BV b
Jx—\H720; [ ] em2 H7=H

IA A IA
— — —
— — fa—
— — —
— — —

3-4.6 |~AX (Haze) [172L; [ 120 : FRiE) SEMI MF523; [ JJIS H 0614;
SSIS; 2
ZOMh: (FEE)

3-47 |AUTvF —~un [172L; [ 12 0fh: (FBE) SEMI MF523; [ JIS H 0614;

SSIS; 2

Z O (FEiE)

SEMI MF523; [ ]JIS H 0614;
SSIS; 2

ZOAh : (F5 &)

SEMI MF523; [ 1JIS H 0614;

(Scratches — Macro)

3-48 |2y F—3I/n [172L; [ 1ZFDfh: (F5E)
(Scratches — Micro)

3-49 |V F o BIOALT|[ V2L, [ 12D FEE)

[]
[]
[]
[]
[]
[]
[]
[]
[]
[ISEMI
<k [ ISSIS;*?
(Edge Chips and Indents) [ 1ZDfh: (F5E)
3-410 134 [12L: [ 1Z0ft: (i) [ ISEMI MF523; [ JIS H 0614;
(Foreign Matter) [ 1SSIS; 2
[ [Zoofi: (F&7E)
3-4.11 [<IE# (Dimples) [ V2L, [1Zfh: (GBE) [ ISEMI }\;IFSZS; [ JJISH0614;
[ ISSIS;*
[ [Zooft: (FE7E)
3412 (T [VaLs [ 12 ot (58 [ ISEMI MF523; [ JIS H 0614;
(Orange Peel) [ ]SSIS; 2
[ [Zofth: (F&7E)
3-4.13 |54 /=7 [172L; [ 120t : GEE) [ ISEMI MF523; [ JJIS H 0614;
(Contamination/Area) [ ]SSIS; ™2
[ [Zoofi: (F&7E)
3414\ =y 20T 97 [172L; [ 12 0ft: (67E) [ ISEMI MF523; [ JJIS H 0614;
(Edge Cracks) [ ]SSIS;H 2
[ [Zooft: (FE7E)
R e [ AT EE LY OB L AFESD 1/3|[ IDIN 50446
(Edge Crown) LLF [ [ZOfh: (F55)

[172L; [ 1 Ofh: (FEE)

3-4.16 (7T, ra—X+Tv ([ Vel [ 120 (FBE) [ ]SEMI MF523; [ ]JIS H 0614;
(Cracks, Crow’s Feet) [ SSIS; 2
[ [ ZDfh: (FE7E)
3-4.17 |~ K [ 172L; [ 12 fh: (FEE) [ ISEMI MF523; [ ]JIS H 0614;
(Mounds) [ 1SSIS;*?
[ 12 Dfh: (F&7E)
3-418 |V—~—7 [172L; [ 1Z0fth: (FRE) [ ISEMI MF523; [ ]JIS H 0614;
(Saw Marks) [ ]SSIS; 2
[ 12Dt : (F87E)
11 M62-1111
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/P semi

EH

o

BET %

3-4.19 |F—= UM ERVZ [ Vel [1 FOM: G5E) [ JSEMI MF523; [ [JIS H 0614; [ ]DIN
(Dopant Striation Rings) 50443/1;
[ 1D : (FFE)
3-4.20 |L # (Stains) [172L; [ ] Fofth: F5E) [ ISEMI MF523; [ ]JIS H 0614;
[ 1ZDfh: (F87E)
3-5. EP1 # DEH B A& K (POST-EPI BACK SURFACE INSPECTION CHARACTERISTICS)
ZOHOHEEBIXMEARNHE TED, HDOWIFTRD IS TED,
[1£ 2, TAAZV—bDABIHES THRE, HDHWIT
[1% 2, IC DHBICHESTHRTE,
BEBOELELLOEEL, BISNNDSMLERIGAFIRE, SRS CODEBIOE B 1X, ZOE CEJNCAT T4 T30,
3-5.1 |i5% [ 1eL; [ 12 0fh: (FBE) [ JSEMI MF 523; [ ]JIS H 0614;
(Contamination) [ 12D : (F57E)
3-52 |(AUTyF—=<n [172L; [ 172 0fh: (R EYEETEE) [ JSEMI MF523; [ JJIS H 0614;
(Scratches — Macro) mm [ 1SSIS;*?
[ 1Z Dl : G5 7E)
3-53 | ZrFyF—3Irm [ 1720, [ 2 ft: (RECEARZEE) [ ISEMI MF523; [ JJIS H 0614;
(Scratches — Micro) mm [ ISSIS;* :
[1EDfth: (FFE)
3-54 | RETEBELE P AR 2 Jum(LSE) AV hi<[ ] [ JSEMI MF523; [ JJIS H 0614;
(Localized Light []T=—5720; [ ] em2 720 [1SSIS;*?
Scatterers (LLS)) PARX:2[ Jum(LSE) AV b <[ ] [1EOfh: (FR7E)
[1T7=—HT0; [ ]em2 HT-Y
3-55 |myTFuS [17eL; [ 12Ot (FRE) [ ISEMI MF523; [ JJIS H 0614;
(Edge Chips) [ ]SSIS;*?
[ [Zoofth: (FE7E)
3-56 |7Tvr, ya—XNFv7 | Vel [ 12 Of: (FRE) [ JSEMI MF523; [ JJIS H 0614;
(Cracks, Crow’s Feet) [ 1SSIS;™®?
[ [Zofth: (FE7E)
3-57 |V—~—7 [12L; [ 1Z0fh: (GBRE) [ JSEMI MF523; [ ]JIS H 0614;
(Saw Marks) [ 1SSIS; 2 [ 12 Dfth: GRIE)
3-58 |L7 [ 172L; [ ] ZDM: F5iE) [ ]SEMI MF523; [ ]JIS H 0614;
(Stains) [1Zfh: (F57E)

3-6. EP1 % DD (OTHER POST-EPI CHARACTERISTICS) (XZEIZIGLT)

V1 SEHEOETEEIL, SEMIMI OfFEk 1 OEHEOPRE V) —CTEHRINLTND,
2 BIEOT 7 aPTliE, ZRBDHEH DOV ORI OWTIE H BRI AT v = VA S 2T A(SSIS) & AL TR TX52 055,
ZDIHRT AT LX, SEMI M58 IZiE-> TT IRy FENTZRYAF L T T w7 AER & L, SEMI M53 [ZiE> TR IELZ2iF i 7abrauny,
Z D X7 E g d o THBE T REZ2 K KD Shs D JkfElE, SEMI M35 IZE#k SN TWAD, FEHERBR T I T EE RS TR,

SSIS ZAfif Fi L7z HEMR A DE T IOV T, 7 I/ VL F R TAELRITIUTRBR,
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/P semi

£2 IEFSXI YL z—/N\RIGRE

RAMRYEE!
H A FFHE . .
4 Ty RV —PHE .
i - IC /i
T <25 pum | 50> 10,225 um|100 > 1, >50 gn] T > 100 ym
3-4.1 | %)@ X Bfa (Stacking Faults) 15 per cm? 1 per cm?
3-4.2 |27 (Slip) N=367VyRxLA(SEMIM17) 7L
3-4.3 |#iz{ir (Dislocations) fRERL 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 per cm® | 0.20 per cm’
(Total LLS), @ >0.5 um LSE
3-4.6 | ~1 X (Haze) ** L 7L
3-4TN 20Ty F —~onm 7oL 7L
(Scratches — Macro) 3
3-48| ATy F —3I/nm 7L 2L
(Scratches — Micro) *3
349 |2y T F T BIOA T U 2L 7L
(Edge Chips and Indents) **
3-4.10| 4 (Foreign Matter) 2 7oL 7L
3415\ =Ty U= — R EDIEEH (B) 1, R I2, HERL
(Edge Crown) *°
3-5.1 | {5 Y% (Back Surface 7oL 7L
Contamination) 2

W1 RMBOREL, oY TF T BLOA T UMNRE, L—F#B~—=205H27 1 RYNIZE ENATE O mEIRE B [E E S /E fEik i
HWHEND, AHOTyUERIME, 150mm V=—/"C 4mm, 200mm V=— T 4, 3, £7/21F 2mm, 300mm 7=—/~C 3, 2, £72i%X lmm T
H5D,

2 L, ZN—T~—0 {5, FF, V=7, BREBERIRE OT X COMNEBYY, ZORMEIZE, SRMITEENLV, ERTROS
N QN7 —=2 T FIRIZE > TR IR ZEBTEDIERM F B Y0k 71T, B~ ARXIIT72B720,

H3 Uz ORMIBIOETOM H DRFE AQL 1%, 2.5 TH 5,

E4 To—ORMBILOEGOM S O RFE AQLIE, 1.0 THD,

5 TuPrIUAR, TEAR LBy UL AERFE TEIRLIZY, SR %IC Ty BB R DT LIC s TR T e N TE
2o

6.52 IC HEDIESF T r—ry — FrXXUTEEDONTYXL, ROIDZ, FOLBIORTT14<
T hERIT oy FiIEEA T B X ONE A O T OER FIcdHD, FiLHD 12 mm £ 1 mm ONLEIC T a—T O f
DEBWTRESHAEDLIR E LT IUT B0,

Variation (%) = Noax = Nuwin 10 (4)
Nmax + Nmin

ZIT, Npgy BED Ny (3, BIESHI= A MY T EORAKMB L OR/MEZE RS, 12 mm OFLEE, FH

BOFIEFL L OEREE DE L L IEITERSN-,

7 IC AEDEHAAFR

7.1 1IC RO XXX VT = EHRET DU AR, BHE®R 2 125325, SROOHARIE, 1 um BLF
DOF P AL —)LT IC ZRETA-D DT ZX L Y LT 2 — TN N—F 5, ZOHARE, &%y /1
e SR 2720 DDA T v ar ML, Znbhb AR E UL TEL AL T D,

72 HARICEBEEIN COBIERIT, FAOT L AL TERSIT, TARIE, 75 A& 2 S
HIERRT R NT = NEARET DO DML THEHAL ThIWL, AL RITH RV, TS ADRGHR
Tut AT LA ENODTANDOEYRHFRERT T DI LICL > THAN O AEZRIL TED, L H
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/P semi

RAARIIT NAAB L O T BB AR FHZL > TRESI, TARITEID IR ESASE R EN TELRET
5D,

73 AR AR I ZE XL v LT 2= O R H DI DOHI EL TRDZENTE D, ZNHOEIT, W
SOMDIALHET CMOS T /A ADRIE RS DAF—T (2 T 2 — " Eitih T DO XLy =
— ORI E RS, FHRIC#EY THIUE, TARITZOEEFEHAAFETHY, LT 4 —~ v OB INZ{K
WT&ED, BT7ANE, (ERETAR I TEXF Y LT = — IR CTERS N, TNHEFE 3ITEEDTZ,

£3 IEAXOY Lo —/\DAHTTVY (Epitaxial Wafer Categories)

TEZF AT T —ND T =04
=/
11.3 1.0 pm Twin-Tub CMOS
11.4 0.35 pm Twin-Tub CMOS
11.5 0.35 pm DRAM
11.6 0.25 um Twin-Tub CMOS
11.7.1 0.18 um plp-, DRAM
11.7.2 0.18 um pip*, DRAM, Logic
11.7.3 0.18 um plp"", Logic
11.9.1 130 nm plp, DRAM
11.9.2 130 nm plp*, DRAM, Logic
11.9.3 130 nm plp"", Logic
11.10.1 90 nm plp, DRAM
11.10.2 90 nm plp*, DRAM, Logic
11.10.3 90 nm plp*", Logic
11.11.1 65 nm p/p", DRAM
11.11.2 65nm plp*, DRAM, Logic
11.11.3 65 nm plp*", Logic
11.12.1 45 nm »/p, DRAM
11.12.2 45 nm plp*, DRAM, Logic
11123 45 nm plp*", Logic
11.13.1 32 nm p/p”, DRAM
11.13.2 32 nm plp*, DRAM, Logic
11.13.3 32 nm plp*", Logic
11.14.1 22 nm p/p—, DRAM
11.14.2 22 nm p/p+, DRAM, Logic
11.14.3 22 nm p/p++, Logic

73.1 < R2-11Z, 1.0 um, 0.35 pm, £721% 0.25 um OF VAL — )L ORLE I SN DY = — O AR E
U CEDTE X2 v LT = — DK R E AT T 5,

73.1.1 3 O0ODFTRTOT P AL I)L— )LOHERLEIL, ASIC, FPGA, V=7, DSP, v~ /7 uatyVadd
(72721, TRBIZRBESIR) VAL X T CMOS T A AFEHASNATE AR vy = — IR L TR ES
o,

73.1.2 035 pm OF FAL— /L OREHHE AL, 64Mb DRAM 72& DT NARMM HINHTE X ¥
T NY == NTH RS,

732 & R2-21%, 0.18 ym DT HAL/L— LDV AL 5T CMOS OREEIEHSIDY = — D HAREERK
TR TELTE L LT = — " ORE RV E AR BT D,

733 & R2-3 13, YALHT CMOS, 130 nm OF YA = DT SAZAOTEIE SN DT =—~OfL
FREAERS D72 TEL RS F L v Ly o — ORE 7 E L2 i D,
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