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Azt E242r9 etz 2.
g BEA Aze 1 FHE7} Fobdd met
52 4 Z (Design Rule)9] 7tHo] Fo}Ad A4t
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Year 1995 1998 2001 2004 2007 2010
Feature Size(m) 0.35 0.25 0.18 0.13 0.10 0.07
Memory(DRAM) 64M 256M | " 1G 4G 16G 64G

Die Size(mm?) 160 260 420 670 1070 1700
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% o 473] A=Ak gt AMC Ao
Fee 34 oy 2o 94 4 Y 99
2 Fr|zsAao] TEEFooF 3 £F
3718 FU1FeE RUHYso ¥d. R
F3A LA H=(Outgassing) 722 do] 3
& EFE& Ao} 3t HId= FEUHL
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AREHE £ LHED TR oW A
Eo] goni, £4 29EAL oFA FH
dgg 70, $4 LgEde] F& FAHL
Z25H A4EHEANE 1E3U|Z @

2. ENYEHS BF

B2 S HEA(AMC)E 2A 4H(Acids), ¥
71(Bases), #7]3+¥E (Condensables), ¥7}&
(Dopants) 522 Y™ 0.01-10, 1-100,
10—-1000, ~1¢ &% (micro g/m®) & 7}R
t}. 4teo 2= HF, H,S0, HCl, HNO, H,PO,
HBr, NOx, SOx %°] eH, 4712 ¢&
Yol, Ammonium Hydroxide, Tetramethy-
lammonium Hydroxide, Morpholine, Trimethy-
lamine, Triethylamine, Hexamethyldisilazane,
NMP, Cyclohexylamine, Diethylaminoethanol,
Methylamine, Dimethylamine, Ethanolamine
Fol Atk Ft2fIES dEE FAEFLE
A8 mAYRE HEE JheAe] BoeER
Condensableso] 81 3=t SEMATECH #
95052812A— TRl <8t H|F5 o] 150°C9]
A+l Hydrocarbono]ut Siliconee @ A2l o]
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E 3. SEMI AMC Classification Method

Classification
Contaminant Category
1 10 100 1,000 10,000
Acids MA-1 | MA-10 | MA-100| MA-1,000 | MA—10,000
Bases MB-1 | MB-10 | MB-100 | MB-1,000 | MB-10,000
Condensables MC-1 | MC~10 | MC—100 | MC—-1,000 | MC-10,000
Dopants MD-1 | MD-10 | MD-100| MD-1,000 | MD-10,000

#7189 2993 #7189 FRe O
. £7189 294 U39 HEARI3
TE 2 W7 FolA LA =HE BHT, Qatdlx
8| 2(TEP, TBP, TCEP, TPP), T&4td] AH)
2 (DBA, DOA), DEP, TECP, DBP, DOP ¥
o] gtk 7= FA(FE BFE E4),
(%2 Organophosphates2 £A]), HlA (F=
Arsenates2 Ex])%50] itk E 3 A Clas-
sification® H)& & Cumulative 7}24 &
£ 9uste Fx o B+ parts per trillion
Molar (1x107'*)(pptM)& <jujgict. ME &
Y gurt gl EXolH Hug o= A,
B, C, D& #7 4, 97, #718%E, A8
€ 9mEdh

ggds A, @71, F718EE, AHAEY
Fiot 24 244, 281 1 #3HY 54
€ gotrz.

3. EXtY H W 3#

Azo 4 HF 249 24A7 A A3
2Ee F71 ¥E HCI, H.S, H,S0, NOx,
SOx3& F2 9YR3F/|24H f¢Eu.

HF= 7Zatold) 4ZH(Etch) 33 Ee &
A4 7 (Wet Zelo Ay Alojutst
HEPA & oA ¢ &3t BF.& SN
o & A8 94 IC 49 A& 2y
o 34T 9% FHAN B3 FaG do
2& SOx, NOx, HPO, &<t SOx¢ NOx<
A%e oA vdeits Eudd J%
AR €% HTO FH9A Mouse Defect, A
ZA(Photo) FRBA F&& AsfAIl= EAY
Photo ]9l Steppere] d= EHd YEF
d& ZZAA Intensity Dropo 2 T 2T
Astee £AE ob7l@

HPOS 7%t dol¥de Pade w4
(Corrosion) 0.2 U HEFEFE op7|std A
AFA #&€& AT 4922 F4P.

gstelA egd& AbRl(Photo) 33, W24,

Cleaning)
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£ A 39 JFHoz FEZA Resitd
HREFE 2T ofRle F=2 Algozd
B dAsey ey Agg adAie &
th ofglzt dRyYols  Deep UV FAHNA
WA 3t= Photogenerated Acid® 3 A 7it}.
g E 4s AGATT 2AATE ERYCk
of tfa A3 Ayt

FYUF 37159 o%F FHH A= g=Y
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obgt 22 @77t AE AAt2d A 58
ghgol A& JYHch oA A4 xn)
A FREL dold a4 FEo HYE
F AEAT 3d, A4 4 #Hg 59 3
& At o HF F4FY ¢ ULPA
Lo J8f ERHH, I FAHEL EOpA ¥
LA A7 LY o8 wrgste, £
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W o8 F45249 #4373 HEPA/ULPA
TElo) JZEE AT, 33 ek

FE7 Wgde EAE oPIE 5+ Ao

. Process
1 A
‘ ir  QOperator gases

Water Chemicals Equip,emD

Particles Moblie ions Heavy Moisture Organics Native Micro-
(Na, K, B, P) metals

(Silicon wafer substrate)

oxide roughness

J8T A 2Rl gEg F= 2000t YolHEH 2HHE
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F712EL US3 22 4oz AAFRL
2 FYE0(D 97 (2) 28 74 B
(Sealants, Coatings, Binding Materials, Floor
Materials) (3) ®7123 Z3 (Filters, Seal-
ants, Binding Materials, Floor Materials) (4)
A A-24H] (Filters, Sealants, Binding Materials,
Packing Materials, Wiring Materials) (5) &
/A% 4 (Felad", £37|, Wafer Ship-
ping Boxes and Pods) (6) &% Chemicals
(HMDS, Resist, Stripper, Developer) 3| 4
o)y £4EdL Z2 Zrjolmz §7EZ
JHE FHEAo] & VOCE EAA .

Ao mFe LAY E2x TEo H3
2 U4 B3 FBAMY g AZ

A 9% HAE Ao g ZAE T Qi

E 4. Ammonium Generation Rate by Human

Operators

Generation rat ) .
Subjects Condition
(ug/h-person)

Overall Type Clean Suit Sit-

170 ting Motion Average pf
Four Subjects
140 Overall Type Clean Suit Sit-
ting Motion
Overall Type Clean Suit
260 ) )
Walking Motion
1300 Students in Class Room

718 29 AZ(Etch)Z33 A9 Si 71%
EH #7188 2o EAY A T4
Etching¢] F&o] E7b5stn] 2L 4
o] gk E¥ f7]22¥L Si 7|BERA F
Zgo] wEtA e TF 5 9 F4 Al
ghzo] E5o] tstolx EAE AT

4% HC 7] 3§82 dutols 39 4
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& A Fn ASFFAA oldEtar e f
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dg BEEsA ob7|A712 BHTE Anti—
oxidants in Resins7} €<lej IC Boarde]
HaA=e A& A 7it)h. Siloxaned Seal Ma-
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F3h ol {U1E 2F L WEA do)H
o 2RZA%, FEEF, AL AAWLES T
oz 2L doslg HEAl FojFHo ok
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38 7718 ¥x9 U8 3/ #UIE B
T #AE HAE

Dopante F2 olo]€H A % =4 A
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2 Q(P) Folth. AL FE AFAHEANA
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B A7tk B2 Glass Fiber EL 9]7]9)
A BARH e £371, HF 3719 2& #44
7}27} Glass Fiber ZHE £33 o R4E
E A4Ed. £F 7o X¥E nFgy BE
o] HEPA¥H, ULPARHE $3¢ o Z3g
A7 @& 2UE A2 FYHIIE Tt

U E9 F71F9 HF7} E481E olo|¥H
9 BO; 42 g3t REN2T WEHY
£ FUEY 375 FE0] FHEHE FE
3 BO; H&o] ¥rgdtd BEIIAT HEHE
t}. Glass Fiber ofz]2 Borosilicate Glass &
& % 11%9 BOst £33l ok

(=]
© & Toluene O Alcohols
E 5 , ® Aromatics
2 . Ethylbenzene “ ,
5 4 . a LMCSs
1
3 s { & Akanes
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,. O DBP
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Area concentration on Si wafer fragment(ng/om?)
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233 dolgE Y A F ¥ A A
A(P) &0l ¥&H| IC tuto]29 F7|3
EQE AsA7IT gEA ol d&o] 4
A Agg oA

AF7A A8 (Acid), E7](Base), f7]
E (Condensable), ¥7}A] (Dopant) &jd 23 1
of Uehd il Zo] FE& LPE Fadt.
Z Fe, Ni, Cu 59 F8%0| Si 7|8 &4
=W Carrier ¥8 A%, 3¢ Leak FIF7HE
of7|AlZith EE o]l FEFLLYEL AR
A2Z2HE LAANA HY Leak ARF7} T
o fo] Hth IY 32 F& 2LAHH Gate
Argtetd Auighel @A & vehdo. dad o
g zrols} AT & 10"atoms/cm?o]4te] @
dFo] HE F3rt dojdth o] F&L
d& Process# 9 mlzA, AP E Fol
N eg=Eg oA HAl AojFo ok F.

o9l o&9 A= HSG FAAAAM o
B A Capacitore] A& ZH& 2Ydes 5
9] 94&e 7 At £F ¥4 72 (Reactive
Gas)Wl EFEHA e A48 £37) 4N &
UE FHY FFAEE don ojgd ZR
A 7tad BeEoz EAFAY 1L Y
39 BB FF7lc £ HEE Y
ojuf 4gE 9lo|¥ Desorptione] Z¥o|H
Surface Oxide A4, tiulo|2EH, 2EAZ
Ao dPNe goitt wgA stxes H¥
o, s@A ¢ weste B sty 1 2
3 24 LgEo| AAE of 2F FUA]
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g 873 += f#A (Mass Flow Controller),
%+ & A (Pressure Regulator)®9 7]&A3E
fFLAU.

F LPEAY HAZLE Udgy B 5 9
BEstgo.

ojgto] EALEEREL ¥ ol
AYoloA 489 EARES F1 Aoy F
8 FRES a3t o4& 2o
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- SiIC Formation Following Preoxidation

Clean

- Undesired Kinetics of Silicon Oxide
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L$E3ARA A4EE DAYAE 83

(Nucleation Irregularities)
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3 FHEYTF tulo]2EF
o|¥3 43L Feature Size7} Zo}d wf o
AR, & £, AMCE 0.8 Micron AE
AgA HEAYA 0.5 Micron SRAMe] &g
7t AU Z2AZ # Aok

E 5. Major Chemical Contamination Sources in Cleanroom

Emission ) Dopants
Acids Bases Condensables
Source (Boron - Phosphorus)
Outdoor Air| + Sea Salt « Agricultural Chemi-| + Automobile * Soll
Pollution * Industry cals « Agricultural « Agricultural
« Incinerator + Fertilizer Chemicals Chemicals
* Scrubber Gas » Scrubber Gas + Painting for Out-
» Humdifying Water door Wall
Human » Sweat + Breathing
Operator * Breathing
Cleamroom » Concrete « Sealant « HEPA Filter
Materials + Paint Material » Paint Material « Paint Material
» Adhesive Agent » Antistatic Materi- | « Heat  Insulation
+ Heat Insulation | al Agent
Agent » Adhesive Agent | « Plasticizer
» Plasticizer
« Lubrication Qi
Process « Chemicals  for| + HMDS, TMAH, + Solent + Bulk gas
Equipment Wet Process NMP + Equipment Mate-

*NHOH, for CMP

and RCA

» Chemical for Etch-

Ing

rial
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DA FREL oA Fejo 2NN &
A RZsHA Jebdd. wEbA oy e A7
sjdsfor ot
DRAMY 7% tulol2 HAFAZ BH 7
3t5l2 Chipe] Z7|7b Fobd wel Capaci-
tore] 37] F47F #Fdo] Hol HSG F3&
AEstgou o Adssge o FAWA

£3} gide

H 6. Wafer Surface AMC

256M/1G

37 A ol
F UFAY 299 ¥4 B2 S
o #EE Aol FE A oo 2
Uge 78T g1 3339 4B e
stejof ok EAZE At

¥ 62 F% 2007d71A Feature Size
o & #71& ¥4 FAFEE BAEH.

A&

3 YA

W

T

1995

1998

2001

2004

2007

Feature Size(m)

0.35

0.25

0.18

0.13

0.1

Organics(atom/cm?)

5x 10"

3 X 1014

1014

5x10'

2 X 1013

Al, Ca(atom/em?)

10"

5 X 1010

2.5x10'

10°

5x10°

Fe, Ni, Cu, Zn, Na(atom/cm?)

5Xx 10

2.5x 10"

10l0

5x10°

2.5%x10°

E 7L AL W 0FE 449 3H
o thdle] SEMATECH #95052812A—TRd|

B 7.F23Y0|Me| AMC 38|

A FRE LEHEABEE HAET
Confidence Levele] 4950} Qoh,

ol

Process Step

MA (pptM)
Confidence Level(%)

MB(pptM)
Confidence Level(%)

MC(pptM)
Confidence Level(%)

" MD(pptM)
Confidence Level(%)

DUV
Photolithography

10,000-75

1,000-90

100,000—-50

10,000—50

Contact Resistance

5-50

13,000—~25

2,000—75

Salicidation

5-50

13,000-25

2,000~75

100,000—-75

Pre—Gate Oxidation

13,000—50

13,000—50

1,000—-75

0.1-90

*95%
*75%
+50%
*25%

Limit Based on Published Test Data or Existence Proof

Limit Based on Unpublished Data With Test Procedures Defined
Limit Extrapolated From Similar Process
Limit Based on Questionnaire Response Only or Unavailable Data
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Azde F4E G5 Folof ¥t

Airstream Concentration

Surface Deposition Rate

Sticking Coefficient

Surface Concentration

18 4 Schematic of AMC Limit Derivation Calculations
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< E
Circulating air conditioning | Z € Manufacturing
2% Equipment Grating
Exh air < Ducting space under floor

8 5 Anti—Airborne —Molecular —Contamination Technology in Clean Rooms
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ULSI A4 loid & @9 ddez #
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Gate Electrode
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SiO. r e e B e n
2 P e i,
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