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FIGURE L1 (a) Coal-burning powcr plant. (h) Scanning electron microscope (SEM)

hotograph of coal fly ash particles.
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FIGURE 1.2 (a) Granite cutting. () SEM photograph of quariz particles. Magnification
2650x.

FIGURE 1.3 (a) Arc welding. (b) SEM
2300:¢.
INational laiper university of technology,

of i

ide particles.
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GURE 1.4 (a) Removal of asbestos pipe covering. () SEM photograph of asbestos
crs. Magnification 1250,




FIGURE 155~ (a) Volcanic cruption of Mount St. Helens, May 1980. (b) Opiical microscope:
photograph of volcanic ash. Magnification 125x. USGS photograph by Austin Post, Reprinted
from Mount St. Helens: Five Years Later. Courtesy of Eastem Washington University Press
and W. €. McCrone and J. G, Delly, The Particle Atlas. Reprinted by permission from
MeCrone Rescarch Institute.
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fEEE = ak

form
component F. =2znVd....... (3.7)
‘I Friction E anlal (3.8)
component
Moving
direction
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Bk to s § @ 5 8 P eafe 4

F, =3mqVvd =C, % pld forResl . (3.9)
. (3.10)
pVd Re

on  ZEEETEEE(181%105N - s/m?)
oV {RIZEE (m/s)

°d fHNIER(m)

° p, Z2 R E (1.20 kg/m?)
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ot e # T 8(0.1um <d < 1um)
o R i - 22 TR B T

p,d’gC,
Vi = pd 8Lc
187

o) P HEEEK (air: 0.066um)

forRe<1.0.......... (3.21)
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Maximum concentration limits (particles/m? of air)for particles equal to and larger than the considered sizes
ISO Classification shown below (concentration limits are calculated in accordance with equation(1) in 3.2)
number(N) 0.1ym 0.2um 03um 0.5um 1um Sum
ISO class 1 10 2
ISO class 2 100 24 10 4
ISO class 3 1000 237, 102 35 8
ISO class 4 10000 2370 1020 352 83
ISO class 5 100000 23700 10200 3520 832 29
ISO class 6 1000000 237000 102000 35200 8320 293
ISO class 7 352000 83200 2930
ISO class 8 3520000 832000 29300
ISO class 9 35200000 8320000 293000
NOTE Uncertainties related to the measurement process require that concentration data with no more than three significant figures be used
in determining the classification level
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1 #%% 3 (ICR)E 2 # %% 3 (BCR)H 0t i

1FFER ERCD £:54
HER ISO1-1SO 8 ISO5-1S0 8
AT 2 F 45 (um) 0.1-0.5 0.5-10 (115% ¥ )
BRERT £ HEPA, ULPA HEPA. ¥ % »%iff g B
: Bk, B A R LF AT Mok e R F AT

RS 2R BR ERBA
ARG R # % (Cleaning) itk 4R
FERE RSN Mok 2 P BEAFER A B2 Bokik R
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St 5 N KT
WEd pFER
o BN HATHRIEE T2 R T S BN T - BRI ERHR
FHHY 2 EHECMN S 25 (EU) i f# /5 European Union Guide to
Good Manufacturing Procedure” (EU GGMP){YiRE » H2E
R THVESHREWF.6FTR

BRER TR

Maximum permitted number ofpartit:lesfmj equal to or greater than the
Grade tabulated size
At rest In operation
0.5 pm 5.0 pm 0.5 pm 5.0 um

A 3,520 20 3,520 20
B 3,520 29 352,000 2,900
C 352,000 2,900 3,520 000 29,000
D 3,520,000 29,000 Not defined Not defined
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HEs fFE3
o BRI ZE R IR AEIRORL - BRIt A AR E LD
=17 iR

Recommended limits for microbial contamination"
Air sample Settle plates Contact plates Glove print
Grade fu/m® (diam. 90 mm) (diam. 55 mm), 5 fingers
cwm cfu/4hours® cfu/plate cfu/glove

A <1 <1 <1 <1

B 10 5 5 5

C 100 50 25

D 200 100 50

Notes: (a) These are average values.

(b) Individual settle plates may be exposed for less than 4 hours.
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NH,
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HMDS

BHmE
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TCEP TEP TPP
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< A 1 % B (LST)® i Bk 5 42 82 42 Bl (Roadmap)

F 2007 2010 2015
Paljems:
ELERIENEE 65nm 450m 250m
B EIRISES
B BRI VL E R 33nm 23nm 13nm
FFIRISINEE IS0 Class6 | IS0 Class6 | ISO Class 7
zdlia:?(ME)E’J%"BéEF?P 180 Class 2 | IS0 Class 1 | IS0 Class 1

K
% y,i)*( ERTMED 1,000pptM 500pptM 500pptM
5,000pptv 2,500pptM 2,500pptM
;%Eﬁ?féﬁﬁ% 3,000pptM | 2,500pptM | 2,500pptM

LA Sz Bl RIS E)
GERMEEW(—HRERmE 2ng/cm? 0.5ng/cm? 0.5ng/cm?
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o 1.7 B &) (Brownian motion)

o 2 RIEEREE T [HE > #EFT(Diffusion by concentration gradient)
o 3. ¥ HESL(Convection diffusion)

o 4 HMNERHYRE & 5 [ 2 BEHL (21240 Thermophoresis)
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— Zhi —
° AR ~ A EEHERY ARG ERE
K& A&
JL‘H( ﬁﬁ =0.5um3f 4> Be(4f/(p - min)
oo - AR R IR SN & FREDL R

3k 339x10° 113x10° 5.6x10°
i 302x10° 112x10° 7.45x10°
Bt T B 2980x10% 300x10° 18.7x10°
iRy 2240x10° 540x103 24.2x10°
pd E 2240x10% 289x10* 20.5x10%

Yy 1310x10% / /
L e 631x10° 151x10° 11.2x10%
d i 850x103 267x10* 14.9x10°
By & 3120x10° 605x10° 37.7x10°
B 2300x10% 860x10° 44.8x10°
# 7 2920x10* 1010x10* 56x10°
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o ZiERESERF LIERISIERESE
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& iF P ¥ ki CIG

FLE > 1x10% 0.73x10° 0.67x10°
ek T E 38x10° 2.95x10° 0.14x10°
B 20.5x10° 1.37x10° 0.12x10°
ERitER 2.4x10° 0.89x10° 0.08x10°
BT 1 48.5x10° 3.6x10° 0.45x10°
Ay 16.1x10° 1.54x10° 0.17x10°
L 1.2x10° 0.47x10° 0.47x10°
Ae & 14.3x10° 2.05x10° 1.08x10°
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RAFER S
o EF R R

N

# |ma|ma | s | mu W ; !;j; Tim
e (C) %) e FiEe ¥ (B /(p * min)) (1 /(p * min))
29.8 70 1573; 509 188 2270
274 85 2753 389 330 3472
I 25.8 67 1770 407 212 2389
I 25.4 84 1750 156 232 2138 2391
26.0 65 1376 329 165 1870
21.4 30 982 160 118 1260
20.0 29 2556 479 306 3341
26.0 68 1179 182 141 1502
252 63 786 134 94 1014
23.4 65 740 84 140 964 1172
21.4 31 393 312 47 752
20.0 28 1375 86 165 1627
1 25:2 62 589 63 70 722
E.:‘ D52 63 408 114 55 577 681
20.0 28 609 76 60 745
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Facility capital cost per wafer
starts (planned) (SK/WSPM)

Tool Hookup (weeks)
Facility operating cost including

operating cost (%)
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Year of Production 2003 2004 2005 2006 2007 2008 2009 2012 2015 2018
Wafer Diameter 300mm  300mm  300mm  300mm  300mm  300mm  300mm  450mm  450mm  450mm
Cleanroom area as a % of total 17% 17% 17% 17% 17% 17% 17% 17% 1 17%
site building area
Mfg (Cleanroom) area/Wafer 0.34 0.34 0.34 0.34 0.34 0.34 034
starts per month (m2/WSPM)
Facility Service (system) Life 3 3
(nodes)
Classification of Air Cleanliness
Iso Iso IS0 IS0 IS0 IsO
(Bnect om0 14044) Class2 Class1 Class 1 Clm 1 Class1 Class 1
Tool Maintenance Level S0 IS0 IS0 IS0 IS0
Class4 Class4 Class4 Classd Class 4 Clm 4 clau Class 4
Facility/Functional Level IS0 1s0 1s0 Iso 1s0 Iso
Class5 Class6 Class6 Class6 Class6 Cllss 6 Cllss cm: i Clus 8 Class9

utilities as a % of total operating 13% 13% 13% 13% 13% 13% 13% 13% 13% 13%
cost
Utility cost per total factory 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
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