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T 1 Airborne contamination S£0}0A HEE =2
1. Particle emissions from production equipment
2. Evaluating air ionization systems
3. Effectiveness of medium efficiency electret filter for contamination control in general buildi-
ngs
4. Chemical contamination control in cleanroom filter for the removal of trace quantities of acid
gas
5. Downward parallel flow system for operating rooms with moderate air volume flows
6. An experimental study of particle increase and natural convection in cleanroom after fan
operation is stopped
7. New airflow patterns and energy savement for multi-class clean room systems
8. Microenvironment access mode : effect on interior cleanliness
9. Penetration evaluation of particles in the range of 0.01~0.05um through filter media
10. Contamination control for wet process in cleanrooms
11. A numerical study of air flow turbulence behind pleated air fiiters
12, The aerodynamics of particle redispersion
13. Submicron particle transport and deposition in a CVD chamber
14. Air 1onization system for ultraclean environment
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Summary of Electrode Emission Characteristics

(One Negative Point And One Positive Point)

Electrode Material Type Test Particle Avg/Cuft Std.Dev. Samples
Tungsten(W/Th) Wire Flow 200 331 2086
Static 1902 1915 4102
Tungsten(W/Th) Needle Flow 96 423 2086
Static 733 1395 1357
Tungsten Alloy Wire Flow 54 109 2087
Static 963 1996 2072
Titanium Needle Flow 21 102 6656
Static 291 697 15858
Non-Metallic Needle Flow 5 17 36600
Static 130 508 24723 |
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H & ASHRAE Standard 52-769} 872 u}
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1) electret BE & 7]& HE o B]3jA] &0
30~50% Hx F4&3AC

2) electret BE & IutF o 2 3ol et

Initial Dust-Holding Capacity Initial Average Average
No Resistance Efficiency™ | Efficiency” | Arrestance”

(kPa) (g/unit) (g/m?) (%) (%) (%)

1-(D 84.1 400 488 82.1 92.9 100.0
1—(2) 86.4 373 45.5 89.8 97.6 100.0
1-(3) 83.9 310 37.8 93.0 96.6 99.3
Average 84.8 361 44.0 88.3 95.7 99.8
2~ (1) 90.0 465 404 72.0 88.1 98.3
2—(2) 88.9 487 42.3 494 73.3 994
2—(3) 86.5 470 40.8 69.4 86.9 99.6
Average 88.5 474 41.1 63.6 82.8 99.1
3~ (D 60.0 348 35.2 819 86.9 100.0
3—(@ 60.7 352 356 79.8 85.2 100.0
3—-(3) 61.2 431 416 854 894 98.5
Average 60.6 377 375 824 87.2 99.5
4— (D 114.0 230 18.7 64.8 864 98.7
4—(2) 116.5 237 19.2 64.0 86.8 99.5
4—(3) 1134 233 18.9 70.9 88.0 99.2
Average 114.7 233 18.9 66.6 87.1 99.1
5—(1) 1134 222 21.6 69.5 87.8 98.7
5—(2) 109.1 243 236 71,5 87.6 99.6
5—(3) 112.2 230 22.3 65.2 87.6 98.8
Average 111.5 232 22.5 68.7 87.7 99.0

*1 Atmospheric Dust Spot Efficiency

* 2 Svnthetic Dust Weight Arrestance
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CASE NO. Casel | Case Case3 { Cases | Case3 | Caset
Enuy veiocity | 0.35mvs 0.20my/s 0.35m/s [ 0.20mys ! 0.35mvs ‘ 0.20m/s
Exhaust voiume 13507 /hour, 15507 Mhour 90m’/howr ¢ S0r? fhour Om>/hour Om/hour
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'3 o~2sppm
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&, Isolators | retrofit or rebuild ?

. Methodology for obtaining a clean advanced packaging facility and clean tools

. Closing manufacturing system for advanced semiconductor technologynative oxide free proce-

. wafer transportation through a tunnel filled with nitrogen gas

. Mini-environments and SMIF part I : aerosol and environmental particles
. Mini-environments and SMIF part II I pod cleanliness

. Neutralization of wafer charging in nitrogen gas

. Clean workstation integrated conveyor system
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714" (minienvironment and SMIF technology) 7 @Al o] Yo AA Mgt B
B dr2 FHo28 “H A ZA 2 (closed =Eol 38 HAHUC &, IBM |7 HE o
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Average Particle adders(Qarticles/cm®/pass) No
of
Tool Name 2 Q.Bpm 2 O.Spm. 2 3ym . Substrate
(Semiconductor) (Packaging) (Packaging)

Passes™*
Surface Scanner 0.0022+ 0.0002** [0.0018+0.0002  ]0.0002+ 0.0001 196
Sputter Tool 0.0071+ 0.0041  [0.0048+ 0.0024  |0.001+ 0.0008 51
Vertical Furnace 0.0039+ 0.0030  [0.0025+0.0021  [0.0005+ 0.0009 100
Spin Coater 0.0076+ 0.0048  [0.0047+ 0.0027  {0.0008+ 0.0008 90
Batch Robot 0.0027+0.0022  [0.0019+ 0.0013  ]0.0005+ 0.0004 60
Partial Developer Wet Station*** [0.0028 0.0014 0 10
Partial Special Wet Station*** 0.0028 0.0028 0 5
(***—Vapor drier) 0.005 0.003 0.001 10
Line Width Tool 0.0013+0.0005 ]0.0008+ 0.0005  [0.0001+ 0.0003 50
* No. of substrate passes=No. of passesXNo. of substrates

e + is one standard deviation

***  Partial operation included -
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1 378 A7 A8 AFSE 4 A 4
2oz [BMe WetAZE 98 APFl vl&
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SMIF ARM, carrier transfer, robot transportation
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Hat A e lpass% 0.00371 /em?e] 91 ¢},
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measurement stationo] w34 Bl 2ES F,
SR zRE Yz HAL 0.05~0.077H/cm?
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I 7 #HT Device FabricationOiA{ 2] ol Z& mEe| of

MOSFET IN-SITU CLEANING—OXIDATION—METAL-1->METAL-2
DRAM MEMORY CELL IN-SITU CLEANING—>METAL-1—>0XIDATION—>MEATAL-2
NON-VOLATILE IN-SITU CLEANING—OXIDATION—FEPRO

MEMORY CELL ELECTRIC FILM DEPOSTTION—METAL

SIDE-WALL IN-SITU CLEANING—>Si0. DEPOSITION—>

SPACER FORMATION —BLANKET RIE

E 8 EDTB 48 Y0IE BEAAHY 2Rz

AS SIMPLE AS POSSIBLE

ULTRA HIGH VACUUM
COMPATIBLE

O
o & O COMPLETELY OIL-FREE
O MAINTENANCE FREE

O CABLE-LESS

PARTICLE-FREE

| > O NO SILDING/RUBBING

MECHANISMS

SINGLE-WAFER
PROCESSING

[ﬂ O HIGH SPEED TRANSPORT

© HIGH RELIABILITY

HI

¥ 9 Standards and practices-future trends 2O0iA LI E =5

o U A W

sion

. The work of CEN TC 243 during 1990~92 for European CC-standards

. The status and future of FED-STD-209E of the United States of America

. Contamination control standards of Australia : today and tomorrow

. On Korean cleanroom standard

New Chineses aerospace industrial standards for cleanrooms/clean zones

. Cleanroom environments established for implementing total ozone mapping spectrometer
(TOMS) contamination control requirements on the joint US/USSR TOMS/Metor-3 mis-

7. Present status of the European 209-WG 1 of TC 243

8. Cleanroom standards for advanced equipment and material qualification
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Particle size Cleanliness class
(um) M1 M10 M100 | MI1000 | M1000O | M100000 [M1000000|M 10000000
0.1 10 10° 10° 10 (10" (109 (10" (10"
0.2 2 23 234 2340 23400 - -~ -
0.3 1 10 100 1000 10000 | 100000 | 1000000 | 10000000
0.5 (0.34) (3.4) 34 340 3400 34000 | 340000 | 3400000
1.0 - - - 80 800 8000 80000 800000
5.0 - - - - 27 270 2700 27000
Particle size
range of 0.1~-0.3 0.1~05 | 0.1~10 | 0.2~5.0 0.3~5.0
cleanliness
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$Th 2, 100,00070/m® #Zol AA [l E
2= off EH@ A& TEE FALZI, 100,000
el @A) 591 el 109 (g VeI o
2 3 FEAge ~Ado] shEdtA =,
FTLE 98 A2 5718 4 vk wEkA
38 1071 /m*E duldte g ¢ Be Froln
72 1077)/m*E JE I gleng 433 e
FTEsb ok 2 HEe ) 4489 9
arle ¥ e ¥ 05pm£\:} anm, z+zt 0.1
um®}t 1L.0um8 *4A Z71E AHEstR e 5Y
W du NEde 2@

53 B e AREE vhRol U A,

# Fed. Std. 209Ex 0.1um°| 3} ¥ 50umo°] 42
%1}5 neEn e whal, Ak CEN 7
=& Fil2 359 367 3o E’—EH* 8 7] Al o
F3 gAY £AE AEE e Agsa
o™, Fed. Std. 209E% o] ¢} ﬂl*vL ek
ARE-3FIL Qlth, B8t Fed. Std. 209E7]152 54
£ % (isokinetic) A& 183t de=u W),
CEN 7122 o| 71-g A3t A] 1 Avh. %, Fed.
Std. 209E91 4= 0.1uym ©) 3 YAE & @Q F
i &5 AF7)(CNCYE ol &3t mlAIg At
(ultrafine particle) & %33l U5 a8
Vel = s URSoE e Ut o &
So] ZadlA U0 0.02umEE A 711 A
P A7} 2070 /m® ol3t Y& JERRR Ut
39 Fed. Std. 209E= A 8449 E&8 A&t
7} Al FH2E el E =Rkl ME A
4% A& Adst gk &, Class 5 A
Class M5& AM&38t1 3lem, 71&9] Fed. Std.
209 7159 English @& Sl 992 #4d
B a7t 9ol A Fed.Std. 209D9] 71& @ Ee] 1.5,
25, 359 Zo|l 7 o g FolH ) walA
Fed. Std. 209D Class 100 Class M358 ®tTh
AE8 o lelME, Fed. Std. 209E&
Class M2.59} Z 4y o A& 79 thajx&
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AeAtge 2 231 A EH (sequentia) sampling)
HHE AFEE = JUEE gozs AEY A
g 2A Y & AES S

a3y, B8t AE okAS (Parenteral Drug
Association) M E 2 M Fa4& 2 vyE

FH2E AJIAG. F, A 1590 Fryel A
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