SIRAARZIBIS|X|, K32 H25(2022) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Original Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(2): 111-115
https://doi.org/10.15269/JKSOEH.2022.32.2.111

Bt=X| FAB2| HIZHOf| 2fgt Z4HYE ML} Jisd A+

—
'MSTtsl sty SRS, “MSsh S0ty QrHEstnt

Possibility of Spreading Infectious Diseases by Droplets Generated from
Semiconductor Fabrication Process

Kun-Hwan Oh' * Ki-Youn Kim?*

'Graduate School of Convergence Science, Seoul National University of Science and Technology
“Department of Safety Engineering, Seoul national University of Science and Technology

ABSTRACT

Objectives: The purpose of this study is to verify whether droplet-induced propagation, the main route of
infectious diseases such as COVID-19, can occur in semiconductor FAB (Fabrication), based on research
results on general droplet propagation.

Methods: Through data surveys droplet propagation was modeled through simulation and experimental case
analysis according to general (without mask) and mask-wearing conditions, and the risk of droplet
propagation was inferred by reflecting semiconductor FAB operation conditions (air current, air conditioning
system, humidity, filter conditions).

Results: Based on the results investigated to predict the possibility of spreading infectious diseases in
semiconductor FAB, the total amount of droplet propagation (concentration), propagation distance, and virus
life in FAB were inferred by reflecting the management parameter of semiconductor FAB.

Conclusions: The total amount(concentration) of droplet propagation in the semiconductor fab is most affected
by the presence or absence of wearing a mask and the line air dilution rate has some influence. when worn it
spreads within 0.35~1m, and since the humidity is constant the virus can survive in the air for up to 3 hours. as
a result the semiconductor fab is judged to be and effective space to block virus propagation due to the special
environmental condition of a clean room.
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73Ao] HAHA= Ao] BAAo|t. t+tH FAE Sk
ARG o= FFIQ *J‘ZJV} A& Elo] AZ7HEo| &
ol PARE So|7|H A /?_]_'ao;é' ‘:1 =4 ZXIA
AZ oHA "t 714 wsle] & Z4o] oz
A 7710 S ] gl O]Eﬁ_ qzet 719
5t Y8l WHeA FABL 24A17F 95T U,
FABo|] H5H 2 Atksk H ez ojojd Hof gl
tHChoi et al., 2015).

COVID-199] {34 /o] Alsidel w=t 713,
A7), B85 SO QIgt H[Lo] Aulo] e AHR]H

A, upAT 28, JAd 29 5ol digt 7[ES dA
AT & AxFE AEFClHAS Bl A7s Ao o
2Zd, 71571 g 2N EEE vT9 3719

mel FEY o] AX T H[LYSE w=A Tt
o= A HN, v o] gle 249 7R
7} 0 km/h 279X = At A7t 2m o|Ho =7
HE 7HH 715 2740l 4 km/sec 15 km/secE #AZ
of w} Hu} A= vlFste] 716kt (Dbouk &
Drikakis, 2020a). Anfinrud et al.(2020)2 A5
T 90% oldollAl= Bigol =3 Hio|g| ATt At
T 50%Y 79 diH] 60~2008f © o A& 3
AT 4= AN, 7 Srof S kol et Hiol7 A
9] BEE2 AHUA S71E 4= o] 2mek= AFH
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2. I M0 Y

HD Aupe] S 34517 9 HE FHo=E
Az 71A0) ost ud A 2T ulAIIEE,
FA flow ratio, ULPA filter AFgH&S ti} o= 3%
oh ZF =9 A99 4 F A hjJr FF9] best
case(FF AL} worst case(FF HNE =5t
FFE &5, F cased FH(sD)ol s Bl
Sk

1) Best Case (H|Z &2 £|X])

- 27 upA3 2, 300 mm FAB 34, 13]
7] Cycle 24

- HY =% AV upAI x}:}g@oty) F935}o]
0.1A 5% R E &=

- 0.1A9 ¥]Z H5E= 300 mm FABQ 25% S14&
=3 viE £ 5= 0.075A

- ULPA FilterE %3 99.9999% &Fet=]11, 0.0001%%F
Yok A00] =rL

0.075A4 < 10~ (ULPA Filter) = 7.5 x 10754

2) Worst Case (H|Z Z2F Z|Tf)

- A opAF O)zE 200 mm FAB 434, 1
3] 3] Cycle 24

- HdsE A7t U}——ﬂ 0)2-8-Z Htgste] 1A 5%
2 QEE B&

- 1A9 H|T 5= 200 mmEFel 8%3]4S S5
& &% 5T= 0.92A

- ULPA FilterE &3l 99.9999% AF=]1L, 0.0001%5F
FZ FF v

0.924 %10 *(ULPA Filter) = 9.2x10" "4
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FYHA #HE Qo 9] FE2 AEHe] S =
o 494 d¥E TePgEeRE godd. Adses
Hlo|g|A o] RS FH, 45(+5)%= HHt
715 Sk 7|5 Ukl wet mlolg A Hup Ao
IS F=4| top-down HAI 02 0.32~0.48 m/s=
A Et. FA flow ratio @ 7] A<= Hiolg|A &
sk & 371 5 4o ¥ F=l, FA= 200
mm C/R< 8~10%Z, 300 mm C/R< 20~25%= 3]
23F €t &, 300 mm C/Re] 200 mm C/R ]
28] ol TFst] FAR 3718 3Adk= Ao= w|dt
"ot 2] A= % C/R 25 60~80 cycle/hrZ 2
715t=dl, 371 4= Ho|g AT AR HEE
ARz S wdet = Qlo], 7] ALrt 245 vt
ol ALl £ HMu} e UH AH&o] FOo= XY
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2. H|Z MO A2

v Auke] A9, 7Rl 9 wol ®out 0
m/s 9& 7S o, vEe] I7]of wet Hoh A
7F F4& 0.7 m~Fd 2 m7HA] AakE 4= U} vpAA
5 LS A9 o] Mo Age Hleg FolEo]
0.35 m~1 m7HA] Hdotd 4 oty 7HYsATt (Lai
& Cheng, 2007). BF=A] FABQ] 739 AH FFUOIA
top-downO.Z 7|75 WHEL ol: UHhF<Ql 7139

St 5:2jo]7] o] At Aelt olurhE o Zof
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T %= 7MY & e kA d 28 R E dE
719 At Aol dFS € 5 U= Hee 7IAE
718 504, o] #2 ¥ 49 ®rt obd 7l
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3. HiO|HA =&

SARS-CoV-2 COVID-19 Ho]2A9] £ QlA|
HHA dupt Q5 A 5= SleAE AR &
ATt ohgh ARASE A Fof 3E Ao QJshd o]
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o7 o] npdAe] 387|E S AuE=H,
Hpo]HA7F 2obE H|Zo] HAXRe] 7S Bof AH
Aupel= v Auel AR JoflA U Bgo] &
Aol EHo| EAY, AR AAE S5 =A<
Hol| 22 Hpo]H AL HZo 7 QIR HEHur} qlot.
2 =RoAE= JE dup= AlQsta viERE gk Hnt
of gHgsto] HI=A| FABoA 9] Au} vts mels
B e i\

o|Z flsl ARHAQl Aol Ae] v Hu} =do] F
[P, ARRAR AlEGolA 2714 AH, AE 17F
A AHEE &3 2HE L5t AR Y B9
7129 FH= HiEgd €YY E&F $=(Fd 10.2
m/s)} H[Ze] 7)o W2 Hut AZjofli= Zpo|7t A
gk o9 AL 1Rt Agew Hdixat A
(0.7~2 m, 715 0 m/s 27) € F%o] = Hlo]A
o AT HSE 50% WHl 90% s Al
60~200H1 A5)= &2 4= AU EZE HES &
71 & 7159 &%, Bkl & 9T Tt IRy
2 8 Ao ke s Z|REh7E Jlow AHnt ks
A= 3416 m oVH)7HE S7FE 4= QlQlth Awt
A= Bl A HgFo g B 7|RESH), 717 &
o= HlFsto v At AZE SV 84
2 HZY 7= 277 55 FEHY TS ot
A AYE T2l 84E W=

SHEA| FABZ A9 F4o] dZAsHA T=
4o 9FE F= dA, FEES HRS ¥
AZ #AEsta Atk &5 0.1m 2719] HAE &9
T UEE FPEE FASHL =T, °olE Sl ¥
B2 BXsto] #7 npAIE dedos AESial
it ¥ITA| FABOIA9] ' A dlEstr] ¢
A= LEbEQl FAB W 7|2 BARI kAT 2RE A
HD A o] BQs}al, o] o kAT 2hE A
v 2pga A AZE diEstaAl o tE
Aol wiAFO] AHE2  PFE(particle filtration
efficiency), BFE(bacterial filtration efficiency),
VEF(viral filtration efficiency)7} 2111, ©]% H}o|H
& e VEFR tigid 4= ot dukdes A
I} Holx 448 ubAdL VEFZF 90% oAt
=31, JHeA| FABOIA ARSSk= WFAZS] BEF:E 90%
ol AR FF FZ ©, Hol#A AdEE
90% =Y ALE 7HISIGt: upAA 2RE A] HE
A da} A= AlEold 2 Ql-8ste] ERIskA
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AoE adFog g 4 e Fto|t HIEA|
FABS] H|'EZ B3t Hio|g|A AudS d7] HshA
= FolA Hegh IRkl A4 Aup mdo
FABHH] ¥4 H&Esto] wosfolt it a4 v

2 A& Wafer? Sizeo] @&t 200 mm,
300 mm FABOE iE1, A¥HHOoE 300 mm
FABO| 2413 FABelgtal & &= lr}h. & FAB2 A9
ILE Parameter?] IE|7|Eo] 2oy, HAHE(200
mm: Classl, 300 mm: Class1000) ¥ FA flow
ratio (200 mm: 8~10%, 300 mm: 20~25%)=+1L
Sk= 571 314 H|&o dF Zfol7} Q1. FABS &
7] FAof 9HA| RS S F
ZHEE WA E HXS oHEEE dY¥os At
sh7] Q8 & WH dEE YL E [FASHL 9,
particleo|2tal E¥+= F2 EFHRI
3] top-down(0.32~0.48 m/sec) 7|&
particle grating®]gt1l E2&= FHo] Y HES &
8] FAB 3lZ(CSF:clean sub fab)2.2 RA(return
air) BEY1, &2, <5 9 QHEZo| AAH FASH 4
o] DCC(dry cooling coil)olA ER3t =7 A|ojg]
o] supply plenum& AA, 59| ULPA filterg &
o IE=A "ot o]& &3l FABo| 3F5E= 371=
&85 EH, 200 mm, 300 mm 2H1 2% 60~80
3/hr 8= ULPA filter(RF 94&E 0.1um,
COVID-19 Hpo]#A: 0.1~0.2mZ Hio|HAE uv|FE
3 LFELLS AAHL

AYAT 24 Ay vg At Ags 717 9%
S IA oy, 7|57t g™ 0.7~2 m7A] Hupgt
A3, Aup ieko 2 Higho] & uf Xu}k A2z} 3
ol S7Hi. Hio|H A9 £ AHskol dFS
drom 57t oA HiolH AL 2
200817 371t & AT mtAIE 2EE AL
H Anp Ate-2 90% oo = 5T 4= Sl

Aut AgE gt oJgtz2 E0jE0] 0.35~1 mZ d=F
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At (Forouzandeh et al., 2021).

HHEA| FABEHR)S A9 A 5302 TE
ofAA] oy}, EAHE Yol HA|(particle) A
ofF FXoE HAHLE FASHY ol A ¥F &
VA4, 34E, top-down 715, ULPA filter
E“H a8 & = LF9EEE AAs Aot A
A+ B4 23E EYE A FABY ¥ A%
gtgste] v A FEHEE), A A, HolH
8 A&t A3 vHEA| FABOAS] BlE Hut
FTH(EL)2 Az 28 o7 7P A FFE v
Aw el B7] 3ME(FA flow ratio)o] ¥F ¥
HAu S (EE)2 gt 24agho] 12.26819] =
T ZolE Bt} o, T H% Xo]% FAB 37| A
560~80 3l/hr)oll w=h 47| ULPA Filterg 18
oJE AXH 99.9999% A|A=0] Fr= digt 29
1 202 s Yokt HiolglA Hu} AZ:
top-down 7]50.32~0.48 m/s)Z QI3 ufAT g
Al [ 0.35~1 m o= Auj=w, Hio|giA S
S7HE HE 2UE 45(£5)%2 FASIER, 37
Z A4 3AIeE S ET 4 Aotk EHH
o2 WA FABZ E%E°lghs & &4 219
ol5f HiolgiA HubE apdshrlo] &IHHQl FHo R
e

I> mlo o2 mlm [nJ
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REA] ARl tiebel= Aol 2 vles AA|staL
lo] A o= Qe 2Rl 7k FAI7F ‘f'z_“é‘ st &5
AR QA =7} FAY SR olojd &= Jlth & A
T2 522 WA FABEE®)NA 9 vl Aufof <
3t Y 74 &S B9 COVID-199F 22 4l
T ZdHo] dyst AL v AgE S5t 49y
Atoll wigt P/dE ASshe Aol oS sl o
A AR mpaa A8 AR Y AddE A
AT FHAEE A, v dut AAAE)E E—H *
AFE B9 WA FABEUS)S HY
4a8E Agsrlel anHQl sU=
SHstaA shle, 7t At FAB W A9t ¥
AstoEte 4l 1 m ARE /AT B¢ Aokt
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o] =822 2020dk: AR(WSH)9 AfYow JhHt
AAE] A Y-S wof =Y ]2 AT ’\VQ‘Q(NRF—
2020R1AGA1A03042742).
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