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Al 7148 9= HolEE maA BAsta s Adges vad & 3

Meha §9 WA FHZEAAE AR B8 FU8 Jew FEoA Bxs
Authe, Bid 34 dolHE TRien £9Ae] B AFEES ok =7
= RAHoz Hog Wart Ak ok Al Elol U@ @A ARLEL wF

T, HA &8 SACNAY AHHE Husts
!

Amin Mojirie] 72 Ea) selw nie} o], Hl=x Z2Ee £ #
AL AY Hg Ad FA HIoA Moy, 34 -84 - HdE - ST E4E
Egets TF =-odudA BE ZHde= Sd dart vk AWHe Al 7]&
< olEe B Jd=zE FAste BREd sao A, Hd 28 ey &9
At AAZ dAHcE =942 wf 423 A4 245 7 5 de Aol
=g

iii. §Abe) WA D F7} nF
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& o] FAE Foll WhEA FH2E ] ouA B Al 293 ddd A
e 4=z a5 Ao, duF 32 dF A2 548 dF FA=
ATAHer AFSAY AFssts | AV AU ol & AFEE UH

R

23 0RA RAAY, /A BA40] Basic
o
(¢}

W8l 37b nF AGS thet 2ol gestat

1) Intel Chandler Campus ZZE4 dAYo] QAHFE AV|E 223 A A=
2t B BHAAY FFH 9 7IF H A2" A A7 39

I-1. ST v=A S 2E A= 29 A A¥F B J|E
£ B A BRaAo mad, veA 2B T FEYE AzEE o

=3 5 F5 AATE ok}, BEFH FH AFE VN E 3 AAL A H
Aol Axglog FAHAY. Fd9 AS  HrIMEX(conductivity), HIA

(resistivity), Z-F7184(TOC), v]|HAF 5 (particle count)7} 4 A2 AFE &8

Hr, o] ¥4 &7 = ugt v§ F2 3-8 HE el HeldT

g Q=g A g Fg AW ol At WE, Fu5 A, &3
A A (power sag)d £ EF x®7F AAoZE RUEHHHAL o3 A EI} A
Aol A" dA#E 234 45, As A, 3 F5, v dY A3 2

S5,
1-2. & Aol &8 XX |4 A} ZH2EH F £ % ZE 449 W

A
WEA Wo 2 Aol4E ZEE UAT o, ojdzd AN AFE o 90%
gt A8 INE HesE e AFsA 2tk AY FAE 2R A4
o AolgEol oheh, AA A Tl =4 FAY AxPOR wEEE Bol
1
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FEHAOE H57} ofe e FE APk
e §9 wEA FHAHAAE A Ao §E BEE AYH)
B g=¥ TEY WAA Aolg TS A P2o] Basith o

2 g v AAS 2 NEIeE FAANE B ANEEL 2

A% 5 gou, dolm AR 2ol 21eE47 AR aTHE FAAAE B
57Q) 7)0] fAIHoloF ATk o]HF B FA s Bx AL A& rf}
24 g4 1o FHL FusE ° Fa8 7] A ol

A5 D), dRe A Ho] Fyis oqw =
k3l =3k 7|& z7o] HrE o7 urAs}

=1
27l sty mebM Nk=EAl fje] HVAC B W7h AJ=g] ZA Al 2l @
A= TR 53 AuE s sl e

AR FeTHrE BAOE AT WL ¥ Frish 9% EE AL B
A g, ASle B AT A M FA, FAE L% sl o
2 Azd 434 BAZL TAE 5 ATk £ )

AN
s
o
o
fr
o
2
i
i)
fo
)
%0,
v

capacity 7]

2) Marisol Cira ‘i}A}(USC JNEH 7|8k mldF+ 99 & F7} 27
Marisol Cira¢te] QIElR+ HIEA Zej2=E T2 Aol§ A9 F+x275 E4
< oldste H A% GAE AFAoy, sA 7€ A7 2 A =

TES BFAA &2 F UHA 3 99 =Hde AVIZE "HA3Y o
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JEF oF #d St= Ass def AEE FU7I2 AESS, ds3 2S
o= At

2-1. 235 FAY AolE FAANA mAE FEY A7H 9F] A AF

53] UF 2 1= A5 Ao A, @7 #4 7Ee FFsvgs vF
o] wgEo] BV &L A 7 EHA HXIAQl biofoulinge] +HE +
o, ol T A A, duA &H U H R dxo® olod 5 n
de= =7stal, dA7A H=A A 38 Thed MAE FFo] A= A
EQI7bol tie AR 7S BE&s AAEHA g AT

oj#d T2 WA I 2H Yo FAY Aol A= AA A, Ve
A mRE F=sHA AAFSAY R f2as Fagrtete AFdE oo

F I wEtA FE AFoA s G uAE AAL] oy AV &9 %
Aol A9 biofouling WA 7Fsdd &4 HBAE 3t FAAAE
& 4 Qe 7]1F vpdo] a4 H Y

Aoz Hr}

2-0. 2U2E B $AL Aolg AzFelA oA 5 Efe] tF A
dolg »%
2H4Q AR 2A4E B 2w

d Aolg Az"olA AuA s axrt A

ol

ko

1‘;]-5:1 el )l e
i O L

N,
o
oK
ol
filo
e
o
rt
4
>

P =

2 oL AT7A YA AHE
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AT 5 A U@ AF dolEs} Ag ol
_‘l

2 A ERES7](ANMBR) 2 A 3L o]BH o R F7] AdUAE AA

2 = e,
S5 WA ZesHdAE £d WEA X Qe Aol & ww, B
A ool H8EA 9 AN oA 4 TH A, fABY e, W

2-3. £4 Y- FH-IUA 2u-29 WSS FFAOE Frse Ax
LIEEBIEE

F7F 24 A, A A Aolg Eokel d7e tAE R 24 FAHeE
ojFoiA L o, & dAFA, = 9, oA &6, 29 W o F5AE

2 shte] Axmlow Estel Hrlsks AEe ARAY o FAHUT
s

A& B, B +9 AFL s} Bot YAD AAHY FHE =YY A%, B
Aoz oux wst ¢4 Mgo] 4 + Yok WUHE, AUA LuE F
askaty] 93 AHLYE BesY 4 BrHoRE } wA F7] ©EH 44
B2 Mg F7h2 olod sbsAol AUtk oleld 2% WAL AW ATlHE ¥
FHo2 BRoAL glovt, FHsE 9 JAEYS AU F JE 5F ¥

7 RdlzE S8 AYEA @kt

E8 wEAl FesHs ol 7] 47 @AY AdRel A W
29 Mg AN HAPE A, olUT FY R RAE S&d BuA
e FEANE 8202 4B ok A AP A FAL 4714 B
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HolA Ao Hee Wl d Qo FL% Ak axvt Bt

webd G5 ATlAE A8 B4 A% BHE dol, FY2H w8l 54 A
olg ArEE S BA Axdos RAR ¢ JE Y =Y Tl 47H
ool J1% AR ohleh AW £YR B4 $Hes M AUss o4
ETE 5T 5 A4S gt

3) Golwala ¥HAHUSO) UIEH 714t ¥lAT de 8 27} 12
3-1. A8 6 AAE THAA) HAE FePED a7 Ny BE

F7HR = 2AF 23 vdE 7 sAE sAHANA A WA FRA
(ARG) 2 mlAlEet2E 3 22 vFedEde] A2 43S EoklAs A
A77F SEAL = Wb, HEEA e e R jF FA Aolg =M
© 719 W EHA i 5ol

all

ME
2o Ip

ATE AEHOF TOC, TDS, o)L A&,
S g0 gt a3y HZ §H T

THE FoklAE HAE 7N FA WA FAAA WAE FAATE A

ALY, vAZetsE ZHo| nlojedEo] FAF FHEZHS olF ©

283 shsAol A7IEL Utk ol dFe Tdr|Hd FH FHo=

A A s ¢ o, AV|AQd FA AL F A - B glaad SHA

QA 9H 9402 LT Qo)

=3 AIMBRT} Zol RBE AF Aol W% 71 THe A%, WAL 2H T
A

N
X
N
~
A

=
=
2
ft

riu
i
o

rr e

zot MFedEde 38l 71 2714 A d2A veke 7hsAol 3l
wol% B8t WA Aol &g WA ol AAZNCE BT A= AT
Aoty o= FF WIEA F2H FAY Aol& Alz=HE AT W, F2 7
o HolAd AES A BUF AR =99 2ade AT

3-2. AnMBR AXA g4 £ UF-RO-UPW 34 3t @A 3 4s5z8 A
SR
F7h AR 2AE B B® = g2 Fa% TUE AMBR A5 T
3

o
FS AFHoE E4F A7 wi¢ AFA el



£ Aotk WAAAY WA FAY Aol ATE UFE AHY-TEAY-

a5 A oleks BAA TRE AAZ HUAR, 2 BA 2t 58S
=yHos BAsE Pyl Zath

Ty BE AE A3k AN BANAY {A1E B4, NN B, G
A HEES F9 o A % od B4, AF F oluA Lud 49
JFe 1A F Ygol thFet FAe Aol RuE: gk 53 AnMBR A
Pt duHe BHEHA W Ao MnBe W, §E= K712 44
AR fe) BAEPS, SMP B)o] Fold shsAel YgolE B, oled A
o7b WEA g Bl WAL FFL O AT Ao Hopns] o,

ot FF wEA FeiaH Aol Aol§ AsHe AT W, AMMBRE e
@ Axel oA 712 Be g2elA Helu, AAe e 40 F9 34 A

=S B3 o BAsE A7yt asts AAET g

, 3 AAE 1T A= B39 e 9 ZEdA =2 8= AA

3-3. #A4Y S Ay S5E FA 1T FH2H T FTF HH
=g 52A

PR R, B o] % F7hHRQl AA BuA Bl Al £4& Ff, ol
A Bt s Segs T 1 Fe2E vl HHs} mdo] o
AAH ez AANHA Fgrhes Hol AJASATG. @A w=A] Aol oA
ek A A E NEHL FAR Hoss A7 o, o2 s 54
T HASEG = 8 HASe] 2X = AT o

e, B ES 8l A&7 lzel Ropdlde FAE 3L A &) A
Aol opd eluA] A4k 8l A9l S lzekz AsjAsiEE A=t A s
9tk Iy ol Aol WMEA I zEe AR 4FY dzete] 8"
A &8 R4, 2 2T #F, 29 d23 52 A 1o 5] WE
of Bot Awd HH3} mddo] a5Hn
53] 228 @A E A fle 2 £8, duA F8, B4 540] Aol

2, o]F F¥Ho=Z 3183 534 F A (multi-objective optimization) =&
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4-2. RO HEHA A 719 T3 Hst Mo 4G 72 ALY 2F4A
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g =43 o] 7]E€ RO 34oz2s AA A7 EA

e & BTe, o8 Bad
JE oA £ Bx 7)E e A%, ouyA &M, Blg

71 =X BEadAS A7) EY ¢BA T QA AE FS
& TR EFdAel A4 2 ded AR o F

2 AFHUo, olf3 EAo] Ay £ A By AAI A=
S cAE AAHCRE HUtE F e AE} A5 A

AEEl AA 7EE 1xstskE H o T4

4-5. CMP ¥l =204 7] e ¢ABES 7|8 & AF Holg 7%
Ui dakel frl=o] Al EAstE CMP #H<rollAs &3 Fa=FEYg 7]
A 28 g0l A A AnE AAHALY, o3 Ve AA 38 =
< HolE = ATAQ] Folnt. S @9 A&

()
2 e A $d 2AL VAT A% Aol Basih

]
] 3

Aol Ags At Z7 A

4-6. -2 A A BAA - 8 o) i A= B9 B7F I
e gds AAIEG T A AQATIE dEe] FAAA e
Ko, g o] gheh Alg wlE, JFHEQ] WA 7], F =3 v

Y& THHo=E Ui AdEl = HolHe #Fsith o &

7] &4 BHAA 7 M) ddH avs ddsts H IAE 2T

4-7. Al- HAE EL 76 A2 9 Ve A4 48 =21 E94A

2mE AlA e Al- HAlelds 83 32y oF 9 A4 dde Zede
AR, olF WA Fe2Elo A &sr] sl a7He oy £
=, AlA HE, Al2El 5 883 AAGo otk B4 FUHE A7 AR
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TPz & o, o)dH HA JIBEFE T =8 vdT 9952 BEA
Ha AZE 2AE @7 As T4 7le AT AhdolA Hojy, &7 23 <k
A FH2H R A8 Thede TASE AAsoF e AT ol
AT WS AAAeE Bstes Zo] &5 W=A FAY Aolg Ve A
°of dEAe 244 e 94 AA7E 2 Aot

5) Binglin Guo ¥}4} SIE1 % 7%t PFASE FAlo2 & WA 345 Aol$ A
2de) @7 edEd BY MAT 99 A

oWl USC AE7l Qe Bel W4 A WAl 245 Aol 83} PFAS Ao
=4 Fo4e 293 SHWAR BA6l 1 A7 % B 9A 89 WelA
B3 TEA 2E T AT g Gelse AYE AT o $F 7]
=

AN b PET a7HE

wa

5-1. ®t=A] I3 PFAS 24 543 #d A= td AF oy =
ofl BAbs FE g Aol B A A BHIAM PFAS £AE =92

T dAdA, oJH FEHZ=E,
H T WZ A - A=A i AFEH B FED] o] FoR A &
|i== PFAS EAIE AFS A 7]gddwt &3 Tt 7323 YRlo =,

e A dAE A AA(source control) 7HsA 171 913 71% ©
8
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et
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offt
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+ ATA PFAS7F AY AAH F AM=E P
Roy, dAl Aol g Alzge] A& 2 A o]

ol A 5 ol o
DA FHHT AzE Yol FHHEAN g FH ATE REIh 53 A
ol ¢ FAO| WE 2xlo] PFAS 24 WHE o9/ FF E& gslsteAd U@
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474

Mol AFE obd 7] @A MEY ok

r

5-3. PFAS AA FA3dA TAst= 22 Hr1ee] HF A B2 2 873 I9F
37 vF

TG BRI %%Eﬂ PFASE %7 HFHo=z AT AAA, &
A HAGoA F7EHQ A R olyA] &uH7E deig BAEER o] o
AFA va A= %‘o‘vl gtk ol AA 71ed ‘AT & A W AA
=28 grtstes dAE BT, A2" AA AojFr] #HLCAS HIF e
< AARR.

of
to % of

oX,

5-4. PFAS &4 7]<9 A7 BY -7l gA2Ad A= 724 9% £

N nz

of FA 7% A 7)
ol#d B4 BIUAo|
A

g
sheel B AT 4

5-5. PFAS tf-& 7]€¢] oA 4u7} gi=A] S22 1z HR& A7
A g BEY B

PFAS AA AL dAFo=z A FYS FHtsA|Nl o] 5 HEEx
2H A qUA F8 F7h B4 HE, AY - A Jdzg g4 48
A H7He AF= AA otk o]+ PFAS EA|E Water-Energy Nexus &7l
A BRHoE Yol & 9SS B £93] HAFE

THHOE & u, o|H FAE T3 &
d A 71ed AR FhAE F HH, BiEA 3 AA, &4 dxz, 17
E &, Oﬂbﬂzl AAS @3t T AT FAE FASoF TS AARITE o

5

R

7N

e



H_EI_:'

6) Arizona State University Amin Mojiri @42 A& H 718k F71 1

6-1. Bt=A X8 4 T3 dg R 4 FAY AU £4

UF(Ultrafiltration)= &8 A<l 9 oA#E o] &3 FA42 sHo=Z, BAF AL
ZMWCOE 7lEoz vAl A&, E=2olt, HHHgof, 7 184 #71=
A o] AAAA ooyt A&RA fFrlEe ve FHs] Wi, UFs &<
A3 AAS Bk AR} G2 E AAstes ATl gt WEA A g A

2"oA= F2 RO a4 shdel $Aste, dol 2dd dAAY 2d=d<
AAGeEN olF FANA TAL + e o 2d(foulings WA= HA g
Fe &< 73 ftes 34 ROs, ts 9A9 ¢AA

ro
Mo
=
ftlo
f
}o{r
ol
ol

EAAAE B B FHOE, o]

A5l o) coredl] st EHOE = ¢ AT
lon exchange &4 o] ¥ FA(resin)E o] &3 & &2 54 oj2& Ay
Ho g AAsk= WAt A AgE o2 & £ oo ALE HHFE
o

dEE o] &3, Naf, Ca* *, CI” 5 54 Yol 2
T At AdZ A AT Thsdstthes Aol AAN FAY s FAE Hs) 4
W4 |75 o]&% A AAo] desith v
A A A F o] & AASHE Hl AR
FElske A 24 dAd sigech
AOP(Advanced Oxidation Processes)= 7483t 4tsl%

AR edEde Biete 1= FHE FFolth dxHA WHozs XPﬂﬁ
UV), 2&(0), UVHH, 0, =% &°| 9o, RO FAHCEZE AA7} o vF
71%, VOCs, d&3l4d 3FES <
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e stAY AAskE WAol otyzl, stz oz Fdf(destruction)st= &7 ol gh=
Hol FAoiH, IrtE duA &xrh At W=A koA = TOC &gk 771
]

L glz=a AAE s E&HY, FA2 AN AR ot U+ #
=< Agste 4 9 FP3o

WA 38l Al2"lol A= o]#3 UF, RO, ion exchange, AOP®} e 1%
A FAo] dA Rl BEdAor FHL A olHT IAHSS A4 AA
7Hed LdEe TR AV W FEEO o, A &&AAE 21
SEUPW) 87 53 Aolg H4o wet 34 2§ &4 o] 4AHETH
ok, B A AR 38 Jhed FE VI Aol Al g BEFE X
of & ZEEZL 7Y WF 7Sl E HAYHE A5 wol Fel FUlE
DA & 2 A oF AT %‘*}Oﬂfﬂ% Zt FAe &Aool o' Y= AT
steAle gt 9

ATl A= Ha FA g FAO AA dEE Jwoe=E, %
87 g Aolg HH¥o wet 7Med 3 &8 AU E AASA olE

dHoE BHE WL obdsh o] AxsE 5 Usith

o 3 Aot o] AL mAl YA, oL, §7E F o= sk &

IAAZ 23 Ao A o] Zz+Ael HaS wA 4 glomz UFE E3

AA9} BEE A AT T RO o3 WEE A7et1, AOPES A L3 YEaA
Ba) sk 11:4 ion exchange% &3l

f
2

79
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Alz=dle] el Wele] XFHA e AU Bol, FE2E HA FAY FA
(water balance)ES H7}8 u] AA A= ¥ldE R £ 347} At 1 A
I A S 2EY A E A¥ FERE 34 FAHCE dWestEo] A E,

o] Ao B}aHsHL o= JpEo|L} =2}

=
A FF RS 2L AR G2l BAY AP, FezE AL P

=

(2]
|

rELQ
om‘

WA Wz Azete $AA #eld) AF AWl U B4 1S
A s elel e e W7k AzEe $AAs ouATE BAle] FFH
= w7e3, A A £dlAE sAd 24T BeR 5

2 AFHE 497 dudolnt WY w4 Y7t Axde e
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WA A S BE3E FRE /o R &, o] FAA L= FFE)
£2e dAA URE B9 42 FEY 34 w1 g gl A
A

AA 2A] @29, iR BEEA] @137 dolEAE A= ¥4 #Ad &5
AA & AEZFe] A FES AASH, 53 12 - A% AYdAe 4" F
- E4o] B 4nH pxo 4 942 243t o & 9], Inteld} TSMCF &
3 U Uy HoAMe 34 Z&F Au dHAPE FAs] 8 9L s
HeHMo 2 AASH, O A7 E A0 Sk S &4 9A RE ArHE

YA YA HE AWH 719 A7Ee W7 BAeIA Bt $378
AR FAYOE ABa o F I tFoR ASAT, A WA Fo)x
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MEETING PROPOSAL

@ EWHA GLOBAL FRONTIER PROJECT

Address
52, Enhayeodse gl Seodsemun gu. Seoul.
Republc of Ko New Enginecring Sulding

O

Telephone

ail
8201030820164 ecubouhaggmallcom

INTRODUCTION

E-Cube (E%)

E-cube combines the three keywords - Ewha, Energy, and Environment
srepresenting E* (E-cube), and stands for an Ewha student exploration
team dedicated to energy efficiency and environmental issues.

Team Formation Background

The team recognized the excessive use of power and
water in semiconductor processes. In particular, the need
for conservation technologies and infrastructure in the
Yongin Semiconductor Cluster in Korea was identified as
a critical issue, leading to the formation of the team.

() olstoisichotz @

MEETING TOPIC

Developing Sustainable Operation Strategies for the Yongin Semiconductor Cluster
based on Energy and Water Efficiency Models from U.S. Semiconductor Clusters

Infrastructure - Level Exploration

Process-Level Exploration

ergy Storage (ESS) Integrated with
Renewable Energy

Analysis of Smart-Grid-Based Energy

of Power Saving
Advanced Processes,
including High-Efficiency RF Power Delivery, Pulsed

Efficiency Infrastructure Plasma, and Atomic Layer Etching (ALE)

Factory-Level Exploration
Evaluation of Waste Heat and Gas Recovery

Water Resource Efficiency Exploration
Analysis of Advanced UPW Production and Rinse.

System Efficiency Water Reuse Practices
Analysis of HVAC Optimization and Al-Driven Review of Urban Purple Pipe Systems and Circular
Energy Management Systems Water Management Models.

F) olmomnR @E-cnw
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EXPLORATION PLAN

Our team is scheduled to arrive at LAX on December 22
at 07:20 and depart on January 1 at 09:50.

We plan to visit the Los Angeles area and San Francisco
during the following periods

December 22-24 & December 29-31

san Francisco - San Jose
© Los Angeles

We are also available on weekends and Christmas Day,

although we understand these dates may not be ideal.

If you could share any time slots that work for you,

we would be more than happy to adjust our schedule

accordingly.

TABLE OF CONTENT

MEETING PROPOSAL

01 Introduction 03 Meeting Topic

02 Background 04 Team Overview
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BACKGROUND

01 Excessive Resource Consumption

Semiconductor manufacturing consumes vast amounts of
electricity and water. Nearly half of total power is used for
cleanroom HVAC, while EUV lithography requires up to ten
times more power. UPW production also demands

Yongin Semiconduetor Cluster
enormous resources.

02 Limited Resource Management in Korea 03 for the Yongin luster
The Yongin Semiconductor Cluster in Korea will require over
10 GW of electricity by 2053, The adoption of EUV equipment
further increases consumption, making power and water

infrastructure a decisive factor for sustainable operation.

Unlike the United States, Korea stil relies heavily on UPW
and lacks sufficient strategies for energy efficiency. These
limitations highlight the urgency of securing both power
and water resources.

TEAM OVERVIEW
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THANK YOU

@® WE WOULD BE GRATEFUL FOR THE OPPORTUNITY TO MEET AND DISCUSS

Telephone -
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Ropublic o Korea New Enginsaring Buiding

email
ocubowha@gmat.com
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