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N\ (primary wafer) 6~8 weeks involve 350-step
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Thin film module

- Diff module PHOTO module ETCH module
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Final Test

Bonﬂ\\\ Packaging

(T. S. Chao, Introduction To Semiconductor Manufacturing Technology )
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3.2. &¥-k(UPW) -k Fi¥

Bk (8 %K)k FRE

%ty % A A AR tar B KA E

B b FE pH A& 707 &
+E F E ( Conductivity ) usS/cm 240-370
£5 85 ( Calcium ion > Ca”~ ) ppm as CaCOs; 80—-—90
4% 38 F ( Magnesium ion * Mg~ ) o 30-35
£33 8T ( Sodium ion > Na ) i 20—60™
£¥ B8E 5 ( Potassium ion > K ) B 24456
(85 8E T2 ( Total Cation ) L 132—-189
5 BE AR ( Carbonate > COs~ ) w 7090
ZR BEAR ( Sulfate ° SO4) v 45-64
FUBE-T ( Chloride > C1 ) % 1633
8 BE AR ( Nitrate > NO3 ) = == 2.0
(8 FEBE T2 ( Total Anion ) e 132189
SR BET (Iron ion > Fe© ) Ppm 0.05-0.5
&% B8E5- ( Manganese ion > Mn™ ) Ppm = 0.02
4857 & ( Total Silica > SiO->) pPpm 5.0—-10.0**
ZE AR — | Ak ss ( Dissolved CO-) PpPm 9512 6"
FAR > BEZF(CL ° O3 etc. ) pPpm 0.2—-1.2
&8 H A s 5 ¥ ( Total Organic Carbon > TOC ) PpPm 1.1~2_.5
75 JeF5 FL ( Slit Density Index °> SDI ) 6.0-6.7
= Z ( Temperature ) oG 1527

g

* T EH (4 - B T B5&-F = “F 47 ( calculated value for ion equilibrium )

#% fE2 2% {E ( assumed values )

i
pi
|k

\
[
Mt
b

FTE HZE€REEF8 21t - o ¥k HE ~ FECKH ~ A2 FE - BEAEK ... EFE - A S

%




3. 2. oK FRE ()

w

A R(PDAY FMFERR LR (LR RIPIEFod3 &
d¥-BR1REZH 2M6D £ 5500 m3/ % crug B¢ * &R#H-k o

UPW e & frd Mt £ hpIEHFMTROAF (L) PP ki
FHFELE o IEFFCR BB QEHCKY LT NERE SRR
B gock (rbald) S o ot SPRILERT > 50 BAHTE
FLIER 0 5 Z i F o

A B -k (UPW) quality standards for use in the semiconductor industry

Test Parameter Advanced Semiconductor UPW
Resistivity (25 °C) >18.18 MQ-cm
Total Organic Carbon (on-line for <10 ppb) <1 pg/L
On-line dissolved oxygen 10 pg/L
On-line particles (>0.05 pum) <200 particles/L
Non-Volatile Residue 0.1 pg/L
Silica (total and dissolved) 0.5 pg/L

Metals/Boron (by ICP/MS)
22 Most common elements lons (by IC) <0.001-0.01 pg/L

7 Major Anions and ammonium 0.05 pg/L
Microbiological
Bacteria <1 CFU/100 mL

(httos://en.wikipedia.ora/wiki/Ultrapure water)



https://en.wikipedia.org/wiki/Conductivity_(electrolytic)
https://en.wikipedia.org/wiki/Total_organic_carbon
https://en.wikipedia.org/wiki/Inductively_coupled_plasma_mass_spectrometry
https://en.wikipedia.org/wiki/Ion_chromatography
https://en.wikipedia.org/wiki/Colony-forming_unit

% B ASTM D5127--13(2018)% + 2 =

Y EMAEET BRRTR R

& TypeE-1 TypeE-1.1 TypeE-1.2 TypeE-1.3
b 1.0-0.5 0.35-0.25 0.18-0.09 0.065-0.032 5 -1

arameter

gy33L1new1dt

Res1st1v1ty, 18.1 18. 2 18. 2 18.2

é n-11ne)
%bdﬁ( U/mli 0.03 0.03 0.03

TOC g/L
(on-11ne for

N iz F'e B())( /

% %3 DO(ug

[ 592»%§ne 25 10 3
%A h(ng/

f§ Ol inn 1 0.5 0.1

A (um)

(micron range)

0.1—0.2 100

0.2—0.5 50

0.5—1.0 5

10 —

CFﬁjVolume
100ml Sample
By

S111ca -

5] A 1

OSOoOO
| C1OO
SOO

(9L

/e *P (}/L)
+ (ug

NH4 Ammonium

Br Bromide

Cl Chloride

F Fluoride

NO3 Nitrate

e e et el ek QO O1 O

coocoo
SS9
cooo—
ccIcIcT
ot o o o R
=
D

10

N/A
0.5
0.5

SS9
coooo
SIICICIc

TyPeE-2

16.5
0.25

50

3000

10

| ]

TyPeE-3
>H

12

300

10000

TyPeE-4

0.5

1000

100000

100
1000

1000
500



% F ds I (DRAM) s BELr 42 ¥R R FRE & K

i1

v,

)R A 2 YE 008 s 000 o 000 " 010 ar /
E egratio ade dRA 6 / 6 64 3 / @
% Design Rule Paramete 3 6
DRAM &g JE i+ 3 K2 S ) 3 Iy B
0 008 &

s Aiintegraion Grade) | DRAM| 256K | 1M | 4M | 16M | 64M | 256M | 1G(Est)| Analytical Method
S £ DesionRuieParareterg) | UM 1520{10+2|  03~05 013~025 sawmen [ A EREHK 18.24Mem at25C
PR 2K LR L A # oK KK KB ULSI %8 LCD &2
APfResstivly 225°C)  |Mchmam >18 | >18 |>181| >181| >182| >182 | >182 | Resistvty Veter __ l'_“h 4rI6MD 116-64Mp G456 25("\”T|(ih ,

_ B (MQom) [175510] 2180 | 2181 | >182 | >182 | >180
Bk FAuEPartide size um 01 | 01 | 008 | 05| Q05| 005 | 005 | PaticeCounterar T TR 3

e st = | VLM ~a N = o -
26878 APatide Na) el | <%0 | <10 | <10 | <10 | <10 | <1 | <1 | FitationsEM ikl n U:um s |2l | @ (l - -
i Live Bacteria) | <@ | o | s ||l | | nteon fll|EM ('J‘U’Slum - - - pn & -
i Mo | <D | <D | <O 5| S| <A | <05 | TChaewr B IEREH ()| 10450 | <10 | < | @5 | @l | <10
4% %(Totd Slica » SO2) b | <10 | <10 | <5 | <3| <1 | <05 | <01 |lonCrrometcyrty S | TOC (ygll) | 3030 | <0 | <5 4 T Q)
254#{Dissolved Oxygen > 02) pb | <10 | <@ | < | <0 | <5 | <2 | <1 DO Meter B (ugll) | 30850 | <50 | «I0 ) < <50
S9EF(Sodumion * Na¥ bt | <1000 | <50 [ <100 | <30 | <10 | <5 | <3 | IC/HRICAMS B gl) | 3 <d | <] <) <0.] <l
$785F(Potassiumion * K#) Mt | <1000 | <500 | <100 | <50 | <10 | <5 | <3 | IC/HRICAWS 'f‘”é (nglL) | 100~300 [ <100 | <10~50 | <S5 <l <100
BT (ng) {100,500 <100 | <0 | & | a2 | <00

RBEFChlorice * C1-) pt | <1000 | <500 | <100 | <30 | <10 <5 <3 IC/HRICPMS




3.3. -k i BB & b

(1). e 45 (Salts)

(2). keik4h (Particles)

(3). B% (Colloids)

(4). #4 4 4 (Micro-Organisms)
(5). .72 (Gases)

(6). & # 4% (Organic Materials)

HLAR )

A

UPW(ultra pure water): A2 3%-k
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Al (SO Cationic . , -
P oo U s '__E’_"Zf‘__’:i*t T LA
<
SO, NI s :
l l ] ' [ l
\Feed watar Sand !—‘—‘brﬂuni media)
: |
Raw water Clrarifier Filtration o Filtration
Scale
inhibitor]
r— RO RO RO e ] “l
storage ‘_| — I<_/ s =Su |- Heat |-
Storage Reverse Reverse Filtration Heat
osmosis osmosis exchanger
-—Degas - e uv M8 -l UV ] =1
Vacuum TOC reduction Primary Bacterial Filtration
degasification UV irradiation on excha inactivation
mixed UV irradiation
N2
l ~—
uv . = T3 -.—{Ll-.— DIl storage |-
Bacterial Filtration Polishing TOC reduction
inactivation ion excha UV irradiation
UV irradiatson mixed =3
Loop
a1 < 00211
Final l
fltration Ozone

UPW

Manufacturing

LU

UPW water system process flow abstracted from Sematech guidelines
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1). uuF%ﬁiesi % (Sedimentation & Flocculation) : SF ~ MMF....etc. % &
B8 2% (Depth Filter) -

25 —i—%ﬁ%ﬂ:(De -ionization > DI) : /& - &k X s 2
3). B & (De-gasification) : De-carbonator - N.DG - VDG - Catalysis
De-Oxygen -
4). &g #% #ir(Filtration Technology) : 4 =i&/g(Dead End Filtration) --
- &F g Filter & 3% &% (Cross-Flow Filtration) --- MF ~ UF ~
NF ~ RO -

5). # i (Sterilization) : AughA i ~ KB4 - UF ~ AL R IZ R Fhw
RE - HAK - BRATILONME
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RANGES OF ION PR S

Ag,
Ni, H

~ \ G l A
[ MICROFILTRATION ] CLOTH & DEPTH FILTERS
MEMBRANE RO/NF | | \Qummou | ME/UE [ sanElns&smmNms
ke REVERSE FUTRATION } \'_/ Wf\_y
OSMOSIS
\‘ P
— [ ,ﬂmutsmus |
| sﬂll EMULSIONS l I REgEngLgOD
| viRus |
/'\ PAINT PIGMENT |
ROEFL%T(;\I(«EMSO%E Q‘;‘;{?;’s) =] | | —— |
MATERIALS < P [ coiomaL sitica |
RADII MW
[ PYROGEN |
Iy YEAST CELLS
L, Co, Cr, Cs, Fe, Min, Na, Co-$8 ~ Cr-51) Mn-54 » [Co-bor—T— [
u, Rb’ Sb’ Sr’ U E@ Fe-59 -~ Ag-110 ~ SiO2 l HUMAN HAIR |
P

PARTICLE SIZE

, 1.0 10 102 103
(Microns)

PARTICLE SIZE 6 ;
| 1 10 100 1,000 10,000 100,000 10 10
APPROXIMATE 100 200 20,000 100,000 500,000

MOLECULAR WEIGHT

20N

ELECTRON MICROSCOPY

2N,

OPTICAL MICROSCOPY

¢ VISIBLE TO NAKED EVE

PR P B~ S S P e 2 e T (A

i={{1’g

)
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O LUSERIALIE 748 -

> £ ; Nanofiltration -
y Microfiltration Ultrafiltration Reverse Osmosis
Membrane Technology: 05 0.1- 0,01 mm &2‘! 0,001 < 0,001 mm

zooplankton O
} ! Organic
P aigae macromolekules compounds
Retained Water * . [ | o
ingredents: . turbidity | * s
5 bacteria % Monovalent ions
Suspended o colloids Multi valent ions
particles
Needed pressure - ~ -
Aiffarance: 0,2 - 3 bar 0,5 - 5 bar 5 - 10 bar 10 - 150

Molecular weight cur-off, MWCO

Source: Chriwa Wasseraufbereitungstechnik GmbH



& N5 70 B T 1

O LUsENEAR R (geometry) 248 . O EREAVMEREL A (morphology)

710N

permeate

spacer Outer Surface Skin

Macroporous
retentate Support Layers

: Inner Surface Skin
\ (a) Plate-and-frame
permeate Dense
Support Layer
central membrane ;
permeate Symmetric structures

module
housing

permeate Cylindrical pores+ Porous-

membrane (b) Sp al‘WOUﬂd

Asymmetnc structures
Feed solution Capillary membrane Shell tube

il

Ogncentrate

I Finger-like: Sponge-likes Composites
{ Firtrate (c) Capillary
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A. COD = 8 ppm (£ 15 ppm, 30 ? 50 ? 100 ?)
B. BOD = 5 ppm
C. TOC = 3 ppm
O %% 2, Conductivity
1. -k Fr3g ¥
2. ke FLHI(BPREABRPHEFTHNRE
3. 25C &% KEER=10.055 ©S/cmn = 18.2 MQ - cm
O {3 faFRy, TDS
1 *?WW
2. 7k /gﬁii‘} B b Ay B fRp F il
3. «R'Ji His@&féul% ~ 105°C$€t§3"’z7}£'5:i‘_ (BEIFL 7 BFLFE
2HC03 CO03—— 2 — H20 + C02(g))
4, K2, » - HUO0CHENRETFBF T2 LR 7R E(TrB32LEBRAR)
5. TDS, ppm / Cond., «S/cm = 0.5 ~ 0.
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T: ®:§ T, 5/10/15 mins
tif A48 000 ml-R € 978 2 PF R
tf : FFWRTFFE(Ztl) £473 82 f500 ml-k 57 2 F R
® uSDI155 &) » HE&+A&E5100/ 15 = 6.7 %15 minsfea = 2Fe k& >
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O #3255
1. FEd kingpmp T4 PR (KBRS > B inid)
2. ek @ - 7 MNEREX].2RE 2F E
3. JI*BA - 2R Jbar i TRNEARFTAR  2HREA
FeitR4 < 4 bar
Size ROR flow per vessel, CMH Max ROR flow per vessel, CMH

8040 =172 - 12 = 17
4040 = 1.8 - 2.5 = 3.6
1B P « fz%
influent ROR
membrane
o i ?ﬁ‘—;x

R 2 BN BR/kR
AP R R /2% ~ BEL/0. b%
EHF L F/EF P &%k /2% ~ Bpk/0. 5% ~ SBS/1%
TR & § 1v4/0.1% ~ STPP/2%tNa-EDTA/0. 8%
2HE % & F 144/0.1% + SDS/0. 03%
Silica i § iv4/0.1%

1. SBS : i &#

2. SIPP: &4 & 4|
3. EDTA : 3 #55 & &l
4. SDS: IS8T B & & A
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< UF (hollow fiber — mside-out)
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A2E )/ (Ultrafiltration) & * 45 -MBR (F7& Bedk ® )
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& (Hollow fiber)
GE/Zenon
Mitsubishi
Memcor, ...

OE :

i » # .
d

Flat plate:

Kubota
Toray

Influent s

Bioreactor = |

Arr

Hollow fiber:

X-flow

EREIAERER

_6—0 Effluent

~~Membrane
module

| ORI

Bioreactor

O IR

¥EHE

® 3 A+ ARI
ik

e 55X IV

- BRA

- RRRT

. '“ffiﬁﬁiﬂ'

@ FLFHFEA

- polyvinylidene

diflouride (PVDF) -

polysulphone (PSf) ~

polyethersul fone(PES

) ~ polyethylene (PE)

&2polypropylene (PP)

r TREAMHS
’ Industrial Technology
Research hstitute
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Hbraktss BEF) | (@) On-Line Sample
FilgER 3 % P.F. T.0..SD.
iy & i P. SD.
RO j& & & & 4 & % PF.C. TD.PAS.0.
iR ? ? 4 & |P. OX.
BT (- (- & (- (-) PFR 0.S.PA
1~5 um #EEes & 4 P. PA
254 nm UV.£5 1B R B.
185 nm U.V.4& & & R 0.
BRI & & () OXB.O.
0.1 ~0.3 um #)Ees & & % P. PA.
UF & & & & & PFRT.  |OXO.PAS.

?  fRAVE(E Decarbonator IR HIZ Air Blower &5 VOC K7 fiifil T~ 5858

* () R3S Negative effect) - f4114f#be Decomposed)
* P :Pressure, F:Flow, T : Temperature, R : Resistivity , C : Conductivity, O : TOC, S : Silica, B : Bacteria, SD : Silt Density Index
TD : Total Disslove Solid , OX : Oxygen , PA : Particle Count
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FRER® 0 RIR A BE B EH 4
kk FR g (SRT) #40% % >
FERFER I FEUNFTEH
WA 5 N PFARSEL T ASF
3 x/$ o
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¥k Biomass ¥ 2 287 0 X7 B
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% G B AT B2 P BT A 25 )-

Kbl EBRRT AR T, BETRBARAEAE -
RTHESZATORSRLS Rit - AT EWFTR %
BAKH R B RREKER AR ERBAFIA -
ARETRITE ERANBKEL (ex. BK CaCl2)

- K
o 4
o 2
*
=

Water . » (o] Lf7«
|

1. Backwash (fz /i )-
2. Aspiration HCI / NaOH (3 %2).

3. Displacement (j5 2/ [ulff{ B2 i)
4. Rinse (&%)

5. Regeneration Control
(= B )

'J ; 1. AL B ‘
Cationi® DGH& <1 AnioniE B

ROHER R RS MR ﬂ‘.
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3.5. UPW 3 it ed® i 343K 3-8 s B %
UPW 3 i B m e it 3 58 o B % 2454

HBAL 2 T EH AR R AR Y - &

UPW Z 48K fAfz Bt & TH 22

AB
= Membrane Application Trend & 2 # &,

= [ROro-pilldkon WYF —VNDBGas#i€EDQContinue Electro-De=lonization)

Fine Filter & UF




ARt B 2 12 2

* £ % 5t (Unit) £ 4241t (Modulization) » H 48 % :

1) Bt BELERENS RABZHIRELE  REBEHEEH  BEEH
Z AR KA RAEEA T A BBERFN -

2) Baft HEZRERL FEIHER (Redundancy) WiE-%—F
# (One by one Replace) # (%55 - #—EaPxir—4 (Set) B4 8
BB 4% BN B2 ETHERZIEAR | HNRH S gE |

3) it ZRIZRIEHA: THMARRRI > TREHBHEEH  LH
ESEF G EHRFBORA A EZHIRHABAZE RiEFHY
WX R B 5 BE -

4) Bt BRNFAENBEZFILRIE | B AN KL EZEHREE
(Polishing Loop) » 4# % # % z XM e & 1 4 (Leaching) &2V - &b
B4 %y (Start up) 2% %850 (Rinsing time) » xR K EZ &K o

5) £ A LdN Azt L LSRR ERENERX » HTHE

a) BILLLZ R H b ERERIMUARERZEHA
b) ‘e L IEBEREE A KT RA -
C) 'fta-%nmﬁk(.i—z}&ﬁ"%*




AT AR S - LAt
1). SF & MMF vs. MF & UF
2). N,DG & VDG VS. MDG

3). DI vs. CEDI

Mechanisms of Filtration

N{ SN ~)

DIRECT INERTIAL DIFFUSIONAL
INTERCEPTION IMPACTION INTERCEPTION

iy BEC
= ?;%?

N S ANS SIS =,




1). SF & MMF vs. MF & UF :

20270—73 3 Cross-flow fitration system 2B 585X Dead end fitration system

MF & UF SF & MMF
S JeE
373.17@/@{27}(5\ Fouling Index (F1) Stable at < 3 FI Not stable, Al or Fe increase
(Quality of permeate)
¥5%8 RO FE T 2% ] ; : .
= Careful tion, Shorter lif
(Sucteedng RO.6tc ) Stable operation, Longer life areful operation, Shorter life
REG N d Indispensable
(Coagulant) i P
REPRFT S Te 2 B =
roduced
(Sludge caused by coagulant) Not produced
PRfEEdEE Euge Complicated
(Operal]'on and Maintenance) y (Control of coagulant according to the fluctuation of feed)
THLERR o——
(Space for installation) Small b



). N,DG & VDG vs. MDG :




3). DI vs. CEDI :
fotvonr ()

— ws
Eleckode Purifying {onceniratigg Purifying  Flectrode
Chonngl  Chonne! | Chonnel|  Chonnel  [Chonng!

= Anion Permeable © « Cation Permeable
Membrone Membrane




F 875 A3 B PR

LA kP RANE T BFAF T ERE Y {5%3 ot
AFFBERY > BRF LR fﬁ-klﬁ@ﬁoﬁﬂUPW"! ALEFI L o TP
BBy FUPWA A 1 R XX ERWFE Tk FEINE fé °
rriverey G ﬁwmlﬁ’ ¢ RS 2 (IX) =%
st & (GAC) =%t Fz‘»‘é (RO) Fo¥ (UV) peﬁs«r g.w;«l
kiR R-RREE > me R PV 2427 B L
F, PR RN EF CIE (AOP e g SR-AOPs, and
UV-AOPs ) &34 L H ~ g # > UPW4 & 7oz » @ UPWEF -

Sulfate Radical-Based AOPs

S20s8 2- itself is a strong oxidant with a standard oxidation potential (E o) of
2.01 V. Once activated by heat, ultraviolet (UV) irradiation, transitional metals, or
elevated pH, S208 2- can form more powerful sulfate radicals (SO4 -—, E0=2.6
V) to initiate sulfate radical-based advanced oxidation processes.

UV-Based AOPs

Hydroxyl radicals can be initiated by photons in the presence of catalysts or
oxidants. The most common catalyst is titanium dioxide (TiO2), a RO-type
semiconductor. TiO2 particles are excited to produce positive holes in the valence
band (hv + vb) with an oxidative capacity, and negative electrons at the
conduction band (e — cb) with a reductive capacity.
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4.2. 75 %
D). BRokim i Rikeri5 44

FIp L Ema $aflfen-kisdhass IC RRWAS2

HOREUZTE 252 F > P
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TEMERLFT R EE
o ICHRE HEUGTEL R RBFLARP

(1). IC & R B
RREARKSFEPARIVTRALSGEGERKE & Bk L3
(A)pe#k B k % 3 H2S04 ~ HAC ~ HNO3 ~ HF ~ H3PO4 ~ NaOH ~ NH4F -

H202 ~ NH4OH ~ HC1 -~ = ° ¥ 86> 5% ¥ 2pl~ COD~SS
3 g F-

(B)5 & Ak : & ®EAHF» 7% % % % pH ~ COD ~ F-

(2). IC (3 %Ak

BT AR Bk KRR A SRR B Rk~ R ARK ~ F ARk
EEBRLET R

(MDFEREK: §PRER - A5 SS
(B)mrgh-k : §4EwAREAZ D > § SS~ 7% ~COD 2 & &8
(Oftde -k R4 2R & 2 > 7H2S04 ~ HC1 ~ NaOH% > /5 % 7 % pH
~ COD ~ SS
M) F v -k 5% F 5CN-~pH
B)E & BAk: RERAAEDN > CREAHB N ~BRF D> a5 »kikk o
Feds pH-In~Pb € & 5
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IC A HmEALE RAEKKRZ -}1 h

(A) &6 % -k« H2504 ~ H202
HF ~ NH40H ~ HCI
(B)2 Bregk-k 1 -9 F -~z f~ fy
~9$ ~ ABS
(C)iBs 4% &-k : HF ~ NH4F ~ HNO3
~ H202 ~ HC1 ~ H2S04 ~
HAC ~ H3PO4 ~ HBr -~
Al ~ Si
(D) g Ak
(E)¥# k&g i 2 Fé‘ -k : NaOH ~ HC1
~ H2S04
(F)BN e Rk P iRiish g 7%
25%F

F 3 enit B F 4o T 0

BB IF]’F” =

__‘I' - & gk - sk - #RE Ak
L f *'Z ------- o AT g - k]
: 3

AP - SR E A - B Ak

- -
W ------- > L R R

;*r Fli ﬁ;}: Ay e ~ s
" [ ~ ik do] A

?o‘*

AP - SR E A - B Ak

: . -
e RAFE > A - B

il B
. —" A AR PR SR
BBBIF']:,\.F% ________ T R R
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cMp A [ .
Drain
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Chemical

— == |) Base
IPA:CH3CHOHCH3(SE46%)

UPW:#B&liK
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(1) pH #&EE (Hlan :
KOH. NH,OH. HNO, NEHER. . %)

(2)SLE (Blan : EFoK, HERE, BERH
LF)

(3 ) FAEEMHE




£ 2 & Rk 2 g A

e R

Sl DL

H2804/ H202 (piranha)

Organics & metals

UPW rinse (ultrapure water) Rinse

HF/H,0 (dilute HF) Native oxides
UPW rinse Rinse
NH,0H/H,0,/H,0 (SC-1) Particles
UPW rinse Rinse

HF/H,0 Native oxides
UPW rinse Rinse
HC1/H,0,/H,0 (SC-2) Metals

UPW rinse Rinse

HF/H,0 Native oxides
UPW rinse Rinse

Drying Dry
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AL WA M (micro- or Ulin- (LEHEEEE (chemical | FE{LBMBEER (clectrochemical |  BEF7ZHRE (1on exchange)
filtration) coagulation) coagulation)
M 18| LW LA A5 | LRI R S BE | LUEMEAE & 2 fUEE R | AT BT - R
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- 34 84 A= L 4

Characteristics Interlayer Dielectric (ILD) Metal layer

Abrasive Fumed Silica o, B, y-Alumina
Colloidal Silica

pH 9.5~ 10.5 292 ~ 3.95

Conductivity 104 ~ 138 66.2 ~115

Mean size (nm) 170 190

Z.eta potential (mV) -47.6 -1.7

Turbidity (NTU) 100 -~ 140 59 ~ 77

SS (mg/L) ND ND

External additive Surfactant, Dispersant Oxidizer
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H.O., . ACID({F, SO~ PO)
¥ FEOKRMEREBE STHERK
SS. BASE . Organics
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SS. BASE . Organics

e Wet scrubber( EREE BESR ) BEoK

SS. NH,. F . SO,




IC HO)EUS TERUAREL WA KIRE L8 el FH FooT®P ¢

(A7 2k f i %Jp@%t -k
(B)R4EARk : mgiFfl 7 8
2 7 4ERE GCu2t ~ N12+ >

Zn2+ ~ Pb2+ ~ Ag2+~ § it $=
NI SRL
(C)izsF Ax-k + B4 % R
(D) #e A& -k * H2S04 ~ HNO3
H202 ~ HAC ~ H3P04
(E)# k& &£ 2 A&-k : NaOH ~
HCI
(F)iRst 27y 34 /’Wﬁ%‘»‘? o7
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2 @ w s> waiax
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&Rk

® TAm & ALEK

F-, NH4OH , SO4
o B iFEAK

SS, F-
® PRk

Slury, H202, Organics, NH3
© Local Scruber (HF& # )R-k

7 #rIE H = E S E SEFEH{E
pH 1.0 =30 2.5
F-(mg/L) 500 — 3000 1750
SS (mg/L) 50 — 300 175
SO,% (mg/L) 1000 — 2200 1600
PO, 3 (mg/L) <5 3
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¥ B 7E BE K P Y 2 RE S A A A e N [ i e
oCVD REFBFARZERE B RE AsH, , %K

BKPEESRERRK
AsH, + NaOCl — H,AsO, + NaCl
T AL 85 & B i BB A2 2 AR 2 TR L SR BN

+ EETKEMRF

HERARER 0.5 mg/L
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C[‘3+
Mn2+
Fe’'
Ni2+
Cu2+
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Sn2+

Pb2+

424K a2 hBE A% pH &
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5.0~8.0
7~9
10~14
5~12
9Lt
T~14

9~10.5

9~9.35

7% IR B (mg/L)
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CaCl, + PACI + Polymer 14 ( 51.9 % )

Ca(OH). + PACI + Polymer 1 (3.7 %)

B Ca(OH),/CaCl +PACI+ 1 ( 3.7 %)
ST Polymer

= CaCl, + FeSO, + Polymer 1 ( 3.7 %)

pi:] CaCl, + FeCl, + Polymer 1 ( 3.7 % )

% CaCl, + Na,Al O, + Polymer 1 (3.7 %)

| CaCl_+ Polymer 6 (222 %)
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Propeller stirrer Turbine stirrer

the material to be
mixed from the top and
the bottom. Minimum

the material to be
mixed from above.

shearing forces. Used Generates axial flow
at medium to high in the vessel.
speeds.

Dissolver stirrer Paddle stirrer

the material to be mixed from
the top and the bottom. High ,
turbulence, high shearing forces. |,
Particle reduction.

shearing forces. Particle reduction.

Effect is similar to that of a
propeller stirrer. Medium to
high speeds required.
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BB & ROE B Hsir-MBR

MBR, Membrane Bio-Reactor Technology
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TSMC

Leads the Industry to Apply EU Exhaust Hood Testing Standard
(introduce EN 14175-3 (Requirements for Fume Cupboards) to
Build a Safe and Healthy Working Environment
--wildly used in blending, mixing, analyzing, testing process in
the semiconductor industry—

All TSMC Taiwan Facilities Complete Certification, Sharing with Tier 1
Suppliers 2020/08/14

As a responsible purchaser, TSMC leads the industry to introduce the EN 141753 testing standard, and put it into the
supplier improvement subjects.
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