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CMP Properties with a Control of Temperature

in Pad Conditioning Process
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ABSTRACT

CMP Properties with a Control of Temperature

1n Pad Conditioning Process

Baek, Min-Oh
Advisor : Prof. Lee, Woo-Sun, Ph. D.
Department of Electrical Engineering,

Graduate School of Industry, Chosun University

Recently as speed of semiconductor gets higher and integration
capacity gets bigger, multi-layer interconnection technique becomes
important problem in sub micron process. Especially, decrease of
wavelength related to the source of light is necessary to perform
minute pattern in the process technique under 0.35um. As the
wavelength decreases, resolution is improved but depth of focus
decreases, which brings unflatize in multi layer process. There are two
methods in the conventional process. CMP process is effectively used
to flat dielectric layer such as IMD, ILD, PMD and metal layer such
as W, Al, Cu in order to perform multi layer structure of deep sub
micron integrated circuit. It is also done to make various devices and
new materials. As the aluminum wiring materials has been replaced by

copper and wiring materials with low—K have been developed, the new



process — CMP can flat globally. Since 1980 the method has been used
by IBM. Chemical and mechanical process is introduced to get over
these technical problems. CMP provides slurry particles whose size is
hundreds of A on the pad of macromolecule material attached to
platen. It presses wafer carrier and polish the surface of wafer.
Processed material presses elastic pad. Good corroded liquid and micro
particle eliminates chemically. In the surface of pad, pressure and
temperature gets higher. So chemical and mechanical processing makes
flatization processing.

ITO-CMP was performed by change of de-ionized water (DIW)
temperature in pad conditioning process. DIW with high temperature
was employed in pad conditioning immediately before indium tin oxide
(ITO) CMP. Removal rate, within-wafer non-uniformity (WIWNU%),

and surface morphology of ITO thin film were investigated.



I. A &

CMP ¥4 A Hulo]a g Az dFAF=E A3} A3
oy IMD (inter-metal dielectric), ILD (inter-layer dielectric), PMD
(pre-metal dielectric)a3 Z& A4d9 g W, AL, Cus} 22 &
E£5< 2Wessied adH s AEHL doy, ot 22 Az
Mz 22 FAE FEA 845 doh. CMP 7l I oL
AE & F %o JAse ZdolE(platen)d 23 1A &3 A
g9 AHE=(pad)el 9 A 32719 €Y (slurry) §AS Tw3HL, o)
¥ Aol 3}F& 7hetw ol THS dulsles PR JtFES
BANE F2dA Al FFAA 7tEE} H5He] &
2 33 AAE 333 FA vgAe] dutAl® J)AH AAE e F
Aolch., 2 BEA 229 2&Es B A E=Fo] A AR weEhA
9 V= HA FHAAA HIL, FAS S5} A5t WA A F9
vl A stet WA 5o Frhel W 8TV 24 F EolAFl v o F )
A (multi-layer interconnection) 7]&°] A Hu}lo] 3 & (sub-micron) ¥
AAA F23F FAZ AFHAL Yok 53], 0.18 umeol3te] FA 7zl
A uAE S A5 A e =AY FL} FAFY A FL
7} B85y, o] A2 wEt A E(resolution)= FAEY, =HA
E (depth of focus)®] #&=E dFuAd FAY FAHHE= I T
£ 7HA g ol & HE38Ey] A8 ASHAD VEFAANAE FEA O

L2 A3 FHA3 T YZZ 9 (BPSG reflow), PR(photo resist) %
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2z & dx]-W(etch-back)s F3= WY, A &2 EFAE 29
(spin coating)% 2 ¥ dx2 & W3 += SOG(spin on glass), FZ=E
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L7 2L WFA7NA X =23, EFF N ARV FEHER 2
A, AFAEe] AAdEdo] s 59 A=2E AR 7e0] T2

ol we, o H3{F F9HE3 Jlse] LFHA. ol T I EH
TASE H5A717] & 198089 FukREH IBMe] A& FHE of
Yz 3939es7} 71538 CMP(chemical mechanical polishing)@t+ 33 7)
AX dut 7leE& AN ZQ5HA =k 19808 2 v 5 IBM2 7]
AF AAER #HgHA AANTS 3 JtF WEer EFT
CMP2te AMEF dvbeA< MEstslc. 199535 2= CMPel o
3 A7t Hd3, 199795 CMP AR~ &e d&] A7
2001 == STI CMPel dslA A7t zAF=Hg e, PE
CVD(Plasma-Enhanced CVD)$% RIE(Reactice Ion Etcher) ¥4 ¢
Eo] dF Holgh. CMP A2 4ol ZHe FE3st= Mol A=
9] ¢¥(down force), ZH ol & HelEH d=9 A £ T CMP #
vl o] FA Wge dFS e =3 do)H d=9g9 HEHANA &
gl o3 3ehH 2§ 2 =9 dutA] Fol o7 VA AA vt
FE CMP A% 4% F= T4 Fetveeld. =8 CMP 343+
A Zst7] Ae =5 27|31 AAF= HE=EAYAYE il F2F A

Mot deha B eRAAE JEATYAY

stel st S4S AdsEd Yok oHT AFFAL THAI 9



m. #els
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A. CMP9 9% 343

1. CMP 339 99
29 194 R FEo], CMP FAANA Aol st Heel o
AutslolAm, Sh =7} FAeld drt Hlol B &P FALFE sk 9
ERE AAEER 25 TS SN0 Fn LAY FYL AR Aol
L EW Ad =k AT JAA A=Rel R oA =R AA 3
% AtEE stEel oal oy TdH = HEZSA Ha o) JAF
W oapele] mAR FGIE AFRR)AeZ AT ATt FE5tel
see WRel e vk =e) EW B/ o8 AL AAZ
Fol o) FolA T, Y el AR dAAE s} AAFE] of

FoAth, CMP F4NA A=sh el 7o) st os) dutelx =

Bo FRANREY HFo] o] FolA L, of REo| o] FF o] Auhyo
2 Fe 9 AA S22 A Hn, AAFe) AWl 25F ol ¥¥
dde ZA FLIA AALDL. CMP TAH7| =L Ay
B 2LA] (consumable), metrology tool 52 7]&e¢] ZA3E o] o] Fo]xn,
2 ad® 3eHA w3 J)AA dbgeo] ZAFs o] dojdr. 3EH wkg
<88 Yol 5ol 9= chemicalEd Aulstza st do)s T e
W3E oulsin, Z|AA w52 dAut AuleA stsjR o] & U ¢
A} (abrasives)ol A D=L, o|n] 3}8A wkgS w2 o]y FTHol YA

s NARez AARDLH
CMPE =2 AASEES 7HAHEA dAES} d4EE 27 3o A=
2 o] AYea ol Aol ¢} AnpPe £E, Anige] &5, o
49 48, 293 A= AYgAY = B3y T 2L A 24

)
<
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CMP 339 7}¢ F83 AL odF 729 T 92 4 (multi-level
interconnection)s =4 532 FodHPw

AP 5 = A .

WEA 22 Ax FAANA D2 FAF FHH =2 A HJds 7=
£ 27 HlAe AET TAS S} s, A= FY FD3 FAHL
CMP +A4°] 4% digtes H7} g3 glck. CMP ¥4 L2 w2y Fof
Bl ol HlwRe HopolA ©lL Buts] AL 9 FTAHSI F7+s
cherd 2E Hgst sted AHEEd. A4 BHEA AZ HY

3
Al @ 93 F= Y 92 BAY 35 =¥ 24% FT o

lf_‘,
”Q
B,
=)
lon
)
=
k=l
=5
)
=
)
=
N
N
=
=}
3
i

bu

R

FAlel ek &, HEA 2A7h 2AASG g3 25358 2
et sde] W& wAs} I3 W 92 e F% 5= AL FY

Avtelct. Iy, 532 A3 HAFAARE 2LFo= T 255 o
27 AR ARA Heol wAl sy FAo] oY FHI=2 Azt 48HY
Ae AF}E Zted. 493 Hz2 42 A5 HER A Zr(etching)dl 9
l FAR AL o, 8D 5SS FAT 245 A=A, o) T EAA
= ;A5 Hal SAE Pl THS FE3 AJ= FAHC BLFA H
gt} CMPE ©3l7t 2 Zd S 29 Fetsted @

198039 2 w5 IBMZ 71AI4 AA7tE3 84 AANGTE e
7} Wy e® £33 CMP(chemical mechanical polishing)#ts N =Z$

AdulFAL AEsFdd. CMPE PECVDY RIE FAF 34  deep

of
O

submicron scale®] 3 #|Ze] 9lojx wHt=xA] HQ 3 FAolc}t. ILD(inter
layet dielectric ; =7 24d9) CMP8 metal CMP= tlulo]l X F9¢ RE
EHANA ASHLR A Eo] HojAof 3w 32U FAE A7) ANA 7
5 F9AQ FLE3E A} o] CMPY Fd AAHo|d. )8 ¢ CMP
= 7IAAA A&} dAA Fgo] FA FE3d A= FEFALEE o
7= dutFAeltt. CMPE & 293t FA #ls 100~10009¢] 3 &3}
HAE Ze A2z RysHY 9o, A &£A9 1&53E ALy Hs o
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AoA wol A4 ek AAY 2AA

FEA AR 977 A FA Cud) A4l Yot Aol AT F
& A A A% A WA FEHA Aol 7

Bxs o] 27 m&37} 75

ﬂ—l
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X
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>
e
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l U «+«—— Slumy Supply Nozzle
Head
.4_ Slurry Pad
BackingM . — ——— | . Conditioner
wafer

Fig. 1. Schematic diagram CMP polisher.



270 AAAute] Heste] ol 27 FAHEL plasma CVDE 9o
BPSGHE, @ A3tet So] 93 CMPS 7HEZA(S3 49, 742 ¢4, 7}
2 AL )0 g2y WEd Fo 23, dukstd, 4T SAe] dhe A
dute sFaE £F(&249 T2l IS w)el CMPE FEaoF 2
2 %4 F24(end point)?) BIAE PV T Aes}t Y7 WEol. 4
g ARl SAA AT A T SE0) BAS % Bl ojm AR
AE A E2sW CMPE FRiE $He 2. 194, CMPE A%
ol QoA = b SHF FAs ook TAL ol WA FS vEe
tuko) 29 %, TA webd d¥ i)
ES go o)aA AR 2

, ZEE(EAE), ¥o] Tl 27 Qe d&F CMP 2322

rl

a:)
flo
o
.
S}
=
lo
\

_)i:
e He93s 4528 5 9o
7hst Sl 9% 3ol ag.
SiO: ge] CMPE Wdste] 70 Adate] Fwst FAFG & 7 £ 9
&3l FA 2 EHA. AR A £ o9 s 24 $9 Adge=
A9 Si0: #& HE3 3o o5 A2%F, A3F, A4F o AR
du sty A Hest FAC. o] FAL WA TdF3E A LSI
tuto] 2249 714 o] HE F& TR ¥, FAE o xT 2L
FHe dutelx &z AolE  SiO: Te] 9 A £
1:]—,[7]
WMA-ge] F&5HezHn AL W o]l Cut et I FelA Cuxe ©8 F
Sol Hls) A 3e] wj§ 23 electro-migration WA ol = T2 °lFHo] 3l
I A A Ag=A ZIHEZ Yk o] WA FEd st CMP7 A
457 AR AL wF IBMA] 93 logic ©lule]2oltt. 1 FU =
etching®l ¢J¥ 7}F RS CMPE & Fo] wAe] 7139 A$7t o £2

E'-/‘% 5‘_°]1:]-[8]



Addgtd 459 WA 59 wAS d2357] T 77 (contact hole)&
FAste] 2 AR MA A7 He 5% FFT Fo F o9 RE
9 F5& CMPel gsiA A AT, o] IBMAA Agkd H3g
damascene ®Weoltt. FFIF FEe] CMP AAd we ZHAAHos
contact holez} WA Feoll FHo] Z3]7] WE W wjAde]drE &I}
Al contact holed A= ASE d= AT A 2 AAE
CMPAA A= AF+E F2L3e o B (damascene)dl ¥ A $+
Si029] CMP¢ tt=23 H A9 (SiO.%)e] stopperZt . 28y H =3}
dul HEZHEHY FFF(¢4H)e] el AFA EAH7] wEo WA s
ge] 25y 3vjd g 713 AW FeErt 2. & ol A5 AHA
alo] 7139 stopper®=4 FEIGE HE ZXLES wA Sy REANE
7tEe AP ARA=HA e, T ZAZA A Y 2EY X5 9
A AR AEF shFe] A= FEe] LA, o] Fo] A<l
Hol B7l= A F59 FA9 L E thinningelch. WA RS A5 7}
TolgtE FE vt =9 B &Y 513 F o] o] wjAd T
FFRI} w2 7hgo] A= FEol A1



B. CMP9 8 &

1. 714" 84

CMPY 71AHQ 84224 vt 4 A Ao} =g Al +F
F AHEAE SAE  F 929 od ARE AATGL = AL AXNA
o2 2 9ol AAL £ vx 949 B33 FEo] 9Jrt. Prestond] BA
AL <8 4A HAA #E AA SEE U= G A7 95
Hoolw QA o3 S8 dA AL A SEe A9 dFo] g2
v, duk gl LT AR Fos. Aol W AA SE= A9

TRAQ ¢4Ho ugl }Ed Preston WHAA A & F gEeo] A=
9, H4E Wy 9 g9 FRole FE o Tz weA, F5F
= FEd g REET 22 ¢4¥8E ¥ FJE2=
WE Id AA SEE Zed. 23 2604 =9 JAHA EXNSE ¢ F
= webA FolA dA ¥ 23] EA

st €898 4, A=Y = AR, AR, AR wet ojd F9 e o)

pressure
1 interconnects

Wafer 'f

| Iy .

Oxide
o o e e
...... .'.. /..'\
Polishing pad Pressure /r T .

conceniration

Fig. 2. Mechanical characteristics of pad.
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2. 31830 2 &

CMPe] 7|29 & ojQel ¢ & glxo] shatdel 249 7AH 82
7t A 2224 HAsE SAA Ao e s HolH
Ede) BAo] HWAA UsA D dolHrt A= FdelH FE LEF
wet o4& &l PASe] el Hust HEF REA o E
Ho s ¢PE spge 2y dnist "ot o)k Fo] CMPE F2 £
Ao 23 3eHel 949 Hre AR I Z|AFHA 236 9
o m}ghep, M

off
bt
oI R - W

(R Lo

wel Sulsh dols e F24%, £dY YA
2 a4 A Aol
e HEEES AREE Bof wE @ o] Fox
V2] 4Aksk Alols I Aole] A
& Aech WA &9 e

CRA AR e AASE

re
oX,
)
o
N
>
frt
i
.3
o
FIF
ol
ko
ol
ko
P
©

g 7HAE €88 ARE CeO: o)t 2 FasolA AAEE 7125
E £ Ag®a ohz &) g FRel= EIE F8dt. EL

Astete] o] Ao JF& wAA Aok AspEueA S dao] 27
A9 ol o= Age) A T Fol AFA LT AAFE 9A
2% 4FE FA Aok & AT Ee] Aol FHo 2R
Er EUoR dupdAe fFEAE Adse Al A=) AL
@ geele Ade dutsHz S el FRe @ g2 d9d
o &dee pH AEo) et 2o sabs AEs} G2E R pH

o &dE AYAE Ao Badd. =¥ 2HA% ¥ Z(particle)®]

lo
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Q=27 wetA duiEle ARV 29, F, odZ2A AYIZE EYYe
QA7 232 of @ZAYA e, AstHE SelEs dAUE T2, oF 7Y
o wkdte F54 Y= AT Y €9 E ALY =23 2R A
24 €8s AP FRolE FHE EAcE B, A5 g &
g = F(fumed) JH &£ E 2§ dubgexw &g Wi
e dutgdAs 10~1000 A9 27 E 7AW AEE 9 7h3EY AES
H £33 AEE 7= Aoz 714189 AA FL£SE P33, Fumed silica
(SiO2)= CMP dwupA| o] 7}4 dubA el Aeoli, vlwd #7te] AEXo|d,
o2 dutAlel vlmste] AntgArt AAEHRA] g FY ol 9t A&
Be ILD CMPel A48x 9. F= 227} (Fumed silica):s 7] 44
At B ed AQ3tLEE B35 £90dA dEAA d=d AXRT
¥

rl

re

T
M
%

bt

>|

7heEa st EA AzFAC oAl CVD Asted F3= F9e =
IEE FEo|E A IHColloidal silica)7} fdojzlc}. oA A5 {74
&332l SRl AT Axvt sHesA s A7 Aol AxFALS L=
q T FEEHFEL Sl o] WHSFe EYEL st EE wkgo]l A

gubd el Alumina(AlO3) AwtAl& &+ &
dA Mests dutdA ¢Fvivds EFvY FARES 243 dolA=
Zeju], wlA} 12 YA7E EF 33Fste] 23 4AE FASHL Sl &4
I Aee ¢Fvve ¥ ZATEE VPANERE y - 5> o E HEE
o HFHLR A a¥ 9 LFVIYE Dot E, 2AXZE 939 12 9
Haheta, 2A2AE Aojsts A 3t dwtg Avtd A=A
ZzAse Aol 7bedtch. Al Cu 5 AAFSEY dvlde s
i B o @l EFuYUL o] &HoixX, AFEY = tx23e dntel
Aol EFurt AE= o)A ? ¢Fugs 24,

Hor ST HU/MAE st AFsLd.

—u
i)
°
i
Sh
L3
rok
PO
)
)
=9
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N
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X
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CMPA A &Fuvte] dAupgdAE Ag3te 2§ EAF22AE A7
AutA o] wldte] 23 ] (scratch)7t delvs A, Antdzzt A4
W&ol AZEA A A7 Desg

Cerium oxide(CeQ02)2 ¥ (glass)dl Wale =L 7lFFES Y
< o] &R AAo]x, CMPel oAM= 43S IFE
Eol 2 Hgo] FEHT Y} FHAupLY A3 AFL X
ZA = o AxHE Ao, CMP $E2AE o3& &

Al B A ZEH ] £EE 5N(99.999%)0] A2 =

o &8s @A dAAHH AxIHUE A& AYstE L gol AL
2 den FUAAE Ax shesc. AAd EHIHZE A=2IZY e}
(zirconia)gh A+37H(MnO)E ©] 43 &g o] FEE Aot
duk-g s o] 33 24 YelE dnt gAY FEE A A
DA 27), FLA R BN A A Ak 54 R E5gel 2 9P

AT o HE duk GAY) SHL s Az FRAN 22T 5 ook

)
=
e
S

49 FAlAe 94 27, FAY L B4 A AEE 2AdE o
el b4 FAF FAL WY F4 o T 4 Aok 2FL FojY A=
WA okl $AHe] it oA YRS ARk dALE AFH FA

2¥ bead ‘i'——;""o‘, z259 Ud, jet 2¥ To] 3}l bead ¥HL A&7
bead ¥

=
o ¥XE §F 2

A A el dojAe}, B=F 253 A AN =
o] At oY} F

AR 29 Aol A, AAHeE FAT F
AEE FU 4 gom, ARl Foh: Al Yo
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ANolHE F3 o] & 12 At F2eA Aol ¢ Aupd o] &}
U5, Ao ¢} Anpd el J|AH Aupr} o] FolA e}, 134 A

AL 23 dup AxolA] wA AuteA ST WA dnp @D Je)AE &S
Welx AA}A fe}k. CMPE =& AAESEES 7IAWEA A" FLES
d7] $lste] Sl= 2 &e] AW ohg} Ao 3} Anp B FE,
dAulge] £, dulste Fae g 1Y, H= AYAYsE o
e FA 5 €] Z(Particle) LA Fo] ULSI Aud 9FL vjxjnz
CMP FA ]t o8 ¥4 W55 45 FAE o)zt o] U3
zodd.” cMP 24 F TASRE A USSR Ang, ¥93E, A

| g &4, Bde ¥d, TW &4, 09 4% A4, 2 ol ¥E

A
ofd
i

(pH), 4314, 313 5=, AANE, &9
A =), YA Fo, £ EF AE, L5, ¢9, dHE=E $E J= 72,
e g2, e ¢S5, H=dYdA, =9 AE, =54, dus=E,
e AYAY, a2 &89, ol £E5, do3 3, dold wid,
ulale] AE go)y ZY], B o]y AMA 7)&o] g} 2420

kY
)
3

A
>
re
)
3
©
off
1
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A=t 423 Aol E FRY & dx TEEA, BF TAGE 5 ke/or o)
oz fAsd e, #0d FHAAE WA HTAE Agatgch
Ade AFRze odd FAE PYst IF AFE 1T Bl g

B AYo 283 AHL DC magnetron sputterings ©o]&3le] F3 5 o]
Z ITO/Si02/GlassTZ2] Sl°]# 39 4inch glassE A+&3 . ITOY F
7AlE 1800 Aol 2w Si0.9] F7E 200 Aeldth. oW SiO.= 4 W
ZAete] 9% st ITOR ] WAL 12 Q/00]sleh.

Fig. 3. CMP equipment.( POLI-380 )
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(b)

Fig. 4. Surface SEM photograph of IC 1400 pad.
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vlel =32 T gilica slurryS A23ted RODELAMY] IC-1400 ¢ wu}s) =
A CMP 34L& AP, CMP ¥4 &A= 19 59 o] v o

71 A Qe 292 AEAYHYE o439 < E A7 AxAF .

A71- . SAF dnye ZHE EM#Hsc. CMP F oo dnbgd
four-point probeb (Chang Min )& o] &3] WA F F7 e uiuld 3
Al s F3kglch. ITOY THEM L FESEM(S-4700, Hitachi)< °]-§3}
gk & 3.1& CMPel 4% IAxAE 24T Zeln CMP F9 AAF
AL SCl £9& o] &3t AA F, 4% T LA L & AA2E
2439l et

Aol & dutrldl AYste FA Av A=A &
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Pad & ITO Carrier & ITO Cleaning

ITO Contact

ITO Loading

RPM & Pressure & Time & Oscillation

Conditioning

Polishing

ITO Out

| Pad & ITO Carrier & ITO Cleaning

Fig. 5. Run sheet of polishing process.

Table 3.1 CMP process parameter

CMP Parameter

CMP process

Pad IC 1400

Slurry Flow Rate 80 ml/min
Table speed 60 rpm
Slurry Temperature RT

Conditioning Temperature

30, 45, 60, 75 C

Polishing Time 60 sec
Head speed 60 rpm
Polisher pressure 300 g/cnt
Pad width 16 inch

Post-CMP cleaning

SC1 — Ultrasonic

_17_




B. dvl&3} v FLEY 54

CMP F ITO #=te] FAl= el $e 49 A AN SH At Aol
9 FAZH W7ol @t 0.5cmH o] FIWA 7 wWAeA 90° FHE 47 9]
volel & 543l

dvbE( pp ) HEB-D3 o] el FUT A dvt A F
Ast dArt Fo FAL zolE AMAZHT)ILE i o] AFo= 733
o =3, 9ol drt ¥ F U E(non-uniformity)E 4 (3-2) Ze] Z+ F4

Ao 2ERAE AT post - CMPY FA=E yx Folck. 29+ [%]

2 Jegugd

- pre— CHP _ ,posi— CHP

AFANE( 2R )= 7 LA/ min] @y
.

Ny=-Standard —devialion ) 1o, 8-2)

CMUP  thiness .y
o3 7]
p7em M vk A Cusl FA
gt s ek F Cusl $A
7 dnk Az
Standard deviation + SN AvtF
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R=L/A (3-3)
o3 7] 4]

R: material’'s resistivity,

L: length,

A: cross-sectional area

R=L/A=(p/t)L/W)=Rs(L/W) (3-4)

Rs = (p/t) : sheetresistance (3-5)
T=1/Rs (3-6)
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Fig. 8. Non-uniformity and removal rate of ITO a conditioning

temperature.

_23_



2.40E+016

2.20E+016

2.00E+016

]

N/Cm

1.80E+016

1.60E+016

ty [

1.40E+016

1.20E+016 -

1.00E+016

Carrier densi

8.00E+015

1 1 )
before CMP 30T 45T 60T 75T

Conditioning temperature [TC]

Fig. 9. Carrier density of ITO as a conditioning temperature.

_24_



w

©

o
1

w

g

o
1

w

o

o
1

37.5

37.0

Hall mobility [Cm’/V-s]

36.5 -

36.0 T f T f T
before CMP 30T 45T 60T 75T

DIW temperature [TC]

Fig. 10. Hall mobility of ITO as a conditioning temperature.

_25_



=
)
£
Lo
Ex
d:)
Mo
i

2 AFZF F de AAeld. FAL AAFTAA AT AANE S F
1"3HAIZ W& 7&E3A A 2N AR ZE2BE do] o] ZZHE A8 X
el FAsle BT o]&3gen, F9L H2u dYgWER HEAF=
o 107" [AIR AT AHEALL 20 [kVIZE 319
I3 112 AYAY EEE Fo7bHaA CMP T4 < A
d24 gde FA %2d & ¢ 4 Yoo ok L5 3
g0l F7H9E A& AP LX) B Ao =uste WY g 54

3tz Ave ¥ 5 Jd

=
grooveZ} MEFE Kol g},

a9 129 (b= CMP A< AT F ALY S A g5 A9 A=
o ZH3} 2158 SEM EMZAFA=RA sj=e] xwWo] & s =i
A WRH FAC IFE =23 WA & o)F AR/ FA HFE
gd & & dddon o CMPFTAA AYMYY FoAS AA}FL 9ot
a3 129 (o) =Y ulr=2 A3 glazingd AL 24 J=9] 7]Fo] F
H3ls FAd 25738 =23 w2FHe AL & F ek o T dAe] 4
EdS A$E 2453 =9 w3o] o 2 of ghc}.
a3 139 (a)= 30 Co & H4s 39s A9 23=A 7
T €8 AREe] HoldES I F s ARE] FepdE
T ekt sj=ete] HE WAool HojHo wt AnpSAd T4 2 9

o

_26_



-
=

c}.

N

2 139 (b)= 60 T 252 AYAYE 319& A%
AR 30 T 7o vsjr ZAFEo] A3 A2 oAn 7]F9
o}

_27_

M
i

o
o



pad-307, 60rpa
BOsec, 30T
B0l /min

(a) 30 C

pad-60T, 60rpn
B0sec, 30T
A0ml/min

(b) 60 C

pad-75T, 60rpa
BOsec, 30T
B0l /min

(c) 75 C

Fig. 11. SEM image of ITO as a conditioning temperature.
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Fig. 12. Surface SEM image of new Pad.
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(c) DIW 757C.

Fig. 13. Pad surface as a conditioning temperature.
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