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Abstract - Pb(Zr, Ti)O; is one of the most attractive ferroelectric (PSIA, XE-100)2.8 &34t}
materials for realizing the FeERAM due to its higher remanant

polarization and the ability to withstand higher coercive fields. <E 1> CMP 33 =3 U s232| =4

Generally, the ferroelectric materials were patterned by a plasma s

etching process for high-density FeRAM. The applicable CMP Parameter CMP Conditions

possibility of CMP process to pattern Pb(Zr,Ti)O: instead of .W.afer. Blanket wafer

plasma etching process was investigated in our previous study Polishing time 30 sec

for improvement of an angled sidewall which prevents the Slurry flow rate 90 ml/min

densification of ferroelectric memory and is apt to receive the Head speed 50

plasma damage. Our previous study showed that good removal Tabl D 3 50 law

rate with the excellent surface roughness compared to plasma aple spee rpmﬂ

etching process were obtained by CMP process for the patterning Pad IC 1400

of Pb(Zr,Ti)Os;. The suitable selectivity to TEOS without any Slurry s

damage to the structural property of Pb(Zr,Ti)Os was also composition Silica Shurry pH(103, 113, 12.3)

guaranteed. In this study, the removal mechanism of

Pbr1(Zros2Tioas)Os coated by sol-gel method was investigated. 3. Z4n o D&

Surface analysis of polished specimens at the best and worst

conditions was carried out by XPS. 2% 12 ¥ 4¥ol AH4¥ G&P TechnologyAhs] POLI-450%u]
LM 2 & Ued Ao =2, 4 inch =] 700nmFA PZTHS Xata)
- A dvhe sre,

CMP(3}8t3 7| A 4 @v} : chemical mechanical polishing) &X&
NEA AzFAAAM &2 Fxe Huds 9N ZHUA &8
Hu AcH1-7]. ojeld CMP #7392 <dvl&(removal rate)d ¥l
Y = (WIWNU ; withinwafer non uniformity) 5l £83% g8 &
th. &g o SAHE F <@ FA, pHlpotential of
hydrogen), vtAl(abrasive)®] 27] 2 7 X(hardness), @rHAl2]
A AA, HE(viscosity) & A8 duld FFL UHE &
AEo)}HEl ZFAA(PZT, SBT, BLT) vj2ais AL 1%
5, TUTA, A4y AYE A8 £ JdE Rl o8 7}
| wtute] Az wb¥ Sputtering, CVD, Evaporation ¥ 50] 9lo
v, 2 dFeAE 1t AFZAXNE g8z X @z FAEszA
A E-AYPS o] 83l9 g Azsa das £ 4
o] 2FE(pH) W3 el wE PZT utete] dAnlEAMT PZT 9 EW9
A 2AAG @t AT s cH9-10].

2.4 ¥

2 AYoME 4-inch PUTI/Si o5 9ol & PZTE 3 qy Ale -450 = x|
A% 71We HSO:H0:1:4), DOHF (DHF;104), de-ionized (28 1> G&P Technology AlS| POLI-450 ZH] AR
water (DIW), A& 3slch. PZT £-2-L Pbii(ZrosTicw)0sl Z=A
€ 71X 2 ok PZT &-A& spin-coatoll A 3000rpmel A 30% & 0% 537 g0av = . 532.6V
¢ =¥3igc 3" PZTHES 20000 1A% §¢ A=x3dn PbO, A\ PO,
A71Ze A 1100t 1A B EAzE dgich drn dE=EE -532.65eV
Rodel Al9] IC-1400€ Al&3th FAZAL E 1944 A3 Ho) PbO,
B £%E 50mpm, 3= $EE S0rpm, 3= 482 300gf/d, S
9 §4& PmV/mine2 AA3 30x F¢ AvE AYst
3 = AdMd(pad conditioning) ¢HL 2kgf/@e 2 TABA
3, gt d=t 234 glol AHgEth &2d 9 ol o)A (aging)
A& W7 sl dvl A Sonic TechAte] &3 mykr|2
ZE3 IWAA FU CMP 33 3 dold AR 38 F9b
NHOH H.0:H0E 1:2:7¢] v]€2 Ax® SC-1 £YaA 3237} wyvy
1:109] DHF $9o|A 2%, vlAte g 233 AH7E o|&3ldq 5 _— P
B 5 AFsc 2a AL silica pH (103, 123)2 A8 i
Ak, 2E dol F4HE G&P TechnologyAte] POLI-450 #u|g A T T ——t L T T T —
3gg}ﬁq C&u}%—% 71]’}}&,_} u}] %_;goﬂ E}E— _9_;-(}% uc}.;qs-}ﬂ -?']sﬂ 540 538 536 534 .532. 530 528 526 524 522 520
JA. WoollamA}+2] M-2000V o g4 1] E}(spectroscopic ellipsometer) Binding Energy [eV]

& ol&3dld &Asn, CMP d¥9 £eizld JEE 243 ¢

8 Zetasizer Nano ZS (Malvem h2 &3 3tgl2ni, pHel #atd| <R 2> PZT Hate| &2i2| pH H20] CMP M#E2| O1s XPS #4
& CMP d7lvEF 4% s XPS (VG-Scientific ESCALAB <l

250) 2339 CMP AFe ¥d ¥4L Yolwr] ¢sf AFM

529.1eV

Intensity
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a9 2% silica slurryel pH® 3to] W& CMPHA, 3 PZTHrvt e
EHAM HAEH Ols narrow scan 2HEHE Jebd Zo|gd PZT
utete] vl A Ols narrow scan 2HMEH L 532.90eValA PbO;9l
Agl % =9 530.30eVolA PbOS Ao o HAar HE
g4, silica slurry pH 12322 ¢dnl% PZT wete] Ols narrow
scan ZHWEYL 53265eVAM PbOse] Al o3 vae
520.83eVell 4 PbO2] Ao 93 =7t FEHUY, silica slurry
pH 10322 <¢n¥ PZT 9w¥e] Ols narrow scan 2=HEZ LS
532eVol A PbOse] ZAgtol 9§ sz}l 5291eVeliA Pb029] & ghol
% HAart AEHNRT PZTe 9 e dnlAH silica slurry pH
103, 1232 4dvist PZT w9oA 47 3 A 529 532900V,
520.83¢V, 532.65eV oA PbOs 7} HEd RS ¢ F g AT
F WA HAZA AutA 3 silica slurry pH 1238 @vldt PZT %
gro A Z+zb 530.30eVd 520.83eVe] d Ao PbO2 A¥H Fx
E Uiz gle v silica slurry pH 10322 dwuldt PZT shulel
A 529.1eVel A PbO:9] Age] 9% marzt g&=dd. ol pH
1039] &8 2 dAnlg PZT watellA <dvlF o &9 s1a3ql
Zgo2 QM 09 o] F7iek Aoz B,

<Rl 3> PZT Hfato] E AFM 3D O[D|X| (a) PZTHE} CMP X (b)
a2t &2{2l (pH = 10.3) (b) Al2i7t &2{2] (pH = 12.3)

Y 3% silica slurryd pH¥3lel m& pZTHreHe] CMPA, F
NEAE 4 2+289] AFMEA(AFM ARz, 3DelulX|, profile)&
vebd Fdoltt (a)e CMPAH B4o2 3 RMS#UE 46nme
Yebdh (b)Y silica slurry pH 10.39] AFMEAo 4 RMS 3t
€ 32nm, pH 1239 AFMEX A RMS 32 475mmo & viebyt
o}, PZT Hetel CMPA Y graino] o] pH 103014 &4 8 R&
3D olmA FAdAME vebgtoh PZT 2ol CMP A %9 3DY
43 B RMSF-E pH 103904 7b3 % 54 Jebiiic,

g =B

2 =8dAe &-Ayez Zad PZTH99 silica slurryd)
pH9 ®W3ld @& CMP "l EF #4& A8l XPS (VG-Scientific
ESCALAB 250) A5 x2 CMP A% A 42 dotrr] ¢
8l AFM (PSIA, XE-100)2.2 ZA3tdc 71§ 439 duz2
o}-& L& silica slurry pH 103914 390nm, pH 12.3°1 4 340nm&

AT B YE BEAE silica slurry pH 103914 4%¢°]5t 2} pH
123914 5%& vehuiich dArkeT blFdx 5414 pH 103
silica slurry’t 48 54& Jehdie 32 ¢ 4 Udd & =8
o] A silica sturrye] pH¥3lo] & CMPH, ¥ PZTulute] ¥
A #&% Ols narrow scan AMEHR S BEAMoa CMPAH silica
slurry pH 123014 3 WA 3329 532.90eV, 530.30eVlA PbOs2)
A F2E F WA H=29 532656V, 520.83eVelA PbOel AF
T2% olFx ot a3y silica slurry pH 10322 ¢vwlE PZT
kol Ols narrow scan 2HE¥ & 532 Vel A PbOs9) Z2jtel 9
g m 39 529.1eVelA Pb0:o] dftel] 9ofg Hart &MU o
2% pH 103014 dulf PZT whetel 39 AHEY FE4dAM 02
%7 PZT w99y <dvebge] ZFvto] Fag olfdtm Aggc
PZT dtetel CMP ¥4 %5 E¥ 249 AFL &3 pHY W3
o PZT dtebe) 38t3Ql Fge] Wsla Qe dvledy gUEX
of 4¥g v AL ¢ F U

(& Ao 2]

o ¥ W004YE FEAFAL T A72 A A d7H
4 & (KRF-2004-005-D00007).
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