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CMP of PZT Films for FRAM Applications

Abstract :

In this paper, we first applied the chemical mechanical polishing (CMP) process to the planarization

of ferroelectric film in order to obtain a good planarity of electrode/ferroelectric film interface. Po1.1(Zros2Tio.4s)0s
(shortly PZT) ferroelectric film was fabricated by the sol-gel method. And then, we compared the structural
characteristics before and after CMP process of PZT films. Their dependence on slurry composition was also
investigated. We expect that our resuits will be useful promise of global planarization for ferroelectric random

access memories (FRAM) application in the near future.

Key Wonds : PZT, CMP, TEOS

LM E

CMP (chemical mechanical polishing) ZHL BT H|
HMESHOUA ZDFH2(ULSHS CHE HEA D=0 U
A EN 885D YT FRAME 8IX Itz |2l A
510 U= DRAME HIHAIE FEE ZREH =Y
Zz UHEg Aez ARAMY =38 dlAHCIAA
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E2HYHe2 NYXNK e XAD IC HZ22Z 242
&= HOAMH ZFREEHEC oL HEIDICIO Algle A
E A2 1 A0 S50 UCL[1] 2 =20AM
E-UYOR ZESB PZT (lead zirconate titanate) 2t
CMP E42 @6 s22le SOtH ¥ pH
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2 4MEUMME 4-inch TEOS/Si SUOIH S0
Pb1.1(Zros2Tioas}0s2l Z=HE 2ts PZT 2ot EAYD
2 SHGIALL. PZT EZ2 spin—coaterfi A 4000rpmofl
M 30x S0 ZESAUCL. SHE PZTUE 200CAYMA
tAI2E S0t HAXE SICH S0 IEE Rodel At
IC-13002 Suba IVE PSAIIZ FHEAZ OEWEES
25tUL0 HOIE £% = 50rpm, & $E&= 50rpm, B
P2 300gf/en, Zei2le A2 I0ml/minlz &
O 30x S0 OIE Z#MSIACH. F8t W= 2ACIA
AL 2kgf/aroz DHBACL. AIBE &2del 0Ot
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10.8, 11.3, 11.8, 12.322, AHci0l &212l9 pH
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Sturry and pH

(a)

8 1. silica slurry@ ceria slurry® pH 130 2
pzTetatol o102 HIRYE

08 12 silica slurry®@t ceria slurry® pH Ei}oﬂ I3
E pPZTHt9to] CMPS4 EAMOZ D& (a)= 20t & oA
OHED Higd: S4, 02l (b)e RAMSUS L}E} a
210ICh. silica slurrys pHII 01845 A2 246
1 HZYETE 5%016t2 AAEXQ S48 20/ UCH
ceria slurryi= pH 832 SOIEE 345nmz2 IR
D HZe: SH% 3% LR 248 S48 2L
Jeilt pHIE 8.801 FR0E 250 nmZ JIE &2 o0t
E4d2 B0 O3 19 (b)U A silica slurry®l RMS gt
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330~480A 8
pHOt B2 M2t RMS A0l KOtA 29 g0l
a88 2 5 UCL PZT 9o 2E SFHUA HOIE
250~390 nm% HIZYeEE= 3~5%° QAE S48
0l UCH

LIEHHZD UM, ceria. slurry RMS &t
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(d)
a8 2. AFM HY 24 (a) CMP & (b) silica slurry
pH=10.3 (c) ceria slurry pH=7.3, (d) ceria
slurry pH=8.3

8 2&= silica slurry@t ceria slurry2l pH B30 O
€ PZT €99 CMP ®1t £9 AFM 24 ZWE LIEHH
20ICt. (a)= CMP A AIRICZT B RMS B2 31.5
nm& UEHHRALH (b)e silica slurry pH=10.32] AFM &

©2 grain0l A0 Us AS Y = UL ()
(d)= ceria slurry pH 7.33F pH 8.39] AFM B4 22
B0l aei3t =2elol HIsh  surface morphologydt ©
gaE A8 & & UD, ceria slurry pH 8.39 HZ
RMS 22 12 nmZ JI&E 248 S48 2ACH

4. 2 2

2 =2ldE E-ZYLER ZIE PZTLHY silica

slurry@l ceria slurry® pH ®g0l & CMP E48 1
#3501 FRAM 330 886D st DIz d8sg 85
ACt. ceria pH 8.30 4= 345 nmS 48 AHANSHM

AFMEHOINE 12nm S48 B
YOR ZES PZT B0t CMP

2 250~350nm2 OIS D, 3~5%9 &
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