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ABSTRACT

A Study on Electrical Characteristics by PZT Thin
Film Capacitor of CMP Cleaning Process

Jun, Young - Kil
Advisor : Prof. Lee, Woo-Sun , Ph. D.
Department of Electrical Engeering,

Graduate School of Chosun University

This paper, applied a chemical mechanical polishing (CMP) process to
fabricate a ferroelectric Po(Zr,Ti)0s (PZT) capacitor instead of using a
plasma etching process for the vertical profile without plasma damage. The
post-CMP cleaning process was very important in this CMP process. In this
study, | investigated the effects of the post-CMP cleaning process on the
ferroelectric properties of a PZT thin film capacitor. | proposed an
optimized post-CMP cleaning process using a SC-1 chemical, DHF treatment,
and an ultrasonic cleaning process. The slurry residues on the surface of
the PZT thin films were removed. The polarization-voltage (P-V)
characteristics showed the typical hysteresis loop of PZT thin films after
a post-CMP cleaning process with the optimized conditions while the
ferroelectric characteristics could not be observed in the specimen without
the post-CMP cleaning process. The remanent polarization (A) and coercive
voltage (1) of the PZT thin films after the post-CMP process with the
optimized condition were 17.092 uC/cm” and 3.252 V, respectively.
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fig.1 P-V hysteresis loop of ferroelectric.



Z2REM M=
1. SBT

BT =840l M85 21 = & HEEAIOIE #2021 Aurellius SEHY
o 2Z0ICt. HIARA S& 2= 49 multi-layer interstitial compound
familyOll =06t0H HIASA 4totE S0l ol WHE =Zc2lEl pseudo—perovskite
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20l HIIECE"™ (Big0)™ (MROmi)?O LEIREAS IJIXEM  ODIA
M=Ba, Sr, Bi, K, Na, R=Ti, Nb, Ta Ol22 O4JIM n=2, 4, 50ICt. Ol= WUZ
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= HOICH 2SS Sl Mg 32 28 MYS 2RSS M SHIt 52
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fl= PtE=29 EBreloF LOoLtd 800COI&NAM=E SLH0l 28 |42 2Ll
Oloil 2 otAl 22 pyrochlore &f0] Edkl= S22 2ol &2 AE0| HE A
T, Sol JA2lides EBI=XSEYA S&ER=E 2as 20 =

(inter-diffusion)0l YOILIM &otE X2 &2 22 & U == 2Mot

SFASHC} [12-14]



BTO bulkeE =2 XFE3 2Pr=60uC/cm” B+ SBT ZH2A0IAIQF 22 (Bin0:)*
layer £ JHAILD QUCH AU BTO 222 HEAIOIES el &4 S0t
20112, £8F BTO bulk OIA JICHE ADt= el Of

? W2 HFE2 (48 uC/em’) S IMXCH MH2tA BTO o ®MIIE S45 )
&5t 2ol La & 4AE HIIGHH perovskite layers@l Bi sitell La £ X
2tAIZ2I =Z 0] BLTOICH. 1996= 0l Noboru = RF magnetron sputtering 2 Ol
0ot 2t= BLTHYOI £2 LZSds U= ZUE 20060, 1999

E 0l Noh and coworkers O 2loff PLD 2= O[E&t BLT =r210i Chet =20t

@
=

BLT & ZHIFX= 300 ZHHA Tils 2 Bi0. = FAEN UL,
BiTis0r 2 ZHIXZONAN HZEAIIOCE F W2 AAOIE &A0 Bi It
BisxlasTis0 LHOIA La22 XN UM, s =X (orthorhombic
symmetry)OlA O =2 H2Y SAFE 22X (monoclinic symmetry)E JtHXl
D ACH d22Z0 JUHMN A SHH (pseudo- orthorhombic) &2 H
=2 = UL D2 47d MEHUM BislaTilr 2 BXA+E a5
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titanium-oxygen octahedraE CtESIAID|LD, H&F=Z=2 A etCt. O2tM
La O] XI&& BLT 22 £2 LS4l 2 88232 KA =10, £6
HLE 22 2C0HA 2830t 0120HH ¥ SF250 A (650~700C) i

X Jtsatict.



QF PoTi0; O 2FDEMZ A ABOES2 HZ2EAJI0IE (perovskite) 2P X

Z 20=Ch Zr B Tio2 ZA0 M2t 20~70 uC/em” 2 =2 AMREIO A=

2t 550-650 CTO HIWA S 20 ZESI Loferct.
Perovskite ZEF 2 R2I2%(Tc) 0I42 MRTANAE fig. 2(a)0M X

g L& XE(cubic)2 LIEFHLIH Fel2% 0I6te] Z2RM&M= fig. 2(b),

2(c)0IA XM 22 M (tetragonal )t S%™ A (rhombohedral )9l X2
LEEFLED QUCH. A= BOll CHoll AUiEC=2 2 0l2 BtES 2= |40l 0=
AAS LHERHCH ZHA2l 242 AOI20] XtXIotd HAN 0Jt A0 A
0l B Ol=20] RAXIGt2 UCH. 0422 B 0|22 612 &40 S 2HU=
S EHOICH

d=8E =2 perovskite REZ0M= unit cell LHSl negative charge
St positive charges2 &40l 2L JIJI K20 unit cell 2422

structual polarizationOl 24J|04 02 HIEIHCI &0 MMEC ANEHE=2

2 LIEHHO. 4RdMe 32 220t Y2 (cubic) 0122 2=

P4otl, gMEQ Zel &2 E=20 3
=2 QES8E KD A0 FRAM(ferroelectric random access memory)

OIZ2l R0 Ot Hgotttl) 2d M UL,



(a) YL x (b) BYI=

g}

(c) sgx

fig.2 perovskite structure of ABOs type
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fig.10 FESEM images on the surface of PZT thin films
after a CMP process.
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fig.11 Surface analysis of PZT thin films and element percent of Si after

CMP cleaning process through EDX analysis
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fig.12 XPS analysis on the surface of PZT thin films
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fig.13 XPS narrow scan analysis on the surface of PZT thin films after
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fig.14 An XPS atomic percentage of Si on the surface of the PZT thin films
as a function of the post-CMP cleaning process.
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