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A Study on CMP Mechanism of BiszsLao.75Tiz01z (BLT) Thin Films

Sang-Hun Shin’, Pil-Ju Ko', Nam-Hoon Kim?, Woo-Sun Lee'
Dept. of Electrical Eng,, Chosun University', Research Institute of Energy Resources Technology, Chosun University?

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.
BisaslLagsTis0s2 (BLT) ferroelectric film was fabricated by the sol-gel
method. Removal rate and non-uniformity (WIWNU%) were examined
by change of silica slurries pH(10.3, 11.3, 12.3). Surface roughness of
BLT thin films before and after CMP process was inquired into by
atomic force microscopy (AFM). Effects of silica slurries pH(10.3, 11.3,
12.3) were investigated on the CMP performance of BLT film by the
surface analysis of X-ray photoelectron spectroscopy(XPS).
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CMP(chemical mechanical polishing) 33 A3z & wjd 72
g Ads7] 4¢ ILD (inter-layer dielectric) %, PMD (pre-metal
dielectric) &, IMD (inter-metal dielectric) & He3} sl=d aggez
ALHT Qg B ohydt g 4z A R EA FAT FESA
S4=3 IHi-3] ZHAA wete] E3utAF o] F 54 (hysteresis)S ¢}
43 w3y vxE e FRAM(ferroelectric random access memory)2 I
AAE, 247 E, A2y AYPSE AT § e o 4FH vz 7]
ez glon e Fed A7 AYHa glo4-6). v LA o
zEg Z&A4 due ¥4 PyPe F2 93 FHEEY RF
magnetron sputtering, PLD &3 383 Z3 W< MOD, &-44,
MOCVD%) <& o|FoA7-11]. o8 dId v Az 71& Fd
A, E-AME 3A vag AMm, 44 AR F e B ol B
L e AF 7lgdE 8 HolXz Ak ® dFoM = 2ty A
FXNE YA A g3 FHENN AR F-AYE ol 8Ed
BizsLapsTis0wR(BLT) #atg Axsta CMP vt A3 9 BLT #etd
& dd 4 #33, NAH WalEe d7eg
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£ HBYIME 4-inch P/T/Si dlel 9o BE bLTE FAANZG. 7]
B¢ H,S0sH:05(1:4), D:O:HF (DHF;10:1), de-ionized water (DIW), A3
&4t} BLT £-42 BiaslansTisOn o 24$ 7z ot BLT £-3
& spin-coatdlAl 3000rpmolA 30x B¢ T4t £3%d BLTHS
200C el 1A §< AR A7IZAA 110TAA AT ¢ A
2 stk vl =& Rodel AH9) IC-1400 =& ALE3 %) HelE &
& 50mpm, M= £X& S0pm, A= ¢YL 300gi/c, €29 FEL
Om/mine 2 4ARstd 302 F4 AviE AP @ = AAY
(pad conditioning) ¢4 Zkegf/cd 22 RAAL, vt A== 2F Qo
Abgatch. £82]9 ool A(aging) S BAE] st dol A
Sonic TechAlel &3 ®ul7|2 83| awAA FA% CMP 33 ¥
dolx HMAe 32 5% NHOH H:0:H05 11279 v &2 Alzd SC-1
£ A 382 1109 DHF $90A 28, siAvtez &0 A&
o} &ate] 4% F<¢t AN &2 4L silica pH (103, 123)2 24
s 28 dvl A& G&P TechnologyAtel POLI-450 Fvl& A s}
Aok, dvigd AMT 9 & & exXE WAy HAd JA
WoollamA+e] M-2000V 9 ¥ 4 9] € (spectroscopic ellipsometer)E o} & 3}o}
2483, CMP A% ¥4 44 dotir] & AFM (PSIA, XE-100)
¢ zAs%n pHY #WEd ©E& CMP wWiliE £A& 98 XPS
(VG-Scientific ESCALAB 250)2 &4 38ith

<E 1> CMP 33 =H
{Table 1> Process Conditions of CMP

CMP parameter CMP process conditions
Wafer Blanket Wafer
Pad 1C-1400™
Slurry Silica slurry pH(10.3, 11.3, 12.3)
Slurry flow rate 90 ml/min
Head speed 5 mm
Down Force 300 gif/cn
Table speed 50 rpm
Polishing time 30 sec
22 4 o oy
= ' ' Las
* IlRemoval Rate{nm/min] 42

—mn— Non-Uniformity{%]

T
>
(=]

T T
o o4
o o

Removal Rate[nm/min}
©
E
[os)Anuuopun-uoN

60
Slurry pH 10.3 Slurry pH 12.3

Slurry pH 11.3

Slunry pH

<# 1> Azl s2{e| pH¥Sl) DR BLT Hioo| HnjSa} HZ Y.
<Fig. 1> Removal Rate and WIWNU(%) as a function of
difference slurry pH.

a9 12 497 €299 pHYdel BE BissLanmTizOwn(BLT)HH e
detgd uFEE §4¢ vehd 2ot Hgst £ pH 1139 pH
123& A8t dntd o) Bt pH 1039] A&7 &2 g AHgsto PLT
€ dnt¥ o 18nms} 2645 5+ dvtgd vTdE 542 UE
A AFM2 A9 2Ad4A9 7144 g3y dv ¥4 AF BLTHY
¢l 3D olHjAE AT
2% 2% BissLansTiOwp(BLT)H CMPH ¥ AFM 34 FHE 24
Fvh AFM 9 g8 49 Fdid wged, 229 348 Yehde £
THHY W ¥4 £ £ ok 2y BLTHY 239 A g3e
HE &% 50rpm, = ¥ 300gi/crel pH 103 A5t el 33 =
A& 2= CMP 34 ¥ 439 HdE oz o
a3 30 B s} Zo] EHHY ¥A F4L CMP 33 AF v
3tg 49 E € & U™ BisslasTiOn(BLT)H%e] EW Ad7e o
Z d 72 dAstE A9 CMP A A snedye gad
AR},
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<@l 2> CMP 2% X BLTWEIo] AFM 3D EH ¥4,
<Fig. 2> AFM 3D image of BLT thin films before CMP Process.

<l 3> CMP 23 & BLTH®IStS] AFM 3D EMH 84,
<Fig. 3> AFM 3D image of BLT thin films after CMP Process.

a3 4= ey see pH wile] «& BLT 9ehe] XPS ¥4 vet
W adolth, Aol iR 5298 eVol AREHE Page] BE pH 2UAA
Bix0s7t AR AHIZL ZE T2 2 wagede AgeiuA) 53168V
of MFs = e shoulder’t AU 2 F§S Wagner, et al[13]e) 9
8 HCO:2 BT 2 FE9 pHE ¥ AZE 9, & pHE F&
ANA CMP F4L +939¢ o, 2& %9 HCOt BLT utetel ¥
of YAH e Aog AgHoA XPS $MAAZA, pHE #4247
of @t H-C-0 A% selg B $dsiA wesA =1 =3 dnt
2 Z78A 248 ¢ & doh

Ols 529.8eV
Bilol

53168V
H4C602

Ausuaju]

(1)As Deposited

(2)pH 103

(3)p|H 123 1 ] A L L n i
538 536 534 532 530 528 526 524
Binding Energy [eV]

OB 4> A2IFF &2{2] pHH20i MR BLT #ate] XPS E4.

<Fig. 4> XPS narrow scan analysis on BLT films of O 1s
dipped in with (1) as deposited, (2)pH 10.3 and
(3)pH 12.3.
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BiasLaosTisOn(BLT) uete] 884, /1A 34 dAUES 4787
3 ¢4, 2229 pH (103, 113, 123)¥ 8] g A& Bli*?J_E 5
4 5“*5}311 ¢8g pHrt &g we} vigddee FEE ¢ 5
A9 e dast £ g AEY BLTHSS CMP 3% ¥d ¥
A& goty] sistd AFME $43U3, BLT #ehe CMP A 700T
A gxe s Al AFM W §42 & Aolze 78 540 &7
Hxoz #HAgol giglon, RMS & 25 nmol4oz ¢ & #Y
A2715 Jdehddch 2y At seeE Agste 302 F¢ Adtd
BLT &9 A¥7l 6 nmelgts F33 %‘*6}%3}[11 Z, CMP 71&
£ BLT #tete] E9@ A/E QA48 AL & A&E FAdFA o
Aoz Azsl &z pHEs oe BT XPSEAE 4Wad
pHE #4419 oe H-C-0 2L &ejelsh 2o SushA wgaiA
H1 3% dvtg e U 98 AU
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