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Abstract

The barium strontium titannate ((Ba,Sr)TiOz3BST) thin films were etched in an inductively coupled
plasma (ICP) as a function of CF4/Ar gas mixing ratio. Under CF4(20%)/Ar(80%), the maximum etch
rate of the BST films was 400 A/min. Etching products were redeposited on the surface of BST and
then the nature of crystallinity were varied. Therefore, we investigated the etched surface of BST by

X-ray photoelectron spectroscopy (XPS) and atomic force microscopy (AFM). The plasma damages

were evaluated in terms of leakage current density by Agilent 4145C and dielectric constant by HP

4192 impedance analyzer. After the BST thin films exposed in the plasma, the leakage current density

and roughness increases. After annealing at 600 °C for 10 min in O ambient, the leakage current

density, roughness and nonvolatile etch byproducts reduced. From this results, the plasma induced
damages were recovered by annealing process owing to the relaxation of lattice mismatches by Ar

ions and the desorption of metal fluorides in high temperature.
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Barium strontium titanate ((Ba,Sr)TiO3BST)

ko 7]7}b Wl E(giga bit)§ DRAMs (dynamic
ramdom access memories) HWE# A& FAF =
A3l &2 AFMAIE (charge storage capacitor)?)
EAZA FEE

[s] 2 O} o
T,—de TS

w o

Rl
A714

ol
-

o w M-

=3
e =2 4
2

o

lo

(A& 3T 54
FAX: 02-812-9651,
Corresponding Author : cikim@cau.ac.kr)
200241 10€ 289 H4, 20033 2€ 7Y 1A AAeE,
2003 3¥€ 10¢ 2E JAg=

460

)
= 1 jo
x2

it

=

2

e 1z (rfU
Y

rlo

2

to b
N
2
z,
°

oX,

o
=
=
©

M T oo

4 3

R
2 ol
o
N

1>
&L
ol
ox

b
>
2

i
e

2 5

Rl

N
=

ol

o

32 o
I

? -
=

g o
2

>y
o5
Moo
o
T
I~ IN

oy AN
ol

)

42

1o

o

2

oo ¥@ L ) lo

—v—JTJrE'
g b b

mo L i o >

do
ol
ol
>
o)
)]

-ray photoelectron
ST

A= [e]
EA e

i
2
P

spectroscopy)
T&A37] Y3 AFME o]

A



A7) A7 283 =8|, Vol. 16, No. 6, June 2003

2 = ol Arg o]&3% EHHYU

nz

£ Arg 1 jzto] CRag ol &8
B mdolq BST #us Zdsir] s swo gat AzrRng ARd & &4 F 5 AF
2 085-1.156 Qecme pd AdE do)AE A &3 s "
°ﬂlﬂr BSTES Pt/Ti/Si FZ2H o sol-gel wyo
= “1“’{]'0]'/\)\—1— i]%‘ BST 111'11}‘91 ‘?‘ﬁﬂi‘? 2500 A
SE:=8 1.8
Fu® BST #uhg ICP A7YAE ol gl g
Ar/CFy 7} 98 WA 7IHA AZs9ct = E
oldf RF =& 600 W, DC utolol 2~ HAYE -200 g TO%'
V, w82 82 15 mTorr, 7I#25E= 30 CE T 2
TASAY. A74ETE TencorAtY a-step 5008 _;‘3 g
ol gt} ZAstl e, 27 HFe BST utate & '5§
rHEvteS 1mAs7] 989 VG Scientific AF¢ .
ESCALAB 220-IXL XPS #u]& o]&3te] 213} .- |
gt} olw XPS A= 250 watts®] Al Ka(1486.6 - 1

200 1 1 1 1 1 1
eV) #ALE AME ST 00 02 04 06 08 10

2zt AFe EEAH WHIE zAlslY] ¢35k CF /(Ar+CF)
© Jol-x® Ead o
e oA ST TEY 3@ 1 A= & we 49a psTes
g—_ o 3 =4 e x .
iglle“:n;éil%() 1830 shal, Ir;f 22 4% 9 jon current density.
;;D} HP 4192 impedance analyzer® A}-&3t Fig. 1. Etch rate of BST and ion current

density as a function of CFs/Ar gas
mixing ratios(coil RF power: 600 W,
3 Zn o DC—bias. voltage: -200 V, chamber
pressure: 15 mTorr).
@ 1& CF/CReAr 7129 Egue o2
abule] A7} £% 9} jon current density® Y
Aolth olul =YY RF H&HL 700W, DC 14
Hpoloj~  #Met& -250 V, #H&29 ¢¥He 15
mTorr® I3 A7t}

29 1914 CFy/Ar 7F2 38 7F 20%7HA] Z7}
o uhe} BST whabe] AZEE Z7bstdvh Ar
80% <t CFs 20%9¢] Z7HolAd BSTY Azt&xi=
440 A/mino® 714 vl o] A= BSTE 4
Zhsh=d doiA Arel 9% 23 EHE R Fo 3%

st ¢l Ajztell oM Hop awHoz Az

2)
T A& o = vk Langmulr probeZ& o} 834
;(

=

Leakage Cutrent Density ( Afem

1E-9

ion current density® 3% HA, CF.E H7IF e

of whel FAs O]*‘E rofl 28k BST b+t i 2 3 . 5
9] %E] =] {_;\10 7‘31__/1\_,\]7]% _1‘}% @_q_ Applied Voltage [V]

a9 2% b2 B 9ge] wel 448 BST a8 2 2 gaule] wal Azks BST uheba
Hhetof "’r’éﬂﬂ% 54% yehd Aotk As-dep. dxe) 3o HY-AE EAH T,
ABE a 7la®gd we 2Zbg A8+ b (Ar Fig. 2. -V curve of the etched BST as a
only), ¢ (Ar(80%)CF4(20%)), d (CFy only)o] i, ] function of gas mixing ratios and post
& 7tz A Y ANEE e-gE ERN QAT annealing(coil RF power: 600 W,
Ar g ol gste] A zty Ao BST whate] 4 DC-bias voltage: -200 V, chamber
MAFE CFy Avle] wel 2343 gtag =759 pressure: 15 mTorr).

461



1. of KIEEME(in Korean), Vol. 16, No. 6, June 2003.

& yehdth U 600°CAN 0,2 LA Fol
mel A FAAF 4o FAHAL. 2 F
ol Ar(80%)CF4(20%)9l Bl&= Aztgt Alg f
o 7§ 714 slsol wel B

dielectric constant

=
A BA.

Fig. 3. The dielectric constant of the etched BST
thin film as a function of gas mixing
ratios and the post annealing. (coil RF
power: 600 W, DC-bias voltage: -200 V,

chamber pressure: 15 mTorr).
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=80/20, (dD)Ar/CF4=0/100, (e) (h) A&
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Fig. 5. AFM images for the etched BST film

under CF«/Ar gas mixing ratios. (a)
As-dep., (b) Ar/CFs = 100/0, (c)
Ar/CFq4= 80/20, (d) Ar/CF4 = 0/100, (e)
sample (b) post annealed, (f) sample
(c) post annealed, (g) sample (d) post
annealed.

(coil RF power: 600 W, DC-bias voltage:
-200 V, chamber pressure: 15 mTorr).
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