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Abstract

(Pb,Sr)TiOs (PST) thin films have attracted great interest as new dielectric materials of capacitors
for Gbit dynamic random access memories. In this study, inductively coupled CF+/Ar plasma was used
to etch PST thin films. The maximum etch rate of PST thin films was 740 A/min at a CF4(20
9%)/Ar(80 %) gas mixing ratio, an RF power of 800 W, a DC bias voltage of 200 V, a total gas flow
of 20 sccm, and a chamber pressure of 15 mTorr. To clarify the etching mechanism, the residue on
the surface of the etched PST thin films was investigated by X-ray photoelectron spectroscopy. It was
found that Pb was mainly removed by physically assisted chemical etching. Sputter etching was
effective in the etching of Sr than the chemical reaction of F with Sr, while Ti can almost removed

by chemical reaction.
Key Words : PST, Efching, ICP, CFJAr, XPS

LM & om SIeH12) 28y F& A7 549 BST
wukg Azsk7 HaME & dXeE exvt 9
aEAw e dx8 £5% 3, barrier metal
% contact plug?dl E4 AsE ERATH3L
ol#g wAE SE& A HZ  SrTiO%
PbTiO:e] Z84¢ (PhSr)TiO: (PST) wretol of
@ At gurs] AsE 3 eH45] SrTiosE A
24 cubic AHE 1A E BHot BST &%
B #8457 &8 whdol PhTiOsE &2 #3
Aag FtADn glent ARAge] AW AAAA
AeHoge] Aozt 490TaA dojrtr] w)
Fo fleld AFE SEFEokIA BAFTE B
9 % ivH6l. 2#Y S. Nomura®t S. Sawada®l
el wzw PbTiOl Sre) H7be ¥& &34

AREN AFNA FBE F2E FFAIY)
% 2L F ARG AR AFe REF
o) Hag Azt aFge we, DRAM
(dynamic random access memory) & F A € 2]
FHEAZ A4Hood NEY AFHE HIF
A AstE9 FAA @Al wE SrTiOs PbTiOs,
Pb(Zr, Ta)0s, (Ba,Sr)Ti0s (BST) ¢ Z{H &
Ae o8 Q77 s AYH Yo 2 F
BST ututel ZA$ tAAH 473 Ao ¢+8)
3 AedA AfRAdE 7k glel Gbit DRAM
£ AGANE FHA ABE ARFH7 RE B

FAga AzA7 4

(Me] B2 EAE 2L, F(e,=1377)8 F& AAs 2RE d=v78l #
Fax: (2-812-9651, 24 PST dhhe& Gbit DRAME AW A E1e] Ao
Corresponding Author : cikim@cau.ac kr) E GAEAdr §98 Azeltd ey PST ¥t
2002 114 139 A<, 20039 1€ 139 13 YAEE, € Ghit DRAM #A#RAEe §dEZE $837)

20034 29 69 AF YAIUE

286



A8Ae PST drate]l wedeol HHAAE A
742 PST dtehel 4zp BEAold WAUF Fel
B3 Hz= gghoh

B dpdsE CF/Ar E8=ntE o] §319
PST utebg Aztaiet, =3 A ¥5¢ 72
&3], RF power$t DC bias ¥sto] @& 22+&
£ a-stepg |43ty FFd YT 2 ZFA] PST ¥
o g duizae] el degs FAdn
Az WAJYES ey Hdtd  XPS(x-ray
photoelectron spectroscopy)& AHE3lth. PST
el Az & Az gag n@sy] fsd
SEM(scanning electron microscopy)& ©]-8351
},

2.4 3

PST dtate] Axe FLYUEE Pb acetate, Sr
acetate, titanium iso-propoxide® AM&3l9tt. Pb
acetate, Sr acetate®] EWE  acetic acid,
titanium  iso-propoxide®] &9 E{¥  ethyelen
glychol®] ¥#9) 2-methoxyethanol& AM&-3 ¢ th
PU/TI/SiO/SI 719 € Ax=d £9& 29 34
g olgsteo] 3000 rpme] HAHEER 0% F
A8 & % wbd Yol EAskE f71EE AAS
7] §late] & EHolEE o] &3ty FNTAA +
B dzxgqgoen, of #4& 4+ 5 wrEIGHC.
Az PST 2ot 450 ~ 650TC Y XA 14
7+ B¢ dAFsld HEHOE 200 nm FASY
PST ¥etg A zstgdet

ol9} o] 3¢ PST ¥9e #=4% &2
o} AA€g o] &5t Azba At CF/Ar &2
ulg PST utete] Azho] Algslgeoen, 7+ ¥4
W= CFJ/Ar 74 &%, RF power, DC bias
voltageol1 2™, 15 mTorrel WHE-2 44, 20
scem® & JbaS s 23T 719 2EE A A
At A& 5= TencorAle a-step 5008 ©] &3}
o ZAFHon, PR vl4&AE AM&dtd #HARE
A8 F AzZtdd2 JEOL JSM-640 SEM
{(scanning electron microscopy)$& o}-&3o #TF
atEch Az AFe PST wtetel FHwk&§ VG
Scientific A}l ESCALAB 250 XPS ZHl& o] &

o] RAFAY oW XPS FHlE 250 watts9]
Fab ARG FHAE Al Ka(14866 eV)E AHE
A

287

AN AAA B8 3=F 2], Vol 16, No. 4, April 2003,

3.8 % dE

PST #tebg ICP 217} #H| & o] &8l A 7+a}
Atk 19 12 CFJ/(CFs+Ar) 729 E§H|e) o
€ PST drtel Aztgn A7 npx3 38 A
%5 Si0:9 PR(photoresist)?] M =8| & el
Aeolt}, olu] Az FH WEE 20 scemd F Ut
2 f#k, 800 We RF power, -200 V& DC bias
voltage, 15 mTorre] &2 ¥, 23T 718 &
2 TRAAT Ar JFAE 80%7HA A7 el w
2 5i0.% PR 4 2}EL Zradle ¥ PST 4
otel HZELS EolHUh CFs (20%)/Ar (80%)2]
Z@ M PST wtute] AzEL 740 A/minl 2
Al Egkeh ol PST vteb g AZsied lolA
Ar ol &d] 2@ 2¥EHY AA7 HE A FHE
8l7] wWEg Hew gudd, CFR X

766

:

L

Eitch Rate [A/min]

400 |-

0.0

L
9 20 40 60 80 100
CF /(CF +Ar) [%]

@ 1. CF/Ar gas® £l w2 PST whete
Az} &3 PR, SiO: oig HEH],

The etch rate of PST thin films and the
selectivity of PST to PR and SiO; as
a function of the CF4/Ar gas mixing ratio.

Fig. 1.

ot A PST ®hebel 42} Al PbFy, SrFy, TiFx %
o A7 FikEo] oidch 13y PbF, SrFx
(533 © PbFA818T), PbF4(600T), SrFx(1477T),
#FH  PoFA1290T), SrFx2460T) e @& g
Aoz s 47 BAEE BN Ade o
o 4% EFH 29HHY aAIT dad
[8]. 2@} Si0.% PR 4 ZA] 83 A¥H
g Ed B geHd 4749 =8 et



J. of KIEEME(in Korean), Vol. 16, No. 4, April 2003.

aHBER WEItAF)7 718 weEl PST et
2@t Si0;, PRl g HHEE A4
CF/(CFs+AD7F 20%< Z#oA PSTS Si0x9)
AeulE 04301 PST wtetsl PRel A=
02501tk o] HAH-g FAM HH3 @ sxe
E@HE CFeAr=282 AR, g 2z
o] o PST wrere] 42t 54 H¥dAe
ol 9} & e mAFAR.

a9 28 CFJ/(CF+AnZt 20%%1 £7elA g%
2] DC bias voltage:® -200 V, %122 ¢8& 15
mTorr2 243931 RF powerE 600 WH-E 500
W7tA] w3 Al7|dA PST utatel 2ztE3 PST
Wk Si0;, PR AEn|E veld Aoty RF
power?} F7Hgel whEl PST #betel 42+ E& 460
A/minel A 775 A/mine.E F71EE& Kol o
= power?t F7tge] uwek PST grebg A2 &
T & Ar ol& ¥ F #d#e vx7 F713d

10

800 |-
700 -

Ll

dul

8
a0l 402
300 L o0

600 700 800 900
Coil RF Power

2@ 2. RF powerel w& PSTéehe] 22} g3
PR, SiOze thdt &),

Fig. 2. The etch rate of PST as well as the
selectivity of PST to PR and SiQ: as a
function of RF power.
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Fig. 3. The etch rate of PST as well as the
selectivity of PST to PR and SiO: as a
function of DC bias voltage.
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