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The study on the dry etching characteristics of CeO: thin films
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Abstract

In this study, CeO: thin films were etched with a CF4+/Ar gas combination in inductively
coupled plasma (ICP). The maximum etch rate of CeQO: thin films is 270 A/min under
CF4/(CF4+Ar) of 0.2, 600 W/-200 V, 15 mTorr, and 25 C. The selectivities of CeQ: to PR and
SBT are 0.21, 0.25, respectively. The surface reaction of the etched CeQ: thin films was
investigated with x-ray photoelectron spectroscopy (XPS). There is a chemical reaction
between Ce and F. Compounds such as Ce-Fx are remains on the surface of CeO: thin films.
Those products can be removed by Ar ion bombardment effect. The results of secondary ion
mass spectrometer (SIMS) were equal to these of XPS. Scanning electron microscopy (SEM)
was used to examine etched profiles of CeQ: thin films. The etch profile of over-etched CeO:

films with the 0.5 im line was approximately 65°

Key Wards : FRAM, MFIS, CeO,, ICP, Eich

1. M= BArrole N ZHAx wrele) A4art AE gom

31 AalzE Alsler L 8 z] A2 o

U7 E FRAA-AolE FETE AdAgeqn T usol G ddng 2 Fdgest e

5 - = o 4E gAY ARAA wes A Aele A

o] dstsb ohv Ee w¥ez AwE AFY 17 00 - . . -

+ qu= S By mE 290%, nUS 548 AsAE ZAE ob7i@. ol EAE

5 - A7) AsA, ZHAA gdun dal3? Alold
AR 27 715 719AAZH & BAL Fog .

455E HAFoz Mg F&/AREA/ED

1] 53l, 3&/Z2F" Az %174] i3 E¥x
2E (MFSFET : metal/ferroelectric/semiconductor
field effect transistor) 7% ZfA4 vzals o
a/27] £x7t wza, AHglA Fateie, A
AE el Edastm, udH3 F9 clHoz
2k Y HRelz ge dFs o]Fojxa g
2, MFS 72 d8E o ZFdA 28 3
q BAsCE g x, = ZFHdAe) dgE 7

A/ F+29 AA &9 E@"V“ﬂ (MFISFET
. metal/ ferroelectric/insulator/semiconductor field
effect transistor)’} A= H 3z B& dF7F 5o
A A2 ol dFFY P2 Ay
of Aa Arb vlzsteiop o], FAAFI ol
o 811, fr A A7t Eolo ok, MFIS 7 &0 A
£HE 95522 CeOy, Y203 2 MgO o] KB
-1-5]—1— M }a ]il“j'l '6'0“/‘;’ CeOz r:_l}-u.g_. Tor';‘(_.'g'

T(26)7} ’b‘fﬂ Ho2 w3 JA 464l Ay 4

* =9 &} al '1 %"‘_}E’ S
seHtn Aangar de643 A% A9 vz sgHon ag
(‘"]'-E"‘P_ ] o':-}:ll 54 221 FZE A3 gl‘:}[B] U;]-E]-/\‘], Ce(Q, Hiut o] MFIS
Fax: 02-812-9651 FZE 7}AE FRAM 47 348 A% 943502

E-mail: cikim@cau.ackr )

84



A

78 HEsitdn Al 8. MFIS 729 1334
FAA HEHE A7) HAME CeOr et
g FAo] FHPelxE EFS o] g A7
A8l AFF AAeor) B =R CeO; et
ICP (inductively coupled plasma) 41zt ZIx=
CFJ/Ar 7} E@8IE ¥3A71R8A A Zsioen,
Azte CeO: wrute] FEUEAME A8 x-ray
photoelectron spectroscopy (XPS)$} secondary ion
mass spectrometer (SIMS)E £33 T EsHUL}. &
3t scanning electron microscopy (SEM)S.2 CeO:
ubukol A7} oig Hirh

s

r

—
Ko
=

2. AlY uy
B AZ A8l 7|He BEC T=YPYH 08~
1.15 Qecme) B A S zZHE (1000 wakel pd, 4914

1l
S

A2l dolsHE A8t AH 2t Absiet
AAE 93l 718S 1 49 HSO ¢ HO2 2 1
109} HF @ H:0 £937 geol258 77t AL
. golHE AHE & F of 25EY AJ290E o
f3sto] AEF dolw Yol AFH CeO: LS 5

ARG, f 2583 A& 490312 oty EE
29 E Yy 228 FIasgen, AnEHY Lol 7]
TAbol g A= 6 cmelth, 29 E 3 targeto &
¥+ 9999% #x=2] Ce single target2 A3t
CeO: B1%E AT Y FAAA of, if A, 3=
4, 2 0/(0s+Ar) 7t EFAY A B
Zyzk 100 W, 7 mTorr9t 20 %2 A AZ
CeO:; B15g A7 ¢, 718L HA e
o 7|¢ 25 72 AR PGS AREste 4
2 (27 TC)ez2 mAHANHAY. CeO: 8% F3 F 9
A71A EAE /A7 fsty A 97194
308 T 800 TelAM dAMeEs& F3stAd. CeO:
gtoto] F3 &£x = o 22 A/mincld.en], RBS

S

= ok
w

1~

al
ol

(3]
(Rutherford backscattering spectrometry)S ©)-& 3}
o CeO: Btte] AAES SN CeOr urete]
A= <F 1000 Aolgrh ol9} o] FH|HE CeO:
vtebs fxE 2 FEk=cl A E ol gt 2z}
Ak CF/ArS] 712 o] e 27 544 &
3t} AEstAx, oo} gigk Az wAUESE 7Y
3t7] Y3lA OES vl & o] 83ty Ee=2vlE AG
stch XPS9F SIMSE o83t A%< CeO; ¥
o] RS EAstGEt oW Al&d XPS FHlE
250 watts®] Mg Ka (12536 eV) #HALES Al&3t9

2, XPS &4 Z3g v¥usr] 93ty SIMSE 3
%2 BAMZ £ysirt. SIMS A22F 111 kve

85

=3,

1068~1092 nA®}l Cs' eo]2e°] AREHSUTH
CeOp ¥tete] Azt dele) Az A% 2 Fue) 3
72 7§ 2257 A8 SEMS o83t

f

2 £9

CeO2 = A% Eetzvh Ay
CFy/Ar 7}& stof A1z}F stelh ol 2zt
4 W of 9L 600 W, AF soloja A
-200 V, vt2-2 ¢kge 15 mTomr, ¥ 7t&
30 sccm, 7 £ 25 T2 134
CF4/(CF4+Ar) 7t E3vlel o2 CeO; uHete] 4

8

X

~

Q
-

ol ©
flo rlo o

24
)

7 &5 9B doluy] 943 OESE AHgsi] F
oz Ar oj29 AUAI TEE FAHGH
2¥ 12 CFy/(CFs+Ar) &@wle]l W& F (7037

nm)$}t Ar (7500 nm)9] W& M7 ¥3lE BoAF
3 gk Ar oj2¢] W& M7lE CFs gol F7hstd
A wzA 44 a8y, F @dze] ¢e
71% CFq %ol 20 % #H7M7kA 843 F7tsitt
ol H7MA #AEE QU o AT Ar ol
2 A3 e CFy ¥2+9 sjglst F7tste] F ezt
wE A7) 7 Frhelel, 3 ol HIbA AdiAe=m
Ar 9z BaEE2 F stz Arirt #4stn
Aoty FeHoh

o W X

100

.\.
. 80
3 .
Ar (750.0 nm)
ﬁ 60 =
z
g
2 Wl .
ki \
g .
- \
3 20 F (703.7 nm) —Ng———*
0
1 1 1 1 1 1
0.0 0.2 04 06 08 1.0
CF,/ (CF, + Ar)

¢l

O3 1 CRJCFaAN 7t ZEtu|of o2 Mo A
F 2iCl 22t Ar o] 22| ¥E A7

Fig. 1 Relative F radical and Ar ion emission
Intensities as a function of CF«/(CF4+Ar)
gas mixing ratio.
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Fig. 3 Ce 3d XPS narrow scan spectra of CeOz thin
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gas mixing ratio.
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