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Abstract: In this study, CeQ, thin films were etched with an addition of Cl, gas to Ar/CF, gas mixing
in an inductively coupled plasma (ICP) etcher by the etching parameter such as RF power of 700 W,
chamber pressure of 15 mTorr and dc bias voltage of 200 volts. The etch rate of CeO, films was 250 A
/min with an addition of 10% Cl, gas to Ar/CF, gas mixture and the selectivity to SBT film was 0.4 at
that condition. The surface reactions of the etched CeO, thin films were investigated by X-ray
photoelectron spectroscopy (XPS). It was analyzed that Ce peaks were mainly observed in Ce-O bonds
formed CeQ, or Ce,O3 compounds. Cl peaks were detected by the peaks of Cl 2ps, and Cl 2pyj,. Almost
all of Cl atoms were combined with Ce atoms like CeCl, or Ce,O,Cl, compounds.

Keywords: CeO,, Plasma Etching, XPS (X-ray Photoelectron Spectroscopy)

1. M = E A F -8 Bt ol e} radiation hardness

7} St Axle] AEEE YA F Uk o)

HZ FUE A&7 EL 2839 245382 2%k NDRO-FRAME 7+8317] flst 22 247
Uolrte FAolm g o] g M7 7)o A2 IC  SAAHEA AA F 3 ENX] 2B (MFS-FET)7H 7)
ol g vz ek A 9wl A JFol 9IA T, MES-FET F29A = dal&
o] Fojx ok g}, &l oled vg Wl EZN 4R o AR gehs A3 SHAT = Aol ulg o
AA o) ZE](FRAM: ferroelectric random access — H L, A3} AR ghete) AdoA AE £
memory)7t FE-& W Itk 53], Alo|E A o Wkt wrhe BAFe] AN wEbA, o]
o7 ZAFHAAE o]43 NDRO(mon-destructive)- 5 sl A7) f18iA 754 ghuts) He]E Aleld
FRAMZ E=ibdel] o5 sl date] glaz, Bxe #4333 S AYste MFIS-FET (metal ferroelectric

3t
AMA B 7 Dagle s A2 HAE  insulator semiconductor FET) T30 A FA #4 o

gt pal

27



28 o] - AE - AEA
FEHI Yok A/ E 7] BALo] AUEA
& NN = %%%-94 zhcRE Na}iﬂg} 2
AL 37 Blatedof &b, A F T wofok 3t
2, A et golof it ol d 218 S5
e EFO2E CeO,, Y05 T MgO 50] Bl
H 3L SIThY 53], CeO, B2 44 (26)7} e
o= T AR} AF(541 A7 A (543 Azt
A9 H|&3he, Bheta 0 2 QP et 28 TH L 9

31 oA A HohY mEbA], CeO, dreto]
MFIS F2& 7}A & FRAM &40 282 Hﬂ”
o 71 Agsict AGETH A CeO, B
2 I3t At vlad g e E oA
2838t GAlo] o]25 01} FRAM &4 3 &
3tx)717] 93 Y4FQ CeO, BFEre] 2 7kz) ?{r%??}
7€ A7 AY o)FARXA FA Tt £ =

NXE CeO, T IR E F 24T “E}ZU}(ICP
inductively coupled plasma) 2] ZHg1] ol A Ar/CE,/Cl,
7t&E o] &3t 2174et ¥, XPS (X-ray photoelec-
tron spectroscopy) EHEA] S &-8-8ko] CeO, BHeHE]
27} vk 7198 HES| BA} gtk

2. Algur

EH = A" 78S BEol &
Q-em] ¥ AL 7 (100) B pd M E 9
olHolar, AlE 2 x}A AE et A AE 3t RF &
Helg 2249 1:109] HEH,0 &9 A 3-8tz o
2 Azt AT CeO, B A 97004 Ce
target(¥=£=99.99%)& AH8-3t] RF =3B ® W o

2 AIE 713 9ol S2AZT RF 2HHY Al
B2 421X 9] nfa EE ANEY A58 AN
o, 2HEF L~z 7lﬁ+/\}0191 A= o 6 cm®]
v} RF A kg2 =2 Z-zb 100 W 5 mTorr
2 IFAHAC N#e FA rgen 7 %E‘“

7}2 A% 7} ¥ (gas conduction heating) 2] & AF&-
st A2Qreoez IHAIFG s E °‘Hl—t—
0,20)/Ar(80)2 LA A AT CeO, vH2t 3 Fof
A71A AL NAEA st A E 971004
304 52t 800°ColA EXEE AU CeO, vt
ool 23 & of 11 Amincl3ler, Z3g
CeO, vrete] 7= 2F 1000 AolA T} CeO, viete
FA= RBSE o]&3te] 2SI 019 o] &4
H CeO, Wete] Zetzvl 4zhe fFxd¢ Setzn}
(ICP) A & o] &-3lo] == U, 217 7He 80%
Ar20%CF, 7} 279 EF27 0%l A 30%71A]

H¥ 0.85~1.15

ulolzz Azl @ 7)1 stEA] A9A A2E (2002)

- 7R -

A% - g T
CLE ¥33iar 2zkstatt. 2z v AUES #+8
87) YalA VG MicrotechAF2] XPS (ESCA 200)2
o] 83, 27t & CeO, BHe HH Y| 3H5A Y At
Z BA3E ) oln A1&E XPS AHE 250 W
Al Ko(1486.6 eV) HALE ARSI

LAEHEN R HE

CeO, HHeh2 ICP 2] 2] o)l A] RF A 8-S 700 W,
DC H}ojo]2 AL 200V, WH-2 &2 15 mTor,
% 7F2 FFHL 30scem, 71 255 30°CE LA 5}
I, A(Ar+CFy) 7+ &) 0.8 0% A 30%7}+4]
Ch 728 #7hetd Azt Fig 12 A
(Ar+CFy)7} 0.8%] 7k &3] 9] Cl, 7HAE 371l
whe}t CeO, HHete] Azt ol MFIS T2l A CeO,
ghuke) AR 843 BEFE FE8 SBi-Ta0,
(SBT) ¥ A= EY 2 AME-H oA = W F (platinum)©ll
g )2k Aelu| g veRd Zlolth ' eA9f Zho]
CeO, BHEHe] A 7}& 5= Cl, 7FE7F 10% H7HE A
£ W7tA = sttt C, 7 A ] 10%E
233817 =W Azt&T e A7 JdERd T CeO,
wharel H3 Azt CL7A7) 10% H7HE 24

ol A 250 A/mino} 3L, Ce0,2] AL A AHEE A
zZ7 A SBTel th3l 4z} A el = 040]T} A A
Hog Az} Aeu7} 05 o)5tE v $ $S gl
& 4= A} o123 )7 A =8| = MFIS-FET 739
FRAM 2] 7}g7 2 & ojgfgo] A& 2= A

250 |- -1 05
—®—Ce0, Etch Rate
—®—CeQ,/SBT Selectivity |
—¥—CeO,/Pt Selectivity
200 |- -1 04
o
—
£ ]
£
o 150 | H03 >
> =
g |V 2
S ]
x ©
= 100 | - 02
5 n
w L4 .\
5o |- \- - 01
(
/] 1 £ 1 1 \v 0.0

0 10 . 20 30
Cl, {CI, +(80%Ar+20%CF, )} [%]
Fig. 1. The etch rate of CeO, film and selectivities to SBT,

Pt thin films as adding Cl, gas to Ar/CF, gas
mixture.
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Fig. 2. XPS wide scan spectra for CeO, surface: (a) as-
Dep, (b) etched with 80%Ar/20%CF, gases and (c)
etched with an addition of 10%Cl, gas.
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Fig. 3. The change of XPS narrow scan spectra for Ce 3d
peaks on CeQ, surface: (a) as-Dep, and (b) etched
with an addition of 10%Cl, gas to 80%Ar/20%CF,
gas mixture.
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Fig. 4. The change of XPS narrow scan spectra for Cl 2p
peaks on CeQ, surface: (a) as-Dep, and (b) etched
with an addition of 10%Cl, gas to 80%Ar/20%CF,
gas mixture.
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Fig. 5. The change of XPS narrow scan spectra for O 1s
peaks on CeQ, surface: (a) as-Dep, and (b) etched
with an addition of 10%Cl, gas to 80%Ar/20%CF,

gas mixture.
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