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Abstract

In this study, CeO: thin films were etched with an addition of Cl: gas to Ar/CFs gas
mixing in an inductively coupled plasma(ICP) etcher. 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 CeO: or Ce:03 compounds. Cl peaks
were detected by the peaks of Cl 2ps»2 and Cl Z2pie. Almost all of Cl atoms were combined

with Ce atoms like CeClx compounds.

1. Introduction

M FAE JAVIZNNES A8 A FERE Yolrts FAolBR, o2 g HAF7|7]o] AR
g ICY g w2y Eg JHs F u43, HHHsst o]FojAob sy dA ol Wy
2324 Z§AA o2 (FRAM : ferroelectric random access memory)”7} F£5& 1 o £

, AolE Addutoz Z9HAE o] 43 NDRO(nondestructive)- FRAME EZubdo] 93k w2

ol 1, Exe AAEZ 88w 4ds FEATOERE JHEE YA E & d& &
9 o117} radiation hardness7h $dhe] Axbe] ALEE F4AY = Aok o|e¥ NDRO-
FRAMS 837 ¢ 722 §&5-F0dA-02d AAE3d EAX2HMFS-FET)7F %
A Fo] UAA T, MFS-FETT7ZAE H& Yo ZFdA4 =2e A FHAI)E 3] v s
olgm, A& ZHAA v AWM AW 99 Yust BuE EAFHo rudgyug?
oebA, ol & A7l YA ARAA wery HdEE Aleld] #4FF S AFdtE MFIS-FET
(metal ferroelectric insulator semiconductor FET) FZo M &4 #A¢] FZ2Hx Qo 4H4
A/ 71wALe] AVEA S MANIIE &5 59 o2 AERte Ax 457t v &3
ofof &tu, FAHMFIF Wolok dta, Fd a7t Eolok @t olEis 2 E FEAIE &5 F
© 23 CeOz Y03 R MgO 5ol Bmndx Utk 53], CeOp vote $HA5(26)7r Bijdoz
Ei A2 e (G41A)7E A8 2(643A)F A9 Blsety, gEtH o R iR FxE JHA U3
oA A Y watA], CeO; Hroto] MFIS +2& 7X|= FRAM 4xbo] # &8 93 ¢
=502 b A¥sivta woEn. 82 CeO: @] FAo &% AT H|nz &43] 23
Hold H&3ste dAd o2y oy FRAM Ax& FAAEA7]7] $18] 32 CeO, HHute]
Azbia #EE 71 dFE AY olRAXA i Ytk B =FdAE CeO: &S 1UE F
=A% F2ZvHICP : inductively coupled plasma) A Zt&H] A Ar/CFy/Cly 7}2& o]-&3la] 2]
2}t F, XPS(X-ray photoelectron spectroscopy) ER A& 83 CeO, oo 2z} vrg
NTE AES Huxt 3o
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2. Experimental

=2 ALEE 71¥e HEol =3H 085~115 Qem? HAFE ZE (100) W] pd
A& dojvlelxn, A% &£ A AT AAE Y8l RF 29Eg F2A 1:10¢] HF:H:0
|go X statx o2 Azt CeOz ¥t Akx B 97|l Ce target(£X=99.99%)& AH&
&o] RF 29 HY YYo=z HE 71% 9o FTHAZHT. RF 29HHY A2ge 4249 nia
HYEE 29EHY 228 FEAsFod, 29HY 229 7|BAlole] AZE 9% 6emolth. RF A ¥
I ¥rg2 gEe 27 100We SmTorrZ2 TAAZY 7182 HA dQed 7% £2& 712
& 7t4¥(gas conduction heating) W& ALE3dte] H2(27C)o2 AAAT A BEgu:
02(20)/Ar(80)Z ZABAIH T CeOr o F3 Fo A7AA EAHL /HAs7] A8ty Ax 2917
oA 308 F< 80T EAHIAE #3354t CeO, BHe F3 £xE ¢ 11A/minolg o,
38 CeO: ¥ate] T ¢F 1000A°)%1}h CeO; utete] FA= RBSE o]83le =439,
ols} o] Fulg Celp Wtete] Fetzvul A7t e F5 4% ZeZvH(ICP) AU E ol &3l9 $35
Ak AZF 7k2E 80%Ar/20%CFs 7t ZAd E3z2A 0%AA 30%7A ChLe Wastdr A
Zatgdo. A4 AAYUEFS 79387 98A VG MicrotechAHe] XPS (ESCA 200)8 o] £3le], 4
Zt ¥ CeO; ¥ret W] 313149 AHE 243k ojw AMEE XPS FH|E 250 watts9] Al
Ka(1486.6eV) A& AH§3H

3. Results and Discussion

20| = Jos CpCis O1s F1s Cedd

~—.— CeO Etch Rate : : :
L —— CeO,ISBT Selectivity ' : :
~¥—CeO /Pt Selectivity J : :
200 |- 04

log 1
50 \

(6) 10%QLHBORAMDHCF,)

-
o
o

Etch Rate (A min )
8

oL + 1 = L — Y 00
0 10 20 30
Cl, {C1, + (80%Ar + 20%CF,)} [% ] Binding Energy (eV)
8 1. Cl7ts IO TE CeO, #2217 2. (a) S&E —‘F (b) Ar/CFs 7HAEE U (c) C
HZEE A P, SBTRIS| 42 MEH|. 7ta #Hotof mE XPS wide scan AREY,

CeO; ¥Hehe ICP 423 H|olA RF A¥L 700W, DC Hlo]o] A AYJL -200V, ¥ ¢-2 gHL
16mTorr, ¥ 72 %L 30scem, 71¥ 25 +& 30CE A8, Ar/(Ar+CFy) 7} &3] 0.89)
0% 4 30%7tA Cle 7428 H7bste) Azbstdth 28 12 Ar/(Ar+CFy)7t 089 7k E &)
Clz 7t2=E FH71gel ot CeQr Wte] HZt& =9 MFIS F2o]A CeOp uHute] AR 7264 )
222 93 SrBixTa:0o(SBT) £ AF EF 2 A& &= WF (platinum)ol sk 4zt M=
g Yetd Aot agdAet Zo] CeO ¥He Azt& e Ch 7427F 10% 7 =S w7t
&5t Clo 7t #H7 %ol 10%E 238t A Id JF&xe Za7t Jebdth CeO, u
Hi AZL4&ETE Cl7tarb 10% HA7te 2o 250A/minol i, Ce0:d A3 Hzt&n
2294 SBTY g Azt Aeule 040}, AAF ez Az Xeulrt 050182 wj$ @
A% 4 AUrh ol ¥ Nz Heu]E MFIS-FET 729 FRAM 47 &£ ojggo] ¢
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& Aoz wadd wE A, Az deuly o] aFH XY olE A= H4Al 533
WE-S FAAAF & Aol

o9 13 e AZEx Wl AdE HES Byl 934 XPS wide scang T3 A%
9 CeOp dtete] ¥wo] E45lE Y4259 HE Yol It 18 2& (a) CeOp e F23
%, (b) 80%Ar/20%CFs 7}2 22 AZr & (¢) Ar/CFy E87F2d] 10%Clz 7128 #H7tete] 448
9] CeOp ¥t ¥ XPS wide scan 2HEHAE Yebd Aotk A5 A AEHE O 4%
ANz Zdd EAseE F 2 CF ¥4 T34 ZFE2 F3 o¥th o F &2 Cl 949
electronegativity7} #A O} g SFFES JA 7] olf7] dgFoltk. 19 2 (o)A Cl &7t
ulgite] A&HE AL Cedt Clof Ewubgo] 33 AfAY, A2z w8 3FE CeCl7l ¥ ZH
7180 wol Az EHAA A olgd AR AT 4+ Ut FFH F 9449 HE CeF
Agto] v e EXvh Azt g FFEQ CeFs & CeFu7t 271¢0] thets] @7 wFo ¥
Ao A 47 olgetx £l XPS A 2AAT 4] A2st #EW Roz d4adP

Cl; 7} H7te] @& 27Zg CeOr vHute] AR WA HEHET Y4259 intensities ¥E
e =AY 9Ed Z4 P49 XPS narrow scan 2~ EH EAE £¥ysido. 19 3L
Ar/CFs 7v2 Wlo]2d] Clp 7F2 7t @& AZtd CeO; wHete] EAA HEHE Ce 3d &9
Ege W3E ved Aol a¥ 3 (a)E CeO: W FHFo] AAg XPS 2HEZ0o| I,
(b)YE 80%Ar/20%CFs 7}2d 10%Cly; 7F2~F5 7lstad A3 T 9o CeO, ¥FE Ew oA o] XPS
2" Egoltt a9 3 (a)dlM Ce 3dse-O 2ol 8832V, 883.5eV Z 899.0eVel A HAEEHUIL,
Ce 3dzn-O AL 901.9eVe 907.5eVols AZ&HU stARH, Ar/CFs &% 7t&d] Cl 712
H7rete] Azhg o) F e XPS 4 A#HY 19 3 (b)lAE 899.0eV 2A 9 HAr A #HAE
& E F AUtk o' CeO: vref BHOA A4z 744 ##o] e, Fob Cl 949 d¥7t
Cest A= UL Aoz AFHAT 1 FaFo] F3] FHo F3he £4 427 & e A
o2 oA $H 883V, 901.9eVAlA AEHAE B IZEL 47 885.7eV, 9039%eVZE o] T3
8 #9 F e, ol ORU electronegativedt ¥AEF Ao JUSE gt o]
23 AFEL AT Rog2 JAHAXE 925 F € Clolth. o&hA, v13F9] CeClk ¥ CeFy
j5le= Aow dAddET

a9 4% gu5E A% @ Ar/CF, 7k20] Clh 7128 F7ste] A7k 39 CeO; utule] ®
HolX HE¥E Cl 2p narrow scan 2 EZS w®W3leltt, 1g 4 (b)oA9} o] 199.6eV e}
201.1eVellA #=A7t AEE S 80T F Arh ole 4ZF CeClk FFE o Cl-Ce ZFNA
A&HE Cl 2p32% Cl 2pie Y2E BEdT o)A 2 729 Cl2 Cest A2 UL E BHA
o} 3 XPSoA HEEHE Cl 2p32% Cl 2pip 339 A7] Hl&= 2:10]th,
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(a) CeO, ILEE XF (b) Ar/CF, ZEIJtAO| Clp 7t HIF M2tE
a8 4. AZE CeO, ot EHOMQ Cl 2p T[39 XPS narrow scan AHEFH g4

4. Conclusion

B A3 A MFIS-FET 729 FRAM TEE& 4% 4FZ 20249 CeOr e 2]7Z}o]
AAM, Ar/CFs EF7120 Clo 712& A71go] e 47 54 4 39 gS A Cl
7tE A gl & A A4S '7'“—%2'5} él—} Cly 7t27F 10%71A] 3718 9 250A/rrun°ﬂ =g
g F AP A2xEE & T U E, FAAH Ced ZAFAE dFEE CeO2: 2 CexOs
31359 Ce-O A% o3 H=z7}t 73—3—‘3%19—“], = F 2 Cl 949 2850 Qe 3=
=y F 2 Cle] 4% ufg Hol E3e EXE HAY v Uitk Clo ZFfde
199.6eVet 201.1eVolA HArt AEFHALH, ol CeClk d§gE ¢ Cl-Ce 2FA HAEH
£ Jaz gddd. F UFEEe Cle Ced 2FHY ASS FAAA FE Rolth
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