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Abstract

We investigated the etching characteristics of YMnOs thin films in high-density plasma etching
system. In this study, YMnOs thin films were etched with CF+/Ar gas chemistries in inductively
coupled plasma(ICP). Etch rates of YMnO; increased up to 20% CF4 in CFJ/(CFs+Ar), but decreased
with furthermore increasing CF4 in CF4/(CF4+Ar). In optical emission spectroscopy (OES) analysis, F -
radical and Ar* jons in plasma at various gas chemistries decreased with increasing CF4 content.
Chemical states of YMnOs; films exposed in plasma were investigated with x-ray photoelectron
spectroscopy (XPS) and secondary ion mass spectrometry (SIMS). There is a chemical reaction
between metal (Y, Mn) and F and metal-fluorides were removed effectively by Ar ion sputtering. YFx,
MnFx such as YF, YFz, YF3 and MnF3 were detected using SIMS analysis. The etch slope is about 6
5" and cleasn surface. surface of the etched YMnO; thin films was investigated with X-ray
photoelectron spectroscopy (XPS) and secondary ion mass spectrometry (SIMS). The etch profile was

also investigated by scanning electron microscopy (SEM).
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Fig. 1. The etch rate and selectivities of YMnOs

over Ce0O2, and PR as a function of
CF4/(CF4+Ar) gas mixing ratio.

CFy/(CFs+Ar) 7t Eulol w2l YMnOs, CeOs,
2 e Az 54& ol#sty] sl OESE

AZIARA B Y =FA] Vol. 14, No. 12, December 2001.

961

o] 43} CFy/(CFstAr) 7t E8&0t E4E &4
sttt 2 28 OESE ©] 839 CFy/(CFs+Ar) 7}t
2 Egld wE CFJ/Ar E8=vt9 F gz ¢
Ard] BHEA7IE EAS AFoltt. HEE F oz
2 Are] 32 Z+z}E 7035 nm, 750.4 mol ¥l

CF; &30 718 wet Ar HEA7I= MA
3 7489tk Ar 9o WEAYIE CF, %ol
20%7F € wW7lR] MAE ZAEHen 20%E do
A G383 #Asgh olHd AAZRE CFy
9 w7} ¥& Hg AAe Ar 4R FEA F
CF.8 27} ZF71gd 7194989 F adze 9&
A2 kg Aelgte AL AT + AU
CF:2 vlgo] o & 7% Fo Ar &0z W&
A7 Ar YA Zage] o A& 29
20 Uelt RAF o] CFy THFo} ¥ A% Ar
I F gdZe] 84 €& A& & F Utk

100

80

Ar (750.0 nm)

40

20

Emission Intensity (Arb. Unit)

0.0 0.2 0.4

CF,/(CF, +Ar)

0.6

a2 2. OESE ©]£% CFy/(CF+Ar) 72 &3]
u& CF/Ar E8t=vte] F &0z 4 Ar
9 FFE AL

. Relative OES signal intensities as a
function of CFy/(CFs+Ar) gas mixing
ratio.

Fig.

= A

YMnO; &% ¥R 478 AE€F 25, Mn)
-Fe Aoz £84d9 85 He] EoF YMnOs9
A48T CR 730 *2 A% o & AL
2 d¥T £ At ¥ 3& XPS BME ol &%
YMnO; EANY 384 AFEHE B Re=
Y, Mn, O, F7/} H&=HS8th XPSE o 8% narrow

scan ¥A1& YMnOsst @oiZs) sed wge =
Astrl 9@ Aelth YMnOs e S A4¥



}. KIEEME Vol. 14, No. 12, December 2001.

(Y203, Mn:0z)9l &8l Z&907 W&o 353 4

gle] wmE CF/Ar Ze=vle] v g W &

Za YMnO:9 A4 E4L fEsted 83
29 4% CF/Ar E3ug H$E ¢ AZd 9

& YMnO; % EW)A Y, Mn3} Fo A7]9) ®3}
2 B9 Rojth. 1Y 4ael udehd A} el
]
E
%

a3 3. CFJ/(CFs+Ar) 72
YMnO; EHY XPS
3. XPS wide scan
etched
gas mixing ratio.

3t et 2"
wide scan 2HEH,

spectra of YMnOs
under CFy/(CF4+Ar)

Fig.
surface

2) CF jar=8i2 7

3) CF /Ar=5/5 Vi

160 156

Binding Energy (eV)

a7 4(a). CF/(CFs+Ar) 7k &3 d)of] upe} 4z
g YMnO; = HHAMY Y 3d
narrow scan ¥ EJ,
Y 3d XPS narrow scan spectra of
YMnO; surface etched with CF4/(CF4
+Ar) gas mixing ratio.

Fig. 4a).

962

AHEHL

—=S=mx

Y-3d 1532 eV, 1551 eVelA ZZ
Y203(3ds2) Y20:(3dsn)e] T 7H9] HAE Holx
e, <) JAEL CF9 v &0 255 HA
g8 2 < g olg FHERE Y F Abold
YF, YF: YF; 22 3383 ghgo] dojdrts A4
S g $ e HAEL Y.0:8 Y-F2 ved §
otk A 947k wtate] Fwd AW o
TALLEY 38t o] Fo] wAsHA FrHS].
e 49 Yo A oo Y:0:9 ZdeH
Ayt Ze AT AY 1559 eV 1579 eV
oA Y-Fe mart velstth

I 4(b)Ee CFJ/(CF&+An 7} E&djo] wet
q3A¥ YMnO; EWolA 9 Mn 2p9 narrow scan
29EZE ¥ Aotk Mn-2p 2HEHL ZZ
640.0 eVe 6506 eVelA Mn-O (2par)$t Mn-O
Cp2)9 F MY =22 vepdth Mn-F H3E 2
oY= & 18 eV AE HL EM Yelgted
Z+z}t 641.3 €V, 6522 eV olith Mn-O HAE CF4
ol 718l wel #AsRn wE Mn-F I
aes F/sgd ol8d FHEHE Mn-Mn Z2F
o] Mn-F ZA%Ect 312 2[9] Mn-Mn E2 Ar
o] ZEo o3 Bl gA Ao AR AAH
7 WEolgt BuEw MnO; M329 ZEE Ard
Z7}e] wat Aadte Aoz B 4 gtk

Mn 2p -0

Mn 2p -0
Mn 2pa/z
Mn2p - F

(1) CF, o'“y o

(2)CF /(CF +Ar}=0.8

(4) CF /(CF +An=0.2

645
Binding Energy (eV)

23 4(b). CF/(CFs+Ar) 7t & wa} 27ty
YMnO; #et #olA e Mn 2p narrow
scan 2B EH,

Fig. 4(b). Mn 2p XPS narrow scan spectra of
YMnQs surface etched with CF4/(CFs+
Ar) gas mixing ratio.
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Fig. 5. Mass analysis of YMnOs; surface etched
under CF4/(CF4+Ar) of 0.2 by SIMS.
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