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Abstract

YMnO; films are excellent gate dielectric materials of ferroelectric random access memories (FRAMs)
with MFSFET (metal-ferroelectric-semiconductor field effect transistor) structure because YMnO; films
can be deposited directly on Si substrate and have a relatively low permittivity. Although the
patterning of YMnOQs thin films is the requisite for the fabrication of FRAMs, the etch mechanism of
YMnO; thin films has not been reported. In this study, YMnQ; thin films were etched with Cly/Ar gas
chemistries in inductively coupled plasma (ICP). The maximum etch rate of YMnOs; film is 285 A/min
under Cly/(Cl:+Ar) of 1.0, RF power of 600 W, dc-bias voltage of -200 V, chamber pressure of 15
mTorr and substrate temperature of 25 C. The selectivities of YMnOs; over CeQ: and Y205 are 2.85,
172, respectively. The selectivities of YMnOs; over PR and Pt are quite low. Chemical reaction in
surface of the etched YMnOs 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 selectivity of YMnOs

thin films as a function of Cly/(Clx+Ar)
gas mixing ratio.

YMnO; 458 ICP Fvi9} Cl/Ar 7t2 & ©] &3}
o AzZsig. 29 18 Cl/(Ch+Ar) 7F2 &
o wlg} AzZg YMnOs 2o 27t&3 ¢F3e
2 ALEEE CeO: ¥ YoOy vh2a EFE AMEHE
PR @ 384 Pt dl& YMnO; dhete] 4z
A& Jebd Aol oW A FH
600 Wl rf 88, -200 V9 A& ulolojz 4k 15
mTorre) &2 43, 30 scemd] & 7F2/%3% 25
Te 719 222 nHANRG. 29 1A By b

MaE



2 Zo] Cl v &o] FolA+E YMnOs o] 47
&8 F7hE . YMnOs; wete] Ho Azge
Cl/(Cl*Ar) 7} EFu)7F 1.0 o)A 285 A
/min°lf e}, olE YMnO; #2H& 4zt glof
A, Cl etejzo] o 23t 4zbo] Ar o] 2
g 23 2HHY vl A& Aoz F
€37] MEd Aoz BdPh Cl/(Ch+Ar) 7+2
B Sl wek CeO:%t YoOsol Wi
YMnO; #ete] deine w2 Fogc o Re
CeO2% Y059 42t A) Ar o] 2ol 9§ 2¥E] o)
sHetAd Hzel vig o ARHoE ALUHE A
& ojvigch W, Pte] @ YMnO; utate] A
#o)= Cl/(Cl+Ar) 7t Efu|7t 184S A
A3 F718% PR A4& A9 dA& g ¢
o 2Eg vtaa BEFEA AMEE)] PR %
AAE Aoz wdEch YMnO; #ate) Hul Az
€& 98 F J& Cl/(Ch*Ar) = 1030 ZAANA
CeO:, Y:0; Pt 9 PRel Wi YMnO; #ute] M+
¥ 2zt 2.85, 1.72, 045, 0.060] 4t}

100
90 - Vol
,/"
sk y

g 70 ,/"'

? /€L, (257.8 nm
§ of [ Chastonm
Fof ™
g 40 »

5 e X

0 -
20F - - Cl (438 gm)
wh Ar (750.4 nm)
of & \
00 02 04 06 08 10
CLACL,+An)

38 2. OESE | &% Cl/(CletAr)9 7l
E8ve] B E Cl, Clp, Ars) 33 A7),

Fig. 2. The emission intensity of Cl, Cl;, Ar
as a function of Cl/(Cly*Ar) gas

mixing ratio using OES.
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Fig. 3. The relative atomic percentage of
YMnO; thin films etched as a
function of Cly/(Cla+Ar) gas mixing

ratio.
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