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(A study on Etch Characteristics of Y203 Thin Films in
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Abstract

Y203 thin films have been proposed as a buffering insulator of metal/ferroelectric/insulator/
semiconductor field effect transistor(MFISFET)-type ferroelectric random access memory
(FRAM). In this study, Y20s thin films were etched with inductively coupled plasma(ICP). The
etch rates of Y203 and YMnOs, and the selectivity of Y203 to YMnOs; were investigated by
varying Cly/(Clo+Ar) gas mixing ratio. The maximum etch rate of Y203 and the selectivity of
Y203 to YMnOs were 302A/min, and 2.4 at Cly/(Clo+Ar) gas mixing ratio of 0.2 respectively.
Optical emission spectroscopy(OES) was used to understand the effects of gas combination on
the etch rate of Y203 thin film. The surface reaction of the etched Y203 thin films was
investigated by x-ray photoelectron spectroscopy (XPS). XPS analysis confirmed that there was
chemical reaction between Y and Cl. This result was confirmed by secondary ion mass
spectroscopy{SIMS) analysis.
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Fig. 1. Schemitic diagram of ICP etching system.

Y0y wbeE ICP A7 A& o]43t Cly/Ar 7k
g wszlaA AZEdel 28 12 A
A8 ICPAI AREE vebdl Zloleh & AFE
Y05 Hhee ] 7h afelnz] 83t
Cl/(Clo+Ar) 7k &3] wigle] w2 Y,05 923}
YMnOs9] A1z grzel YMnOsell tigh YoOs Bhete] A
7t A2 2alksigoh A7k 248 242 of Aol
600W, dc ulelelz Adgde]l -200V, WHEE {FHo
15mTorr, 718 &57F 25T o|giek Ch 7822 371=
o mE F=ERE A73) 93 A 2T W
3}eke OESE AMgstel EA3tedeh Y0 P& &2

AZb F Alge] w24 4 FEp Ag A
o] ¥Ae ESCALAB 220-IXL. XPSZ 3§3}sirt. el
Uz ozt 950 o}E(watts)2] Al Ka (14866 eV)
BAHradiation) S AREstRom, HEd 40 e
AgAle] 2AS 918 narrow scan #442 Ep=20 eV
(L 40 eE FY3iick Agae g8
SIMS ¥#4)& sjssich

Azt

pr o)
T e

Zn}

r
=Y



20014 98 BETFILBEH

a8 2 Cl/(ChtAn) 7t &3] Wl alg
Y205 2heta YMnO; ubete] A7k 459} YMnOs wbet
o A Y205 B AEu)E RT3 i) o) u
Azt 3 2L 2 of AHo] 600 W, de wlelol
Zgle] 200 V, ¥MEZ ko] 15 mTor, 7]9 L=
25T ot

500

Etch Rate[A/min}
Selectivity

T

¥,0/YMnO,
. .

0!4 OTG
CLJ(Cl,+Ar)
. Cl/(Cla+Ar) 7h2=E3d]o] Wd YoOs9k YM
n0s9] A1Z-&3 YMnOsoll Wk Yo0s9] Azt
Arap

Etch rate of Y203, YMnOs and selectivity of
YoOs to YMnOs as a function of Cly
(Clz+Ar) gas mixing ratio.

08 1.0

Fig. 2.

a% 204 B wiel o] Cl/(Ch+An=02714
Yo0s Whe] Azt Sxrt SUkskan Ch 7k o] 1
ooz FIghl uwlel Y03 uhte) Azt Sxe 7}
2ot webd YoO, Wk Ar ofol| 2§k ~AuiE
¥ A7} AstA A48 FAC A eege sk
whgo osle] Azl A9l Cly/(Cl+Ar)=02

7l YoOs ®bete] Alzd 4= 302A/mine] 7,
e 2704 Y05 Hbetel] gk YMnOs2] A7 Al
vl 24 °)gich

Clz 7k2=9] H7leke] w2 Y05 ¥}uhe 27} &%)
ek s ol fJ8le] OESE o|&slely, =23
3ellA] Cl/(Cle+Ar) 7k En)d] ok Al Q) wl&
53 A717F vt olek 2 364 B ulelzio)
Cl/(ClrAr) 7}2EZW7Y 0274 Z713el w2t Ar
A} 2hashs o wksl C 22} L 22l 29

¢

o

1

=+
AT

(613)

#38% SDIE F 9%

3
8

—®— (), (257.9nm)
—¥— Ar(750.4nm)
®  Cl(436nm)

Optical Emisslon Intensity (Arb. Unlt)
8 8 8 8 8 3 8 g
T

=3

=)

1 1 1 1
04 06
C1/(Cl,+Ar)

L 1
00 0.2

I8 3. Cly/(Cla+Ar) 7h2E3m]o] w2 AlgA el
F A7

Fig. 3. Relative optical emission intensity as a fun-
ion of Ch/(Cly+Ar) gas mixing ratio.

=

gk = Cl/(Cl+Ar) 7k~ E3)7) 02 olatem =
7Vl w2} Cl 2= Z71she |l uhsl O 22t
Ar 0] 2L 7kaglc) o]e} ZH2 Axl= Cly/(ClotAr) 7}
2E3m)7)F 02 2 A= Ar Ak} C, #A}9)
FER Add A guze] Fvksb] dielw, Cly
(ClatAr) 7}2E387) 02 oAl dl= Ar 927} 2
gtez olsj C geize] AApr oz hislr] vy
< RHojEr

E 1. Cl/(Cla+Ar) 7k &3]l ale} Alzh=)
Y203 #hetEe ol o] AE A
Table 1. Relative atomic percentage of Y203
surface etched with Clo/(Cla+Ar) gas
mixing ratio.
Atom Y 0O C Cl
Etch gas
As-deposited | 182 | 484 | 334 0
Ar only 114 | 63.6 | 245 0
Ar/C1,=8/2 7.1 614 | 273 42
Ar/CL=5/5 103 | 61.0 | 257 | 3.0
Cl,only 12.3 535 | 277 | 64
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