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Abstract: New types of oxygen sensor that can operate at room temperature using the intercalation of

oxygen molecules for the layered compounds CuFeTe: have been developed. In our previous

experiment, response time for oxygen partial pressure was improved by using wet etching and

photolithography for forming many fine holes on the surface of single-crystal CuFeTez thin films.

However, the resistance change was small in an oxygen gas response because sufficient etching depth

was not obtained. In this study, we report application of deep etching onto CuFeTez single crystal using

of centrifugal etching in order to improve the aspect ratio and the etching depth.
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Fig.2 Image of micro-fabricated single-crystal CuFeTez

thin-film sample.
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Fig.4 Schematic profile of a fine pore obtained by wet

etching of a solid through a window in a mask.
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Table 1 Etching rate and etching factor dipped in
(NH4)2S20s FeCl; HCl solution and mixed
solution of FeCls and HCI.

Etching rate Etching factor
[nm/min]

(NH.)28:20s  30wt% 0.35 0.24
FeCls 20wt% 0.24 0.36
HCI1 7vol% 0
FeCls 20wt%

4.4 0.84
HCI1 7vol%
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Fig.5 Micro-fabricated CuFeTez etched using (NH,)2S,0s at
(a)0rpmand (b) 800 rpm of surface and depth

profile observed by 3D laser scanning microscope.
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Fig.6 Micro-fabricated CuFeTez etched using FeCls +

HCl at (a) 0 rpm and (b )800 rpm of surface and

depth profile observed by 3D laser scanning

microscope.



-18 - Pl - 7Ky - HUE - SE0E - AT H

3.3 CuFeTe,dTvF V¥

Hkgk () ToO=yF o 7IZBNWT, =yF 7 L—§,
ToF T Ty F e FigT ([T, i E O [nER
5, wOINEEa% ROHERO E D INEEg = 9.80 m/s? T
B LizbDxa, LT, Mihe L7-(a,=a/g ). =
F 7 L= MZOWTIE, @O E MR FEIR TR & A
LERHELNTNDN, BWER TS E VBB ALN
TR, g D A3 59O R Ik B A Gehif k)
WL DWBNKEL, =y F 7KL CuFeTe: OFK Kt
(& 2 AL R A SCRL RIS 72 B et O ) SR L B T,
WL DEBN NS DO EEEZLND. =y
FT7 77 BIZONTHELNTYyF T E2(TH L THE
ERLTWS, mLNEET D2 & THMMICY A Ry
FU T ERHICEILZEE R LTV,

€Y

1.2 + . .

Etching rate [um / min ]

0 50 100 150

(b)

o o o
£ (e)] (o]
T T T

[ ]

Etching factor

o©
N
T

0 50 100 150

a,

Fig.7 Dependence of (a) etching rate and ( b)) etching factor
on the a, value for the etching of 20 x 20 umz square
holes using FeCl3 solution.
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