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Formation of Ni Oxide Thin Film and Analysis of Its Characteristics
for Thermal Sensors
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Abstract

Ni oxide thin films were formed through annealing treatment in the atmosphere after Ni thin films
deposited by a r.f. magnetron sputtering method and then electric and material properties were
analyzed for application to thermal sensors. Resistivity of Ni thin films decreased after annealing
treatment at 300 C and 400 C for five hours due to crystallization of Ni thin films but the value
increased over 450 T because of Ni thin film’s oxidation. Resistivity values of Ni thin films were in
the tange of 105 1Qw/T to 284x10° nQem/T according to the degree of Ni oxidation. Also
temperature coefficient of resistance(TCR) values of Ni oxide thin films depended on the degree of Ni
oxidation such as 2,183 ppm/C to 5630 ppm/C in the temperature range of 0 C~150 C. The results
demonstrate that Ni oxide thin films of annealing treatment at 400 C for Shours could be more
advantageous than pure Ni thin films and Pt thin films from a point of output properties and TCR,

applied to thermal sensors.
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T = W
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Working pressure |5 mtorr

Substrate

AbOs3 (96 %), 0.625 mm(t)

I HARNS G2 &A4ste] o e AEdgY
vAEtetel  dxele wWE AAPAHL  X-Ray
Diffraction(XRD) v & of&3lh o A3AE=

Energy Dispersive x-ray Spectrometer(EDX)<
el AT gYgd dxg z2rAM FA43
HaAskshtel TCR#EE 0~150 € &%kl A
S g el
7 FHe 2 3 3t 2l g
o) 31 l]iﬁ%ﬂ%ﬂ%%-@%ﬂﬂ()tﬂ
M1 kQ A E b= 2 2}
f AN qgAlel g A4 5
ol A A7 A e,

03:
rlo
o
S
2

w
=
oo

1 Ob
ﬁ.rL
qoose MY
ofl
£
>
1o
N

il

B

1o

f

k1

2

o

=2

5 rir
oXx (E 0150 &
off Bt ok x

oﬂ,.—i
=
A
2

22
o
i)
o
o X
N
fri
o

4

¥,
T
z
2

i
)

-
'

.l T
2o

O
Br

:I.
f
g r
é
(o)
()
<
3
=2
_>,:
ot
>
FiJ
1\8‘]
R
ic)
o
=
|
1o
=

|
LN
ol
ofN
NS
N
ol
ol
3R,
B
18

v
3
1o
=
iR
oX,

f
L, 2R
b ok 2 2L ob R

u] }-mgd‘

ol
ol
P
!
I
oy o M

,d
o

N
S
S
@)
o
ox
=2
2
o
o d
(A s = A

& A 58, clelg Yanee
%E&mTﬂHEJ%M14ﬂ“%°‘
400 Col Al v AbEre] w)A g 743

0 CelA 6.0x10° LlSZCmQ.Er. = A3
> o 4 ol Eeh 500 Col i 284

-
[

3
i

2
-+
2
_E
_Y};
-3
2
o
o
0’1,\1
2
Ol
o
o]
4* oy = jo b
o
HJQ: mlo
i)

)
rr
=

0
g
B
2

2
ic)

), o
k1
N
(O}

X Ol\' 12



k|
10 |
&
C: 10 £
», 2
e 10 E
=z
4
2
0L = —¥
10" L 1 i 1 1 1
0 100 200 300 400 500
Temperature ['C|
o YA dute) wo] mE v A3 Wil
Fig. 1. Resistivity variations of Ni thin film
with increasing annealing temperature.
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Fig. 2. X-ray diffraction pattern of Ni thin films

about different annealing temperatures.
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