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Abstract: Aluminum nitride (AIN) thin film and TiN film as a buffer layer were deposited on INCONEL
600 substrate by reactive RF magnetron sputtering at room temperature(R.T.) under 25~75% No/Ar
atmosphere. The as—deposited AIN films at 25~50% Ny/Ar showed a polycrystalline phase of hexagonal
AIN, and an amorphous phase. The peak of AIN (002) plane, which was determinant on a performance of
piezoelectric transducer, became strong with increasing the No/Ar ratio. Any change in the preferential
orientation of the as-deposited AIN films was not observed within our Nz concentration range. The
piezoelectric sensing properties of AIN module were performed using pressure-voltage measurement
system. The output signal voltage of AIN module showed a linear behavior between 20~80 mV in 1~10
MPa range, and the pressure-sensing sensitivity was calculated as 3.6 mV/MPa.
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Table 1. Deposition condition of AIN and TiN.

Item AIN TiN
Target ANS-Al 4N5-Ti
Power [W/cm’] 2 3
Working pressure [Pal 0.6 0.6
Atmosphere [2%6Ny/Ar] 25~175 25
Substrate Temp. [C] Room temp.

INCONEL 600 7] (74 17 mm) “el
ANG, 217 39119 &% Al Ti BlZ& A&aho] ul
$4 RF vlodEg 2 g3 (LSS-01, J&L
Tech, Korea)2 TiN M35 9 AIN =uhg A3}
St ou] AdS F3ske] INCONEL 600 7] “dol
AINS AH Aurst 7%,]. AIN Htulbe] Fdo] WASH
= Zo] #EHEJH. o= AN IRZAF (49
ppm/K)¢} 7]#¢l INCONEL 600<] Od% Al
ppm/K) o @A ztolo] 7|Qlate Ao =, AINJJr 71
e Sk %ﬂ%ﬂﬁl’“a 7HA = Hi#% o] =Sie]
ottt =3, HHSS dBZATY WAAE ¢
o H=omA9 7<47] o
9.4 ppm/Ke] < 33A 4}
A7) A E}Hg 7L‘_‘:. TlN% B 3

PN
=t

_1

s

rﬁl‘ r°

o
fru
N
N
N
[—y
ol
Sh
x
X
0
and Ol’
R

32t 4

S
(o0
ol
oX,
o

i, AIN A gt

>

0.6 Pa®= frA|ste] whet s

el A Zkzr 25, 50, 75% No/Ar= A o] #
A71E WA AT Fr’?ﬂ °F 1 ym= AatAct
AIN# TiNe| A9 =75 % 1o YeEiSdt

o1 A=

Mo 2 o 2
)
=
rlr
(@]
©

S
aQ
-
2_11
Gl

o Ho

o
ol

HI=

of >

)

32

. O

=

z,

22 54 4t

INCONEL 600 713 (A7 17 mm) ‘el 4
AIN ®tebat TN #3339 2f S e} v S
surface profiler (Alpha Step 500, Tencor, USA)=
ZA43A ek 2A-d 42 XRD (Rigaku DMAX2200,
Japan, Cu Kal, 40 kV/30 mA)S o]&3ste] 10~70°
FFolA ZHsA e AIN €] v A3 5
AL EA4 4% (HMS 3000, Ecopia, Korea)2]
[-VEA S o] &3te] ZA4s3ith

& AA B B BE L o)z A Hw

}\3 u]——&x}

:(o
4l



ANAAA 78] =i A,

Laser-welded
SUS 340 sheet
(100um-thick)

|

Electrode
(SUS 316)

Output
signal line

Le—

46.7 mm

mm 1 AIN film(~1um)
on INCONEL

Fig. 1. Cross section of sensor module.
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Fig. 2. XRD patterns of AIN thin films deposited on
INCONEL 600 at various No/Ar ratio.
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Fig. 3. Electrical resistivity of AIN thin films deposited
on INCONEL 600 at various Ny/Ar ratio.
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Fig. 4. Time-output voltage behavior AIN thin films

deposited on INCONEL 600 at 5 MPa(@ 2 Hz).
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Fig. 5. Oil pressure-output voltage behavior AIN thin
films deposited on INCONEL 600 at 1~10 MPa.
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