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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 RIF magnetron sputtering at room temperature(R.T.) under 25~75% Ny/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 N»/Ar ratio. Any change in the preferential

orientation of the as-deposited AIN films was not observed within our N: 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 sensitivityv was calculated as 3.6 mV/MPa.
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MEMS (micro-electro-mechanical systems) 7]Z ol
7IRkgE Si A WA xRy REFHoR AgEH

i, 53 MEMS-Si 2tA& wao] & 243
sleaztete]l FAHs B vlolmm ZRAA HE
gold Fo Aoz 7% HAFHor AYHn

Atk [1,2]. z#Y MEMS-Si ¢4A43F wae ¢y
AXE pn AR ¥4 AFE Qe 120T
ojdel EoAi= Alfo] B3y, oA 2zt
7o 9§ AL gtk gdEyAe AzZE
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35, FAE A Aelsir)7t ojfrie wide] Aot
[3]. &8 p-SOI (poly-Si on insulator)e] <2 47}
Mukslo] 200~250T7HA WEAZS YeRf A, A3 Al
MAe] =7} gol Ut [4].
Fd Ak <Qdrtd
SHdAle]  AAFZo

71449 ¢igel vl Ee
71918 A7|EFel  2lsle
szt dAlE=, olF ol&3ste ¢EAME HEo
7bssic)h, 53] A AEtee wE S 9 EA
o qlde d Z8=m vk 1 FNAM Quartz9
PZTol| 7ukgt <=4z 7 del AdEa glon

E 8 wgog FA4E ZARE 3] 9o
ARANE 71gEd o#eol glew, PZT AHE
L%t NTE JA B dAE 7 2o [56]
AzlerulEy (AN SFuEd Aadat T
Ags A Wurtzite Z2AFEE 7Y oF
wako el AN A3 deol (498 At 1 53
ko 2ol AI-N 2% 4ol (311 A)e] Aojd 7191%

T2 BIE& JHAE BHEA, F wiFgd &
gAgdLe velich 53] AINS dukAQl Aol
719 dFEleEE 7HHA oug 1 SEAl
1L1I50TCo A %E @@xo] 18 bd #MEY]  (piezo
electric  transducer)&A41e] g0 ZdlE]ar  8le,
Akiyama 52 AIN Hiuhe] <digt AlAEe] AHES
Bag ¥ e} [7-9]. EF FHol blEvlE =S

JAEE (2600 Wm 'K, & #7148 (10° Q -em
ol4h), W& dHAASF 4~6 ppvK) E $FE
Ao v 4sxte] 7|9AA, 4d 2 74 &4
Soze] ggo] ZhiHx vk [10-13] 2y
otxgale AAH g Wil dig AR 7FedHA,
AAE BAANow FA 4y Wiy AR PH
e slo= FHofshk ul, 49t AMAMY FBARs (film
bulk acoustic resonators)®t #& FH< <bE w3}
g7ol M o] ggof Fghelo] ot [14,15].

B oApoAE Hlwd FAHA qFE #MsE e
= &9 (oil pressure)®] 2 HAsto] o g vy
Ao Hg 7H5AS AESy] fstod, ¢AA
AstdFulE (AIN) 994E F2AM WwEAH RF
magnetron 223 E|g o2 A|#ste] AA RES A%
g, w3t wate] i AN 545 HrrEdth

2. M 9y

2.1 AINZ TiN HEHE2| 49

Table 1. Deposition condition of AIN and TiN.

Item AIN TiN
Target 4NH-Al ANS-Ti
Power [W/cm’] 2 3
Working pressure [Pal 0.6 0.6
Atmosphere [2%6Ny/Ar] 25~75 25
Substrate Temp. [T] Room temp.
INCONEL 600 7]%t (%7 17 mm) 7ol &=

AN5, 274 3939 4 Ald Ti 5l e AL&38le] ub
24 RF vl EE 2Hgy &3z (LSS-01, J&L
Tech, Korea)2 TiN ## 3 % AIN ¥ohg 493}
gt oy APS E3ke] INCONEL 600 7] “gel
AINS 23 Autgk 43, AIN woto] #do] 23}
= Aol ##HUC ole AINS dAAASF 49
ppm/K)eF 7]19k¢l INCONEL 600¢] <3344 (13.3
ppm/K)el &2 g zlolof 7|Qlel: Ao, AINI 7]
#eol Fhgte SHFAFE A HH S E]]9]
gostinh wE, wHFS dBFAFe A4 9
of MForMe HrHomn FHAo]l HRI}EE
94 ppm/K°1 A9 FASGet 3~7 mb/m—-] 24549
A71A EAL 2t TING WS ) & 5} 94 ).
w2 o3 TING dutslr] A, 715ﬂr° et Ao
oM E, dE FFHT o2 747 1584 M
onl EZlE& HWY EFEE AAE Ha}ol e A
o 108 7+ olb] ~2HEAL Ak At de
F A 09 mPa °l8tE A8, AIN AE Al
0.6 Pa® #A3te] wtuts AJubsiich. AIN v
2 Aeo|A ztz} 25, 50, 75% Ny/ArZ Hu o] &
94718 waANANY FA o 1 mE Z4HsiAd.
AIN#} TiNg] Ayt 218 ¥ 1o Jeldidt

L

o 2 o

2.2 ®RY "o}

INCONEL 600 719 (A7 17 mm) “del A9
AIN ¥retsl TIN #{# 3o 9 S 4% SE=
surface profiler (Alpha Step 500, Tencor, USA)=
ZAstach 244 #42 XRD (Rigaku DMAX2200,
Japan, Cu Kal, 40 kV/30 mA)E o]&3teo 10~70°
gdol A ZHstdart. A9 AIN 2o HjAHFg 5
e EAF ZAAA (HMS 3000, Ecopia, Korea)®2]
[-VEA & o] &3t FA3r

5 AA 54 Bl 35 2 o2 AA IR
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Fig. 1. Cross section of sensor module.

7 e Zz =AM (UNIK 5000, GE, USA, 4
HE £004% FS)E AFAZ ¢4H-AY €@ =
Al 2gE ARSI ol 4Y-AYg FAAN2H
o] AIN ¥tu}& Ax 2 FHst7] fgte] 29 19 2
o] AIN o} AJHE AMEER A2t A=
B A4 102 mmel 45 A B2 F4 100 m
o] SUS 340 A A2 | f2= o HEE ugtor
AF rRE WA 918k el g3 ow A
i, A7 17 mme AIN/ TiN/ INCONEL 600 %%
Agg HEE o] 83lo] AMEEL WUFAA thoo}
Zeq e R ES AFsidch ¢d A4 =
Alel Q17F 48 & 1~10 MPa ¥ 9lolA 2 Hze F3
TE HEHoE ¢EE AEAE, A7YEe] o
3] WASE Ay A EAL eARAFAE (DSO 3000,
Agilent, USA)& o] &3}o] =435}t

3. B3 ¥ 1@

AIN A9 Ale] AAESe we AuszEes A4
kel 25% Wl 1.7 nm/mindl A 50%, 75% % &7}
ol ek 14 nm/min 9 1.1 nm/min® 722 ss
&S YeERgd=d], ol Arel vlsle] He Uz
& 2 A4E%e F7bel ©E sputtering yield2)
Aste] ¥ Ao HNE £ ok == A2
o w& AIN uhupo] AAFL 250% A EtoA
At A9, 27 20 vepd wkel o] (100), (101)
Wol wjEs = o] AFHALH, 50% AL Htol
A (100), (101) He] H=AE F7hea (002) Wol
F7h2 BFHJ. ol#d HFS wheA ~HEd
of ojg thAH A9 AN A A, 2H X, #
2], Si F9 7]¥e] FH Aglel AT
[16,17]. =3, 19 204 75% A EgloAde 79
H 2] AIN o] FA45E AL &A% 4 Q).
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o
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Fig. 2. XRD patterns of AIN thin films deposited on
INCONEL 600 at various N»/Ar ratio,
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Fig. 3. Electrical resistivity of AIN thin films deposited
on INCONEL 600 at various No/Ar ratio.

ole]gt Hd2 Bang % Nam 5% A Ans
Baustgsd, ol#d & Ax BgtdME B ®
Hel Agtz <l 2¥EHE JAEY] &5 duAzt
#Aasto] uiule] A PL A A 7B b H A9
utolo] A H Aow Az} [18-201.

¢ 32 INCONEL 600 71 Aol 25~75%
No/Ar #9170l 57 oF 1 mz A ursk AIN wbut
o] AZIAEE vellideh AiEYgo] H&4E A
7| A gol %Y FrhEle AEFE Yegudoeny, =
4 22 Wle FECEN AaEge] wE AN ¥
9ol AP 2 AolE YR @& RAow A}
s@ch =3 ol2d Aae we A Bt A
%t A= S EA SWolA Ishikawa 59
g vpel o], Al mHejo] o dEY e A g
o HAEAAYNE E78ta YR 24 T

ke
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Fig. 4. Time-output voltage hehavior AIN thin [ilms

deposited on INCONEL 600 at 5 MPa(@ 2 Hz).

. AN

60 £ I
g. _ E;'i—”
%“ i 3% 7 3.6mvMpa
s o

20 !-

v 2 4 s 0 0
Pressure[Mpa]

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

N #gow Qlste] A7 Ao 2 Whrt el
%o Aow AtmEt [21).

Z19 4% INCONEL 600 715 1ol 50% Ni/Ar
-%I 71ol A Adutgk AIN dtepo] oistel 5 MPa®l ¥

& 2 Hz¢ FH52 9E Q7 F38o A7 4H
tﬂt’l 29 AYS 4% 4798 dsd FF 2 =
o= AA &7 WFE FE G A ulasto
vetd AozA, Fz G E Si dA Ao EA
gtel o] Qr/AA Aol HF REd wE FHAY

o] FHAHQ YL AT & glon, ¥ dAFoA
o] AIN utute] A% upF7pA|R2 5 MPa®l ¢$¥<
ukE ol 7b/A Aol wEbA ¢ 30 mVel F71HQ &9

Az7t e AAA ARel ABAE A 249
& o £ o, Si 4AFA Y Fx g AN H]
dto] AIN gdAzRE des 8359 &R

5 A&dre A &+ A

19 5% INCONEL 600 713 $lol 50% No/Ar &
71 A Adupgk AIN uhebel] ofste] 1~10 MPa¢|
dE WLlolM e fe-EEARE FAHAE AAE G
bl AorA, A o4 H9 dldA FHAH v
EMS Yeies & £ ded, 2 #AxEE o 36
mV/MPag YeERUIleh web FF 9 kol= A A
3R Bato B MM RES H Wil g &
g EAo giFHQ F4e] g

4. 88

B AP AUAFuE(AIN) e Lol
-84 RF magnetron 2% E 8o & 25~T5%Ny/Ar &
Ao A A&ste] F9 (oil pressure) 74 54& W7}
shaleh A2, 25% AA BEgelM Aukdk AIN gt
AARAL (100), (10D)He] $-41 wigs|dom, 50% 2
2 Bghel A (100), (101) Ho] F7habda b W
o] gl Hi= (002) Wel dexow AEHU,
5% A Bt A ulAe] AIN Zo] A%
S U £ Uk 0T we F4 BN E B
721 ke Az <ls) Ad¥EH JAE] &F A4

A7} gaste] viube] AARGLE AAA7IEE HA

Ao ututo] FAP Heom Atmyrch =, A3
AIN Huke] #7)AGE 37~39x10" Q - cmBA £
Aol Aol AirFet Wl delA= 2 AolE e

2 @ Aoz FAHACH 50 % Fa BdAM H%
3 AIN ulubilA REo] 5 MPa9l ¢3& Wi Q7K
AAg e weba] ¢F 30 mVel F713<Q FYA157F A
#4 A £499S & F ek 1~10 MPas] ¢
ool e gE-FAY 542 A7F gl T
of wel AMAA vl 548 JeEdS € F AN,
O e o 36 mV/MPag e o] -?r‘ﬂ"‘“*lfr-’*']
53 29 542 A% F deH, FF 9 ko
= AA H2E Fahol ¥ A EES {5 Wt
3 28 549 dEFAH ddo] 7Ihed.

#Atel 2
BoAe dEAnusled Adn a8ty

(KCP 12068-1)¢] <d+-8] A el els] FaA=HAETS
FA 8k ole] ZAL=H
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