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Fabrication of a Micromachined Metal Thin-film Type Pressure Sensor for High
Overpressure Tolerance and Its Characteristics

A", dgF°, AN
Jae-Min Kim*, Byoung-Kwon Lim*, Gwiy-Sang Chung*

ABSTRACT

This paper describes on the fabrication and characteristics of a metal thin-film pressure sensor based on
Cr strain-gauges for harsh environment applications. The Cr thin-film strain-gauges are sputter-deposited onto
a micromachined Si diaph- ragms with buried cavity for overpressure protectors. The proposed device takes
advantages of the good mechanical properties of single-crystalline Si as diaphragms fabricated by SDB and
electrochemical etch-stop technology, and in order to extend the operating temperature range, it incorporates
relatively the high resistance, stability and gauge factor of Cr thin-films. The fabricated pressure sensor
presents a low temperature coefficient of resistance, high-sensitivity, low non-linearity and excellent
temperature stability. The sensitivity is 1.097~1.21 mV/V- kgf/ct' in the temperature range of 25~200T

and the maximum non-linearity is 0.43 %FS.
1. A 2

UFMNE B VP4 S22 g4, 2
FUE, AP 74 © APYo) WHHez 2
29 B3 HAZo: 22, 3¢, ¥E ¥
5 5o QoRU BANME AT 5 Gt &
8,723, A7de o4F 4 3N 27
2 i1l 71&e) AEdQ Ao olgw
zeael 2%, 72 9 Azo] Puishy 1,
2 58 I BHME AHgo] THsEA,
=7t W1 Palsdo] ol o= WAtz
sladlE AR Qs V=g Rgol Lo
2%, 243 U cigadao] ocHal.

mlolAZnANr&E ALY YAV Si ¢
JAHE 2=, 204 gEel GAAo]
Sasim, 48, 2%, AA Taln Ry
ol Fhssith Zau, ¢xwel YL A
ARE Q3] LEEAE ABANEAA A

: FAUYa FRJAIHY WlERYLAZHAZ
(B3 A A F85 4 69-1UA], Fax :
051-328-2526, E-mail : gschung@dongseo.ac kr)

AJAAE 120T 0|43 SEME A8l B
7Hs3tH3l. E3E, olejdt uimAa] A
o] BEAFE sidsty] ¢ste ‘90dcifE 30
0T7ZHA] AME 7Hs3t fAA Eel¥ Ssol ¢JA
A7t A= gt stFo] wixri4]. A, 7
AR erd Ao} stainless steelRTIE HH 4
sl ol Ml7bgo] Ro]3t Si tlolojBate] ¢t
Y ZAAHEE F& gy 2EHU AQRAE o]
L3t Y 9 FFAAME AY FE, 3l
HzlAl &7t ALY ¢ AP} algo] &4
3o A%, F3, FA: g cfkdate] e
Rojt}.

Ay, ey AEHQ AolxY AMEEE
Au-Nigt2[7], Mn[8], NiCr&h2[9], Bi-Sb[10]
a2z CuNiAl #$F[11] Fo] AMEFHI 9le
u, @2 AolAl&z vlAY wjFe HEIF F
3 A2¥H7} ojYPch W, Cr T AR5
uls] Wl d E FAAYYS XY st F
Foll #AIgol A 2Hg (adhesion)o] 4313, &
< YA 6018 AAEE 7H7] WE

- 192 -



of 2E#Q Aojxe] MmEH FE3Ici12].

utebd, 2 dFoHE XZ7HXY e
Al F&FHY dYANY EAZEY
oLzt AMgA] 3o E AME ¥ F& ¥
w1y GHAME Estdc. £UEE JIEY
SUSS-9] 24 Ebgdalo] mjs] | Aol ¢
2, FAMol 3, 7IAY uRY AFY
od3ko]l Hon, njMstgol &oldt Si W} clof
o2 gt Y, UXEEE v2F
8 AN} Aojx &g Xy 7]uky F
Fol BAGol Aol £43 Cr 2EHQA A
121§ AH&stodeh

[

2. dA 4 A%

a3 12 s 4§ ofola oAy g
¥ AdFMA2 HFY eME =AHeE U}
el Rojth 4 2wy AP T2
o 7kZol o3l AF Higol $4¥ Si
tloloj Z3lg ARG AHI FA A7t 7}
%3t SDB SOI 7]%hg AM&-3t4dch

3w, SDB SOI 7|3t ®xA] SOl 553 F
77t gt AX 2 cioloj o] sjslr] wEol
SOI wiutsiel A3t FAA o 7]eo] tiets] F
asith, A7 EHE ARFAYLS FAA e
2 713 oy, 534 FHAE FHIA
2ZAo] 7s3lth E 4 AY HEF ¥W AH
718t ¥ #©at 0.2 m ol FA AHE ¥
4 Q7] "Rol, ¥ dAFelNE A& Felt
2}7} 850x850 ym”° X 8 ymQl viE caviyE Ze
handling 7|3t WA £v]¥ Tk, 25 md] F
74E 2t n-epi active 713 AFFYPYYL F,
2L gXe & vl TMAH 48 20 wix,
80TCollA A7jstety AAF=Pe 2 vF cavity
& 7t= SDB SOI 7]3h& ¥ A3}e] 256 ym F71¢
uta} clo]o) X3S Azt TH13].

T3 DC ¥hed AMEYHoR 350042 Cr
ulube Zabsio] ululy AEHQ AolAE ¥4
stgct. d2nEoes 2EHQ AAS HAE
Balxjel AAdsle ¢y AXEE AH2RYE ke,
Fog AFL FstL YYIAE AFsio] A
713 B4 B4 9 3uidch #® 12 O
o] Zx g dxg AL 42 Yepd Aejth

; \ Handling wafer

(a) Fabrication of contact & cavity

(b) Si direct bonding

(c) Electrochemical etch-stop

i ‘-

(d) Cr thin film formation & Metallization

-

(¢) Anodic bonding

ag 1. S5y Al AAFY A

Fig. 1. Fabrication process sequences of a micro-
machined Cr thin-film type pressure
sensor for high overpressure tolerance.
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Tab1le 1. Deposition and annealing condition of Cr
thin-films, respectively

Deposition conditions Parameter
Target Cr 2" diameter
Power 140 W
Working gas Ar 35 scem
Substrate Temp. Room Temp.(277TC)
Vacuum 9 mTorr
Annealing Time 48 hr
Annealing Temp. 300°C
Au Al
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Fig. 2. (a) Cross-sectional and (b) top views of
fabricated metal thin-film type pressure
sensors, respectively.
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Fig. 3. Temperature characteristics of fabricated
metal

thin-film type pressure sensors

according to applied pressure.
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Fig. 4. Non-linearity and hysteresis characteristics of fa-

bricated ceramic thin-film type pressure sensors.
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Fig. 5. Sensitivity and TCS characteristics of
fabricated metal thin-film type pressure

sensors according to temperature.
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