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Abstract: A micro-cantilever uncooled infrared (IR) detector was designed and fabricated based on standard silicon
process. Because silicon nitride (§;N, ) and aluminum (Al) have different thermal expansion coefficients, bi-material mi-
cro-cantilever that is composed of the films of S;N, and Al will bend when it absorbs IR radiation and its temperature chan-
ges. The variable micro-capacitor between the micro-cantilever and the substrate will change as the micro-cantilever bends.

Hence, the information of IR radiation can be known when the change of the variable micro-capacitor is detected. The test

of a single detector by outer apparatus shows that the micro-cantilever has strong response to IR radiation.

Key words ;uncooled IR detector; micro-cantilever; capacitor; MEMS

Ell

i

: LT AMEMIZR A PR 2SR D B BIAT SME IR FildE

BT SMRNI S SE R BT AMRIZF R MR & FF B
FIEB AT SRR, B R R LT SMEMI AR 220
TR (—RAEBAIRAL (T7K) ) 5% F LAE, Xt
B BRMEERERNH S RE, AR TO6ER
LTAMEIAR R ) E 0. AR TR B AT SR 3%,
B L AMEM SF AT E SN, FTLAERBRIFET L
i, BA FIER ) Z RN . IRHRE Kuse 22 A F
VO, T4E R bolometer [ 51 3 A2 #2571 LR AR
CMOS {3 3 %, NEDT 7] LAaA B 0. 1K, i 8] 7 5 AT
35 18ms (HRES TN T ZART2RE, HIE
Tkt b3 4% R. Amantea L. A, Goodman 5 A 38

W7 B ;2005 - 05 - 23, %5 A 3#9:2005 - 11 - 27
EEWA : TR ST (42201030104)

T AR R I BTSN SR, B
RATSMRIIER A P RCR R R SR AL S 0 ) 2
BTSN, AP 1 B 5 BB R AR R
WAL SMRIIAEHE AR AR o, BB R SRR T L
SEAIE A THVEMEE T, SRR VRATRIE LR
RO SRR R R, O BT B AT LR
AR HIHERE, B8 L ATLIGK S| SmK @ NEDT! %),

1 it
1.1 R ‘

R PR RE M R BUROK, T2 SRR
PR R BB, EFTR BB A A 7 —
TR I BR, e bl R B AR AT R AR 5 .
R RAE TS LD SMEIN 4% IE R F X F R, A

Received date; 2005 - 05 - 23, revised date: 2005 - 11 - 27

TR M X (1979-) B, RBFEN, PR L BB ARYHTHME 7% UHRA , TENEREA LM B T 5.


http://www.cqvip.com

1 X B BRI B 41 SR 25 O B _ 47

g2, L00

1 3 gy A
GEd Ik 4 I i

ﬁ:ﬁf - A

COREH R

1 EH RIS RNSENRER

Fig. 1 Sketch map of cantilever detector’ s structure
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Table 1 Parameters of some materials on silicon process

EE BRER afes  mEk#E  nE
x10°kg/m®  GN/m*  W/(m-k) x107°K"' J/kgK ~
SiN, 2.40 146 55 2.8 691
Si0, 2.66 80 1.4 0.4 700
£/S LR 161 34 2.4 710
Al 2.70 69 236 23 908
Au 19.4 80 318 14.3 129
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Fig.2 Refractive index of silicon nitride’ s film as a func-
tion of wavelength
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Fig.3 Simulation of the cantilever’ s temperature field in
invariable IR radiation by Ansys
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Fig.4 Simulation of the cantilever’ s bending (d) as a
function of thickness ratio (n) of two material by ansys
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Fig. 5 The process of the detector’ s fabrication
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Table 2 Design parameter of the micro-cantilever
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Fig.6 A array of the detectors
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Fig.7 The response of the variable capacitor to IR radiation
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