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Fig.1 The structure and deflection of the microcantilever
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Fig.2 Setup of photothermal excitation and electrical sensing
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Fig.3 Setup of the stress sensitive resistance
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Fig.4 Output V, vs the infrared radiation power

3 ASMESRUERHESBRBERORK
ik
bR S o R IR A B AR

Si0, , R F) “ DURAFE B ", Si0, HIEBAEH
JBE, D R e A RAE IR R BUE , A LB
BT RS E RAEE . & TS RMB SR
BREKRBEERBR, TZ LERBEREESR
ME A5 LB, R E BB & R
THAHRHEREB(AD (& (Au) F8(Co) =#
SR WREER . dX(7) 715 8 hiREH K
JRh et B R i R R

5, t +1,)
Sp = =2(a ) (5
2

) .
I3
W(A,t, +)¢2t2)n

B L=1000 pm,t, =9 um,W =30 pm,n =
0.1,kM&K 1 PEA X RHEEE, T E L MEE R
TE=FP YRR L T OLLSMAST R U 5 BB L%
A S i, 8 S TLUUE D, X FrEENEE R
LLAMRINAS TS , R S R U S B 048,
BYEEHR n=0.32 5, REEBRAAKE 1 x
107 pm/pW.

(13)

®1 FXWHHEESR

Thermal
. . Thermal .
Density Elastic modulus . expansion .
. conductivity . Heat capacity ¢
Material P E N coefficient (kg - k1)
(kg m™) (10" - N-.m™) ( Loh o €
em' .
v (107 - k™)

Silicon 2328 1.00 150 2.6 700

Gold 19300 0.73 296 14.2 129

Chromium 7100 0.25 96.5 8.5 438

Aluminum 2702 0.8 237 23.6 908

0 01 02 03 04 05 06 07 08 09 10
/e

HS TREENYIBEGTRE L

Fig.5 The sensitivities vs. ¢,/t,

4 it

2% 305 BEMATUR BB R R LD ME T BB AR HEAT
THST, B T ARR A0TSR , 3 i 4
WHR T A Si0, FE B0 Rk TH0R B R 10 41 4148 51 5 000
¥ BE , 15 BB B R 0t 40 A 8 5T IR I B0 R R A
2.39 wV/uW. F0f SR i 28 0 0 B AR R 3 47
T AL BT, MR & B4R e, R B R
St 41 4148 5T 0 ke iy R EUE AT 351 x 10 7 um/ pW.

53X R AR B R AL SMR B R W — 25 FF

&, TR R — R AR AR IEBOR LSMRI A,

I B R T R R RS

XKk

1 Datskos P G, Oden P 1, Thundat T,et al. Remote infrared
radiation detection using microcantilevers. Appl Phys Lett,
1996 ,69(20) : 2986 ~2988 '

2 Yang Z, Mao M, Roberto H, et al. Optomechanical
uncooled infrared imaging system design microfabrication and
performance. J of Microelectromechanical System, 2002,11
(2). 136 ~ 145

3 Barmnes ] R, Stephenson R J, Woodbum C N, et al. A
femtojoule calorimeter using micromechanical sensors. Rev
Sci Instrum, 1994 ,65(12) ; 3793 ~3798

4 Raymond J R, Yong W C. Formulas for Stress and Strain.
Mcgraw-Hill, Inc., New York, 1975

5 FRAEHT. kAR KR K AF A, 1990
Zhang W X. Semiconductor sensors. Tianjing: Tianjing

University press, 1990



374 * F ¥ # . EXE

Study on Infrared Detection Techniques Using the
Micromechanical Silicon Cantilever
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Abstract The infrared detection techniques using the micromechanical silicon cantilever are studied. The
theoretical model of bi-layered micro-cantilever under the infrared radiation is set up, and the corresponding
experiment is taken to verify the characteristics of infrared detection using such a bi-layered silicon micro-cantilever
with coating Si0,. The infrared detection sensitivity reached 2.39 pV/mW for the 1.5 pm infrared point radiation
in the experiment. By using the computer, the optimization work is done for selecting the best material and
thickness of the coating film to get the maximal infrared detection sensitivity.

Keywords Infrared radiation; Thermal detection; Micromechanical silicon cantilever; Coating optimization
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