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MEMS Infrared Emitter Based on SOI Wafer

Qian Kun Li Fanggiang Cheng Meiying San Haisheng Chen Xuyuan
(Pen-Tung Sah MEMS Research Center , Xiamen University, Xiamen, Fujian 361005, China)

Abstract A micro-electre- mechanica systems (MEMS) infrared (IR) emitter is presented The IR emitters are
fabricated on silicor orinsulator (SOL) wafer, and the resistance heating film on the SOl wafer used boror doped
polysilicon by ion implantation technology. The single crystal silicon on SOl wafer is designed @ a heavily doped
infrared absorption layer for realizing the self heating effect. The light-emitting layer is fabricated by using deep
reactive ion etching( DRIE)process on the badkside of SOI wafer, and the buried SiO, layer of the SOl wafer is used as
etching stop layer to control the thickness of light-emitting layer. The surface temperature and emission spectrum of
IR emitter are measured by thermal imaging system and spectroradiometer. The experimental results show that in
the case of surface temperature of about 700 K, the energy conversion efficiency is about 5. 58% in the spectrum
range of 1. 3~ 14. 5 Pm. The experiments also show that the modulation frequency can reach to 40 Hz at 50%
modulation depth.

Key words optical fabrication, infrared emitter; miae electre-mechanical system (MEMS); silicon-orinsulator
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Fig.3 Dependence of input electrical power on emitter

resistance and surface temperature

1120 K
4 SR5000 ( 1.3~
14,5 Um)
s 800 Hz,
3.5m 4 ,
2~ 15 Bm ,
o 9
"B MEMS
2
700 K 5.6 %,
, 0.5
9
12
= | e 520 mW@390 K
10} ---1260 mW@565 K
- - - 1856 mW@743 K
%, 8 —2632 mW@1120 K|
==
2 6
=
E} 4
N ) s L ! 1 1 1
2 4 6 8 10 12 14
Wavelength /um
4 MEMS
Fig. 4 Emission spectrum of MEMS infrared emitter
at different input electrical pow ers
MEMS
SR5000
9
1. Hz

MEMS 10
HZ 5 9
45 mA 80 mA
40 HZ',

[15]

50%

100 --e-45 mA

—~u-80 mA
80

60

Modulation depth /%

40
20
0
1 10 100
Frequency /Hz
5 MEMS 10Hz
[ (a (b)]

Fig. 5 Frequency response characteristics of the MEMS
infrared emitter and the thermal image at 10Hz
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