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fabricated on InP substrates and InGaAs detector by thermal evaporation.

Key words

For compact, low-cost and high-precision consideration, the filter films centered on 1. 38 pum are
The optical properties, surface and
film contains a three-cavity Fabry-Perot structure, the same with the design, the centralwavelength of the passband

is 1. 38 pm and the peak of transmission is around 60% . Tested electrical performance results reveal that the
fabrication process has no effect on current-voltage characteristics and noise of the device. The optical response
OCIS codes

interface morphology of the films are investigated by polarized light microscope, atomic force microscope (AFM) ,
testing shows that the integrated device has a better performance than the device separated with the filter film.
130.3120; 040.30660; 130.3060; 230.0040

scanning electron microscope (SEM) and Fourier transform infrared spectroscopy (FTIR). It shows that the filter

detectors; Fabry-Perot filter film; thermal evaporation; three resorant cavity
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Table 1 RMS roughness of the filter film

Sample S1 S2 S3 St
RMS /nm  4.239  1.336  1.773 1. 436
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Fig. 1 SEM photos of the filter film
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Table 2 Thicknesses of the total filter film and the cavity

Sample S1 S2 S3 S4
Total thickness /pm 4.44 4.69 4.54 4.49
Thickness of the cavity /pm 0.537 0.575 0.562 0.553
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Table 3 Optical parameters of the four samples

Sample Centre Transmission FWHM /
wavelength /pm peak /% nm
S1 1.378 59.6 23.4
S2 1.420 61.9 42.6
S3 1. 39 68.0 30. 6
S4 1. 386 55.95 22.4
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Fig. 2 Transmission spectra of the four samples
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function of the cavity thickness
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Table 4 Noise of the device

Sample M39P-1noise /pV M39-1. 38-1noise /pV
1 88 94
2 88 94
3 88 88
4 94 88
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Fig. 4 Response spectra of the integrated filter

films device

5 4 g

R K EAE InP A InGaAs FRIIES - 4
BT L. 38 BYUEDGIBE. AU SR IE 08 2% 0 i
R B KR 1. 38 o, 3B R AE 60% 22
Ao AP I B R 1 W0 7 0B BT
P /1 T S R U 04 1400 57 2 £
FARICIES) B B 10 B

2 % x W

1C. J. Ke, X. J. Yi, J. J. Lai et al.. Design, fabrication, and

0507002-3



H |

# ot

integration technology of large-scalemicrolens array for infrared
charge coupled device application [ J]. Infrared Millimeter
Wawves, 2004, 25(3): 439~449

2 V. Gruev, A. Ortu, N. Lazaruset al.. Fabrication of a dual-tier
thin film micropolarization array[J]. Opt. Expess, 2007, 15(8):
4994 ~5007

3J. J. Lai, H. F. Liang, Z. P. Zhouet al.. Patterning of visible/
infrared dual-band microstrip filter arrays for multispectral
imaging application [ J]. J. Micromech. Microeng., 2009,
19(8): 085004

4 N. S. Gluck, R. B. Bailey, R. D. Rosa e al.. Two-color
imaging by the use of patterned optical filters bonded to focal-
plane-array detectors [ J ]. Appl. Opt., 1996, 35 (28):
5520~5523

5 H. C. Liu, C. Y. Song, A. Shen e al.. GaAs/AlGaAs
quantum-well photodetector for visible and middle infrared dual-
band detection [ J]. Appl. Phys. Lett., 2000, 77 (16):
2437~2439

6 J. Antoszewski, K. J. Winchester, A. J. Keating e al.. A

monolithically integrated HgCdTe SWIR photodetector and
tunable MEMS-based optical filter [ C ]. SPIE, 2005,
5783. 719~727

7 M. Bartek, I. Novotny, J. H. Correia et al.. Quality factor of
thin-film Fabry-Perot resonators: dependence on interface
roughness [ J J.  Physical Sensors and Systems, 1999,
13P33. 523~526

8 Haiyan Chen. Optimal design of thin film filters for IR integrated
photonic amplifiers[ J]. International Journal of Infrared and
Millimeter Waves, 2005, 26(8): 1141~1150

9 Howard W. Yoon, Matt C. Dopkiss, George P. Eppeldauer.
Performance comparisons of InGaAs, extended InGaAs, and
short-wave HgCdTe detectors between 1 pm and 2. 5 pm[C].
SPIE, 2006, 6297. 1~10

10 Tang Jingfa. Gu Peifu. Film Optics and Technology [ M .
Zhejiang: Zhejiang University Press, 1999. 100~119
K. . WG S EORIM. Wiy Wi ok 2 th ik
1999. 100~119

EERE: % %

0507002-4



