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Correction of response spectra of quantum type
photodetectors measured by FTIR

ZHANG Yong-Gang'*, ZHOU Li', GU Yi', MA Ying-Jie', CHEN Xing-You',
SHAO Xiu-Mei’, GONG Hai-Mei*, FANG Jia-Xiong’
(1. State Key Laboratory of Functional Materials for Informatics, Shanghai Institute of Microsystem and Information Technology,
Chinese Academy of Sciences, Shanghai 200050, China;
2. Key Laboratory of Infrared Imaging Materials and Devices, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract; To get actual response spectra of quantum type photodetectors from measured photo-current
spectra using FTIR method, two feasible and convenient correction schemes of calculated instrument
function scheme and standard detector transfer scheme are proposed. The feasibility, limitations and
matters which need attention are discussed in detail. Based on those schemes, consistent response spec-
tra of various shortwave infrared InGaAs photodetectors have been gained. A comparison has been
made to the response spectrum measured using a precisely calibrated grating monochromator system and
the validity of the schemes is confirmed.
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Fig.1 Normalized radiation power of 1 500 K blackbody and
relative efficiency of Cal, beamsplitter in wavenumber scale, as

well as calculated FTIR spectrometer instrument function in IR

source/ Cal’, beamsplitter combination
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Fig.2  Normalized spectra of 4 InGaAs photodetectors with
different cut-off wavelength. (a) Original photo current spec-
tra measured using IR source/CaF, beamsplitter combination,

(b) Corrected response spectra using calculated instrument
function F,(v)
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Fig.3 (a) Response spectra at wavelength scale of 4 In-
GaAs photodetectors as in Fig. 2, (b) FTIR measured and
calculated instrument function corrected response spectrum of
a Judson InGaAs photodetector and the comparison with the
data measured by calibrated grating monochromator system
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Fig.4 Normalized response spectrum of standard InSbh(77 K)
detector, IR and white source output spectra S;; and Sy, , as
well as calculated FTIR spectrometer instrument function F; I
Fy,, using IR or White source respectively, all in wavelength

scale
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Fig.5 Measured and corrected response spectra of 4 InGaAs
photodetectors ( the same as in Fig.2) using different source/
beamsplitter combinations (a) IR source/CaF, beamsplitter,
(b) White source/CaF, beamsplitter, all in wavelength scale
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Fig. 6 Response spectra of a Judson InGaAs photodetector
measured by FTIR spectrometer using different source and cor-
rected under standard detector transfer scheme, as well as the
comparison to the measured result using calibrated grating
monochromator system
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