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An All-Reflective Optical System for the Modulation Transfer
Function Measurement of Near-Infrared Focal Plane Arrays
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Abstract To measure the modulation transfer function (MTF) of near-infrared InGaAs focal plane arrays (FPA), an
all-reflective Offner optical system is designed and fabricated, which consists of two co-axial spherical mirrors,
operating as a 1:1 imager with F//# =4. After optimization at the FPA working wavelength 1.7 pm. a nearly
diffraction limited field of view (FOV) up to 8 mm X 30 mm is obtained. The MTF at a space frequency of 20 Ip/mm
(referring to the 25 pm X 25 pum device' s Nyquist frequency) is above 0. 8 in the FOV. After fabrication and
calibration of the optical system, a Zygo interferometer is used to check its performance, finding that the root mean
square (RMS) of wavefront error is about 1/20 wave at 0. 6328 pm, and the MTF@ 20 Ip/mm (0. 6328 pm), is
above 0.93. Then the measured wavefront data is inputted into CODEV to calculate the MTF at 1.7 ym. The result
shows that, the value of MTF @1.7 pm,20 Ip/mm is still above 0. 8.
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Table 1

Parameters of several InGaAs FPAs to be measured

Work wavelength /

Pixel size / Active area /

FPA Type Resolution

pm (pm X pm) (mm X mm)
linear front illumination 1.7 256 X1 50 X50 12.8X0.1
linear back illumination 1.7 512X1 25X 25 12.8X0. 05
linear back illumination 1.7 800X 1 25 X800 20X 3
linear back illumination 1.7 256 X1 35 X500 9X1
linear front illumination 1.36-1.39 1.58-1.64 8§ X1 100X 100 0.8X0.2
staring back illumination 1.7 6416 50X 50 3.2X0.8
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Table 2 Results of the measurement

No. PV /X RMS /x
1 0.367 0. 055
2 0.365 0.054
3 0.525 0.071
4 0. 465 0.065
5 0. 485 0.063
6 0. 444 0. 060
7 0.392 0.062
8 0.427 0. 057
9 0.463 0. 065
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Fig. 6 (a) MTF curve when PV is 0. 365, (b) MTF curve when PV is 0. 525
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