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INTRODUCTION

Today, both military and civilian applications ré@guminiaturized optical systems.
Associating a multichannel optical system with ealgplane array (FPA) of small fill factor is
an interesting design strategy to obtain a very pamh system which provides a high
resolution image after post-processiniVe are currently designing a compact infrared
camera which will be integrated at a wafer levebatetector with a small fill factor. We have
tested various technological parameters to determinich parameter is best suited for the
camera, provided its expected optical performai¢e.have made a specific cooled (77K)
HgCdTe photodiode array. This infrared FPA is cosgabof nine areas: the pixel pitch is the
same for all areas (30 um), the only differencendpehe fill factor which differs from one
zone to another (cf. Fig. 1). The small fill factdrave been obtained by introducing a ion
implantation circular confinement ring surrounditige tested diode. An important feature
which has a direct impact on the optical perforneaoicthe camera is the modulation transfer
function (MTF) of the detector. That is why we hagleveloped an original method to

measure the modulation transfer function (MTF)h&f pixels for all areas.

MODULATION TRANSFER FUNCTION MEASUREMENT

This original method is based on the use of a @antisly Self Imaging Grating
(CSIGY, which produces a non-diffracting spot array om detector (cf. Fig. 2). This pattern
excites 289 spatial frequencies widespread in thei€ér domain (cf. Fig. 3), which leads to

the extraction of the two-dimensional MTF of thegds for each zone. Assuming that the



MTF is radial, because the diodes have been imgdaoh circles (except from the central
zone 5, where the pixels are square), we plot theliude of each bright spot (which

corresponds to an excited spatial frequency) asetibn of radial spatial frequencigsvhich
are defined asy=,/0,’+0,”, where g, and o, are the spatial frequencies in two

directions. We have also proposed a numerical mmdaksess experimental data. Filtering

2
effects in the Fourier domain are modelled withuaction of the form:Z‘L(Ld"’deu)

NP jioueld ?

where J, is the first order Bessel function adg, . is the diode diameter for the area under

iode

study. Radial MTF experimental curves comparechtorhodel are presented in Fig. 4. The

values of the parameteb ., are 14.7 um, 12.6 pm, 11.2 um, 20.6 pm, 21.0 (A, im,

12.3 um and 11.3 um for areas 1, 2, 3, 4, 6, nd8%respectively. We are currently working

on comparing our experimental results with somespay features of the diodes.

CONCLUSION

Fig. 4 shows a good fit between the model and exyatal data. Within future work,
we are going to measure the MTF at higher spategjuencies to provide a more physical
filtering model which would include diffusion effesc Based on these results, we discuss the
best suited kind of pixels for our compact on-ateynera.
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FIGURES

Fig. 1. Response of the HgCdTe detector to a Hiack at 25°C (the number of each zone is indicatEd@
different current levels are due to different fidttors.

Fig. 2. CSIG pattern acquired by the detector ifttegration time has been adapted for each arghasthe
mean value for each area has been kept almostehst

Fig. 3. Theoretical MTF of a CSIG. Each spot cqroesls to an excited spatial frequency. For eacialrad

frequency, we plot the amplitude of all the brighbts which are on a circle of radips= ,/JXZ + Uy2
centered on the origin as a function of the cowagng spatial frequenqy.
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Fig. 4. Experimental data compared to the filtemmgdel for small diodes zones.
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