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Context and objectives Detector architecture
Development of a ground-segment detection module for 1.55 ym 4-quadrant 200 um-pitch detector module based on : e

high data rate long-distance free-space optical (FSO) - HgCdTe APDs with ®,pp = 6 um
communications in collaboration with the European Space Agency - Si-CMOS ROIC based on RTIA amplifiers 2
‘ - Integration in a LN, cryostat (T,, = 80 K) g
- PCB board
Linear-mode HgCdTe APDs: high gain x bandwidth product dgUiadrant
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* Min signal/pulse = 10 ph./pulse Amatitude (mV) . ', cent ,m 'n, asm
- Detection rate = 0.99  (0.90) -3.9 dB penalty wrt a quantum-limited situation
» False alarm rate = 102 (1.2x103) ‘
¢ Minimum time slot = 500 ps L _
« Temporal jitter FWHM = 160 ps Detector BER limited by the detector QEFR (= 0.42)

Conclusions Perspectives

» Development and characterization of a 4-quadrant HgCdTe APDs-based « Current development of a new APD technology with larger area,

detec?or module. for ESA deep-space FSO communications with high gain more homogeneous multiplication layer with high gain, lower

and high bandwidth excess noise and faster response (reduced jitter).

» p-lens array current development to improve optical coupling,:
reduce temporal jitter and improve quantum efficiency

* Optimized detector module in development for deep-space
optical communications and quantum applications.
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» Meso-photonic state detection ranging from 1 to 10s of ph./pulse demonstrated

» Performances evaluation for PPM and OOK modulation formats




