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Design and test of space optical coupling balance detector
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Abstract: Affected by the factor of atmospheric turbulence and spatial optical coupling efficiency in the
satellite-ground coherent optical, it’s extraordinarily difficult to achieve high data rate and high detection
sensitivity of communication. In view of the difficulty of spatial optical coupling in the satellite-ground
coherent optical communication link, the method to improve the detection sensitivity by using large area
balance detector was proposed. Based on the analysis of the balance detection technology’s principle and
structure, the balance detector with a diameter of 100 wm and a working speed of 5 Gbps was designed,
and the simulation test platform of the spatial coherent optical communication was built. Under the
communication rate of 5 Gbps, the direct detection sensitivity of the detector is —18.6 dBm, the coherent
detection sensitivity is —43.89 dBm, and the common mode rejection ratio is above 38.5 dB. The test
results verify the feasibility of the spatial coupling balance detector for coherent optical communication.
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Fig.1 Principle diagram of coherent balance detection
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Fig.2 Comparison chart of balanced & single detection SNR
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Fig.3 Structure diagram of balanced detector

TEFE 3 R PRI R e, e R
PRI & 1 A7 O g F, DCHE 1R Ltk se S B
W T ARG R & TAEESE, TR R
FH 5 A3 — 9% 4% (Avalanche Photodiode , APD) fil PIN
ML o T R T A O AR e R I Y 5 A
RN 25 51 AN 05 1 BRI e s, R ) 4 o o A 2
RO RGO, AH T S L PIN & BRI 7 80U R
K APD, {HILZSKfRI 5 . S5 25/ o 51 A g
AN S NN DIV O W W S A £ A
PP RN R g ™ BT, BT AT AR R A
5Gbps DL I, R % 1K % 35 1550 nm /) InGaAs PIN
L A B R R O BUTET AR O 60 wm, i
A A2 e 2 5 (8] 06 R A T A 0 2 1 PR B SR . 3
TR T S S I B R B R TR
PIN JEfE R, HPERES B 3= 1 Frzn , PIN SEHUR
A2 E 4 B PIN SEEGE A &840 TO 335 )5
SHL A o A 5 i 4G R A S R o LS T

0320002-3



bk T2

% 3 M

www.irla.cn

#40 %

DL 3528 5 1 PIN D 5 — A% 45 401 256 g o 38 7 7 98
75 4 GHz 5 [l #5830, fF W3l 7 0.6 dB i [H
VLV, #E 5 Gbps 3 {55 # % T nl DL IE & TAF .

X1 AGERSH—RXR

Tab.1 Parameter table of photosensitive chip
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Fig.8 Diagram of the coherent optical communications test platform
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