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Abstract: The circuit structure and noise characteristics of a high-speed spatial coherent balanced de-
tector were analyzed, and the dependence of key technical parameters on the circuit structure of the
balanced detector was clarified. Two kinds of high-speed spatial balanced photoelectric detectors were
designed by using resistance sampling and double TIA (Transimpedance Amplifier) synthesis, and
their performance parameters were verified by experiments. The experiments indicate that both kinds
of high-speed coherent detectors can be used for high-speed coherent detection, while the detection
sensitivity and anti-noise performance from the double TIA voltage synthesis balanced detector are

better than those from the resistance sampling type detector. When the communication rate is 5Gbps
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and the bit error rate is 10~ %, the optimal detection sensitivity of resistance sampling type balanced de-

tector is —33. 51 dBm, and that of the double TIA synthesis balanced detector is —43. 4 dBm, higher

nearly 8dB than that of the Discovery’s 5Gbps balanced detector. The research on the structure of

high-speed spatial coherent photodetector provides a theoretical basis for the establishment of a high-

sensitivity and high-speed spatial coherent optical communication system.

Key words: balanced detector;coherent optical communication ;local-oscillator power; structure opti-

mization; noise power
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Tab.1 Parameters of sampling resistor type
detection sensitivity
ESSRIES LN REE
/mW /A /W
5 4,92 0.095(—40. 22 dBm)
3 3.763 0.092(—40. 36 dBm)
2 3.13 0.095(—40. 22 dBm)
1 2.382 0.11(—39.59 dBm)
0.8 2.216 0.12(—39.21 dBm)
0.3 1.752 0.199(—37.01 dBm)
0.1 1.536 0.458(—33. 39 dBm)
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Tab. 2 Parameters of dual TTA type detection sensitivity

WA 24y TIA B 5 R A 8 AH S i #8
g, F T 2R H R T B R R O T

AIOEIR A SRR PRI R A
/mW /A /W
5 4.074 0.064(—41. 94 dBm)
3 2.662 0.046(—43. 37 dBm)
2 1. 946 0.039(—44. 09 dBm)
1 1. 209 0.028(—45.53 dBm)
0.8 1. 056 0.027(—45. 68 dBm)
0.5 0. 815 0.026(—45. 85 dBm)
0.1 0.448 0.037(—44. 32 dBm)
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Tab.3 Measured coherent detection sensitivity

APREhR BRI+ X TIA BAR 4R

/mW M R U /dBm REE /dBm
1.5 —33.51 —37.9

1 —32.42 —39.4
0.5 —31.32 —41.7
0.3 —30. 90 —42.8
0.15 —30. 59 —43.4
0.08 —30. 46 —42.8
0.05 —30.41 —41.9
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