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Abstract

under Synchronous Modulation of Two-Frequency-Band Signals
Han Lei

Zhao Jing

(School of Information and Navigation , Air Force Engineering University, Xi'an, Shaanxi 710077, China)

The performance of intersatellite microwave photonic link under synchronous modulation of multiple-
frequency-band signals is different to the situation of single channel signal modulation. The link with synchronous

modulation of four-channel signals of Ku and Ka bands is modeled. The radio-frequency signals received by satellite
are optically processed such as amplification, transmission and distribution. The nonlinear components are analyzed

Key words

with Bessel expansion, the signal-to-noise and distortion ratios ( SNDRs) under single sideband (SSB), double-
modulation. The optimal SNDR of SSB modulation is equal to that of DSB modulation and the corresponding

sideband (DSB) and push-pull modulation are derived. The link performances with different modulation are

contrasted. The results show that, nonlinear distortion has a more serious effect on SSB modulation than DSB

distortion ratio; signal-to-noise and distortion ratio
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Taking signal quality and power into consideration, the intersatellite microwave photonic link under synchronous
modulation of multiple-frequency-band signals should choose the DSB modulation.
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modulation index of SSB is higher than that of DSB. Low bias of push-pull modulation cannot optimize the SNDR.
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Fig. 1 Intersatellite microwave photonic link Fig. 2 Interference while signals are synchronously
modulated
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Table 1 Parameter values of the link

Parameter Value
LD output power P;,/mW 50
MZM insertion loss Ly /dB 4.5
EDFA gain Gz /dB 10
HPA gain Gy /dB 20
Link loss L /dB 72
OF bandwidth B,/GHz 125
PD responsibility R /(A/W) 0.8
OPA gain Gp/dB 25
BPF bandwidth B /MHz 500
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Fig. 3 Relation between (a) SDR, (b) SNDR and m for SSB and DSB modulation
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Fig. 4 Relation between SDR and @ for

push-pull modulation
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