201345 H Journal of Applied Optics May 2013

B2 TRV ' 1 i R ) 3 P Ak

F HRBRHB KT8 &R #
(BFETRRY [FR5 MR PP P52 710077)

T AP AT RO R TSR BRI E A, E S T A TR R Hh-F & R
B 2% 3R R A ALARIR N ) Ok kT AR AR A A R BR A 7 X ORI S R A,
P BALAED T E AR T i A Fedfe X 3 AR 5 X Ta%m bRk, A A b ek
BHERRTRLAHN T XS — B R ERT AR ERDARKREE S o2t 5oy AH 5
ARBEML, EREAN AMEBARIRNGE T 2 R LM H EHF LT, WG 85 4 k12
Yo b 33 iR & 3 dBL AR AL R B AR AR T A3 — A R AR R b A RAE S
HFEH—20 dBm, kb A 17.3 dB M E R DR A K BN E A 43.9 dB. A R A AR
EABIE A 0. 87x,
KT BT T AR AR O X AE Rt
fE 4SS TN929. 13 Xk FRER A doi:10.5768/JA0201334. 0308003

Optimization of inter-satellite microwave photonic link modulation mode
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Abstract: To the output signal-to-noise ratio (SNR) optimization of inter-satellite microwave
photonic link, the direct intensity modulation detection inter-satellite microwave photonic link
based on dual-electrode Mach-Zehnder modulator (DE-MZM) was modeled, the link perform-
ance was improved by optimizing the modulation mode. The link output SNR under single-
sideband (SSB), double-sideband (DSB) and push-pull modulation was derived by numerical a-
nalysis. The minimum optical amplifier gain of the transmitter and the corresponding optical
modulator DC bias point with the given output SNR were obtained by curved surface projection
method. The results show that, when the input signal power and the optical emission power
remain unchanged, the SNR of DSB modulation is 3 dB higher than SSB modulation, and the
optimum SNR is obtained with low DC bias of push-pull modulation. When the input signal
power is —20 dBm and the output SNR is 17. 3 dB, the needed minimum optical amplifier gain
is 43.9 dB, and the corresponding DC bias phase is 0. 87 .
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Fig.1 Inter-satellite microwave photonic link
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Table 1 Parameter values of link
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Fig. 2 Output noise power versus optical emission power
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Fig. 3 Output signal power versus input signal power

while SSB and DSB modulation
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