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Abstract

The phase noise transfer function of the photoelectric oscillator based on injection locking tech-
nique and phase-locked loop technique are derived respectively in this paper. The simulation
compares the phase noise performance of free running OEO and locked OEO. Due to the high sen-
sitivity of the fiber to temperature, there is a situation in which the lock is easy to lose. This paper
proposes an improved injection-locked OEO scheme to improve system frequency stability. Con-
sidering the importance of the RF filter in the loop system, an X-band narrowband filter with a
bandwidth of 20 MHz is used to improve the overall performance of the phase-locked loop.
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Figure 1. Self-injection locked oscillator block diagram
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Figure 2. Phase noise simulation of 150 m free running OEO, 7 km SIL OEO and 11 km
SIL OEO
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Figure 3. Phase noise simulation of 150 m OEO and 11 km SIL OEO at different injection
intensities
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Figure 4. Dual self-injection locked oscillator system block diagram
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Figure 5. Phase noise comparison between dual self-injection locking and single self-injec-
tion-locked OEO
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Figure 6. S-domain noise model of phase-locked loop OEO
[E 6. $iiHBEF OEO RY s HikEFEER

AR AIEYAHER OEO MBiE 1 %6 1, i A5 5 (AR BE 2 (K2 AN S 500 . SEAH 23 FIR B ik igk 2%
sz EBUE R EAh, 2B HIE1T e IR o5 B 5 BRI . DR HIR B AT T8 1 34 5% 2 W K b s
FHER OEO WIAHME, VL THi8 ik A5 I BE45 425 FR RN 75 (52T, A R 8 BtUAE 7 5

BUAHIR OEO e &k H A5 5 AR 75 7E 10 kHz 4b R F% T 25 dB, MifEf 85 KT 100 kHz (IR T 3% 6A
ZRSNEAS SR, BUHER OEO M1 H HIEATHI OEO HARE:—BU(& 7).

4. KBRNER &

OEO #7€ J5 i 9 5 2 H S AR, W OEO MM FE I HAMT S H IR A e TE g o AN
PRIEH AR SRS A . BIUE A ARE MRt T B 24T OEO, NI OEO IHE 1iF vE it /2 18
IR AR B — BRI K 22l OEO f3 MR MERETAL, P LA — I 0 N BUE W S AV 5 kHz, {EIR RS
SERSEIRIAEET, OEO R\ S KRB, — B BRLERF L BHIBUE I TA] . D 1 R bz i A SRS T B0E
R AT 2, PRAE OEO M A E fE BT SN

HEFEIEIE] 8 Ffrom, S AT U as B/ T2 I 1A N SR B2 SO BUE 7 9 . 8 TROR A SIS 5 1 0

DOI: 10.12677/0e.2018.83013 94 HEHT


https://doi.org/10.12677/oe.2018.83013

P

At
o

-20 T T T
—free running OEO
ol PLL OEO i
N -60 f
<
[}
% \\’\\’W
= -80- H
1 &
= e VWM "
Z 100 - “\\\ M
WWV\«@,\M
",
120 - M"me, va
_1 40 n 1 1 1 1
102 10° 10* 10° 108 107
BT (Hz)

Figure 7. Comparison of phase noise between OEO and phase-locked loop OEO
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Figure 8. Improved injection-locked photoelectric oscillator structure
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Figure 10. Bandpass filter simulation circuit diagram
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