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RUBEAT 7 SRIR A, HIE Tz iF R TIEABUE OEO FHIVE N Ih R N HAH Me 5 245U 52 0.

PR 2 AR AL FE ARSI 20 T i RGN 5 R IEH EEN. SR Fal R ZEM T RGN
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(PN JES. SEINT [ ZE A M B R G0 B T AEAN T EE 2 U B T H2 T B8 S IUGT AR AL AH g YRS At il = 1T 32 380 )
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Figure 1 Basic configuration of shorter loop injection locking longer loop OEO
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Figure 2 Theoretical and measured data of 2 GHz ILD-OEO
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SLEGEARE R Agilent A A1) 50528 5 5T QGRS HEFTR, SLi6-5 B HEE AR TE
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2924 50 Hz (R, SKIET THFHE, 7T LR Bt R Gefit i AT R A B R B

2.3 EANTNERIERES REHIF I

BAEABGE OEO M I MIALE) OEO AL, tnfiff s i3k OEO MIAHMESCHBEAE T-FEAR R
GRS L 1o~T X FXA OFO, ERESABMIPIA$3F OEO BA RAERBE LLRATH T, W
AT if R DT85 B D3GR AT ST 0

XFTHEIEKIF OEO, ¥z 75 5 5K OEO MFEEMRGAEASEIIMZHE (J5 30 f iz
KRN ER), MFIEAFTE SRR, ERABATE S P ARG RIS, m&mliEss
KIE OEO HMR; (15 S AL ACHIME . KA. 2R I RIEAF 75 5 DK, AR TR
REMSAE S0 P UL S, AR UFARAMR 2%, (2 i T HAE RIA R IR BOR D, AR B ok B b 8 f
HEA S 4, &S5 58 OEO MR IRIAE AL R N it

1062



REBY FERY H 4 FH 8

20 - —a—P;,=10dBm 290 - _
—0—P;,=5dBm }F:i"_ é(ngm
N 40 ——P,=0dBm —40 h ——P;=0dBm
% ~ —*—P,=-5dBm
£ 60 S 60 L3
2 2
2 3 —80
2 0 - 1
% ﬁ -100
< -100 S
o
m g2 -120
3 -120 2
-140
—-140 _160
1000 10000 100000 100 1000 10000 100000
Offset frequency (Hz) Offset frequency (Hz)

() (b)
3  FREEEATIERRX N BA TR

Figure 3 Phase noise data of OEO in different-level injection. (a) Theoretical phase noise data of OEQO; (b) measured
phase noise data of OEO
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3.1 fURSCHEREHAME
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Figure 4 Schematic of the carrier-suppression device’s phase noise measurement method
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Se(f) =bo + bflf, (10)

bo 9 FURHMETE 3 5, by D IR RRAT MR (A0 5 38 AL 7. B B i F) DA AT IR Dy B AR B 2% 2 1 ) TRV
HRME 2 A, B

by =Y b1 (11)
=1
2 8 B BB B S 2 1R AR M 5 TR R AR I, A3 ()~ (11), BN Y B 1 A e ] SRR A
F,—1 F3-1 kT, - 1
So.t(f) = <F1 + QA% + /ng% +> ?Oojti;b_l,,?. (12)

H AR, B e 0% P R e el AT G 5 DA R R ALl R B 1 AL R 5 B A N T 3R B L TRV R
FHE 5 403 R /N B L, A 8 B A0 A0 TA) AR g X S AR R S M 50K, s 1) 40 I AR e S B DR 3K

ST UL EHAR AR, FRARER I B DA MR AR R 2 PR OB B B AL B « 9 — D3R ARl i &
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3.1.2 LI5S

AT XS AL G ds 5 R 2 RIS (DSC40, discovery semiconductors) A AH ML L
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XA, S USARMEAR « A5 &4 B AR AR Je 15 5 T 15 2 IR 4

1) Agilent. http://www.home.agilent.com/.
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TR R, FOM R IBTE BA I ZE . X T8N, FrIEIEIE 3 dB #hA 380 UM %, — IR 15
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FES, %5 Tl ERBOR G 5 5 — 1838 1S 5 3T TG, R&HHT Fourier 04T, k)G
AT DAAS BB A, VE4H 5 21 2 BTk [13).

I 2R G0 R 23 A S i 7 2 AR O 2% (Ortel 1772) MZ HY58 FE I ] 2% (Agere 2623); % & FIIK
FHMROR BRI 26 A% (12 dB), KA . NIRIENE RS A B, KA Agilent 5052B 15
TR ATA S AR A By X S R S A T A P B IR TN, 45 SR A 8 B, HR L AAE A
HMEEH, PRGN EEAR LAY &, UE T AN E RS A 8.

3 FZI & RGN 10 GHz RUAENBUE OEO AR T I &, ML R mE 9 s, RE%1E
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R AR . B9 iR gh T RUEIE 1K S T OGS IR R AR, HIEAHMEE H, X0#
TE AL B A SSHT R B 5 T OEO AN, RIBL Tt Hilt ATl &; 43t 200 REMK)GE, R4
MRJRTE 10 kHz R T 20 dB. fEE EHiimE 10 dB, KT OEO AHME, B85 58 st it 47 e
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Design for fiber-delay line based low-phase noise opto-electronic
oscillator and high-sensitivity phase noise measurement system
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Abstract Injection-locking method is applied to X band low-phase noise and small-spur opto-electronic oscil-
lator (OEO) in this paper. Based on the quasi-linear theory, a new analytical model is built, and the effect of
injection power on the single side band (SSB) phase noise and spurs of OEO is also analyzed. Results suggest that
only moderate injection power can make sure both of the low phase noise and small spurs. In order to measure
super-low phase noise of oscillators, the cross-correlation measurement system based on the fiber delay line is
built, where high linear photodetector and low-phase noise amplifier are used to improve systematic sensitivity.
low-phase noise OEO (—125 dBc/Hz@1 kHz. —145 dBc/Hz @10 kHz) and high-sensitivity phase noise measure-
ment system (—130 dBc/HzQ1 kHz. —168 dBc/Hz @10 kHz) in X-band is finished. Those high-level index has

not been reported in China and is on the level with the best index reported in foreign literature.
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