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A kind of frequency synthesis with low additional phase noise
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(Zhuhai Microcreative Tech. Co., Ltd., Zhuhai Guangdong 519000, China)

Abstract: The phase noise level of the frequency source directly restricts the upper limit of radar
performance, thus low phase noise frequency synthesis is a key technology for high performance radar systems.
Existing low phase noise frequency synthesis methods are often realized by high order frequency doubling, and
the overall performance is heavily dependent on the low phase noise Oven Controlled Crystal Oscillator(OCXO0),
therefore the cost is high. In this paper, a low additional phase noise frequency synthesis method is proposed,
the technique of minimizing the additional phase noise on the link is adopted, and an ordinary OCXO is
employed to cascade the low phase—noise amplifier, comb generator, and phase—locked loop to ultimately
realize the frequency synthesis with low phase noise. The measured data show that the proposed method uses a
100 MHz OCXO as a reference, the time jitter in the integration interval [1 kHz,30 MHz] is 11 fs, the phase
noise of the frequency synthesized at the 5.8 GHz carrier is =119 dBe/Hz@1 kHz, the time jitter in the
integration interval [1 kHz,30 MHz] is 13.7 fs, the total additional time jitter is 8.17 fs, and the additional phase
noise is only 1.9 dB. It reaches the industry—leading level, which can effectively improve the imaging
performance of millimeter—wave radar systems and outperforms the traditional frequency synthesis methods.
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Fig.1 Diagram of frequency synthesis circuit cascade
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Fig.2 Diagram of frequency synthesis for ultra low additive phase noise

P12 KBRS P A% A S HE

E%,%%%Eﬁ%%ﬁ&%ﬁﬁﬂﬂmﬂ@%ﬁ,Xﬁﬁﬁ%&ﬁ%&%%%%%ﬁ@ﬂ%ﬁiﬂwo
U5 T U8 % A A5 TR AR A T LN I B Jn AR 57 M RS DL 20, AE oK O B AR 1R B AR AIRAE MR R AR L BIR O kA R
%mwﬂﬁﬁ%ﬁ%,Emmwmﬁmﬂ@ﬁ%%AmmAQ@\MﬁmMn@%%o%ﬁ%inweq@,
B R A Tk R % A R o Bt ) B sh B, BUR R D
2.2 KM KFHIEIT

AR AH W R A8 O T WA D A 1 S R A AR B B M S A, ORI R IR . R E R RIS E /N, HiL,
T 33X P 7 TP B A DG 8 XU P AR, SR B S I BT SR /NI 25 B Bl L A AT (1) B

R 3, Jo H ARG S A, S AR MR RO AR s, R L, R, B R A O, 1Y B S5 R I
2 A AT 3 AME W /N A A R VCTE 5 2 B I ) 4 30 AT, (O SR/, T ORTE AR AR b 9 BSH d R
Ak, H DT 1 dB R4 A
2.3 1RIEAHBIER S A

F R B A bR b B s MR R AR MR R IR 22 AR R AR AT L, B AE 10 kHz SR LR SIS E N O .
¥ 1 Hz (03 SE0EAT 31048, U2 AL A e 75 A7 B0 N AU =4, 62V2 =0V1 =0, A& iT3ET 100 MHz 15 & 4
S5, AR MR 28 R 2 R TR 2 RN R S & A 4 AR D, X 50 Q AR A HR A B
Uns = A0/ V2, WA WET S A, IR LR CROR g /2 =200 510 =201g - 3 MR i 1 4

RMS URMS




% ABEH PSR TFERSRE 52 %

PEMEFT , HAR A R T IR AEL(B/2) ) HL IR S T R Y IR R AN T 2

,||[.5
14

Fig.3 Schematic of low phase noise amplifier
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Fig.5 Schematic diagram of comb generator
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