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A Low Noise Phase Locked Loop with Three Negative
Feedback Loops
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Abstract A low-noise phase-locked loop(PLL) with three negative feedback loops has been
proposed. It is not easy to improve noise characteristics with a conventional PLL. The added
negative feedback loops reduce the input voltage magnitude of voltage controlled oscillator
which determines the jitter characteristics, enabling the improvement of noise characteristics.
Simulation results show that the jitter characteristics are improved as a negative feedback loop
is added. In the case of power consumption, it slightly rises by about 10%, but jitter
characteristics are improved by about two times. The proposed PLL was simulated with Hspice
using a 1.8V 180nm CMOS process.
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Fig. 1. Conventional PLL.
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Fig. 2. Frequency Voltage Sensing Circuit.
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Fig. 3. Voltage variation at FVSC.
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Fig. 5. Variation of Vpysc1 according to UP signal.
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Fig. 7. Voltage of FVSC2 loop.
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Fig. 8. Fourier transform of the proposed structure.

B 2. Metet fIMIHTE AlEeo|d Hat

At FUAYTILO| o]2H 07 &%t FEo] &
HREA] Uehh=A] gkIsh] fiste] 3 13} o] 3|29
mtulEE 8kal Hspice AlEdO1AS APt
SAHSE 180nm CMOS 342 A=ttt 71& 9
AVAZE Zody moe QA @_E’__J.L(FVSCD’ A
YA 77| HTw QPFIFFI(FVSC2)2t F 7HA]
o RnE RE AHESE R
(FVSCI+FVSCQ)Z & 4714 329 Algdold At
£ SRIskoict. 19 82 ARt AT IO AlET
old A} F ST v&Fe o Hd A7E Y
Efdl Zojth. o]d HEX HEwox AmE ZAH 2
74 mlew 2nE Zho] H8sF QRITAZT LI} 7|E
Fuk B Fgo] 71 Zop E4o] Ald £ &
4 Utk ofEet A= 29 AH AVE BH G &
At

Table 2. Simulation result of the proposed structure.
+
Parameter Conv FVSC1 | FVSC2 | FVSC1+FVSC2 Conv FVSCl FVSC2 | FVSCLAFVSC
Frer 31.25MHz Lock Time 16us 218 80us 40us
Lep 500uA Jitter(P2P) | 25.76ps | 21.66ps | 14.89ps | 11.18ps
Loop Filter C,=150pF R,=1.7k0} C,=15pF
Kyco Kyco1=850MHz/V Kyco2=550MHz/V Jitter(RMS) | 4.87ps 3.60ps 2.88ps 2.40ps
Power . - - 7 Wi
Four 1.0GHz Coroumgion | 42:3mW | 43.9mW | 45.0mW | 46.8mW
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