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Abstract

A novel phase-locked loop(PLL) architecture with resistance and capacitance scaling scheme has been proposed. The
proposed PLL has three charge pumps. The effective capacitance and resistance of the loop filter can be scaled up/down
according to the locking status by controlling the direction and magnitude of each charge pump current. This architecture
makes it possible to have a narrow bandwidth and low resistance in the loop filter, which improves phase noise and
reference spur characteristics. It has been fabricated with a 3.3V 0.35um CMOS process. The measured locking time is 25
ps with the measured phase noise of -10537 dBc/Hz @IMHz and the reference spur of -50dBc at 851.2MHz output
frequency

Keywords : PLL, low phase noise, locking status indicator(LSI), adaptive bandwidth.
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Fig. 1. Functional biock diagram of the proposed PLL.
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Proposed voltage controlled oscillator

(a) Voltage controlled oscillator with VCR and
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latch type delay cell.
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Table 1. The magnitudes of charge pump current
depending on operating region.

S3tolol ME MHHI HFel 37|

Region I I I
CP(up)
CP1(Ip) 20 500 20
CP2(A*Ip) 0(A=0) 500(A=1) 0(A=0)
CP3(B*Ip) 18(B=09) | 18(B=0.036) 18(B=0.9)

Bode Diagram
s Gm = Inf dB {at Inf rad/sec) , Pm = 51.2 deg {at 4.24e+004 radfsec)
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Fig. 4. Bode plot of the proposed PLL.
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Fig. 5. Simulation results
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Table 2. Performance summary of the proposed PLL.
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