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Abstract

This paper proposes a new dual-loop digital PLL(DPLL) using seamless frequency tracking methods. The dual-loop
construction, which is composed of the coarse and fine loop for fast locking time and a switching noise suppression, is
used successive approximation register technique and TDC. The proposed DPLL in order to compensate the quality of
jitter which follows long-term of input frequency is newly added cord conversion frequency tracking method. Also, this
DPLL has VCO circuitry consisting of digitally controlled V-1 converter and current-control oscillator (CCO) for robust
jitter - characteristics and wide lock range. The chip is fabricated with Dongbu HiTek 0.18-m CMOS technology. Its
operation range has the wide operation range of 0.4-2GHz and the area of 0.18mn?’. It shows the peak-to-peak period
jitter of 2 psec under no power noise and the power dissipation of 18mW at 2GHz through HSPICE simulation.

Keywords : digital phase-locked loop, time-to-digital converter, digital-to-analog converter,
successive approximation register, dual-loop PLL
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Table 1. Performance Comparison
Performance Parameter 1] [2] [8] [9] This work
Output Frequency 152-366 MHz 0.5-1.5GHz 0.7-17 GHz | 57.2-934 MHz 04-2GHz
Supply Voltage 3V 1.8V N/A 33V 1.8V
Technology 0.35—m 0.18~m 0.13-ym 0.6—m 0.18-m
Active Area 0.07mm’ 0.27mm’ 0.6mm’” 0.83mm” 0.18 mm’
L 24mW 2imwW 17TmW @ 10mW @ 18.23mW
Power Dissipation
@366MHz @670MHz 1.2GHz 400MHz @1GHz
Periodic Jitter ( t
tlodic Jitter {peak to 23ps @ 2GHz
peak jitter @ operation N/A 70ps @ 670MHz| 56ps @ 1.2GHz N/A ) )
(by simulation)
frequency)
136ps @
litter of Other Types [1.2ns @ 320MHz 40011)\1{2
(peak to peak jitter @ (edge to N/A N/A N/A
. (Cycle to cycle
operation frequency) reference) .
jitter)
Qe T 29 WS 7R =8, AgdolA 2 JUNG, Yong-Ju KIM, Jae-Kyung WEE, “A
ol A period p-p X El& 2GHz°ﬂ A AY BLo] Y A Novel High-Speed and Low-Voltage CMOS
© 3psecolaho] 1 +5%¢] AAFLo] Y= AL Npsec Leve.lfUp/Down Shifter . Design f9r
Hez g A i molo Multiple-Power and Multiple-Clock  Domain
§=g et dfaRE IGHEH  FoTdA Chips”IEICE TRANS. ELECTRON, VOL.E-C,
1823mWe =9 AR 7}11&} 2 DPLL& NO.3 MARCH 2007.

seamless T3 E
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