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Abstract

This paper presents a high resolution, wide input range 2-step time-to-digital converter used in digital PLL. TDC is
used to compare the DPLL output frequency with reference frequency and should be implemented with high resolution to
improve the phase noise of DPLL. The conventional TDC consists of delay line realized inverters, whose resolution is
determined by delay time of inverter and transistor size, resulting in limited resolution. In this paper, 2-step TDC with
phase-interpolation and Time Amplifier is proposed to meet the high resolution and wide input range by implement the
delay time less than an inverter delay. The gain of Time Amplifier is improved by using the delay time difference
between two inverters. It is implemented in 0.13 pm CMOS process and the die area is 800 ym x 80 ym Current
consumption is 12 mA at the supply voltage of 1.2 V. The resolution and input range of the proposed TDC are 0.357 ps
and 200 ps, respectively.
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