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Abstract

In this paper, a 3.2Gb/s clock and data recovery (CDR) circuit for a high-speed serial data communication without the
reference clock is described This CDR circuit consists of 5 parts as Phase and frequency detector(PD and FD),
multi-phase Voltage Controlled-Oscillator(VCO), Charge-pumps(CP) and external Loop-Filter(LF). It is adopted the PD and
FD, which incorporates a half-rate bang-bang type oversampling PD and a half-rate FD that can improve pull-in range.
The VCO consists of four fully differential delay cells with rail-to-rail current bias scheme that can increase the tuning
range and tuning linearity. Each delay cell has output buffers as a full-swing generator and a duty-cycle mismatch
compensation. This materialized CDR can achieve wide pull-in range without an extra reference clock and it can be also
reduced chip area and power consumption effectively because there is no additional Phase Locked- Loop(PLL) for
generating reference clock. The CDR circuit was designed for fabrication using 0.18um 1P6M CMOS process and total chip
area excepted LF is 1xlmf. The pk-pk jitter of recovered clock is 26ps at 3.2Gb/s input data rate and total power
consumes 63mW from 1.8V supply voltage according to simulation results. According to test result, the pk-—pk jitter of
recovered clock is 55ps at the same input data-rate and the reliable range of input data-rate is about from 24Gb/s to
34Gb/s.

Keywords : Clock and data recovery (CDR), Phase detector (PD), Frequency detector (FD),
Charge pump (CP), Voltage-controlled oscillator (VCO)
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