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A 1.25~6 Gbps Burst-Mode

Clock and Data Recovery Circuit

Student : Kuo-Ching Hsu Advisor : Prof. Wei-Zen Chen

Department of Electronics Engineering and Institute of Electronics

National Chiao-Tung University

Abstract

The rapid progress in integrated.'circuit (IC)-techniques has spurred the development of
low-cost and convenient broadband access services. Fiber-to-the-home (FTTH) system based on
passive optical network (PON) is“considered~as a -promising technology for deploying
economically high-speed subscriber networks. [In' the passive optical network, clock and data
recovery (CDR) circuit plays an important role in the transceiver. Thus, how to realize a
burst-mode CDR with rapid lock time is a critical issue in this application. Besides, implementing
the high speed CDR in an inexpensive CMOS technology is the key to enable higher bandwidth
communications at a relatively lower cost.

In this thesis, a 1.25~6 Gbps burst-mode CDR circuit with quarter-rate four-channel
architecture is proposed. Quarter-rate clocking technique is exploited by incorporating the on-chip
wide-range phase locked-loop (PLL). The clock frequency can be reduced by a factor of 4 so as to
relax the operating speed of the VCO. By means of four-channel topology, the received serial data
stream can be recovered and demultiplexed into four parallel channels. Thus no extra

de-multiplexer is needed to save power consumption. Besides, incorporating with a broad-band



limiting amplifier in the front-end, the input sensitivity level of the CDR can be as low as 30mV.

In the CDR tracking loop, a novel Alexander phase detector (PD) is proposed to improve the
operation frequency up to 6GHz. Rapid phase acquisition is achieved by employing binary search
algorithm along with the dynamic digital loop filter. The dual-mode operation of the loop filter
not only reduces the lock time but also the tracking jitter, which must be severely compromised in
a conventional PLL-based CDR. Moreover, the sampling phase resolution in the phase
interpolator (PI) can be up to 1/32UI to minimize the static phase error.

The test chip is fabricated in a standard 0.18-um CMOS technology. The measured PLL
output frequency ranges from 280MHz to 1.7GHz, whose peak-to-peak jitter is about 79.6 ps and
20.2 ps respectively. The whole CDR circuit, including output buffers, dissipates 78mW from a

single 1.8V power supply.
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