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A Multi-Band Burst-Mode Clock and Data

Recovery Circuit

Student: Yu-Hsiang Chen Advisor: Wei-Zen Chen

Department of Electronics Engineering & 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. The application of the communication system such as
passive optical network (PON) and FPD-Link suits this 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.

For communications, the data at the receiver is usually asynchronous,
and it suffered distortion by noise and jitter. A clock and data recovery
circuit at the receiver senses the data and produces a periodic clock, and
retimes the input data by using the produced periodic clock to reduce the
bit error rate. For higher efficiency of transmission, Gigabit PON
specifications have only constraints on lock time, and this design exhibits
instantaneous response.

A gated voltage-controlled oscillator based burst mode clock and
data recovery circuit is_sipresented.. The frequency of gated
voltage-controlled oscillator _is locked by’ using the digitally assisted
frequency locked loop, and then-the gated voltage-controlled oscillator
takes over to achieve instantaneous. phase re-align and the received data
with clock synchronization. The 1/7-rate gated voltage-controlled
oscillator is presented. There are seven transmitted data within a periodic
clock in order to achieve high speed operation and low power
consumption. It can cover multi-band by using the truly modulus
programmable divider, and the type of the data transmission is serial in
parallel out. Implemented in a 90nm CMOQOS technology, the area is
1.162x1.205 mm2 including PAD, The chip consumes 1.5 mW, 3 mW, 6
mW, 12 mW and 17 mW when the data rate are 622.16Mbps, 1244Mbps,
2488Mbps, 4977Mbps and 7Gbps from 1.2V supply.
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