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Design of a 10-Gb/s 0. 18 um CMOS multiplexer
with the integrated clock generation circuit

Zhang Changchun * ** , Wang Zhigong* , Shi Si*, Tang Lu* , Huang Jiwei® , Guo Yufeng”
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(" Institute of RF-&OE-ICs of Southeast University, Nanjing 210096)

( ™ Power and RF Microelectronic Research Centre, Nanjing University of Posts and

Telecommunications, Nanjing 210046 )
Abstract
Considering that, conventionally, a clock function block is not integrated with a multiplexer (MUX) , which

brings restrictions to MUX s integration and application, the research on integrating the clock circuit with a multi-

plexer was performed, and a 10-Gb/s half-rate 2 : 1 MUX with the integrated clock generation circuit was designed
and fabricated in the SMIC 0. 18 um CMOS process. The whole circuit consists of a 5Gb/s clock extraction circuit
(CEC) and a 10Gb/s half-rate 2 : 1 MUX. The CEC extracts a 5GHz clock from one of two input data, and then
provides the MUX with it. The CEC comprises a phase/frequency detector (PFD), a voltage/current converter
(V/1), aloop filter (LF), and a voltage controlled oscillator (VCO). A Pottbicker PFD can not only enlarge the
pull-in range of the loop, but also tolerate up to +45° phase error deviating from ideal inphase/quadrature (1/Q)

clocks, so a 3-stage ring VCO can be employed. The measuremental results show that the circuit can work without

any external component, reference clock, or manual tuning. The chip area is 670pum x760pum. Under a 1.8V sup-

ply, it has the power consumption of 180mW, in which, only 60% is used by the core blocks.

Key words: multiplexer (MUX), clock extraction, phase/frequency detector, voltage controlled oscillator,

pulse width distortion
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