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Design of a Clock Recovery Circuit for the 32~96KHz
SPDIF/AES Receiver

Student: Huang-Cheng Pan Advisor: Dr. Hao-Chiao Hong

Department of Electrical and Control Engineering
National Chiao-Tung University

Abstract

In communication systems, the received signals are usually contaminated by
the channel noise and distorted by the finite channel bandwidth. As a result, they
often carry a lot of jitter. At the receiver end, we need a clock recovery circuit to
recovery a low jitter clock and use the recovered clock to sample the input data.
For popular audio applications; the specification of the input clock is in the range
of 32~96 KHz. Traditional cloek recovery circuits are not suitable for recovering
the clock of such a wide frequency range-signal. This thesis proposes a new clock
recovery circuit to address the issue. Our design is based on a dual-loop, PLL
based, clock recovery architecture with a modified wide locking range frequency
detector. We also proposed a modified frequency detector to address the possible
dead-lock scenario. To avoid the frequency detector subsequently disturbing the
control voltage of the voltage control oscillator, a simple frequency lock-indicator
purely implemented by digital circuits has been added. It turns off the frequency
locked loop when the frequency is locked. Our frequency lock-indicator doesn’t
require any extra reference clock and is capable of indicating when the frequency
is locked even if the clock of the input signal is not fixed. The simulation results
showed that the lock-in time is under 5 ms, the peak-to peak period jitteris 1 ns,

and the rms period jitter is 191.17 ps.
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(b) Clock too slow
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