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Abstract

The widespread use of serial link architecture in electronic
products is a natural trend given today's high-speed data
transmission systems. As the internal transmission clock rate
has been boosted into the gigahertz range, the accompanying
issue of electromagnetic interference (EMI) is becoming more
and more important when dealing with the reduction of the
peak power of a system clock. Recently, several techniques
have limited or reduced the amount of the power radiation
such as shielding, pulse shaping, slew rate control and spread-
spectrum clocking (SSC). However, a spread-spectrum clock
generator (SSCG) has been proven to be both performance-
and cost-effective for high-speed systems. Similar to frequency
modulation (FM), SSC dithers the center frequency of the
system clock slightly, enabling that the power spectrum can
be spread over a broader range.

In this project, a 6-GHz triangular-modulated SSCG IP has been
demonstrated in a UMC 90 nm CMOS process for the 3rd serial
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AT attachment generation (SATA-III). An SSCG IP is generally
based on the fractional-N phase-locked loop (PLL) architecture,
and easily implements the SSC by modulating the fractional-N
ratios. Accordingly, this paper presents a novel phase-rotating
technique to realize the fractional-N topology for the SSCG
IP. Differing from the delta-sigma (AY) technique commonly
used for SSCGs, the proposed SSCG IP realizes non-dithered
fractional division ratios. In terms of the SSC, the RMS jitter
can be still suppressed to less than 1 ps; thereupon the jitter
performance can be improved in this SSCG IP. The measured
power attenuation of the EMI is 16.12 dB, under a deviation
of 0.5% (5000 ppm) and a triangular-modulated frequency of
32.95 KHz. Operating a 6-GHz clock rate, the measured RMS
jitter with and without the down-spreading spectrum is 0.71
ps and 0.77 ps, respectively. The chip core area is under 0.55
x 045 mm’ and the core power consumption is 27.7 mW at a

supply of 1.0V.
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Microphotograph of the SSCG.

Measured spectra for the SSCG in the SSC-on and -off mode.



