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“Spread Spectrum Clock Generator with Two-Point Modulation and delta-sigma Modulator for SATA

Applications
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In order to achieve high data rate
transmission, serial interfaces with higher speed
as compared to parallel interfaces are widely
used. For example, serial ATA (SATA), the
standard for high speed storage devices of the
hard disc drives and CD/DVD, can transmit data
rates up to 3Gbps in the first generation [21].
High speed systems often suffer from the
electromagnetic interference (EMI) radiated
from the timing clocks. Therefore, SATA
specifications suggest using spread-spectrum
clock generators (SSCG) to reduce EMI levels.
The typical spreading ratio is 5000ppm
down-spreading and the modulation frequency is
within 30~33 KHz. In order to realize such a
small spreading ratio, fractional-N PLL with a
>A modulator is mostly used [7]-[13]. It has the
advantage of being fully digital controlled and
fine resolution with the increase bit number of
the modulator. The modulator is controlled by a

triangular wave generator. However, the loop



bandwidth of PLL is traded off between
modulation profile and jitter caused by XA
modulator. The modulation profile is distorted
and the effect of EMI suppression is degraded as
the loop bandwidth is not wide enough. A design
of the 3™ order A modulator, 3" order loop
filter and 300KHz loop bandwidth has been
presented in order to simultaneously improve the
jitter and profile accuracy [7],[10]. It causes high

power consumption and large area.

In this project, a novel SSCG using
two-point modulation is developed. With the
two-point modulation, the jitter caused by XA
modulator can be reduced by a small loop
bandwidth, while the modulation profile can still
be maintained. Therefore, only a 2" order TA
modulator as well as a 2" order loop filter are
utilized. Aided with dual-path loop filter [13],
the proposed SSCG can be fully integrated. In
the meantime, the chip area and power

consumption are improved.
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In this work, a new SSCG architecture with
two point modulations is presented. The PLL
bandwidth is effectively expanded to improve
the modulation waveform. The spread ratio can
be finely controlled by a simple DAC. The most
important success is the usage of the second
order XA modulator and the second order
dual-path loop filter, which remarkably reduce
power consumption and chip area without the
jitter penalty. In addition, the total integration is
realized without using an external loop filter or a
high resolution DAC. The clock rate of 1.5GHz
with a down spread ratio of 0.5% is achieved.
The jitters at SSC-on are 5.485ps-rms and
35ps-pp with only a 0.737ps-rms jitter attributed
from  spread spectrum  clocking.  The
improvement in EMI reduction is better than
2.62B with respect to a conventional one-point
implementation.
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Modulation Method Modulation on divider
Modulation Type Down-spread
Modulation Frequency 31.25K
Modulation ratio(down -0.5%~0%
spread)
Output Frequency 1.5GHz
Input Frequency 25MHz
VCO Gain(Kvco) 1.13GHz/V
Loop filter (On chip) R1=12KQ C1=160pF




(Cl,equ=640pF) C2=40pF
Jitter(CCPP) <100ps
Chip Area (active) 0.44*0.48 mm”"2
Supply Voltage 1.8V
Power Dissipation 40mW
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