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CHAPTER9 CMOS SYSTEM DESIGN EXAMPLES
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capacitance (thereby ensuring high-speed performance). The n- and
p-transistors are sized to achieve equal rise and fall time.

The filter values and the VCO sensitivity vary widely over process cor-
ners. The lockup times for the VCO have a much longer time constant than
the VCO itself. Thus it is time consuming (and possibly impractical) to com-
pletely verify the VCO using circuit simulation (SPICE). In order to ensure
that the chosen parameters would work over the process corners, a simple
analytical model was constructed that modeled the PLL. This was used to
verify the VCO lock times. Various of these functional simulations were
spot-checked against full circuit simulations for accuracy in the analytical
model.

The output of the PLL is fed to the 2-phase clock generator, which is
shown in Fig. 9.49. This consists of a conventional cross-coupled 2-phase
clock generator with the final driver transistors being 4000w (p) and 2000u
(n) wide. The clock load was 100pF per phase. A multiplexer allowed the on-
chip PLL to be bypassed. This was done as a system requirement and also as
a safety mechanism in case the analog PLL was inadequate (it wasn’t).
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