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PLL has been widely used in many
applications, where very often analog realization
approach is used. As aresult, it takes long design
cycle for target system specs or different process
technologies are concerned. However due to the
advance of VLSI technology, all digital approach
has been proved an efficient realization approach
to speed up design cycle and with the feature of
portability (technology independent). From the
viewpoints of system realization, analog PLL has
Its constraints in system integration such as noise
coupling, signal screening, supply voltage
stability, and etc. However with all digital design
approach, those constraints can be coped with.

In order to have a breakthrough in
traditional digital designs and improve the
performance obtained from analog PLL, in this
3-year research project, a completely all digital
PLL (ADPLL) has been investigated and
explored for several data communications. The
proposed ADPLL basicaly contains frequency
search module, digital controlled ring oscillator,
loop divider, and synchronization controller.
These modules can be designed at RTL HDL
level using standard cells. Part of the earlier
research has been verified on silicon under the
support of NSC/CIC MPC support. Test results
show that ADPLL can redly work for many



advance applications. In addition they also
provide roadmap for more advanced research as
well as key technologies as addressed in this
proposal.

In summary, this research project focuses
on the novel ADPLL design and its advanced
applications such as clock generator, baseband
transceiver for WLAN, and 10/100/1000
Ethernet transceiver. In addition, a high-level
RTL HDL code generator will also be developed
to meet different system specifications. As a
result, not only system performance can be
enhanced but aso system turnaround time,
design complexity and cost can be reduced a lot.
And hence a practica system-on-chip (SoC)
design technology can be derived for practica
advanced data communications.
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