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Marketing Abstract of NTU’s Invention Disclosure

NTU’s docket no: (BERAETOHE)
CIAC contact : Tel : e-mail :
Title Structure and Synthesis of Symmetrical Clock Trees

Inventor (s) | Xin-Wei Shih and Yao-Wen Chang

Brief In high-performance synchronous chip design, a clock tree with small clock
Description |skew is essential for improving clocking speed. Moreover, as the process fast
evolving, the clock skew optimization becomes harder under process variatiorr.
According to the existing literature, embedding simulation process into a
clock-tree synthesis (CTS) becomes inevitable due to the insufficient accuracy
of timing models. Consequently, the runtime for CTS becomes prohibitively
huge as the complexity of chip designs grows rapidly. Therefore, we propose a
new structure, called symmetrical structure, to overcome the difficulty. In this
structure, the number of branches, the wirelength, and the inserted buffers are
almost the same at each level of the symmetrical clock tree. It is nature that the
clock skew could be minimized when the configurations of all paths from the
clock source to sinks are similar without referring to simulation information or
using timing model. In addition, since the clock tree is symmetrical, the

process-variation effect can also be reduced naturally.
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Fields of
Application

computer aided design for VLSI (electronic design automation), chip design,
wafer foundry

Advantages

1. Good accuracy: Very small clock skew can be achieved by the symmetrical
structure, which is constructed without including timing models and thus has no

timing-model error.

2. Good efficiency: The construction of symmetrical structure is performed
without including simulation. Therefore, the runtime is much shorter than

clock-tree synthesis techniques with including simulation.

3. High tolerance for process variation: Since the configurations of all paths from
the clock source to sinks are similar, the process-variation effect can also be

reduced naturally.

Market
Potential

The synchronization system design is the main technique in modern VLSI chip
design. In the design, the system has to be driven by a good clock tree for
synchronization. Unlike previous techniques, the symmetrical structure can
effectively minimize clock skew against process variation. Moreover, this
structure can also be fast established without referring to simulation information

or using timing model.

The symmetrical structure can be widely in VLSI design area, like computer
aided design for VLSI (electronic design automation), chip design, and wafer

foundry, to raise yield.
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