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• Clock team’s current design uses tried 
and true methodologies

• Curate new clock tree topologies and 
analyze their efficacy

• Compare and contrast current vs 
curated clock tree designs

Potential for Better 
Clock Trees 
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Figure 8: VLSI Korea, Clock Tree Mesh Structure
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Need
Dummy

Need 
Additional 
Levels of 
L0 Tree

Figure 10: Eric Lai, Potential Clock Tree Structures
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Figure 11: Eric Lai, Potential Clock Tree Structures, Topology #5

Relay Buffer

Sector Buffer
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Figure 12: Alec Bender, Blank Relay & Buffer Layout

Relay Buffer

Sector Buffer
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Figure 13: Alec Bender, Connected Relay & Buffer Layout
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Figure 14: Alec Bender, Wired Relay & Buffer Layout
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Max Slew (signal change over time)

Max Skew (difference in arrival times)

Mean Arrival Time

Power

Routability

Distances and Fanout (connections from output) 
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Clock Tree Layer

Skew, under 4ps

Slew, under 25ps

Total Power, optimizeArrival Time, optimize

 *All other metrics within spec
**Feq = 4GHz, VDD=0.7
 

Figure 15: Alec Bender, summary
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Figure 16: Alec Bender, Clock Tree Analysis Summary

Utilizing spider2 significantly decreases 
power and time for FO4

Multiple FO2, deeper clock trees 
consumes less power than FO3 
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Figure 17: Alec Bender, Spider2

Spider2
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Figure 18: Alec Bender, clock topology #10 

• Lower power buffers

10.1

• Higher power buffers

10.2

• Without Spider2

10.3
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Figure 19: Alec Bender, Clock Tree Analysis Summary

Replacing FO4, FO3 directly with multiple FO2 
trades off a slight power decrease for time  

Even a slight trade off for power (more powerful 
buffers) can significantly decrease time
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• See how successful curated 
topologies and fan outs are with less 
available tracks 

Compare curated topologies 
with lower tracks 

• Test FO5, FO6 with Spider2 to see if 
they would meet spec

Compare significantly high 
fanouts

• Minimize usage of FO3 near the 
sector buffers in favor FO2/FO4

Take results into consideration 
for current and future projects
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Lessons and Skills Learned 

Pandas

JSON

openpyxl, xlsxwriter

MongoDB

Clock Tree Synthesis

Timing Metrics

Synopsys EDA
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