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Establishing a Synthesis Flow
Aims:

Pre- and post-layout verification
Clock frequency assessment
Area utilization
Power characterization

Currently only fully available on UMC 
0.13 µm due to layout info required in 
the technology library (and unavailable
for ST)
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Layout Constraints

Row utilization was set to 85% (margin
for clock & power nets)
Before final tapeout, when chip is
complete, new in-place optimization
might be run to trim away any empty
area
Slack violations resulting from P&R can 
be fixed in-place



5

xpipes Validation

On a simple testbench topology with
traffic generators:

Pre-synthesis SystemC
Pre-synthesis Verilog
Post-synthesis netlist
Layout



6

Clock and Area Assessment
Max frequency results, on UMC library, for 16-bit 
switches with 6 output buffer stages:

Layout
(85% utilization)

Netlist

4950.2944950.25012x12 switch

6670.0596670.0504x4 switch

Frequency
(MHz)Area (mm2)Frequency

(MHz)Area (mm2)

Results not comparable to DATE05 (ST 
library); less area, but 30% less MHz
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DATE05 Switch Area Results
Area (mm2)Area (mm2)
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Power Modeling Flow
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Power Characterization
Testbench

Power dissipation was modeled on 
testbench with continuous traffic stream

SLA
V

E 1

M
A

STER
 0

MASTER 1

SLAVE 0



10

Power Assessment

Not comparable to DATE05 at all
But luckily way lower than that

53.78 mW0.03 mW53.75 mWPeak

100%0.002%99.998%Average %

19.41 mW0.03 mW19.38 mWAverage

TotalLeakageDynamic4x4 switch
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DATE05 Switch Power Results
Power (mW)Power (mW)
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Power Breakdown

Datapath
Allocators
Out Buffers

Dominant contibution: datapath (input 
latch + crossbar) and output buffers
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Proposed Power Model

Tests with incoming traffic and when
idle
Model might be:

P = f(traffic, config)
where

config = {flitwidth, #inputs,
#outputs, #buffers}

P = f(traffic, config)
where

config = {flitwidth, #inputs,
#outputs, #buffers}

Hopefully flow control and arbitration
policies should not matter much
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Future Work

Network Interface power models?...
Lots of additional exploration & 
optimizations
Full-custom synthesis of critical blocks

crossbar
buffers (dual-ported memories)


