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Motivation

• Power is a limiting Factor in System Design 
– Average Power Dissipation
– Peak Power Dissipation

• Peak Power a key concern in Line Powered Systems
– Thermal Dissipation in the system
– Reliability Issues
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Thermal Limitation

• Multi 100GBit Throughput line cards
– Similar Form Factors as Previous generation Systems
– High Power Densities

• Issues 
– High Junction Temperatures
– High Cooling Costs and challenging 

Power delivery
– Expensive Real estate in Datacenter
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Asic Power 

• ASICs consume more than 50% of Board Power budget

• The Asics are typically “Always On”
– Dynamic Power 

• Different units in the Chip operate at Different speeds or  
Processing capacity
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Power Saving Options

• Voltage Islands 
– “Always on” Multiple Voltage partitions in the Chip
– Partitions connected through Level Shifters
– Helps save Peak Power
– Helps save Dynamic (square) and Leakage Power (cubic)

• Clock Gating 
– Gate the flops with no Data Transition
– Helps save Average Dynamic Power
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Voltage Island Partitioning

• Voltage Island Partitions – Power vs Performance

• Based on Frequency  - if  Clear Clock domain separation 
Exists

• Multi-VDD Exploration of the Logical partitions
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ASIC Design Process – Multi-VDD

• Need to have Initial Partition Ready by Floorplan 
Handoff Stage

Floorplan Prelim Final TapeoutRTL Netlist

• Need to have Early Exploration Mechanism
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Requirements

• Need early Multi-Vdd Partition Exploration Capabilities

• Need to measure Timing and Power simultaneously

• Exploration method should have Good correlation to 
Layout
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Exploration Flow

Input 
Design

Identify Logical modules  
to be associated to multi 
voltages

Iterate the synthesis  by 
associating the allowed 
VDD combination

Pick the combination with 
min power*performance 
product 

• Power-Performance Product –
- RequiredTime*Power

Creating a multi corner scenario 
where only Voltage Varies
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Power Saving Exploration – Test Case

• The Flow described can be extended to take Advantage of different 
Process and Vdd options.

• Used Unit Processor for the Test Case

• Has a combination of Low Power and General Purpose Libraries 

• LP - 1.2V and GP - 1.0V

• Worst Case PVT for Power
– Fast,Vdd+10%,HighT(125)degC
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RTL Compiler – Multi-VDD 
(What-if analysis)

• What-if analysis was implemented by dynamically changing the library 
domains to the modules in a single RC session

• RC's library mapping features where used to simultaneous consider
slow corner timing and fast leakage corner for  power optimization and   
reporting

• Top down Multi-vt optimization was also enabled for Leakage power 
optimization.

• Once the best scenario was identified a CPF (Common power format)
file was generated to be used across the implementation tool to pass
on the power constraints.
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RTL Compiler – Multi-VDD

• Results Explored Post Map stage

• Scenario 3 has the Lowest Power*Performance
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Multi-VDD Exploration

• As an example we Save about 36% power in scenario3 
vs no Multi-VDD (all 1.0V)

• Explore the Timing and Power simultaneously

• Synthesis Based Sequential Multi-voltage Approach 
described  



© 2007 Cadence Design Systems, Inc. All rights reserved worldwide.14

Conclusions and Recommendations

• Early Exploration of Multi-VDD partitions Necessary

• Expand the methodology to predict QOS

• Need to Validate the Exploration Results Post Layout
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Appendix 1

• Exploration Scripts :

RTL Compiler Synthesis scripts

Common Power Format (CPF) script
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