
A Prototype FPGA Tile for Subthreshold-
Optimized CMOS

• Low power systems benefit from FPGAs
– Improved energy efficiency/performance vs. microcontroller

Peter Grossmann, Miriam Leeser

– Improved design via reconfigurability
– Lower cost vs. ASIC

• State of the art low power FPGAs: 10s to 100s of mWState of the art low power FPGAs:  10s to 100s of mW

• Ultra-low power applications require 10s to 100s of µW
– Wireless sensor networks
– RFID
– Digital hearing aids

• Ultra-low power budgets motivate extreme voltage scalingUltra low power budgets motivate extreme voltage scaling
– Subthreshold supply voltages yield peak energy efficiency
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Subthreshold vs. Superthreshold 
Circuits

Hypothetical MOS I-V Curve
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Prototype Tile Architecture

• 2-input CLB 
Tile Boundary

• 4 routing channels
ASEL[0] YSEL[0]SRAM,

Programming 
Circuitry
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Prototype Tile Demonstration

• Functional verification of all tile 
components through 
implementation of serial adder
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implementation of serial adder

• Tile average power ≈ tens of
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• Tile average power ≈ tens of 
nanowatts
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• Enables useful circuits on sub-mW 
power budgets

• Implementation of 6x6 tile array on 
test chip currently in fabrication at 
Lincoln Laboratory
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