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Novel GateMate FPGA Architecture
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Novel architecture of GateMateFPGA

ωDouble checkerboard architecture:
There are only switch boxes on every second field
Big and small switchboxes alternate

ωExtremely small LUTs (Look Up Table) 

ωCologne Programmable Element (CPE) with the following properties:
8 combinatorial inputs with 7 LUT2 as tree
2 flip-flops or latches
2 routed outputs, 2 outputs for additional functions
2 cascaded, not routed connections in the X and Y directions
very flexible clock routing, plus 4 global clocks
CPE can be configured with 2x 4 inputs or 1x 8 inputs
CPE can be 2-bit full -adder or 2x2 multiplier

ωConfiguration memory of 8-bit latches leads to low internal routing and low SEU probabilities.

ω12 routing layers simplifies Place & Route software.

ωDirection Change Multiplexer allows direction change of a signal in every switchbox

Overview
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Cologne Programmable Element (CPE)

Signals of a CPE 
(fixed connections in green, 
RAM-connections in blue)
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CPE combinatorial Part



FLP2021, Dresden, Germany, 02 Sep 2021                 ω                 Dr.-Ing. Michael Gude                  ω                 Cologne Chip AG © 2021

CPE Fulladder

1-Bit- und 2-Bit-Fulladder in one CPE
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CPE as 2x2 Multiplier block
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I/O Block as Interface to chip outside

Simplified circuit diagram of I/O block
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Switchbox (small) for Routing
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Switchbox (big) for Routing
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Switchbox-Routing in one dimension

Channel width Long range signal bus

Long range buffer
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Connections of CPEs with Switchboxes


