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Architecture	Explora9on	
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Exis9ng	Tool:	COFFE	

Pros	
•  Parameterizable	architecture	
•  Accurate	delay/area	measures	

3	

�

�

�

�����
��	

���
�����

��	

���

����

�����
��	

���

��

����

���
����

������

���

���

Cons	
•  Fixed	structure	
•  Slow	(several	hours)	

C.	Chiasson	and	V.	Betz.	COFFE:	Fully-automated	transistor	sizing	for	FPGAs.		FPT	2013.		
	



Annotated		
architecture	file	

(with	delay/area	values)	

Architecture	
descrip9on	

(e.g.	VTR	XML	file)	

Fast	FPGA	modeling	
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Objec9ve	
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fpresso.epfl.ch	
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Annotated	
architecture	file	

Architecture	
descrip9on	 FPRESSO	

Interface	
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Complete	Flow	
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Library	

Architecture	file	generator	

Timing/area	extractor	

Verilog	generator	

Design	Compiler	

Architecture	
descrip9on	

Annotated	
architecture	file	

Main	Flow	
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Library	
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Library	Genera9on	
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Process	models	 Modified	COFFE	

SPICE	netlist		
generator	
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Library	Genera9on	
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Process	models	 Modified	COFFE	

SPICE	netlist		
generator	
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Library	Genera9on	
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SPICE	netlist		
generator	
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L1	
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L5	
...	
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Netlist5	

...	

Library	Genera9on	

Process	models	 Modified	COFFE	

SPICE	netlist		
generator	



Library	Genera9on	
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2LUT1	
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Library	Genera9on	

15	

Process	models	

	
	

Components	
characteriza9on	

Cadence	Liberate	

Library	file	
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generator	

Modified	COFFE	

SPICE	netlists	
with	different	
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Complete	Flow	
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Complex	func4onality	
	
	

Components	
Characteriza9on	

Cadence	Liberate	

Library	Genera9on	
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Large	number	of	variables	

Process	models	

Library	file	

Modified	COFFE	

Process	models	

SPICE	netlist		
generator	

SPICE	netlists	
with	different	
transistor	sizes		



LUT	Characteriza9on	

18	

�

�

�

�

�

�

�

�

��������� ����� �����

	
�
�����

�

�

�

�

�

�

�

�

��������� ����� �����

	
�
�����

3-LUT	à	11	variables		✔	
	

6-LUT	à	70	variables		✖	



Library	

Architecture	file	generator	

Timing/area	extractor	

Verilog	generator	

Design	Compiler	

Architecture	
descrip9on	

Annotated	
architecture	file	

Main	Flow	
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Combina9onal	Loops	
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FPRESSO	
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FPRESSO	vs.	COFFE	
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Differences	
•  No	wire	load	models	
•  Es9mated	switch	block	capacitance	

Parameters	
•  K:	Number	of	LUT	inputs	
•  N:	Number	of	BLEs	
•  I:	Number	of	cluster	inputs	
•  Complete	input	crossbar	
•  Delay	op9miza9on	



Results	
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CLB’s	IO	path	 Feedback	path	



Fidelity	of	FPRESSO	w.r.t.	COFFE	
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Area-Delay	Pareto	Front	
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fpresso.epfl.ch	
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