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The FPGA Symposium was conceived to be an interchange between academia and industry. 

Most of that interchange occurs informally: during question and answer sessions, around posters, 

or during lunch or dinner. This paper is a rare illustration of that interchange between academia 

and industry in the form of an actual paper.  

The University of Toronto team lead by Jonathan Rose had, over a period of years, built the VPR 

tool suite to explore simplified classes of FPGA architectures. VPR included packing, placement 

and routing algorithms controlled by a single architectural representation. This enabled many 

architectural questions to be explored quantitatively, and these results established Toronto as one 

of the most important academic centers for FPGA research. 

 In 1998, Professor Rose founded a startup company, Right Track CAD, in an effort to 

commercialize this work. Simultaneously, Altera was attempting to improve their FPGA 

architecture in order to compete with Xilinx’s successful Virtex family. In 2000, Altera acquired 

RightTrack, and the new team developed the Altera FPGA Modeling Toolkit, or FMT, to 

optimize the first version of the Stratix architecture. This paper describes the Stratix architecture 

details, but more importantly describes the process used to make the architectural decisions that 

resulted in Stratix. In that way, it demonstrated that the quantitative approach taken by VPR 

could be applied using actual user metrics like physical area and critical path delay. The process, 

with improved versions of FMT, has been used for five generations of Stratix architecture. 

The primary technical contribution of this paper is the demonstration that direct-drive routing, 

composed of pass-transistor multiplexors followed by buffers reduced both area and delay 

compared to other routing switch topologies. This paper’s primary significance is due to the 

process and the academic and technical collaboration demonstrated by this work. 
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