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Abstract 
 

This paper is intended as a guideline for people who are interested in 
manual instantiation of FPGA primitives as a way of improving the 
performance of an FPGA design. The focus of the paper is on designs 
where slice primitives like flip-fops and lookup tables are 
instantiated. Guidelines on how to develop a design with manual 
instantiation are presented together with a case study of a high 
performance bitserial two's complement divider where a majority of the 
area is manually instantiated. This divider is capable of reaching a 
maximum frequency of 345 MHz in the fastest Virtex-4 while utilizing 
less than 150 LUTs thanks to the high amount of manual optimizations. An 
open source library containing modules intended to promote the 
structured development of modules with manually instantiated components 
is also presented. 

 


