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S.A. Tsololo 
Donetsk National Technical University 
Optimizing circuit of Moore FSM with FPGA. FPGA (field-programmable gate arrays) are widely 
used in the implementation of complex digital systems. One of the important elements of digital 
systems is the control unit (CU), which is often implemented as Moore FSM . Characteristic 
features of Moore FSM are existence of classes pseudoequivalent states (PES) and regular nature 
output variables. These features are used to reduce hardware costs in the circuit of Moore FSM. 
Modern FPGA elements include  LUT (look-up-tables) elements and EMB (embedded memory 
blocks) units. LUT elements have a limited number of inputs (about six), which necessitates 
decomposition realizable functions. This in turn leads to a decrease in performance and increase in 
power consumption  There are many  methods of optimization schemes in the basis of Moore FSM 
CPLD (complex programmable logic devices). These methods use the presence of a large number 
of inputs (up to 30) in macrocells crystals CPLD, which allows up to three sources of status codes. 
These methods can not be directly used to implement FPGA PLD circuits because of the small 
number of inputs in LUT elements. In this paper author propose a modification of one of 
optimization techniques targeting CPLD. 
The purpose of the studies presented in this work is the ability to reduce the number of LUT 
elements of the three classes of source codes PES. Problem solved in this work is to develop a 
method for the synthesis of Moore FSM that reduce the number of LUT elements in the circuit 
triggers the formation of excitation functions of memory. In this case the control algorithm of the 
digital system is represented as a graph-scheme of algorithm. 
The conditions are given for applying the proposed method. An example is shown for its 
application. 
Keywords: FPGA, LUT, EMB, Moore FSM, synthesis, hardware optimization. 
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