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Formal Verification Based on Detection Technology of Multicycle Path

ZHU Qiuyan
(Beijing Institute of Computer Technology and Application, Beijing 100854, China)

Abstract: A multicycle path is a way to split complex circuit operations into multiple clock cycles to improve the circuit clock fre-
quency. The error constraint of multicycle path may cause design iterations and false positives in design and verification. In this pa-
per. the generation mechanism for multicycle path and the common problems in design and verification are classified and analyzed. A
method of finding multicycle paths is presented by combining formal verification with static timing analysis. Firstly, through static
time sequence analysis, the paths of time sequence violation are found out. Then, the designed detection circuit is inserted in these
paths. By detecting the valid time for register sampling control signal, whether the path is a multicycle path can be determined. The
detection circuit is validated in the form of assertions, and multicycle paths are detected by automated means. The results show that
the proposed method can effectively detect all error multicycle paths within two clocks, and it avoids the error constraint of multicycle

path, and omits the manual analysis to confirm the multicycle paths.
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property Check_clk_Multi_cycle 2;

@ (posedge Clk)

rose(d_in) | —>> 2 rose(ENA);

endproperty

Sig_T:assert property(Check_clk_Multi_cycle_2) ;
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property Check_clklclk2_Multi_cycle_2;
@ (posedge Clk2)
d_in| —>>stable(ENA) 1 rose(ENA);

endproperty

Sig_T:assert property(Check_clklclk2_Multi_cycle 2);
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always@ (posedge clkl)

begin

inl<<=in;

end

assign in2= ~inl;

assign in4d =in2+in3;

assign in6 = ~in4 +in5;

always@ (posedge clkl)
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property Check_Sameclk_Multi_cycle_3;

@ (posedge Clk)

rose(d_in) | —>> 3 rose(ENA) ;

endproperty

Sig T :assert property(Check Sameclk Multi_cycle 3);
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assign in2= ~inl;

assign in4=1in2+1in3;

assign in6 = ~in4 +in5;
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property Check_clklclk2 Multi_cycle_2;

@ (posedge Clk2)

d_in| —>>stable(ENA)

endproperty

1 rose(ENA);

Sig T:assert property(Check clklclk2 Multi_cycle 2);
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