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Abstract

Timers are commonly used in hardware design for time delays that are to be much
longer than the system clock period. In this paper, we present a method by which we can
synthesize a hardware containing timers that implement long time delays described in
VHDL. Because, in general, timers require high hardware cost. they must be utilized as
efficiently as possible. To solve this problem, we define a graph model and propose an
algorithm that uses the graph model to minimize number of timers. A preliminary
experimental results show that the algorithm implements all required time delays using
minimum number of timers.
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Fig. 1. Timing synthesis system.
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Fig. 8. Flow chart of the global
optimization algorithm for sharing
timers.
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begin

if(B > 0)
B <= C-1f after 100 ma; —-- (1)
else
B <= A - 11 after 200 ms; —(2)
end if
wait unfil (1 » o)
eod process P1;

P2 : process

begin
wait until (B <= 0);
D:=12+B;

E <= 12 + D after 300 ms;
€nd process P2,

-3

P3 : process
begin
wait until (F > 0);
F <= 13 + G after 400 ms;

B <= 13 + 11 aftes 500 ms;
end process P3;

-~ (&)
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3% 9. A elo] 3 HHg dvelEe] 24«
Fig. 9. Example for an application of the

global optimization algorithm.
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; process (8T) : end process;
i begin H

TOL <= 0%, *1" after Long_Time; | ——
TOS <= '0", "1 alter Short_Time; |

i end process;

§ T1:T2S generic map (180, 1200)
H port map (clk, ST, tout);

| TOL <= TOL_2 when tou(2)="1"
else TOL_Y;
i TOS <= TOS_2 when tout(1)="1"
: else TOS_1;
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Fig. 12. Timing synthesis results of the
traffic light controller 1.
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Fig. 13. Synthesized circuit of the traffic
light controlier 1. (a) whole view
of the circuit (b) circuit of the
timer block.
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(a) whole view of the circuit, (b) circuit of the timer block.
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