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Moore FSM State Transition Table

SlSOTATBS S SlsoTATBS
000 X|[01 000 X|0
001X|/00 001 X|0
01XX|[10 S;s, o 01XX|1 S, = 5,S,+ S,S,
10X0[11 $8Ts = 10X 0|1 = 5,®S,
10X1|10 S,5,T, ~ 10X1|1
11XX[00 11X X|0
SlsoTATB S'0
$S%T, 000 X| 1
001X 0 S’y = §;S,Ta+ $,5,Ts
0 1XX| o©
S5%Ts = 10X 0| 1
10X1| O
11XX| 0
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Moore FSM (1)
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Moore FSM
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Verilog Gate Level Design - testbench

“timescale 1ns/100ps
module traffic_controller _testbench;
parameter cycle = 40;
reg clock;
always
begin

#(cycle/2) clock=~clock;
end

traffic_controller DUT (.clock(clock),

.reset(reset),
.TA(TA),
.TB(TB),
.LA(LA),
.LB(LB) );
reg reset;
reg TA, TB;

wire [1:0] LA, LB;
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initial
begin
clock = 1;
reset = 1,
TA=1;
B =0;

#1,

#(cycle) reset =0;

#(cycle) TB=1;

#(cycle) TA=0;

#(cycle*3) TA=1,;
TB =0;

#(cycle*3) TA=0;

end

initial
begin

$dumpfile("traffic.ved");

$dumpvars(0, DUT);
#(cycle * 10);
$finish;

end

endmodule
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Verilog Gate Level Design - traffic_gate.v

module traffic_controller(clock, reset, TA, TB, LA, LB);
input clock, reset;
input TA, TB;

output [1:0] LA, LB; not #8 (S1b, S[1]);

not #8 (S0b, S[0]);
not #8 (TAb, TA);
not #8 (TBb, TB);

reg [1:0]S;
wire [1:0] NextS;

always @(posedge clock) xor #8 (NextS[1], S[1], S[01);

bﬁcg('rr(‘a’sitE)Q or #8 (NextS[0], NS1, NS2):
#8 S = 2'00: and #8 (NS1, S1b, SOb, TAb):
else ' and #8 (NS2, S[1], SOb, TBb);
#8 S = NextS;
end

buf #8 (LA[1], S[1]);
and #8 (LA[O], S1b, S[0]);
not #8 (LB[1], S[1]);
and #8 (LB[0], S[1], S[0]);

endmodule
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traffic_controller - gate level design (1)

module traffic_controller
(clock, reset, TA, TB, LA, LB);

input clock, reset;
input TA, TB;
output [1:0] LA, LB;

wire S1, SO, NS1, NSO;
wire S1b, SOb;

wire TAb, TBb;

wire nl, n2;

endmodule
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traffic_controller - gate level design (2)

primitive dff (q, d, clk, rst);
input d, clk, rst;

output g;

reg q;

initial q=0;

table

II'd clk rst: g: qgt;

/[ Handle Rising Edge
O (01)0 : ?2: O
1 (010 : ?2: 1
1 (0?0 : 1: 1;
O (0?2) 0 : 0: O

/I Ignore Falling Edge
? (2000 : ?: -

/I lgnore data changes on Steady Clock
@? 0 : ?2: -
/I RESET Cases
?2 @1 7?2 0
?? 1 : ?2: 0
? 7?7 (10) ?: -
endtable

endprimitive
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VCD Output with zero delay

GTKWave - fhome/young/WorkSpace/Verilogf/Traffic/traffic.ved

File Edit Search Time Markers View Help

S == -

de T IE | B3 (& (= & oo o2 From:|0 sec |To:| 400 sec

= 55T Signals Waves

i) 100 sec 200 sec
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Filter:

Append| | Insert Replace
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VCD Output with gate delays

GTKWave - fhome/young/WorkSpace/Verilog/Traffic/traffic.vcd

File Edit Search Time Markers View Help

do = = E 1= = S 7 §e o2 From|0 sec |To:[400 ns ~  Marker: 160 ns | Cursor: 53500 ps
= SS5T Signals Waves
: [ 1038 ns 200 ns 300 ns AQ0
e e ] ] Time
traffic_controller _testben: T
MWSZ =
TA=
TE=
NextsS[1:0] = | EEEREREE]
s[1:0] o | ENEE
1 »
LA[1:0] =
- Sianal - Le[1:0] =
PRl Sob =
iy Sib =
wire S1b TAb =
reg 5[1:0] TBb = =
e TA 1
reset =
wire TAb
wire TB |
wire TBb
wire clock
wire reset
Filter: ‘

Append Insert Replace
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VCD Output with gate delays
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