CS150 Spring 2004
Problem Set #4 Solutions
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module nonseq_counter (CLK, RST, state);

input CLK, RST;
output [2:0] state;

reg [2:0] state, nextState;

// state transition
always @ (posedge CLK) begin
if (RST) state <= 3'b000;
else state <= nextState;
end // always @ (posedge CLK)

// next state logic
always @ (state) begin
case (state)

3'b000: nextState = 3'bl1l1l;
> e B nextState = 3'b010;
3'b010:; nextState = 3'b101;
3*"bH101: nextState = 3'b001;
3’b001: nextState = 3'bl10;
3'"b110: nextState = 3'b100;
3'b100: nextState = 3'b011;
3'p011: nextState = 3’b000:
default: nextState = 3'bxxx;
endcase;

end // always @ (state)

endmodule // nonseq_counter



// traffic light controller

module traffic light ctrl (CLK, RST,
counter08, counter56,
counter08 rst, counter56_rst,
ns_tlight mode, ew tlight mode,
ns_plight mode, ew_plight mode);

input CLK, RST;
input[2:0] counter08;
input[6:0] counter56;

output [2:0] ns_tlight mode, ew_tlight mode;
output [2:0] ns_plight mode, ew_plight mode;

wire counted08, counter28, counted56;
reg [2:0] ns_tlight mode, ew_tlight mode;

reg [2:0] ns_plight mode, ew plight mode;
reg [2:0] crntState, nextState;

parameter st RESTART = 3'b000,
st NSG1 = 3'b001,
st NSG2 = 3'b010,
st_NSY = 3'b011,
st EWG1 = 3'bl00,
st_EWG2 = 3'bl01,
st_EWY = 3'b110;
parameter GREEN = 3'bl00,
YELLOW = 37b010,
RED = 3’b001;
parameter WALK = 3'bl00, // walk = 1lit, don’t walk = dim
WARN = 3'b010, // walk = dim, don’t walk = blink

STAY

3"b001; // walk dim, don’t walk = lit

(counter08 == 37d7):
(counter56 == 6'd27);
(counter56 == 6'd55);

assign counted08
assign counted28
assign counted56

I
!

always @ (posedge CLK) begin
if (RST) crntState <= st RESTART;
else crntState <= st nextState;
end // always @ (posedge CLK)

always @ (*) begin
nextState = crntState;

case (crntState)
st_RESTART: nextState = st_NSG1;

st_NSGl: begin
counter08 rst = 1'bl;
counter56 _rst = 1'b0;
ns_tlight mode = GREEN;



ns_plight mode
ew_tlight mode
ew_plight_mode

[

WALK;
RED; -
STAY;

if (counted28) nextState = st_NSG2;

st NSG2: begin

counter08 rst =

end // case st_NSG1

1"bl;

counter56_rst = 1'b0;

ns_tlight mode
ns_plight mode
ew tlight mode

]

ew plight mode =

GREEN;
WARN;
RED;
STAY;

if (counted56) nextState = st NSY;

st NSY: begin

counter08_rst =

end // case st NSG2

1'b0;

counter56 rst = 1'bl;

ns_tlight mode
ns_plight_mode
ew_tlight mode
ew_plight mode

l

YELLOW;
STAY;
RED;
STAY;

if (counted08) nextState = st_EWGL;

end // case st NSY

st_EWGl: begin

counter08 rst = 1'bl;
counter56 rst = 1'b0;

ns_tlight mode
ns_plight mode
ew_tlight mode
ew plight mode

I

o

RED;
STAY;
GREEN;
WALK;

if (counted28) nextState = st EWG2;

st EWG2: begin

counter08_ rst

end // case st_EWGL

counter56 rst =

ns_tlight mode

ns_plight mode =

ew_tlight mode
ew _plight mode

L Bl;
1'b0;
RED;
STAY;
GREEN;
WARN;

if (counted56) nextState = st EWY;

st _EWY: begin

counter08_rst
counter56_rst
ns_tlight mode
ns plight mode
ew_tlight mode

end // case st _EWG2

1’b0;

1'bl;
RED;
STAY;
YELLOW;



ew_plight mode = STAY;

if (counted08) nextState = st_NSG1;
end // case st_EWY

default: nextState = st RESTART;
endcase // crntState
end // always @ (*)

endmodule // traffic_light ctrl



