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Spartan 3 Starter Board Tutorial
(Counter with decoder in Verilog)
Jim Duckworth, March 2005, WPI.

This design shows how to create a simple sequential circuit (a counter).
It also demonstrates hierarchical design by using a separate decoder component that
converts a binary count value to a seven segment display.

There are three files for this design as shown in the Sources in Project Window:

Xilinx - Project Navigator - C:\ee574\counter_verilog\icounter_verilog.npl - [counter.v]
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11
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13 decoder dl (count, seven_seg);
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17 if (reset == 1'b1) begin
12 clk_1Hz <= O;
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Top level entity and architecture description:

counter.v - ISE Text Editor
File Edit

= 4% %

1= module counter (reset,clk S50M,seven seq,and, led):
2 input reset:

=2 input eclk 50M;

) output [6:0] seven segq;
5 output and;

5 output led;

-
2

reg [3:0] count:
=] rey clk 1Hz;
10 rey [24:0] counter S0M;

12 J¢ instantiate decoder module
12 decoder dl (count, sSeven seq);

15 A4 oreate one second clock from S0MHz oscillator
16 always @ (posedge rezet or posedge clk _SOM)

17 if [(rezet == 1'kl) khedgin

18 clk 1H=z <= 0O;

19 counter S0M <= 0;

20 end

21 el=e begin

P counter S0M <= counter S0M + 1;
23 if (counter S0M == 25 000 000) begin
24 counter S0M <= 0;

25 clk 1Hz <= ~clk 1H=z:

25 end

27 end

el =] A4 count seconds from 0 to 9

=0 always @ (posedge rezet or posedge clk 1Hz)
21 if (reset)

32 count <= 0O;

23 elze if (count == 93]

=4 count <= 0;

25 else

25 count <= count + 1;

feE=: agzign and 1'b0:; // just keep anoded on

a as=sign led = (count == 9] ? 1'bl : 1'k0;

2 endmodule

<1/ >
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Decoder Module Description:

decoder.v ™ - ISE Text Editor

File  Edit
= RN I
1 module decoder (count,seven seq):
2 input [3:0] count:
2 output [6:0] seven seq:
. —
L £ seven segment display patterns
=1 parameter =zZero = 7'h1000000;
7 parameter one = 7'kh1111001;
(= parameter two = 7'h0100100;
=} parameter three = 7'h0110000;
10 parameter four = 7'h0O011001;
11 parameter fiwve = 7'hO0010010;
12 parameter =ix = 7'hO000010;
132 parameter sSeven = 7'kh1111000;
14 parameter eight = 7'hO000000;
15 parameter nine = 7'h0O010000;
16 parameter dash = 7'h0111111;
17
18 reg Seven sSeg;
19 h
20 4 display count value on seven segment displays
21 always @ [(count)
22 case [count)
23 0: seven seg = zZero;
24 1: seven seyg = one;
25 2: Zeven seg = two;
26 3: Zeven seg = three;
27 d: zeven seg = four;
28 5: Zeven seg = Zero;
24 6: Seven sSeyg = one;
20 T: Zeven seg = two;
21 g: Zeven seg = three;
22 9: seven seg = four;
22 default: seven seg = dash:
= endcase
=25 endmodule
< >
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User constraints file for counter:
counter.ucf - ISE Text Editor
File Edit
= %%
1 FPACE: Start of Constraints generated by PACE
=
3 HPACE: Start of PACE I/0 Pin Assignments
= NET "Man0" LOC = "di4"™
5 NET "oclk SOM™  LoC = "cor
(=3 NET "led™ LOC = "kiz"™
7 MNET "reset®™ LOC = "li4"
2 NET "sewven seg<0>" LOC = "eld™
=] NET "sewven seg<l>™ LOC = "gli™
10 NET "sewven seg<2>" LOC = "nl5"
11 NET "seven_seg<3>" LOC = "pls" .
12 NET "sewven seg<d>™ LOC = "rle"™
12 NET "sewven seg<5>" LOC = "f13"
14 NET "sewven seg<g>" LOC = "nle"™
15
16 H#PACE: 3Start of PACE Area Constraints
17
18 #PACE: Start of PACE Prohikit Constraints
19
Z0 #PALCE: End of Constraints generated by PACE
21
=[] >
Faor Help, press F1 Li
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