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1 Frequency Divider: Construct a 25-bit synchronous binary counter.

Use the MSB of the counter, we can get a frequency divider which
provides a (1/2)"25 frequency output (fout) of the original clock
(fcrystal, 40MHz). Construct a frequency divider of this kind.

1.1 Write the specification of the frequency divider.

1.2 Draw the block diagram of the frequency divider.

Implement the frequency divider with the following parameters.

1.3
I/0 | fcrystal | fout
Site | R10 H5

Design Specification

Design Implementation

output: clk_out;

output: [1:0]clk_ctl;

input: clk;
input: rst_n;

reg: clk_out;

reg: [1:0]clk_ctl;
reg: [14:0]cnt_lI;

reg: [6:0]cnt_

h;

reg: [24:0]cnt_tmp;

block diagram:

logic function:
cnt_tmp = {clk_out,cnt_h,clk_ctl,cnt_I} + 1°'b1;
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I/O pin assignment:
NET "clk_out" LOC =H5;
NET "clk" LOC =R10;
NET "rst_n" LOC =T1;

Discussion:
FEAEESAYTHRE By (EAER DUEEEZE - 5 40MHz [RDL 2025 1% » FRREE T
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2 Construct a single digit BCD up counter with the divided clock as the

clock frequency and display on the seven-segment display.

2.1 Construct a BCD up counter.

2.2 Construct a BCD-to-seven-segment display decoder.

2.3 Combine the above two together.Design Specification
output: [14:0] display; // SSD display output
input: clk; // global clock input
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input: rst_n; // active low reset
wire: clk_d;

Design Implementation
logic function:
display:
5 bed=4'd0: display = 15'b0000_0011_1111_111; //0
= bed=4'd1: display = 15'b1111_1111_1011_011; //1
= bed=4'd2: display = 15'b0010_0100_1111_111; //2
= bed=4'd3: display = 15'b0000_1100_1111_111; //3
= bed=4"d4: display = 15'b1001_1000_1111_111; //4
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5 bed=4'd5: display = 15'b0100_1000_1111_111; //5
= bed=4'de6: display = 15'b0100_0000_1111_111; //6
= bed=4'd7: display = 15'b0001_1111_1111_111; //7
5 bed=4'd8: display = 15'b0000_0000_1111_111; //8
5 bed=4'd9: display = 15'b0000_1000_1111_111; //9
default: display = 15'b1111_1111_1111_111; //DEF
freqdiv24:
cnt_tmp = {clk_out,cnt}+ 1'b1;
bcdcnt:
= out=4'd9 ¥ -> E#FZE:tmp_cnt=4'd0;
HAAH -> Jl—: tmp_cnt = out + 1'b1;
I/O pin assignment:

NET "Display[14]" LOC = P6;

NET "Display[13]" LOC = N4;

NET "Display[12]" LOC = V5;

NET "Display[11]" LOC = T5;

NET "Display[10]" LOC=U7;

NET "Display[9]" LOC = R3;

NET "Display[8]" LOC = N5;

NET "Display[7]" LOC = R5;

NET "Display[6]" LOC = T3;

NET "Display[5]" LOC = T4;

NET "Display[4]" LOC = V4;

NET "Display[3]" LOC = V7,

NET "Display[2]" LOC = R7;

NET "Display[1]" LOC=T7;

NET "Display[0]" LOC = U5;

NET "rst_n" LOC = T1;

NET "clk" LOC = R10;

Discussion:
R By R EREaT— I B ETHERS > FRDAFRIZ A NI scan_ctl » [R|[ELPU(E 14 B
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3 Construct a 2-digit BCD up counter (from 00 to 99) using exp2 as a

building block. Use the divided clock as the clock frequency and display
on the seven-segment display Design Specification
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output: [14:0] display;

// SSD display output

output: [3:0] ftsd_ctl;

input: clk;
//

input: rst_n;
wire: clk_d;

// global clock input

active low reset

wire: [3:0]ftsd_in;
wire: [1:0]ftsd_ctl_en;

wire: [3:0]a;

wire: [3:0]q;
block diagram:

Design Impleme
logic function:
bedent_up:

E M E 7% 9 HIHFE  q_tmp=4"d0;
B B A B ER 7 9 R (%

R AR
Display:
= bed=4"d0
= bed=4"d1
= bed=4"d2
= bed=4"d3
= bed=4'"d4
= bed=4"d5
= bed=4"d6
= bed=4"d7
= bed=4"d8
= bed=4"d9
default: disp
freqdiv25:

ntation

q_tmp=4'd0;
q_tmp=qg+4'd1;  a_tmp=a+4'd0;

: display = 15'b0000_0011_1111_111; //0
s display = 15'b1111_1111_1011_011; //1
: display = 15'b0010_0100_1111_111; //2
: display = 15'b0000_1100_1111_111; //3
s display = 15'b1001_1000_1111_111; //4
: display = 15'b0100_1000_1111_111; //5
: display = 15'b0100_0000_1111_111; //6
s display = 15'b0001_1111_1111_111; //7
: display = 15'b0000_0000_1111_111; //8
: display = 15'b0000_1000_1111_111; //9
lay=15'b1111_1111_1111_111; //DEF

a_tmp=a+4'd1;

a_tmp=4'd0;



cnt_tmp = {clk_out,cnt_h,clk_ctl,cnt_I} + 1'b1;

scan_ctl:
= ftsd_ctl_en =2'b00:  ftsd_ctl=4'b0111;  ftsd_in=in0;
= ftsd_ctl_en =2'b01:  ftsd_ctl=4'b1011; ftsd_in=in1;
= ftsd_ctl_en =2'b10:  ftsd_ctl=4'b1101; ftsd_in=in2;
= ftsd_ctl_en =2'b11:  ftsd_ctl=4'b1110; ftsd_in=in3;
default:  ftsd_ctl=4'b0000;  ftsd_in=in0;

I/O pin assignment:

NET "Display[14]" LOC = P6;
NET "Display[13]" LOC = N4;
NET "Display[12]" LOC = V5;
NET "Display[11]" LOC = T5;
NET "Display[10]" LOC=U7;
NET "Display[9]" LOC = R3;
NET "Display[8]" LOC = N5;
NET "Display[7]" LOC = R5;
NET "Display[6]" LOC = T3;
NET "Display[5]" LOC = T4;
NET "Display[4]" LOC = V4;
NET "Display[3]" LOC=V7;
NET "Display[2]" LOC = R7;
NET "Display[1]" LOC=T7;
NET "Display[0]" LOC = U5;
NET "ftsd_ctI[3]" LOC=T6;
NET "ftsd_ctl[2]" LOC= V6;
NET "ftsd_ctI[1]" LOC= U8;
NET "ftsd_ctI[0]" LOC= V8;
NET "rst_n" LOC = T1;

NET "clk" LOC = R10;

Discussion:
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Conclusion:
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