Cau 1 : Thiét ké mach dém lén/xudéng theo ma BCD (0-9) hién thi ra led 7 doan HEXO véi
tan sé khoang 1Hz dwgc chia tir clock 50MHz, chan Up/Down dwgc gan cho SW0

module caul(SW,HEXO0,CLOCK 50);

input CLOCK_50;

input SW;

output [0:6] HEXO;

reg [3:0] dem = 4'b0000;

reg [25:0] tanso;

always @ (posedge CLOCK _50)
tanso <= tanso + 1'b1;

always @ (posedge tanso[25])

begin
if (SW==1 && dem==4'd9) dem=4'd0;
else if (SW==1 && dem !=4'd9) dem = dem + 1'b1;
else if (SW==0 && dem ==4'd0) dem = 4'd9;
else dem = dem - 1'b1,;
end

assign HEXO = (dem==4'd0) ? 7'b0000001:
(dem==4'd1) ? 7'b1001111:
(dem==4'd2) ? 7'b0010010:
(dem==4'd3) ? 7'b0000110:
(dem==4'd4) ? 7'b1001100:
(dem==4'd5) ? 7'00100100:
(dem==4'd6) ? 7'b0100000:
(dem==4'd7) ? 7'b0001111:
(dem==4'd8) ? 7'b0000000:
(dem==4'd9) ? 7'b0000100: 7'b1111111;

Endmodule
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Cau 2 : Thiét ké mach cong 2 s6 4 bit (sir dung c&c switch lam ngd vao) hién thi ra
led 7 doan HEX1, HEXO0 dwéi dang sb thap phan
module cau2(input [7:0] SW,output reg [0:6] HEXO0,HEX1);
reg [4:0] donvi,chuc;
always @(*)
begin
donvi=(SW[7:4] + SW[3:0]) % 4'd10;
chuc=(SW[7:4] + SWI[3:0]) / 4'd10;
case(donvi)
0: HEX0=7'b0000001;
: HEX0=7'h1001111;
: HEX0=7'h0010010;
: HEX0=7'b0000110;
: HEX0=7'h1001100;
: HEX0=7'b0100100;
: HEX0=7'b0100000;
: HEX0=7'h0001111;
: HEX0=7'b0000000;
: HEX0=7'h0000100;
default: HEX0=7'b1111111;
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endcase
case(chuc)
0: HEX1=7'n0000001,
1: HEX1=7'b1001111;
2: HEX1=7'h0010010;
3: HEX1=7'h0000110;
default: HEX1=7'b1111111;

endcase end endmodule
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Cau 3 : Thiét ké mach dich led sir dung 8 led xanh, led s& chay tir trai qua phai va
doi lai tir phai qua trai véi xung clock khoang 1Hz dwerc chia tir clock 50Mhz.
module cau3(input CLOCK_50, output reg [7:0] LEDG);
reg flag;
reg [25:0] tanso;
always @(posedge CLOCK_50)
tanso <= tanso + 1'b1;
always @ (posedge tanso[25])
if (LEDG[7:0] == 8'h00000000)
LEDG[7:0] = 8'10000000;

else
if (flag==0)

LEDG[7:0] <= {LEDG[0],LEDG[7:1]};
else

LEDG[7:0] <= {LEDG[6:0],LEDG[7]};
always @ (posedge tanso[25])

if (LEDG[7:0]==8'01000000)

flag = 0;
else if (LEDG[7:0]==8'b00000010)
flag = 1;

endmodule
Cau 4 : Thiét ké mach dich led sir dung 8 led d6 véi xung clock khoang 1Hz dwoc
chia tir clock 50Mhz, mdi 1an bim va tha ngay KEY thi led sé ding yén, bidm va tha

trong 3s led sé dich trai, bAm va tha trong 5s led sé dich phai
module cau4(CLOCK_50,KEY,LEDR);

input CLOCK_50;
input [0:0]KEY;
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output [7:0] LEDR,;
reg [7:0] LEDR;
reg [25:0] tanso;
reg [3:0] flag;
reg [3:0] t;
always @(posedge CLOCK_50)
tanso <= tanso + 1'b1;
always @ (posedge tanso[25])
if (KEY[0:0] == 1)
flag = 0;
else
flag <= flag + 1'b1;
always @(posedge KEY[0:0])
t = flag;
always @ (posedge tanso[25])
begin
if (LEDR==0)
LEDR <= LEDR + 1'b1;

else
if (t<=1)
LEDR <= LEDR;
else if (t>=1 & t<=4)
LEDR = {LEDR][6:0],LEDR[7]};
else if (t>=4)
LEDR = {LEDR][O0],LEDR][7:1]};
end

endmodule
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Cau 5 : Thiét ké mach dich led sir dung 8 led xanh véi clock khoang 1Hz dwec chia

tir clock 50Mhz sao cho 2 led chay tir ngoai vao giira.

module cau5(CLOCK 50,LEDG);
input CLOCK_50;
output [7:0] LEDG;
reg [7:0] LEDG = 8'h10000001;
reg [25:0] tanso;
always @(posedge CLOCK_50)

tanso <= tanso + 1'b1;
always @(posedge tanso[25])

begin

LEDG[7:4] <= {LEDG[4],LEDG[7:5]};
LEDG[3:0] <= {LEDG[2:0],LEDG[3]};
end

endmodule

Cau 6: Thiét ké mach hién thi chit “HELLO” 1én 5 led 7 doan véi 2 ngé vao dwgc gan
véi switch, sao cho néu switch = 2°b00 thi chir “HELLO” nhap nhay véi tan sé
khoang 1 Hz, switch = 2°b01 thi khoang 2 Hz, switch = 2°b10 thi khoang 4 Hz va
switch = 2°b11 thi khoing 8 Hz. Clock dwoc lay tir xung clock 50MHz.

module cau6(SW,CLOCK_50,HEXO0,HEX1,HEX2,HEX3,HEX4);
input CLOCK_50;

input [1:0] SW;

output [0:6] HEXO,HEX1,HEX2,HEX3,HEX4;

reg [25:0] tanso;

wire clock;
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always @(posedge CLOCK_50)
tanso <= tanso + 1'b1;
assign clock = (SW==2'b00) ? tanso[25] :
(SW==2'p01) ? tanso[24] :
(SW==2'b10) ? tanso[23] : tanso[22];

assign HEXO = (clock) ? 7'b0000001 : 7'b1111111;

assign HEX1 = (clock) ? 7'b1110001 : 7'b1111111;

assign HEX2 = (clock) ? 7'b1110001 : 7'b1111111;

assign HEX3 = (clock) ? 7'00110000 : 7'b1111111;

assigh HEX4 = (clock) ? 7'b1001000 : 7'b1111111;

endmodule

Cau 7 : Thiét ké mach dbi tir s6 nhi phan 9 bit (lay tir switch) thanh sé thap phan
hién thi len HEX2, HEX1 va HEXO.

module cau7( input [8:0] SW, output reg [0:6] HEXO0, HEX1,HEX2);
reg [3:0] tram,chuc,donvi;
always @(*)
begin
donvi = SW[8:0] % 4'd10;
chuc = (SW[8:0] /4'd10) % 4'd10;
tram = (SW[8:0] / 4'd10) / 4'd10;
case(donvi)
0: HEXO0 = 7'b0000001;
1: HEXO0 = 7'b1001111;
2: HEXO = 7'b0010010;
3: HEXO0 = 7'b0000110;
4: HEXO = 7'b1001100;
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5: HEXO0 = 7'b0100100;
6: HEXO = 7'b0100000;
7: HEXO = 7'b0001111;
8: HEXO0 = 7'b0000000;
9: HEXO = 7'b0000100;
default: HEXO = 7'b1111111;
endcase
case(chuc)
0: HEX1 = 7'b0000001;
1: HEX1 = 7'b1001111;
2: HEX1 = 7'b0010010;
3: HEX1 = 7'b0000110;
4: HEX1 = 7'b1001100;
5: HEX1 = 7'b0100100;
6: HEX1 = 7'b0100000;
7: HEX1 = 7'b0001111;
8: HEX1 = 7'b0000000;
9: HEX1 = 7'b0000100;
default: HEX1 = 7'b1111111;
endcase
case(tram)
0: HEX2 = 7'b0000001;
1: HEX2 = 7'b1001111;
2: HEX2 = 7'b0010010;
3: HEX2 = 7'b0000110;
4: HEX2 = 7'b1001100;
5: HEX2 = 7'b0100100;
6: HEX2 = 7'b0100000;
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7: HEX2 = 7'b0001111;
8: HEX2 = 7'b0000000;
9: HEX2 = 7'b0000100;
default: HEX2 = 7'b1111111;
endcase
end

endmodule

Cau 8 : Thiét ké mach hién thi chir “HI” dich tir trai qua phai ¢ 3 led 7 doan (tir
HEX0 dén HEX2), xung clock khoang 1Hz dwoc chia tir clock 50Mhz.

module cau8(CLOCK_50,HEXO0,HEX1,HEX?2);
input CLOCK_50;
output [0:6] HEX0,HEX1,HEX2;
reg [0:6] HEXO0,HEX1,HEX2;
reg [25:0] tanso;
reg [1:0] q;
always @(posedge CLOCK _50)
tanso <= tanso + 1'b1;
always @(posedge tanso[25])
begin
q<=q+1bl;
if(q==2)
begin
q<=0;
end
case(q)

0: begin
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HEX?2 = 7'61001000;
HEX1 = 7'b1001111;
HEXO0 =7'b1111111,
end
1: begin
HEX2 =7'b1111111,
HEX1 = 7'1001000;
HEXO0 = 7'b1001111;
end
2: begin
HEX2 = 7'b1001111;
HEX1 =7'01111111,
HEXO0 = 7'1001000;

end

endcase
end

endmodule

Cau 9 : Thiét ké mach led 8 bit sang dan tir trai qua phai va tat dan tir phai qua trai.

module cau9(CLOCK 50,LEDG);
input CLOCK_50;

output [7:0] LEDG;

reg [7:0] LEDG,;

reg [25:0] tanso;

reg flag;

always @(posedge CLOCK _50)
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tanso <= tanso + 1'b1;
always @ (posedge tanso[25])
if (flag == 0)
LEDG <= {1'b1, LEDG[7:1]};
else
LEDG <= {LEDGI6:0],1'b0};
always @ (posedge tanso[25])
if (LEDG == 8'n10000000 )
flag <=0;
else
if (LEDG == 8'h11111110)
flag = 1;

endmodule

Cau 10 : Thiét ké mach binh phwong 4 bit (sir dung cac switch lam ngd vao) hién

thi ra led 7 doan HEX2, HEX1, HEXO0 dwéi dang s6 thap phan.

module caul0(SW,HEX0,HEX1,HEX2);

input [3:0] SW;

output [0:6] HEXO0, HEX1, HEX2;

reg [0:6] HEX0, HEX1, HEX2;

reg [7:0] tram,chuc,donvi;

always @(*)

begin

tram = ((SW[3:0] * SW[3:0]) / 4'd10) / 4'd10;
chuc = ((SW[3:0] * SW[3:0]) / 4'd10) % 4'd10;
donvi = (SW[3:0] * SW][3:0]) % 4'd10;

case(donvi)
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: HEXO0 = 7'b0000001;
: HEXO0 = 7'b1001111;
: HEXO0 = 7'b0010010;
: HEXO0 = 7'b0000110;
: HEXO0 = 7'b1001100;
: HEXO0 = 7'p0100100;
: HEXO = 7'b0100000;
: HEXO0 = 7'b0001111;
: HEXO = 7'b0000000;
: HEXO0 = 7'b0000100;
default: HEXO0 = 7'b1111111,
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endcase
case(chuc)
0: HEX1 = 7'b0000001;
1: HEX1 = 7'b1001111;
2: HEX1 = 7'b0010010;
: HEX1 = 7'b0000110;
: HEX1 = 7'b1001100;
: HEX1 = 7'b0100100;
: HEX1 = 7'h0100000;
: HEX1 = 7'b0001111;
: HEX1 = 7'h0000000;
: HEX1 = 7'b0000100;
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default: HEX1 = 7'b1111111;
endcase
case(tram)

0: HEX2 = 7'b0000001;

1: HEX2 = 7'b1001111;
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: HEX2 = 7'b0010010;
: HEX2 = 7'b0000110;
: HEX2 = 7'p1001100;
: HEX2 = 7'p0100100;
: HEX2 = 7'b0100000;
- HEX2 = 7'b0001111;
: HEX2 = 7'b0000000;
: HEX2 = 7'b0000100;
default: HEX2 = 7'b1111111;
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endcase
end

endmodule
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