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shiftreg_sbit(
clk, S_L, s_in,

[7:0] p_in,
[7:0] Q

[7:0] mux_out;
[7:0] shift_in;

nS_L;
(.I(S_L), .0(nS_L));

and@_out, andl_out;
(.I0(p_in[7]), .I1(S_L), .0(ande _out));
(.I0(s_in), .I1(nS_L), .O0(andl _out));

(.I0(ando_out), .I1(andl _out), .O(mux_out[7]));
(.C(clk), .D(mux_out[7]), .Q(Q[7]));

and2_out, and3_out;
(.I0(p_in[6]), .I1(S_L), .0(and2 out));
(.I0(Q[7]), .I1(nS_L), .0(and3 out));
(.I0(and2_out), .I1(and3 out), .O(mux_out[6]));
(.C(clk), .D(mux_out[6]), .Q(Q[6]1));

and4_out, and5_out;
(.I0(p_in[5]), .I1(S_L), .0(and4 out));
(.I0(Q[6]), .I1(nS_L), .O(and5 out));
(.I0(and4 out), .I1(and5 out), .O(mux_out[5]));
(.C(clk), .D(mux_out[5]), .Q(Q[51));




and@_out, andl _out;
(.I0(p_in[4]), .I1(S_L), .0(and6_out));
(.I0(Q[5]), .I1(nS_L), .0(and7_out));
(.I0(and6_out), .I1(and7_out), .O(mux_out[4]));

(.C(clk), .D(mux_out[4]), .Q(Q[4]));

and@_out, andl_out;
(.I0(p_in[3]), .I1(S_L), .0(and8 out));
(.I0(Q[4]), .I1(nS_L), .0(and9 out));
(.I0(and8 out), .I1(and9 out), .O(mux_out[3]));
(.C(clk), .D(mux_out[3]), .Q(Q[31));

and@_out, andl _out;
(.I0(p_in[2]), .I1(S_L), .0(andle out));
(.I0(Q[3]), .I1(nS_L), .0(andll out));
(.I0(and10 out), .I1(andll out), .O(mux_out[2]));

(.C(clk), .D(mux_out[2]), .Q(Q[2]));

and@_out, andl_out;
(.Ie(p_in[1]), .I1(S_L), .0(andl2 out));
(.I0(Q[2]), .I1(nS_L), .0(and13 out));
(.I0(and12_out), .I1(and13 out), .O(mux_out[1]));

(.C(clk), .D(mux_out[1]), .Q(Q[1]));

and@_out, andl _out;
(.I0(p_in[@]), .I1(S_L), .0(andl4 out));
(.I0(Q[1]), .I1(nS_L), .0(andl5 out));
(.I0(and14 out), .I1(andl5 out), .O(mux_out[@]));

(.C(clk), .D(mux_out[e]), .Q(Q[@]));
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shiftreg 8b_tb();
clk;

s_in;

S L;

[7:0] p_in;




[7:0]Q;

-Q(Q),
.clk(clk),

.s_in(s_in),
.S_L(S_L),
.p_in(p_in)
)s

8'b0101_0101;
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module LED_driver (
input wire clk,
input wire reset,
input wire start,
input wire [15:0] num,
output wire LED_DO,
output wire LED_CLK,
output wire LED_CLR,
output wire LED _EN

)5

reg [15:0] shift_reg;

reg [3:0] counter;

reg shifting;

assign LED_CLR = ~reset;
assign LED DO = ~shift_reg[15];

assign LED_CLK = (shifting) ? ~clk : 1'b@;
assign LED_EN = 1'b1l;

always @(posedge clk or posedge reset) begin
if (reset) begin
shift reg <= 16'h0000;
counter <= 4'do;

H
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shifting <= 0;

(start & & !shifting)
shift_reg <= num;
counter <= 4'do;
shifting <= 1;

(shifting)
shift_reg <= shift_reg <«
counter <= counter + 1;

(counter == 15)
shifting <= 0;

@ A R SR

LED_driver_tb;

clk;

reset;
start;
[15:0] num;

LED_DO;
LED_CLK;
LED_CLR;
LED_EN;

.clk(clk),
.reset(reset),
.start(start),
.num(num),
.LED_DO(LED_DO),
.LED_CLK(LED_CLK),
.LED_CLR(LED_CLR),
.LED_EN(LED_EN)




always #5 clk = ~clk;

initial begin
clk = 0;
reset = 1;
num = 16'b1010_ 1100 1111 0000;

#20;
reset
#10;
start
#10;
start

#500;

$stop;
end
endmodule
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dclk

4 reset

4 start
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module seg driver(
input wire clk,
input wire reset,

input wire start,



[31:0] num,
SEG_DT,
SEG_CLK,
SEG_CLR,
SEG_EN

I

[63:0] shift reg;
[5:0] counter;
shifting;

[63:0] cnum;

(.LE(1'b@), .D3(num[31]), .D2(num[30]), .D1(num[29]), .DO(num[28]), .point
(1'b8), .p(cnum[63]),.g(cnum[62]),.f(cnum[61]),.e(cnum[6@]),.d(cnum[59])
,.c(cnum[58]),.b(cnum[57]),.a(cnum[56]));

// LA g BN B A ) MyMC14495 it

SEG_CLR = ~reset;

SEG DT = shift_reg[63];

SEG_CLK = (shifting) ? ~clk : 1'be;
SEG_EN = 1'b1;

@( clk reset)
(reset)
shift_reg <= 64'b0o;
counter <= 5'b0;
shifting <= 0;

(start & & !shifting)
shift_reg <= cnum;
counter <= 5'b0;
shifting <= 1;

(shifting)
shift reg <= shift reg << 1;
counter <= counter + 1;
(counter == 63)
shifting <= 0;
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seg _driver_tb;

clk;

reset;
start;
[31:0] num;

SEG_DT;
SEG_CLK;
SEG_CLR;
SEG_EN;

.clk(clk),
.reset(reset),
.start(start),
.num(num),
.SEG_DT(SEG_DT),
.SEG_CLK(SEG_CLK),
.SEG_CLR(SEG_CLR),
.SEG_EN(SEG_EN)

#5 clk = ~clk;

0;
= 1;
32'h30106032;




$stop;

end

endmodule
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set_property PACKAGE_PIN AC18 [get_ports clk]
set_property IOSTANDARD LVCMOS18 [get_ports clk]

set _property PACKAGE PIN AB22 [get ports {SEGMENT[O]}]
set_property IOSTANDARD LVCMOS33 [get ports {SEGMENT[©]}]

(B WEETAT..)

set _property PACKAGE PIN AD21 [get _ports {AN[O]}]
set_property IOSTANDARD LVCMOS33 [get ports {AN[O]}]

set_property PACKAGE_PIN AC21 [get_ports {AN[1]}]
set_property IOSTANDARD LVCMOS33 [get ports {AN[1]}]

set_property PACKAGE_PIN AB21 [get_ports {AN[2]}]
set_property IOSTANDARD LVCMOS33 [get ports {AN[2]}]

set _property PACKAGE PIN AC22 [get _ports {AN[3]}]
set_property IOSTANDARD LVCMOS33 [get ports {AN[3]}]

set_property PACKAGE PIN AA10 [get ports {SW[O]}]
set_property IOSTANDARD LVCMOS15 [get_ports {SW[@]}]
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set_property
set_property

set_property
set_property

set_property
set_property

set_property
set_property

set_property
set_property

set_property
set_property

set_property
set_property

set_property
set_property

set_property
set_property

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

PACKAGE_PIN
IOSTANDARD

AF10
LVCMOS15

\PAS
LVCMOS33

N24
LVCMOS33

M26
LVCMOS33

P18
LVCMOS33

M24
LVCMOS33

M20
LVCMOS33

L24
LVCMOS33

R18
LVCMOS33

[get_ports {SW[15]}]
[get_ports {SW[15]}]

[get_ports {LED CLK}]
[get_ports {LED CLK}]

[get_ports {LED CLR}]
[get_ports {LED CLR}]

[get_ports {LED DO}]
[get_ports {LED DO}]

[get_ports {LED EN}]
[get_ports {LED EN}]

[get_ports {SEG CLK}]
[get_ports {SEG CLK}]

[get_ports {SEG CLR}]
[get_ports {SEG CLR}]

[get_ports {SEG DT}]
[get_ports {SEG DT}]

[get_ports {SEG EN}]
[get_ports {SEG EN}]

FALSE

[get_nets

BTN_IBUF[@]]

set_property CLOCK_DEDICATED_ROUTE
CLOCK_DEDICATED_ROUTE
CLOCK_DEDICATED_ROUTE

CLOCK_DEDICATED_ROUTE

FALSE
FALSE
FALSE

[get_nets BTN_IBUF[1]]
BTN_IBUF[2]]

BTN_IBUF[3]]

set_property
set_property [get_nets
set_property [get_nets
[get_ports {BTN[O]}]

[get_ports {BTN[O]}]

set_property PACKAGE_PIN V18

set_property IOSTANDARD LVCMOS18
V19
LVCMOS18

[get_ports {BTN[1]}]
[get_ports {BTN[1]}]

set_property PACKAGE_PIN

set_property IOSTANDARD
V14
LVCMOS18

[get_ports {BTN[2]}]
[get_ports {BTN[2]}]

set_property PACKAGE_PIN

set_property IOSTANDARD
W14
LVCMOS18

[get_ports {BTN[3]}]
[get_ports {BTN[3]}]

set_property PACKAGE_PIN

set_property IOSTANDARD




set_property PACKAGE_PIN W16 [get_ports BTNX4]
set_property IOSTANDARD LVCMOS18 [get ports BTNX4]

@ FERITZFEL top. v

top(
clk,

[15:0] SW,

[3:0] BTN,

[7:0] SEGMENT,

[3:0] AN,

BTNX4,

LED_DO, LED_CLK, LED_CLR, LED_EN,
SEG_DT, SEG_CLK, SEG CLR, SEG_EN

[3:0] btn_out;
[31:0] clk_div;
[15:8] num_LED;
[31:0] num_SEG;
[15:0] SW _out;

/] RIS NI 615 5
LED_driver_start =
SW[15] |btn_out[@]|btn_out[1]|btn_out[2]|btn_out[3];
seg driver_ start =
SW[15]|SW_out[1]|SW out[2]|SW_out[3]|SW out[4]|SW_out[5]|SW _out[6]|SW_o
ut[7]|SW_out[8];

/] TR EHES
(clk_div[17], BTN[@], btn_out[@]);
(clk_div[17], BTN[1], btn_out[1]);
(clk_div[17], BTN[2], btn_out[2]);
(clk_div[17], BTN[3], btn_out[3]);

// SW EE TR, F=AE— N E A 3 e ko
.clk(clk), .sw(SW[1]), .pulse(SW out[1]));
.clk(clk), .sw(SW[2]), .pulse(SW out[2]));
.clk(clk), .sw(SW[3]), .pulse(SW out[3]));
.clk(clk), .sw(SW[4]), .pulse(SW _out[4]));
.clk(clk), .sw(SW[5]), .pulse(SW _out[5]));
.clk(clk), .sw(SW[6]), .pulse(SW out[6]));
.clk(clk), .sw(SW[7]), .pulse(SW out[7]));
.clk(clk), .sw(SW[8]), .pulse(SW out[8]));




(.clk(clk),.rst(SW[O]), .clkdiv(clk div));
(.btn(btn_out), .num(num_LED));

(.clk(clk), .HEXS(num_LED), .LES(4'b@),.points(4'b@), .RST(SW[O]), .AN(AN
), .Segment (SEGMENT) ) ;

(.clk(clk), .reset(SW[@]),.start(LED driver_start),.num(num_LED),.LED_
DO(LED_DO), .LED_CLK(LED_CLK),.LED CLR(LED_CLR),.LED_EN(LED_EN));

(.btn(SW_out[8:1]), .num(num_SEG));

(.clk(clk), .reset(SW[@]),.start(seg driver_ start),.num(num_SEG), .SEG_
DT(SEG_DT), .SEG_CLR(SEG_CLR), .SEG_CLK(SEG_CLK), .SEG_EN(SEG_EN));

BTNX4 = 1'b0;
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