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reg [31:0]counter;//i& X 32 fril#
reg [31:0]counter arr;//5E X 32 [ THH L5 17 a5
always@ (posedge Clk50M or negedge Rst n)
if ('Rst_n)

counter <=

else if (cnt en)begin

if (counter == 0)
counter <= counter arr;//iI4(F| 0, M H ) TEREFAFRE
else
counter <= counter - /v Bk 1
end
else

counter <= counter arr; //¥AMHEN, THEEMES T IEEGFAAGE
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reg o _pwm;//pwn {55

reg [31:0]counter ccr;//jE X 32 frfith LB AT 47 3%

always@ (posedge Clk50M or negedge Rst n)

if ('Rst_n) //ik pwuM 15 5 2 AL f H AR HP

o _pwm <=

else if (counter >= counter_ccr)//ff%ﬂﬁ)&?%ﬁiﬁﬁ{
o_pwm <= ;o / /%N o

else /RN T B
o _pwm <= ;o //HHoy 1

SERE PWM KA HER T

WPl BB, R AR PWM AR FLER LR SR T, U Y PWM
A FHL R S B AR
module pwm generator(
Clk50M,
Rst n,

cnt_en,
counter arr,
counter ccr,

o_pwm

input C1k50M; //50MHz BFEPfIA

input Rst n; /BN, AR R AL

input cnt_en; //iHEUEREES

input [31:0]counter arr;//fii\ 32 ffilH H (A
input [31:0]counter ccr;//fi 32 £k L
output reg o pwm; //pwmiith{E5

reg [31:0]counter;//E X 32 fril#ias
always@ (posedge Clk50M or negedge Rst n)
if ('Rst_n)
counter <=
else if (cnt en)begin
if (counter == 0)
counter <= counter arr;//iHEH| 0, INEH 3 E A7 3 EH

else




counter <= counter - S/ /BB EI 1
end

else
counter <= counter_arr; //BCHMERENS, THEEHME S T WE R ar 7458

always@ (posedge Clk50M or negedge Rst n)
if ('Rst_n) //ik pwM i HAE 5 B AL AR P

o _pwm <=
else if (counter >= counter ccr)//TIHEUE KT HLEUE
o_pwm <= ;o / /iR o
else / /B AN T R
o_pwm <= ;o /A L
endmodule
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fpwm =
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pwm
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fouk 50000000
counter_arr = —-1= —1=9999
fpwm 5000
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R4 IR AR, LA pwm_generator BRI B SCAHU0 F TR

‘timescale 1ns/lns

"define clk period 20
module pwm generator tb;

reg Clk50M; //50MHz B4

reg Rst_n; //BAfA, KHETVEA

reg cnt_en; //UHH{EREES

reg [31:0]counter arr;//fiAN 32 {7 Fil # 4
reg [31:0]counter ccr;//%i\ 32 firfith lLHUE

wire o pwm; //pwm {55

pwm_generator pwm generator(
.C1k50M(C1k50M),
.Rst_ n(Rst_n),
.cnt_en(cnt_en),
.counter arr(counter arr),
.counter ccr(counter ccr),
.0_pwm(o_pwm)

)

initial Cl1k50M = 0O;
always #( clk period/2) Clk50M = ~C1lk50M;

initial begin

Rst n = 0;

cnt _en = 0;

counter arr = 0;
counter ccr = 0;

#( clk period*20 +1);
Rst n = ;

#( clk period*10 +1);

0/ /W ERIHAE S HIZEN 50KHz
counter_ccr = 400;//¥ B P B HON 40%
#( clk period*10);

cnt_en = 1; //AZNHELI=A puM Hith

counter arr = 99

#100050;
counter ccr = 700;//%EHH pwM 3 F2 R 703
#100050;

cnt_en = 0; //fFiEiHELAIOCH] puM Hi




i/ /WCETE SN 100K HzZ
counter ccr = /BRI pwM SN 50%
#( clk period*10);

cnt_en = 1; //BA3NHELL™E puM Hi

counter arr

# ;
counter ccr = /BRI pwM TN 20%
# ;
Sstop;
end
endmodule
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module pwm generator test(

Clk50M,
Rst n,
beep

input C1k50M;
input Rst n;
output beep;

reg [31:0]counter arr; //THEHIAHZF(F4
wire [31:0]counter ccr; //%ithbEfH
reg [24:0]delay cnt; //500ms ZEN 5%

reg [4:0]Pitch num; //&Hi%5

localparam
Ll = , //RE L
L2 = , //RE 2
L3 = , //EE 3
L4 = , //RE 4
L5 = , //EE S
L6 = , //EE 6
L7 = , //RE T
Ml = , //HE L
M2 = , /2
M3 = , //HE 3
M4 = , //HE 4

M5 = , //HE S




M6 = , //HE 6

M7 = , //HET
H1 = , //EE L
H2 = , //EE 2
H3 = , //EE 3
H4 = , //EE 4
H5 = , //RES
H6 = , //EE 6
H7 = ;T

/ /% BB O TR R —

assign counter ccr = counter arr >> 1;

pwm_generator pwm generator(
.C1k50M(C1k50M),
.Rst_ n(Rst_n),
.cnt_en( ),
.counter arr(counter arr),
.counter ccr(counter ccr),
.o_pwm(beep)

)i

//500ms &R THEETHEL
always@ (posedge Clk50M or negedge Rst n)
if ('Rst_n)
delay cnt <= ;
else if (delay cnt == 0)
delay cnt <= ;
else

delay cnt <= delay cnt - ;

/ /% 500ms YIHe— &
always@ (posedge C1lk50M or negedge Rst n)
if ('Rst_n)
Pitch num <= ;
else if (delay cnt == 0)begin
if (Pitch num == )
Pitch num <= ;
else
Pitch num <= Pitch num + ;
end
else

Pitch num <= Pitch num;




/ /AR B P G 5 45 T 2 45 AH LR E
always@ (*)

case (Pitch num)

0 :counter arr = Ll1;
1 :counter arr = L2;
2 :counter arr = L3;
3 :counter arr = L4;
4 :counter arr = L5;
5 :counter arr = L6;
6 :counter arr = L7;
7 :counter arr = Ml;
8 :counter arr = M2;
9 :counter arr = M3;
10:counter arr = M4;
11l:counter arr = M5;
12:counter arr = M6;
13:counter arr = M7;
l4:counter arr = HIl;
15:counter arr = H2;
l6:counter arr = H3;
17:counter arr = H4;
18:counter arr = H5;
19:counter _arr = H6;
20:counter arr = H7;
default:counter arr = L1;
endcase

endmodule
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