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library iecee; ——#% icee IR o

use ileee.std_logic_1164.all; ——-# % std_logic_1164 £ i* o
use ileee.std_logic_arith.all; --#* std_logic_arith & i -
use ieee.std_logic_unsigned.all; --std_logic_unsigned % i¢ -

entity TONE is

port
(  RESET,CLK:in std_logic; ——E R R~
SW:in std_logic_vector (1l downto 0); ——:}%ﬁ?é—ﬁa?]% °
BEEP:out std _logic ); —— s gy
end TONE;
architecture arch of TONE is
signal KEY:std_logic_vector (1 downto 0); ——FEER AL
signal DIV1,DIV2,CNT1:integer range 0 to lOO;——“,f 100 -
signal CLK_10Hz:std_logic; —-10Hz "% A3 EL o
signal CLK 1kHz:std logic; ——-1kHz "% 5 o
begin
-- (1)%@?&
process (CLK, RESET)
begin
if RESET='0' then --3# RESET 47
DIV1<=100; ——Kf 100 -
DIV2<=DIV1/2; --50%1 7Lk P 10Hz "%k o
elsif CLK'event and CLK='1l' then ALY S
if CNT1=DIV1 then __% 100 -
CNT1<=1;
else
CNT1<=CNT1+1;
end if;
if (CNT1=DIV1) or (CNT1=DIV2) then  CNT1=1007? # CNT1=507?
CLK_10Hz<=not CLK_10Hz; --10Hz *%if °
end if;
end if;

end process;

15-4



——(2) fET R
process (CLK, RESET)
begin
if RESET='0' then
KEY<="11";
elsif CIK'event and CLK='1l' then
if SW(0)='0' or SW(1l)='0'then
KEY<=SW;
end if;
end if;
-—-(3) 1 TR
case KEY is
when "10"=>BEEP<=CLK_10Hz;
when "01"=>BEEP<=CLK;
when others=>BEEP<='0";
end case;
end process;

end arch;
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CHAPTER 1 5
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RESET » CLK + BEEP ¥ & 1 &8 port FA 3% ;  PITCH + INDEX + PULSE »

FREQ B B A B signal FA 3 -

O 25t : ’K‘ music.vhd

library ieee;

——* ieee BER -

use ieee.std logic_1164.all;

i std_logic_1164 i

R o

use ieee.std logic_arith.all;
use ieee.std_logic_unsigned.all;
entity MUSIC is

port

( RESET:in std _logic;

—-i# % std_logic_arithE ¢ R

--std_logic_unsigned % i#

_ﬁﬁﬁ»o

LR o

CLK:in std_logic;

--32768Hz 2+pE ,,m,,l » o

BEEP:out std_logic );

——%‘q #imd o

end MUSIC;

architecture arch of MUSIC 1is

signal PULSE:std_logic;

A LB o

signal PITCH:integer range 0 to 8; ——FH o

signal BEAT,LEN:integer range 0 to 4; ——&3p o

signal COUNT:integer range 0 to 127; -—3 ?ﬁ‘fﬁto

signal FREQ:integer range 0 to 127; ——F fav 'T

signal INDEX:integer range 0 to 25; ——F BB Pk

signal DIVIDER:integer range 0 to 16384; —— g p R E o

begin

——(LFPAZ

process (CLK, RESET)

begin

case PITCH is

when 1=>FREQ<=32768/523; --% § F # C (Do) #p ¥ f&
when 2=>FREQ<=32768/587; --% § 4§ # D(Re) ¥ f&
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when 3=>FREQ<=32768/659; ——U R P EML) S
when 4=>FREQ<=32768/698; -~ P F(Fa) S pe
when 5=>FREQ<=32768/784; -—" 53 G(So) i F p ko
when 6=>FREQ<=32768/880; --* 34 # A(La) RS p e
when 7=>FREQ<=32768/988; --® 3 # B(S1) Mg ke
when 8=>FREQ<=32768/1046; —BEE 0 C(Do)*ﬁ’—?“"ﬁigt °
when others=>FREQ<=0;

end case;

if RESET='0' then -—4% RESET 4#?
PULSE<='0"; —— R RERAUEL -

DIVIDER<=0;
LEN<=0;
elsif CLK'event and CLK='1l'
if FREQ=0 then
COUNT<=0;

R -
i B -
LT 7
——% P REE 02

else

-3 PAEFREER 5 00

COUNT<=COUNT+1;

S STt N S s

if COUNT=FREQ/2 then

PULSE<=not PULSE;

COUNT<=0;
end if;
end if;
if DIVIDER>=6553 then -1 4pPF R £ 6553/32768 F) °
DIVIDER<=0;

if LEN<BEAT then

LEN<=LEN+1;

else
LEN<=0;
INDEX<=INDEX+1; TR
if INDEX>25 then ——éﬁxgﬁ%j 32

INDEX<=0; ——EFTHEEE - B e

end if;

end if;

else

DIVIDER<=DIVIDER+1;
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end if;

end if;

end process;
- (2)% PERTE

process (CLK, RESET)

begin
case INDEX is

when 0=> PITCH<=5; -——F ¥ so-
BEAT<=1; --14p

when 1=> PITCH<=0; g o
BEAT<=0;

when 2=> PITCH<=3; ——F #mie
BEAT<=1; —-14p -

when 3=> PITCH<=0; ——FlEg o
BEAT<=0;

when 4=> PITCH<=3; ——F #mi-
BEAT<=2; ——244

when 5=> PITCH<=0; g o
BEAT<=0;

when 6=> PITCH<=4; - @ fa-
BEAT<=1; —-14p -

when 7=> PITCH<=0; ——FlEg o
BEAT<=0;

when 8=> PITCH<=2; -~ re-
BEAT<=1; ——14p

when 9=> PITCH<=0; g o
BEAT<=0;

when 10=> PITCH<=2; -~ Fre-
BEAT<=2; --23p°

when 11=>  PITCH<=0; g o
BEAT<=0;

when 12=> PITCH<=1; --4 f*do-
BEAT<=1; ——14p

when 13=> PITCH<=0; g o
BEAT<=0;
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when 14=>  PITCH<=2; -——F Hre-
BEAT<=1; --13p -
when 15=> PITCH<=0; -— g e
BEAT<=0;
when 16=> PITCH<=3; ——H #mie
BEAT<=1; ——14p e
when 17=> PITCH<=0; g o
BEAT<=0;
when 18=>  PITCH<=4; -—F # fa-
BEAT<=1; --13p -
when 19=> PITCH<=0; g o
BEAT<=0;
when 20=> PITCH<=5; -~ #so-
BEAT<=1; ——14p e
when 21=> PITCH<=0; ——FIEg o
BEAT<=0;
when 22=> PITCH<=5; -——F ¥ so-
BEAT<=1; --13p -
when 23=> PITCH<=0; -~ e
BEAT<=0;
when 24=>  PITCH<=5; -~ #so-
BEAT<=2; —24p e
when 25=> PITCH<=0; ——FIEg o
BEAT<=0;
when others=> PITCH<=0; -
BEAT<=0;
end case;
end process;
--(3) {1 TR
with FREQ select
BEEP<= '0O' when O, -3 o
PULSE when others; ——ﬁ%ﬂi% gL o

end arch;
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