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4.1.1 ZEEIAFE T AYVHDL AR

[$14-1]
ENTITY mux2l1la IS
PORT (a, b: IN BIT;
s:IN BIT;
y : OUT BIT );
END ENTITY mux21a;
ARCHITECTURE one OF mux2l1la IS
BEGIN
y <=a WHEN s ="'0" ELSE b ;
END ARCHITECTURE one ;




4.1 3 B & B GVHDL £

4.1.1 ZEEIAFE T AYVHDL AR

[$14-2]
ENTITY mux2l1la IS
PORT (a, b: IN BIT;
s:IN BIT;
y : OUT BIT );
END ENTITY mux21a;
ARCHITECTURE one OF mux21l1a IS
SIGNAL d,e : BIT;
BEGIN
d <= a AND (NOT S) ;
e <= b AND s ;
y<=dORe ;
END ARCHITECTURE one ;




4.1 3 B & B GVHDL £

4.1.1 ZEEIAFE T AYVHDL AR

[%]4-3]
ENTITY mux2la IS
PORT ( a, b, s: IN BIT,;
y : OUT BIT );
END ENTITY mux21a;
ARCHITECTURE one OF mux21la IS
BEGIN
PROCESS (a,b,s)
BEGIN
IF s ="'0" THEN
y <= a ; ELSE
y<=Db;
END IF;
END PROCESS;
one ;
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4.1.2 EBRIEHFNE XN AP
1. SEARRIK
[#14-4])

ENTITY e name IS
PORT ( p_name : port_ m data type;

p_namei : port_mi data_type );
END ENTITY e name;
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6. GitiERIA

[%14-5]

ARCHITECTURE arch _name OF e name IS
[V BHiEAI]

BEGIN
(VIREHEIRER])

END ARCHITECTURE arch name ;
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7. EHFSMEIE LSS
IF a THEN ... --3EE, afifdERkANdgiEboolean
IF (s1="0"Y)AND(s2="'1")OR(c<b+1) THEN . .

8. BHEBEIER

9. &MHiER]
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10. WHEN_ELSE4/E S R{EIEA]

BE Bir <= FixxX WHEN {84/ ELSE
FiAX WHEN BR{E4&H ELSE

RIER ;
z <= aWHEN pl1l ='1"ELSE

b WHEN p2 = '1" ELSE
c ,
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[$]4-6]
LIBRARY IEEE :
USE IEEE.STD_LOGIC 1164.ALL ;
ENTITY DFF1 IS
PORT (CLK : IN STD_LOGIC ;
D: INSTD LOGIC;
Q : OUT STD_LOGIC );
END ;
ARCHITECTURE bhv OF DFF1 IS
SIGNAL Q1 : STD_LOGIC ; --RETFESHFAIHENX —MEIEREFT R
BEGIN
PROCESS (CLK,Q1)
BEGIN
IF CLK'EVENT AND CLK = "1"
THEN Q1 <=D;

END IF;
END PROCESS ;
Q<=0Q1; -5 PRI 0 i D i (B -- REREAT 5)

END bhv;
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4.2.2 VHDLIEIARYIES TN i% AR
1. PEZEAHIRRASTD _LOGIC
BITHIERE € X:
TYPE BIT IS('0','1"); --RHEWMEYE
STD_ LOGICH#ERAIE X

TYPE STD_LOGIC IS (*U','X",'0","1",'Z","W","L","H","-");
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4.2.2 VHDLIEIARYIES TN i% AR
2. Wit EERNEIR PR

LIBRARY WORK ;
LIBRARY STD ;
USE STD.STANDARD.ALL ;

LIBRARY <i%itFELZ>:
USE < WiMEZ>.<BERFRE4=>.ALL ;

LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
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4.2.2 VHDLIEARYIES MK ik AE

3. fFF BN Z

4. EFHERNRAME SR ERBEVENT

5. Ne¥F&MER) S
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4.2.2 VHDLIFIABYIES TN 1% AR
5. NeB&AER] St P H %

[5]4-7]
ENTITY COMP_BAD IS

PORT( al, bl : IN BIT;

gl : OUT BIT );
END ;
ARCHITECTURE one OF COMP_BAD IS
BEGIN

PROCESS (al,bl)
BEGIN
IF al >bl THEN ql <="'1';
ELSIF al < bl THEN gl <= '0" ;-- ®#ELkHBal=blk, ql{E{M#EE
END IF;

END PROCESS ;
END ;
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4.2.2 VHDLIFIABYIES TN 1% AR
5. NeB&AER] 5 P
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4.2.2 VHDLIFIABYIES TN 1% AR
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4.2.2 VHDLIFIABYIES TN 1% AR
5. NEEBAMTER] S B P B

[{74-8]

IF al >bl THEN gl <='1';
ELSE gl <='0'; END IF;
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4.2.3 SOEFRBORERR

[#]4-9]

PROCESS (CLK)
BEGIN
IF CLK'EVENT AND (CLK='1") AND
(CLK'LAST VALUE='0")
THEN Q <=D :; --TfFCLKKEIZALRE—R EFSHIBAS
END IF;
END PROCESS :




4.2 % 5 B4 £ ¢gVHDLE 5

4.2.3 SOEFRBORERR

[#]4-10])

PROCESS (CLK)
BEGIN
IF CLK='1' AND CLK'LAST VALUE='0'
THEN Q <=D ;
END IF;
END PROCESS :
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[$14-11]
LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
ENTITY DFF3 IS
PORT (CLK, D : IN STD LOGIC ;
Q : OUT STD LOGIC);
END ;
ARCHITECTURE bhv OF DFF3 IS
SIGNAL Q1 : STD _LOGIC;
BEGIN
PROCESS (CLK)
BEGIN
IF rising_edge(CLK) -- i3 THSTD_LOGIC_1164F#FH
THEN Q1 <=D;

END IF;
END PROCESS ;
Q<=0Q1; -—fE, WUETER) A DUSCERERE S, 1R FATIRETE B

END ;
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4.2.3 SOEFRBORERR

[H4-12])

PROCESS
BEGIN
wait until CLK ='1' : --F|Hwaiti&a]
Q<=D;
END PROCESS;
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4.2.3 SOEFRBORERR

[#14-13])

PROCESS (CLK)

BEGIN

IF CLK = "1
THEN Q <=D ;

END IF;

END PROCESS ;

--F SRR B JB sh4er P P= A 0 CLK B3 v #ar il
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4.2.3 LI FHEEBRARRAE
[#14-14])

PROCESS (CLK, D) BEGIN
IF CLK = '1" ——F Pk B B A A
THEN Q <=D;
END IF;

END PROCESS

CLE ] B ]

D | T

=
: L

L]

Kl4-8 #l4-14KBFRTE
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4.2.4 BT FBEEEIT
[5]4-15]

ARCHITECTURE bhv OF MULTI_DFF IS
SIGNAL Q1,Q2 : STD_LOGIC;
BEGIN
PRO1: PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK="1"
THEN Q1 <= NOT (Q2 OR A);
END IF;
END PROCESS ;
PRO2: PROCESS (Q1)
BEGIN
IF Q1'EVENT AND Q1="1"
THEN Q2 <= D;
END IF;
END PROCESS ;

QQ <= Q2;
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4.2.4 RILHFREERIT
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4.3.1 FhnsgHs

[#]4-161]
LIBRARY IEEE; --F&s#id(1): /R ERIR I
USE IEEE.STD LOGIC 1164.ALL;
ENTITY h_adder IS

PORT (a, b :INSTD LOGIC,;

co, so : OUT STD_LOGIC);

END ENTITY h_adder;
ARCHITECTURE fhl OF h_adder is
BEGIN

so <= NOT(a XOR (NOT b)) ; co<=aANDDb;
END ARCHITECTURE fhi;




4.3 14z 440 ZGVHDLAS L

4.3.1 FhnsgHs

}D a b SO (o)
co

a £ and?2 0 0 0 0

0 1 1 0

W jD%@ 1 0 1 0

not Xnor2 1 1 0 1

K4-10 Fhnsth adderf kB RHEERE



4.3 14z 440 ZGVHDLAS L

4.3.1 FhnsgHmit
h_audlder d h_adder
ain A Co¢ ) co!
bin> B sor ° B  so
cin r uz2

ain

out
bin
cin )

sum

f adder '

K4-11 4nsaf adderm k& R HsziAfbh

(7))

out

um



[$5]4-17]
LIBRARY IEEE; --PNafHiR(2): EERMBRITIE
USE IEEE.STD LOGIC 1164.ALL;
ENTITY h_adder IS
PORT (a, b : IN STD_ LOGIC;
co, so : OUT STD_LOGIC);
END ENTITY h_adder;
ARCHITECTURE fhl OF h_adder is
SIGNAL abc : STD _LOGIC_VECTOR(1 DOWNTO 0) ; —-E X #EZHEMN R E
BEGIN
abc<=a &b : --afi¥b, Blas5biHE#HIE
PROCESS(abc)
BEGIN
CASE abc IS - TE{ERKICASEEH]
WHEN "00" == so<="0"; co<='0";
WHEN "01" => so<="1";, co<='0";
WHEN "10" == so<="1"; co<='0";
WHEN "11" == so<="0"; co<="1";
WHEN OTHERS => NULL ;
END CASE;
END PROCESS;
END ARCHITECTURE fh1l ;
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4.3.1 FhnsgHs

[#]4-18]
LIBRARY IEEE ; --{[1Z&E#iA
USE IEEE.STD LOGIC 1164.ALL;
ENTITY or2a IS

PORT (a, b :IN STD_LOGIC;

c : OUT STD_LOGIC );

END ENTITY or2a;
ARCHITECTURE one OF or2a IS

BEGIN

c<=aORDb;
END ARCHITECTURE one ;




[%]4-19]
LIBRARY IEEE; --1f7—#t#l4nssizExitfid
USE IEEE.STD_LOGIC 1164.ALL;
ENTITY f_adder IS
PORT (ain, bin, cin : IN STD_LOGIC;
cout, sum : OUT STD_LOGIC );
END ENTITY f_adder;
ARCHITECTURE fd1 OF f_adder IS
COMPONENT h_adder -- 2B In#% = BHiEA]
PORT ( a, b: INSTD LOGIC;
COo, so : OUT STD_LOGIC);
END COMPONENT ;
COMPONENT or2a
PORT (a, b: IN STD_ LOGIC;
c : OUT STD_LOGICO);
END COMPONENT;
SIGNAL d, e, f : STD_LOGIC; --Z X345 514 R ERIKEREEL

BEGIN

ul : h_adder PORT MAP(a=>ain, b=>bin, co=>d, so=>e); --#il{k
5]

u2 : h_adder PORT MAP(a=>e, b=>cin, co=>f, so=>=sum);

u3: or2a PORT MAP(a=>=d, b=>f, c=>cout);

END ARCHITECTURE fd1;
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4.3.2 CASEiEf]
1. CASEES]

CASE <®iZ:X> IS
When <i&FHBIRRFF> == <FiEa]>; ... ; <HFiEF> ;
When <i#&FEEHBIRRFF> == <FiER]>; ... ; <HFEA> ;

WHEN OTHERS => <|[iFiEf]>:
END CASE ;

WHEN OTHERS => </liFiEf]>:
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4.3.2 CASEiEf]
2. IMEIZERERERA

B:OUT STD LOGIC VECTOR(7 DOWNTO 0) ; &
SIGNAL A : STD _LOGIC VECTOR(1 TO 4)

B <= "01100010" ; - B(7)} 'O
B(4 DOWNTO 1) <= "1101": -- B(4)} '1'
B(7 DOWNTO 4) <= A : - B(6)Z&T A(2)

SIGNAL C : BIT_VECTOR(3 DOWNTO 0);
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4.3.2 CASEiEf]
3. HFEBER &

SIGNAL a : STD_LOGIC_VECTOR (3 DOWNTO 0) ;
SIGNAL d : STD_LOGIC_VECTOR (1 DOWNTO 0O) ;

a <='1'&'0'&d(1) &'1' ; - TRSLFHE, HBEMMAKENA
IF a&d="101011" THEN ... — ZFEIF&HFa)F ] IEHIFERF
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4.3.3 EhngsHhd ek Ea)

COMPONENT Tt#4 IS
PORT (wH&R) ;
END COMPONENT {44 .

COMPONENT h adder
PORT ( ¢, d: INSTD LOGIC;
e, T: OUT STD_LOGIC);

Btk - ofE4 PORT MAP( b4 == E&mH4,...);
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[%14-20]
ENTITY CNT4 IS
PORT ( CLK : IN BIT ;
Q : BUFFER INTEGER RANGE 15 DOWNTO O ) ;
END ;
ARCHITECTURE bhv OF CNT4 IS
BEGIN
PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK = '1" THEN
Q<=0Q+1;
END IF;
END PROCESS ;
END bhv;




4.4 vt # BA4& vt

4.4.1 A THBIAGETTREREIT

4.4.2 BEHAER
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4.4.3 THHEESITRIEHMIRIA G X

[#]4-21]
LIBRARY IEEE ;
USE IEEE.STD LOGIC 1164.ALL ;
USE IEEE.STD_LOGIC_UNSIGNED.ALL ;
ENTITY CNT4 IS
PORT ( CLK : IN STD_LOGIC ;
Q : OUT STD_LOGIC_VECTOR(3 DOWNTO 0) ) ;
END ;
ARCHITECTURE bhv OF CNT4 IS
SIGNAL Q1 : STD_LOGIC_VECTOR(3 DOWNTO 0);
BEGIN
PROCESS (CLK)
BEGIN
IF CLK'EVENT AND CLK = '1"'" THEN
Ql<=Q1+1;
END IF;
~——  END PROCESS ;
Q<=01;
END bhv;



4.4 vt # BA4& vt

4.4.3 THHEESITRIEHMIRIA G X
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4.4.3 THHEESITRIEHMIRIA G X

Mame:
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4.5 — A& Je ik v+ 2 F&

[]4-22]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY CNT10 IS

PORT (CLK,RST,EN : IN STD_LOGIC;

CQ : OUT STD_LOGIC_VECTOR(3 DOWNTO 0);

COUT : OUT STD_LOGIC );
END CNT10;
ARCHITECTURE behav OF CNT10 IS
BEGIN

PROCESS(CLK, RST, EN)

VARIABLE CQI : STD_LOGIC_VECTOR(3 DOWNTO 0);

BEGIN
IF RST = '1' THEN CQI := (OTHERS =>'0") ; —-it¥®B5H860

ELSIF CLK'EVENT AND CLK="1' THEN o RN wa e
IFEN = '1' THEN --FR R SO (RISERE)
IF CQlI <9 THEN CQI :=CQIl + 1; -- RV, MIEE/NT9
ELSE CQI := (OTHERS =>'0"); --KTF9, HHEEE
END IF;
END IF;
END IF;
IF CQlI = 9 THEN COUT <= '1"; KT 9, HiH#HAES
ELSE COUT <= "'0";
END IF;
CQ <= COQI; - =R TS AE 7] S 1 ST HY

END PROCESS;
END behav;



4.5 — & o ik vt # BA&
4.5.1 tHXIEZEIRAP

Lar (oD amn

2. BIRERIERF (OTHERS=>X)
SIGNAL d1 : STD_LOGIC_VECTOR(4 DOWNTO 0);
VARIABLE al : STD_LOGIC_VECTOR(15 DOWNTO 0);

dl <= (OTHERS=='0"); al := (OTHERS=>='0") ;

dl <= (1=>e(3),3==>e(5), OTHERS=>=e(1) );

f<=e(1) &e®)&e)&eB) &e(D);
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4.5.2 EFSH
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4.5.2 EFSH
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4.5.3 FHITENMBAFTFSRIT

[#]4-23)
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY SHFRT IS -- 8 A T4

PORT ( CLK, LOAD : IN STD_LOGIC;

DIN : IN STD_LOGIC_VECTOR(7 DOWNTO 0);
QB : OUT STD_LOGIC );

END SHFRT;
ARCHITECTURE behav OF SHFRT IS

BEGIN

PROCESS (CLK, LOAD)

VARIABLE REGS8 : STD_LOGIC_VECTOR(7 DOWNTO 0);
BEGIN
IF CLK'EVENT AND CLK = '1' THEN
IF LOAD = '1' THEN REGS8 := DIN; --Bi (LOAD="1") & HiE
ELSE REG8(6 DOWNTO 0) := REG8(7 DOWNTO 1);
END IF;
END IF;
QB <= REG8(0); -- % &IKAL

END PROCESS;

END behav;



4.5 —f fo ik vt B A% I
4.5.3 SFTBHMHBASESEIT
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4.6.1 BN TIEEXHFEINEmERITICH
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X

New

Drevice Design Files l Other File= ]

AHDL File

Block Diagram.Schematic File
EDIF File

SOPC Builder Sypstem
Uerilni HOL File
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4.6.1 BN TIEEXHFEINEmERITICH

it Vhdll.vhd= ]

4 LIERARY IEEE:
:L USE IEEE.STD LOGIC 1164.ALL;
i} USE IEEE.STD LOGIC UNSIGNED.ALL;
— ENTITY CHNT10 IS
= PORT (CLE,RST,EN : IN STD LOGIC:
P

COUT @ OUT & o =
A EMND CHNTi10: L

ARCHITECTUR] {RFFLE @) | cHT108B MBS g FEE

EEGIN -

FROCESS |,§B )
HELRIEL];] . ' Quar‘tus I E
= AR
EEGIN .
lljl IF R37 r|_ "j Do wou want to create a new project with this file?
L
ELSTI
i)
IF 1 R e .
i 2\ TEwTT] Fwo | mE |

Ac? #‘r‘l.:-l"'{'l':l.lﬂ

K4-18 GHMEESRE, BATRERFFFHR
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4.6.2 GIETIE

HEI Froject ¥izard: Directory, Name, Top-lewvel Entity [pag. ..

What 1z the warking directory for thiz project?

DCHTT0B

........

Wihat 1z the name af this project?
CNT10

What 1z the name af the top-level dezign entity far this projgct? This name 1z case sensitive and must
exactly match the entity name in the design file.

CNT10 J

Uze Exizting Project Settings ... |

K4-19 FIH“New Preject Wizard” 8| T#cntl10



4.6 % FQuartusll ¢ VHDL x A #h % +t

4.6.2 GIETIE

New Project Wizard: Add Files [page 2 of 5l

Select the design files you want to include in the project. Chick Add &ll to add all design files in the
project directon to the project, Mate: vouw can always add design files to the project later.

File name;
File name Type . odd Al
CHT10.vhd WHOL File

El4-20 ¥ P H o< B SCHF AR I A BEIE TRE
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4.6.3 ZIEHRiF

4.6.4 BFHE

1 p= 2. 12 u= 10,24 us 15. 36 us 20.45 us 25.6 us 30,72 us

Hame e T T | | | | |
(1 CLE E O
> EN E O |
- RST E O ]
b o COUT E O |
=¥ V5" = I R N N ) 8 63 618 0 R R EN &
= o o
o celz]| B O I I [
L CcRl1] E 0 |_|—|_| |_|_
o cafol|  EO EEREEE RN INE I RNl nEl ERE nn EEE nn ERE NN N

Kl4-21414-22) 8 R EREHR
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4.6.5 LZFBRTLEEEREEZEE

Advanced List Paths ———————————————————————
&5 TimeQuest Timing Analyzer D LoGIC VECTOR (32 DOWNTO 0 ;
- D LoGIC VECTOR (32 DOWNTO 0 ;
Advisors p ID_LOGIC -
D LOGIC ;
&p Chip Editor 3T LOGIC VECTOR (32 DOWNTO O)

Hetlist Viewers b '@ RTL Viewer
ﬁ Technology Map Viewer
€% State Machine Viewer

S1gnalTap IT Logic Analyzer

fmr In—System Memory Content Editor

B Logic Analyrer Interface Editor ‘walt add PORT HMAFP |

Kl4-22 RTL Viewerik#
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4.6.6 FfEHEMIKES

Inztance Manager: '*@z_ LY |Fieau:|_l,l to acquire @ X | JTAG Chain Configuration: |JTI-'~G ready @

Instance | Status | Incremental Cor

|£| il Mot running r Hardware: | USB-Blagter [USE-0] - Setup...

Device: @1: EP1CE [0x02082000) +|  5Scan Chain

¢ 51| 7| SOFManager & ) |CNT10.5af
log: 20060802 11:12:29 #0 click to inzert time har
TWE A|i35| "ﬂme ||TE: ' 1 ' E::I ' 1 ' E|4 ' 1 ' E|E ' 1 ' EI|2 ' 1 ' EI|E ' 1 ' .‘Il:lll:I ' 1 ' 1|:|I4 ' 1
o COuT | | |
o - O Adhgizhashg AshEhaTh XShADkiThs A3hiahsha_ AThiBhASRG ikE2hashg XshiERATRE KShADk)
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ENTITY buf3s IS - Sk, EAZER
PORT (input : IN STD LOGIC ; -- B\ Vg
enable : IN STD LOGIC ; -- fFRE v
output : OUT STD LOGIC) ; -- ¥t
END buf3x :
ENTITY mux21 IS —-SEfk2. 21 L RRIEFED

PORT (in0O, in1, sel : IN STD LOGIC:
output : OUT STD_LOGIC);
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EAINRZE TS B BEENVHDLEF . SEESIK{ESs1AsOREE
RHSTD LOGIC VECTOR; ¥s1='0", sO='0"; s1="0",
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COMPONENT MUX21A
PORT ( a, b, s: IN STD LOGIC;
y : OUT STD_LOGIC);
END COMPONENT ;

ul : MUX21A PORT MAP(a==a2, b==a3, s=>s0,
y=>=tmp);

u2 : MUX21A PORT MAP(a==>=al, b=>tmp, s=>sl1,
y==outy);

END ARCHITECTURE BHV ;
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[5]4-24])
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY DVF IS
PORT ( CLK : IN STD_LOGIC;
D : IN STD_LOGIC_VECTOR(7 DOWNTO 0);
FOUT : OUT STD_LOGIC );
END;
ARCHITECTURE one OF DVF IS
SIGNAL FULL : STD_LOGIC;
BEGIN
P_REG: PROCESS(CLK)
VARIABLE CNT8 : STD_LOGIC_VECTOR(7 DOWNTO 0);
BEGIN
IF CLK'EVENT AND CLK = '1' THEN
IFCNT8 ="11111111" THEN
CNTS8 := D; --HUCNTSHHEGHHR, MALBEDH RS IEL T HZRCNTS
FULL <= '1"; --[AINff% HirEESFULLS H A T
ELSE CNT8 := CNTS8 + 1; --FNgks:/Em1it%k
FULL <= '0"; -- B B AR EF S FULL AR B
END IF;
END IF;
END PROCESS P_REG ;
P_DIV: PROCESS(FULL)
VARIABLE CNT2 : STD_LOGIC;
BEGIN
IF FULL'EVENT AND FULL = '1' THEN
CNT2 := NOT CNT2; - HirEE SFULLAE R, Dbk % HEUx
IF CNT2 = '1' THEN FOUT <= '1'; ELSE FOUT <= '0";
END IF;
END IF;
END PROCESS P_DIV ;
END;
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LIBRARY IEEE; -- fEfF-iEZ BB T B i vt
USE IEEE.STD_LOGIC_1164.ALL;
ENTITY Songer IS
PORT ( CLK12MHZ : IN STD_LOGIC; - HAMEES
CLK8HZ :IN STD_LOGIC; --HHWREES
CODE1 : OUT STD_LOGIC_VECTOR (3 DOWNTO 0);-- it 8
HIGH1 : OUT STD_LOGIC; --E8EHK~
SPKOUT : OUT STD_LOGIC);--F&H
END;
ARCHITECTURE one OF Songer IS
COMPONENT NoteTabs
PORT (clk : IN STD_LOGIC;
Tonelndex : OUT STD_LOGIC_VECTOR (3 DOWNTO 0) );
END COMPONENT;
COMPONENT ToneTaba
PORT ( Index : IN STD_LOGIC_VECTOR (3 DOWNTO 0) ;
CODE : OUT STD_LOGIC_VECTOR (3 DOWNTO 0) ;
HIGH : OUT STD_LOGIC;
Tone : OUT STD_LOGIC_VECTOR (10 DOWNTO 0) );
END COMPONENT;
COMPONENT Speakera
PORT (clk : IN STD_LOGIC;
Tone : IN STD_LOGIC_VECTOR (10 DOWNTO 0);
SpkS : OUT STD_LOGIC );
END COMPONENT;
SIGNAL Tone : STD_LOGIC_VECTOR (10 DOWNTO 0);
SIGNAL Tonelndex : STD_LOGIC_VECTOR (3 DOWNTO 0);
BEGIN
ul : NoteTabs PORT MAP (clk==>CLK8HZ, Tonelndex=>Tonelndex);
u2 : ToneTaba PORT MAP (Index=>Tonelndex,Tone=>Tone,CODE=>CODE1,HIGH=>HIGH1);
u3 : Speakera PORT MAP(clk==>CLK12MHZ,Tone=>Tone, SpkS=>SPKOUT );
END



[#14-26]
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY Speakera IS
PORT ( clk : IN STD_LOGIC;
Tone : IN STD_LOGIC_VECTOR (10 DOWNTO 0);
SpkS : OUT STD_LOGIC );
END;
ARCHITECTURE one OF Speakera IS
SIGNAL PreCLK, FullSpkS : STD_LOGIC;
BEGIN
DivideCLK : PROCESS(clk)
VARIABLE Count4 : STD_LOGIC_VECTOR (3 DOWNTO 0) ;
BEGIN
PreCLK <="0"; -- ¥CLK# T1624, PreCLKACLKH 164
IF Count4>11 THEN PreCLK <= "'1"; Count4 := "0000";
ELSIF clk'EVENT AND clk = '1" THEN Count4 := Count4 + 1;
END IF;
END PROCESS;
GenSpkS : PROCESS(PreCLK, Tone)-- 11{iA] & 28
VARIABLE Countll : STD_LOGIC_VECTOR (10 DOWNTO 0);
BEGIN
IF PreCLK'EVENT AND PreCLK = "1" THEN
IF Countll = 16#7FF# THEN Countll := Tone ; FullSpkS <= "1%;
ELSE Countll := Countll + 1; FullSpkS <= "0"; END IF;
END IF;
END PROCESS;
DelaySpkS : PROCESS(FullSpkS)--##ti F204, RFEMKM, HHFESELBIERE
VARIABLE Count2 : STD_LOGIC;
BEGIN
IF FUllSpkS'EVENT AND FullSpkS = '1"' THEN Count2 := NOT Count2;
IF Count2 = "1' THEN SpkS <="1";
ELSE SpkS <="'0"; END IF;
END IF;
END PROCESS;
END;



[514-27]
LIBRARY IEEE;
USE IEEE.STD LOGIC_1164.ALL;
ENTITY ToneTaba IS
PORT ( Index : IN STD_LOGIC _VECTOR (3 DOWNTO O) ;
CODE : OUT STD_LOGIC _VECTOR (3 DOWNTO O) ;
HIGH : OUT STD_ LOGIC;
Tone : OUT STD LOGIC VECTOR (10 DOWNTO 0) );
END;
ARCHITECTURE one OF ToneTaba IS
BEGIN
Search : PROCESS(Index)
BEGIN
CASE Index IS - Bk, BRAA, BHFHARNESR
WHEN "0000" == Tone<=""11111111111"; CODE<="0000"; HIGH <='0";--2047
WHEN "0001" == Tone<="01100000101"; CODE<="0001"; HIGH <='0";--773;
WHEN "0010" == Tone<="01110010000"; CODE<="0010"; HIGH <='0";--912;
WHEN "0011" ==> Tone<="10000001100"; CODE<="0011"; HIGH <="'0";--1036;
WHEN "0101" => Tone<="10010101101"; CODE<="0101"; HIGH <="'0";--1197;
WHEN "0110" == Tone<=""10100001010"; CODE<="0110"; HIGH <='0";--1290;
WHEN "0111" == Tone<="10101011100"; CODE<="0111"; HIGH <='0";--1372;
WHEN "1000" == Tone<=""10110000010"; CODE<="0001"; HIGH <="1";--1410;
WHEN "1001" ==> Tone<=""10111001000"; CODE<="0010"; HIGH <="1";--1480;
WHEN "1010" == Tone<="11000000110"; CODE<="0011"; HIGH <="1";--1542;
WHEN "1100" == Tone<="11001010110"; CODE<="0101"; HIGH <="1";--1622;
WHEN "1101" == Tone<="11010000100"; CODE<="0110"; HIGH <="1";--1668;
WHEN "1111" ==> Tone<="11011000000"; CODE<="0001"; HIGH <="1";--1728;
WHEN OTHERS => NULL;
END CASE;
END PROCESS;
END;
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LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD LOGIC_UNSIGNED.ALL;
ENTITY NoteTabs IS
PORT (clk :INSTD LOGIC;
Tonelndex : OUT STD_LOGIC_VECTOR (3 DOWNTO 0) );
END;
ARCHITECTURE one OF NoteTabs IS
COMPONENT MUSIC --EMEIEROM
PORT(address : IN STD_LOGIC_VECTOR (7 DOWNTO 0);
inclock : IN STD_LOGIC ;
g : OUT STD_LOGIC_VECTOR (3 DOWNTO 0));
END COMPONENT;
SIGNAL Counter : STD_LOGIC_VECTOR (7 DOWNTO 0);
BEGIN
CNT8 : PROCESS(clk, Counter)
BEGIN
IF Counter=138 THEN Counter <= "00000000";
ELSIF (clk'EVENT AND clk = '1") THEN Counter <= Counter+1;
END IF;
END PROCESS;
ul : MUSIC PORT MAP(address=>=Counter , g=>Tonelndex,
inclock=>clk);
END;



[$]4-29]

WIDTH = 4

DEPTH = 256 ;

ADDRESS_RADIX = DEC ;

DATA_ RADIX = DEC ;
CONTENT BEGIN --EESLHXHHERIFUTHE, 4517
00:3;01:3;02:3;03:3;04:5; 05:5; 06: 5;07: 6; 08: 8; 09: 8;
10: 8 ;11:9;12: 6 ; 13:8; 14: 5; 15: 5; 16: 12;17: 12;18: 12; 19:15;
20:13 ; 21:12 ; 22:10 ; 23:12; 24: 9; 25: 9; 26: 9; 27: 9; 28: 9; 29: 9;

30:
40:
50:
60:
70:
80:
90:

O ; 31:
5;41:
8 ; 51:
5;61:
O, 71:
3; 81:
6 ; 91:
100: 12 ;101 12 ;102:12 ;103:10;104: 9;105: 9;106:10;107: 9;108:

O ; 32:
5;42:
8 ; 52:
5; 62:
O, 72:
5; 82:
6 ; 92:

9O ; 33:
5; 43:
6 ; 53:
63:
73:
83:
O3:

5;
6 ;
3;
6 ;

, —=" BB IR iR

O; 34: 9; 35:10; 36: 7; 37: 7; 38: 6; 39: 6;
6; 44: 8; 45: 8; 46: 9; 47: 9; 48: 3; 49: 3;
5;54:6;55:8;56:5;,57:5; 58: 5; 59: 5;
5;64:10; 65:10; 66:10; 67:12; 68: 7; 69:
8;,74:5;, 75:5;,76:5;77:5;, 78:5; 79: 5;
3;84:5; 85:6; 86:7;,87:9; 88: 6; 89: 6;
6; 94: 5; 95: 6; 96: 8; 97: 8; 98: 8; 99: 9;

110: 6 ;111: 5:;112: 3:;113: 3;114: 3;115: 3;116: 8;117: 8;118: 8;119: 8;
120: 6 ;121: 8 ;122: 6 ;123: 5;124: 3:;125: 5;126: 6;127: 8;128: 5:129: 5;
130: 5:131: 5 :132: 5 :133: 5:134: 5;135: 5;136: 0;137: 0;138: O;

END ;

8;109:
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[%14-30]

LIBRARY IEEE; --Ul#$2 ) e 5%

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY FTCTRL IS

PORT (CLKK : IN STD_LOGIC; -- 1Hz
CNT_EN : OUT STD_LOGIC; —- VAR PR E B
RST_CNT : OUT STD_LOGIC; - HHHEZF

Load : OUT STD_LOGIC ); -- MHBERES
END FTCTRL;

ARCHITECTURE behav OF FTCTRL IS
SIGNAL Div2CLK : STD_LOGIC;
BEGIN
PROCESS( CLKK )

BEGIN
IF CLKK'EVENT AND CLKK = '1' THEN —- 1HzE} 024045

Div2CLK <= NOT Div2CLK;
END IF;
END PROCESS;
PROCESS (CLKK, Div2CLK)
BEGIN
IF CLKK="0" AND Div2CLK='0" THEN RST_CNT<='1";-- A HBREZHET
ELSE RST_CNT <= '0"; END IF;
END PROCESS;
Load <= NOT Div2CLK; CNT_EN <= Div2CLK;
END behav;
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