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FUNCTION TABLE

INPUTS OUTPUTS
CLEAR|CLOCK |A B |Qa Q ... Oy
L X X X L L L
H ) X X |Qap Qo QHo
H + H H H  Qap QGn
H t L X L  Qap QGn
H i1 X L L  Qap QGn

H = high level (steady state) , L = low level (steady state)

X =irrelevant (any input, including transitions)

1 = transition from low to high level

PIN CONFIGURATION

(TOP VIEW)

Al U14:]Vcc
80?2 131aH
aags  12Pqg
ag¢ vPof
acs 100 Qg
Qp U6 9{lICLEAR
GND [J7 8[J CLOCK

Qa0 Qpo » Qo = the level of Q,, Qp, or Qp , respectively, before the indicated steady-state input conditions

were established.

Qan > Qgn = the level of Q, or Qg before the most-recent 1 transition of the clock ; indicates a one-bit shift.

AOY DNNINTATI DMIN) DNV Y9I ,10YW DXASNN NYIV)

.97 8 DXPTNN YO TN DI HYWITPAN DN 11017 N (P 8)
DOPTNI MMKRD 2IIY P YN NN INRD Q. PTNA J2APNND TIWN PANMNONIN WPN INDWI .4 (Y7 5)
NN N2 BT A
DO0APNND MMNM I DY B7Y A DPTNA DOOARPNND YR MMN DN 3 7MONYY NI ) (/py 12)
.9 8 DPTNI
CLEAR I—, | | | | | | | | | | I—, | | |
A 1 |—,—| 1 1 1 ! ! 1 ! 1 1
SERIAL 1 ! ! 1 1 ; ! 1 1 1 1 1 1 !
INPUTS 1 | 1 1 1 1 1 1 1 1 1 ; 1 1 1
B l l l l l l l l l l 1 l l l

ok e

1 2 3
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4 NYNYY 9N

PNOY DXIAOYN NN YN DN TONNI

D0IYNN YV DANNN NYAL NN DWW LN (7P 8)

0NN SY NPYN DOV NN DMAYHD DIV IR DWW A (P9) 5)
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TarF

myand:U2

VHDL D990 9NN NAY Y P9
LMD 25 — NONY H3D) 8—5 MHNVYN P21 NMINSY HNN NINY Dy NIy

. TarF W1 17PN NIIYN NNMI 5 NONRYD IPNI

. mynot , myor , myand D710 NNX Y3 5¥ VHDL Nav1a vinyin )N 197100

ENTITY myand IS
PORT (a, b: IN BIT;
y : OUT BIT);
END myand;
ARCHITECTURE behave OF myand IS
BEGIN

y <= a AND b;

END behave;

47 1oya qunn
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ENTITY myor IS
PORT (a, b: IN BIT;
y : OUT BIT);
END myor;
ARCHITECTURE behave OF myor IS
BEGIN
y <= a OR b;

END behave;

ENTITY mynot IS
PORT (x: IN BIT;
y : OUT BIT);
END mynot;
ARCHITECTURE behave OF mynot IS
BEGIN
y <= NOT x;

END behave;

DMV WIDY TIN PIIPIN IINN MNIPY 2979y VHDL Nowa 5 1ONYD 9PN NOWHN DN won - .8 (79 15)

. myand , myor , mynot

SN PYD NITHNY (Signals) MMND NN POY JHDI 5 NONYI TOND DN TNIANNKD pnvn .2 (793 10)
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: VHDL nowa N2ynon , TarB nNo1nn 7999

1 Entity TarB is

2 Port ( E, Rst, T : In Bit;

3 q : Out Bit );
4 End;

5 Architecture Behave of TarB is
6 Begin

7 Process (E, Rst)

8 Variable tmp : Bit := 0;

9 Begin

10 If Rst = '"l' then

11 tmp := '0"';

12 Elsif E'event and E='l' then

13 If T = "'0"'" then

14 tmp := tmp;

15 Else

16 tmp := not tmp;
17 End If;

18 End If;

19 g <= tmp;
20 End Process;

21 End Behave;

J0DINA 12 NYA DYSANND NPETAN DX 110N N (’Py 8)

AP OV 93PN T7Y E |, Rst MMNA ,ANNNNA MO DNDN 77 ,0NINN 6 MORWY IN3 A (Y91 10)
AT DV PNPNND g NI MINX DN I OOWN ,TNIANKDD IPNRD DN PNYN
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: VHDL nawa N2ynon , TarA 1m0 795

Library ieee;

Use ieee.std logic 1164.all;

Entity TarA is

Port ( D : In Bit;
S : In Integer Range 0 to 3;
Y : Out Bit Vector (3 DownTo 0) );

End;

Architecture Behave of TarA is

Begin

Y(3) <= D When S=3 Else '0';

Y(2) <= D When S=2 Else '0';

Y(1l) <= D When S=1 Else '0';

Y(0) <= D When S=0 Else '0';

End Behave;

OIN2 10 DY DYNINND 2N DX 1101

592 NPDN I90N NN PN NS DMINIAND MHNY NN VIVIDA PN . TarA NIIWND 5N LLID
0NN TN

DNININNT NIIWHNN NS 297Dy 70NN NN N1 DOWM POV DXIANNT NYIV DX TNIINNDD PHYN

JMOYyna
S Y(@3) Y(2) Y(1) Y(0)
0
1 0 ‘0’ D 0’
2
3
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JKFF 5v prasn nbav

CLK ] K Q

1,0 %) @ N.C

A4 0 0 N.C

_A 0 1 0

A4 1 0 1

A4 1 1 Qe
(Axn "N»vY)

(*>»95°9) SRFF Sy Drasn nvav

CLK S R Q
0,1 o 0 N.C
A4 0 0 N.C
A4 0 1 0
A4 1 0 1

A 1 1 MOX 23N
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CLK D Q
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(2 1my 12)

n9Va DIy D20

ENTITY__entity_name IS
GENERIC (parameter_name : string := default_value;
parameter_name : integer := default_value);

PORT (
input_name : IN STD_LOGIC;
input_vector_name : IN BIT_VECTOR (high downto low);
bidir_name : INOUT STD_LOGIC;
output_name : OUT STD_LOGIC )3

END__entity_name;

Sy *9Ya Mran
2950 MY
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ARCHITECTURE a OF __entity_name IS
TMINN XANYN DY NINNN
BEGIN
-- Process Statement
-- Concurrent Procedure Call
-- Concurrent Signal Assignment
-- Conditional Signal Assignment
-- Selected Signal Assignment
-- Component Instantiation Statement
-- Generate Statement

END a;

Sy *9Ya Mran
290 9

__process_label:

PROCESS (__signal_name, __signal_name)
VARIABLE __variable_name : STD_LOGIC;
VARIABLE __variable_name : STD_LOGIC;

BEGIN
-- Signal Assignment Statement
-- Variable Assignment Statement
-- Procedure Call Statement
-- If Statement
-- Case Statement

-- Loop Statement

END PROCESS __process_label;

S5y 195 nyan
0 7290

3 Tymya qunn




VHDL 7990 7NN NaYa )IRNDY -3-
VYYD AN ,711003 PONYD NAD)

2399°D 113992 11212191 VINPY

COMPONENT __component_name by N8N
GENERIC (__parameter_name : string := __default_value; vInvav n2an
AND N20Na
__parameter_name : integer := __default_value );
PORT (

input_name, input_name : IN STD_LOGIC;
bidir_name, bidir_name : INOUT STD_LOGIC;

output_name, output_name : QOUT STD_LOGIC);

END COMPONENT;
__instance_name: __component_name 11932992 WIIY
GENERIC MAP ( parameter_name => parameter_value, 297N Mo

parameter_name => parameter_value )
PORT MAP ( component_port => connect_port,

component_port => connect_port );

__generate_label: N1IAN NV

FOR __index_variable IN __range GENERATE GENERATE
__statement; FOR nN5192
__statement;

END GENERATE __generate_label;

__generate_label: IF DI vy
IF _ expression GENERATE GENERATE
__statement;
__statement;

END GENERATE __generate_label,

4 Tmya Tuvnn
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LOOPS mMN9Y

__loop_label: FOR nNx9YS
FOR __index_variable IN __range LOOP

__statement;

__statement;

END LOOP __loop_label;

__loop_label: WHILE nx9Y
WHILE __boolean_expression LOOP

__statement;

__statement;

END LOOP __loop_label;

5 Ty Jvnn



VHDL 195930 7NN Nav1a INNDY) -5-

VYYD AN ,711003 PONYD NAD)

PROCESS~Y Yin1n — 1259090 9102 N1”nn

vlv;

__signal <= __expression WHEN __boolean_expression ELSE

__expression WHEN __boolean_expression ELSE

__expression ;

NV "WHEN" DTpa MysnNa AND Y vinon : 1 DT

Y<="'1"when (a="'1") and (b="1")else'0";
Jownn "WHEN" nTipa mysnNa AND v vinon : 2 Dang
Y <="0"when (a="'0") and (b ="0") else
'0"' when (a="'0") and (b ="1") else
'0"when (a="1") and (b ="0") else

n»”Iann

When ... Else

Begin

WITH __ expression SELECT

__ signal <= __expression WHEN __constant_value,

__expression WHEN __constant_value,
__expression WHEN __constant_value,
__expression WHEN __constant_value,

__expression WHEN others;

WITH .. SELECT 100 DP9 MYSNNI AND Y vind g

Signal ab : bit_vector (1 downto 0);

ab<=a&b;

with ab select

y <="0"when "00" ,

'0" when "01",
'0" when "10",

'1' when others ;

n»”Inn

With ... Select

6 TNy VNN
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PROCESS 7103 — 90 7°9032 NN

IF __boolean_expression THEN

__signal <= __ expression;
ELSIF __ boolean_expression THEN

__signal <= __expression;
ELSE

__signal <= __expression;

END IF;

n»MIann

If .. Then .. Else

CASE __expression IS

WHEN _ constant_value =>
__statement;

__statement;

WHEN __ constant_value =>
__statement;

__statement;

WHEN OTHERS =>

__statement;
__statement;
END CASE;
: CASE m)Inna niyan vinons NN
Process(s)
Begin
Case s is
When "00" => y <="0001";
When "01" => y<="0010";
When "10" => y <="0100";
When "11" => y <="1000" ;
End case;

End process;

CASE »9n

7 Tyl Jvnn
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PROCESS 7103 — 90 7°9032 NN

:ININ DNND DIV DN YNIN DINNN

S : BIT_VECTOR (1 DOWNTO 0) Y : BIT_VECTOR (3 DOWNTO 0)

S1 SO Y3 Y2 Y1 YO

0 0 0 0 1

0 1 0 0 1 0

1 0 0 1 0 0

1 1 1 0 0 0
lib : : r-—-7"T"= "7~~~ =7 ==~ |
1orary 1eee : FIVE _K |
|

ieee.std_logic_l164.all; ' |
use 1eee.std_logic_ a | D Y [3 ..... 0 ] _:
|

entity DEMUX is :
—— S[I.... 0] |
|

port (d : in bit; !
s :in bit_vector (1 downto 0);
y :out bit_vector (3 downto 0);
end;
architecture behave of DEMUX is
begin

process (s)

begin
case s is
when "00" => y<='0&'0'&'0' & d;
when "01"=> y<='0&'0'&d &0,
when "10" => y<='0&d&'0'& 0,
when "11"=> y<=d & '0'&'0'& 0
end case;

end process;

end behave;

NON5 NNANT
nysann nndy
19 )91 NKIYS
19002 YIY
CASE
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PROCESS 7103 — 90 7°9032 NN

wait; NP>72 N0 NPXYD MHVIDY WX TYD NPNY
wait on DNV NV ;

wait until ") NN ;

wait for )27 MM 190N ;

2P0YN NP
WAIT

Entity

Begin

Library ieee;

Use ieee.std_logic_1164.all;

DFF1 is
Port (e, d : in std_logic;
Q :inout std_logic;

Nq : out std_logic );

End DFF1;

Architecture behave of DFF1 is

Process

Begin
Wait until e'eventande ="1";
Q<=d;
Nq <=not d;

End process;

End behave;

913 (ENTITY) mwi >”79y SYMBOL 900D 19> 199010

YININIo NNt
DFF

9 Tyl TYNn
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MavI MNINT

Process (enable)

Begin

End process;

It pre="1'
Elsif clr="1

Elsif  enable 'event and enable ='1"

[

then q<="1";
then q<="0";

then

q<=d;

NN NNIND N2V MININHDT MY NN YN NONTA TOIN

PRE CLR ENABLE D Q
1 0 F F 1
0 1 F F 0
0 0 oY PN F DTIP 28D DY)
0 0 oy 0 0
0 0 oy 1 1

YINRaY Ny
NN oy DFF
DY

1 -

-

begin

end EXAMPLEI,;

architecture EXAMPLE] of ARRAY is

signal MATRIX_3x8 : MATRIX_A;

signal MATRIX_4x8 : MATRIX_B;

MATRIX_3x8 (3) (5) <= 10; -- 70 TN TIwn

MATRIX_4x8 (4,5) <= 17; -- 70077 TN

type INTEGER_VECTOR is array (1 to 8) of integer;

type MATRIX_A is array (1 to 3) of INTEGER_VECTOR;

type MATRIX_B is array (1 to 4, 1 to 8) of integer;

79 MININT
0299¥93 NHasM
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MavI MNINT

N5 NNANT
nNINI N
=)= D-9A]

library ieee;

use ieee.std_logic_1164.all;
entity_state_machine is
port (clk : inbit;
count_out : out bit_vector (1 downto 0));
end state_machine;
architecture behave of state_machine is
type state_type is (sO, s1, 52, s3); -- names of states
signal state : state_type;

begin
counting : process (clk)
begin
if clk'event and clk = '1" then -- positive edge event
case state is
when sO => state <=sl;
when sl => state <=s2;
when s2 => state <= s3;
when s3 => state <= s0;
end case;
end if;
end process counting;
with state select

count_out <= "00" when s0,
"01" when s1,
"10" when s2,
"11" when s3;
end behave;

11 Twmya Junn
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entity ADDER_FUNC is
generic (max : integer := 15);
port (
A, B : ininteger range O to max;
SUM : out integer range 0 to MAX + MAX)
end;
architecture behave of ADDER_FUNC is
function ADD (x , y : integer) return integer is
variable s : integer;
begin
SI=X+Y;
return s;
end function ADD;
begin
sum <= ADD (a, b); -- MXPN92 NNIPN

end behave;

)

N%9N5 NN
NUNNYND
8PN
MM NYSaANNn
0’9901 2

library ieee;

use ieee.std_logic_1164.all;

entity adder_proc is

port ( A, B :in integer;
SUM : out integer);

end;

architecture behave of adder_proc is
procedure ADD (signal x , y : in integer;
signal s : out integer) is
begin
S<=X+Y;

end procedure ADD;
begin
ADD (a, b, sum);

end behave;

N%9N0 NN
NUNHNYND
191789992
NN NYYANNn
0’9901 2
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PACKAGE __package _name IS

-- Type Declaration

-- Constant Declaration
-- Signal Declaration

-- Component Declaration
END __package_name;

package body package_name is

declarations

end package body package_name;

-- Subtype Declaration (FUNCTIONS , PROCEDURES)

deferred constant declaration
subprogram bodies (MMNTININMN NVPXPNOT MW NNON)

NN
PACKAGE

Mode bl talt/ N2'nd
in k) N7
out X7 )
inout o) )
buffer ] |2

IPnSNna
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NANNN DN

NNNIN
ONN itk Hrasy

states diagram JlmarpamMma coCTOAHMI VLI b 0280 TNHNOT
flip-flop Tpurrep uw 19357
transitions table Tabnmnia mepexomHbIX SNl FEES DY92yN NYaL

COCTOSIHUI
states table Tabnuma cocTosiHMI V) J g D18 NIV
excitaion table Tabnuia nepexonos 5,6V Jads Y NIV
components COCTaBJIAIOIIE b3S [ olie NN
counter CuéTumk S M0
digital system CVHXpOHHBIN aBTOMAT oo, (’Ua_: PNIN0 NOWN
synchronous tracking system | CMHXpOHHBI aBTOMAT el CMJ (,Ui, TPNIIPD NDPY NIIWN

II0C/IeN0OBAaTE/IbHBIX

COCTOSIHUI
bit out (<) B o3, Eabtiv)
symbol CMIMBOJI Py byalv)
multi-vibrator Mynbrusnbparop PN VLY
hierarchical design epapxmdeckoe ey 73997 PION

IporpaMMUpPOBaHNe
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