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ENTITY FA is

PORT ( a , b, cin: IN BIT ;

sum , cout: OUT BIT ) ;

END FA ;
ARCHITECTURE behave of FA is
BEGIN

sum <= a XOR b XOR cin ;

cout <= (a AND b) OR (a AND cin) OR (b AND cin) ;

END behave ;

2DV ODN DHIYHNN DN LVIDY, (FA) NDN DODN INNND TIPN~YOVPI WY N

NDIYNN DY NIINT DN MIXIND DX 12 PPXY, ADDSBITS N2ynd Y00 vvIv .2

P2 NN 7N NNON NYNINT , ADDSBITS NIIWNN vindynd VHDL Nava mon 20 W)
. GENERATE Nnx5102 vy 7in (COMPONENTS) NoIynn 295910

PN YOPY , (FA) XDNN DIDNN DO DY 1IN PNIINN MNIPY 295 YN YNNI
200 NNIHIMN INDND
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1. ENTITY MYSYS is

2. PORT (a , b : IN BIT ;

3. x , y : OUT BIT ) ;

4. END MYSYS ;

5. ARCHITECTURE STRUCT of MYSYS is

6. COMPONENT MYOR

7. PORT ( a,b : IN BIT ;

8. y : OUT BIT ) ;

9. END COMPONENT ;

10. COMPONENT MYNOT

11. port ( x : IN BIT ;

12. y : OUT BIT ) ;

13. END COMPONENT ;

14. SIGNAL sl , s2 , s3 , s4 : BIT ;

15. BEGIN

16. Ul : MYOR PORTMAP (a => , b=> [ yv=>____  );
17. U2 : MYOR PORTMAP (a=> __  , b=> [ y=>__  );
18. U3 : MYNOT PORTMAP ( x => _ , y => ) ;
19. U4 : MYNOT PORTMAP ( x => , y =>__ ) ;
20. x <= sl ;

21. y <= 82 ;

22. END STRUCT ;

PN YOPA 1Y COMPONENT ANNAN MYNWN NN 1207 .N
MTIPNTYLPA 14 1WA DY, sl + s4 (SIGNALS) MMNAN TON 93 SW 1y Ppannn  .a

372 90NN DN DY ,TPNYLPIAY 16 + 19 MMNWN IX TNIANNY PRyn )
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14.
15.
16.
17.
18.
19.
20.
21.
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23.

24.

8 NYNVY

. MYSYSTEM Dwa 1°N390 NIIN INNNN VHDL nawa Mp-yvp 1Pnd
ENTITY MYSYSTEM is
PORT ( clk , rst , ud : IN BIT;
q : OUT INTEGER RANGE 0 TO 9 ) ;
END MYSYSTEM ;
ARCHITECTURE behave of MYSYSTEM is
BEGIN
PROCESS ( clk , rst )

VARIABLE cnt : INTEGER RANGE 0 TO 9 ;

BEGIN
IF rst = 'l' THEN cnt: = 0 ;
ELSIF clk'EVENT AND clk = 'l' THEN
IF ud = 'l' THEN
IF cnt = 9 THEN cnt: = 0 ;
ELSE cnt: = cnt + 1 ;
END IF ;
ELSE
IF cnt = 0 THEN cnt: = 9 ;
ELSE cnt: = cnt - 1 ;
END IF ;
END TIF ;
END TIF ;
g <= cnt ;

END PROCESS ;

END behave ;
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MC14510B

BCD Up/Down Counter

The MC14510B synchronous up/down BCD counter is constructed with

MOS P-channe! and N—channel enhancement mode devices in a monolithic 2 e LS
structure. The counter consists of type D flip-flop stages with a gating gigé"g'z%
structure to provide type T flip—flop capability.

This counter can be preset by applying the desired value in BCD fo the
Preset inputs (P1, P2, P3, P4) and then bringing the Preset Enable (PE)
high. The direction of counting is controlled by applying a high (for up P SUFFIX
counting) or a fow (for down counting) to the UP/DOWN input. The state of PLASTIC
the counter changes on the positive transition of the clock input. CASE 648

Cascading can be accomplished by connecting the Carry Out to the
Carry In of the next stage while clocking each counter in parallel. The
outputs (Q1, Q2, Q3, Q4) can be reset to a low state by applying a high to the D SUFFIX
Reset (R) pin. @ o

This CMOS counter finds primary use in up/down and difference counting. CASE 7518
Other applications include: (1) Frequency synthesizer applications where

low power dissipation and/or high noise immunity is desired, (2) Analog—to— ORDERING INFORMATION
digital and digital-to—analog conversions, and (3) Magnitude and sign MC14XXXBCP Plastic
generation. MC14XXXBCL Ceramic
» Diode Protection on All Inputs MC14XXXBD SOIC

* Supply Voltage Range = 3.0 Vdc to 18 Vdc Ta = — 55° to 125°C for all packages.

» Internally Synchronous for High Speed

» Logic Edge—Clocked Design — Count Occurs on Positive Going Edge
of Clock
e Asynchronous Preset Enabie Operation

BLOCK DIAGRAM

« Capable of Driving Two Low—power TTL Loads or One Low—power 1o PE N 06
Schottky TTL Load Over the Rated Temperature Range. 50— CARRY IN
MAXIMUM RATINGS™* (Voltages Referenced to Vgg) 90—R Q2 o0 11
Symbol Parameter Value Unit 100—— UP/DOWN
150—CLOCK Q3|—o 14
Vi DC Supply Volt -05to+18.0 \Y
DD upply Voitage 0 4 P
Vin, Vout | Input or Output Voltage (DC or Transient) [-0.5toVpp+05| V 12 o— P2 ul—o2
lin. lout | Input or Output Current (DC or Transient), +10 mA 130—4P3 CARRY
per Pin 3o0—P4 i —o07
Pp Power Dissipation, per Packaget 500 mw
- Vpp=PIN16
Tstg Storage Temperature ~65to +150 C Vss = PING
TL Lead Temperature (8—Second Soldering) 260 °C

* Maximum Ratings are those values beyond which damage to the may occur.
1Temperature Derating:
Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C PIN ASSIGNMENT

Ceramic “L” Packages: — 12 mW/°C From 100°C To 125°C PE[ 1o 16 [1 Vop
TRUTH TABLE
asf] 2 15]C
Preset

Tarryn | Up/Down | Enable | Reset | Clock Action P4l 3 14 Q3
1 X 0 0 X No Count P[] 4 13 [1P3
0 1 0 0 s Count Up TARRYIN[] 5 12 P2
0 0 0 0 s Count Down a1l s nhaz
= i ! 2 X BEset CARRYOUT [ 7 10 U
X X X 1 X Reset

X =Don't Care Vss qe spr

NOTE: When counting up, the Carry Out signal is normalty high, and is iow only
when Q1 and Q4 are high and Carry In is low. When counting down, Carry
Out is low only when Q1 through Q4 and Carry In are low.
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PIN DESCRIPTIONS

INPUTS

P1, P2, P3, P4, Preset Inputs (Pins 4, 12, 13, 3) — Data
on these inputs is loaded into the counter when PE is taken
high.

Carry In, (Pin 5) — Active—low input used when cascading
stages. Usually connected to Carry Out of the previous
stage. While high, clock is inhibited.

Clock, (Pin 15) — BCD data is incremented or de-
cremented, depending on the direction of count, on the posi-
tive transition of this signal.

OUTPUTS

Q1, Q2, Q3, Q4, BCD outputs (Pins 6, 11, 14, 2) — BCD
data is present on these outputs with Q1 corresponding to
the least significant bit.

Carry Out, (Pin 7) — Used when cascading stages, this
pin is usually connected to Carry In of the next stage. This

synchronous output is active low and may also be used to
indicate terminal count.

CONTROLS

PE, Preset Enable (Pin 1) — Asynchronously loads data
on the Preset Inputs. This pin is active high and will inhibit the
clock when high.

R, Reset, (Pin 9) — Asynchronously resets the Q outputs
to a low state. This pin is active high and will inhibit the clock
when high.

Up/Down, (Pin 10) — Controls the direction of count: high
for up count, low for down count.

SUPPLY PINS

Vgs, Negative Supply Voltage, (Pin 8) — This pin is
usually connected to ground.

VpD, Positive Supply Voltage, (Pin 16) — This pin is con-
nected to a positive supply voltage ranging from 3.0 Vdc to
18.0 Vdc.
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A 1 1 DX 28N
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(D199 12)

NOYA DIy DI

ENTITY__ entity_name IS

GENERIC (parameter_name :

PORT (

END__entity_name;

parameter_name :

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

Sy *553 Man

string := default_value; n0H MY’

integer := default_value);
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NOVA DIIPPY DI

ARCHITECTURE a OF __entity_name IS
TPINNN XARWN DY NINND
BEGIN
-- Process Statement
-- Concurrent Procedure Call
-- Concurrent Signal Assignment
-- Conditional Signal Assignment
-- Selected Signal Assignment
-- Component Instantiation Statement
-- Generate Statement

END a;

Sy r5H Man
99 )

__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;

Sy 2955 nran
IV 129N

3 Twya Tupn




VHDL 1770 MNN DAY PNNDN -3-
YYD AN ,711003 PONWD NAD)

2299°9 113051 N”I1a102 Wiy

COMPONENT __component_name
GENERIC (__parameter_name : string := __default_value;
__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;

5y NYNYN
YINIVAY M)A
AND D294

__instance_name: __component_name
GENERIC MAP ( parameter_name => parameter_value,
parameter_name => parameter_value )
PORT MAP ( component_port => connect_port,

component_port => connect_port );

2”2 vinvy
’299°0 10,2

__generate_label:

FOR __index_variable IN __range GENERATE
__statement;
__Statement;

END GENERATE __generate_label;

D”Ian NV
GENERATE

FOR nx9Ya

__generate_label:

IF __expression GENERATE
__statement;
__statement;

END GENERATE __generate_label,

IF P35 9w

GENERATE

4 Tmya Tunn
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LOOPS MN9Y

__loop_label:

FOR __index_variable IN __range LOOP
__statement;
__statement;

END LOOP __loop_label;

FOR nN9Y

__loop_label:
WHILE __boolean_expression LOOP
__statement;

__statement;

END LOOP __loop_label;

WHILE nx9Y

5 Tmya Tunn
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PROCESS-5 YN — 13907 93 NN

__signal <= __expression WHEN __boolean_expression ELSE

__expression WHEN __boolean_expression ELSE

__expression ;
.NVIVA "WHEN" DP9 MmysnNa AND yw vinon : 1 9T
Y<="l'"'when(a="1") and (b="1")else'0';
Jownn "WHEN" DP9 Mysnxa AND 9y vindm @ 2 DT
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

lll;

n»”Iann

When ... Else

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 71010 DTp9 MysnNNI AND WY windn :Hnang
Signal ab : bit_vector (1 downto 0);
Begin
ab<=a & b;

with ab select
y <="'0" when "00",
'0' when "01",
'0' when "10",

'1' when others ;

n»”Iann

With ... Select
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PROCESS 7102 — *90 79032 n»Inn

IF __boolean_expression THEN 790N

__signal <= __ expression;
If .. Then .. Else
ELSIF __boolean_expression THEN

__signal <= __expression;

ELSE

__signal <= __expression;

END IF;

CASE __expression IS CASE 09N

WHEN __ constant_value =>
__statement;

__statement;

WHEN __ constant_value =>
__statement;

__statement;

WHEN OTHERS =>
__statement;

__Statement;
END CASE;

: CASE 1»)NnNa Myan vindnd fnung

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;
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PROCESS 7102 — *90 7°9032 n»Inn

NI DNND DOV DX YNIAN DIDINN

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

S1 SO Y3 Y2 Y1 YO0

0 0 0 0 0 1

0 1 0 0 1 0

1 0 0 1 0 0

1 1 1 0 0 0
library ieee; RVE.k : 23909 NINT
use ieee.std_logic_1164.all; E_ D YB3 0] L nysaNn Nndy
. . | : 190 )99 NHIY
entity DEMUX is :_ S[L.... 0] : JEp—

|

port (d : in bit; ! CASE

s :in bit_vector (1 downto_O)_; _________________
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 "I1"=> y<=d & '0'&'0' &0}
end case;

end process;

end behave;
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PROCESS 7102 — *90 79032 n»Inn

wait; NPY72 N0 NVIYY HVINOYW WX TYD NPNY
wait on DNNYN NPV ;

wait until )9 >)NID ;

wait for O TMITN> 7901 ;

VN NP
WAIT

Library ieee;
Use ieee.std_logic_1164.all;
Entity DFF1 is
Port (e, d : in std_logic;
Q :inout std_logic;
Nq : out std_logic );
End DFF1;
Architecture behave of DFF1 is
Begin
Process
Begin
Wait until e'eventande ='1";
Q<=d;
Nqg <=not d;
End process;
End behave;

.5nN2 (ENTITY) mwn 79y SYMBOL 910 198> 100010

wINnIo NNy
DFF
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MavI MNINT

Process (enable)
Begin
If pre="1" then q<="1";
Elsif clr="1" then q<="0";
Elsif  enable 'event and enable ='1' then q<=d;

End process;

INAD DHRN DDAV MININDT MW NN YD NHNTI TPONN

PRE CLR ENABLE D Q
1 0 F F 1
0 1 F F 0
0 0 MOy PN F DTIP 280 W)
0 0 oy 0 0
0 0 oY 1 1

YININIY nnang
MNIAN oy DFF
DY

architecture EXAMPLE]1 of ARRAY is

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

1 -

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

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

signal MATRIX_3x8 : MATRIX_A;
signal MATRIX_4x8 : MATRIX_B;
begin
MATRIX_3x8 (3) (5) <=10; -- 730 702 7TWwN0

MATRIX_4x8 (4, 5) <= 17; -- »T00"YT TN

end EXAMPLEL;

NPYY MNNDNT
099913 NaYMm
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Mav MININT

library ieee;

use ieee.std_logic_1164.all;
entity_state_machine is
port (clk : in bit;
count_out : out bit_vector (1 downto 0));
end state_machine;
architecture behave of state_machine is
type state_type is (sO, sl , s2, 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 <=sl1;
when s1 => 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;

NN NN
N3 NN
D289
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Mav MININT

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); -- MXP)92 NNIPN

end behave;

3905 DAY
nDUNRNYNI
PN
NN NY¥AND
09901 3

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;

NONY NPT
Hunnvunn
NN
92N HyNaNnn
D°9901 2
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PACKAGE __package_name IS

-- Type Declaration

-- Subtype Declaration (FUNCTIONS , PROCEDURES)
-- Constant Declaration

-- Signal Declaration

-- Component Declaration
END __package_name;

package body package_name is
declarations

deferred constant declaration

end package body package_name;

subprogram bodies (MMNTXIINN NPXPNAT MW NNON)

NN
PACKAGE

Mode b taly na'nd
in b) N7
out N7 k)
inout 2 2
buffer B} B

IPNbdSNNa




o1-
@0y 29 DINNNA PO :NOD)

/¥Un 2°aN ,711003 YONVY

ANNHD DNID

NN
NONN oM N>y
trigger signal Crpobupyromuit curHasn il s PIPT MN
input signal BxopmHOTI curHan JESSRE NIID TN
output signal BorxomHOI curHan Y NN TN
clock signal TakTOBBIN CUTHAT el as YW MmN
bubble diagram JInarpamma coCTOSHUI | clelasl ] s YA IINT
M) Lalasd

flip-flop Tpurrep u}b 19397
monostable Onuosubparop iz sl 1HTA
(one shot)

truth table Tabnmuna UCTUHHOCTYU EROA J; i IR N9V

transitions table

Tabnmija mepexomHbIX

Jadl g

D>IayN NHav

COCTOSTHUI
states table Tabmmia cocTosAHMI UL s DOY18n NYI0
excitaion table Tabmuia nepexoyos 5,EY s MY 1520
components Cocrapnsromue S | olis 9210
operational OmnepanyoHHbIi s D8 NY 9290
amplifier YCUTUTENDb i
counter Cuérunx N A9
time-base BpemeHHoOII 3a/jaTunkK sae il .U},i PR-D>02 Y9N
generator 2o
digital system CUHXPOHHBIN aBTOMAT o plss N9 NN
synchronous CUHXPOHHBIN aBTOMAT L C“’ s TPNIIPD NDPY NIIWN
tracking system TOC/Ie[OBaTeIbHbIX u-"‘r;

COCTOSHUI

i bur . vele =

bit () S 3, iy
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