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4.4 VHDL

VHDL 7
4.4.1
7 4-7
4 7
0 9 10 15 others
OXXXXXXX” 7 VHDL
4.1 4.1
41 7 VHDL

library ieee;
use ieee.std _logic_1164.all;

entity DECODERA4TO7 is
port (
A,B,C,D: i1n std_logic;
Y: out std _logic_vector(6 downto 0)
)
end DECODER4TO7;

architecture RTL of DECODER4TO7 1is

signal INDATA : std _logic_vector(3 downto 0);

begin

INDATA <= D&C&B&A;

process(INDATA)
begin

case INDATA is

37




when "0000" => Y <= "0111111"; --0
when "'0001"™ => Y <= ''0000110"; --1
when ""0010™ => Y <= "1011011"; --2
when ""0011"™ => Y <= "1001111"; --3
when ""0100™ => Y <= "1100110"; --4
when ""0101"™ => Y <= "1101101"; --5
when "0110" => Y <= "1111101"; --6
when "0111" => Y <= "0100111"; --7
when "1000" => Y <= "1111111"; --8
when "1001" => Y <= "1101111"; --9
when others => Y <= ""XXXXXXX"';
end case;

end process;
end RTL;

41 7

library ieee;

use i1eee.std _logic_1164.all;
use std.textio.all;

use work.DECODER4TO7;

entity TESTBNCH is
end TESTBNCH;

of TESTBNCH
is

architecture stimulus
component DECODER4TO7
port (
A,B,C,D: 1n std_logic;
Y: out std_logic

end component;

is
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signal A,B,C,D: std_logic;
signal Y: std_logic_vector(6 downto 0);

begin
DUT: DECODER4TO7 port map (
A,B,C,D,
Y
)

STIMULUS1: process
begin
A <= "0"; wait for 20ns;
A <= "17; wait for 20ns;
end process STIMULUS1;

STIMULUS2: process
begin
B <= "0"; wait for 40ns;
B <= "1"; wait for 40ns;

B <= "0"; wait for 40ns;
B <= "1"; wait for 40ns;
B <= "0"; wait for 40ns;

end process STIMULUSZ;

STIMULUS3: process
begin
C <= "0"; wait for 80ns;
C <= "1"; wait for 80ns;
C <= "0"; wait for 40ns;
end process STIMULUS3;

STIMULUS4: process
begin
D <= "0"; wait for 160ns;
D <= "1%; wait for 40ns;
end process STIMULUS4;
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end stimulus;

1 I]I;Ins EEII;Ins SIJI;Ins 4Ell;lns EEII;Ins

4.1 7
4.4.2 60 ,
MIN SEC
“ BCD ” “ BCD10” 10
“ BCD10” 60 10 0 5
3 “ BCD

WR” “ BCD10WR”

“* BCD WR" 7
“ DATAIN" .
6ns “ BCD WR" T “ DATAIN” “ BCD
“ DATAIN” *“ BCD 0~
* BCD OWR" T “ DATAIN" “ BCD 0"
* CIN” »
“ BCD ” “ BCD 0" “ CO” * CIN”
59
* CIN” T 1
VHDL 4.2 VHDL
4.3
4.2 60 SEC VHDL

library ieee;
use ieee.std logic _1164.all;
use i1eee.std logic_unsigned.all;
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entity SEC is
port (

CLK,BCD1WR,BCD10OWR,CIN: in std_logic;

CO: out
DATAIN
secl
secl0
)
end SEC;

std_logic;

: in std_logic_vector(3 downto 0);
: out std_logic_vector(3 downto 0);
: out std_logic_vector(2 downto 0)

architecture RTL of SEC 1is

signal seclN
signal seclON
begin

secl <= seclN;

: std_logic_vector(3 downto 0);
: std_logic_vector(2 downto 0);

secl0 <= seclON;

process(CLK,BCD1WR)

begin

iT(BCD1WR="1") then --
seclIN <= DATAIN;
elsit(CLK"event and CLK="1") then
IT(CIN="1") then
1T(seclN=9) then
seclN <= "0000";
else
seclIN <= seclN + 1;
end if;
end if;

end if;

end process;
process(CLK,BCD10WR)

begin

1T(BCD1OWR="1") then -
seclON <= DATAIN(2 downto 0);
elsit(CLK"event and CLK="1") then
IT(CIN="1" and seclN=9 ) then
1T(seclON=5) then
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seclON <= "000";

else
seclON <= seclON + 1;
end if;
end if;
end if;
end process;

process(seclON,secl1N,CIN)

begin
1ITC CIN="1" and seclN=9 and seclON=5 ) then
CO <= "1°7;
else
CO <= "0%;
end iT;

end process;
end RTL;

4.2 60 SEC

library ieee,STD;
use ieee.std logic 1164.all;
use ieee.std logic unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimullus of TESTBNCH is
component SEC is

port (
CLK,BCD1WR,BCD10OWR,CIN : in std_logic;
CcO : out std_logic;
DATAIN : in std_logic_vector(3 downto 0);
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secl : out std_logic_vector(3 downto 0);
secl0 : out std_logic_vector(2 downto 0)

)

end component;

signal CLK,BCD1WR,BCD10OWR,CIN : std_logic;

signal CO : std_logic;

signal DATAIN : std_logic _vector(3 downto 0);
signal secl : std_logic_vector(3 downto 0);
signal secl0 : std _logic_vector(2 downto 0);
begin

DUT: SEC port map (
CLK,BCD1WR,BCD10WR,CIN,
Co,
DATAIN,
secl,
secl0

)

process
begin

CLK <= "1°7;
wait for 5ns;
CLK <= "0";
wait for 5ns;
end process;

BCDIWR <= "0%,"1" after 6 ns,
0" after 7 ns;
BCD10OWR<= "0","1" after 18 ns,
0" after 19 ns;

DATAIN <= "0110",
""0101" after 13 ns,
UXXXX™ after 25 ns;
CIN <= "0", "1° after 30 ns;
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end stimulus;

e Giires 38 132 165 136

CLE=1" —I"_'_LI_LI—_I_U_LFLI_U_I_I_U_LF_LI_]J_I_FLI_LF_LI_]J_I_I_L
BLOTwWR=T

BCD1 WA= 1
CiM=T |
CO=T [
DVAT AN B | 3 ]
. a1 [ EEEREEEEEREFEERERE R AR DR EERER SR
sec]0s2 LU ] | u 1
SEC
4.3 60 MIN VHDL

Library I1EEE;

use ieee.std logic _1164.all;

use ieee.std logic unsigned.all;
entity MIN is

port (

CLK,MINIWR,MIN1OWR,CIN : in std_logic;
(6(0] : out std _logic;
DATAIN : in std _logic_vector(3 downto 0);
MIN1 : out std_logic_vector(3 downto 0);
MIN1O : out std _logic vector(2 downto 0)
)

end MIN;

architecture RTL of MIN is
signal MININ : std logic vector(3 downto 0);
signal MIN1ON : std logic vector(2 downto 0);
begin
MIN1 <= MININ; MIN1O <= MIN1ON;
process(CLK,MIN1WR)
begin
iT(MINIWR="1") then
MININ <= DATAIN;
elsif(CLK"event and CLK="0") then
iT(CIN="1") then
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1T(MININ=9) then
MININ <= ""0000';
else
MININ <= MININ + 1;
end if;
end if;
end if;
end process;
process(CLK,MIN1OWR)
begin
iF(MINLIOWR="1") then
MINLION <= DATAIN(2 downto 0);
elsit(CLK"event and CLK="0") then
IT(CIN="1" and MININ=9 ) then
iF(MINLION=5) then
MINION <= "000";
else
MINION <= MIN1ON + 1;
end if;
end if;
end if;
end process;

process(MINLION,MININ,CIN)

begin
1ITC CIN="1" and MININ=9 and MIN1ON=5 ) then
CO <= "1°7;
else
CO <= "0%;
end 1T;
end process;
end RTL;
4.3 60 MIN

library ieee,STD;
use ieee.std _logic_1164.all;
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use ieee.std _logic _unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimullus of TESTBNCH 1is
component MIN 1is

port (
CLK,MIN1IWR,MIN1OWR,CIN : in std_logic;
CcO : out std_logic;
DATAIN : in std _logic_vector(3 downto 0);
MIN1 : out std_logic_vector(3 downto 0);
MIN1O : out std_logic _vector(2 downto 0)
)

end component;

signal CLK,MIN1IWR,MIN1OWR,CIN : std_logic;

signal CO : std_logic;

signal DATAIN : std_logic _vector(3 downto 0);
signal MIN1 : std_logic_vector(3 downto 0);
signal MIN10 : std _logic_vector(2 downto 0);
begin

DUT: MIN port map (
CLK,MINIWR,MIN1OWR,CIN,
Co,
DATAIN,
MIN1,
MIN10

)

process
begin

CLK <= "1°7;
wait for 5ns;
CLK <= "0";
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wait for 5ns;

end process;

MINIWR <= "0","1" after 6 ns,

"0- after 7 ns;
MIN1OWR<= *0","1" after 18 ns,
"0- after 19 ns;

DATAIN <= "0110",

0101 after 13 ns,
XXXX'™ after 25 ns;
CIN <= "0", "1 after 30 ns;
end stimulus;
after
4,2 4,3 “ after”
“ after”
“ BCD1WR” 0’
“ after” 6ns T after
ns T
1ns 0
4.4.3 24
24 0 23
23
VHDL 4,4
4.3
4,4 24 VHDL

library ieee;

use i1eee.std _logic_1164.all;
use ieee.std_logic _unsigned.all;
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entity HOUR2 is

port (
CLK,RESET : in std_logic;
CcO : out std_logic;
COUNT : out std_logic_vector(4 downto
)
end HOURZ2;

architecture RTL of HOUR2 1is

signal COUNT_IN : std _logic_vector(4 downto 0);

begin

COUNT <= COUNT_IN;

process(CLK,RESET)
begin

if(RESET = "1%) then

COUNT_IN <= "10111";

elsit(CLK"event and CLK="0") then

if(COUNT IN = '10111") then
COUNT _IN <= "00000";

else

COUNT_IN <= COUNT_IN + "1%;
end if;

iT(COUNT_IN = "10110™) then
CO <= "1°7;

else

CO <= "0°;

0)
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end if;
end if;
end process;

end RTL;

4,4 24

library ieee;
use i1eee.std _logic_1164.all;
use ieee.std_logic _unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimullus of TESTBNCH 1is
component HOUR2 is

port (

CLK,RESET - in std_logic;

CcO : out std_logic;

COUNT : out std_logic_vector(4 downto 0)
)

end component;

constant CLOCK: time := 20 ns;

signal CLK,RESET : std_logic;
signal CO : std_logic;
signal COUNT : std_logic_vector(4 downto 0);
begin
DUT: HOURZ2 port map (
CLK=>CLK,
RESET=>RESET,
CO=>CO0,
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COUNT=>COUNT

);
CLOCK1: process
begin
CLK<="1"; wait for CLOCK/2;
CLK<="0"; wait for CLOCK/2;

end process CLOCK1;

STIMULUS1: process
begin
RESET<="0";
RESET<="1"; wait for CLOCK;
RESET<="0"; wait;
end process STIMULUS1;

end stimulus;

wait for CLOCK/3;

EEIIns 1 I:Il;lns 1 EI;Ins EDDHS 2F
CLk=""
RESET="0"
Co="0' ‘o 1
counT=19 [Of 23 T 0O ¥ 7 ¢y 2 v 3 v & F 5 7 & ¢ 7 7 &8 F 3 7 10
4.3 24
4.4.4
CLK CO_
CLK CO_2
CLK
59
4.4.3 1.86us
23 CLK 1sec
CLK 10ns
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4,5

4,5 . VHDL

library ieee;

entity WATCH 1s
port (

component SEC
port (

CO :
DATAIN :
SEC1 :
SEC10 :
);

end component;
component MIN

use 1eee.std_logic_1164.all;
use 1eee.std_logic_unsigned.all;

CLK,BCDIWR_1,BCD1OWR_1,CIN : in std_logic;

RESET : in std_logic;
MINIWR_1,MIN1OWR_1 : In std_logic;
CO_1 : out std_logic;
CO_2 : out std_logic;
CO_3 - out std_logic;
DATAIN - in std _logic _vector(3 downto 0);
SEC1_ 1 : out std_logic_vector(3 downto 0);
SEC10_1 : out std_logic _vector(2 downto 0);
MIN1_1 : out std_logic_vector(3 downto 0);
MIN1O_1 : out std_logic_vector(2 downto 0);
COUNT_1 : out std_logic_vector(4 downto 0)
)
end WATCH;

architecture RTL of WATCH 1is

CLK,BCD1WR,BCD10OWR,CIN = in std_logic;

out std_logic;

std_logic_vector(3 downto 0);

std_logic_vector(3 downto 0);

std_logic_vector(2 downto 0)
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port (
CLK,MINIWR,MIN1OWR,CIN :in std _logic;

CcO : out std_logic;

DATAIN : i1n std_logic vector(3 downto 0);
MIN1 - out std _logic_vector(3 downto 0);
MIN1O : out std_logic_vector(2 downto 0)

)

end component;

component HOURZ2

port (
CLK,RESET :in std_logic;
CcO out std_logic;
COUNT out std_logic_vector(4 downto 0)

)

end component;

begin

uo: SEC port map

( CLK,BCD1WR_1,BCD10WR_1,CIN,CO_1,DATAIN,SEC1_1,SEC10_1);
Uul: MIN port map

( CO_1,MINIWR_1,MIN1OWR_1,CIN,CO_2,DATAIN,MIN1_1,MIN10_1);
U2: HOUR2 port map ( CO_2,RESET,CO_3,COUNT_1);

end RTL;

4’5 J J

library ieee;
use ieee.std _logic_1164.all;
use ieee.std _logic _unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimullus of TESTBNCH 1is
component WATCH is
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port (

end component;

signal DATAIN
signal SEC1_1
signal SEC10 1
signal MIN1_1
signal MIN10 1
signal COUNT_1
signal RESET

begin

CLK
RESET

CLK,BCDIWR_1,BCD1OWR_1,CIN : in std_logic;

MINIWR_1,MINIOWR 1 - in std_logic;

CO 1 : out std_logic;

CO 2 : out std_logic;

CO_ 3 : out std_logic;

DATAIN : in std_logic_vector(3 downto 0);
SEC1 1 : out std_logic_vector(3 downto 0);
SEC10_1 out std_logic_vector(2 downto 0);
MIN1_1 : out std_logic_vector(3 downto 0);
MIN1O_1 : out std_logic vector(2 downto 0);
COUNT_1 : out std_logic _vector(4 downto 0);
RESET - in std_logic

constant CLOCK : time := 10 ns;

signal CLK,BCD1WR 1,BCD10WR_1,CIN : std_logic;
signal MINIWR_1,MIN1OWR_1 : std_logic;
signal CO_1 : std_logic;

signal CO_2 : std_logic;

signal CO_3

: std_logic;

: std_logic_vector(3 downto 0);
: std_logic_vector(3 downto 0);
: std_logic_vector(2 downto 0);
: std_logic_vector(3 downto 0);
: std_logic_vector(2 downto 0);
: std_logic_vector(4 downto 0);
: std_logic;

DUT: WATCH port map (

=> CLK,
=> RESET,
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BCDIWR_1
BCD1OWR_1

CIN
MINIWR 1
MINIOWR 1
Co 1

Co 2

CO_3
DATAIN
SEC1 1
SEC10_1
MIN1_ 1
MIN1O 1
COUNT 1

)

CLOCK1: process
begin

clk <= "1";
clk <= "0";
end process

STIMULUSL :
begin

RESET<="0";
RESET<="1";
RESET<="0";
end process

wait;

BCDIWR 1

BCD1OWR_1

MINIWR_1

process

=> BCD1WR_1,
—> BCD1OWR 1,
=> CIN,

=> MINIWR 1,
=> MIN1OWR_1,
=> CO_1,

=> CO_2,

=> CO_3,

=> DATAIN,

-> SEC1 1,

=> SEC10_1,
=> MIN1 1,

=> MIN10_1,
=> COUNT 1

wait for CLOCK/2;
wait for CLOCK/2;
CLOCK1;

wait for CLOCK/3;
wait for CLOCK;

STIMULUS1 ;

<= *0°,"1" after 6ns,
0" after 7ns;

<= "0","1" after 18ns,
0" after 19ns;

<= "0","1" after 6ns,

ok after 7ns;
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MINIOWR_1

DATAIN

CIN

end stimulus;

<= "0%","1" after 18ns,
0" after 19ns;
<= "0110",
""0101" after 13ns,
UXXXX™  after 25ns;
<= "07","1" after 30ns;
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PSpice Pspice

VHDL VHDL

VHDL
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[4]VHDL
(5]

IC
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case

case
when = “ =
If case
1
“ when”
“ others”
“ others”
2 case
2 case
case 1s
end case
when
when
when to
when other
VHDL
“ architecture” “ begin”
“ entity” “ component” “ 18"
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“ end component”

component

[ ]
[ ]

end component

“ architecture” “ begin”
port map
‘ port map”
FULL_ADDER
“ U0_S” “ HALF_ADDER”
CA “ CIN* ' B s S “ U1_Co” *“ CO”
2

FULL_ADDER VHDL

FULL_ADDER VHDL

library ieee;
use ieee.std _logic_1164.all;

entity FA is
port (
A,B,CIN: in std _logic;
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S,CO: out std_logic
)
end FA;
architecture STRUCTURE of FA 1is

component HA
port ( A,B - in std_logic;
S,CO - out std _logic);
end component;
signal UO_CO,U0_S,Ul CO : std_logic;
begin

UO : HA port map ( A,B,U0_S,U0 _CO );
Ul : HA port map ( UO_S,CIN,S,Ul CO ); --

CO <= UO_CO or Ul CO;

end STRUCTURE;

VHDL “ "
VHDL
wait
“ wait "
Wait “ wait until” “ wait on” “ wait on”

wait on”

wait on”
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Wait

1 wait

wait on
wait until
wait for

wait
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VHDL
1980 19 80

VHDL

, VHDL

library ieee;
use ieee.std _logic _unsigned.all;
use ieee.std _logic_1164.all;

entity DAYMONTH is

port (
CLK,RESET : in std_logic;
DAY : out std_logic_vector(4 downto 0);
MONTH : out std_logic_vector(3 downto 0);
CcO : out std_logic
)

end DAYMONTH;
architecture RTL of DAYMONTH 1is

signal NICHI : std _logic vector(4 downto 0);
signal TUKI : std _logic_vector(3 downto 0);

begin
DAY <= NICHI;
MONTH <= TUKI ;

process(RESET, CLK)
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begin
iIT (RESET="1%") then
TUKI <= "0001";
NICHI <= "00000";
elsit(CLK"event and CLK="1") then

1T(TUKI= "0001" or TUKI= "0011" or TUKI= "0101" or
TUKI= "0111" or TUKI= "1000" or TUKI= "1010" ) then
IT(NICHI="11111"")then
NICHI <= "00001";
TUKI <= TUKI + "1°%;

CO <= "0";
else
NICHI<=NICHI+"1";
CO <= "0%;
end if;

elsif(TUKI="0010") then
iF(NICHI="11100") then
NICHI <= ""00001":
TUKI <= TUKI + "1";

CO <= "0";

else
NICHI <= NICHI + "1°;
CO <= "0";

end if;

elsiT(TUKI="1100"") then
IT(NICHI="11111"") then
NICHI <= "00001";
TUKI <= "0001";

Cco <= "1%;

else

NICHI <= NICHI+"1";
CO <= "0%;

end if;

else
IT(NICHI="11110")then
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NICHI <= "00001";
TUKI <= TUKI + "1°%;

CO <= "0";
else
NICHI <= NICHI + "1%;
CO <= "0";
end if;
end if;
end if;

end process;

end RTL;

library ieee;

use ieee.std _logic_1164.all;
use std.textio.all;

use work.CALE;

entity TESTBNCH is
end TESTBNCH;

architecture STIMULUS of TESTBNCH is

component DAYMONTH 1is

port (

CLK : in std_logic;

RESET : in std_logic;

DAY : out std_logic_vector(4 downto 0);
MONTH : out std_logic_vector(3 downto 0);
CcO : out std_logic

)

end component;

constant CLOCK : time := 10 ns;
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signal CLK : std _logic;
signal RESET : std_logic;

signal DAY : std _logic_vector(4 downto 0);
signal MONTH : std_logic_vector(3 downto 0);
signal CO : std_logic;

begin

DUT: DAYMONTH port map (
CLK => CLK,
RESET => RESET,
DAY => DAY,
MONTH => MONTH,
(6(0] => CO
)

STIMULUS2:process

begin

CLK<="0"; wait for CLOCK;
CLK<="1"; wait for CLOCK;
end process STIMULUSZ;

STIMULUS3:process

begin

RESET<="0";wait for 3ns;
RESET<="1";wait for 6ns;
RESET<="0";wait;

end process STIMULUS3;

end STIMULUS;

VHDL
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library ieee;
use ieee.std _logic_1164.all;
use ieee.std _logic _unsigned.all;

entity YEAR_DOWN 1is

port (
CLK,RESET : in std _logic;
YEAR_D : out std_logic_vector(6 downto 0);
YEAR_D OUT : out std_logic

)

end YEAR_DOWN;

architecture RTL of YEAR_DOWN is
signal YEAR_ D IN : std_logic_vector(6 downto 0);
begin

YEAR D <= YEAR D_IN;

process(CLK,RESET) begin

if(RESET="1") then

YEAR_D_IN <= "0000000";
YEAR_D_OUT<= "0°%;

elsift(CLK"event and CLK="1") then

iT(YEAR_D _IN = "™1100011'") then
YEAR D IN <= ""0000000";
YEAR_ D OUT<= "1°;

else

YEAR D IN <= YEAR D IN + 1;
YEAR_D OUT<= "0°;

end if;

end if;
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end process;
end RTL;

library ieee;
use i1eee.std _logic_1164.all;
use i1eee.std_logic _unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimulus of TESTBNCH is
component YEAR_DOWN is
port (
CLK,RESET: i1n std_logic;
YEAR _D: out std_logic

end component;

constant PERIOD: time := 20 ns;

signal CLK,RESET: std_logic;
signal YEAR D: std_logic_vector(6 downto

begin
DUT: YEAR_DOWN port map (
CLK=>CLK,
RESET=>RESET,
YEAR_D=>YEAR_D

)
CLOCK1: process

begin

0)
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clk<="1"; wait for PERIOD/2;
clk<="0"; wait for PERIOD/2;
end process CLOCK1;

STIMULUS1: process

begin

RESET<="0"; wait for PERIOD/3;
RESET<="1"; wait for PERIOD;
RESET<="0"; wait;

end process STIMULUS1;

end stimulus;

VHDL

library ieee;
use ieee.std _logic_1164.all;
use ieee.std_logic _unsigned.all;

entity YEAR_UP 1s

port (

CLK,RESET : in std_logic;

YEAR_U : out std_logic_vector(6 downto 0)
)

end YEAR_UP;
architecture RTL of YEAR_UP 1is
signal YEAR_U_IN : std_logic_vector(6 downto 0);
begin
YEAR_U <= YEAR_U_IN;
process(CLK,RESET) begin

if(RESET="1") then

YEAR_U_IN <= "0000000";
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elsit(CLK"event and CLK="1") then

1IT(YEAR_U_IN = "™1100011") then
YEAR_U_IN <= ""0000000";

else

YEAR_ U IN <= YEAR U IN + 1;
end if;

end if;

end process;
end RTL;

library ieee;
use ieee.std _logic_1164.all;
use ieee.std_logic _unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimulus of TESTBNCH
component YEAR_UP is
port (
CLK,RESET: i1n std_logic;
YEAR _U: out std_logic
end component;

constant PERIOD: time := 20 ns;

signal CLK,RESET: std_logic;

signal YEAR _U: std_logic_vector(6 downto 0)
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begin
DUT: YEAR_UP port map (
CLK=>CLK,
RESET=>RESET,
YEAR_U=>YEAR_U

)

CLOCK1: process

begin
clk<="1"; wait for PERIOD/2;
clk<="0"; wait for PERIOD/2;

end process CLOCK1;

STIMULUS1: process

begin

RESET<="0"; wait for PERIOD/3;
RESET<="1"; wait for PERIOD;
RESET<="0"; wait;

end process STIMULUS1;

end stimulus;
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library ieee;
use ieee.std _logic_1164.all;
use ieee.std _logic _unsigned.all;

entity TOTALcale is

port (
CLK,RESET - in std_logic;
DAY_1 : out std_logic_vector(4 downto 0);
MONTH_1 : out std_logic_vector(3 downto 0);
Co 1 : out std_logic;
YEAR_D1 : out std_logic_vector(6 downto 0);
YEAR_D OUT1 : out std _logic;
YEAR_UP1 : out std_logic_vector(6 downto 0)
)

end TOTALcale;

architecture RTL of TOTALcale is

component DAYMONTH

port (
CLK,RESET : in std_logic;
DAY : out std_logic_vector(4 downto 0);
MONTH : out std_logic_vector(3 downto 0);
CcO : out std_logic

)

end component;

component YEAR_DOWN

port (
CLK,RESET : 1in std_logic;
YEAR_D - out std_logic_vector(6 downto 0);

YEAR_D OUT : out std_logic
)

end component;

74




component YEAR_UP

port (
CLK,RESET I In std_logic;
YEAR_U - out std_logic_vector(6 downto 0)

)

end component;

begin

UO: DAYMONTH port map ( CLK, RESET, DAY _1, MONTH_ 1, CO_1);
Ul: YEAR_DOWN port map ( CO_1, RESET, YEAR D1, YEAR D OUT1);
U2: YEAR_UP port map ( YEAR_D OUT1, RESET, YEAR UP1l);

end RTL;

> >

library ieee;
use i1eee.std _logic_1164.all;
use ieee.std_logic _unsigned.all;

entity TESTBNCH is
end TESTBNCH;

architecture stimullus of TESTBNCH 1is
component TOTALcale is

port (
CLK,RESET : 1n std_logic;
DAY 1 > out std_logic_vector(4 downto 0);
MONTH_1 > out std_logic_vector(3 downto 0);
CO 1 : out std_logic;
YEAR D1 > out std_logic_vector(6 downto 0);
YEAR_D OUT1 : out std_logic;
YEAR_UP1 > out std_logic_vector(6 downto 0)
)

end component;
constant PERIOD: time := 20 ns;
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signal CLK,RESET : std_logic;

signal DAY_1 : std_logic_vector(4 downto 0);
signal MONTH_1 : std_logic_vector(3 downto 0);
signal CO_1 : std_logic;
signal YEAR D1 : std_logic_vector(6 downto 0);
signal YEAR D OUT1l : std_logic;
signal YEAR_UP1 : std_logic_vector(6 downto 0);
begin
DUT: TOTALcale port map (

CLK => CLK,

RESET => RESET,

DAY 1 => DAY 1,

MONTH_1 => MONTH_ 1,

CO_1 => CO0_1,

YEAR D1 => YEAR D1,

YEAR_ D OUT1 => YEAR D OUT1,

YEAR_UP1 => YEAR_UP1

)

CLOCK1: process

begin

clk<="1"; wait for PERIOD/2;
clk<="0"; wait for PERIOD/2;
end process CLOCK1;

STIMULUS1: process

begin
RESET<="0"; wait for 3 ns;
RESET<="1"; wait for 17 ns;
RESET<="0"; wait;
end process STIMULUS1;

end stimulus;

76




