7 BT~ s R R

seg7 scan.vhd

library ieee ;

use ieee.std logic 1164.all ;

use ieee.std logic_unsigned.all ;

use ieee.std logic arith.all ;

_ 3k ke sfe sk st sfe ok sk s sk sk s sk sk s koo sk sk sk sk stk sk skoskok sk

entity seg7 scan is

port (clk2 : in std_logic;--fffiifH= » 4 {lil 7 BiEUREsHm I PA7eRF

a,b,c,d : in integer range 0 to 9;-- 4 {[f 7 &~ 28 2 W AE
scan : out std_logic_vector(3 downto 0);-- 4 {[ 7 8 ~esimi 2 s{5E
seg : out std_logic_vector(0 to 6)) ;-- 7 B ~es 2 B s 55

end seg7 scan;

_ . skestk sk sfe sk ske sk sk sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk skosk sk

architecture A_with_select when of seg7 scan is

signal bed : integer range 0 to 9;

begin
Scan_a:
process(Clk2)
variable Scanl : std_logic vector(1 downto 0):="00";--1& scanl & 4A{H 5% E £5700”
begin

--if Clk2='"1" and Clk2'event then

wait until clk2="1";

if (Scan1="00") then
Scan <="0111" ;--Ffrs¢ » {H s d
bed<=d;

elsif (Scan1="01") then
Scan<="1011";--{f7r= > {H ¢
bed <=¢;

elsif (Scan1="10") then
Scan<="1101"; --+fir5  {Hisb

bed <=b;
else Scan <="1110"; {7~ » {H vy a
bed <=a;

end if ;

if Scanl >="11" then Scanl :="00" ;

else Scanl := Scanl + 1 ;--scanl fj[ 1 » &&=
end if ;

end process scan_a ;
_ koot sk sfe sk sk sk sk sfe sk sk sk sk sk sk sfe sk ske sk sk sk sk sfeoske sk skeosk sk skoskosk

with bed select  --7 EliH NP RE N EAES
seg <="1111110" when O,



"0110000"
"1101101"
"1111001"
"0110011"
"1011011"
"0011111"
"1110000"
"T111111"
"1110011"
"1001111"

when 1,
when 2 ,
when 3,
when 4 ,
when 5,
when 6 ,
when 7 ,
when 8 ,
when 9 ,

when others ;

end A with_select when ;

SEG7 _SCAN
** DEVICE SUMMARY **
Chip/ Input  Output
POF Device Pins Pins
seg’ scan

EPM3064ALC44-10 17 11
User Pins: 17 11

Project Information

** AUTO GLOBAL SIGNALS **

INFO: Signal 'clk2' chosen for auto global Clock

Project Information

** PIN/LOCATION/CHIP ASSIGNMENTS **

Actual
User Assignments

Assignments  (if different) Node Name
seg7 scan@?34 a0
seg7 scan@33 al
seg7 scan@31 a2
seg7 scan@?29 a3
seg7 scan(@?28 b0
seg7 scan@?27 bl
seg7 scan@26 b2
seg7 scan@?25 b3
seg7 scan@?2 clk2
seg7 scan@?21 c0
seg7 scan@?20 cl
seg7 scan@]19 c2
seg7 scan@]18 c3
seg7 scan@41 scan0
seg7 scan@40 scanl

d:\ex\seg7\seg7 scan.rpt

d:\ex\seg7\seg7 scan.rpt

seg7 scan@39
seg7 scan@37
seg7 scan@4
seg7 scan@5
seg7 scan@b
seg7 scan@8
seg7 scan@?9
seg7 scan@]l1
seg7 scan@]12

Bidir Shareable

Pins LCs Expanders % Utilized
0 17 0 26 %
0

scan2
scan3
seg0
segl
seg?
seg3
seg4
segs
segb



4 fiycat#Es VHDL(1)--H 0~9999 51
(7 BT~ 8 R )
seg7 4
library ieee ;
use ieee.std logic 1164.all ;
use ieee.std logic_unsigned.all ;
use ieee.std logic arith.all ;
_ koot sk sfe sk ske sk sk sfe sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
entity seg7 4 is
port ( clkl,clk2: in std_logic;
scan: out std_logic_vector(3 downto 0);
seg : out std_logic vector(0 to 6)) ;
end seg7 4 ;

_ koot sfeoske sfe sk ske sk sk sk sk sfe sk ske sk sk s sk sfe sk sk skeoske sk skeoskesk sk sk

architecture A_with_select when of seg7 4 is

signal count : std_logic_vector(15 downto 0);
signal bed : std_logic_vector(3 downto 0);
begin
inc_1:
process(clk1)-—--f[1 1| RS 3

begin

wait until clk1="1";

Az 1
(&l Bt O

if count(3 downto 0)<=8 then
count(3 downto 0)<=count(3 downto 0)+1;
elsif count(7 downto 4)<=8 then
count(3 downto 0)<="0000";
count(7 downto 4)<=count(7 downto 4)+1;
elsif count(11 downto 8)<=8 then
count(7 downto 0)<="00000000";
count(11 downto 8)<=count(11 downto 8)+1;
elsif count(15 downto 12)<=8 then
count(11 downto 0)<="000000000000";

count(15 downto 12)<=count(15 downto 12)+1;

else count(15 downto 0)<="0000000000000000";
end if;
end process inc_1;
_ . skestke sk sfe sk ske sk sk sk sk sfe sk sk sk sk sk sk s sk sk sk sk sk sk sfe sk sk sk sk sk sk sfe sk sk sk sk sk sk sk sk skeosk sk sk skoskosk
Scan_a:
process(Clk2)
variable Scanl : std_logic vector(1 downto 0):="00";

begin

kok

B 1
Az fE i 0

TAr g 1
Bz fE i 8 0




--if Clk2="1" and Clk2'event then
wait until clk2="1";
if (Scan1="00") then
Scan <="0111";
bed <= Count(15 downto 12) ;
elsif (Scan1="01") then
Scan <="1011";
bed <= Count(11 downto 8);
elsif (Scan1="10") then
Scan <="1101";
bed <= Count(7 downto 4);
else Scan <="1110" ;
bed <= Count(3 downto 0);
end if ;
if Scanl >="11" then Scanl :="00" ;
else Scanl = Scanl +1 ;
end if ;
end process scan_a ;
_ 2 skeskeste st st st sk sfe st sk st sk sk sfe st sk st sk sfe sk sk sk sk sk sfe sk sk st sk ske st sk sk st ske sk sk skeosieoske sk sl skeskeoskeoske s sieoskeoskeske sk sk
with bcd select
seg <="1111110" when "0000" ,
"0110000" when "0001",
"1101101"  when "0010",
"1111001"  when "0011" ,
"0110011"  when "0100",
"1011011"  when "0101",
"0011111"  when "0110",
"1110000" when "0111",
"1111111"  when "1000" ,
"1110011"  when "1001",
"1001111" when others ;

end A with_select when ;



seg7_4.rpt PTGk
*a#:#E% Project compilation was successful

SEG7 4

** DEVICE SUMMARY **

Chip/ Input  Output  Bidir
POF Device Pins Pins Pins
seg7 4 EPM3064ALC44-10 2 11 0
User Pins: 2 11 0

Project Information
** AUTO GLOBAL SIGNALS **

INFO: Signal 'clk2' chosen for auto global Clock
INFO: Signal 'clk1' chosen for auto global Clock

Project Information

** PIN/LOCATION/CHIP ASSIGNMENTS **

Actual
User Assignments
Assignments  (if different) Node Name
seg7 4@43 clkl
seg7 4@?2 clk2
seg7 4@4l scan0
seg7 4@40 scanl
seg7 4@39 scan2
seg7 4@37 scan3
seg7 44 seg0
seg7 4@5 segl
seg7 4@6 seg?2
seg7 4@8 seg3
seg7 4@9 segd
seg7 4wll segs

seg7 4wl12 segb

Shareable
LCs Expanders % Utilized
64 29 100%

d:\ex\seg7\seg7 4.rpt

d:\ex\seg7\seg7 4.rpt



4 firycat#Es VHDL(Q2)
seg7 4a.vhd
library ieee ;
use ieee.std logic 1164.all ;
use ieee.std logic_unsigned.all ;
use ieee.std logic arith.all ;
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
entity seg7 4ais
port ( clkl,clk2: in std_logic;
scan: out std_logic_vector(3 downto 0);
seg : out std_logic vector(0 to 6)) ;
end seg7 4a;
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
architecture A_with_select when of seg7 4a is
signal cl,c2,c3,c4,bcd integer range 0 to 9;
begin
inc_1:
process(clkl)
begin
wait until clk1="1";
if c1<=8 then cl<=c1+1;
elsif c2<=8 then
cl<=0;
c2<=c2+1;
elsif c3<=8 then
cl<=0;
c2<=0;
c3<=c3+1;
elsif c4<=8 then
cl<=0;
c2<=0;
c3<=0;
c4<=c4+1;
else c1<=0;
c2<=0;
c3<=0;
c4<=0;
end if}

end process inc_1;

_ koo sk sfe sk ske sk sk s sk sfe sk sk sk sk s sk sfe sk sk sk sk s sk sfe sk sk skeoske sk s skeosk skeok sk

Scan_a:
process(Clk2)
variable Scanl : std_logic vector(1 downto
0):="00";
begin
--if Clk2='"1" and Clk2'event then
wait until clk2="1";
if (Scan1="00") then
Scan <="0111";
bed <=c4;
elsif (Scan1="01") then
Scan <="1011";
bed <= ¢3;
elsif (Scan1="10") then
Scan <="1101";
bed <= ¢2;
else Scan <="1110" ;
bed <=cl;
end if ;
if Scanl >="11" then Scanl :="00" ;
else Scanl = Scanl +1 ;
end if ;
end process scan_a ;
_ 2 Skeske st ste sk st ske sfe st sk st ske sk sfe st sk st sk sfe sk sk sk sk ske sl skeskeosteoske sl skeskeskeskeske sk skeskosk
with bcd select
seg <="1111110" when O,
"0110000" when1,
"1101101" when 2,
"1111001" when 3,
"0110011" when 4,
"1011011" when 5,
"0011111"  when 6,
"1110000" when 7,
"1111111"  when 8 ,
"1110011" when 9,
"1001111" when others ;

end A with_select when ;



SEG7_4A.rpt ffi§k

etk Project compilation was successful

SEG7 4A

** DEVICE SUMMARY **

Chip/ Input  Output Bidir Shareable

POF Device Pins Pins Pins LCs Expanders % Utilized
seg7 4a  EPM3064ALC44-10 6 11 0 59 26 92 %
seg7 4al EPM3032ALC44-4 1 4 0 5 1 15 %
TOTAL: 7 15 0 64 27 66 %
User Pins: 2 11 0

Project Information d:\ex\seg7\seg7 4a.rpt

** PROJECT COMPILATION MESSAGES **

Info: Trying to find new partition/fit after discarding assignments as requested with the Partitioner/Fitter
Status dialog box

Project Information d:\ex\seg7\seg7 4a.rpt

** AUTO GLOBAL SIGNALS **

INFO: Signal 'clk2' chosen for auto global Clock

INFO: Signal 'clk1' chosen for auto global Clock

Project Information d:\ex\seg7\seg7 4a.rpt

** MULTIPLE PIN CONNECTIONS **

For node name 'c13'

Connect: {56gT 4al @38, Scg7 4a@Is)

For node name 'clk1’

Connect: {5egl 4al @43, ScgT 4a @43}

For node name 'c12'

Connect: {§egl 4al @30, Scg7 4a@20}

For node name 'c11'

Connect: {§egl 4al@A0. " Scg7 4a@2l;}

For node name 'c10'

Connect: {5egl dal @1 SeeT 4a@I0;

Project Information d:\ex\seg7\seg7 4a.rpt
** PIN/LOCATION/CHIP ASSIGNMENTS **
Actual
User Assignments

Assignments  (if different) Node Name

seg7 4a@43 clkl seg7 4a@5 segl
seg7 4a@?2 clk2 seg7 4a@6 seg2
seg7 4a@4l scan0 seg7 4a@8 seg3
seg7 4a@40 scanl seg7 4a@9 seg4
seg7 4a@39 scan2 seg7 4a@]ll seg5s
seg7 4a@37 scan3 seg’7 4a@]12 segb
seg7 4a4 seg0




4 firycat#Es VHDL(3)
seg7 4c.vhd
library ieee ;
use ieee.std logic 1164.all ;
use ieee.std logic_unsigned.all ;
use ieee.std logic arith.all ;
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
entity seg7 4c is
port ( clkl,clk2: in std_logic;
scan: out std_logic_vector(3 downto 0);
seg : out std_logic vector(0 to 6)) ;
end seg7 4c ;
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
architecture A_with_select when of seg7 4c is
signal cl,c2,c3,c4,bcd integer range 0 to 9;
begin
inc_1:
process(clkl)
begin
wait until clk1="1";
if ¢1<9 then cl<=cl+1;
elsif c2<9 then
cl<=0;
c2<=c2+1;
elsif ¢3<9 then
cl<=0;
c2<=0;
c3<=c3+1;
elsif c4<9 then
cl<=0;
c2<=0;
c3<=0;
c4<=c4+1;
else c1<=0;
c2<=0;
c3<=0;
c4<=0;
end if}
end process inc_1;
_ koot sk sfe sk ske sk sk sfe sk sfe sk sk sk sk s sk sfe sk ske sk sk s sk sk sk sk skeoske sk s skeosk skok ok
Scan_a:
process(Clk2)

variable Scanl : std_logic vector(1 downto
0):="00";
begin
--if Clk2='"1" and Clk2'event then
wait until clk2="1";
if (Scan1="00") then
Scan <="0111";
bed <=c4;
elsif (Scan1="01") then
Scan <="1011";
bed <= ¢3;
elsif (Scan1="10") then
Scan <="1101";
bed <= ¢2;
else Scan <="1110" ;
bed <=cl;
end if ;
if Scanl >="11" then Scanl :="00" ;
else Scanl = Scanl +1 ;
end if ;
end process scan_a ;

_ koot sk sfe sk ske sk sk sk sk sfe sk ske sk sk sk sk sfe sk sk sk sk s sk sfe sk sk skeoske sk skeoskesk sk sk

with bcd select

seg <="1111110" when O,
"0110000" when 1,
"1101101" when 2,
"1111001" when 3,
"0110011" when 4,
"1011011" when 5,
"0011111" when 6,
"1110000" when 7,
"1111111" when 8 ,
"1110011" when 9,
"1001111" when others ;

end A with_select when ;



SEG7 4C.rpt £1$%

SEG7 4C

** DEVICE SUMMARY **

Chip/ Input  Output  Bidir Shareable

POF Device Pins Pins Pins LCs Expanders % Utilized
seg7 4c  EPM3064ALC44-10 2 11 0 57 28 89 %
User Pins: 2 11 0

Project Information d:\ex\seg7\seg7 4c.rpt

** PROJECT COMPILATION MESSAGES **

Warning: Project has user pin or logic cell assignments, but has never been compiled before. For best
fitting results, let the Compiler choose the first set of assignments instead.

Project Information d:\ex\seg7\seg7 4c.rpt

** AUTO GLOBAL SIGNALS **

INFO: Signal 'clk2' chosen for auto global Clock

INFO: Signal 'clk1' chosen for auto global Clock

Project Information d:\ex\seg7\seg7 4c.rpt
** PIN/LOCATION/CHIP ASSIGNMENTS **
Actual
User Assignments

Assignments  (if different) Node Name
seg7 4c@43 clkl
seg7 4c@?2 clk2
seg7 4c4l scan(
seg7 4c@40 scanl
seg7 4c@39 scan2
seg7 4c@37 scan3
seg7 4c4 seg0
seg7 4c@5 segl
seg7 4c@b seg?2
seg7 4c@8 seg3
seg7 4c@9 segd
seg7 4c@ll segS

seg7 4c@12 segb



4 firycaEt#Es VHDL(4)
seg7 4d.vhd
library ieee ;
use ieee.std logic 1164.all ;
use ieee.std logic_unsigned.all ;
use ieee.std logic arith.all ;
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
entity seg7 4d is
port ( clkl,clk2: in std_logic;
swl: in std logic:='1";
scan: out std_logic_vector(3 downto 0);
seg : out std_logic vector(0 to 6)) ;
end seg7 4d;
_ 2 skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeoske sk skeoskesk sk sk
architecture A_with_select when of seg7 4d is
signal cl,c2,c3,c4,bcd integer range 0 to 9;
begin
inc_1:
process(clkl)
begin
wait until clk1="1";
if swl='1" then ----swl FF=
cl<=0;
c2<=0;
c3<=0;
c4<=0;
elsif ¢1<9 then cl<=cl+1;
elsif ¢2<9 then
cl<=0;
c2<=c2+1;
elsif ¢3<9 then
cl<=0;
c2<=0;
c3<=c3+1;
elsif c4<9 then
cl<=0;
c2<=0;
c3<=0;
c4<=c4+1;
else c1<=0;
c2<=0;

c3<=0;
c4<=0;
end if}
end process inc_1;
_ . skeske st ste ke st sk sfe st sk sk sk sk sfe st sk st sk ske st sk skeoste sk sle sk skeoskeske sk s skeskeskesk sk
Scan_a:
process(Clk2)
variable Scanl : integer range 0 to 3;
begin
--if C1k2='"1" and Clk2'event then
wait until clk2="1";
if (Scan1=0) then
Scan <="0111";
bed <=c4;
elsif (Scanl=1) then
Scan <="1011";
bed <= ¢3;
elsif (Scan1=2) then
Scan <="1101";
bed <= ¢2;
else Scan <="1110" ;
bed <=cl;
end if ;
if Scanl = 3 then Scanl =0 ;
else Scanl = Scanl +1 ;
end if ;
end process scan_a ;
_ 2 Skeskesfe st ke st sk sfe st st sk st sk sfe st sk kst sk sle sk skeoskeosie sk sl skeskeoskeske sk sk
with bcd select
seg <="1111110" when O,
"0110000" when1,
"1101101" when 2,
"1111001" when 3,
"0110011" when 4,
"1011011" when 5,
"0011111"  when 6,
"1110000" when 7,
"1111111"  when 8 ,
"1110011" when 9,
"1001111" when others ;

end A with_select when ;
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IE4 M%7 SR [EfZ % VHDL
_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk
entity RS FFV is
port ( PR,CLR,S,R,CK :in std logic ;
Q :out std_logic) ;
end RS FFV ;
_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk
architecture A_table of RS FFV is
signal Q temp : std_logic ;
begin
process(PR,CLR,CK,R,S)
begin
if CLR='0' then
Q temp <='0'";
elsif PR='0' then
Q temp <='1";
elsif CK'event and CK="1" then — |- 4% fifj &
if S='0' and R="0" then
Q temp <=Q temp ;
elsif S='0' and R="1" then

CLR A/B/ct

Q temp <='0'";
elsif S='1' and R="0' then
Q temp <='"1";

elsif S='1" and R="1" then
Q temp <=not Q_temp ;
end if ;
end if;
Q<=Q_temp;
end process ;
end A_table;

CK'event and CK="1' IR IE&fiasitiE [ 25
CK'event and CK='0' T/nE&fimasilF R 25

£ 4/ JK TE755 VHDL
_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk
entity JK_FFV is
port (PR,CLR,JLK,CK :in std logic ;
Q :out std_logic ) ;
end JK FFV;
_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk
architecture A_table of JK FFV is
signal Q temp : std_logic ;
begin
process(PR,CLR,CK)
begin
if PR=0'then ,_— DR HIETEHE
Q temp <='"1";
elsif CLR='0' then
Q temp <='0'";
elsif CK'event and CK='0' then --E24% a8
if J='0' and K='0' then
Q temp <=Q temp ;
elsif J='0" and K="1' then

Q temp <='0'";
elsif J='1" and K='0' then
Q temp <='1";

elsif J="1' and K='1" then
Q temp <=not Q_temp ;
end if ;
end if;
end process ;
Q<=Q_temp;
end A _table ;
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16 tH[E25 5 R E#ET#=s VHDL

_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk

entity MOD 16S U is

port (CLR,CK : in

Q :outstd logic vector(3 downto 0)) ;

end MOD 16S U ;

_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk

architecture A_clear a of MOD 16S U is

signal Q temp : std logic vector(3 downto 0);

std_logic ;

begin
process(CLR,CK)
begin
if CLR='0" then
Q _temp <="0000" ;
elsif CK'event and CK='1" then
Q temp<=Q temp+1;
end if}
end process ;
Q<=Q_temp;
end A clear a;

S[=1E
Ref [5.0us [#[2] Time: [534us &

E mod_16z n.scf - Waveform Editor

5 0us =
Mame: Val 5 flus 6.0us 7.0us

L =l

li@=CLR | 0 J
jm=ck (o [ [/ [ | [ ]| L

= [3.0] D65} 6 0o r o1 ¥2}

16 H[E 2 EFR NE#ET#ES VHDL

_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk

entity MOD 16S dis

port (CLR,CK : in

Q : out integer range 15 downto 0 ) ;

end MOD_16S d;

_ 2 skeske ste st ke st ske sfe st sk skeoste sk sfe st sk kst sk sfe sk skeoskeosie sk s skeskoskesk sk

architecture A _clear S of MOD 16S dis

begin

process(CLR,CK)

variable Q temp : integer range 15 downto 0 ;

std_logic ;

begin
if CK'event and CK=]1' then
if CLR='0' then

Q temp:=0;
else
Q temp:=Q temp-1;
end if;
end if ;
Q<=Q_temp;

end process ;
end A clear S;

EBX

E mod_16s d_zcf - Waveform Editor

Ref |14 8us Time: [14.98u ~

14 _Bus
[

Name: l 14.0us 16.0us

|[z=CLR | 1]
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1000 =255k ~ SARY_E&ET#ES VHDL
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
entity MOD 1000 _S uis
port (CLR,LOAD,CK :in std logic ;
Di :in  integer range 0 to 999 ;
Q : out integer range 0 to 999 ) ;
end MOD 1000 S u;
_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
architecture A_clr load of MOD 1000 S u s
begin
process(CLR,CK)

variable Q temp : integer range 0 to 999 ;
# A DifH

begin

if CK'event and CK='1" then
if CLR='0"then Q temp :=0;
elsif LOAD="0" then Q temp := Di ;
elsif Q_temp = 999 then Q temp :=0 ;
else Q temp:=Q temp +1;
end if;
end if ;
Q<=Q_temp ;
end process ;
end A clr load ;



N (60) *EE%?%B% N %R)\J:%&%ZI_%&%% VHDL generic %“&ﬁﬁrfé’iéﬁ%&
mod 60 s u.vhd S

skekskskskskokskskokskskokskskosksksksksksksksksksksksksksksk sk o s . BN . A
- generic(%4f © BRMEIRE  =THR(H)

entity MOD 60 S uis _——

port (CLR,LOAD,CK :in std logic;
Di :in integer range I downto 0
Q  :outinteger range I downto 0 ) ;
end MOD 60 S u;
_ koot sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeoske sk skeoskesk sk sk
architecture A_generic of MOD 60 S uis
begin
process(CLR,CK)
variable Q temp : integer range 0 to I ;

begin 1E& il
wait until CK="1" ; /
if CLR='0"then Q temp :=0;
elsif LOAD='0' then Q temp := Di ;
elsif Q_temp = I then Q temp :=0;
else Q temp:=Q temp +1;
end if;
Q<=Q_temp;
end process ;

end A _generic ;
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_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk
entity MOD 10 UD is
port ( CLR,DIR,CK : in std logic ;
Q : out std_logic_vector(3 downto 0)) ;
end MOD 10 UD;
_ koot sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeoske sk skeoskesk sk sk
architecture A up _down of MOD 10 UD is
signal Q temp : std_logic_vector(3 downto 0);
begin
process(CK)
begin
if CK'event and CK='1" then
if CLR='0" then Q_temp <= "0000" ;
elsif DIR='1' then =~ I
if Q_temp="1001" then Q_temp <= "0000" ;
else Q temp <=Q temp + 1 ;
end if ;
elsif DIR='0' then =~ |
if Q_temp="0000" then Q_temp <="1001" ;
else Q temp <=Q temp -1 ;
end if ;
end if}
end if}
end process ;
Q<=Q_temp;
end A up down ;
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_ 3kt sk st ske sk s sfe sk sfe sk ske sk sk sfe sk sk sk sk sk sk sk skeosk sk skoskosk

entity MOD 10 _double is
port (CLR,LOAD,EN,CK : in std logic ;
DI,DO :in std logic vector(3 downto 0) ;
Q1,Q0 : outstd logic vector(3 downto 0));
end MOD_10 _double ;

_ 3kt sk st ske sk sk sfe sk ske sk sk sk sk sfe sk sk sk sk sk sk sk sk skeosk sk skoskosk

architecture A_multi_if of MOD 10 double is
begin
process(CK)
variable Q1 _temp,QO0 temp : std logic_vector(3 downto 0) ;
begin
if CK'event and CK='1" then
WODREONRSE |, | s
Q1 _temp :="0000" ;
QO0_temp :="0000" ;
elsif LOAD='0' then
Ql temp :=DI; | QI_temp i/ &
QO _temp :=DO ; QO_temp & {ir %
elsif EN="0' then
if QO_temp = "1001" then Q0_temp :="0000"; )
if Q1 _temp ="1001" then Q1 temp :="0000" ;
else QI temp:=Q1 temp+1;
end if ;

end if;
Ql <=Ql temp;
Q0 <=QO0 _temp ;
end process ;

end A multi if;




HyHae#E ATHRE R 7 #iy BCD a1 #as
ERESH 7 RS

library ieee ;

use ieee.std logic 1164.all ;

use ieee.std logic_unsigned.all ;

use ieee.std logic arith.all ;

_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk

entity MOD 10 _double is
port ( CLR,LOAD,EN,CK,clk2 : in std logic ;
DI, DO :in std logic vector(3 downto 0) ;
scan: out std_logic_vector(3 downto 0);
seg : out std_logic vector(0 to 6)) ;
end MOD 10 double ;
_ 2 skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeoske sk skeoskesk sk sk
architecture A multi_if of MOD 10 double is
signal Q1 _temp,QO0 temp,bcd : std logic vector(3 downto 0) ;

begin
process(CK,load)
begin
if LOAD="1" then
QI temp <=D1 ; HAESL
Q0 _temp <=DO0 ;
elsif CK'event and CK='1" then
if CLR='0" then
QI _temp <="0000" ;
Q0 _temp <="0000" ;
elsif EN="0' then
if Q0 _temp = "1001" then Q0_temp <= "0000" ;
if Q1 _temp ="1001" then Q1_temp <="0000" ;
else QI temp<=Q1 temp+1;
end if ;
else QO temp <=QO0 temp +1;
end if;
end if;
end if}

end process ;

Scan_a:
process(Clk2)
variable Scanl : integer range 0 to 3;

begin



--if Clk2="1" and Clk2'event then

wait until clk2="1";

if (Scan1=0) then
Scan <="1111";
bed <="0000" ;
elsif (Scanl=1) then
Scan <="1111";

bed <= "0000"; > SAEWALEL - AR W A B 1

elsif (Scan1=2) then
Scan <="1101";
bed <= Q1 _temp;

else Scan <="1110" ;
bed <= QO_temp; )/

end if ;

Scan F “1101” B “1110" i

if Scanl = 3 then Scanl =0 ;

else Scanl = Scanl +1 ;

end if ;

end process scan_a ;

_ kst sk sfe sk ske sk sk sfe sk sk sk sk sk sk sfe sk ske sk sk sk sfeoske sk skeoske sk skoskosk

with bcd select
seg <="1111110"
"0110000"
"1101101"
"1111001"
"0110011"
"1011011"
"0011111"
"1110000"
"1
"1110011"
"1001111"

end A multi_if;

when "0000" ,
when "0001",
when "0010",
when "0011",
when "0100",
when "0101",
when "0110",
when "0111",
when "1000",
when "1001",

when others ;
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_ 3kt ske st ske sk sk sfe sk ske sk sk sk sk sfe sk sk sk sk sk s sk sk sk sk skoskosk

entity MOD 4 Ring is
port (STAR,CK :in std logic ;
Q : out std_logic_vector(0 to 3)) ;
end MOD 4 Ring;

_ 3kt ske st ske sk sk sfe sk ske sk sk sk sk sfe sk sk sk sk sk s sk sk sk sk skoskosk

architecture A_generic of MOD 4 Ring is
signal Q temp : std_logic_vector(0 to 3) ;
begin
process(STAR,CK)
begin
if STAR='0'then Q temp <="1000" ;--7HE Q temp0=1
elsif CK'event and CK='1" then
foriin 1 to 3 loop
Q_temp(i) <= Q_temp(i-1);
end loop ;
Q_temp(0) <= Q_temp(3);
end if ;
end process ;
Q<=Q_temp;
end A_generic ;
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entity MOD 8 Johnson is
generic ( N : integer :=3) ;
port (CK :in std logic ;
Q : out std_logic_vector(0 to N)) ;
end MOD_8 Johnson ;
_ koot sk sfe sk ske sk sl sk sk sfe sk ske sk sl s sk sfe sk sk skeosk sk skeoskesk sk sk
architecture A_generic of MOD 8 Johnson is
signal Q temp : std_logic_vector(0 to N) ;
begin
process(CK)
begin
if CK'event and CK='1" then
Q temp(0) <=not Q_ temp(N);
foriin 1 to N loop
Q_temp(i) <= Q_temp(i-1);
end loop ;
end if ;
end process ;
Q<=Q_temp;
end A _generic ;
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library ieee;
use ieee.std_logic 1164.all;
use ieee.std _logic unsigned.all;
entity up_mdu is
port(
fin:in std_logic;
fout:buffer std logic
);

end up_mdu;

architecture beh of up_mdu is . }
fout {5 F Bl =\ IUE
(fout<=not fout) » HZE
B4 By buffer

begin

process(fin)

variable cnt:std logic vector(3 downto 0);

begin
if fin='1" and fin'event then
if cnt>=9 then

fout<=not fout;

cnt:="0000";
else
cnt:=cnt+1;
end if}
end if;

end process;
end beh;



R
library ieee;
use ieee.std_logic 1164.all;
use ieee.std_logic unsigned.all;
entity dn_mdu is
port(
fin:in std_logic;
fout:buffer std logic
)i

end dn_mdu;

{58 F 2 B (integer) {5 U R HE IAE =AY AT RE M

architecture beh of dn_mdu is

begin
process(fin)

variable cnt:integer range 0 to 9;

begin
ent=0 BEEEERE—EZ ka5 » th ent>=at 8 EIR(ERYE

B RIEL » 2Bl TCH I - G PR EPRUIE s P
R A8 TR -

if fin='1" and fin'event then
if cnt=0 then

fout<=not fout;

cnt:=9;
else
cnt:=cnt-1; i E fout=fin/[2(n+1)]
end if;
end if;

end process;
end beh;



R

library ieee ;

use ieee.std logic 1164.all ;

use ieee.std logic_unsigned.all ;

use ieee.std logic arith.all ;

_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk

entity seg7 4e is

port ( clkl: in std_logic;

clr: in std_logic:='1";
scan: out std_logic_vector(3 downto 0);
seg : out std_logic_vector(0 to 6);
fout:buffer std_logic) ;

end seg7 4e ;

_ . skestk sk sfe sk ske sk sl sk sk sfe sk ske sk sk s sk sfe sk sk skeosk sk skeoskesk sk sk

architecture A_with_select when of seg7 4e is

signal cl,c2,c3,c4,bcd integer range 9 downto 0;
begin \
process(clkl)

variable cnt:integer range 0 to 4999;
begin
if clk1="1" and clk1'event then
if cnt=0 then

fout<=not fout; > 4 10KHZ
cnt:=4999;

else
cnt:=cnt-1;
end if}
end if;

end process; ]

inc_1:
process(fout)
begin
wait until fout="1";
if clr="1" then
c1<=9;
c2<=9;
c3<=9;
c4<=9;
elsif ¢1/=0 then cl1<=cl-1;
elsif ¢2/=0 then

c1<=9;



c2<=c2-1;
elsif ¢3/=0 then
c1<=9;
c2<=9;
c3<=c3-1;
elsif c4/=0 then
c1<=9;
c2<=9;
c3<=9;
c4<=c4-1;
else c1<=9;
c2<=9;
c3<=9;
c4<=9;
end if}
end process inc_1;
_ . skeske st ste st st sk sfe st sk sk sk sk sfe st sk st sk sk sfe st skeoste sk sl skeskeoskese sk sk skeskeoskesk sk
Scan_a:
process(clkl)
variable Scanl : integer range 0 to 3;
begin
wait until clk1="1";
if (Scan1=0) then
Scan <="0111";
bed <=c4 ;
elsif (Scanl=1) then
Scan <="1011";
bed <=¢3;
elsif (Scan1=2) then
Scan <="1101";
bed <= ¢2;
else Scan <="1110" ;
bed <=cl;
end if ;
if Scanl = 3 then Scanl =0 ;
else Scanl = Scanl +1 ;
end if ;
end process scan_a ;
_ 2 skeske st ste ke st sk she st st sk st sk sfe sk sk kst sk sl sieoskeoskeosie sk s skeskeoskeske sk sk
with bcd select
seg <="1111110" whenO,
"0110000" when1,



"1101101" when 2,
"1111001" when 3,
"0110011" when 4,
"1011011" when 5,
"0011111" when 6,
"1110000" when 7,
"1111111" when 8 ,
"1110011" when 9,
"1001111" when others ;

end A with_select when ;



