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Ex1)Half Adder :
—lext Editor

*Menu : Enter Symbol / Set Project to current file

b by

o HA.VHD

architecture EX1 of HA is

library IEEE;
begin
use IEEE.std_logic_1164.all;
- |EEE.std_logic_unsigned — half adder
all: -ste_logic_ 9 S <=A xor B;
& <: i
use IEEE.std_logic_arith.all; © Aand B;
end EX1;

entity HA is
port (A : in std_logic;
B :in std_logic;
S : out std_logic;
C : out std_logic);
end HA;




Ex1)Half Adder

— WaveTtorr Edlitor

*Menu : Insert Node - List
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Ex1)Half Adder
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Ex1)Half Adder
— Hierarchy Display - RPT
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Text Editor
° FAl _VH D use |EEE.std_logic_1164.all;
: . architecture EX2 of FAl is
(17 |95 ) signal HA1_S, HA1_C, HA2_S, HA2_C : std_logic;
use |EEE.std_logic_1164.all; begin
use |IEEE.std_logic_unsigned.all;
use |IEEE.std_logic_arith.all; — half adder
HA1_S <=B xor Cin;
HA1_C <=B and Cin;
entity FAL is — half adder
port (A :instd_logic; HA2_S <=A xor HA1_S;
. B, Cin : in std_logic; HA2_C <=Aand HAL_S;
S : out std_logic; — full adder
Cout : out std_logic); S <=HA2_S;
end FA’.’ Cout <=HA1_C or HA2_C;
]
+ d EX2;
+|' al 1 ¥ H‘ . en




Ex2)Full Aclcder -1

0 FA2.VHD

library IEEE; architecture EX3 of FA2 is

use |IEEE.std_logic_1164.all; signal TMP_XOR : std_logic :='0'";
use IEEE.std_logic_unsigned.all; begin

use IEEE.std_logic_arith.all;

process(A, B, Cin, TMP_XOR)
entity FA2 is

begin
port ( TMP_XOR <=A xor B;
A winstd_logic; S <=TMP_XOR xor Cin;
B :in"std_logic; Cout <=(TMP_XOR and Cin) or (A and B);

Cin :in std_logic;
S : out std_logic;
Cout : out std_logic end EX3;
)i

end FA2;

end process;

Ex2)Full Aclcder -1

— Wavetorm Editor
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Ex2)Full Acdlder -1
— Tirming Analyzer
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Ex3)MUX 21
— Text Editor

© MUX_21.VHD

library ieee; architecture EX3 of MUX_21 is
use ieee.std _logic_1164.all; begin
use |EEE.std_logic_unsigned.all; Eroc_ess(x, Y, SEL)
' . i egin
use IEEE.std_logic_arith.all; if SEL ='0' then
entity MUX_21 is Z<=X;
port ( SEL : in std_logic; S
X, Y :in std_logic; 7 ==\-
VZ : out std_logic); end if;
end MUX 21: end process;
=4 end EX3;
o |
Ik
.

Ex3)MUX_21
— Wavetorm Editor
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Ex3)MUX_21
— Tirning Analyzer
I

library IEEE;

use |IEEE.std_logic_1164.all;
use |IEEE.std_logic_unsigned.all;
use IEEE.std_logic_arith.all;

entity MUX_42 is

port (
A :in std_logic;
B :in std_logic;
C :in std_logic;
D ing std_logic;
SO :in ‘std_logic;
S1:in std_logic;
Y :out std_logic
)i

end MUX_42;

ExX4)MUX 42 : Text
0 MUX_42.VHD

clitor

11

architecture EX4 of MUX_42 is

begin
Y <=(A and (not S1) and (not S0))
or
(B and (not S1) and SO ) or
(C and S1 and (not SO) ) or
(D and S1 and SO );

end EX4;




Ex4)MUX_42 : Wavetorm Editor
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" Ex5)MUX_83 - Text Editor

architecture EX5 of MUX_83 is

0 MUX_83.VHD  bean

library IEEE; process(A,B,C,D,E,F,G,H,S0,51,S2)

use |IEEE.std_logic_1164.all; be_gin B —— .
use |EEE.std_logic_unsigned.all; if 2(82 _AO s Sl =10 et S0 =10) e
<=A;

use |IEEE.std_logic_arith.all;

entity MUX_83 is
. port (A : in std_logic;
B : in std_logic;
C :in std_logic;
D :in std_logic;
E-zin std_logic;

elsif (S2 ='0" and S1 ='0" and SO ='1") then
Y <=B;

elsif (S2 ='0" and S1 ='1' and SO ='0") then
Y <=C;

elsif (S2 ='0" and S1 ='1' and SO ='1") then
Y <=D;

elsif (S2 ='1" and S1 ='0" and SO ='0") then
Y <=E;

F:: in std_logic;

e T G : in std_logic; elsif (S2 ="1" and S1 ='0" and SO ="1") then

%" H:in std_logic; V<=5
¥ S0 :in std IggiC' elsif (S2 ='1" and S1 ='1' and SO ='0") then
] o : Y <G;

S1 :in std_logic;
else

S2 :jin std_logic; .
t'std_logic); v <:= H;
end MUX['83; Encif;

end process;
end EX5;

Ex5)MUX_83 : Waveform Editor
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Ex5)MUX_83 : Timing Analyzer
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O Training Kit [0 [J [
0 O O O-CEEE ek

CPLD device =Flex10K family
EPF10K20RC240-3

Input Device : Keypad, SW

Output Device : 7—segment display, LCD,LED
Connection : PC=Parallel Port — RJA5=KIT
Mode = ByteBlaster(Download=configure)
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HDB-DTK=240 KIT O O O (2)

0 XORUD OO0 (Key_1=79;Key 2=80;LEDO0=116)
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Ex3) 2—bit Real Adder : 00O OO

Emulation OO OO

o

1) HA.VHD - design & compile

2) OR_2.VHD -> design & compile

3) FA3.VHD - set project

4) FA3.VHD - design & compile

5) FA3.VHD - pin assignment & compile
w=pin79 2> KEY_0;
x=pin 80 > KEY_1;
y=pin 81 > KEY_2;
carry=pin116 - LEDO;
sum=pin 117 > LED1;

6) FA3.VHD > waveform editor

# 7) FA3.VHD - simulate

8) FA3.VHD > programming (configure)

9) emulation
0O 00 00 O LEDO=OFF, LED1=ON (01)
ir B 00 O LEDO=ON , LED1=OFF(10)
oL S’ 0 00O O LEDO=ON , LED1=0ON(11)

1000000000000

" 000O0O

L

I”e o

Ex3) 2-bit Real Adder : FA3.VHD(1)

. o i i
o library IEEE; archlte_zcture EX3 of FA3 is _

1 o signal temp_c1, temp_c2, temp_s : std_logic;
© use IEEE.std_logic_1164.all; o component HA port(x,y 1 in std_logic;
O use IEEE.std_logic_unsigned.all; o c,s : out std_logic);

0  use IEEE.std_logic_arith.all; g end component;
; . o component OR_2 port(a,b : in std_logic;
O entity FA3is o c : out std_logic);
o port(w,x,y  :in std_logic; o end component;
] carry,sum : out std_logic);
o begin
o !
S FAS’. o ul: HA port map(w,x,temp_cl,temp_s);
o u2: HA port map(temp_s,y,temp_c2,sum);
entity FA3 is
" ° port(w,x,y 1 in std_logic;
y o carry,sum : out std_logic);
o end FA3;

12



=x3) 2—0it Real Adder : HA.VHD(Z
Ex3) 2—0It Real Adder : HA.VHD(2
° library IEEE; : zrecghi:ecture EX3 of HA is
O use IEEE.std_logic_1164.all; ° pl: process(x.y)
0 use IEEE.std_logic_unsigned.all; o begin
0 use IEEE.std_logic_arith.all; S if(x=1") and (y=1") then
o c<=1";
; . ° else
O entity HAis ° c<=0':
o port(x,y :in std_logic; o end if;
o c,s :out std_logic)® end process;
° 5
end By o p2: process(X,y)
o begin
o if(x=y) then
o s<=0";
o else
o s<=1";
] end if;
i ' r o end process;
y Fr o end EX3;
\ 5 i
B w -

'\ s7) '
EX3) 2
o
o
o
o
o
o
o
o
o
o
o
o
5
1 v
3 ", -

—0it Real Adld

(D

library |EEE;

use |IEEE.std _logic_1164.all;
use IEEE.std_logic_unsigned.all;
use IEEE.std_logic_arith.all;

entity OR 2 is
port(a,b :in std_logic;
c :out std_logic);
end OR_2;

architecture EX3 of OR_2 is

begin
c <=aorb;
end EX3;

r: OR 2.VHD(3

13
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Ex3) 2—Dbit Real Adder : Simulation
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_EX3) 2—Dbit Real Adder : download

gm0 S|yt e vy str e e i [ S SN ol wu i

Ex4) 5-bit LFSRS : design

O LFSR5 is p(X)=x"5 +x" +x"3 +x"2 +1

-

CO) c@1) c(@ c(B3) CH

KEY| DA
(p79)

KEY |LD}
pos)

15



Ex4) 5-bit LFSR5 :LFSR5.VHD(1
| . .
o library IEEE; O  architecture ARCH_LFSR5 of LFSR5 is
O use IEEE.std_logic_1164.all; - -
o use IEEE.std_logic_unsigned.all; o signal C - unsigned(4 downto 0);
o use IEEE.std_logic_arith.all; o signal TMP_FEED : std_logic :="0';
] signal FEED_IN : std_logic :="'0";
© entity LFSR5 is 2 e
0 port (
o CLK : in std_logic; ° CO0<=C(0);
o KEY_DATA : in std_logic; ° Cl<=CQ)
o KEY_LDEN : in std_logic; ° C2<=C(?);
o lith : out std_logic; ° C3<=CE);
o. c1 : out std_logic; o C4<=C();
0 § C2 : out std_logic;
o c3 : out std_logic; O FEED_IN <=C(0) xor C(2) xor C(3) xor
(-] c4 : out std_logic C):;
b - 0 TMP FEED <=(KEY LDEN and KEY DATA)
or (not(KEY_LDEN) and FEED_IN);
#1060  endLFSR5 ;
*I' o ¥ F"ﬁ.

%
il
o

Ex4) 5—hit LFSR5 :LFSR5.VHD(2)

0  process(CLK)

O  begin

o if CLK'event and CLK ="1' then

o — C <=TMP_FEED & C(4 downto 1);

] C(3 downto 0) <=C(4 downto 1);
C(4) <=TMP_FEED;

o — C(0)<=C(1); C(1)<=—(2); C(2) ==
C(3); C(3) ==C(4);

o — C(4) <=TMP_FEED;

° end if;

0  end process;

" 0 end ARCH_LFSR5 ;

16



| Ex4) LFSR5: HDB—DTK—240 KIT

O [nput pin
« KEY_LDEN - KEYPAD(0)=pin98
= KEY_DATA = KEYPAD(1)=pin79

@ CLK - KEYPAD(D)=pin101
O OQutput pin

@ CO > LED1 =pin116

@ Cl > LED2 =pin117

@ C2 > LED3 =pin118

= C3 > LED4 =pin119

= C4 - LEDS5 =pin120

O Emulation test
e o IFKEYPAD(01)=11 > KEYPAD(D) 1 strike =CLK

¥ o« LED12345 =00001
@ If KEYPAD(01)=11 - KEYPAD(D) 5 strikes =CLK
« LED12345 =11111
b L A.ﬁif KEYPAD(01)=00 - KEYPAD(D) 1 strike =CLK
I & LED12345 =11110 (1-bit left shifted)

if KEYPAD(01)=00 -> KEYPAD(D) 31 strikes = CLK
LED12345 =11111 (31-bit left shifted: period=2"5 —1)

£45) 39-hit LFSR30 : design

O LFSR5 is pXx)=x"39 +x"37 +x"25 +x"24 +x"22
o +X28 +Xx"6 + x4 +1

[\

CO) C(1) ... C(37) C(38)

(p79)

KEY|

KEY |

p9s)

DA

LD§

17



-
Ex5)39—Dit LFSR39 :LFSR39.VHD(1
@ a
] library IEEE; 0  architecture ARCH_LFSR39 of LFSR39 is
wal  Use [EEESE (e fve o signal C : unsigned(38 downto 0);
o use IEEE.std_logic_unsigned.all; . .
o use IEEE.std_logic_arith.all; ° signal TMP_FEED : std_logic :="0';
, , (] signal FEED_IN : std_logic :='0";
o entity LFSR39 is 3
o port ( o begm
o CLK :in std_logic; o CO <= C(O);
o KEY_DATA : in std_logic;
o KEY_LDEN : in std_logic; ° Cl <=C(1);
o co : out std_logic; o C25 <=C(25);
o ;i : out std_logic; R
(] C25} : out std_logic; ° C26 <= C(26)7
° C26 : out std_logic; o C27 <=C(27);
o Cc27 : out std_logic; -
o C28 _ :out std_logic; © C28 <= C(28),
o C29 = ' : out std_logic; o C29 <=C(29);
o C30 : out std_logic; o
o c31 : out std_logic; ° SEL =L
o ¥ C32 : out std_logic; ° C31 <=C(31);
o C33 : out std_logic; o C32 <=C(32);
o C34 : out std_logic; !
o C35 : out std_logic; ° C33 <=C(33);
o C36 | : out std_logic; o C34 <=C(34);
° @379 § : out std_logic;
W 0 C38 ’Jl : out std_logic); ° C35 <=C(35);
o *q?ﬂ'q"SRw ; ] C36 <=C(36);
— o C37 <=C(37);
° C38 <=C(38);

AT )] 9IJ - JIT

LFSR29 :LFSR39.VHD(2)

O FEED_IN <=C(0) xor C(4) xor C(6) xor
C(8) xor C(22) xor C(24) xor C(25) xor
C(37);

o TMP_FEED <=(KEY_LDEN and
KEY_DATA) or (not(KEY_LDEN) and
FEED_IN);

process(CLK)
begin
if CLK'event and CLK ="'1' then
C(37 downto 0) <=C(38 downto 1);
C(38) <=TMP_FEED;
end if;
end process;
end ARCH_LFSR39;

00000000

"
;.
" |
!




| Ex5) LFSR39: HDB-DTK—240 KIT

O |nput pin
« KEY_LDEN - KEYPAD(0)=pin98
= KEY_DATA = KEYPAD(1)=pin79

@ CLK - KEYPAD(D)=pin101
O OQutput pin

@ CO > LED1 =pin116

@ Cl > LED2 =pin117

@ C25 > LED3 =pin118

« C26 > LED4 =pin119

« (pin120, p126, p127, p128, p129, p131, p132, p133
o4 P134, p136, pl37)
= C38 - LED16 =pin138

g i
9 Emulation test
If KEYPAD(01)=11 - KEYPAD(D) 1 strike =CLK

™R
@ LED12345..16 =00000....1
b L A.ﬁlf KEYPAD(01)=11 - KEYPAD(D) 38 strikes =CLK
' o LED12345..16 =11111....1

if KEYPAD(01)=00 -> KEYPAD(D) 1 strike =CLK
LED12345..16 =11111....10 (1—bit left shifted)

KEVDADNOIN—0O0 > KEVDADDY 21 ctrikac — C1 K

Ex6) 89—bit LFSRE9 : design

O LFSR5 is p(x) =x"89 +x/"88 +x"50 +x"47 +x"36
o +Xx234 +Xx"9 +x/6 +1

i \

C(O) C(1) ... C(87) C(88)

KEY

(p116) (p117) (p118) (p137) (p138)

(p79)
KEY |LD#
pog)

15 16

DA
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Ex6)89—bit LFSR89 :LFSR89.VHD(L
@ a
] library IEEE; O  architecture ARCH_LFSR89 of LFSR89 is
wal  Use [EEESE (e fve o signal C : unsigned(88 downto 0);
o use IEEE.std_logic_unsigned.all; . .
o use IEEE.std_logic_arith.all; ° signal TMP_FEED : std_logic :="0';
, , (] signal FEED_IN : std_logic :='0";
o entity LFSR89 is !
o port ( o begm
o CLK :in std_logic; o CO <= C(O);
o KEY_DATA : in std_logic;
o KEY_LDEN : in std_logic; ° Cl <=C(1);
° co : out std_logic; ] C75 <=C(75);
o ct : out std_logic; R
o (075 : out std_logic; © C76 <= C(76)’
° C76 : out std_logic; o C77 <=C(77);
o Cc77 : out std_logic; -
o C78 _ :out std_logic; © Cr8 <= C(78)’
o C79 = ' : out std_logic; o C79 <=C(79);
o C80 : out std_logic; o
o cs1 : out std_logic; ° SEL =L e
o ¥ C82 : out std_logic; ° C81 <=C(81);
o cs3 : out std_logic; o C82 <=C(82);
o C84 : out std_logic; !
o C85 : out std_logic; ° C83 <=C(83);
° c86 | : out std_logic; o C84 <=C(84);
° @879 | : out std_logic;
W 0 C88 ’Jl : out std_logic); ° C85 <=C(85);
o4 BeriyEsres ; o C86 <=C(86);
il o C87 <=C(87);
o C88 <=C(88);

AU OIJ Jit

LFSRE9 :LFSRBY.VHD(2)

O FEED_IN <=C(0) xor C(6) xor C(9) xor
C(34) xor C(36) xor C(47) xor C(50) xor

C(88);
o TMP_FEED <=(KEY_LDEN and
KEY_DATA) or (not(KEY_LDEN) and
FEED_IN);
o process(CLK)
o begin
° if CLK'event and CLK ="'1' then
o C(87 downto 0) <=C(88 downto 1);
o o C(88) <=TMP_FEED;
4 o end if;
o end process;

il
3 : il end ARCH_LFSR89;




Ex6) LFSR89: HDB-DTK—=240 KIT

O |nput pin
e KEY_LDEN - KEYPAD(0)=pin98
& KEY_DATA = KEYPAD(1)=pin79

@ CLK - KEYPAD(D)=pin101
O OQutput pin

@ CO > LED1 =pin116

@ Cl > LED2 =pin117

@ C75 > LED3 =pin118

« C76 > LED4 =pin119

@ (pin120, p126, p127, p128, p129, p131, p132, p133
.4 p134, p136, p137)
« C88 > LED16 =pin138

0.+ Emulation test
"« IfKEYPAD(01)=11 - KEYPAD(D) 1 strike =CLK
LED12345..16 =00000....1
'If KEYPAD(01)=11 - KEYPAD(D) 38 strikes = CLK
f LED12345..16 =11111....1
oS '*’a.., if KEYPAD(01)=00 -> KEYPAD(D) 1 strike =CLK
LED12345..16 =11111....10 (1-bit left shifted)

o KEVDADMMIN—00 > KEVDANDNY 21 ctrikac — C1 K

ExX7) SW to 7—segment Display (1)

O  library IEEE;

O use IEEE.std_logic_1164.all;

O use IEEE.std_logic_unsigned.all;

O use IEEE.std_logic_arith.all;

0  entity SEG7 is

0 port (SW : in std_logic_vector(3 downto 0);

] Y_OUT : out std_logic_vector(6 downto 0) );
0 end SEG7;

21



EX7) SW to 7—s t Displ 2
o a)xitecture ARCH_SEOG7 of SEG7 is eg men ISp ay ( )
o function dis_seg(x : std_logic_vector(3 downto 0)) return std_logic_vector is
o variable seg_decode : std_logic_vector(6 downto 0);
o begin
° case X is
° when "0000" =>seg_decode :="0111111";
o when "0001" == seg_decode :="0000110";
° when "0010" =>seg_decode 1011011";
o when "0011" =>seg_decode :="1001111";
] when "0100" =>seg_decode :="1100110";
o when "0101" == seg_decode :="1101101";
° when "0110" =>seg_decode :="1111101";
o when "0111" == seg_decode :="0100111";
° when "1000" =>seg_decode :="1111111";
o when "1001" =>seg_decode :="1100111";
o when others =>seg_decode :="0000000";
o o end case;
o return (seg_decode);
] end dis_seg;
o beg_in_4
Lo F UT <=dis_seg(SW);
% o, .',ela.rydhAfCH_SEGﬁ
o -

_'--
-

ExX7)SEGY : Simulation Wavetorm
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EX7)SEGY : HDB-DTK =240 KIT

Emulation test

& If KEYPAD(123A)=0000 -> 7-SEG=00000000"
If KEYPAD(123A)=0001 - 7-SEG='11111111"
If KEYPAD(123A)=0010 > 7-SEG='22222222"
If KEYPAD(123A)=0011 > 7-SEG='33333333”
If KEYPAD(123A)=0100 > 7-SEG='44444444"
If KEYPAD(123A)=0101 > 7-SEG='55555555"
If KEYPAD(123A)=0110 > 7-SEG='66666666"
If KEYPAD(123A)=0111 > 7-SEG=‘77777777”
If KEYPAD(123A)=1000 -> 7-SEG='88888888"
If KEYPAD(123A)=1001 - 7-SEG='99999999”

R R B BaR R 2 B 2

,Aﬂ

¥
III*“:-“% -
k -

Ex8) KEYPAD to 7-SEG : SwO O

<SW O 0 >
e SW(15 14 13 ... 0) = 10000000000...000
o SW(15 14 13 ... 0) = 01000000000...000
o SW(15 14 13 ... 0) = 00100000000...000

e SW(15 14 13 ... 0) = 00000000000...001
ca SW(15) = p|n98 (KEYPAD=0)
= SW(14) =pin79 (KEYPAD=1)
+*  SW(13) =pin80 (KEYPAD=2)
« SW(12) =pin81 (KEYPAD=3)
SSW(11) =pin83 (KEYPAD=4)

) 444 'SW(10..0) =pin84/85/86/88/94/95/82/87/97
k,;»/ /101/100/99(KEYPAD=56...EF)
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Ex8) KEYPAD to 7—seg Display (1)

O library IEEE;
O use IEEE.std_logic_1164.all;
O use IEEE.std_logic_unsigned.all;
O use IEEE.std_logic_arith.all;
0 entity SEG_OF is
o port ( sw : in std_logic_vector(15 downto 0);
] y_out : out std_logic_vector(6 downto 0));
0 end SEG OF;
0  architecture ARCH_SEG of SEG_OF is
o  function dis_seg(x : std_logic_vector(15 downto 0)) return std_logic_vector is
(] variable seg_decode : std_logic_vector(6 downto 0);
0 & begin
o /f case X is
] when "1000000000000000" == seg_decode :="0111111"; —O0
] - ' when "0100000000000000" == seg_decode :="0000110"; —1
o &= ” when "0010000000000000" == seg_decode :="1011011"; —2
4 *'lh‘h when "0001000000000000" == seg_decode :="1001111"; —3
T when "0000100000000000" == seg_decode :="1100110"; —4
when "0000010000000000" ==seq_decode :="1101101"; —5

Ex8) KEYPAD to 7—seg Display (2)

° when "0000001000000000" =>seg_decode :="1111101"; —6
o when "0000000100000000" == seg_decode :="0100111"; —7
° when "0000000010000000" == seg_decode :="1111111"; —8
° when "0000000001000000" == seg_decode :="1100111"; —9
° when "0000000000100000" == seg_decode :="1110111"; —A
° when "0000000000010000" == seg_decode :="1111100"; —b
° when "0000000000001000" == seg_decode :="0111001"; —C
° when "0000000000000100" == seg_decode :="1011110"; —d
o when "0000000000000010" ==seg_decode :="1111001"; —E
° when "0000000000000001" == seg_decode :="1110001"; —F
° when others == seg_decode :="0000000"; —0
o end case;
o return (seg_decode);
o end dis_seg;
o
o begin
° y_out <=dis_seg(sw);
© end ﬁl‘?f—(_SEG;

- l""h
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Ex8)SEGY : HDB-DTK =240 KIT

Emulation test
«  If KEYPAD(0) = 7-SEG=00000000"
If KEYPAD(1) > 7-SEG="11111111"
If KEYPAD(2) > 7-SEG=22222222"
If KEYPAD(3) > 7-SEG='33333333"
If KEYPAD(4) > 7-SEG='44444444"
If KEYPAD(5) > 7-SEG='55555555"
If KEYPAD(6) > 7-SEG="66666666"
If KEYPAD(7) > 7-SEG=77777777"
If KEYPAD(8) > 7-SEG="88888888"
If KEYPAD(9) > 7-SEG="99999999"
If KEYPAD(A) > 7-SEG="AAAAAAAA”
| e If KEYPAD(B) > 7—SEG="bbbbbbbb”
) ! it KEYPAD(C) > 7-SEG="CCCcccce”
2"\ IfKEYPAD(D) > 7-SEG="dddddddd"
. If KEYPAD(E) > 7-SEG="EEEEEEEE”

R 2 242 2 2 2 R R
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Ex9) KEYO - Z to 7-SEG: swO [

SW(15 1413 ... 0) = 10000000000...000 > O
a SW(15 14 13 ... 0) = 01000000000...000 > 1
a SW(15 14 13 ... 0) = 00100000000...000 > 2

®R ...
« SW(15 14 13 ... 0) = 00000000000...001 > F
« SW(15 14 13 ... 0) = 11000000000...000 - g
e SW(15 14 13 ... 0) = 01100000000...000 > H
a SW(15 14 13 ... 0) = 00110000000...000 > i
@R i,

@ ¢SW(15 14 13 ... 0) = 00000000000...011 > y

= SW(15) =pin98 (KEYPAD=0)

« SW(14) =pin79 (KEYPAD=1)

« SW(13) =pin80 (KEYPAD=2)

@ BW(12) =pin8l (KEYPAD=3)
a ..‘n,‘éh W(11) =pin83 (KEYPAD=4)

o SW(10..0) = pin84/85/86/88/94/95/82/87/97
. /101/100/99(KEYPAD=56...EF)

\ -




Ex9) KEYO — Z to 7-SEG Display (1)
o library IEEE;
O use IEEE.std_logic_1164.all;
O use IEEE.std_logic_unsigned.all;
O use IEEE.std_logic_arith.all;
0 entity SEG_0Z is
o port ( sw : in std_logic_vector(15 downto 0);
] y_out : out std_logic_vector(6 downto 0));
0 end SEG 0Z;
0  architecture ARCH_SEG of SEG_0Z is
o  function dis_seg(x : std_logic_vector(15 downto 0)) return std_logic_vector is
(] . variable seg_decode : std_logic_vector(6 downto 0);
0 & begin
o /f case X is
] when "1000000000000000" == seg_decode :="0111111"; —O0
o " ' when "0100000000000000" == seg_decode :="0000110"; —1
° . ﬂ when "0010000000000000" == seg_decode :="1011011"; —2
& ‘l‘.“"’h when "0001000000000000" == seg_decode :="1001111"; —3
T when "0000100000000000" == seg_decode :="1100110"; —4
when "0000010000000000" ==seg_decode :="1101101"; —5

Ex9) KEYO - Z to 7—SEG Display (2)

when "0000001000000000" =>seg_decode :="1111101"; —6
when "0000000100000000" =>seg_decode :="0100111"; —7
when "0000000010000000" =>seg_decode :="1111111"; —8
when "0000000001000000" =>seg_decode :="1100111"; —9
when "0000000000100000" == seg_decode :="1110111"; —A
when "0000000000010000" == seg_decode :="1111100"; —b
when "0000000000001000" == seg_decode :="0111001"; —C
when "0000000000000100" =>seg_decode :="1011110"; —d
when "0000000000000010" =>seg_decode :="1111001"; —E
when "0000000000000001" == seg_decode :="1110000"; —F
when "0110000000000000"=>seg_decode :="1101111"; —g
when "0011000000000000"=>seg_decode :="1110110";
when "0001100000000000"=>seg_decode :="0000110";
when "0000110000000000"=>seg_decode :="0001110";
ol when "0000011000000000"=>seg_decode :="1111010";
when "0000001100000000"=>seg_decode :="0111000";
when "0000000110000000"=>seg_decode :="1010100";

LLLLLY
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Ex9) KEYO - Z to 7—SEG Display (3)

o when "0000000011000000"=>seg_decode :="1011100"; —o

° when "0000000001100000"=>seg_decode :="1110011"; —P

o when "0000000000110000"=>seg_decode :="1010000"; —

o when "0000000000011000"=>seg_decode :="1101101"; —S

o when "0000000000001100"=>seg_decode :="1111000"; —t

o when "0000000000000110"=>seg_decode :="0011100"; —u

o when "0000000000000011"=>seg_decode :="1101110"; —y
when others == seg_decode :="0000000"; —0

o end case;

o return (seg_decode);

o end dis_seg;

° 4

° begin

C y_out <=dis_seg(sw);

o end ARCH_SEG;

"“f,'
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EX9)SEGT : HDB-DTK—240 KIT(1)

Emulation test
e If KEYPAD(0) -> 7-SEG=00000000"
If KEYPAD(1) > 7-SEG=11111111"
If KEYPAD(2) -> 7-SEG=22222222"
If KEYPAD(3) -> 7-SEG='33333333"
If KEYPAD(4) > 7-SEG='44444444"
If KEYPAD(5) -> 7-SEG='55555555"
If KEYPAD(6) > 7-SEG='66666666"
If KEYPAD(7) > 7-SEG=77777777"
If KEYPAD(8) > 7-SEG=:88888888"
If KEYPAD(9) > 7-SEG=:99999999”
If KEYPAD(A) > 7-SEG="AAAAAAAA”
LIf KEYPAD(B) > 7-SEG=bbbbbbbb”
i If KEYPAD(C) > 7-SEG=‘CCCCCCCC”
'\.g If KEYPAD(D) > 7-SEG=‘dddddddd”
= If KEYPAD(E) > 7-SEG="EEEEEEEE"

R 22482 2R RRR
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EX9)SEG7 : HDB—DTK—240 KIT(2)

Emulation test
« If KEYPAD(12) - 7-SEG=‘gggggggg”

If KEYPAD(23) -> 7-SEG="HHHHHHHH"

If KEYPAD(34) -> 7-SEG=iiiiiiii”

If KEYPAD(45) > 7-SEG="jjjjijij”

If KEYPAD(56) > 7-SEG="kkkkkkkk”

If KEYPAD(67) > 7-SEG=‘LLLLLLLL”

If KEYPAD(78) - 7-SEG=‘nnnnnnnn”

If KEYPAD(89) - 7-SEG='00000000"

If KEYPAD(9A) > 7-SEG=‘PPPPPPPP”

. "'If KEYPAD(AB) -> 7-SEG=‘rrrrrrrr”

.41‘w{x If KEYPAD(BC) > 7-SEG=‘SSSSSSSS”

If KEYPAD(CD) -> 7-SEG=‘tttttttt”

2 RAR R IR B




