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% architecture &
= M7 CHAF S|22] LU 2 X=E 7|= [begin] 0]|F2] concurrent 2(SA| A2|
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architecture oF|El4Y of AlEE|Y is
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begin
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[ concurrent - |

end OoPF|HIAY;
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01 architecture AND_2 of AND_2 is
ol 02 begin O [HIME
" 7| 03 OUT_AND2 <= A and B; < concurrents-
04 end AND_2;
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2|AE 4-5 | 2AND Si2°| VHDL 7|=

Tlibrary IEEE;
use TEEE.std logic_1164.all;
-- AND_2

—entity|AND_2 [is

_______________________

HEE| port ( A, B : in std_logic;

—architecture JAND_2] of JAND_2 [is
of7Elx | begin

S| OUT_AND2 <= A and B;
L-end|AND_1;

Tibrary IEEE;
use IEEE.std _logic_1164.all;
entity QEEY s
[port Fof o3t ZE g|2E |
end EJEY;
architecture oFZ|gl44 of Qg g s

begin

[concurrent R ]
end o7[EIAE;

(22 4-5] HYelsh =2 VHDL #2 &2

Ao4 OUT_AND2 : out std_logic );
endlawp 2!

[32Z 4-1] 2AND 3|29| 2E|E| M
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- _= Oix|2tofl At et = gict. (0f], AND_2_= ’é%i._l HE5l)
- CHEXIRt 22 A= FEHE|X]| §2=Ct =, AND_22} and_2

entity 22 [entity - end] 43} port 22 7|&
port EC =% 2|&E=S MAH

e b

architecture £ -.-_-._ [architecture - end] &1} A& MA, [begin] 52|
concurrent 22 7|=

JIE|E| M1} O}F[EIX 2HIE ZHE
M o ==0jl= [library IEEE;]12} [use IEEE.std_logic_1164. all;]1= 7|=
0| oAM= of|2k0{(reserved word)= 22X}, 1 0|2l= CHEXIR 7|&
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[OJ3 4-6] 30R &|22| AE|E| H2

] 2lAE 4-6

library IEEE;
use IEEE.std_logic_1164.all;

OR 3

entityl OR 3

end

port ( A, B, C : in std_logic;
out std_logic );

OR_3;

architecturinR_B of

begin

end

QUT_OR3 <= A or B or C;

OR_3;

is
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<+ NANDz2|=

2|AE 4-7  2NAND 2|22 VHDL 7|&(nand S4ExH)

library IEEE; ElE] TNAND 20
use IEEE.std _logic_1164.all;

-= NAND_2 .
entity NAND_2 is
port ( A, B : in std_logic; 7= 4771 2NAND 2i=<] UEE B4
OUT_NAND2 : out std_logic );
end NAND_2;

architecture NAND_2 of NAND 2 1is
begin

OUT_NAND2 <= A nand B;
end NAND_2;
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QMEIE|] "TNAND_2,
2|AE 4-8  2NAND 2|22] VHDL 7| (not, and 21 Atx}) |
library IEEE; e >O " ——
use IEEE.std logic_1164.al11; BB ;
- NAND_2 [T12! 4-7] 2NAND &|29| 2lIE|E| o]

entity NAND 2 is

port ( A, B : in std_logic;
OUT_NAND2 : out std_logic );
end NAND_2;

architecture NAND_2 of NAND_2 is
begin

OUT_NAND2 <= not ( A and B );
end NAND_2;
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Section 02 7|2 =2|8|=°2| HDL 3}

2|AE 4-9 2NOR #|29| VHDL 7|&

library IEEE;
use IEEE.std logic_1164.all;

- NOR_2
entity NOR_2 is
port ( A, B : in std_logic;
OUT_NOR2 : out std_logic );
end NOR_2;

architecture NOR_2 of NOR_2 is
begin

OUT_NOR2 <= A nor B;
end NOR_2;

olE|E|] "TNOR_2,

_______________________

A I
g i OUT_NOR2
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Section 02 7|2 =2|8|=°2| HDL 3}

+ NOT3|2

2|AE 4-10 | NOT 2|22] VHDL 7|&

library IEEE;: ele] MO BN,
use IEEE.std logic_1164.al11;  @ommw

-- NOT
entity NOT_EN is
port ( IN.NOT : in std_logic;
OUT_NOT : out std_logic );

_______________________

[22 4-9] NOT §|29| 2E|E| FHe

end NOT _EN;

architecture NOT_AR of NOT_EN 1is
begin

OUT_NOT <= not IN_NOT;
end NOT _AR;
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Section 03 A|=2j0|M

< Al=280|M(simulation)
- [22o] &l&d]o|2t= 2|O|&, 0{7|0IM = 32 SZH0j| ZLst QEE AKX =12
oloj| L}E ==& o| K E ZH&tsl= A
- VHDLZE AJj|st AIE|E|0]| Q&= F7]| ¢lol E st
<+ HIAE HIX| &%
= A|Z2|0|ME 2|6l CHA 2|=20]] 3= FI{L| CHA 3|22 EEHE 2I=617| ¢
EHIAE HiIX|(test bench) (EE= HIAE HIE{(test vector))E M H

s
01 Tibrary IEEE;
02 use IEEE.std_logic_1164.al1;

~
b

o

HAE HIX]| 03 entity AND2_TEST is
-------------------------------- 04 end AND2_TEST;

05 architecture AND2_TEST of AND2_TEST is

1 1
1 1
1 1
: |
1
1 1 06 signal IN_A,IN_B : std_logic;
: : 07 signal OUT_AND_2 : std_logic;
1 1
08 component AND_2
| = A 1 —
: Algalolﬁ E‘HJOI E : 09 port ( A, B : in  std_logic;
: QMEE| ! 10 OUT_AND2 : out std_Togic );
: A A : il end component;
1 / [ | 12 begin
: f‘ { : 13 UO:AND_2 port map ( A => IN_A,
: ' ! 14 B = IN_B,
: : 15 OUT_AND2 => OUT_AND_2 );
|__¥_________________________________+ ________ [ 16 process
' 17 begin
/ 18 IN'A <= "0': IN B <= "0";
o2 £2HE A= 19 wait for 100 ns; INA <= '1';
20 wait for 100 ns; IN.A <= '"0"; INB <= "1';
= 21 wait for 100 ns; INCA <=1t
[Jar.:l 4_12] E"A—E- UJXIQI Xo-l(_)_‘ 22 wait;
23 end process;

24 end AND2_TEST;
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- OI7|8lX] LS 2| ASE MASI= 210] signal 2
- port 22| 1= o0l l= [RE]I= ER 8IS

- signal Al=9: O|0|E{ E}Y ;

ol

i HS
01 Tibrary IEEE;
s1'gna'| ﬂi‘%‘: E]]O]E-] E}—?:}; 02 use IEEE.std_Tlogic_1164.al11l;

0

03 entity AND2_TEST s

2] A= i [=Ye) 0 X0

05 architecture AND2 _TEST of AND2_TEST is

06 signal IN_A,IN.B : std _logic;
o, =l = - h
% EEHE(TE) tl?_" 07 signal OUT_AND_2 : std_logic;
08 component AND_2
09 port ( A, B : in  std_logic;
- 10 OUT_AND2 : out std_logic );
component 7,:',‘_—:\{-_?]__1‘:;‘:51 Ll end component;

port - 12 begin

end component; 13 UO:AND_2 port map ( A => IN_A,
14 B => IN_B,
15 OUT_AND2 => OUT_AND_2 );

[22! 4-14] component 22| 2 H9| 16 process

17 begin
18 INA <= '0"; IN.B <= '0';
19 wait for 100 ns; INCA <= 217%;
20 wait for 100 ns; IN A<= '0"; INB <= "1';
21 wait for 100 ns; IN A <= '"1';
22 wait;
23 end process;

24 end AND2_TEST;
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S 13~15=, U0: AND_2 port map (IN_A, IN_B, OUT_AND_2); E 7|&
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Section 03 A|=2j0|M

<+ 61¢91= JAdE|E|22] & W&ol Fo|
= (1) process &
= (2) wait 2

2|AE 4-12 | 2AND Z|29| HAE Hix|

8 Hs

(& 4-2] AlZte| E21MQ! ErY

01 library IEEE; =

02 use IEEE.std_logic_1164.al1; 27 g8 327
fs HEX 107 %

03 entity AND2_TEST is w ——

04 end AND2_TEST; ki S 107
ns S 107°%

05 architecture AND2_TEST of AND2_TEST is us NEEES 10°x

06 signal IN_A,IN_B : std_Tlogic;

07 signal OUT_AND_2 : std_Togic; ms d2l= 1072

08 component AND_2 sec = =

09 port ( A, B : in std_logic; i = =

10 OUT_AND2 : out std_logic );

11 end component; hr Al Al

12 begin

13 UO:AND_2 port map ( A => IN_A,

14 B =~ IN_B,

15 OUT_AND2 => OUT_AND_2 );

16 process

117/ begin

18 IN'A <= '0': IN B <= '0";

19 wait for 100 ns; IN A <= '1';

20 wait for 100 ns; IN A <= '0"; INB <= "1";

21 wait for 100 ns; IN A <= '1';

22 wait;

23 end process;

24 end AND2_TEST;
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Section 03 A|=2j0|M

2|AE 4-14 2AND Z|Z29| AE3|0|ME 9J3t VHDL 7|&(MEIE| TAND_2,)

B4 Y =2 iz
2:1:(6) Tibrary IEEE;
2:16) use IEEE.std_logic_1164.all;
-- AND_2
2.12) entity AND_2 is
2:103) port ( A, B =rin S stdilogic;
OUT_AND2 : out std_Tlogic );
end AND_2;
2.1(5) architecture AND_2 of AND_2 is
begin
OUT_AND2 <= A and B;
end AND_2;

HAEHX TAND2 TEST,
(T
I
 IN_A QHE|E| TAND_2,
| ; | |
1 I A 1
[ ' OUT_AND2
i —[:']7 N\ OUT_AND_2 é D
| —0— ;

i IN.B i :
B :
L lE— eecsemssemesns s s e el
I
I

[33 4-17] HIAE HIX| TAND2_TEST 2t 2E|E| TAND_2,2| A

2|AE 4-13 2AND Z|Z29| A[Z2]|0|ME 8t EHIAE HIX|(AE|E] TAND2_TEST )

A Y ez
2.1(6) Tibrary IEEE;
2.1(6) use IEEE.std_logic_1164.all;
3.1 entity AND2_TEST is
end AND2_TEST;
28105 architecture AND2 TEST of AND2 TEST is
B2 signal IN_A,IN B : std_Tlogic;
signal OUT_AND_2 : std_Tlogic;
33 component AND_2
23D port ( A, B : in std_Tlogic;
|-—————————————OUT_ANDZ : out std_logic);
end component;
begin
3.4 UO:AND_2 port map ( A => IN_A,
B => IN_B,
OUT_AND2 => OUT_AND_2 );
NS AN —— process
begin
3.5(2) INSA <= 20" INUB <= 0%
wait for 100 ns; IN A<= '1";
wait for 100 ns; IN A<= '0"; INB <= '1";
wait for 100 ns; INCA <= "1';

wait;
end process;
end AND2_TEST;
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