LI 1R

M2z 5 3 Ef[4E 2023211603

3 1714
HEZH
S‘Q%—‘

8421 AL FNKE F L ) e

FERAS Ja A “hd 7 BEAT Al .

y MRS SR

C - Q-22526 - 1giaF 1#hE]
@

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
entity Gray is
Port ( input :
output :
end Gray;

architecture Behavioral of Gray is
begin
output() <= input(0);
output(1) <= input(@) xor input(l);
output(2) <= input(l) xor input(2);
output(3) <= input(2) xor input(3);
end Behavioral;

2 Tasks Compilation v |=rEE
E Task
2lle |~ P> Compile Design
» P> Analysis & Synthesis
» P> Fitter (Place & Route)
v » P> Assembler (Generate programm

» P> Timing Analysis
» B> EDA Netlist Writer
W Edit Settings
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library IEEE;
use |IEEE.STD_LOGIC_1164.ALL;
entity Gray is

Port (input : in

output : out

end Gray;

in  STD_LOGIC_VECTOR (3 downto 0);
out STD_LOGIC_VECTOR (3 downto 0));
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main() {

numl, num2, sum;

printf("Enter two rs: ");
&numl, &num2);

scanf("%d %d"
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1 Tibrary IEEE;
2 use IEEE.STD_LOGIC_1164.ALL;
3 pentity Gray is
4 Port ( input : in STD_LOGIC_VECTOR (3 downto 0);
5 output : out STD_LOGIC_VECTOR (3 downto 0));
6 end Gray;
7
8 architecture Behavioral of Gray is
9 mbegin
10 output(0) <= input(0);
Tl output(l) <= input(0) xor input(l);
12 output(2) <= input(l) xor input(2);
13 output(3) <= input(2) xor input(3);

14 end Behavioral;

STD_LOGIC_VECTOR (3 downto 0);
STD_LOGIC_VECTOR (3 downto 0));
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architecture Behavioral of Gray is
begin
output(0) <= input(0);
output(1) <= input(0) xor input(1);
output(2) <= input(1) xor input(2);
output(3) <= input(2) xor input(3);
end Behavioral;
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5~ input B 0000
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# v output B 0000

E S output[3] BO
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E°S output[1] BO

» output[0] BO
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Task
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v P> Compile Design u M i B C¢ ['\b @ (i 268 | =
» P> Analysis & Synthesis 1 Tibrary ieee; .
i 4 2 use ieee.std_logic_1164.al11;
» P> Fitter (Place & Route) B
» B> Assembler (Generate programmi ‘; ent'i;-;y (t:mgparator is
v ; or
» P Timing Analysis 6 A : in std_logic_vector (3 downto 0);
» P> EDA Netlist Writer 7 B : in std_logic_vector (3 downto 0);
5 5 8 YA : out std_logic;
B Edit Settings 9 YB : out std_logic;
& Program Device (Open Programmer] 12 YC : out std_logic
12 |end Cc’)mparator;
13

14 architecture Behave of Comparator is
15 mbegin
16 E process(A, B)

17 begin

18 if A > B then
19 YA <= '1';
20 YB: 2= "0
21 Y€ = "O0%;
22 o elsif A < B then
23 YA <=

24 YB <= '1'
250 - YC <= '0";
26 o else

27 YA <= '0";
28 YB <= '0";
29 YE <= Fli:
30 end if;

31 L end process;

32 end Behave;
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Type ID Message
» Quartus Prime EDA Netlist Writer was successful. O errors, 1 warning
o 293000 Quartus Prime Full Compilation was successful. O errors, 14 warnings
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library ieee;
use ieee.std_logic_1164.all;

entity Comparator is

Port (
A :in std_logic_vector (3 downto 0);
B :in std_logic_vector (3 downto 0);
YA : out std_logic;
YB : out std_logic;
YC : out std_logic

);

end Comparator;

architecture Behave of Comparator is

begin
process(A, B)
begin
if A> B then
YA<="1";
YB <="'0";

YC<='0";



elsif A < B then
YA<='0";
YB <="1";
YC<='0";
else
YA<='0";
YB <='0";
YC<="'1";
end if;
end process;
end Behave;
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Entity:Instance —_— —
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Full_Adder *® 1 Tibrary ieee;
2 use jeee.std_logic_1164.al11;
3
4 pgentity Full_Adder is
5 port
6 A, B, Ci_1 : in std_logic;
7 si, ci : out std_logic
8 J;
9 |end entity Full_Adder;
10
11 architecture Behave of Full_Adder is
12 @hegin
13 Si <= A xor B xor Ci_1;
14 Ci <= (A and B) or ((A xor B) and Ci_1);
15 end architecture Behave;
16
4 |4
Tasks Compilation v =fe®
Task
¥ P> Compile Design
b P> Analysis & Synthesis
» P> Fitter (Place & Route)
» P Assembler (Generate programm
» B> Timing Analysis
» P> EDA Netlist Writer
W Edit Settings
» Program Device (Open Programmer
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ID Message
[} Quartus Prime EDA Netlist Writer was successful. 0 errors, 1 warning
® 293000Quartus Prime Full Compilation was successful. O errors, 14 warnings
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use ieee.std_logic_1164.all;

entity Full_Adder is

port (
A, B, Ci_1:instd_logic;
Si, Ci : out std_logic

);
end entity Full_Adder;

architecture Behave of Full_Adder is
begin

Si<=Axor B xor Ci_1;

Ci <= (A and B) or ((A xor B) and Ci_1);
end architecture Behave;
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library ieee;
use ieee.std |
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entity Decoder s

port (
A :in std_logic_vector(2 downto 0); BRABH G
€1 :in std_logic;
G2 : in std logic;
628 : in std logic;
¥t out std logic_veetar(? downto o:

%
end entity Decoder;

architecture Behave of Decoder is
begin
process (A, Gl, G24, C28)
begin
o -

1' and G24 =

‘e and G28 = ' then
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Tasks Compilation v [2EE® | & pecodervhd X & Compilation Report - Decoder X
Task a—
= s s LD o 27| =
~ P Compile Design | w {1 == == m |,,¢‘ iy @ (. 268 | =
» P> Analysis & Synthesis ‘51 ent-';grge‘éc’der 1s
» B> Fitter (Place & Route) 6 A : in std_logic_vector (2 downto 0);
» P Assembler (Generate programmi 7 Gl, G2A, G2B : in std_Togic;
: - 8 Y : out std_logic_vector(7 downto 0)
» P> Timing Analysis 9 ):
» B> EDA Netlist Writer 1(13 end entity Decoder;
M Edit Settings 12  architecture Behave of Decoder 1is
& Program Device (Open Programmer] 13 Ebegin
14 process (A, Gl, G2A, G2B)
15 begin
16 if GL = '1' and G2A = '0' and G2B = '0" then
17 & case A 1is
18 when "000" =>
19 A 63 5 i e
20 when "001" =>
21 Y <= "113111101™;
22 when "010" =>
23 Y <= "11111011";
24 when "011" =>
25 ¥ o= L1 T10111°;
26 when "100" =>
27 Y <= "11dediil™;
28 when "101" =>
29 Y <= "110111311";
30 when "110" =>
31 Y <= "10111111";
32 when "111" =>
33 ¥oeg= R01T11111°;
34 when others =>
35 Al (1 5 i L
36 end case;
37 o else
38 Y = S111117111 Y
39 end 1if;
40 end process;
41 ‘lend architecture Behave;
42
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Type ID Message
r o Quartus Prime EDA_Netlist writer was successful. O errors, 1 warning
©@ 293000Quartus Prime Full Compilation was successful. O errors, 14 warnings

zes

G .
RS0 T -
library ieee;
use ieee.std_logic_1164.all;

entity Decoder is
port (
A :in std_logic_vector(2 downto 0);
Gl :in std_logic;
G2A:in std_logic;
G2B :in std_logic;
Y :outstd_logic_vector(7 downto 0)
);

end entity Decoder;

architecture Behave of Decoder is
begin
process (A, G1, G2A, G2B)
begin
if G1="1"and G2A ='0' and G2B ='0' then



caseAis
when "000" =>
Y<="11111110";
when "001" =>
Y<="11111101";
when "010" =>
Y<="11111011";
when "011" =>
Y<="11110111";
when "100" =>
Y<="11101111";
when "101" =>
Y <="11011111";
when "110" =>
Y<="10111111";
when "111" =>
Y<="01111111";
end case;
else
Y<="11111111";
end if;
end process;
end architecture Behave;
B ffFE -
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A[2] BO

A[1] BO

Al0] BO

G 81

GeA  BO

G2B BO
'y B11111110

Y[7] B1

Y[6] B1

Y[5] B1

Y[4] 81

Y[3] 81
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library ieee;
use ieee.std legic 1164.all; B TR Q R
< entity Voter is WAVOHLIEERS FS
port ¢
A, B, €, D : in std_logic; -
Result  : out std logic @ BL BEF 9HE

i

end entity Voter; BFRBNRSE. TR W70

. BIFOEUETRENES. UTE—TR

architecture Behave of Voter is

begin
process (A, B, C, D)
begin
AF (A= 1 andB= 1t and €= 1) or e
(h='1"andB="1"and D = '1') or
(A='1andC= ‘and D= '1") or e
(B='1"and C="1' and D = '1) or -
(A='1"3ndB= "1 and C= '1" and D = '1') then e 2
Result <= '1'; end AND_GATE;
else
Result <= '@'; architecture Behavioral of
end if;

end process;
end architecture Behave;
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Project Navigator . Hierarchy . pEes | @ votervhd X | @ Compilation Report - Voter X

Entity:Instance T - S
# Cyclone IV GX: EP4CGX150DF3117 6 i D B‘ & L[B D 268 =
B2 voter T Tibrary ieee;
2 use ieee.std_logic_1164.al11;
3
4 pentity Voter 1is
5 port (
6 A, B, C, D : 1in std_logic;
7 Result : out std_logic
B b
9 end entity Voter;
1000
11  architecture Behave of Voter is
12 p@begin
13 process (A, B, C, D)
14 begin
15 1F (A= 1) and B = "1’ and iC = or
16 (A="1" and B = '1l' and D or
17 (A="'1"and ¢ = 'l' and D or
18 (B="'1"and C="1"and D or
19 (A="'1"and B ="'1l' and C and D = '1") then
20 E Result <= '1';
21 o else
< Y1122 I_!esu'lt <= '0";
23 end if;
Tasks ‘Comp ation 24 ¢ end process;
= 25 Llend architecture Behave;
Task 26 |
v | ¥ P Compile Design
v » P Analysis & Synthesis
v » P> Fitter (Place & Route)
v » B Assembler (Generate programm
v » P Timing Analysis
v » P> EDA Netlist Writer
W Edit Settings
» Program Device (Open Programmer
“ QK
®_ e ® .
(au] [o][a]la] (A |7 <<Fiter> | |88Find.. | 8Find Next |
" Type ID Message — = =
> @ Quartus Prime EDA Netlist Writer was successful. 0 errors, 1 warning
@ 293000Quartus Prime Full Compilation was successful. 0 errors, 14 warnings
»
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library ieee;
use ieee.std_logic_1164.all;

entity Voter is
port (
A, B, C, D:in std_logic;
Result : out std_logic



);

end entity Voter;

architecture Behave of Voter is
begin
process (A, B, C, D)
begin
if(A="1"andB="1'and C="1") or
(A="1'andB="'1'"andD="1") or
(A="1'andC="'1"and D="1") or
(B="1"andC="1'andD="1") or
(A="1'andB="1"and C="1"and D="1') then

Result <="1";
else

Result <="'0";
end if;

end process;
end architecture Behave;
B ffFE -
XBARG S 7 — AR ks, e LR AN NS 5 AL By C AT D, FFARHE 2 B0 4=
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Library ieee;
use ieee.std_logic_1164.all;

entity Sequence Detector is
port (
clk : in std logic;

RUTHLFRAEFE NN
RO i in std_legic:
x ¢ in std_legic;
Z i oout std_logic . o
end entity Sequence Detector;
% 2023211603 T TweE

architecture Behave of Sequence Detector is

type state type is (5@, 51,
signal state : state_type;

. 53, 54, S5, 6, ST);

begin
process (clk, RD) BT THEN
besin
Af #0 = ‘6’ then -
state <= 58;
z< 0% T
elstF ristng edgecelky then
case state 15
when $8 =>
A x = '1° then
state < 51; ETRESE.
else
state <= 50; £
end if;
Z e 0
when 51> v C <
Project Navigator| « Hierarchy v A®e® | @ sequence Detectorvhd X 4« Compilation Report - Sequence Detector X

Entity:Instance —_ S
i Cyclone IV GX: EPACGX150DF3117 m 80

ENMAMED Y

% Sequence_Detector ® 1 Tibrary ieee; ]
2 use ieee.std_logic_1164.al1;
3
4 @entity Sequence_Detector 1is
5 o port (
6 clk : in std_logic;
7 RD : in std_logic;
8 X : in std_logic;
9 z : out std_logic
0. - J;
11 |end entity Sequence_Detector;
iz
s architecture Behave of Sequence_Detector is
14 T type state_type is (SO, s1, s2, S3, S4, S5, S6, S7);
15 signal state : state_type;
16 gbegin
17 process (clk, RD)
18 begin
19 @ if RD = '0" then
20 state bl S0;
219 - 2
P Y1122 O e1s1f rising_ edge(c1k) then
23 case state is
Tasks Compilation v zmex 24 when s0 o
— 25 M if x = '1' then
Task 260 - state <= 51;
v |~ P Compile Design g; o 81sestate LB
v » P> Analysis & Synthesis 2008 | end if: g
v » P Fitter (Place & Route) ;g Z <= H
v » B Assembler (Generate programmi | 32 when 51 =
v » P> Timing Analysis gz &
v » B> EDA Netlist Writer 35 g
W Edit Settings i?
» Program Device (Open Programmer, 38
39
40 when s2
41 7 if x
4 » (‘ﬂ
® e o
= || |A||A] |~ |F <<Filter>> B8Find... | 88Find Next

ID Message
Quartus Prime EDA Netlist writer was successful. 0 errors, 1 warning
o 293000 Quartus Prime Full Compilation was successful. 0 errors, 14 warnings
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library ieee;
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use ieee.std_logic_1164.all;

entity Sequence_Detector is




port (
clk : in std_logic;
RD :instd_logic;
X  :instd_logic;
Z :outstd_logic
);

end entity Sequence_Detector;

architecture Behave of Sequence_Detector is
type state_type is (SO, S1, S2, S3, S4, S5, S6, S7);
signal state : state_type;
begin
process (clk, RD)
begin
if RD ='0' then
state <= S0O;
2<="0"
elsif rising_edge(clk) then
case state is
when SO =>
if x="1"then
state <= S1;
else
state <= S0O;
end if;

2<="0"

when S1 =>
if x="1"then
state <= S2;
else
state <= S0O;
end if;

2<="0}

when S2 =>
if x="1"then
state <= S3;
else
state <= S0O;
end if;

Z<="0

when S3 =>



if x="0"then
state <= 54,
else
state <= S3;
end if;

2<="0"

when S4 =>
if x="0"then
state <= S5;
else
state <= S0O;
end if;

Z <= 'OI;

when S5 =>
if x="1"then
state <= S6;
else
state <= S0O;
end if;

Z<="0

when S6 =>
if x="0"then
state <= S7;
Z<="1"
else
state <= S2;
Z<="0

end if;

when S7 =>
if x="1"then
state <= S0O;
Z<="1"
else
state <= S0O;
Z<="0

end if;

when others =>
state <= S0O;
Z <= IOI;



end case;
end if;
end process;
end architecture Behave;
B ffFE -
port: i€ X T Sequence_Detector [KJ#£11.
clk: BN, AN std_logic, FonmH4iE S,
RD: Hi A3, EAUA std_logic, #REHAET,
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Z: S, I std_logic, FaskIEFFIR (55
BEAAE T RD AORS, KRRESEE NV so, Ikt z o'
M s S ETHER A HEALE S RD A N0, RYE SRR S AR ANG S x RikE F—4
R, M ANHIESA 1110010 B, #d Z 5 1, AR 0.
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library ieee; ~ @ 1 ek I

use teee.std logic 1164.al1; @ © HiSH Q0 WM

use tece.nuneric std.all;

entity Counter is
port (
elk : in std_logic;
%t in std_logic;

Q & out std_logic vector(3 downto 8);
< & out std logic

end entity Counter;
architecture Behave of Counter is

signal QI : unsigned(3 downto 8);

begin
prosin (e O iHEIES
1f clk'event and clk='8' then
if x 1' then
QI <= QI + 1;
else s
w1 &
end if;
end if;
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1f x='1" then
if QI="1111" then
e
else -
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. ; 1 Tibrary ieee;
- R B Sealil b S besis 2 use ieee.std_logic_1164.al11;
v » P> Fitter (Place & Route) 3 use ieee.numeric_std.all;
« » P Assembler (Generate programmi 4 A .
o : 5 Hentity Counter 1is
v » P Timing Analysis 5 port (
v » B> EDA Netlist Writer 7 clk : in std_logic;
= 5 8 rst : in std_logic;
B Edit Settings 9 X : in std_logic;
»Frogram Device (Open Programmer] = 10 Q : out std_logic_vector(3 downto 0);
atill c : out std_logic
12 25
i3 end entity Counter;
14
15 pmarchitecture Behave of Counter is
16 signal QI : unsigned(3 downto 0) := "0000";
17 mbegin
18 o process (clk, rst)
19 begin
20 o if rst = '1' then
21 QI <= "0000";
22 o elsif clk'event and clk="0" then
23 © if x = '1' then
24 QI <= QI + 1;
25 else
26 QI <= QI - 1;
27 end if;
28 end 1if;
29
30 © if x='1" then
31 if QI="1111" then
32 ex=ril
33 o else
34 c<="0";
35 end if;
36 end 1if;
37 +
38 © if x="0" then
39 if QI="0000" then
40 ee="10
41 o else
42 c<="0";
43 end if;
44 end 1if;
45 end process;
46
47 Q <= std_logic_vector(QI);

48 end architecture Behave;
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library ieee;



use ieee.std_logic_1164.all;

use ieee.numeric_std.all;

entity Counter is

port (
clk : in std_logic;
rst :in std_logic;
X :in std_logic;
Q: out std_logic_vector(3 downto 0);
c : out std_logic

);

end entity Counter;

architecture Behave of Counter is
signal Ql : unsigned(3 downto 0) := "0000";
begin
process (clk, rst)
begin
if rst="1"then
Ql <="0000";
elsif clk'event and clk='0' then
if x="1"then
Ql<=Ql +1;
else
Ql<=Ql-1;
end if;
end if;

if x="1" then
if QI="1111" then
c<="1}
else
c<='0";
end if;
end if;

if x="0" then
if QI="0000" then
c<="1";
else
c<='0";
end if;
end if;
end process;



Q <= std_logic_vector(Ql);
end architecture Behave;
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library ieee;
use ieee.std_logic_1164.all;

entity Reg is
port (
D i in std logic_vector(7 downto 8);
Q : out std_logic_vector(7 downto 8);
CLK : in std_logic;
0E : in std_logic
bH
1 end entity Reg;

architecture Behave of Reg is
stgnal a : std_logic_vector(7 downto 8);
begin
process (CLK)
begin
1f CLK'event and CLK = '1' then
AF O = '8 then
a<=D;
end if;
end if;
end process;

s Q <= a when OF = '¢' else (others => '1');
end architecture Behave;

2 2023211603

HHEiEE

& ®mt
RIEERHEBENEL, EESHABETTHE

always @(posedge CLK or negedge CLK) begin

if (CLK) begin
if (~0F) begin
2¢=D;
end

end else begin

if (~0E) begin

end

end

Q <= a when OF = ‘0" else (oth

end
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v » P Analysis & Synthesis 1 Tlibrary ieee; i
¥ Y 2 use jeee.std_logic_1164.a11;
v » P> Fitter (Place & Route) 3
v » P Assembler (Generate programmi g' entity Ee% is
- . por
i » B> Timing Analysis 6 D : in std_logic_vector(7 downto 0);
v » B EDA Netlist Writer 7 Q : out std_logic_vector(7 downto 0);
. 5 8 CLK : in std_logic;
B Edit Settings |l 9 OE : 1in std_logic
& Program Device (Open Programmer| 10 Ui
11 |end entity Reg;
17
13 ?architectur‘e Behave of Reg is
14 signal a : std_logic_vector(7 downto 0);
15 mbegin
16 © process (CLK)
17 begin
18 m if CLK'event and CLK = '1' then
19 B if OE = '0" then
20 a <= D;
20 end if;
22 end 1if;
23 end process;
24
25 Q <= a when OE = '0' else (others => '1");
26 end architecture Behave;
27
‘ v (4
|¥ <<Filter>> | \88Find.. | 8Find Next
Type ID Message
K] Quartus Prime EDA Netlist writer was successful. O errors, 1 warning
® 293000Quartus Prime Full Compilation was successful. 0 errors, 14 warnings
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library ieee;
use ieee.std_logic_1164.all;

entity Reg is
port (
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D :instd_logic_vector(7 downto 0);
Q :outstd_logic_vector(7 downto 0);
CLK : in std_logic;
OE :instd_logic
);
end entity Reg;

architecture Behave of Reg is
signal a : std_logic_vector(7 downto 0);
begin
process (CLK)
begin
if CLK'event and CLK = '1' then
if OE ='0' then
a<=D;
end if;
end if;
end process;

Q <= awhen OE ='0' else (others =>"'1");
end architecture Behave;
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