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-- Conpany: RAMP PLUS TECHNOLOJ ES
-- Engineer: T N G PRASAD

-- Create Date: 11:23:51 10/08/05
-- Design Nane: BCD TO SEVEN SEGVENT DECODER
-- ©Mbdul e Nane: bcd - Behavi oral

-- Project Nane:

-- Target Device

-- Tool versions:

-- Description

-- Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conmments

i brary | EEE;

use | EEE. STD LOG C _1164. ALL

use | EEE. STD LOG C_ARI TH. ALL;
use | EEE. STD LOG C_UNSI GNED. ALL

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNISI M

--use UNI SI M VConponents. al |

entity becd is
Port ( bcd : in std_logic_vector(3 downto 0);
leds : out std_logic_vector(7 downto 0);
g:out std_l ogic_vector(3 downto 0));

end bcd;

architecture Behavioral of bcd is
begin
g<="1111";
process(bcd)
begi n
case bcd is - -abcdef gdp

when "0000"=> | eds<="00000011"
when "0001"=> | eds<="10011111"
when "0010"=> | eds<="00100101"
when "0011"=> | eds<="00001101"
when "0100"=> | eds<="10011 001"
when "0101"=> | eds<="01001001"
when "0110"=> | eds<="01000001"
when "0111"=> | eds<="00011111"
when "1000"=> | eds<="00000001"
when "1001"=> | eds<="00001001"
when ot hers=> | eds<="11111111"
end case
end process
end Behavi oral ;



User Constraint File

NET "bcd<0>" LOC = "P55"
NET "bcd<1>" LOC = "P56"
NET "bcd<2>" LOC = "P57"
NET "bcd<3>" LOC = "P58"
NET "l eds<0>" LOC = "P167"
NET "l eds<1>" LOC = "P166"
NET "l eds<2>" LOC = "P165"
NET "l eds<3>" LOC = "P164"
NET "l eds<4>" LOC = "P163"
NET "I eds<5>" LOC = "P162"
NET "l eds<6>" LOC = "P161"
NET "l eds<7>" LOC = "P160"
NET "g<0>" LOC = "P175"
NET "g<1>" LOC = "P176"
NET "g<2>" LOC = "P174"
NET "g<3>" LOC = "P173"



4-bit Binary to Gray converter.

Binary —It isanumber system, which has only two states ‘0’ (high) and ‘1’ (low)
Gray- InGray code” Every new code differs from the previous in terms of single bit”
only one bit changes between successive numbers.

Decimal
Binary | Gray B3 G3

0 0000 | 0000 B

1 0001 | 0001 2 \

2 0010 | 0011 B2 ] ) 1 G2
3 0011 | 0010 y

4 0100 | 0110 XOR?2

5 0101 | 0111 =

6 0110 | 0101 2

7 | 0111 | 0100 B1l ;| Gl
8 1000 | 1100

9 1001 | 1101 XOR2
10 1010 | 1111 )
11 1011 | 1110 1 GO
12 1100 | 1010 BO 3
13 1101 | 1011 foms
14 | 1110 | 1001
15 1111 | 1000

-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 11:23:51 10/08/05
-- Design Nane: Bl NARY TO GRAY CONVERTER
-- Modul e Nane: B TO G - Behavi oral

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description

- - Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

l'ibrary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD LOd C ARI TH. ALL;
use | EEE. STD _LOG C_UNSI GNED. ALL;

---- Uncomment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNI SI M

--use UNI SI M VConponents. al | ;

entity BTOG is
port (B3,B2,B1,B0: in STD LOG C;
&3, &R, G, &D: out STD LOAE O);
end BTOG



architecture Behavioral of BTOGis

begin
G3<=B3;
&2<=B2 xor B3;
Gl<=Bl1 xor B2;
@0<=B0 xor BI1;
end Behavi oral ;

USER CONSTRAI NTS
NET "BO" LOC = "p55"

NET "B1" LOC = "p56"
NET "B2" LOC = "p57"
NET "B3" LOC = "p58"
NET "Q" LOC = "p36"
NET "GL" LOC = "p35"
NET "@" LOC = "p34"
NET "G3" LOC = "p33"

Simulator Waveforms for 4-Bit Binary to Gray Conversion:

, 200 , 400 ; 600 , 80 , D00 ; D00 , MO0 , OO , BOO nSl

vy)

(0000 Xo001 Yoo Xoon Xox)o.Xom Xom Xom Xnoo Xvo1 Xoo Xon Xm0 Xm1 Xmo X )

(0000 Xooo1 Yoo Xoon Yoo Xom Xoni Xowo Xmo Xm1 Xmu X Xoo Xpn Xvo1 X000 )




Demultiplexer: Demultiplexer is a combinational circuit that accepts single input and
distributes it to several outputs (Selectively distributesit to 1 of N output channels) &
Exactly reverse of the multiplexer.

EN SEL(2) [SEL(1) [SEL(0)
ENABL E vvz V\sz V v
0L DO Y
EN 1] D1 ¥ b’
2 Q2 i >
18 3 D3 1ANDE-
Data Input P~ = N
v Demux 4 D4 {ANDS )
5_ Do N,
Q |
6 6 lAND5 j
D Y
7 7-/ iAND5 J
Y
SELO Data Outputs ifm J
SEL1 D
SEL?2 .
Control Input L
Block Diagram of 1:8 Demux L ogic Diagram
Truth Table
EN CONTROL INPUTS OUTPUTS
SEL(3) | SEL(3) | SEL(3)
0 X X X 0
1 0 0 0 DO=Y
1 0 0 1 D1=Y
1 0 1 0 D2=Y
1 0 1 1 D3=Y
1 1 0 0 D4=Y
1 1 0 1 D5=Y
1 1 1 0 D6=Y
1 1 1 1 D7=Y




-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 12: 05: 31 10/08/05
-- Design Nane:
-- ©Mbdul e Nane: DEMUX - Behavi or al

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

-- Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

i brary | EEE;

use | EEE. STD LOG C_1164. ALL;
use | EEE. STD_LOG C_ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNI SI M

--use UN SI M VConponents. al | ;

entity DEMJX is

port (Y . in STD_LOG C;
EN : in STD _LOG G,
SEL : in STD LOGE C VECTOR (2 downto 0);
D : out STD_LOG C_VECTOR (7 downto 0));
end DEMUX;

architecture Behavioral of DEMJX is

begin
process(EN, SEL,Y)
begi n
if(EN="1")then
D<=(ot hers=>'0");

el se
case SEL is
when " 000" => D(0)<=Y;
when "001" => D(1)<=Y;
when " 010" => D(2)<=Y;
when "011" => D(3)<=Y;
when "100" => D(4)<=Y;
when "101" => D(5)<=Y;
when "110" => D(6)<=Y;
when ot hers=> D(7) <=Y;
end case;
end if;

end process;
end Behavi oral ;



USER CONSTRAI NTS

NET "D<0>" LOC = "P49"
NET "D<1>" LOC = "P48"
NET "D<2>" LOC = "P47"
NET "D<3>" LOC = "P46"
NET "D<4>" LOC = "P45"
NET "D<5>" LOC = "P44"
NET "D<6>" LOC = "P43"

NET "D<7>" LOC = "P42"
NET "EN' LOC = "P55"

NET "SEL<0>" LOC = "P56"
NET "SEL<1>" LOC = "P57"
NET "SEL<2>" LOC = "P58"
NET "Y" LOC = "P95"

Simulator Waveformsfor 1: Demultiplexer:

BY) [
: D) [101]
D) [

0O




Encoder: A logic circuit that produces coded binary outputs from uncoded inputs.

Priority encoder: Whenever two or more inputs are applied at atime, internal
hardware will check this condition and if the priority is set such that higher numbered
input should be taken into account and remaining are considered as don't care then
output code will be appear will be “higher numbered input”.



Truth table for 8-input priority encoder

EN DIN (7:0) EOUT
0 XXXXXXXX 0
l XXXXXXXO0 0
1 XXXXXX 01 1
1 XXXXXO011 2
1 XXXX 0111 3
l XXX01111 4
l XX011111 3
1 X011 1111 6
1 0111 1111 7
1 I 111 1111 0

Inputs

@S ‘ ‘

«—» 2"-Input Binary Encoder

m
=}

Qutputs

Block Diagram of priority encoder

-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD
- Create Date: 12:14:54 10/ 08/ 05

-- Design Nane:
- Modul e Nane: ENCCDER - Behavi oral

- Project Nane:
- Target Device:
- Tool versions:
- Description:

- Dependenci es:
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-- Revision:
-- Revision 0.01 - File Created
-- Additional Coments:

i brary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD LOG C_ARI TH. ALL
use | EEE. STD LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if
---- any Xilinx primtives in this code.

--library UNI SIM

--use UNI SI M VConponents. al | ;

entity ENCODER is
Port ( a: in unsigned (7 downto 0);
y : out unsigned(2 downto 0));
end ENCODER;

architecture Behavioral of ENCODER is

begi n

process(a)

begin

case a is
when" 00000001"=> y <="000";
when" 00000010"=> y <="001";
when" 00000100"=> y <="010";
when" 00001000"=> y <="011";
when" 00010000"=> y <="100";
when" 00100000"=> y <="101";

when" 01000000"=> y <="110";
when "10000000" => y<="111";
when ot hers => y<="000";
end case;

end process;

end Behavi oral ;

USER CONSTRAI NTS

net "a<0>" | oc=P55;
net "a<1>" | oc=P56;
net "a<2>" | oc=P57;
net "a<3>" | oc=p58;
net "a<4>" | oc=P59;
net "a<5>" | oc =P60;
net "a<6>" | oc=P61;
net "a<7>" | oc=p62;

i nstantiating

11



net "y<0>" | oc=p36;
net "y<1>" | oc=P35;
net "y<2>" | oc=P34;

Simulator Waveforms for 8-input priority encoder:

-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 12:20:52 10/08/ 05
-- Design Nane:
-- Modul e Nane: PRI OENCODER - Behavi or al

-- Project Nane:
-- Target Device:
-- Tool versions:
-- Description:

12



Dependenci es:
Revi si on:

Revision 0.01 - File Created

Addi ti onal Comments:

library | EEE;
use | EEE. STD LOG C _1164. ALL

use | EEE. STD LOG C_ARI TH. ALL
use | EEE. STD LOG C_UNSI GNED. ALL

- Unconment the following library declaration if
- any Xilinx primtives in this code.

i brary UNI SI M

--use UNI SI M VConponents. al |

ent

ity PRI OENCCDER i s

Port ( a : in unsigned(7 downto 0);
y : out unsigned(2 downto 0));

end PRI OENCODER

architecture Behaviora

begi n

process(a)
begin

of PRI OENCODER i s

if (a(7)="1") then y<="111"
elsif(a(6)="1") then y<="110";

elsif(a(b5)="1")
elsif(a(4)=
elsif(a(3)=
elsif(a(2)=
elsif(a(l)=
elsif(a(0)=
el se y<="000"
end if;

end process;

PR R R R

")
")
")
")
)

end Behavi oral ;

USER CONSTRAI NTS

net
net
net
net
net
net
net
net
net
net
net

"a<7>" | oc=p62
"a<6>" | oc=P61
"a<h>" | oc =P60;
"a<4>" | oc=P59;
"a<3>" | oc=p58
"a<2>" | oc=P57;
"a<1>" | oc=P56;
"a<0>" | oc=P55;
"y<0>" | oc=p36
"y<1>" | oc=P35
"y<2>" | oc=P34;

t hen
t hen
t hen
t hen
t hen
t hen

y<="101";
y<="100";
y<="011";
y<="010";
y<="001";
y<="000";

instantiating

Conpany: RAMP PLUS TECHNOLOG ES
Engi neer: T N G PRASAD

Create Date:
Desi gn Nane:
Modul e Nare:
Proj ect Nare:
Tar get Device
Tool versions:
Descri pti on:

| C7485 -

11:50: 33 10/ 08/ 05

Behavi or al
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- - Dependenci es:

-- Revision:

-- Revision

---- Uncoment the following library declaration if
---- any Xilinx primtives in this code.

0.01 - File Created
-- Additional Comrents:
i brary | EEE;
use | EEE. STD LOG C _1164. ALL;

use | EEE. STD LOG C _ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;

--library UNI SIM
--use UNI SI M VConponents. al | ;

entity 1C7485 is

Port ( a,b :
gt,eq,lt

end | C7485;

in std_logic_vector(3 dowto 0);
in std_l ogic;
a gt b,a eqg b,alt_b:

archi tecture Behavi oral

begi n

process(a, b, gt,It, eq)

begin

elsif

elsif

if a>b then

a gt _b<="1";
a_eq_b<="0";
a_lt_b<=0";

a<b then

a_gt_b<="0";
a_eq_b<="'0";
alt_b<=1";

a=b then

a_gt_b<="0";
a_ lt _b<=0";
a_eq_b<="1";

ELSE
a_gt_b<=GT;
a_lt_b<=LT;
a_eq_b<=EQ
end if;

end process;

end Behavi oral ;

USER CONSTRAI NTS

NET "a<0>"
NET "a<l1>"
NET "a<2>"
NET "a<3>"

NET "a_eq_b"
NET "a_gt_b"

of

LOC = "p55"
LOC = "p56"
LOC = "p57"
LOC = "p58"
LOC = "p36"
LOC = "p35"

| C7485 is

out std_logic);

instantiating
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NET
NET
NET
NET
NET

"a_lt_b"
n b<0>ll
n b<1>ll
n b<2>ll
n b<3>ll

LOC = "p34
LOC = "p59"
LOC = "p60"
LOC = "p61"
LOC = "p62"

’

15



-- Conpany: RAMP PLUS TECHNOLOG ES

-- Engineer: T N G PRASAD
-- Create Date:
-- Design Nane:
-- Mbdul e Nane: | C74138 -
-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

-- Dependenci es:

-- Revi sion:

11:59:11 10/08/05

Behavi or al

-- Revision 0.01 - File Created

-- Additional Conments:

i brary | EEE;
use | EEE. STD LOG C _1164. ALL;

use | EEE. STD_LOG C_ARI TH. ALL,;
use | EEE. STD_LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if
---- any Xilinx primtives in this code.

--library UNI SI M
--use UN SI M VConponents. al |

entity 1C74138 is
port (

S: in STD_LOG C_VECTOR(2 DOWNTO 0);

CEl: in STD LOG G --Gl1
OE2: in STD LOG G --@&2

Y: out STD_LOGE C_VECTOR (7 downto 0)

end | C74138;

architecture Behavioral of [C74138 is

SIGNAL T: STD LOG C VECTOR(7 DOANTO 0);

begi n
PROCESS( CE1, OE2, S)
BEG N

IF OE2="1" OR CE1='0" THEN

T <= (OTHERS=>'1');

ELSIF CE1="1'" AND OE2='0" THEN

CASE S IS
VWHEN " 000" =>

T <= "11111110";

VWHEN " 001" =>

T <= "11111101";

VWHEN " 010" =>

T <= "11111011";

VWHEN " 011" =>

T <= "11110111";

VWHEN " 100" =>

T <= "11101111";

VWHEN " 101" =>

T <= "11011111";

VWHEN " 110" =>

T <= "10111111";

VWHEN OTHERS =>

T <= "01111111";

END CASE;
ELSE
T<= "11111111";

)

i nstantiating
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END | F;

END PROCESS ;

Y<=

T.

end Behavi oral ;

USER CONSTRAI NTS

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
net

" G<O>"
"Gl
" G
"OEL"
" OED"
" Y<0>"
"<l
IV
" <3S
" y<d >
" <5
" V<>
"y <7

LOC = "p55"
LOC = "p56"
LOC = "p57"
LOC = "p95"
LOC = "p96"
LOC = "p36"
LOC = "p35"
LOC = "p34"
LOC = "p33"
LOC = "p30"
LOC = "p29"
LOC = "p23"
| oc="p22";

17



c) 8:1 Multiplexer: The multiplexer is a combinational circuit which accepts several data
inputs and allows only one of them AT A TIME to get through to the output.

EN EL(2) [SEL(1) [SEL(0)
ENABLE ‘7 ‘7 -
= )
DO Do ilﬁj
DI 0 EN .
D24b 1 D1 H__./
fnl— N
D3 3 D2 0/
Data D4 4 O/PData Oujput )
Inputs D4.' 58:1 Y i _) —
J - O =
5 s = =
Y —
D6 ,f7 Da 1 ) =
D7, A
D5 EE”F_}'
tl_ ¥
SELO D6 H__/
SEL1 L
Control Inputs
Block Diagram of 8:1 Mux Logic Diagram
EN CONTROL INPUTS OUTPUT(Y)
SEL(3) | SEL(3) | SEL(3) (Selected
Inputs)
0 0 0 0 DO
1 0 0 1 D1
1 0 1 0 D2
1 0 1 1 D3
1 1 0 0 D4
1 1 0 1 D5
| 1 1 0 D6
1 1 1 1 D7

18



-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD
12:34: 05 10/ 08/ 05

-- Create Date:
-- Design Nane:
-- ©Mbdul e Nane:

-- Project Nane:
-- Target

-- To

-- Dependenci es:

Devi ce:

ol versions:
-- Description:

mux -

Behavi or al

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Coments:

library | EEE;

use | EEE. STD_LOG C_1164. ALL;
use | EEE. STD_LOG C_ARI TH. ALL,;
use | EEE. STD_LOG C_UNSI GNED. ALL;

Unconmment the following |ibrary declaration if
any Xilinx primtives in this code.

--library UNI SI M

--use UNI SI M VConponents. al | ;

entity mux is

port

( D

EN: in STD LCA G,

SEL:

in STD_LOG C_VECTOR (2 downto 0);
Y: out STD LOG C);

end nux;

in STD_ LOG C_VECTOR (7 downto 0);

archi tecture Behavi oral

begi n

process( EN, SEL, D)

begi n

i f(EN="1")then
y<='0';

el se
case
when
when
when
when
when
when
when
when
end ¢
end i

1
’

SEL is
" 000"
"001"
"010"
"o11"
"100"
"101"
"110"
ot hers
ase;

f,

=>
=>
=>
=>
=>
=>
=>
=>

end process;
end Behavi oral ;

KKK

X 0);
D(1);
X 2);
X(3);
D(4);
(5);
X 6) ;
X7);

i nstantiating

of mux is
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USER CONSTRAI NTS

net "sel <0>" | oc=P55
net "sel <1>" | oc=P56
net "sel <2>" | oc=P57
net "d<0>" | oc=P95
net "d<1>" | oc=P96
net "d<2>" | oc=P97
net "d<3>" | oc=P98
net "d<4>" | oc=P99
net "d<5>" | oc=P100;
net "d<6>" |oc=P101
net "d<7>" |oc=P102;
net en | oc=P58

net y | oc=P36;

Simulator Waveforms for 8:1 Multiplexer:

1000

1 2000

3000

1 4000

5000

£000

1 7000

8OO0

8000

d
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-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 12:42: 10 10/ 08/ 05
-- Design Nane:
-- Mdul e Nane: paritygen - Behavi oral

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

-- Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

l'ibrary | EEE;
use | EEE. STD LOG C_1164. ALL;
use | EEE. STD_LOG C_ARI TH. ALL;
use | EEE. STD_LOG C_UNSI GNED. ALL;
---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.
--library UNI SI M
--use UN SI M VConponents. al | ;
entity paritygen is
PORT(I NPUT: I N STD_LOG C_VECTOR(7 DOANTO 0) ;
OQUTPUT: OUT STD LOJd C VECTOR(8 DOWNTO 0));
end paritygen;

architecture Behavioral of paritygen is
begin
process(i nput)
VARl ABLE TEMP1: STD LCG C,
VARl ABLE TEMP2: STD LOd C_VECTOR(8 DOWNTO 0);
Begi n
TEMP1: =' 0"
FORI INO TO 7 LOCP
TEMP1: =TEMP1 XOR I NPUT(I);
TEMP2( 1) : =I NPUT(1);
END LOOP;
TEMP2( QUTPUT' HI GH) : =TEMPL,
OQUTPUT<=TEMPZ;
END PRCCESS;
end Behavi oral;

USER CONSTRAI NTS

NET "1 NPUT<0>" LOC = "P55" |
NET "1 NPUT<1>" LOC = "P56" |
NET "I NPUT<2>" LOC = "P57" |
NET "1 NPUT<3>" LOC = "P58" |
NET "1 NPUT<4>" LOC = "P59" |
NET "1 NPUT<5>" LOC = "P60" |
NET "1 NPUT<6>" LOC = "P61l" |
NET "I NPUT<7>" LOC = "P62" |
NET "OUTPUT<0>" LOC = "P36" |
NET "OUTPUT<1>" LOC = "P35" ;
NET "OUTPUT<2>" LOC = "P34" |
NET "OUTPUT<3>" LOC = "P33" ;
NET "OUTPUT<4>" LOC = "P30" ;
NET "OUTPUT<5>" LOC = "P29" ;
NET "OUTPUT<6>" LOC = "P23" ;
NET "OUTPUT<7>" LOC = "P22" ;
NET "OUTPUT<8>" LOC = "P21" ;



-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD
12: 46: 03 10/ 08/ 05

-- Create Date:
-- Design Nane:
-- Mbdul e Nane:
-- Project Nane:
-- Target

-- Tool

-- Description:
-- Dependenci es:

Devi ce:
ver si ons:

ri ppl ecarryadder -

Behavi or al

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Comments

i brary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD LOG C_ARI TH. ALL;

use | EEE. STD LOG C_UNSI GNED. ALL;

Unconmment the following library declaration if
---- any Xilinx primtives in this code.

--library UNI SI M

--use UN SI M VConponents. al |

entity ripplecarryadder
Port ( a,b :

cin
S
cout

end ri ppl ecarryadder

architecture Behaviora

begi

n

process(a, b, cin)

or (b(i) and carry(i));

end process

end Behavi oral ;
USER CONSTRAI NTS

NET
NET
NET
NET
NET
NET
NET
NET

NET "
NET "
NET "
NET "
NET "
NET "

"a<0>"
" a<]>"
" a<2s"
" a<3>"
" h<0>"
"h<]>"
" <>
"h<3>"
cin"
cout"”
s<0>"
s<1>"
s<2>"
s<3>"

LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC
LOC =
LOC
LOC
LOC
LOC
LOC

" p55"
" p56"
"p57"
" p58"
" p59"
" 60"
" p61"
"p62"

" p95"

p36"
" p20"
"p21"
" p22"
"p23"

is

in std_l ogi c_vector
in std_Il ogic;

out std_| ogic_vector
out std_l ogic);

of

vari able carry:
begi n
carry(0):
for
s(i)<=a(i)
carry(i+1):

end | oop;
cout<=carry(4);

i nstantiating

(3 downto 0);

(3 downto 0);

ri ppl ecarryadder

std_l ogi c_vector (4 downto 0);

inO0to 3 loop
b(i) xor carry(i);
=(a(i) and b(i)) or (a(i) and carry(i))
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(b) D- FF (Delay Flip-flop)
In D-Flip-flop the transfer of data from the input to the Output is delayed and
hence the name delay D-Flip-flop. The D-Type Flip-flop is either used as a
delay device or as a latch to store *1° bit of binary information.

D input transferred to Q output when clock asserted

D-F/F Truth table

D Q Action
0 0 Reset
1 1 Set

Note: - D is used to avoid the possibility of race condition in SR flip flop.
- The Output = Input when clock is applied.

-- Conpany: RAMP PLUS TECHNOLOJ ES
-- Engineer: T N G PRASAD

-- Create Date: 14:00: 47 10/08/05
-- Design Nane:
-- Modul e Nane: i c7474 - Behavi oral

-- Project Nane:
-- Target Device:
-- Tool versions:

-- Description:
- - Dependenci es:
-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

l'ibrary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD LOd C ARI TH. ALL;
use | EEE. STD _LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UN SI M

--use UN SI M VConponents. al | ;

entity ic7474 is
port(d,clk,pr_I,clr_l:in std_| ogic;
g, gn: out std_l ogic);

end ic7474;

architecture Behavioral of ic7474 is
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signal pr,clr:std_logic;
begi n
process(clr_I,clr,pr_I,pr,clk)
begi n
pr<=not pr_I;clr<=not clr_I;
if (clr and pr)="1" then g<='0";qgn<="1";
elsif clr="1" then g<='0"; qgqn<='1";
elsif pr="1 then g<='1";qgn<='0";
elsif (clk'event and clk="1") then
g<=d;
gn<=not d;
end if;
end process;
end Behavi oral ;

USER CONSTRAI NTS

NET "clr_I" LOC = "p55"
NET "d* LOC = "p56"
NET "pr_I" LOC = "p57" ;

NET "q" LOC = "p36"
NET "gn" LOC = "p35" ;
net clk | oc=p80;
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J.K Flip-flop:

The race conditionsin S-R Flip-flop can be eliminated by convertingitinto
JK, the datainputs Jand K are ANDed with Q\ and Q to obtain S & R inputs.
Here SR, T, or D depending on inputs.

S=J.Q\

R=K.Q
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-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 14:05: 39 10/ 08/ 05
-- Design Nane:
-- Modul e Nare: j kff - Behavi oral

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

-- Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

library | EEE;

use | EEE. STD LOG C_1164. ALL;

use | EEE. STD LOG C_ARI TH. ALL;

use | EEE. STD_LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
----any Xilinx primtives in this code.

--library UNI SI M

--use UNI SI M VConponents. al | ;

entity jkff is
port (CLK, RST, J, K: in std_logic;
Q On: out std_logic);
end j kff;

architecture Behavioral of jkff is
signal FF : std_l ogic;
begin
process (CLK, RST)
variable JK : std_logic_vector(1l dowmto 0);

begin
if (RST ='0") then
FF <= '0';
elsif (CLK event and CLK = '1') then
JK:=J & K
case JK is
when "01" => FF <= '0";
when " 10" = FF <= '1';
when " 11" => FF <= not FF;
when others => FF <= FF;
end case;
end if;
end process;
Q <= FF ;
n <= not FF ;

end Behavi oral ;
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USER CONSTRAI NTS

NET "J" LOC = "p55"
NET "K' LOC = "p56"
NET "Q' LOC = "p36"

NET "On" LOC = "p35"

net clk | oc =p80;
net rst |oc=p57;
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T-Flip-flop (Toggle Flip-flop): On every change in clock pulse the output ‘ Q'
changes its state (Toggle). A Flip-flop with one data input which changes state for
every clock pulse.(3=K="1" in JQK Flip-flop the resulting output is‘ T’ Flip-flop).

-- Conpany: RAMP PLUS TECHNOLOJ ES
-- Engineer: T N G PRASAD

-- Create Date: 14:49: 56 10/ 08/ 05
-- Design Nane:
-- ©Mbdul e Nane: tff - Behavioral

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

- - Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Coments:

l'ibrary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD_LOG C_ARI TH. ALL;
use | EEE. STD _LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNI SI M

--use UNI SI M VConponents. al | ;

entity tff is

port (T, CLK, clr : in std_logic;
Q @B : out std_logic);

end tff;

architecture Behavioral of tff is

begi n
process (clk, clr) begin
if (clr ="1") then
Q <='0%;
@B <="1
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elsif (clk'event and clk ='1'") then
Q <=not T;
@B <=T
end if;
end process;
end Behavi oral ;

USER CONSTRAI NTS

NET "clr" LOC = "p5b5" ;
NET "Q LOC = "p36" ;
NET "@QB" LOC = "p35" ;
NET "T" LOC = "pb56"
net clk | oc=P80;

Si nul at or Waveform for T-FF




COUNTER: Counter isadigital circuit that can counts the number of pulses. For building

the counters, Flip-flop are used.

Ripple Counter/Asynch

-- Conpany: RAMP PLUS TECHNOLOJ ES
-- Engineer: T N G PRASAD

-- Create Date: 14:56:42 10/ 08/ 05
-- Design Nane:
-- Modul e Nane: nodn - Behavi or al

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

- - Dependenci es:

-- Revision:

-- Revision 0.01 - File Created
-- Additional Conments:

l'ibrary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD_LOG C_ARI TH. ALL;
use | EEE. STD _LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNI SIM

--use UN SI M VConponents. al | ;

entity nmodn is

Port (CLK IN : IN  STD LOG G
RST_IN : IN  STD LOG G
BCD_OUT : OUT  STD_LOG C_VECTOR(3 DOANTO 0));

end nodn;
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architecture Behavioral of nodn is

S| GNAL CLK_SI GNAL STD _LOG C_VECTOR(24 DOANTO 0);
S| GNAL BCD_QUT_SI GNAL : STD LOG C_VECTOR(3 DOANTO 0);
begi n

PROCESS( CLK_|I N, RST_I N)
BEG N
| F(RST_I N=' 1' ) THEN
CLK_SI GNAL<=( OTHERS=>' 0" ) ;
ELSI F(CLK_I N='1' AND CLK_I N' EVENT) THEN
CLK_SI GNAL<=CLK_SI GNAL+1;
END | F;
END PROCESS;

PROCESS( CLK_SI GNAL(24), RST_I N)
BEGA N
| F(RST_I N='"1' ) THEN
BCD_OUT_SI GNAL<=( OTHERS=>' 0' ) ;
ELSI F( CLK_SI GNAL(24)="1" AND CLK_SI GNAL(24)"' EVENT) THEN
| F(BCD_QUT_SI GNAL="0000") THEN
BCD OUT_SI GNAL<="1111";
ELSE
BCD_OUT_SI GNAL<=BCD_QUT_SI GNAL- 1;
END | F;
END | F;
END PRCCESS;
BCD_OUT<=BCD_OUT_SI GNAL;
end Behavi oral ;

USER CONSTRAI NTS

NET RST_IN LOC = P55;
NET CLK_IN LOC = P80;
NET BCD_QUT<0> LOC = P20;
NET BCD QUT<1> LOC = P21,
NET BCD _QUT<2> LOC = P22;
NET BCD QUT<3> LOC = P23;
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-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 15:11:54 10/08/ 05
-- Design Nane:
-- ©Mbdul e Nane: rtshft - Behavi oral

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

-- Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

i brary | EEE;

use | EEE. STD LOG C _1164. ALL;

use | EEE. STD LOG C_ARI TH. ALL;
use | EEE. STD LOG C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNI SI M

--use UNI SI M VConponents. al | ;

entity rtshft is
PORT ( Resetn, w . IN STD_LOG C ;
clock:in std_| ogic;
Qout : buffer STD LOd C_ VECTOR(1 TO 4) ) ;
end rtshft;

architecture Behavioral of rtshft is

S| GNAL CLK_SI GNAL STD _LOG C_VECTOR(25 DOMNTO 0);
S| GNAL g_OUT_SI GNAL : STD LOG C VECTOR(1 To 4);
begi n
PROCESS( cl ock, Reset n)
BEG N
| F(Resetn="1") THEN
CLK_SI GNAL<=( OTHERS=>' 0' ) ;
ELSI F(Cl ock= '1'" AND CLock' EVENT) THEN
CLK_SI GNAL<=CLK_SI GNAL+1;
END I F;
END PRCCESS;

PROCESS ( Resetn, dk_signal (25))
BEG N
IF (Resetn = '1') THEN
Q out _si gnal <=(OTHERS=>' 0') ;
el sIF (A k_signal (25)' event AND C k_signal (25) = "1') THEN
Genbits: FOR i IN 4 DOANTO 2 LOOP
Qout_signal (i) <= Qout(i-1) ;
END LOCP ;
Qout _signal (1) <= w;
END I F ;
END PROCESS ;
g_out <=qg_out _si gnal ;
end Behavi oral ;
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USER CONSTRAI NTS

NET "Qout<1>" LOC = "p33"
NET "Qout<2>" LOC = "p34"
NET "Q out<3>" LOC = "p35"
NET "Q out<4>" LOC = "p36"

NET "Resetn" LOC = "p55"
NET "w' LOC = "p56" ;
net cl ock | oc=p80;
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-- Conpany: RAMP PLUS TECHNOLOG ES
-- Engineer: T N G PRASAD

-- Create Date: 15:21: 10 10/ 08/ 05
-- Design Nane:
-- Modul e Nane: uni vshtreg - Behavi oral

-- Project Nane:

-- Target Device:

-- Tool versions:

-- Description:

-- Dependenci es:

-- Revi sion:

-- Revision 0.01 - File Created
-- Additional Conments:

l'ibrary | EEE;

use | EEE. STD LOd C 1164. ALL;

use | EEE. STD LOd C ARI TH. ALL;
use | EEE. STD LOd C_UNSI GNED. ALL;

---- Uncoment the following library declaration if instantiating
---- any Xilinx primtives in this code.

--library UNI SIM

--use UN SI M VConponents. al | ;

entity univshtreg is
port (A: inout STD LOG C vector(7 downto 0);--1/0O1eft ABCD EFCH ri ght

CLR in STD LOGQ C; --ACTI VE LO
OEl: in STD LOG C; --QUTPUT ENABLE ACTI VE LOW
OE2: in STD LOG C; --QUTPUT ENABLE ACTI VE LOW
SO0: in STD_LOA C; - - FUNTI ON SELECT
S1: in STD_LGd C; - - FUNTI ON SELECT
CLK: in STD LOG C; --PCsI TI VE EDGE TRI GGER
SR in STD LOJ C; -- SERI AL RI GHT | NPUT

SL: in STD_LOG C; --SERI AL LEFT | NPUT

QA: out STD LOG C; --SERI AL QUTPUT
H: out STD LOA Q); --SERI AL QUTPUT) ;

end uni vshtreg;

architecture Behavioral of univshtreg is
signal CE, SX:std_| ogi c;

signal SE: STD LOGQ C vector(2 downto 0);
signal S:STD LOGA C vector(1 downto 0);

S| GNAL CLK_SI GNAL STD LOG C_VECTOR(25 DOMNTO 0);
S| GNAL g_QOUT_SI GNAL : STD LOd C_VECTOR(1 To 4);
begi n

OE<=CEl or OEZ2; --CE is oring of OE1l and OE2

S<=S1 & SO;--two bit
SE<=S & OE;--three bit
process(cl k, CLR, SE)
vari able x: STD_LOG C _vector (7 downto 0);
variable y: STD_LOG C vector (7 downto 0);
begi n
I F(clr="1") THEN
CLK_SI GNAL<=( OTHERS=>' 0' ) ;
ELSif( CLk' EVENT AND k= "1'" ) then
CLK_SI GNAL<=CLK_SI GNAL+1;
END | F;
END PRCCESS;
process(cl k_si gnal (25), CLR, SE)
vari able x: STD_ LOG C vector (7 downto 0);
variable y: STD LOG C vector (7 downto 0);

35



begi n

if(CLR="0") then

case

end

SE is
when
when
when
when

case;

"000" => x:="00000000";
"100" => x:="00000000";
"010" => x:="00000000";

ot hers => x: =y;

el si f (SE="000") then

elsif(cik_éignal(25)'event and clk_signal (25)="1") then

X: =Y;
case SE is
when
when
when
when
when
end case
end if;
end process;
QA<=A(0) ;
QH<=A(7);

end Behavi oral ;

USER CONSTRAI NTS

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
net

"A<0>" LOCC
"A<1>" LOC
"A<2>" LCC
"A<3>" LOC
"A<4>" LCC
"A<5>" LOC
"A<6>" LOC
"A<7>" LOC
"CLR'" LOC =
"OEl1" LOC =
"OE2" LOC =
"QA' LOC =
"QH' LOC =
"S0" LOC =
"S1" LOC =
"SL" LOC =
"SR' LOC =
cl k 1 oc=p80;

" p55"
" p56"
" p57"
" p58"
" p59"
" 60"
"p61"
" p62"

" p95"

" 96"

"p97"

" p20"

"p21"

" pog"

" p9g"

"plo2"

"plo1"

"010"=> x:=SR & y(7 downto 1); A<=x;
"100"=> x:=y(6 downto 0) & SL; A<=x;
"110"=> A<="ZZ777777"; Xx: =A,

"111"=> A<="ZZ7777777"; Xx: =A,

ot hers => x: =y;
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