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1. Multiplexer
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— 2-to~1 select
sel_one='0") THEN
NN out_one <= in_sig0;
CELSE
out_one <= in_sigl;
END IF;

— N-to—-1 select
CASE sel_n IS



WHEN "000" =>
out_sig <= in_sig0;

WHEN "001" =>

out_sig <= in_sigl;
WHEN "010" =>

out_sig <= in_sig2;
WHEN "110" =>

out_sig <= in_sig3;
WHEN "011" =>

out_sig <= in_sig4;
WHEN OTHERS =>
out_sig <= (others => '-');

END CASE:
END PROCESS;
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— 2-to-1 select

out_one <= ¢
in_sig0 WHEN sel_one= Oi;w/
out_one <= in_sigl; ~

— N-to—1 select

WITH sel_n SELECT
Out_sig <= )

in_sig0 WHEN ‘000",

|n S|g1;WHEN "001",

N "010",

"110",

"011",

“RS=>"'-") WHEN OTHERS:
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[0 X 3] =XT=20 28t 3-0f-8 Decoder (TTL 138)

ENTITY tt1138 IS

PORT (
a2, al, a0 : IN std_logic;
cs1, cs2, ¢s3 : IN std_logic;
yO, y1, y2, y3, v4, y5, y6, y7 : out std_logic):

END tt1138;

ARCHITECTURE behave OF tt1138 S
SIGNAL Y : std_logic_vector (7 DOWNTO 0);
BEGIN
PROCESS(a2,a1,a0,cs1,cs2,cs3)
VARIABLE a : std_logic_vector (2 DOWNTO 0);
VARIABLE sel : std_logic;
BEGIN

a = a2 & al & al;

Sel <= ¢s1 and ((NOT cs2) AND (

IF (sel="1") THEN
CASE a IS
WHEN
LY <= "0
VN 001" =>
) Y <= "11111101";
7 WHEN "010" =>
Y <= "11111011";

WHEN "O011" =>

Y <= "11110111";
WHEN "100" =>

Y <= "11101111";
WHEN "101" =>

Y <= "11011111";
WHEN "110" =>

Y <= "10111111";
WHEN "111" =

Y <= "01111111";

END CASE;

ELSE

Y <= (OTHERS=>'1");
END IF;



END PROCESS;

y0 <=
yl <=
y2 <=
y3 <=
y4 <=
yb <=
y6 <=
y7 <=

END behave;
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[OIlKl 4] H2ER22o2 J|=8t TTL 147 (Decimal-to-BCD Encoder)

ENTITY tt1147 IS
PORT ( .
di, d2, d3, d4, d5, d6, d7, d8, d9 : IN std_logic, N
a0, al, a2, a3 : OUT std_logic ):
END ttl147;

ARCHITECTURE behave_147 OF ttl1147 IS
SIGNAL d : std_logic_vector (8 DOWNTO 0);
SIGNAL a : std_logic_vector (3 DOWNTO 0);
BEGIN

d<=dJ9 & d8 & d7 & d6 & d5 & d4

a0 <=
al <=
a2 <=
a3 <=

—_— ~— — —

a(0);
a(1);
a(2);
a(3);
WITH d SELECT o

q <= P

T WHEN 11111111
110" WHEN "111111110",
A WHEN "11111110-",
> WHEN "1111110—",

"1011" WHEN "111110—",
"1010" WHEN "11110—",
"1001" WHEN "1110—",
"1000" WHEN "110-——— "
"0111" WHEN "10—— "
"0110" WHEN "0———— "

"————" WHEN OTHERS;

END behave_147;
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[0l Al 5] Priority Encoder

ENTITY pri_encoder 1S

PORT (
a, b, ¢ : IN std_logic_vector (3 DOWNTO 0);

sel @ IN std_logic_vector (1 DOWNTO 0);
0 : OUT std_logic_vector (3 DOWNTO 0) );
END pri_encoder;

ARCHITECTURE behave OF pri_encoder |S
BEGIN
PROCESS(sel )
BEGIN
IF sel="00" THEN
0 <= a;
ELSIF sel="01" THEN
0 <= b;
ELSE
0 <= ¢C;
END IF;
END PROCESS;
END behave;
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BEGIN =
- IF'sel(0)="0" THEN
o 0<=g;
ELSE
IF sel(1)="0" THEN
0 <=bh;
ELSE
0 <=¢,
END IF;
END IF;
END PROCESS;
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entity RAM256x8 |s
port ( p :
data : IN D_LOGIC_VECTOR (7 downto 0):
addr = IN STD_LOGIC_VECTOR (7 downto 0);
: IN STD_LOGIC;
sk : IN STD_LOGIC;
ock : IN STD_LOGIC;

“(q: 0UT STD_LOGIC_VECTOR (7 downto 0) );
end RAM256X8

architecture sram_behaviour of RAM256x8 is
constant low_address: natural := 0;
constant high_address: natural := 255;



subtype byte is std_logic_vector( 7 downto 0 );

type memory_array is
array (natural range low_address to high_address) of
byte;

signal mem : memory_array;
signal address : natural range low_address to high_a@dress:

address_latch : process ( addr, inclock)
begin

if (inclock'event and inclock="1") th@ng
address <= to_integer ( unsigned(addr) ):

end if;
end process;

mem_write : process ( address, we)'

begin '
if (we="1") then ‘

mem( address ) <= data(7 downto 0);

end if;

end process;

mem_read : process @faqd?ess, outclock)

i f (outckodkfévent and outclock='1") then
g <= mem(address):

end sram_beh:
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[GIIAI 7] ¢ 4*fil | =01 & (Asynchronous RAM)Sl VHDL D= 0f

archltectupeTZEQm behaviour of RAM256x8 is

g§§$\>t low_address: natural := 0;
0§§§§ ant high_address: natural := 255;

N
subtype byte is std_logic_vector( 7 downto 0 );

type memory_array is
array (natural range low_address to high_address) of

byte;



signal mem : memory_array;
signal address : natural range low_address to high_address;

begin
address <= to_integer( unsigned(addr) );

mem_write : process ( address, we, data)
begin

if (we="1") then ,
mem( address ) <= data(7 downto/O)

end if;
end process;

end sram_behaviour;
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ADDR WIDTH: INTEGER :=
ant DATA_WIDTH: INTEGER :

(D(D

data : IN STD_LOGIC_VECTOR (DATA_WIDTH = 1 downto 0);
addr : IN STD_LOGIC_VECTOR (ADDR_WIDTH = 1 downto 0);
we : IN STD_LOGIC;

inclock : IN STD_LOGIC;

outclock : IN STD_LOGIC;



g : OUT STD_LOGIC_VECTOR (DATA_WIDTH - 1 downto 0) );
END RAM256x8;

ARCHITECTURE synthesis OF RAM256x8 IS
BEGIN

inst_1 : LPM_RAM_DQ
GENERIC MAP (
lpm_widthad => ADDR_WIDTH,
lom_width => DATA_WIDTH)
PORT MAP (
data => data,
address => addr,
we => we,
inclock => inclock,
outclock => outclock,

a=>aq);

END synthesis;
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ENTITY TOP_ram256x8 IS
port ( :

. in std_logic_vector (7 downto 0);
st in std_logic_vector (7 downto 0);

~in std_logic;

1clock: in std_logic;

outclock: in std_logic;

'q: out std_logic_vector (7 downto 0) );

256%8;

ARCHITECTURE TOP_a_ram256x8 OF TOP_ram256x8 IS

component ram256x8

port (
data : IN STD_LOGIC_VECTOR (7 downto 0);
addr : IN STD_LOGIC_VECTOR (7 downto 0);



we @ IN STD_LOGIC;

inclock : IN STD_LOGIC;

outclock : IN STD_LOGIC;

g : OUT STD_LOGIC_VECTOR (7 downto 0) );
end component;

BEGIN

umem : ram256x8
port map (
data => data,
addr => address,
we => we,
inclock => inclock,
outclock => outclock,
qa=>aq);

END TOP_a_ram?256x8;
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(cell lpm_ram_dqg_4 8 8 (cellType GENERIC)



(view INTERFACE (viewType NETLIST)
(interface
(port (array (rename data "data(7:0)") 8 )(direction INPUT))
(port (array (rename address "address(7:0)") 8 )(direction INPUT))
(port we (direction INPUT))
(port (array (rename q "q(7:0)") 8 )(direction OUTPUT)))
(property Ipm_width (string "8"))
(property Ilpm_widthad (string "8"))
(property Ilpm_numwords (string "256"))
(property Ipm_type (string "LPM_RAM_DQ")) (\&
(property Ipm_indata (string "UNREGISTERED"))
(property Ipm_address_control (string "UNREGISTERED'
(property Ipm_outdata (string "UNREGISTERED")))))
(external PRIMITIVES ‘
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[0l M 10] PLA @ VHDL J|=

entity pla is
port ( test_vector
result_vector :
end pla;

architecture behave of pra!1§7

type std_logic_pla j”‘\ﬁray (natural range <>, natural range <) of

std_logic;

constant invec : in std_logic_vector;

procedure plactable
; signal outvec : out std_logic_vector;

- constant table : in std_logic_pla ) is
variable: td_logic_vector (table'range(1)) ; — product lines
variabl std_logic_vector (outvec'range) ; —— outputs
var|ab,e b E std_logic ;

begin
assert (invec'length + outvec'length = table'length(2))
report "Size of Inputs and Outputs do not match table size"
severity ERROR ;

— (Calculate the AND plane



X = (others=>'1");

for i in table'range(1) loop
for j

b := table (i, table'

|

— PLA Table ROWs

in invec'range loop

left(2)-invec'left+j) ;

f (b="1") then

x(i) = x(i) AND invec (j)

elsif (b='0") then
x(i) = x(i) AND NOT invec(j)

end if ; a iy

— If b is not '0' or '1' (e.g. '-') product

insensitive to invec(j) @)
end loop ;
end loop ;

— (Calculate the OR plane
y := (others=>'0") ;

for i in

for j
b
i

end if ;
end loop
end loop ;

outvec <=

end pla_table ;

constant pos_of_fi

table'range(1) loop
in outvec'range loop

= table(i,table'right(2)

f (b="1") then

y(j) =vy(j) ORCx(

y

one : std_logic_pla (4 downto O, 6 downto 0) :

vec'right+j)

("1---000"
"01--00

,) -

begin

first '1' is at position O
first '1' is at position 1
first '1'" is at position 2
first '1' is at position 3
There isno * 1’

in the input

line

pla_table ( test_vector, result_vector, pos_of_fist_one);

end behave;

is
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