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* A multiplexor selects one of several inputs and
routes it to the output

* The inputs and output can be single wires or busses
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* 4 input multiplexor

-— multiplexor_4.vhdl

-- created §/22/24
S tj

-- Multiplexor examples for the notes

-- inputs: 4 data signals and 2 wire select
-- outputs: data output

library deee;
use ieee.std_logic_1164.all;

entity multiplexor_4 is

port (
a in std_logic;
b : in std_logic;
c o in std_logic;
d: in std_logic;
s

o_out : out std_logic
end entity;

architecture behavioral of multiplexor_4 1is
-- no internal signals

begin
mux : process{i_a, i_b, i_c, i_d, i_sel)
begin
case i_sel is
when "00" == 0_out <= i_a :
when "01" => o_out == i_b ;
when "10" == 0_out <= i_¢C :
when others => o_out <= i_d ;
end case;

end process;

end architecture;

ei : in std_logic_vector {1 downto 0);
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* n input multiplexor — N must be a power of 2

-— multiplexor_n.vhd]

-- created 8/22/24
- tj

o_data_out

-- inputs: N data signals and Tog2(N) wire select
-- outputs: data output MuxO
“““““““““““““““““““““ . SEL[2..0
Tibrary ieee; i_sel[2..0] = ouT
use ijeee.std_logic_1164.a11; i d inl7.0 DATA[7..0]
use ijeee.numeric_std.all; i_data_in[7.. ]l >—
use ieee.math_real.all;
entity multiplexor_n is
generic(
N : natural := 8
)i
port (
i_data_in : in std_logic_vector ({N - 1) downto 0);
i_sel : in std_logic_vector ((integer {ceil{log2(real(N)})}) - 1) downto 0);
o_data_out : out std_Togic . .

y: ogid although the data inputs are configured as
end entity; a vector — they would be connected as
ar‘chitgctur:e behavioral of multiplexor_n is individual wires
-- no internal signals
begin

mux_n : process(i_data_in, i_sel)
begin

o_data_out <= i_data_in(to_integer {unsigned(i_sel}));
end process;

end architecture;
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* n input multiplexor — check if N is a power of 2

-- multiplexor_n.vhdl

- Cﬁeated 8/22/24

-- Multiplexor examples for the notes

-- inputs: N data signals and log2({N) wire select
-— outputs: data output

Tibrary ieee;

use jeee.std_Tlogic_1164.all;
use ieee.numeric_std.all;
use ieee.math_real.all;

entity multiplexor_n is
generic(
N natural := &
)i
port

o_data_out : out std_logic
WK
end entity;

architecture behavioral of multiplexor_n is
-- no internal signals
begin

-- Assert that N is a power of 2

report "Error: multiplexor_n generic:N must be a power of
severity error;

mux_n : process(i_data_in, i_sel)
begin

o_data_out <= i_data_in(to_integer{unsigned(i_sel}});
end process;

end architecture;

i_sel[2..0] SEL[2.0]

i_data_in[7..0] | >_DATA[7..O]

MuxO

ouT o_data_out

i_data_in :in std_logic_vector{{(N - 1) downto 0);
i_sel :din std_Togic_vector {{integer (ceil{log2(real(N)))) - 1) downto 0);

assert (integer(log2(real(N))) = (wnteuer(ce11(10g2(reu1(N)})}})

Create a compiler error
if N is NOT a power of 2
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* bus multiplexor — 8 wire, 4 way

-- multiplexor_bus8_4.vhdl

-- created §/22/24
-- tj

-- inputs: 4 8 wire data bus signals, 2 wire select
-- outputs: 8 wire data bus output

Tibrary ieee;

use ieee.std_logic_1164.all;
use ieee.numeric_std.all;
use ieee.math_real.all;

entity multiplexor_bus8_4 is

port
a in std_logic_vector (7 downto 0);
b in std_logic_vector (7 downto 0);
c o in std_logic_vector (7 downto 0);
d : in std_logic_vector (7 downto 0);
_sel : 1in std_logic_vector(l downto 0);

o_out : out std_Togic_vector (7 downto 0)
y
end entity;

architecture behavioral of multiplexor_bus8_4 is
-- no internal signals

begin
mux : process(i_a, i_b, i_c, i_d, i_sel)
begin
case i_sel 1is
when "00" => 0_out <= i_a ;
when 01" => 0_out == i_b ;
when "10" => 0_0OUt == i_¢C ;
when others => o_out == i_d ;
end case;

end process;

end architecture;
Il

Muxl
i_sel[1.01 [y - ouT o
La[7-0] ' }_D s-outr-al
prang::%:é E
o E Mux1
.I_-FIIG]D_E! ' B E SELL
i_d7- 01y ouT

=y g

= 1%-5 [ R,
[=]
=
3
T
W=
o =

E
L n
! 5
FEEE Fucz
= N LA U
S O O SELl ]
EEEE ouT
= =l =2 =l D;.T;.[E :.:
A )
u v e
EEE R Mux3
EEFEE
= EEE SEL[1_0]
E EEE - ouT
= =l =2 =l DL_TL_[E :.:
bn B o o
rrrr
. v
FEER Muxé
EEFEE
S O O SEL[_a]
EEEE ouT
E E BB DATA[3 o]
L F F R
e
! v b
EEEE Fuxs
= N LA U
S O O SELl ]
EEEE ouT
E E BB DATA[3 o]
0l 0 0
! -
EEEE Muxf
E F E B
= FREE SEL[1_o]
EEEE ouT
= =3 =] DATA[3 o]
TP EFR
. o
C F
b EE Mux7
= FFEFE
= FREE SEL[1_0]
E EEE ouT
B BB DATA[3 o]

:

Instead of implementing this as 4, 8 wire muxes
the compiler implemented it as 8, 4 wire muxes
each managing 1 wire of the 8 wire inputs

© tj



* bus multiplexor — M wire, N way

see if you can do this
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