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* A demultiplexor routes the input to one of several
outputs
* Unused outputs are forced to ‘0’
* The input and outputs can be single wires or busses
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ELE 3510

e 4 output demultiplexor

-- demultiplexor_4. vhdl

-- created 8/22/24
- tj

-- dnputs: data signal and 2 wire select
-- outputs: 4 data output signals

Tibrary ieee;
use ieee.std_logic_1164.al1;

entity demultiplexor_4 is
port (
i_in in std_logic;
i_sel : in std_logic_vector(l downto 0);
o_outa : out std
o_outh : out std_logic;
o_outc : out std ic;
o_outd : out std
bH
end entity;

architecture behavioral of demultiplexor_4 is
-- no internal signals

begin
demux : process(i_in, i_sel)
begin
case i_sel is
when "00" == o_outa <= i_in ;

o_outh <= '0";
o_outc == "0°;
o_outd <= "0";
when "01" => o_outa <= '0";
o_outh <= i_im;
o_outc <= '0";
o_outd == "0";
when "10" => o_outa == '0";
o_outh <= '0";
o_outc <= i_im
o_outd <= '0";
when others => o_outa <= '0';
o_outh == '0";
o_outc <= '0";
o_outd <= i_im
end case;
end process;

end architecture;
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* n output demultiplexor — N must be a power of 2

-- demultiplexor_n. vhdl

-- created B/22/24
- tj

-- inputs: data signal and Tog2(N) wire select
-- outputs: data outputs

Tibrary ieee;

use ieee.std_logic_1164.al11;
use jeee.numeric_std.all;
use ieee.math_real.all;

entity demultiplexor_n is

generic(
N : natural := &
;
port (
i_data_in in std_logic;
i_sel
o_data_out out std_Togic_wvector((N - 1) downto 0)
¥

end entity;

architecture behavioral of demultiplexor_n is
-- no internal signals
begin
demux_n :
begin
o_data_out == (others == '07);

process(i_data_in, i_sel)

end process;

end architecture;

in std_Tu@ic_vectur((integer(cei1(10g2(rea1(N}}}} - 1) downto 0);
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although the data outputs are configured as
a vector — they would be connected as
individual wires

-- force non-selected outputs to 0
o_data_out(to_integer (unsigned(i_sel))) <= i_data_in;
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* n input demultiplexor — check if N is a power of 2

Decoderd —_—

-—- demuTltiplexor_n.vhdl I

- i ) Leellzal 0 | " o data_outlz.al
-- created §/22/24 Leatain

- t:l ho “|o_cata_out-1
________________________________________ |

-- demultiplexor examples for the notes 11 ool -t 2

— 7 |

- N o_data_out~3

-- inputs: data signal and Tog2(N) wire select

-- outputs: data outputs
—— = ©_data_out-d
———————————————————————————————————————— T I‘\D;
1ibrary ieee; 1 —
use ieee.std_logic_1164.all; —_—
use ieee.numeric_std,all; 1h oo _g2te_out-5
use ieee.math_real.all; |
entity demultiplexor_n is 1 “o_dats_out-s
generic( o o=
N o natural := 8
)i — )
port ( I
i_data_in : in std_Jogic; . . 4
i_sel : in std_Togic_vector ({integer {ceil(log2(real(N}))) - 1) downto 0);
o_data_out : out std_logic_vector({N - 1) downto 0O}
'
end entity;

architecture behavioral of demultiplexor_n is
-- no internal signals
begin

-—— A "t that N 1 ower of 2 1

assers'ls'_e'l(l'intgzet (1%;2%231%};) ('|r1teuer (cey (log2(r eJ(N}))}}} Create d Compller error
T E T N T | . .

;geg;ity E;EEr,mu iplexor_n generic:N mus e a power of If N is NOT 3 power Of 2

demux_n : process(i_data_in, i_sel)

begin

o_data_out <= (others == "0°); --_force non-selected outputs to O
o_data_out{to_ 1nteuet(Ln;1uned(1 5e1))) == i_data_in;
end process;

end architecture;
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* bus demultiplexor — 8 wire, 4 way

ELE 3510

- demultiplexor_bus8_4.vhdl — Mux0
-- created 8/22/24 . SEL[1..0]
— ] LﬁE“THO]I > ouT
- i_in[7.0] DATA[3..0] —D o_outa[7..0]
-- demultiplexor examples for the notes '-L
- Mux1
-- & SEL[1..0]
-- inputs: & wire data bus signal, 2 wire select out
-- outputs: 4, 8 wire data bus outputs DATA[Z.0)
———————————————————————————————————————— I l
Tibrary ieee; g -
use ieee.std_logic_1164.all; = Mux2
use ieee.numeric_std.all; =
use ieee.math_real.all; 2 SEL[1..0] ouT
entity demultiplexor_busg_4 is S DATA[3.0]
port (
i_in : in std_logic_vector (7 downto 0); I
i_sel : 1in std_logic_vector(l downto 0); v -
e Mux3
o_outa : out std_logic_vector(?7 downto 0); =)
o_outh : out std_logic ctor (7 downto 0); - SEL[1..0]
0_outc : out std_logic_vector(7 downto 0); S DATALZ.0] out
o_outd : out std_logic_vector (7 downto 0) -
end er,'lt'ity; o _[
i -
architecture behavioral of demultiplexor_busg_4 is
-- no internal signals
begin
demux process(i_in, i_sel)
begin
case i_sel is
when "00" => 0_outa <= i_in
o_outh <= "00000000"
o_outc <= "00000000"
o_outd <= "00000000"
when 01" => o_outa <= std_logic_vector (to_unsigned(0,8));
o_outh <= i_in;
o_outc <= std_logic_vector (to_unsigned(0,8));
o_outd <= std_logic_vector (to_unsigned(0,8));
when "10" => g_outa == (others == "0');
o_outh <= (others == "0");
o_outc <= i_in;
o_outd <= (others => "0"); 2
when others => o_outa <= "00000000"; ’ mU|t|p|e WayS tO Set the UﬂSG'ECtEd
o_outh <= "00000000"
o_outc <= "00000000"
o_outd <= i_in; OUtpUtS tO O
end case;

end process;

end architecture;
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* bus demultiplexor — M wire, N way

see if you can do this
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