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ELE 3510

 Shift Register
Shift a series of bits within a register

Left/right
N bit shift
Wrapping (rotate)

e Load register with load signal
* Direction

Non-wrapping

e Data input — both sides

* Direction

DATA dir load Din result
XXXXX X 1 00100 00101
00101 R 0 XXXXX 10010
00101 L 0 XXXXX 01010

Din DATA dir result

1 00100 R 10010

0 10010 R 01001

“" 01001 L 10011
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 Non-wrapping - 4 bit

* D shifts in from left or right T et g £

-- reg_shift_4bit.vhdl
--  by: johnsontimoj

-- cCreated: 12/31/24
-- wersion: 0.0

-- standard 4 bit shift register
-- dnputs: clk, rsth, shift, dir, d
- dir: 0 -»> L, 1 -> R

-— outputs: q

library ieee;
use ieee.std_logic_1164.all;

entity reg_shift_4bit is
port(
i_clk: in std_logic;
i_rsth: 1in std_logic;

i_shift: in std_logic;
i_dir: in std_logic; -- 0 -> L
i_D : in std_logic;
0_Q : out std_logic_vector(3 downto 0)
b
end entity;

architecture behavioral of reg_shift_4bit is

concatenation
to perform the shift

architecture behavioral of reg_shift_4bit is
begin
Erogess (i_clk, i_rsth)
egin
-- asynch
if (i_rsth = "0") then
0_Q <= "0000";
-- synch
elsit (rising_edge(i_clk)) then
-- shift?
if(i_shift = "1") then
— L
if(i_dir = '0°) then
0_Q <= 0_Q(2) & o_0(1) & o_q{0) & i_D;
else
0_Q <= 1D & 0_Q(3) & 0_q(2) & o_q(l);
end if; -- dir
end if; -- shift - no else needed - FF tenq1ate being used
end if; -- main - no else needed - FF template being used
end process;
end architecture;
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* 4 bit
* D shifts in from left or right

i_dir

0_Q~[3..0]

o_Q[0]~reg[3..0]

i_clk [

i_shift [

4'h0j

D
CLK
ENA

SCLR
CLRN

i_rstb[ >

0_Q[3..0]
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left shift

|
right shift

© tj



* n bit
* D shifts in from left or right o ionbthel T

using concatenation

-- reg_shift_nbit.wvhd]
--  by: johnsontimoj

-- created: 12/31/24
-- wversion: 0.0

-- standard N bit shift register

-- dnputs: clk, rsth, shift, dir, d
-— dir: 0 -=> L, 1 -> R

-—  outputs: q

architecture behavioral of reg_shift_nbit is

begin
rocess (i_clk, i_rsth)
egin
-- asynch
if (i_rsth = "0") then
o0_Q <= {others == "0");
-- synch
elsif (rising_edge(i_clk)) then

-- shift?
if(i_shift = "1") then
— L
if(i_dir = '0") then
0.0 == o _Q({{(N - 1) - 1) downto 0) & 1_D;

library ieee; else
use jeee.std_logic_1164.al11; 00 <= i_D & o Q((N - 1) downto 1);
. . L. end if; -- dir
entity reg_shift_nbit is end if; —— shift - no else needed - FF template being used
generic( o ) end 1f; -- main - no else needed - FF tewp?ate being used
N: positive = 8 end process;
port( end architecture;
i_clk: in std_logic;
i_rsth: in std_logic;
i_shift: in std_logic;
i_dir: in std_logic; -- 0 -= L
i_D in std_logic;
; o_qQ : out std_logic_vector{{N - 1) downto 0)
end entity;

ELE 3510

© tj



* n — bit (N = 8)

e D shifts in from left or right

o_Q[0]~reg[7..0]
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* n- bit w/load

asynchronous load

-- reg_shift_nbit_load.vhdl
--  by: johnsontimoj

-- created: 12/31/24

-- version: 0.0

-- standard N bit shift register with Toad
-- inputs: clk, rsth, shift, dir, d
-- dir: 0 -=»> L, 1 -» R

-- outputs: g

Tibrary ieee;
use ieee.std_logic_1164.al1;

entity reg_shift_nbit_load is

generic(
N: positive := 8
port(
i_clk: in std_logic;
i_rsth: in std_logic;
i_shift: in std_Togic;
i_dir: in std_logic; -- 0 —= 1L
i_load: in std_logic;
i_D : in std_Togic_vector({N - 1) downto 0);
o_qQ : out std_logic_vector({N - 1) downto 0)
bH
end entity;

architecture behavioral of reg_shift_nbit_load

begin

Ero;ess (i_cTk, i_rsth, i_load)
egin
-- asynch
if (i_rsth = "0") then
0_0Q <= (others == "0")g
elsif(i_load = "1°) then

0_0Q <= 1_D;
-- synch
elsit (rising_edge(i_clk)) then
-- shift?
if(i_shift = "1') then
-- L

if(i_dir = "0') then
; 0_Q == o_Q{((N - 1) - 1) downto 0) & o_Q(N - 1);
glse
0_Q == 0_0{0) & o_Q((N - 1) downto 1);
end if; -- dir
end 1f; -- shift - no else needed - FF tew?1ate being used
end if; -- main - no else needed - FF template being used
end process;

end architecture;
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* n- bit w/load

load

hi

{[[[[
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no shift

8

i
left shift

no shift

right lhift
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