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* Logical Shift Left

-- shift_left_Togical.vhdl

-- created 7/5/2018 F
-- tj narchitecture behavioral of shift_left_logical 1is

--rev 0 rbegin
-- with i_sh_amt select o_data_out <=
-- vhdl logical shift Teft - brute-force i_data_in(7 downto 0) when "000",

-- i_data_in(6 downto 0) & "O" when "001",
———————————————————————————————————————— i_data_in(5 downto 0) & "00" when "010",
-- i_data_in(4 downto 0) & "000" when "011",
-- Inputs: 1in(7-0) i_data_in(3 downto 0) & "0000" when "100",
-- shift amount (2-0) i_data_in(2 downto 0) & "00000" when "101",
-- Outputs: out(7-0) i_data_in(l downto 0) & "000000" when "110",
-- i_data_in({0 downto 0) & "0000000" when "111",
———————————————————————————————————————— i_data_in(7 downto 0) when others;
Tibrary fieee;
use jeee.std_logic_1164.al11; rend behavioral;
entity shift_left_logical is
port (

i_data_in: in std_Tlogic_vector(7 downto 0);

i_sh_amt: in std_Togic_vector(2 downto 0);

o_data_out: out std_Tlogic_vector(7 downto 0)

)5
end entity;
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* Logical Shift Left

Mux0
i_sh_amt[2.0] SELR0)
Mux1
| SEL[2.0] Flow Summary
5 DATA[7.0] 19UT_o .
l & <<Filter>>
N Mux2 Flow Status Successful - FriJan 03 09:16:21 2025
| S ouT Quartus Prime Version 18.1.0 Build 625 09/12/2018 SJ Lite Edition
o DATA[7.0] 9 fr
l Revision Name general
N Mux3 Top-level Entity Name shift_left_logical
4 SEL[2_0] H
= ™o of out Family MAX 10
l Device T0M50DAF484C7G
N Muxd Timing Models Final
| SEL[2.0] c
= P out Total logic elements 21
_[ Total registers 0
Mux5 Total pins 19
| SEL[2.0] c I
T ool 2T Total virtual pins 0
_[ Total memory bits 0
Muxb Embedded Multiplier 9-bit elements 0
ol e Total PLLs 0
L[ UFM blocks 0
i Mux? ADC blocks 0
= SEL[2.0]
3 DATA[7.0] L
value at 0 ps ‘IDPns 20.?ns 30.P ns 4DPns SD.pns 60.9 ns TDPns 80.0n:
Name
Ops 0ps
B > idatain B11001010 11001010
& > i_sh_amt BOOO 000 001 010 on 100 101 110 m
% > o_data .. B17001010 11001010 10010700 00101000 01010000 10700000 01000000 10000000 00000000
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e Arithmetic Shift Right

-- shift_right_arithmetic.vhdl

-- created 7/5/2018
—

-- Inputs: 1in(7-0)
-- shift amount (2-0)
-- Qutputs: out(7-0)

Tibrary ieee;
use ieee.std_logic_1164.al11;

entity shift_right_arithmetic 1is

port (
i_data_in: in std_logic_vector (7 downto 0);
i_sh_amt: in std_Togic_vector (2 downto 0);
o_data_out: out std_logic_vector(7 downto 0)
)
end entity;

uvuvuvu
0 (o (o (o (o o 20

i data_1n( downto 0)

end behavioral;

architecture behavioral of shift_right_arithmetic is

with i_sh_amt select o_data_out ==
i data_1n( downto 0)
1 data_in(7 downto l} when "001™,

when "000",

data_in(7) & i_data_in(7 downto 2) when "010",
7) & i_data_in(7) & i_data_in(7 downto 3) when "011"
7) & i_data_in(7) & i_data_in(7) & data_in(7 downta 4% when "100",
7) & i_data_in(7) & i_data_in(7)
7) & di_data_in(7) & i_data_in(7)
1 data_1n( ) & di_data_in(7) & i_data_in(7)

when others

& :data_1n( ) & di_data_in(7 downto 5) when "101",
& i_data_in(7) & i_data_in{7) & i_data_in{7 downto &) when "110",
& i_data_in(7) & i_data_in{’) & i_data_in{7) & i_data_in{’ downto

7) when

"111",
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e Arithmetic Shift Right

MuxD
i_sh_smt2.01 > cuT Flow Summary
i data_in[7.6] [ @, <<Filter>>
M Flow Status Successful - Tue Jan 07 13:08:18 2025
— out Quartus Prime Version 18.1.0 Build 625 03/12/2018 SJ Lite Edition
Revision Mame general
Muzx2
. Top-level Entity Name shift_right_arithmetic
— ouT
1l j—< Family MAX 10
Device TOMSODAF484CTG
Mux3
0] Timing Models Final
- ouT
- Total logic elements 20
Musx4 Total registers o
~ - ouT Total pins 19
7, ]
Total virtual pins o
_ Mux5 Total memory bits 0
- g ouT Embedded Multiplier 9-bit elements 0
Total PLLs 0
= o_data_out[7_0]
Mux B UFM blocks 0
E o
(-]
oor ADC blocks 0 ) |
?I
10.0ns 20.0ns 300ns 40.0ns 50.0 ns 60.0ns 70.0ns 80.0 n:
Name ; ; ; ; : ;
= > idawin B10000000 10000000
B v ish_amt BOOO 000 010 o1 100 101 110 111
[ i_sh.. BO |
g i sh.. BO I | [
iﬁ. i_sh. BOD
% > o_data_ B1000000D 10000000 11000000 11100000 11110000 11111000 11111100 11111110 11111111
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e Rotate Left

-- rotator_left.vhdl

-- created 7/5/2018
-- tj

-- Inputs: 1in(7-0)
-- rotate amount (2-0)
-- Outputs: out(7-0)

Tibrary fieee;
use jeee.std_logic_1164.a1T;

entity rotator_Tleft s
port (

narchitecture behavioral of rotator_left is

ibegin

with i_rot_amt select o_data_out

i_data_in(7
i_data_in(6
i_data_in(5
i_data_in(4
i_data_in(3
i_data_in(2
i_data_in(l
i_data_in(0
i_data_in(7

rend behavioral;

downto
downto
downto
downto
downto
downto
downto
downto
downto

£o Qo Ro Qo o Po o

<=

i_data_in(7
i_data_in(7
i_data_in(7
i_data_in(7
i_data_in(7
i_data_in(7
i_data_in(7

downto
downto
downto
downto
downto
downto

downto

when
when
when
when
when
when
when
when
when

"000",
"001" ,
”010" ,
”011" .
”100" ,
"101",
"110",
111",
others;

i_data_in:
i_rot_amt:
o_data_out:

)5
end entity;

in std_Tlogic_vector (7 downto 0);
in std_Tlogic_vector(2 downto 0);
out std_Tlogic_vector(7 downto 0)
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e Rotate Left

Mux0 Flow Summary
. SEL[2.0] & <<Filter>>
i_rot_amt[2.01["> Do) ouT D> o data_out7.0] ilter
I_data_in[7.01[> Flow Status Successful - Fri Jan 03 09:42:15 2025
Mux1 Quartus Prime Version 18.1.0 Build 625 09/12/2018 SJ Lite Edition
SEL[2.0] out Revision Name general
DATA[7..0] — .
Top-level Entity Name rotator_left
Mux2 Family MAX 10
SEL[2.0] Device 10M50DAF484C7G
out
DATA[7.0] y Timing Models Final
Total logic elements 24
Mux3 .
SELR.0] Total registers 0]
DATA[7.0] 10U7 4 Total pins 19
Total virtual pins 0
Mux Total memory bits 0]
SEL[2.0]
DATAIZ.0] our 4 Embedded Multiplier 9-bit elements 0
Total PLLs 0]
MuxS UFM blocks ]
SHLE0) out ADC blocks 0
DATA[7.0] —
Mux6
SEL[2.0] our
DATA[7..0] —
Mux7
SEL[2.0] our
DATA[7.0] —
value at 0ps ‘ID.Pns ZD.IDI"IS BD.IIZ)ns 4D.I|) ns SD.P ns ED.P ns ?D.Pns 80.0 ns
MName
0 ps 0 ps
B > idatain B11007010 11001010
B > irotamt B0O0O 000 v 001 v 010 4 011 4 100 b4 101 b 110 4 111
% > o.data.. B11001010 11001010 b4 10010101 b4 00101011 H 01010110 H 0101100 4 01011001 b4 io1iootl0 4 01100101
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