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CPE 1500

* Microcontrollers often have multiple external circuits
(peripherals) that they may want to access. Each of these
external circuits has an input pin to enable it to work. These
are typically called Chip Select or Chip enable and are
typically active low (cs_bar, ce _bar, cs or ce).

* Create a block in vhdl to allow the microcontroller to use the
minimum number of bits to select one of 16 peripherals
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e Block Diagram
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* First Try
 What’s wrong here!

-- decoder_cs.vhdl

-- created 7/5/2018
- tj

-- Inputs: in(3-0)
-- Qutputs: 16 wires (active Tow chip select)

Tibrary ieee;
use ieee.std_Togic_1164.alTl;

entity decoder_C5 is
port
i_in:

in std_Togic_vector(3 downto 0);
o_cs_hb:

out std_logic_vector(l5 downto 0)

B }!
end entity;

architecture behavioral of decoder_cs is
begin

with i_in select o_cs_b ==
"11111113131313131100"
"11111311313131313100°"
"1111111113113131011"
"1111111313131310111°"
"1111313113113100131"
"11111113131310137111°"
"111111131101137111°"
"1111131110113131313131"
"111111101711337111°"
"111111013131337111°"
"11111011171131717111°"
"11110111313113371131°”"
"1110131131131333331"
"1101111313131337111°”"
"1011111313131337111°”"
"0111111311331333331"
"111113113131313137111°”°

end behavioral;

when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
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e Second Try

decoder_Cs. vhdl

created 7/5/2018
t]

Inputs: in{3-0)
outputs: 15 wires (active Tow chip select)

Tibrary ieee;
use ieee.std_Tlogic_1164.al1;

entity decoder_cs is
port (
i_din:
o_cs_b:

in std_logic_vector(3 downto 0);
out std_logic_vector{l4 downto 0O)

J;
end entity;

architecture behavioral of decoder_Cs s
begin

with i_in select o_cs_b ==
"111111131311131331”"
"11111113131111310"
"11111113111113101"
"11111113131111021"
"1111311313113110111"
"111111131311001311"
"11111113110113111"
"1111113104311311"
"11111110111131311"
"11111101111713311"
"1111101111113111°"
"111101131311113311°"
"111011131133131331"
"11011113131111311°"
"101111131311113131°"
"0111113131333311”"
"111111131311131331”"

end behavioral;

when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when
when

"oooot
"ooolt
"oo1ot
"oo11t
"g1o0"
"o1o1t
"o11o"
"g1i1”
"1000"
"1o01"
"1010"
"1011"
"1100"
"1101"
"1110"
"1111",
others;

IMIUAD

SEL[3..0]
16'hefff DATA[ 5.0

ouT

Mux4

SEL[3..0]
16'hf7ff DATAD 5.0

ouT

\

Mux5

SEL[3..0]
16'hfbff DATAN 5.0

ouT
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* A robot has 8 sensors spaced equally around a rotating joint.
Your design needs to send the location of the joint back to a
microcontroller in as few wires as possible (why?). Create a

block to transmit the angular location to the microcontroller
in as few wires as possible
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e Block Diagram

sens(7)— e(2) 3 3
—— angle
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* First Try

-- robot_angle. vhdl

-- created 7/5/2018
_— tj

-—- reyv 0

begin

-- Inputs: sens(7-0)
-- outputs: angle(2-0)

““““““““““““““““““““““ end behavioral;

with i_sens select o_angle

=

"“ooo"
"ooL”
“':Ill:ln
"ol
“lDD“
"ol
"110"
R
"ooon”

- architecture behavioral of robot_angle is

when
when
when
when
when
when
when
when
when

"oooooool”
"gooooolo”
"Qoo001o0"
"ooooloo0"
"Q0o010000"
"ooloooo0"
"oloo0000"
"10000000"
others;

Tibrary iese;
use ieee.std_logic_1164.al1T;

entity robot_angle s
port (
i_sens: in std_logic_vector {7 downto 0);
o_angle: out std_Tlogic_vector (2 downto 0)

L]
end entity;

Mux0

. SEL[7..0]
i_sens[7.0] | > ouT
256'h100000000000000010000000100010000 DATA[255..0]|

Mux1
SEL[7..0]
256'h1000000000000000100000000000001 10 DATA[255.0])

ouT

w

Mux2

SEL[7..0]
256'h100000000000000000000000100000104 DATA[255..0])

ouT

—{ > o_angle[2.0]
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e Second Try

architecture behavioral of robot_angle2 s

_sens[7.0][>—
Equall Al7.0]
Al7.0

-- robot_angle2. vhd] begin
- Cﬁeated 7/5/2018 a_angle <=
-- 1] "000" when (i_sens = "00000001") else
- "001" when (i_sens = "00000010") else
-- rev 0 "010" when (i_sens = "00000100") else
““““““““““““““““““““““ "011" when (i_sens = "00001000") else
- L. ) "100" when (i_sens = "00010000") else
-- vhdl robot arm position - using when else "101" when (i_sens = "00100000") else
-- "110" when (i_sens = "01000000") else
———————————————————————————————————————— "111" when (i_sens = "10000000") else
__ "000";
-- Inputs: sens(7-0)
-- Qutputs: angle(2-0) end behavioral;
1ibrary ieee;
use ieee.std_logic_1164.all;
entity robot_angle2 is
port (
i_sens: in std_logic_vector (7 downto 0);
o_angle: out std_logic_vector(2 downto 0)
end entﬁty;
Al7.01 Equat?
l‘l: Al7.cl Equa::r Fnerg 5 o_angle~[15.17]

_ Equals
-l

Egualz

out &'h20 a[7.0] e

8'h40 s[7.0] IS

8'had slr.al

Equals
[7.01

o_angle~[13.11]

: .

[ ™ o_angle[2.0]
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CPE 1500

e A fancy new motor has multiple drivers. Each driver requires
a 4 bit signal to make it work properly. Multiple drivers may
be active at the same time. The motor rotates by shifting
the driver signals in a rotating pattern. Provide a block to
drive a motor with 8 drivers. The driver 4 bit signals and the
current rotation location are provided.

4 driver version

A D

10

Rotation

A B C D
312 5 7
7 3 12 5
S5aN3 12
1235887 . B
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e Block Diagram

34T drv_val(7)

Aé drv_val(0)
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- with-select and when-else

-— motor_driver. vhdl

- ) . . .
- created 7/5/2018 don’t handle this situation
- very well

—— rev 0

---------------------------------------- architecture behavioral of motor_driver is
-- motor dtiver - left begin

———————————————————————————————————————— with i_rot_amt select o_drv_vala ==
-- i_drvra when "000",

-- Inputs: & x drvr(3-0) i_drvrH  when "001"
— rotate amount (2-0) i_drvre when "010"

-= i_drvre when "100"
T i_drvrp when "101"
Tibrary ieee; i_drvrc when "110"
use ieee.std_Togic_1164.all; i_drvre when "111",
i_drvra when others;

-- outputs: 8 x drv_val(3-0) i_drvrF when “Gll”:

entity motor_driver is

port ( with i_rot_amt select o_drv_vale ==

i_drvra: in std_logic_wvector(3 downto 0); i_drvre when "000",
i_drvre: in std_Tlogic_vector(3 downto 0); i_drvra when "001",
i_drvrcC: in std_logic_vector(3 downto 0); i_drvrH when "010",
i_drvrD: in std_logic_wvector(3 downto 0); i_drvrc when "011",
i_drvrE: in std_logic_vector(3 downto 0); i_drvrF  when "100",
i_drvrF: in std_logic_wvector(3 downto 0); i_drvrE when "101",
i_drvra: in std_logic_vector(3 downto 0); i_drvrp when "110",
i_drvrH: in std_Togic_vector(3 downto 0); i_drvrc when "111",

i_drvre when others;
i_rot_amt: in std_Togic_vector(2 downto 0);

-—- 6 more sets
o_drv_valA: out std_logic_vector({3 downto 0);
o_drv_valBe: out std_logic_vector(3? downto 0); end behavioral;
o_drv_wvalc: out std_logic_vector{3 downto 0); :
o_drv_valp: out std_logic_vector(3 downto 0);
o_drv_vale: out std_logic_vector(3 downto 0);
o_drv_valF: out std_logic_vector{3 downto 0);
o_drv_vala: out std_logic_vector(? downto 0);
g_drv_va1H: out std_logic_vector(3 downto 0)

end entity;
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