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THE CAPTURE TO THE

RIGHT REPRESENTS THE ‘
DESIGN OF THE DEVICE.
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THE NEXYS 4 DDR HAS AN ANALOG DEVICE ADXL362 ACCELEROMETER
BUILT IN. THIS DEVICE USES (2 X 10*(-6))A AT 100HZ. THIS DEVICE BEHAVES
AS ASLAVE DEVICE THAT USES THE SPI INTERFACE TO COMMUNICATE
BETWEEN THE USER (OR MASTER) AND THE ACCELEROMETER (OR SLAVE).

T\ /-
INT1 —* B13 INT1: Interrupt One

INT2Z — C1b INTZ2: Interrupt Two 0 1 2 3 4 5 6 7 8 9 1011 1213 141516 17 18 19 20 21 22 23
MOSI +— F14 MO SI- Master Out Slave In SCLK
MISO —* E15 MISO: Master Im Slave Out

§ bit address ——p

~C5 +— D15 ~C 5: Slave Select (Acfive Low)
SCLK +— F15 SCLK: Serial Clock

ADXL362 Artix 7 MISO — diaot —>
7XOXS XA XA D)

Figure 23. Accelerometer interfoce.

Figure 7. Register Read
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SEVEN SEGMENT
DISPLAY.

This if statement is used to change
the led lights on the 7 segment
display according to what range the
data from mux signal is in.The

numbers are represented in binary(8

bits), but the integer range is 0 to
255.

Eentity SevenSeg is
= Port ( clock, resetn & in STD_LOGIC}
Xy ¥y Z % in STD_LOGIC_WECTOR (7 downto 0)}
zC: in std_logics
seg ! out STD_LOGIC_VECTOR (& downto ©)}
AN 1 out STD_LOGIC_VECTOR (7 downto 0)}
- EN: in std_logic)}
“end SevenSeg}

Elarchitecture Behavioral of SevenSeg is
signal leds: std_logic_vector (& downto © )}
signal muxi: std_logic_vector (7 downto 0)}

type state is (S1, S2, S3)3
signal currentState! state}

Ebegin
—Iprocess (mux)

begin

H—=lalblecld]el]f]g]
F—— | leds6|leds5|leds4|leds3 | leds2 | ledsl| leds@|

= if (mux >= "EEEEEEEE"™ and mux < "EEO1EEEE" then
leds <= "10600111" 3§

= elsif (mux == mux <
leds <= "1001111"}
= elsif (mux >= "PE1EEEEE" and mux < "EE110808") then

leds <= "G1111601"%

= elsif (mux >= "00110000" and mux < "01000000") then
leds <= "10011168"}

= elsif (mux >= "0lEOOO0E" and mux < "010160006") then
leds <= "GO011111"%

= elsif (mux >= "01818880" and mux < "61100000") then
leds <= "11160111"}

@ elsif (mux >= "01100000" and mux < "G011160006") then




SEVEN SEGMENT
DISPLAY STATE
MACHINE.

This FSM within the seven segment
display, sets the mux signal to the
input values X, y, and z. It also sets the
location of the display (AN).

begin
if resetn = '9' then
currentState <= 513

ETransitﬁons: process (resetn, clock)

= elsif (clock'event and clock = '"1') then
H if zC = '1' then
E case currentState is
when 51 =>

currentState <= 523
when 52 =>

currentState <= 533
when 53 =>

currentState <= 513
= end case}
- end if}
B end if;

- end process}

= Outputst: process (currentState,x,v,z)
begin

mux <= "00000000"}
=i case currentState is

when S1 =>

mux <= x3%

AN <= "11111@311"3%
when S2 =>

mux <= y3

AN <= "11111101"3%
when S3 =>

mux <= Zz3%

AN <= "111111310"%
= end case}

= end process;
with EN select

seg <= not leds when "1°',
"1111111" when others}

--SevenSegDisp <= not(leds);




COLOR CHANGING
MODULE.

8 bit numbers in Hex, and the Colors

that mark the different positions:
X = C, Color = Green
Y =4, Color = Red

Z = 3, Color = Blue

library IEEE}
use IEEE.STD_LOGIC_1164.ALLS

H-- Uncomment the following library declaration if using
-— arithmetic functions with Signed or Unsigned values
---use IEEE.NUMERIC_STD.ALL;

H-- Uncomment the following library declaration if instantiating
-— any Xilinx primitives in this code.

-—library UNISIM;

--—-use UNISIM.VComponents.all;

Eentity ColorChanger 1is
=S| Port ( x : in STD_LOGIC_VECTOR (7 downto 0)
y & in STD_LOGIC_VECTOR (7 downto ©
z ¢ in STD_LOGIC_VECTOR (7 downto 0)
yT ¢ out STD_LOGIC_VECTOR (2 downto ¢
- zT ¢ out STD_LOGIC_VECTOR (2 downto ¢
~end ColoerChanger;}

)3
1)
1)

)3

?architecture Behavioral of ColorChanger 1is

Ebegin
=] process (x, Yy, Z)

begin

= if (z < x and z < y) then
yT <= "106"}

- zT <= "106";

= elsif (x < y and x ¢ z) then
yT <= "@1o"s

- zT <= "010"}

=] elsif (v < x and y ¢ z) then
yT <= "001"3

r zT <= ' "3

= else
yT <= '
zT <= "'

- end if;

- end process}

~end Behavioral}s




COMMON AND UNCOMMON USES OF
ACCELEROMETERS:

Roller Coasters: Accelerometers are used for testing.

Weapons (Missiles, and Aircraft): Accelerometers can be used for

Fall Detection Devices “Help! I've fallen and | can’t get up!: Devices to detect a fall.

Smart phone and Devices: Screen rotation, compasses, and fall detection, etc.

HORIZONTAL
MOTION
DETECTION

VERTICAL MOTION
DETECTION
=
SUSPENSION
[ |
|




THREE COLOR

CHANGING DEVICE

USING ACCELEROMETER
TR




