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Use basic elements seen in ELN course.,
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Use basic elements seen in INF | course.
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Drive PWM | Steering STM

Android App

Galaxy Nexus Bluetooth Kart
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Kart i%c interconnect bus
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Charger
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Analog Frontend Board Communication Analog Frontend
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2 -- Company: Young Embedded Systems LLC

3 Engineer: Gene Breniman

4 -- Module Name: ARM_SEQ_RAM- - Behavioral
5 -- Revisions:

6 0.01 - 07/02/2007 File Created

7 -- Additional Comments:

8 -

10 library IEEE;
1l  use IEEE.STD_LOGIC_ll64.ALL;
12 use IEEE

13 use IEEE.STD_| NSIGNED.ALL:

14

15 entity ClkDiv is

16 Port { InByte : in STD_LOGIC VECTOR(3 downto 0);

17 RegSel : in STD_LOGIC_VECTOR({1l downto 0):

18 RegStrb : in STD_LOGIC:

19 MClk : in STD_LOGIC: o0sc
20 SeqReset : in STD_LOGIC:

21 ADC_Clk : out STD_LOGIC); --»-- ADC
22 end ClkDiv:

23

24 architecture Behavioral of ClkDiv is

25 signal  ADC_div : STD_LOGIC_VECTOR(S downto 0) := "001111";
26 signal  ADCClk : STD_LOGIC ‘ar;

27 signal ClkSel : STD_LOGIC_VECTOR(2 downto 0) := "1007;
28

29 begin

30

31 ClkDivP : process(Mclk,SeqReset)

32 begin

33 if SegReset = '0' then

34 ‘o';

35 _ "001001";

36 elsif Mclk = '0' and Mclk'event then

37 if ADC_div = "000000" then

38 ADCClk <= not({ADCClk):

39 case Clk3el is

40 when 000" 20MHz - divide by 2
4l when “001" 10MHz

42 ADC_div <= "000001"; -- divide by 4
43 when “010" 4z

44 ADC_div 0001007 -- divide by 10
45 when “011" 2MHz

46 ADC_div "001001"; -- divide by 20
47 when “100" 1MHz

48 ADC_div -- divide by 40
a9 when others => A00KHZ
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Stepper motor control

Seq_CPLD
Seq_CPLD
Seq_CPLD

Power Monitor
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Drive Motor

Company: Youny Embedded Systems LLC
Engineer: Gene Breniman
Module Name:  ARM SEQ_RAM- - Behavioral
Revisions:

0.01 - 07/02/2007 File Created
Additional Comments:

library IEEE:

use IEEE,STD_LOGIC_1164.ALL:
use IEEE.STD_LOGIC_ARITH.ALL:
use IEEE,STD_LOGIC_UNSIGNED.ALL:

entity ClkDiv is
Port { InByte : in STD_LOGIC_VECTOR(3 downto 0);
Regel : in STD_LOGIC_VECTOR(1 dowmto 0):
Regstrb : in STD_LOGIC;
MClk : in  STD_LOGIC:
SeqReset : in 3TD_LOGIC
ADC_Clk : out 5TD_LOGIC);

0sc

ADC

end ClkDiv;

architecture Behavioral of ClkDiv is
signal  ADC_div : STD_LOGIC_VECTOR(S downte 0) := “00L1117;
signal  ADCClk )_LOGIC := '0';
signal  ClkSel LOGIC_VECTOR{2 downto 0) := “1007;

begin

C1kDivP : process(Mclk,SeqReset)
begin
if SeqReset

ADC_div 10017;
elsif Mclk = '0' and Mclk'event then
if ADC_div = g
ADCClk <= not(ADCCLk);
case ClkSel is

when "0007 => -- 20MHz - divide by 2
when “C Co=» -- 10MHz

ADC_div -- divide by 4
when "010" - Az

ADC_div 0001007 -- divide by 10
when "011" -- 2MHz

ADC_div "001001"; -- divide by 20
when "100" -- lMHz

ADC_div <= "0010017"; -- divide by 40
when others => -- ANNKHzZ

Seq_CPLD
Seq_CPLD
Seq_CPLD

Power Monitor

Drive PWM contrJﬁ
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* Control block for DC motor

» Pulse Width Modulation (PVWM) generator

» Control block for stepper motor

» 4 Coll forward/backward sequence generator
* Speed sensor

» Anti-collision emergency stop

* IR distance sensors



Hes so/// v
G Remote Control Protocol e, [20EEcle Shsrre

Kart Protocol PDUs




Hes so/// v
G ECineie Control Protocol PDU ochedhue oy 24 Ele dingenirc P

| byte | byte 2 bytes | byte

SoF  Address Payload

Start of Frame

End of Frame

0x55 UINTS8 UINTI6/INTI 6 OxAA
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7) Gy
Address Tybe Description

Drive motor speed [-15..15] (negative=backwards).
Steering motor step period (speed proportional to |/period).
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‘ Remote Control Protocol Addresses

G

Address  Type Description

UINTI6 |Hall sensor | speed count.
UINTI6 |Hall sensor 2 speed count.

Steering angle reached (l1=reached, 0=busy).
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Android App

Galaxy Nexus
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e android.intent.category. LAUNCHER

° android.intent.action.MAIN

e ch.hei.kart. RCA

andro:d intent.action.RUN

o—

Kart entity

Basic v

Demos =

Your task...

Kart scan activity
ch.hei.kart.ui.EntityScanActivity
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Kart

AbstractKartControlActivity

onCreate() protected attribute setSteeringPosition()
setDriveSpeed()

onResume()

onPause() J J

extends

Command direction



e Remote Control Android App

KartListener

steeringPositionChanged()
steeringPositionHasReached()

listener

¢
batteryVoltageChanged()

connectionStatusChanged()
message()

Interface

: implements

<Your Activity>
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Status direction
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* Slider control
* Direction

- SpeEE

* Progress Bar status
B Satier level

» Steering position

* Accelerometer (Orientation) control
« Button to enable orientation control

* Device orientation controls sliders



