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Announcement!

+ Servomotors MUST be handled with care.
Do not turn it at will.

» Connect the POLARITY of Capacitors
correctly.

+ TWO WEEKS class



Design Build Code Troubleshoot

+ Design: Idealisation
+» Build: Assemble
+ Code: Sketch

+ Troubleshoot: Make it work!



Video 1
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Video 2
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Component Command Remark

Ik Light Emitting Diode (LED)  digitalWrite (pin, value) output

2 Resistor (R) int, const int variable
5 bt () aoizion et e
1 %E%}E)Dependent Resistor o o

5 Servomotor (servo) for (i=0; i<x; i++) loop

6  DC Motor analogWrite (pin, value) output
7  Display Panel Library <library.h>
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Design (Materials)

Part Material Quantity
Gripper Cardboard L pe
Reach PVC 2 pcs
Elevation BV 1 pc

Base Aenvlie 1 pc



Gripper
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Elevation

Base

Build (Mechanical)
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S3
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Gripper
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Build (Electronic)

¥

Push Button

Servomotor

Jumper wires

Capacitor

Resistor (10kohms)



PWM Pins

Hint: There are 6!

Digital Input & Output
Pin #1 - 13

DIGITAL (PWM=~)

..........0..0..“..
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TX UNO

Rx@E® Arduino”
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Build (Electronic)

3 4 5 6 7 8 9 10 11 12 13
» BEE EEE
PWM
Tick
pins \/ \/ / /
Servo
Indicator 51 52 53 54
Push
Button PB

- A : Identity PWM pins
» B :Select 4 PWM pins
» C:Label servomotors to pins

» D: Pin for push button



SErvomotor wiring

From To
Servomotor Arduino
Orange Signal (Pin 3,5,9,11)
Red T maassssmmmm— Red (+5V)

Brown ——————— messesssssm—— Black (GND)



Servo1 (S1) Servo2 (S2)
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Servo1 (S1) Servo2 (S2)
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Part Servo | Minimum Angle | Initial Angle Maximum Angle
Gripper S1 0 90 90
Reach S2 30 90 150
Elevation S3 30 90 150
Base S4 0 0 180

Gripper

S1
Reach
S2
Elevation
S3
S4

Base




Lets get Coding! (Declare)

#include <Servo.h> s atic se Gl oty

Sty o klcrealt servo - obicet 0 conttel 5 = s
Serno 50
Sregravie s SIOEC
Servo S4;

Col ot i bt en — 2 L) DMEE e e Db
T clr et te el v bt or s deTrococc



Lets get Coding!

Sl attach(3):; L/
SO e L/
SBiattach{(9) - =
S () L
Slkowrite (98):
S2ewrrire 90
SBowrrie L9
SA write 0] ;

pinMode (batton, TNEBUT);
delay (3000) ;

SSs1an
assign
e ot e
g teh

// set
// set
e zicis
// set

oo
S
e
S4

0
=e
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(Prepare)

Pin
Pin
Pin
B
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Lets get Coding! (Execute)

Vold>1oop.()
{

currentState = digitalRead (button); /i readtheietalbe: ool Fon
if (currentState == HIGH) Ll ferhe butEon - T prcar o6
{

L sl e 50

// pause for 1 sec

Ll 2 e )

ipalsecEor i oo

L/ O iangle <90

// pause for 1 sec

e e E TR0

oo oLl e

8 el 00

// pause for 3 sec




Lets get Coding! (Execute)

else 4. i the butten is depressed (reset to originel posifion)

L < amglie <90

Ll pai=c ~Fge B a0
L e e pele s i)
ol e S S o
=3 et <o liE g
bl oAl B A 5o e
PP < angles< 130
oo ron o e




Troubleshoot

Step 1: Click the Verify button (to check for
errors)

Step 2: Click the Upload button

Blink | Arduino 1.0.5 , Blink | Arduino 1.0.5

Blink Blink

Turns on an LED on for one second, then off for one second Turns on an LED on for one second, then off for one second
This example code is in the public domain. This example code i1s in the public domain.
¥/ * 7
'/ Pin 13 has an LED connected on most Arduino boards. // Pin 13 has an LED connected on most Arduino boards.
f4 give 1t a name: '/ give 1t a name:
int led = 13; int led = 13;
// the setup routine runs once when you press reset: /4 the setup routine runs once when you press reset:
vold setup() { vold setup(d {
/4 initialize the digital pin as an output. /4 initialize the digital pin as an output.
pinMode(led, OUTPUT); i pinModeCled, OUTPUTD; L
h }
/¢ the loop routine runs over and over again forever: .the loop routine runs over and over again forever:
.H.,‘(:)id 1|.:>,|:::,[:|(:) { ; '\_a'lﬁ:jllrj 1::::[3;_'_1() { ;
digitalWrite(led, HIGHD; /4 turn the LED on (HIGH is they

digitalfWrite(led, HIGH); /4 turn the LED on (HIGH is they A1gitc )

- =
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Troubleshoot (Lets Think!)

Were there errors upon verifying your program?

How do you correct it?



Troubleshoot (Lets Think!)

[s your arm able to move upon uploading your sketch?

What was your greatest challenge?



Troubleshoot (Lets Think!)

Could you identify what part(s) went wrong?

Discuss with your Educator



Challenge Yoursell!

Add another switch to your circuit.

Program anothter set of instructions to
perform another arm movement as shown in

Video 2
Use the sketch given in the Project Website.

Show your educators how yours work! !



Belore you go...

Step 1: Disconnect all your components

Step 2: Click: File > Examples > 01.Basics >
Blink

Step 3: Click the Upload button

@ Arduino B EH Edit Sketch Tools Help
[ NON New 3N sketch_dec02a | Arduino 1.0.5

Open... 380
Sketchbook I

sketch_dec02a 01.Basics > AnalogReadSerial
Close $EW 02.Digital > BareMinimum
Save 8S 03.Analog ® Blnk
Save As... {+38S 04.Communication > DigitalReadSerial
Upload eU 05.Control > Fade

> ReadAnalogVoltage

Upload Using Programmer {3U 06.Sensors



