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https://play.google.com/store/apps/details?id=com.almanahj.UAEapplication
https://play.google.com/store/apps/details?id=com.almanahj.UAEapplication
https://play.google.com/store/apps/details?id=com.almanahj.UAEapplication
https://t.me/joinchat/AAAAAEgEzCRG4HAmtYbzRg
https://t.me/joinchat/AAAAAES-_Zlzbn42uc9WHQ
https://t.me/uaecourse
https://t.me/joinchat/AAAAAEm76tS5Zh785a4oQA
https://t.me/joinchat/AAAAAEZ-ehOKGbwHSJjiQw
https://www.facebook.com/groups/uaecourse/
https://t.me/joinchat/AAAAAE0V-XOlyujfjPuVOA
https://t.me/joinchat/AAAAAE1vMTTy8PHHU9RsCQ
https://t.me/joinchat/AAAAAEffrPVlEZgPSGGgPA
https://t.me/joinchat/AAAAAEffrPVlEZgPSGGgPA
https://t.me/joinchat/AAAAAEffrPVlEZgPSGGgPA
https://t.me/joinchat/AAAAAE2IulBYOFLqOlY1Lw
https://t.me/joinchat/DjFEa0D-l0sgFHf9WwC2hQ
https://www.facebook.com/groups/grade1uae
http://t.me/gade1ae
http://facebook.com/grade1uae
https://t.me/joinchat/DjFEa0A7OrRmI4j2i4Z4NA
https://www.facebook.com/groups/grade2uae
https://t.me/joinchat/AAAAAEQ58-QfJyDQcOUxvw
http://facebook.com/grade2uae
https://t.me/joinchat/DjFEa0DDjJph02LGlI4qBg
https://www.facebook.com/groups/grade3uae
https://t.me/joinchat/AAAAAELhWmITKTGJRVAk1Q
http://facebook.com/grade3uae
https://t.me/joinchat/DjFEa0FLH9TtDWFkOjWH1A
https://www.facebook.com/groups/grade4uae
http://t.me/grade4ae
http://facebook.com/grade4uae
https://t.me/joinchat/DjFEa0EQPwOoEmO7Sb6LBQ
https://www.facebook.com/groups/grade5uae
http://t.me/grade5uae
http://facebook.com/grade5uae
https://t.me/joinchat/DjFEaz_YsbyToDXmCN4mqg
https://www.facebook.com/groups/grade6uae
https://t.me/joinchat/AAAAAEQg-NDPGIHXsf5P0A
http://facebook.com/grade6uae
https://t.me/joinchat/DjFEaz8B10Mz_BWyE3LAjQ
https://www.facebook.com/groups/grade7uae
https://t.me/joinchat/AAAAAEITFu3xX67Y0Q4lQQ
http://facebook.com/grade7uae
https://t.me/joinchat/DjFEa0BxZ9P6t-OV9OR7mA
https://www.facebook.com/groups/grade8uae
https://t.me/joinchat/AAAAAEG2y5cRj38xcJG4gQ
http://facebook.com/grade8uae
https://t.me/joinchat/DjFEa0EAZ_q-2I_eo8A7Mg
https://t.me/joinchat/DjFEa0EAZ_q-2I_eo8A7Mg
https://t.me/joinchat/DjFEa0EAZ_q-2I_eo8A7Mg
https://www.facebook.com/groups/grade9uae
http://t.me/uaegrade9
http://facebook.com/grade9uae
http://facebook.com/grade9uae
http://facebook.com/grade9uae
https://t.me/joinchat/DjFEa0gFLJfuIxh-0VoHFA
https://www.facebook.com/groups/grade16uae
https://t.me/joinchat/AAAAAFf69lOjfVinfJlT8A
https://t.me/joinchat/AAAAAFf69lOjfVinfJlT8A
https://t.me/joinchat/AAAAAFf69lOjfVinfJlT8A
http://facebook.com/grade16uae
http://facebook.com/grade16uae
http://facebook.com/grade16uae
https://t.me/joinchat/DjFEa0GDFSei56qzz1zGMw
http://facebook.com/groups/grade10uae
https://t.me/joinchat/AAAAAEOMDBF7OjgQS73FzA
https://t.me/joinchat/AAAAAEOMDBF7OjgQS73FzA
https://t.me/joinchat/AAAAAEOMDBF7OjgQS73FzA
http://facebook.com/grade10uae
http://facebook.com/grade10uae
http://facebook.com/grade10uae
https://t.me/joinchat/DjFEa0H4FD5ZA1P0W6I-rg
http://facebook.com/groups/grade10uae2
https://t.me/joinchat/AAAAAEL5QYNtg8YS1J3DbA
http://facebook.com/grade13uae
https://t.me/joinchat/DjFEa0D_NdKzhx-zIh6TTw
https://www.facebook.com/groups/grade11uae2
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
http://facebook.com/grade11uae
https://t.me/joinchat/DjFEa0IsMWbnWNqaTk2M6Q
https://www.facebook.com/groups/grade11uae2
https://t.me/joinchat/AAAAAEMHUvahErPe6ifLiw
https://t.me/joinchat/AAAAAEMHUvahErPe6ifLiw
https://t.me/joinchat/AAAAAEMHUvahErPe6ifLiw
http://facebook.com/grade14uae
https://t.me/joinchat/DjFEaz7Lcs-QPaznN63pqg
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://t.me/joinchat/AAAAAEN6X_LlGDHlz2j_UQ
http://facebook.com/grade12uae
https://t.me/joinchat/DjFEa0GcrRdbDu9kqm4QHw
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://www.facebook.com/groups/grade12uae2
https://t.me/joinchat/AAAAAEO2CGfLKNQR1Pk3ew
https://t.me/joinchat/AAAAAEO2CGfLKNQR1Pk3ew
https://t.me/joinchat/AAAAAEO2CGfLKNQR1Pk3ew
http://facebook.com/grade15uae
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Graphical Mark Breakdown of PSA task

Marks
0 5 10 15
Section 1 - Name the components. 10
Section 2 - Match the name of the components connected to correct 6
pins of the Arduino Board.
Section 3 - Complete by connecting the lines to create a circuit that 3
meets the design brief.
Section 4 - Build the circuit to meet the design brief. 10

Section 5 - Program your circuit to meet the design brief after

answering questions. 12

Section 6 - Test the circuit and record the findings. 3

Section 7 - Modification of code. 1

Total Marks : 50 Marks
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Book Content Guidance

Topic Page

Chapter Section Content Book reference

Working principle of the

L 108 - 127
circuit

Resaurces

Blue Pen, Pencil and Ruler
Robotic Arm Kit

Tesla Kit

Laptop / Computer
Arduino IDE software
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Electronic Components

Component Schematic Symbol Component picture
+ - - 1
Battery —|I — i
Resistor ‘/\/\/\/- k\
Diode ‘"-:“—'z'"—l >|—“"-!f!“" \
\
Anode r’ Cathoce @
LED ==
+ :
Capacitor —)I— L, .
Transistor @ a
Potentiometer _l_;LI_ i
DC Motor @ W

CDIADU
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Creating a circuit diagram on Paper

Pin Connection Table

Component No. Connected to
Pin 7 (enable Pin) D3 of Arduino
Pin 8 D11 of Arduino
Pin 9 D10 of Arduino
1 Pin 10 D9 of Arduino
Pin 11 D6 of Arduino
Pin 12 (enable pin) D5 of Arduino
Pin 3 5V of Arduino
Pin 5 GND of Arduino
Pin 1 of

component 1

. 2
E Component 1

Pin 13 of
3 component 1
Pin 14 of
Component 1
. 4 : Power Jack




UNITED ARAB EMIRATES CDI ADU
MINISTRY OF EDUCATION ) . . . -
Guidance and Checks For Building The Circuit

To build a circuit:

+ Follow the breadboard diagram for the circuit, connecting one Testing a circuit:

component at a time.
» Double-check your circuit and the breadboard diagram to make

» Always connect the batteries or power supply to your sure all your components are in the right place.
circuit /ast. This will give you a chance to double-check all your
connections before you turn your circuit on for the first time. - Check what your circuit is supposed to do according to the
design brief.

» Keep an eye out for common mistakes while building a circuit.
« Turnthe power to your circuit on (for example, by sliding a

battery pack switch from OFF to ON). If you see or smell
E I smoke, turn off or disconnect the power supply immediately.
xampies This means you have a short circuit.

» Follow the project directions / design brief to use your circuit.

« If the circuit does not work, you need to troubleshoot
(or debug, meaning to look for problems or "bugs" in your
circuit).
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Guidance and Checks For Building The Circuit

Flat edge

CATHODE

Shorter lead

(\y) Longer lead

Some components have polarity, meaning they have a positive
side and a negative side that must be connected correctly.

Getting power and groun

b= : = ; L
L . >

L \
S Short circuits
Not pushing leads and wires in all the way 7
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Arduino Board Arduino IDE Interface

Power jack
An external power supply
port Reset button
Has o voltage limitation, it Rebcots the Arduinc board.
accepts between 7-12V which  then resets  the Toolbar
program you are running
USB jack
Used to power up the sketch
Arduine board, and o T
: x and Rx LEDs
upload sketches to it LEDs that indicate
commurication betwesen the
Arduine board and  the
/ computer. They bink when
the Arduine board receives
(Rx) or transmits {Tx) data Sketch
window 0
L LED/Pin 13 LED
Buil-in LED (sed|| for \les!
purposes
ON LED
Buit-in LED that tums on when
the board & powered up —
Digital pins
Used to read/wnte digital Serial ou’[put
signals using digitalRead|) and .
digitalWrite() window

Arduino Uno on COM23 1 1

Microcontroller

The bron of the Arduino board. It
GND and 5V pins reads the instructions of the
They provide +5V progrem and follows them
ond ground |0V] to
the circuits

Analog IN

Used fo recd/write analeg signals usng
cnalogRead() ond analogWrite()
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Arduino Commonly Used Commands

Command Description

pinMode(pin_x,INPUT) initialize pin x as an INPUT(defined only once --> written in the setup()function)

initialize pin x as an OUTPUT (defined only once --> written in the setup()

pinMode(pin_x,OUTPUT) function)

Note: pinMode is only used with digital components digital I/O pins: 2-13

digitalRead(x,HIGH) set pin x.to 5V

digitalWrite(x,HIGH) set pin x to OV

analogRead(pin_x) read a value from the analog input pin x

analogWrite(pin_x, dutyCycle) generate a PWM signal, where the duty cycle value is between 0-255

Note: analog pins: AO-A5

delay(ms) time to wait in milliseconds

Serial.printin(x) print the value x on the serial monitor (x could be any data type)

map(value, fromLow, fromHigh, toLow, toHigh); map a value within a range to one within another range
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Programming Tips CDI ADU

SIGNALS
A physical quantity that represents information

ANALOG

A signal with infinite numbers.

Arduino can digitizes analog signals (1024 levels)
The level values are from 0 — 1023

DIGITAL
A signal with patterns of bits O or 1
Electronic Component Used:

PUSH BUTTON Electronic Component Used: POTENTIOMETER

Stateme_:nt to_ Initialize Format: pinMode(pin#, MODE);
Arduino pins for  se—] Example: pinMode(7,INPUT);
INPUT or OUTPUT

pinMode(7,0UTPUT);

DIGITAL READ AND WRITE ANALOG READ AND WRITE

Write the Digital Signal Read the Analog Signal Write the Analog Signal
Read the Digital Signal Format: digitalWrite(pin#,value); Format: analogRead(pin#); Format: analogWrite(pin#,value);
Format: digitalRead(pin#); Value-> HIGH or LOW Example: analogRead(7); Value= Between 0 to 255
Example: digitalRead(7); Example: digitalWrite(7,HIGH); -

Example: analogWrite(7,127);
10
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Grade_12_example | Arduino 1.8.9
File Edit Sketch Tools Help

Grade_12_example

//speed of motors between 0 and 255
Edit the given code to rotate the dc int pwm_speedA = 255;

[ ' ' i int dB = 240;
motors in opposite direction. int pwm_spee
The hardware connection is shown

below. void setup() {
Seriall.begin (9600);

//pins for motor controller

}

void loop() {

digitalWrite (10, LOW);
digitalWrite (11, HIGH);

r

digitalWrite (9, LOW);
digitalWrite (6, HIGH);

’

11
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\
\

Grade_12_example | Arduino 1.8.9
File Edit Sketch Tools Help

Grade_12_example

//speed of motors between 0 and 255
int pwm speedA = 255;
int pwm speedB = 240;

void setup() {
Seriall.begin (9600) ;
//pins for motor controller

pinMode(11, OUTPUT) ;
pinMode(10, OUTPUT) ;
pinMode(9, OUTPUT) i
pinMode(6, OUTPUT) i
pinMode(5, OUTPUT) d
pinMode(3, OUTPUT) g

' void loop() {

digitalWrite (10, LOW);
digitalWrite (11, HIGH);

ﬁqnalogwme(& pwm_speedB);

digitalWrite (9, LOW);
digitalWrite (6, HIGH);

ﬁ analogWrite(5, pwm_speedA) |

}

12
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How to run a program?

25 <ketch_mar03a | Ar

File Edit Sketch Help

Burn Bootloader

Aute Format Ctrl+T
Archive Sketch
: Step 3 — sketch_marl3 Fix Encoding & Reload
- void setwp() Serial Monitor Ctrl+Shift+ M B
I- Selecting Port J4 put your
: Board v
) } Port 1 ComM1L
= void loop() | Prograrmmer \ come
/4 put your v COM25
.

Step 1 - Connect your
laptop to Arduino Board

@ sketch janl7a | Arduino 182
File Edit Sketch Tools Help

Auto Format
Archive Sketch
SHERNANTTA g encoding & Reload

void se Serial Monitor CtrlsShift+sM
Serial Plotter Ctrl=Shift+L
// pu g, to run once:
\WiFi101 Firmuware Updater
Board: “Arduing Leonardo” i 2
} Boards Manager...
Get Board Info duino AVRB
waid 1o Arduino Yin
i Flogsme SBILR 0k * Arduino/Genuino Uno

/] pu__ BumBootoader Arduino Duemianove or Diecimila |

Arduino Nano
} Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino/Genuino Micro
Arduino Esplora
Arduino Mini

Arduino Ethemet
Arduino Fio

Step 2 — Select your
Arduino Board

ine Fi
Arduino BT
LiyPad Arduino USB

Upload

O
00

Verify «,

Step 4 — Verify '
and Upload
your program

etch_jan05a | Arduig




