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product lines range from controller boards, shields and sensor modules to

smart car s and complete starter kits for Arduino, Raspberry Pi and BBC
micro:bit , which can help customers at any level learn electronics and
programming knowledge . Furthermore, a Il of our products comply with
international quality standards and are greatly appreciated in a variety of
different markets worldwide .

You can obtain the details and the latest information t hrough the following
web site: http://www.keyestudio.com

1. Download Profile ¥ https://fs.keyestudio.com/KS0470

2. If you find any parts missing or encounter any troubles, please feel free

to contact us: service@keyestudio.com . We will update projects and
products continuously  according to your sincere advice.

1. This product contains tiny parts(screws, copper pillars). Therefore, keep it
out of reach of children under 7 please.

2. This product consists of conductive parts (control board and electronic
module). Please operate according to the requirements of tutorial.
Otherwise, | mproper operation may cause parts to overheat and be

damaged. Do not touch or immediately disconnect the circuit power.

*Copyright
8


http://www.keyestudio.com/
http://m.138.gz.cn/webadmin/~CAmsnCrrNXhTAySKCerrIfWjjZuuWVfI/~/usr/mod_edituser.jsp?;uid=service@keyestudio.com;;clearCache=
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The keyestudio trademark and logo are the copyright of KEYES DIY ROBOT

co.,LTD. All products under keyestudio brand can y t be copied, sold and
resold by anyone or any companies without authorization. If you ¥y re
interested in our products, please contact with our sales representatives:

fennie@keyestudio.com

4A4WD BT Multi -purpose Car V2.0 Kit

Arduino Tutorial

1. Introduction

Nowadays, technological education such as VR, kids programming, and
artificial intelligence, has become a mainstream in educational industry.

Therefore, people attach more importance to STEAM education. Arduino is


http://m.138.gz.cn/webadmin/~CAmsnCrrNXhTAySKCerrIfWjjZuuWVfI/~/usr/mod_edituser.jsp?;uid=fennie@keyestudio.com;;clearCache=
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notably famous for Maker education.

So what is Arduino? Arduino is an open -source electronics platform based
on easy-to-use hardware and software. Arduino boards are able to read
inputs - light on a sensor, a finger on a button, or a Twitter message - and
turn them into outputs - activating a motor, turning on an LED, publishing
something online. Based on this, Keyestudio team has designed a 4wd
robot . It has a processor which is programmable using the Arduino IDE, to
map its pins to  sensors and actuators by a shield that plug in the processor.

And it reads sensors, controls the actuators and decides how to operate.

This product boasts 15 learning projects, from simple to complex, which
will guide you to make a smart 4wd robot all by yourself and introduce the

detailed knowledge about sensors and modules.

Moreover, it is the best choice if you intend to obtain a DIY robot for

learning programming, entertainment and competition.

Note: Experiments should be conducted in line with the wiring diagram,
including the use of right components and the wiring methods. For
example, the supply power applied in the hook -up diagram is external

power , so you will have to use external power rather than USB cable .
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1. Multi -purpose function: Obstacle avoidance, following, IR remote
control, Bluetooth control, ultrasonic following and facial emoticons
display.

2. Easy to build: No soldering circuit required, complete assembly eas ily.
3. High Tenacity: Aluminum alloy bracket, metal motors, high quality
wheels and tracks.

4. High extension: expand other sensors and modules through motor
driver shield and sensor shield.

5. Multiple controls: IR remote control, App control (iI0S and And roid
system)

6. Basic programming X C language code of Arduino IDE.

3. Specification

Working voltage: 5v

Input voltage: 7 -12V

Maximum output current: 2A

Maximum power dissipation: 25W (T=75 t )

Motor speed: 5V 200 rpm/min
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Motor drive mode: dual H bridge drive

Ultrasonic induction angle: <15 degrees

Ultrasonic detection distance: 2cm  -400cm

Infrared remote control distance: 10 meters (measured)
Bluetooth remote control distance: 50 meters (measured )

Bluetooth control: support both Android and iOS system

4. Product List

1 Keyestudio V4.0 Board 1

Keyestudio Motor Driver

Shield

Keyestudio HM -10

Bluetooth -4.0

4 Red LED Module 1
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5 HC-SR04 Ultrasonic Sensor
Keyestudio Line Tracking
6
Sensor
Keyestudio IR Receiver
7
Sensor
Keyestudio 8 *16 LED
8 Dot Matrix
4pinDupont Line
9 Keyestudio 9G Servo
10 | Keyestudio Remote Control
11 USB Cable
12 18650 Battery Holder
13 6-Slot AA Battery Holder




S

A
14 Servo Platform mm%%%
Mﬁiﬁiiﬁi
Double Head
15 JSTPH2.0MM -5P 24AWG é
Line 15CM
8cm Double Head
16 JSTPH2.0MM -3P 24AWG =
Line
JSTPH2.0mm -4P to 2.54
17
DuPont Female Line
18 Acrylic Board
Keyestudio 4WD Smart Car
w0 V2.0 Top Board
Keyestudio 4WD Smart Car
* V2.0 Bottom PCB
21 Fixed Parts
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Wheel

M3*10MM Dual-pass

Copper Bush

M3*40MM Dual -pass

Copper Bush

M3*30MM Round Head

Screw s

M3*6MM Round Head

Screws

M3 Nickel Plated Nuts

M2X8MM Round Head

Screw s

M3*8MM Round Head

Screw's

M2 Nickel Plated Nut s

22

23

24

25

26

27

28

29

30
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31 M3*10MM Flat Screws 3 g g g

F [ da a [ I F [
32 M otor (with welding wire) 4
33 3*40MM Screwdriver 1

34 | Black Nylon Ties 3*100MM 6

35 Winding Pipe 1

3Pin F-F Dupont Wire R i

(20CM) -— =

37 Decorative Board ‘ ;

»@/

5. Assembly Guide

Note: Peel the plastic film off the board first when installing the smart
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car.

Step 1:Mount the  Bottom PCB

5

Prepare the parts as follows:

Gear motor *4

Fixed part *4

M3 nickel plated nut *10

M3*6mm round -head screw *14
4A4WD bottom PCB*1

Tracking sensor *1

Wheel *4

Anti -reverse and dual 5p wire *1
M3*40mm copper pillar e

M3*30m round -head screw *8

M3*8mm round -head screw *2
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Install the
fixed part

A 2% 2O I e eeeeeeeeeeennd:

Note: The ways to install motors are same, pay attention to the direction please.
Their position holes are downward and the red and black lines are inward
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Tracking sensor
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Step 2: Install Dot Matrix

. Prepare the parts as follows:

8X16 LED panel *1

AW D baffle

4P wire *1

M2x8mm round -head screw *4

M2 nut *4
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Step 3: Servo plastic platform

Prepare the parts as follows:

Servo *1

M2*4 screw *1
Black cable tie*2
Ultrasonic sensor*1

Black plastic platform *1
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M1.2*4 Tapping screw *4

M2*8 tapping screw *2

(

Note:We need to set servo
to 90° before installing the
servo platform.

Servo platform comes with screws

Pay attention to the position holes please

\
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(

Note the direction of servo please

Servo platform comes with screws

M2*8mm

‘\
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. N
Y Complete renderings

Nylon Cable tie -

M2*4mm -

Servo platform |
comes with screws

Note: Thedirection of base should be complied with the diagram,
\For convenient debugging, confirm that the ultrasonic module is in front of tank robot )
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Y Complete renderings A

Step 4: Assemble Battery Holder

. Prepare the parts as follows:

Top PCB*1

M3 nut *3

Motor drive board *1

Control board *1

Ir receiver module *1

M3*10mm copper pillar *8
M3*8mm round -head screw *1

M3*6mm round -head screw *16
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M3*10mm flat screw *2
6- Slot AA battery holder *1

- ; A
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IR receiver module T

Sy’
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Y Assemble the Battery Holder

Step 5: Install the Top PCB

Prepare the parts as follows:

5

Bluetooth module *1
M3*6MM round -head screw *6

Jumper caps *8
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Note: you need to operate the following steps first before stacking
1. Insert 4P wire of dot matrix and lines (M2, M3) of motor into the front hole
2. Insert 5P wire of line tracking sensor and the lines ( M1, M4 Jof motor into the back hole

‘i M3*6mm
4 | ¥
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Jumper caps

|B1uetooth module
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Step 6: Hook -up Guide

Note: without batter

motor M2
motor M1
motor M4
motor M3

z
(o)

L298P Shield
Bl
B
A
Al
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LED Panel = 1298P Shield

Orange wire
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6. Install Arduino IDE and Driver

(1) Installing Arduino IDE
When you get control board, you need to download Arduino IDE and driver

firstly.
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You could download Arduino IDE from the official website

https://www.arduino.cc/ , click the SOFTWARE on the browse bar, click

n DOWNLOADS b to enter download page, as shown below:

ARDUINO stone BUISEUNTHE tOUCATION PZg  RESOURCES COMMUNITY  WELP

lf"“" TO0LY g Response to the COVID-19 outbeeak

nownioass

There are various versions of IDE for Arduino. Just download a version
compatible with your system. Here we will show you how to download and

install the windows version of Arduino IDE.

Windows Installer, for Windows 7 and up
Windows zIP file for non admin install

ARDUINO 1.8.12 Windows app Requires Win 81 or 10
The open-source Arduing Software (IDE) makes it easy o Get 58

write code and upload it to the board. IT runs on ' :
Windows, Mac OS X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits
instructions

Mac OS X 1010 or newer

Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (sha512)

There are two versions of IDE for WINDOWS system. You can choose


https://www.arduino.cc/
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between the installer (.exe) and the Zip file. For installer, it can be directly

downloaded, without the need of installing it manually. However, for Zip

package, you will need to install the driver manually.

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution

is not tax deductible). Learn more on how your contribution will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUIND AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 55 $10 $25 S50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Click JUST DOWNLOAD.

(2) Keyestudio V4.0 Development Board

You need to know that keyestudio V4.0 development board is the core of

this smart car.
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Keyestudio V4.0 development board is based on ATmega328P MCU, and

with a cp2102 Chip as a UART-to -USB converter.
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Digital
e}

AREF

CP2102 USB
to serial chip

RESET
Button TX and RX
————— LED
USB Port <€— Setam
fixed
hole
Operationalamplifier ICSP

voltage
regulator chip

DC ATMEGA328P-PU
PowerJack i
Chip
RESET Header Analog Pins
3.3V output —>» Vin
5V output <€ » GND

It has 14 digital input/output pins (of which 6 can be used as PWM output

S), 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a power ja

ck, 2 ICSP headers and a reset button.
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3.3V
5V
Ground
Ground
VIN

111

Analog - A0
Analog - A1
Analog - A2
Analog - A3

Analog ~ A4
12C+SDA
Analog ~ A5
12C+SsCL

NI DOTVYNY

We can power it with USB cable, the
external DC power jack (DC 7-12V) or female headers Vin/ GND(DC 7-12V
) .
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Micro controller

ATmega328P -PU

Operating Voltage 5V
Input Voltage (recommended) DC7-12V
14 (DO-D13)

Digital I/O Pins

(of which 6 provide PWM

output)

PWM Digital 1/0 Pins

6 (D3, D5, D6, D9, D10, D11)

Analog Input Pins 6 (AO-A5)
DC Current per I/O Pin 20 mA
DC Current for 3.3V Pin 50 mA

Flash Memory

32 KB (ATmega328P -PU) of

which 0.5 KB used by

bootloader
SRAM 2 KB (ATmega328P -PU)
EEPROM 1 KB (ATmega328P -PU)
Clock Speed 16 MHz
LED BUILTIN D13
(3) Installing Driver of V4.0 Board

Lety s install the driver of keyestudio V4.0 board. The USB

-TTL chipon V4.0

board adopts CP2102 serial chip. The driver program of this chip is
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included in  Arduino 1.8 version and above, which is convenient. Plugging
on USB port of board, the computer can recognize the hardware and

automatically install the driver of CP2102.

If you install unsuccessfully, or intend to install manually, please open the
device manager of computer. Right click Computer — ----- Properties -----

Device Manager

%y Device Manager - O d
File Action View Help
5 DB HEI B EXE

v % DESKTOP-eng
i Audie inputs and outputs
% Batteries
3 Computer
s Disk drives
& Display adapters
- OVD/CD-ROM drives

@ Mice and other pointing devices
[ Meonitors
@‘ Metwork adapters
~ R7 Other devices
Bi CP2102 USB to UART Bridge Controller
M Print queues
] Processors
B Software devices
S Storage controllers
i3 System devices
i Universal Serial Bus controllers

The yellow exclamation mark on the page implies an unsuccessful
installation and you should double click the hardware and update the

driver.
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CP2102 USE to UART Bridge Controller Properties
Gereral Driver Details Events

! :' ! CP2102 U5B to UART Bridge Controller

Device type: Cther devices

Manufacturer: Unknown

Location: Port_#0002. Hub_#0001
Device status

[The drivers for this device are not installed. (Code 28)

There are no compatible drivers for this device.

To find a driver for this device, click Update Driver.

lpdate Driver...

Cancel

Clickn OKb to enter the following page. Click b browse my computer for

updated driver software b
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X
B Update Drivers - CP2102 USE to UART Bridge Controller
How do you want to search for drivers?
—> Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your dewice installation
settings.
—» Browse my computer for driver software
Lecate and install driver software manually.
Cancel
Click Browseq then search the driver of CP2102 and click iNextq
There is a DRIVERSfolder in Arduino software installed package
arduino-1.8.12 . . .
€ ( , open driver folder and check the driver of CP210Xseries

chips.
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< 0 Update Drivers - CP2102 USB to UART Bridge Controller

Browse for drivers on your computer

Search for drivers in this location: / I

MUsers\Administrator\Desktopharduino-1.8.12\drivers\ CP2 10 _6.7) Browse...

~| Include subfolders

—> Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

Cancel

When opening the device manager, we will find the yellow exclamation mark

disappear. The driver of CP2102is installed successfully.
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B Update Drivers - Silicon Labs CP210x USB to UART Bridge (COMT)

Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

Silicon Labs CP210x USB to UART Bridge

% Device Manager
File Action View Help
e T EE B X®

v M DESKTOP-eng
» i Audio inputs and outputs
> @ Batteries
> &3 Computer
> s Disk drives
> [ Display adapters
> wa DVD/CD-ROM drives
v (i Human Interface Devices
USB Input Device
> *m IDE ATA/ATAPI controllers

> 0 Mice and other pointing devices

> [ Moenitors
> I3 Network adapters
v i Ports (COM & LPT)
i Silicon Labs CP210x USB to UART Bridge (COM7)
> [ Print queues
> [ Processors
> B Software devices
> S Storage controllers
> W@ System devices
> ﬁ Universal Serial Bus controllers
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(4) Install Other Visions of Driver

If your development board is Arduino board, install the driver as follows:

Step 1: Plug in the development board, click Computer ~ ----- Properties -----

Device Manager, you could see the unknown device is shown.

= Device Manager
File Action View Help
= mE HE & E %S

4 7 zuckejian-PC
-8 Computer

> Disk drives

a B Display adapters
. B NVIDIA GeForce GTX 960
ljz Cray Display Mirror Driver

- £ Human Interface Devices

s g IDE ATAJATAPI controllers

> 2 Keyboards

3 }3 Mice and other pointing devices

. B Monitors

- - Network adapters )
a |5 Other devices /
‘@ Unknown device
473 Ports (COM & LPT)
LT EEED (coML)
,.D Processors
> & Sound, video and game controllers

- M System devices

3 a Universal Serial Bus controllers

Step 2: Update the driver
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Unknown device Properties ﬁ
General | Driver I Details

H ! Unknown device

Device type: (Cther devices
Manufacturer: Unknown
| |
Location: Port_#0005 Hub_#0003
i Device status
[The drivers for this device are not installed. {Code 28) -

There is no driver selected for the device information set or
elemeant.

Ta find a driver for this device, click Update Driver.

Update Driver...

| oK || cance |

Step 3: click b browse my computer for updated driver software b

[ I — e

l.\:) [l Update Driver Software - Unknown Device

How do you want to search for driver software?

< Search automatically for updated driver software
I Windows will search your computer and the Internet for the

for your device, unless you've disabled this feature i
settings.

driver software
device installation

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

Step 4: find out the folder where the ARDUINO software is installed, click

drivers folder andtap b Nextb
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._-...—-—--- M‘

@ [l Update Driver Software - Unknown Device

Browse for driver software on your computer

Search for driver software in this location:

E:\arduine-1.8.13\drivers| - Browse...

[¥]Include subfolders

< Let me pick from a list of device drivers on my computer
i This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

| e

[ MNext l[ Cancel ]

Step 5: the driver is installed successfully.
——— ——— S

"Q;_,JI Wl Update Driver Software - Arduine Uno (COME)

-

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Arduine Uno

Cloze

5

The device manager shows the serial port of Arduino.
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=4 Device Manager - g LA -

File Action View Help

e DB HE

4 = zuokejian-PC
E--;-;u Computer
E-u Disk drives
4 Display adapters
by NVIDIA GeForce GTX 960
&, Oray Display Mirror Driver
> Cﬁ Human Interface Devices
g IDE ATA/ATAPI contrallers
b Keyboards
Dﬂ Mice and other pointing devices

- - Monitors ”
DEF Netwaork adapters
477 pors COM 1P
Y3 Arduino Uno (COME)
T B0 (CoM1)
I DR Processors

[ &J Sound, video and game controllers

I.>--;-;| System devices
[ i Universal Serial Bus controllers

(5) Arduino IDE Setting

icont and open Ardui no IDE.
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X3
K

3

5 sketch_apr03a | Arduine 1.8.12 - O x

¢

File Edit Sketch Tools Help

sketch_apr03a

void setup{) { ~
// put your setup code here, to run once:

1

vold loop{) {
// put your main code here, to run repeatedly:

Arduino Uno

When downloading the sketch to the board, you must select the correct
name of Arduino board that matches the board connected to your

computer. As shown below;



2
.

ECKSTEIN

% sketch_apr03a | Arduino 1.8.12
File Edit Sketch Help

Auto Format
Archive Sketch
sketch_apr03a Fix Encoding & Reload

vold setup() { Manage Libraries...
/f put your

Serial Monitor

1 Serial Plotter

void loop() | WiFi101 / WiFININA Firmware Updater

{4 put your I Board: "Arduino Uno" I

1 Port
Get Board Info

Programmer: "AVRISP mkl|”

Burn Bootloader

KOMPONENTE
- O X ‘

Cel+T Boards Manager...

i

Arduino AVR Boards

Ctrl+Shift+1 Arduino Yan
cutstitom
Ctrl+Shift+L Arduino Duemilanove or Diecimila

Arduino Mano

Arduino Mega or Mega 2560
3 Arduino Mega ADK
i Arduino Leonardo
Arduino Leonardo ETH
Arduino Micro
Arduino Esplora
Arduina Mini
Arduino Ethernet
Arduino Fio
Arduino BT
LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduine NG or older
Arduino Robot Control
Arduino Robot Motor
Arduino Gemma
Adafruit Circuit Playground

Arduing U Arduino Yan Mini

Then select the correct COM port (you can see the corresponding COM port after

the driver is successfully installed)
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sketch_apr03a | Arduino 1.8.12 - O *

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

File Edit Sketch Help

sketch_apri3a

void setup() [ Manage Libraries... Ctrl+Shift+1 el
/4 put your Serial Monitor Ctrl+Shift+M
] Serial Plotter Ctrl+Shift+L

void loop() | WiFi101 / WiFININA Firmware Updater

// put your

Board: "Arduino Unc" >
] I Part: "COM7Y (Arduino Una)" I 1 Serial ports
Get Board Info comi

" COMY7 (Arduino Una)
Programmer: "AVRISP mklI" 3

Burn Bootloader

Arduino U
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€9 sketch_apr03a | Arduino 1.8.12 - [m| x

File Edit Sketch Tools Help

void loop{) {
// put your main code here, to run repeatedly:

}

A- Used to verify whether there is any compiling mistakes or not.
B- Used to upload the sketch to your Arduino board.

C- Used to create shortcut window of a new sketch.

D- Used to directly open an example  sketch.

E- Used to save the sketch.

F- Used to send the serial data received from board to the serial monitor.

(6) Start First Program

Open the file to select Example , and click BASIC>BLINK, as shown below:
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File Edit Sketch T
New
Open...

Open Recent
Sketchbook

Close
Save

Save As...

Page Setup
Print

Preferences

Quit

&9 sketch_apr03a | Arduino 1.8.1

ools Help
Ctrl+N
Ctrl+0

Ctrl+W
Ctrl+5
Ctrl+Shift+5

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

Built-in Examples

A a >

1 AnalogReadSerial

02.Digital i BareMinimum
03.Analog :
04.Communication DigitalReadSerial
05.Control : Fade

06.5ensars E ReadAnalogVoltage
07.Display »

08.5trings »

09.USB »

10.5tarterKit_Basickit ¥

11.ArduinolSP »

Examples for any board

Adafruit Circuit Playground »

Bridge »
Esplora »
Ethernet »
Firmata »
GSM >
LiquidCrystal

Raobot Control
Robot Motor

sD

Servo

SpacebrewYun

Stepper

&9 Blink | Arduino
File Edit Sketch T

}

void loop() {
digital
v(1000);

de

delay({l000);

1.8.12

aols Help

// the setup function runs once when you press reset or power the
void setup() |
/f initialize digital pin LED BUILTIN as an output.
pinMode (LED_BUILTIN, OUTEUT):

/¢ the loop function runs over and over

Write (LED BUILTIN, HIGH): I

I

digitalWrite (LED BUILTIN, LOW): I

I

again forewver

turn the LED on (HIGH is t
wait for a second
turn the LED off by making
wait for a second

Set the correct

COM port, andthe corresponding board and COM port are
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shown on the lower right of IDE.

&9 Blink | Arduino 1.8.12 - O X
File Edit Sketch Tools Help

f/ the setup function runs once when you press reset or power the
wold setup() {
// initialize digital pin LED BUILTIN as an output.
pinMode (LED BUILTIN, OUTEUT);
}
f/ the loop function runs owver and over again forewver

wvold loop() {
d talWrite (LED BUILTIN, HIGH); /¢ turn the LED on (HIGH is t

v {1000} ; Jf wait for a second
digitalWrite (LED BUILTIN, LOW); /f turn the LED off by making
delay(1000); Jf wait for a second

} v
< >

Arduing Un

CIick.to start compiling the program, and check errors.
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&8 Blink | Arduin 1.8.12

File Edit Sketch Tools Help

woid setup() {

pinMode (LED BUILTIN, OUIEUT);

woid loop() {

digitalWrite {LED_BUILTIN, HIGH); // turn
delay (1000} £/ wait
digitalWrite (LED BUILTIN, LOW); £/ turn
delay (1000} ; [/ wait

[/ the setup function runs once when you press reset or power the

// initialize digital pin LED BUILTIN as an cutput.

// the loop function runs over and over again forewer

the
for
the
for

Click.to upload the program

LED on (HIGH is 1t
a second
LED off by making
a second
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&8 Blink | Arduin 1.8.12 - O x

File Edit Sketch Tools Help

[/ the setup function runs once when you press reset or power the
woid setup() {

// initialize digital pin LED BUILTIN as an cutput.

pinMode (LED_BUILTIN, OUTEUI):
}

// the loop function runs over and over again forewer
woid loop() {

digitalWrite (LED_BUILTIN, HIGH); S/ turn the LED on (HIGH is t
delay (1000} ff wait for a second
digitalWrite (LED BUILTIN, LOW); /f turn the LED off by making
delay (1000} ; // wait for a second

} v

Arduino Uno on COMT

After the program is uploaded successfully, the onboard LED blinks.

Congratulation, you finish  the first program.

7. How to Add a Library  ?

(1) What are Libraries ?

Libraries are a collection of code that make it easy for you to connect a
sensor,display, module, etc.

For example, the built -in LiquidCrystal library helps talk to LCD displays.
There are hundreds of additional libraries available on the Internet for
download.

The built -in libraries and some of th ese additional libraries are listed in the


https://www.arduino.cc/en/Reference/Libraries
https://www.arduino.cc/en/Reference/Libraries
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reference.

(2) How to Install a Library ?

Here we will introduce the most simple way to add libraries

Step 1 o After download ing well the Arduino IDE, you can right -click the
icon of Arduino IDE.

Find the option "Open file location"

Al L
Troubleshoot compatibility

Open file location

Step 2: Click Open file location >libraries
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F@v| ./ ¥ Computer » SOFTWARE(E:) » arduino-1.813 »
u = - P ——
File Edit View Tools Help
Organize v Include in library = Share with « Mew folder
e B Mame - Date modified Type Size
J drivers 2020/6/16 11:44 File folder
Bl Desktop . examples 2020/6/16 11:44 File folder
= Libraries . hardware 2020/6/16 11:44 File folder
@ Documents L java 2020/6/16 11:44 File folder
J) Music L lib 2020/6/16 11:44 File folder
[E5] Pictures . libraries 2020/6/16 11:44 File folder
E Videos . reference 2020/6/16 11:44 File folder
i@ Hemegroup . tools 2020/6/16 11:44 File folder
A zuckejian . tools-builder 2020/6/16 11:44 File folder
18 Computer @ arduino 2020/6/1611:44 Application 72 KB
€l Netwark 4 | arduino.4j 2020/6/16 11:44 Configuration sett... 1KB
3 Control Panel @ arduino_debug 2020/6/16 11:44 Application 69 KB
= Recycle Bin 4 | arduino_debug.l4) 2020/6/16 11:44 Configuration sett... 1KB
 wugui [ arduine-builder 2020/6/16 11:44 Application 18,137 KB
%] libush0.dll Application extens... 43 KB
%] msvcpl00.dil Application extens... 412 KB
%] msverl00.dIl Application extens.., 753 KB
|| revisions Text Document 94 KB
|| wrapper-manifest 2020/6/16 11:44 XML Document 1KB

Step 3 o Next, find outthe b libraries b folder of 4WD robot car (seen in the

link: https://fs.keyestudio.com/KS0470)

a > **+ > Robotcar > KS0470 4WD BT Robot Car V2.0 »

3. Tutorial for arduino

Click here to describe this folder and turn it into a Space  Show examples

5 folders B Create v [ # # =
Name ~ Moaodified Recent activity Type
[ill_o 1. Arduino software 7/10/20,10:24 am - File folder
_5 R 2. Getting started with ard... 7/10/20,10:24 am - File folder
| . 3. Tutorial 4/30/20, 11:53 am - File folder
| . 4. ARDUINO Code 7/8/20,11:51 am - File folder
ll“l-o 5. libraries 8/1/20, 2:02 pm - File folder
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5. libraries

2 folders

Name ~ Modified
N IRremote 8/1/20,2:02 pm
. SR04 8/1/20,2:02 pm

a > +++ > KS0470 4WD BT Robot Car V2.0 > 3. Tutorial for arduino >

Click here to describe this folder and turn it into a Space  Show examples

Recent activity

B Create v [
Type

File folder

File folder

You just need to replicate and paste IRremove and SR04

libraries folder of Arduino IDE .

folders into the

Then the libraries of 4wd robot car are installed successfully, as shown

below:

- —

@:}4 | » Computer » SOFTWARE (E) » arduino-1813 » libraries »

-_— -~ —
File Edit View Tools Help

Organize = Include in library « Share with + Mew folder
> 5.0 Favorites i . Adafruit_Circuit_Playground
. Adafruit_GFX
4 Ml Desktop | Adafruit_LED_Backpack_Library_master
44 Libraries . Bridge
> 3 Documents . Colorduing
> J’. Music . Cubed-master
» &= Pictures . Esplora
» E Videos . Ethernet
33@ Homegroup . Firmata
> A zuokejian . Growve_LED_Matrix_Driver HT16K33-master
I /M Computer . G5M )
AE"" Metwork g hﬂﬁkBB-ardW
> (M CESHI . IRremote
> (M CJ-201709251211 . Keyboard
> M (C)-201910181404 J ks_Matrix
> (M DEEPINZO L . LiquidCrystal
> /M4 DESKTOP-7RAUILN . Matrix
> (M DY) . Mouse
M FUWUQT . Rainbowduino
> (M HE4KUMDY9IPBYSCH . Robot_Centrol
> (M KEVES . Robot_Motor
> (M LIFAN . RobotIRremote
> M PC201702211226 . 3D
- (M PMC | Servo
> M pO-PC . SpacebrewY
> (M WAIMAO J SR04
> (M WIN-20160628575 | Stepper
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The whole project begins with basic programs. From simple to complex,
the lessons will guide you to assemble the robot car and absorb the
knowledge of electronics and  machinery step by step. | reckon that you

could hardly sit still and itch to have a go no w. Lety s get started.

Note: (G), marked on each sensor and module, is the negative pole and
connectedto o Gb, b-bor n GNDb on the sensor shield or control board ;
(V) is the positive pole and linked with V , VCC, + or 5V on the sensor shield

or control boar d.
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Project 1: LED Blink

Keyestudio

(1) Description

For starters and enthusiasts, LED Blink is a fundamental program. LED, the
abbreviation of light emitting diodes, consists of Ga, As, P, N chemical
compounds and so on. The LED can flash in diverse colors by altering the
delay time in the test code. Wheni  n control, power on GND and VCC, the

LED will be on if S end is in high level; nevertheless, it will go off.

(2) Specification

R2
220R

QI
$8050

GND

Control interface: digital port

Working voltage: DC 3.3 -5V
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Pin spacing: 2.54mm

LED display color: red

(3) What You Need

Control Board *1

L298P Motor Shield*1 LED module *1

USB Cable *1

3pin Dupont line *1

Keyestudio

(4) Wiring Diagram

(LTI HIEI

h 4

u -_ 5
~10
-1 X
A3

A5 Ad 5V G

The expansion board is stacked on development board; LED module is

connected to G of shield;

p +b is linked with 5V; S end is attached to D3.
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(5) Test Code ©
[*
keyestudio 4wd BT Car V2
lesson 1.1
Blink
http://www.keyestudio.com
*/
void setup()

{

pinMode( 3, OUTPUT);// initialize digital pin 3 as an output.
}
void loop() // the loop function runs over and over again forever
{ digitalWrite( 3, HIGH); // turn the LED on (HIGH is the voltage level)
delay(1000); // wait for a second
digitalWrite( 3, LOW); // turn the LED off by making the voltage LOW

delay(1000); // wait for a second

}//*******************************************************************

(6) Test Result

Upload the program, LED blinks at the interval of 1s.
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(7) Code Explanation

pinMode( 3¢ OUTPUT) -Thi s function can denote t h.
OUTPUT
digitalWrite( 3 € HIGH) - When pin I S OUTPUT, we C

HI GH(out put 5V) or LOW(output O0V)

(8) Extension Practice
We have succeeded in blinking LED. Next, let y s observe what will happen

to the LED if we modify pins and delay time.

I
keyestudio 4wd BT Car V2
lesson 1.2
delay
http://www.keyestudio.com
*/
void setup() { // initialize digital pin 11 as an output.
pinMode( 3, OUTPUT);
}
/Il the loop function runs over and over again forever

void loop()
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{ digitalWrite( 3, HIGH); // turn the LED on (HIGH is the voltage level)

delay(100); // wait for 0.1 second
digitalWrite( 3, LOW); // turn the LED off by making the voltage LOW
delay(100); // wait for 0.1 second

kbR kR kKRR KRR R R R,

The test result shows that the LED flashes faster. Therefore, we can draw a

conclusion that pins and time delaying affec  t flash frequency.

Project 2: Adjust LED Brightness

(1) Description

In previous lesson, we control LED on and off and make it blink.

In this project, we will control LED ¥ s brightness through PWM  simulating
breathing effect. Similarly, you can change the step length and delay time

in the code so as to demonstrate different breathing effects.

PWM is a means of control ling the analog output via digital means . Digital
control is used to generate squar e waves with different duty cycles (a signal
that constantly switches between high and low levels) to control the analog

output .In general, the input voltages of ports are 0V and 5V. What if the 3V
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Is required? Or a switch among 1V, 3V and 3.5V? We cannot change

resistors constantly. For this reason, we resort to PWM.

A

Duty Cycle: 05

Voltage

Time

For Arduino digital port voltage outputs, there are only LOW and HIGH
levels, which correspond to the voltage outputs of OV and 5V respectively.

You can define LOW as ¥ 0 Y and HIGH asy 1y, and let the Arduino
output five hundred Y Oy or Y 1y within 1 second. If output five hundred

Y 1y , thatis 5V; if all of which is Y Oy ,that is OV; if output 250 01 pattern,
that is 2.5V.

This process can be likened to showing a movie. The movie we watch are

not completely continuous.  Actually, it generates 25 pictures per second,
which cannot be told by human eyes. Therefore, we mistake it as a
continuous process. PWM works in the same way. To out put different
voltages, we need to control the ratio of 0 and 1. The more Y Oy or Y 1y

output per unit time, the more accurate the control.



“‘, € EcxsTEN
KOMPONENTE

(2) What You Need

Control Board *1 L298P Motor Shield*1 LED module *1 USB Cable *1 3pin Dupont line *1

Keyestudio

(3) Hook -up Diagram

4
12 D13 G VA1
L H
||

u -_ 5
~10
-1 X
A3

A5 Ad 5V G

e ®

(4) Test Code o

/*
keyestudio 4wd BT Car V2
lesson 2.1

pwm
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http://www.keyestudio.com

*/

int ledPin = 3; // Define the LED pin at D3
int value;

void setup () {

pinMode (ledPin, OUTPUT); // initialize ledpin as an output.

}
void loop () {

for (value = 0; value <255; value = value + 1) {
analogWrite (ledPin, value); // LED lights gradually light up
delay (5); // delay 5MS

}

for (value = 255; value> 0; value = value -1) {
analogWrite (ledPin, value); // LED gradually goes out

delay (5); // delay 5MS

(5) Test Result
Upload test code successfully, LED gradually changes from bright to dark,

like human ¥y s breath, rather than turning on and off immediately.
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(6) Code Explanation
To repeat some certain statements, we could use FOR statement. FOR

statement format is shown below:

Q) (2) condition istrue @)
for (cycle initialization; cyde condition; joycle adjustment statement) {
@ loop body statement;

}

FOR cyclic sequence:

Round1x 1z 2z 3z 4

Round2x 2z 3z 4

o

Until number 2 is not established , o forb loop is over.
After knowing this order, go back to code:

for (int value = 0; value < 255; value=value+1){

)

for (int value = 255; value >0; value=value -1){
.}
The two b for b statements make value inc rease from O to 255, then reduce
from 255 to O, then increase to 255,....infinitely loop
There is a new function in the following ~ ----- analogWrite()

We know that digital port only has two state of 0 and 1. So how to send an
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analog value to a digital value  ? Here,this function is needed. Let ¥ s observe
the Arduino board and find 6 pins marked b ~b which can output PWM
signals.

Function format as follows:

analogWrite(pin,value)

analogWrite() is used to write an analog value from 0~255 for PWM port,
so the value i s in the range of 0~255 . Attention that you only write the
digital pins with PWM function, such as pin 3, 5, 6, 9, 10, 11.

PWM is a technology to obtain analog quantity through digital method.

Digital control form s a square wave, and the square wave signal only has
two states of turning on and off (that is, high or low levels) . By controlling
the ratio of the duration of  turning on and off , a voltage varying from O to
5V can be simulated. The time turning on(academically referred to a s high
level) is called pulse width, so PWM is also called pulse width modulation.
Through the following five square waves , lety s acknowledge more about

PWM .
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Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv |

Ov

25% Duty Cycle - analogWrite(64)

LT

Ov

50% Duty Cycle - analogWrite(127)
Sv ‘

Ov

75% Duty Cycle - analogWrite(191)
Sv
« U U U UL
100% Duty Cycle - analogWrite(255)

Sv - AR AL e

Ov

In the above figure, the green line represents a period, and value of
analogWrite() correspon ds to a percentage which is called Duty Cycle as
well. Duty cycle implies that high -level duration is divided by low -level
duration in a cycle. From top to bottom, the duty cycle of first square wave

is 0% and its corresponding value is 0. The LED brightne  ss is lowest, that is,
light off. The more time the high level lasts, the brighter the LED. Therefore,

the last duty cycle is 100%, which correspond to 255, and LED is the
brightest. And 25% means darker.

PWM mostly is used for adjusting the LED ¥y s brightne ss or the rotation
speed of motors.

It plays a vital role in controlling smart robot cars. | believe that you cannot

wait to learn next project.
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(7) Extension Practice o
Lety s modify the value of delay and remain the pin unchanged, then

observe how LED changes.

[
keyestudio 4wd BT Car V2
lesson 2.2
pwm
http://www.keyestudio.com
*/
int ledPin = 3; // Define the LED pin at D3
void setup(){
pinMode (ledPin, OUTPUT); // initialize ledpin as an output.
}
void loop(){
for (int value = 0; value <255; value = value + 1){
analogWrite (ledPin, value); // LED lights gradually light up
delay (30); // delay 30MS
}
for(int value=255; val ue>0;value=value -1){

analogWrite (ledPin, value); // LED gradually goes out
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delay (30); // delay 30MS

}

}//******************************'k***************************

Upload the code to development board, LED flashes more slowly.

Project 3 : The Working Principle of Line Tracking Sensor

(1) Description ©

The tracking sensor is actually an infrared sensor. The
component used here is the TCRT5000 infrared tube.

Its working principle is to use different reflectivit y of
infrared light to color s, then convert the strength of the

reflected signal into a current signal.

During ;[he process of detection, black is active at HIGH level while white is
active at LOW level. The detection heightis0 -3 cm.

Keyestudio 3 -channel line tracking module has integrated 3 sets of
TCRT5000 infrared tube on a single board, which is more convenient for
wiring and control.

By rotating the adjustable potentiometer on the sensor, it can adjust the

detection sensitivity of the sensor.
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(2) Sp ecification o

Operating Voltage: 3.3 -5V (DC)

Interface: 5PIN

Output Signal: Digital signal

Detection Height: 0 -3 cm

Special note: before testing, turn the potentiometer on the sensor to adjust

the detection sensitivity. When adjust the LED at the thres

and OFF, the sensitivity is the best.

(3) What You Need ©

hold between ON

Control Board *1

L298P Motor Shield *1

Channel Line Tracking *1

LED module *1

USB Cable *1

5P Double-ended line *1

-

3pin Dupont line *1
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