Product Introduction

About Keyestudio

Keyestudio is a best-selling brand owned by KEYES Corporation. Our product contains
Arduino development boards, expansion boards, sensors and modules, Raspberry Pj,
micro: bit expansion boards as well as smart cars, which can help customers at any

level to learn about Arduino.

Notably, all of our products are in line with international quality standards and are

greatly appreciated in a broad menu of different markets across the world.

Welcome to check out more contents from our official website: http://www.ke
yestudio.com

Obtain Information and After-sales Service

1. Download address: https://fs.keyestudio.com/FKS0002

2. If something is found missing or broken, or you have some difficulty learning the
kit, please feel free to contact us. Welcome to send email to us:

service@keyestudio.com

3. We will endeavor to update projects and products continuously from your sincere

advice! Thanks!

Warning

1. This product contains tiny parts(screws and copper pillars), so please keep out of
reach of children to prevent from lacerations or accidental ingestion. For children

under 8, please accompany with adults when using.

2. This product contains conductive parts(control board and electronic modules).
Please operate according to the requirements of tutorials. Otherwise, improper
operation may damage parts due to overheating. In this case, do not touch and

immediately disconnect the circuit power.


http://www.keyestudio.com/
http://www.keyestudio.com/
https://fs.keyestudio.com/FKS0002
mailto:service@keyestudio.com

Copyright

The keyestudio trademark and logo are the copyright of KEYES DIY ROBOT co.,LTD. All
products under Keyestudio brand can’t be copied, sold or resold without

authorization by anyone or company.

If you are interested in our products, please contact to our sales representatives:

fennie@keyestudio.com
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NANO Inventor Starter Kit
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1. Description

This starter kit is a programmable tool specialized for kids above 6.

In total, we provide 15 modules and sensors(such as LED, buttons, LCD, photosensor,
sound sensor, IR remote, temperature and humidity sensor) as well as 30 projects(like
mini lamp, counter, responder, timebomb and meteorological station), in which you

will enjoy spending your day.

For each project, we offer you two programming language: Arduino C and graphical
programming on the basis of KidsBlock Desktop, which is beneficial to cultivate

preliminary programming logic.



2. Features

2.1 Easy wiring:

The wiring of VCC and GND are removed, so there is no need to worry about burning

sensors and modules.

2.2 Multiple functions:

Nano/ESP32 development board are both available as the control board; 15 sensors
are integrated; The VCC of 3.3V/5V can be adjusted via DIP switch when connecting to

external power supply.

2.3 Simple structure:

With 6mm dual-pass copper pillars and acrylic boards, the installation is convenient

meanwhile it avoids you being scratched by welding points.

2.4 High expansibility:

Though in-built VCC is provided on modules in this kit, lead-out pins of VCC and GND

are reserved to expand for external modules.

2.5 Underlying code learning:

In view of green hands, graphical programming is used to cultivate programming logic
and build foundation. Considering of well-grounded persons, C language is used

combining with hardware working principles to know deeper on underlying code.

3. Parameters

Working voltage: 5V / 3.3V
DC power supply: 7-12V
USB power supply: 5V
Working current: >235mA

Working temperature: —10°C ~ +65°C



4. Kit List

N.O. NAME QrYy
Keyestudio
1 1
Expansion Board
Keyestudio
2 Development 1
Board
Battery Holder
3 with DC 1
Connector
4 Servo 1
Slotted
5 1
Screwdriver
Phillips
6 1
Screwdriver




IR Remote

7 1
Control
-
g = = Type-c USB .
—— Cable
AAROAAARNANR M2.5*6MM
S ERERIEREE
9 o Sy o s o e S Round-headed | 22
AR Screw
T T pp——— M2.5*9MM
10 Dual-pass 10
Copper Pillar
F-F 20cm
11 20
DuPont Wires
F-F 10cm
12 20
DuPont Wires
13 Acrylic Board 1
14 Rubber Pad 4
15 Rotary Button 1




16 Red Button Cap
Green Button
17
Cap
Yellow Button
18
Cap
19 Blue Button Cap




Inventor Starter Kit Expansion Board

1.Introduction
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This expansion board is compatible with Keyestudio Nano Plus development board
and Keyestudio ESP32 development board. The voltage on VCC can be set to 3.3V
(ESP32) or 5V(Nano) via a DIP switch.

On the board, multiple modules and sensors are integrated. They are four buttons,
four LED(red, yellow, green, blue), six WS2812 RGB LED, a buzzer, a PIR motion sensor,
a IR receive sensor, a sound sensor, a photoresistor, an 8002 amplifier, a
potentiometer, an ultrasonic sensor, a 4-bit digital tube display, an 8x8 dot matrix
display and an LCD 1602 display.

For an easy wiring and to avoid a wrong-wiring-caused burnout, external VCC and
GND are not required for all these modules and sensors. What’s more, each pin
possesses its own VCC and GND, which brings a higher compatibility to the board and

provides more opportunities for extended learning of other modules.
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2.Parameters

Working voltage: 5V / 3.3V

DC power supply: 7-12V

USB power supply: 5V

Working current: >235mA

Working temperature: —10°C ~ +65°C

Dimension: 180x131x28(mm)

3.Module Location

8*8 dot matrix display | LCD 1602 display

Button module

4-digit tube display

dooon
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& ws2gi2
. RGB LED

Sound sensor

Active buzzer

IR receiver

DHT11 temperature
and humidity sensor

PIR motion sensor
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4.Pin and Switch Description

LCD switch (ON/OFF)

LCD backlight adjustment Digital tube port

WS2812,buzzue,SPK port
Dot matrix port
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Pot, light,

sound port
NANO socket

Port of NANO pins g . ... Seeees e s ol Pir,IR,DHT11 port

N

DC power port @ o

(7-12V)
LED port

UART Ultrasonic port

Button port
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Installation and Using Method

Windows System Kidsblock Installation

1. Download Kidsblock package: http://xiazai.keyesrobot.cn/KidsBlock.exe

2. After downloading, click to open “KidsBlock 1.1.4 Setup.exe”.

KidsBlock
Desktop 1.1.4
Setup.exe

3. Select “Anyone who uses this computer(all users)” and then click “Next”.

Choose Installation Options
Who should this application be installed for?

)/

Please select whether you wish to make this software available to all users or just yourself

(®) Anyone who uses thiz computer (all users) o

() Only for me {Administrator)

There is already a per-machine installation. {C: idshlodk)
Will reinstall fupgrade.

@Next =

Cancel


http://xiazai.keyesrobot.cn/KidsBlock.exe

4. Click “Browse...” to choose a path for your installation. Here we choose C Disk, of

|”

course you may choose any disk you like. Then click “Install”. Now the software is

installing.
@ KidsBlock Setup — b4
Choose Install Location -
Choose the folder in which to install KidsBlodk. ‘

Setup will install KidsBlodk in the following folder. To install in a different folder, dick Browse
and select another folder. Clidk Install to start the installation.

Destination Folder o

| Ci\idsblock || Browse...

KidsBlock 1.0.0 e

@ KidsBlock Setup 5

Installing
Please wait while KidsBlock is being installed. ‘

KidsBlock 1.0:0

< Back MNext = Cancel




5. After installation, click “Finish” to open Kidsblock.

& KidsBlock Setup —

Completing KidsBlock Setup

KidsBlock has been installed on your computer,

Click Finish to dose Setup.

[+] Run KidsBlock

< Back _ | Cancel

6. If you PC pops up a warning interface, don’t worry, just click “Allow access” to retry

to open Kidsblock.

kidsblock (@~ Edait F No device selected W unconnected (O] {{} Downioad fimware ‘9" Tutorials @ reatime )
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MacOS System Kidsblock Installation:

1. Download Kidsblock Package: http://xiazai.keyesrobot.cn/KidsBlock.dmg

KidsBlock
Desktop 1.1.3.dmg

2. After downloading, click to open KidsBlock, as shown below. Then please drag

KidsBlock Desktop into Applications.

3 [
B 2
n

Kiclpficek Daskion Applicaticns

3. Wait for the installation. When it is done, the KidsBlock icon will show up on your

desktop.

KidsBlock
Desktop



http://xiazai.keyesrobot.cn/KidsBlock.dmg

Kidsblock Using Method

(Here we take Windows as an example, and it is only a reference for MacOS)

1. Tool Bar Description

kidshloch @B £ T Mo e seiecing Thounconnecses  Op.. [@re (@

= Cod Cootames i Soun. ’ . ] B |
| @elect language Select deveice Save/import file _ Setting
| Motion i . 'ri- .
e Py Connection port Download firmWare ~ Mode switch
ey o =

| Looks

[
| sound (G o n“"‘!"""

2. Optional Language

@~
Click - to shift language into “English” or “f&j {4+ 3",

3. Driver Installation

NOTE: If your computer is already installed a driver for the development board,
you may skip this step. If not, please follow the following procedures.

Click n to select “Install driver”.

. Realtime 0 o

Check update

Clear cache and restart

Install driver
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A. You will see the “Device Driver Installation Wizard”, please click “Next”.

Welcome to the Device Driver
Q\ Installation Wizard!

~§

This wizard helps you install the software drivers that some
computers devices need in onder to work,

To continue, click Mext.

Bach Mext = Cancel

B. A few seconds later, the following interface pops up. Then click “Finish”.

Completing the Device Driver
% Installation Wizard

~§

The drivers were successfully installed on this computer.

Driver Name Status
%" Silicon Laboratories Inc. ... Device Updated

Bach Finish Cancel




C. Click “Next”.

=

D. And click “Finish”.

=

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Mext.

Mext = Cancel

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. § your device
came with instructions, please read them first.

Driver Mame Status "

%/ Adafruit Industries LLC {... Ready to use
% Arduino Sd www.anduin... Ready to use
wW* Arduino LLC fwww .ardui... Ready to use o

Bacl Finish Cancel




|I/

E. If there is a warning, just click “Allow”. Then click “Instal

This application will install the mbed Serial Part driver.
This may take a few minutes to complete.

Install I Cancel

F. If the warning repeatedly shows up, just click “Install” again.

G. After a while, click “Finish”.

The driver was installed successfully,

-

H. Click “Extract”.

FTDI CDM Drivers

Click ‘Extract’ to unpack version 2.12.28.2 of FTDI's Windows
driver package and launch the installer,

wiww ftdichip.com

Back Extract | Cancel




I. And click “Next”.

Welcome to the Device Driver
& Installation Wizard!

~§

This wizard helps you install the software drivers that some
computers devices need in order to work,

To continue, click Meat .

m

Mext > Cancel

J. Click “l accept this agreement” and “Next”.

License Agreement

e To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

IMPORTANT MOTICE: PLEASE READ CAREFULLY BEFORE ~
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between yvou
(Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 THH.
Scotland (UK Company Mumber 5C136640) (Licensor or we) for use of
driver software provided by the Licenson{Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE

Save As Print

24

< Back Mext = Cancel

o (®) | accept thiz agreement
i) | dont accept this agreement




K. Click “Finish”.

=

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. F vour device
came with instructions, please read them first.

Driver Mame Status

| v FTDI CDM Driver Packa... Readyto use
w" FTDI COM Driver Packa... Readyto use

Finizh Cancel
L. Now click “INSTALL” to install the driver.
Device Driver Install / UnlInstall
Select INF I[:HEI!HSEH.IHF Vi
WCH.CH
IHNSTALL
| __ USB-SERIAL CH348

| . e1/3a/2819, 3.5.2019

UHIHSTALL
HELP

M. Wait a moment. When the driver is successfully installed, click “OK”.

o The drive is successfully Pre-installed in advance!

K




4. Development Board Selection

After installing the driver, open the software to enter the main page. Click ° to

find and select “Inventor kit for arduino”.
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Show all connectable devices

Device name
USB-SERIAL CH340 (COM11)

Select your device in the list above.

Refresh




0 Help — Inventor kit for arduino

Connected

. . . . USB-SERIAL CH340 (COM11
In this way, you will find some changes on the main page: .

These imply that NANO mainboard and Port(COM are both connected.

i Cdeblock Dadoop 1.4

- a =
W et wl o wimsin g i AL e ) i) i « @ O
= o J Cuitzins PR —— | -
= T 0 e atal by clitceleck
Fw:'.'s R @9 7 wols wetupl}
. LI
@ [ ]
ool | — 5 weld doap() [ 2|
L
' 7
CEeral® compet
L2
Warahke
Py

2
(1

-
i E

e fo
E 8

-
g

ie

M

,_
m
-]

=
{ B )

&

i

[ = P




5. Serial Port Selection

‘u*.{ Unconnected

If NANO mainboard is already connected yet to manually connect

Port(COM).
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Click “i{ e i to pop up an interface, and then click “Connect”.

Show all connectable devices

Device mame
USB-SERIAL CH340 (COM11)

Select your device in the list above.




If the port is successfully connected, the following interface will show up.

o Help . Inventor kit for arduino

Connected

If you want to disconnect the port, click to select

“Disconnect”.

© Hen ... Inventor kit for arduino

Connected




6. Function Bar Description

Metshlask e b Peeemanerrn e e o m [ toe

-

g Upload teh code well edited in your computer 7 pairatsd by el
= Save code to the computre i
i o2 Toapd) [ 2
® I Upload code to

peraidf Blocks the contrel board

®

® =

(] C language area

o |I¥
R (| e |— Command block area

@ ||N

L ] s

] | p— Code editing area :
® I . ¥l
o || gy

Serial port monitor
Zoom ||1—D
zoom out —D
— Sensorsimodules extension library - [ s 2

7. Sensors and Modules (Can Be Skipped)

NOTE: For this kit, included sensors and modules are already integrated in the device
you choose (Section 4 for details), so you can ignore this step. But, if you want to add

a sensor excluded in this kit, please refer to the following illustrations.

=: Add sensor/module or expansion package of components.

We only take passive buzzer as an example. For other sensors and modules,

operations are the same.

Click and “Not loaded” becomes “Loaded”. This module is successfully

added!
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Passive buzzer
Passive buzzer

Version Author
1.0.0 kidsblock
Help

. = Code
Click , as shown below.

. Passive buzzer

Variable
Type Ji TonePIN# 2+ frequency NOTE C3 »

TEXT

ﬁ Tone PIN# 2 » frequency NOTE C3 » duration 14 =

4
Passive

j TonePIN# 2w playmusic Bithday ~
buzzer

If you want to remove this module, click again and wait for “Loaded” to

become “Not loaded”.

Passive buzzer
Passive buzzer
Version Author

1.0.0 kidsblock

Help

o]



8. Code File Loading

Method 1: Double-click file(.SB3) to open it. For instance, directly click

& hello keyestudio.sb3 to open it.

Method 2: Open Kidsblock and click “file” to choose “Load from your computer”.

Select a file(.5B3), like @ hello keyestudio.sb3

File (O]

New

Load from your computer 2

Save to your computer
. Open
€« . ‘1"| | Hello keyestudio v I [J] £ Search Project 1: Helio World
Organize « MNew folder ==~ M e
I Desktop i MName = Date modified Type Sme
Powsi ello keyestudio V2021 10:12 ile
+ e [l hello keyestud I o 8/20/2021 10:12 AM S83 Fil 46 KB
5| Documents
= Pictures *
i OneDrive
| @ ThisPC
v £ >
File narme: v| :—: 'ﬂmi;
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Code Uploading and Baud Rate Setting

1. Code Uploading
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After uploading, the box under the right corner will print “Hello Keyestudio!” per

second.
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2. Baud Rate Setting

om0
If the printing box is disappeared, click one of at the upper-right

corner to set.

(B s »|

Small printing box Large printing box No box

If there is a box without any prints or with garbled characters, please check the baud

rate. Click to set the baud rate to the same as codes, that is 9600.
_ Buadmtel
End of line | LF & CR v
Hex form [
Auto scroll ¥

€ ~




Installation Steps

Step 1: Remove the protective film from the acrylic board.

Step 2: Stick the four slip-mats in the positioning circle under the acrylic board.

Step 3: Push the ten screws one by one through the holes from the bottom of the
acrylic board (the side with slip-mats), and then screw copper pillars onto them, as

shown below.




Step 4: Align the holes on the NANO expansion board with copper pillars. Do note
whether the middle two holes are aligned. If not, rotate the board 180°. After

adjustment, tighten the board with screws in place.

Step 5: Install the button caps and potentiometer caps. It is easy to install that you

only need to push them in.

Step 6: Install the development board. Pay attention to the position of USB interface,

which is marked on the expansion board.

Installation is complete.



Projects
Project 1: Blinking

1. Description

LED blinking is a simple project designed for starters. You only need to install an LED

on Arduino board and upload the code on Arduino IDE.

This project reinforces the learning of Arduino conceptual framework and using

methods for starters.

2. Working Principle

VCC R
1 =18
Pt | |
3116
3 D
1K T =
W Do W D7 W Ds
= e i \WLED2 \NLED3 \\LED4
1 3 = i i
1ledl 1 8 1 4
1 = —— z 5 1 Q2 1 Q3
g | 2ledd 2 L7 T S8050 58050 8050
31 3kd 31— § =
q [ At s T 5 i i il
4Pin RNZ 1K =3 poeato — e
GND GND GND GND

LED lighting principle:
The above is the circuit diagram of LED.

Generally speaking, limited 10 ports of output current may cause enough-less

brightness of LED, so NPN triode (Q2) is applied in circuit as a switch.

In this case, the LED will light up if the base(pin 1) of triode is at a high level. On the

contrary, LED goes off when the base is at low.
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Triode switch controlling principle:

To have a clear understanding of its principle, certain knowledge of electronic circuit

is required. For details, please consult materials by yourself.

Briefly, LED on and off rely on the high and low levels of triode base, which are
decided by the pin on the development board. LED lights up when the base(pin 1) is

at a high level, and it goes off when the base is at low.

3. Wiring Diagram

4. Test Code

According to previous principles, we can control LED via power levels of pins on the

development board.


file:///E:/fks0002-keyestudio-nano-arduino-readthedocs-io-en-latest/fks0002-keyestudio-nano-arduino-latest/index.html

1. Drag this “when Arduino begin” block in “Events”.This is one basic block. Or else,

the following code blocks won’t execute.

|”

2. Drag a “forever” in “Control” to circulate the execution of the including code

blocks. This is another basic block.

3. Drag an “LED output” block in “LED” and set the pin to 3 and output to HIGH.

LEDpin 3+ out HIGH »

|”

4. Drag a delay time block in “Control” and set “wait 1 seconds”.

5. Set another LED output to LOW at pin 3 as well as “wait 1 seconds”.

YL LEDpin 3+ out LOW v



Complete Code:

out HIGH =

5. Test Result

After uploading the code and powering on, LED will blink alternatively with on for 1s
and off for 1s.

6. Code Explanation

1.Code blocks will not execute if there is no “when Arduino begin”.

2.Code blocks in this “forever” block will execute in a loop.



3.In this block, you can choose a pin to output a HIGH or LOW level.

YL LEDpin 3+ out HIGH v

4.You can type a delay time in the middle blank in the unit of seconds.

Project 2: Breathing Light

1. Description

Arduino breathing light utilizes on-board programmable PWM to output analog
waveform. After powering on, LED brightness can be adjusted through duty cycle of

the waveform to eventually realize a breathing light.

In this way, ambient light can be simulated by changing LED brightness along with
time. Also, breathing light can form a colorful mini light show to construct a tranquil

and warm environment.
2. PWM Working Principle

PWM controls analog output via digital means, which are able to adjust the duty cycle

of the wave (a signal circularly shifting between high level and low level).

For Arduino, digital ports of voltage output are LOW and HIGH, which respectively
correspond to OV and 5V.



Generally, we define LOW as 0 and HIGH as 1. Arduino will output 500 signals of O or
1 within 1s. If they are 500 “1”, 5V will be output. Oppositely, if they are all O, the
output will be OV. Or if they are 010101010101..., the average output will be 2.5V. In
other words, output ratio of 0 and 1 affects the voltage value. Honestly, it differs from
real continuous output, yet the more 0 and 1 signals are output per unit time, the

more accurate the control will be.

Voltage

Time Duty Cycle: 05

3. Wiring Diagram
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4. Test Code

We adopt “for” statement to increase a variable from 0 to 255, and we define the
variable as PWM output (analogWrite(pin, value)). By the way, a delay time may
reinforce the control of LED shining time. Next, we use another “for” statement to
decrease it from 255 to 0 with also a delay time to control LED dimming process. As a

result, a breathing light is complete.

1. Drag the basic two code blocks.

2. Drag the following block from “Variable Type”, and define the name to “item” with

an initial assignment “0”. Put this block in “forever”.

Declare Global  wvariable Type int » MName @ Assigned to o

3. Drag a “repeat” block from “control” and set it to 255 times, which is the

maximum value of PWM.

4. Drag a “Change” block from “Variable Type”, put “item” as its changed object and

set the mode to “++”.

Change @ variable mode -+ »



5. Drag an “analogWrite” from “LED” and set the LED pin to 3. Then add an “variable”
block in it and fill in the blank with “item”.

LE LED 3+ analogWrite = variable @

|II

6. Drag a delay time block from “Control” and set the waiting time to 0.01s = 10ms.

wait () soconds

7. According to previous steps, build another code block with the only difference of

4

variable mode “——*.

Change variable mode -- =




5. Test Result

After uploading the code, we can see the LED dims gradually rather than all of a

sudden. It “breathes” evenly.

6. Code Explanation

1. This definition block is used to set variable usable range, variable type , name and

its initial value.

Declare Global » wvariable Type int + HName @ Assigned to o

2. Repeating times can be assigned in the blank of this repeat block.

3. This block adds one to the variable. Input a variable name in the blank and its value

v

will add one each time the code executing. “++” can be altered to “—-*.

Change @ vaniable mode ++ =

4. This block subtract one from the variable. Similarly, input a variable name in the

blank and its value will reduce one each time the code executing.

5. A certain analog output value and pins can be set in this PWM outptu block. Totally,

six pins on Nano board cater for PWM, including pin 3, 5, 6, 9, 10 and 11. Besides, the

analog value can be scheduled in the blank.

-j_- LED 3 » analogWrite @




Project 3: SOS Distress Device

1. Description

Arduino SOS device is able to emit distress signals, which coincide with the principle
of Morse code. It is convenient for emergencies.

2. Wiring Diagram

sc000000 wasmmemssssaney

L X L XXX X ¥

0000000

o0do000BO
a

BRI Pin OUT

3. Test Code

What we should clear firstly is how SOS distress light blinks: LED quickly blinks three
times for “S” and slowly blinks three times for “O”. And then, we control the blinking
times and duration via “for” statement and set interval time among letters.

1. Drag the two basic code blocks.

Letter “S”

|II

2. Drag a “repeat” block from “Control” and set to 3 times, as “S” only needs to blink

for 3 times.
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3. Drag an “LED output” block from “LED” and set the output to HIGH at pin 3. Put a
delay block after it and set the its time to 0.15s.

f LEDpin 3+ out HIGH »

0.15 |

4. Drag another “LED output” block and set the output to LOW at pin 3. Also add a
delay block after it but set the waiting time to 0.1s.

nebe et

-} LEDpin 3+ out LOWw

0.1

Letter “O”

5. Referring to previous steps, build the following code block. Modify the HIGH ouput
to delay 0.4s and LOW to 0.2s.

Letter “S”

6. Operate step 2, 3 and 4 again.

out HIGH =

L

-‘_|::._]_~ LEDpin 3+ out LOW =



7. Add a delay time of 5s to the end, and  “SOS”  will repeat every 5s.

Complete Code:

3

YL LEDpin 3+ ouf HIGH

015

4. Test Result

After uploading the code, LED respectively blinks for 3 times in the sequence of quick,

slow and quick, which forms “S.0.S”. It repeats after 5s.



Project 4: Traffic Light

1. Description

The traffic light module limits the pedestrian and vehicular thoroughfare. It includes a

red, a yellow and a green light, which imply different instructions.
Red for Stop: Pedestrians and vehicles stop proceeding.

Yellow for Caution: Pedestrians and vehicles are ready for stopping. If the drive is

already in process, the speed should be slow.

Green for Proceed: Pedestrians and vehicles keep going with the abidance of traffic

regulations.

In this project, you can program to control a mini traffic light. For instance, set the
duration of each lights and the interval time among them. Besides, you may also add

a timer to alter light colors to schedule.

2. Wiring Diagram

e .
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3. Test Code

We simply stimulate the traffic light: green LED lights up for 5s, yellow LED blinks for 3
times, and red LED lights up for 5s. And we set this to loop.

The blinking of yellow LED can utilize for()statement we have mentioned in project 3.

Thus, we now only need to set the lighting time to complete a traffic light.

1. Drag the two basic code blocks.

2. Green LED lights for 5s: Drag an “LED output” block from “LED” and set the output
to HIGH at pin 4. Place a delay block after it and set the waiting time to 5s. Drag
another “LED output” block but set the it to LOW.

LEDpin 4+ out HIGH =

LEDpin 4+ out LOW »

3. Yellow LED blinks 3 times: Drag a “repeat” block from “Control” and set it to 3
times. Put an “LED output” block in it and set the output to HIGH at pin 4 followed by
a 0.5s delay time. Repeat this step but set the output to LOW, as shown below.

LEDpin 3+ out HIGH »

=
(%3]

LEDpin 3+ out LOWw

o=
(S5}

4. Red LED lights for 5s: Do the same as step to, but set the output pin to 2.

\.-'-.,_z

Lf LEDpin 2+ out HIGH~

JL LEDpin 2~ out LOW~



Complete Code:

Jf LEDpin 4+ out HIGH

YL LEDpin 3~ out HIGH -

LEDpin 2+ out HIGH =

LEDpin 2+ out LOW ~

4. Test Result

After uploading the code, green LED will light up for 5s, yellow LED will blink for 3

times, and red LED will light up for also 5s, in circulation.



Project 5: Rainbow Ambient Light

1. Description

Arduino 2812RGB LED is a programmable colorful dreamy light, whose lighting color,
brightness and rhythm are adjustable. This rainbow ambient light can used as a

dynamic decoration at will. Or you may control it to “dance with music”.

Importantly, it can be improved as an alarm. Its built-in sensor detects the ambient

surroundings to warn users by changing lighting colors, brightness and rhythm.

2. Working Principle

D3 2812 RGB D4 2812 RGB D5 2812RGB D6 2812 RGR Dl 2812RGB D2 2812 RGB

ws2812

vCC /CC e vee vee
c7 C8 c10
SIE = 100nF 100nF 100nF
G:D GﬁD —_ —
GND GND
Working Principle:

The data protocol adopts communication mode of single-line RTZ code.

After powering on and pixel resetting, DIN terminal receives data from the controller.
The firstly arriving 24bit data will be extracted by the first pixel and be sent to the

inner data register.

Remaining data will be amplified by an amplification circuit and be transmitted
through DOUT port to the next cascaded pixel. Being transmitted through pixels, the

signal decreases 24bit each time.

Besides, the automatic amplification and transmitting technology offer unlimited

number of cascade from signal transmitting, yet it is limited by transmitting speed.
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3. Wiring Diagram

e —
N
i I

@ 2999090920020090

4. Test Code

To begin with, let’s learn how to set 2812 RGB colors!

1. Drag the two basic code blocks.

2. Drag a “RGB LED” block from “RGB LED” and set the pin to 8 and the number of
LED to 6.

Xx pn 8+ () reBLEDs

3. Drag an “LED brightness” block from “RGB LED” and set the pin to 8 and the
brightness to 20. We don’t recommend you to set it particularly bright, as it is bad for
your eyes when debugging.

-ﬁ]ﬁ pin 8 = LED brightness @
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4. Drag a “clear all LEDs” block and set the pin to 8.

Xf pin 8~ dearalllEDs

5. Drag six “show color” blocks and set pins to all 8. Orderly, define the RGB as: 0 to O,
1to1,2to2,3t03,4to04,5to5, which respectively correspond to red, green, blue,
purple and white.

RGB o to o show color I |

RGB o to o show color (::)

RGB o to o show color 'i ‘l

RGB o to e show color .

RGE (@) 1o @ show color ()

Complete Code:

clear all LEDs

RGB o to o show color l'__l

RGB o to o show color C)

RGB o to o show color l" '

RGB o to e show color .

RGB o to ° show color I:__I

RGB o to o show color .




5. Test Result

After uploading code, wiring up and powering on, the LED will light up in different

colors.

6. Expansion Code

In this expansion project, let’'s model a mini light show!

1. Nest three “repeat” block and add a “variable +” in each, as follows.

Sef
mw@mm v

- @
@ ety | varare @ - @
repeat 1) |

2. Put the above three variables in “RGB” block so that these color values are
controlled.

:ﬁI— red = vanable @ green | vanable biue ' vanable @



3. Put the “RGB” block in a “show color” block to display colors. And define a variable
item to control the showing LED.

-IJ_I- pin 8 » RGB varable @ to varnable @ show color {,J—;

Complete Code:

mmhn

N
repeal (@l

XY pin 8+ RGB vaime@to vanaue@ showcolor  If red vaimh@geen m@m mahle@

Ay
Ll |

e
=

- —

=
7. Code Explanation

1. Set the number of 2812 RGB. One development pin can control multiple 2812 RGB
LEDs, so we need to set the number in advance and select the connecting pin.




2. Set the brightness of 2812 RGB. Select the pin firstly and input the brightness value
within 0-255, in which 255 is the brightest.

3. Turn off all 2812 RGB. This block clears all LED by selecting their common affecting
pin.

YY pin 8+ clearallLEDs

4. Control the display of 2812 RGB. We can fill the blanks to control the lighting LED
and its color after selecting the pin. For instance, “O to 0” means only the first LED

lights up. After uploading the code, the first LED will turn on in the set color.

NOTE: The two blanks also can be filled with variables, so that a light show is able to
be formed.

5. Set the color of 2812 RGB. The displaying color can be modulated by the value in
red, green and blue(R, G and B). Although we have covered how to set the showing
color in Point 4, it is a direct choice which does not facilitate the control of code. Thus,
we add this block in the color settings of 2812 RGB.

3 i @D oo @) 1o @D

6. Set a gradient color of 2812 RGB. We firstly choose the pin and lighting LED(0-5
means all six LED), and then set the color value from 0 to 360. Variables also can be
added.

ﬁ pin 8w o to e RGB LEDs show a gradient color from o to @

7. Set the distance. The blank should be input a number to indicate the shift distance.
In this example code, it means to shift 1 unit in each loop.




8. Set the rotation distance. We set the pin and input the rotation distance in the
blank.

-‘ﬁ} pin & = rotate pixels by o

9. We set the pin firstly and define the pixel to “0 to 5”. The max value is 360. We
light 2812 RGB up through setting the current value. When the current value equals

the maximum, all six LED light up.

pin &= o to ° RGB LEDs show histogram curmrent value: ° max value: @

Project 6: Water Flow Light

1. Description

This simple water flow light project guides you in electronic packaging. In this project,

we control LED to shift the color in a specified speed.

2. Wiring Diagram

s 00000 o
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3. Test Code

A water flow light consists of a stream of LED lighting from left to right and vice versa.

1. Drag the two basic code blocks.

2. Drag two “LED output” block from “LED” and set the output to LOW at pin 6 and
HIGH at pin 3. And set a 0.2s delay.

YL LEDpin 6+ out LOWsw

LEDpin 3+ out HIGH »

3. Drag another two “LED output” block and set the output to LOW at pin 3 and HIGH
at pin 4. Also, set a 0.2s delay.

YL LEDpin 3~ out LOW~

il LEDpin 4+ out HIGH »

4. Similarly, set the output to LOW at pin 4 and HIGH at pin 5 with a delay time of
0.2s.

LEDpin 4~ out LOW =

Jaf LEDpin 5+ out HIGHw

5. Again, set the output to LOW at pin 5 and HIGH at pin 6 with a delay time of 0.2s.

Yt LEDpin 5+ out LOWw

YL LEDpin 6+ out HIGH»




Complete Code:

4. Test Result

After uploading code and powering on, the stream of LED light up from left to right

and vice versa in a loop.



Project 7: Buzzer

1. Description

An active buzzer can function as an alarm, a reminder or an entertaining device. It

provides reliable voice warning for you.

What’s more, it stimulates various sounds and features high control-ability, so that

you can experience an interesting and real experiment.

2. Working Principle

BUZZ1

R3 I
vee—ZR}—

GND
Working Principle:

An active buzzer integrates a multi-vibrator, so it makes sound only by a DC voltage.

Pin 1 of the buzzer connects to VCC and pin 2 is controlled by a triode. When a high
level is provided for the base (pin 1) of the triode, its collector (pin 3) and emitter (pin
2) link to GND, and then the buzzer emits sound. Oppositely, if we offer a low level to

the base, the rest of pins will be disconnected, so the buzzer will remain quiet.
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3. Wiring Diagram

o000 OO
o000 60
doo00000
L L L X X L XX

4. Test Code

If the development board outputs a high level, the buzzer will emit sound. If it outputs

a low level, the buzzer will stop ringing. Thus, its code is similar to light up an LED.

1. Drag the two basic code blocks.

2. Set the “Buzzer output” block from “Buzzer” to HIGH at pin 3 with a delay of 1s.

(W buzzerpin 3+ out HIGH v
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Complete Code:

{{ﬁh buzzerpin 3 * out HIGH w

5. Test Result

After uploading code and powering on, the buzzer emits sound for 1s and stays quiet

for another 1s, in circulation.

6. Code Explanation

Buzzer output block. We firstly define the pin to 3 and then set the output to “HIGH”
or “LOW”. The buzzer will beep when at HIGH, while it will be quiet at LOW.

{{1. buzzerpin 3+ out HIGH =




Project 8: Music Performer

1. Description
This project realizes a music player with an amplifier on the development board.

This speaker can not only play simple songs, but also perform music made by yourself.
Thus, you can program other interesting codes in the project to accomplish splendid
learning outcomes.

2. Working Principle

Control IN
. GND-|| —
RP1
RP-3386P 3 %
B R
1uF
o
GND
Working principle:

The electrical signal is input from pin 1 of RP1 (adjusts signal intensity, which is also
the sound volume). After coupling in C4 and passing R5, the signal reaches IN- pin of

8002B, in which it is operationally amplified and output to BEE1 speaker.
3. Wiring Diagram
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4. Test Code

Tone PIN# NOTE C4 = duration
Tone PIN# NOTE D4 = duration
Tone PIN## NOTE E4 = duration
Tone PN NOTE F4 = durafion
Tone PIN# NOTE G4 = duration

Tone PIN# NOTE A4 » duration

Tone PIN# NOTE B4 = duration

MNoTone 6 =

5. Test Result

After uploading code and powering on, the amplifier circularly plays music tones with
corresponding frequency: DO, Re, Mi, Fa, So, La, Si.

6. Expansion Code

For a little more complicated, let’s make it to play a birthday song. We have already
added some songs in library so you can directly drag these song blocks from “Music”.

[ TonePIN# 6+ playmusic Bithday w



7. Code Explanation

1. Set the tone frequency. After setting the pin, we can select the frequency to
compose music. However, do not forget a delay time.

5 TonePIN# 3~ frequency NOTE C3 w

2. ltis also used to set the tone frequency. What differs is that it has already included
a duration so that we can omitted a delay block.

fj Tone PIN# 3 + frequency MNOTE C3 = duration 14 =

3. Play music. For convenience, we have integrated six songs in our code blocks.
Therefore, you only need to select the pin to play different songs.

/A TonePIN# 3+ playmusic Birthday v

4. Quit the play. Just select the relevant pin to stop the playing song.

J—j NoTone 3 =

Project 9: Digital Tube Display

1. Description

This display module, whose display range includes 0 ~ 9 and simple letters, consists of

four digital tubes with seven LED on each and can be used as a counter or a clock.

Moreover, multiple functions can be realized by connecting their pins to the

development board, such as timekeeping and some game storing.


file:///E:/fks0002-keyestudio-nano-arduino-readthedocs-io-en-latest/fks0002-keyestudio-nano-arduino-latest/index.html

2. Working Principle
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Working Principle:

TM1650 utilizes IIC protocol and adopts two bus lines (SDA and SCL).
The code is provided in our blocks, and the digital tube will display numbers via this

code.

3. Wiring Diagram
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4. Test Code

To show numbers on the display, you only need to drag a “TM 1650 display” block
from “Digital tube” and set the number string to 9999.

.

9999

5. Test Result

After wiring up and uploading code, the digital tube display shows “9999”, as shown

below.

6. Expansion Code

Let’s have some difficult operations. Rather than static numbers, we handle it to show
some dynamic ones. The following code manipulates the tubes to display 1~9999 by

“for” loop.

1. Drag the two basic code blocks.

2. Drag a “variable Type” block from “Variables”. Set the type to int and name to item,
and assign 0 as its initial value.

Declare Global + variable Type int * Name @ Assigned to o




3. Drag a “repeat” block from “Control” and set to 9999 times.

e G

=

4. Drag a “variable mode” from “Variables”, define its name to item and set the

mode to “++”.

5. Drag a “TM 1650 display” block from “Digital tube” and replace the string value
with variable item. Add a delay time of 0.5s after it.

repeat (@etl]

Change @ variable mode ++ w

TM1650 display string  variable @

wait @ seconds

6. Add a “set variable” block after the “repeat”. Set item variable by 0. Otherwise, the
item value will be out of display range after 9999 loops.

Complete Code:

when Arduino begin

Declare Global + variable Type int *+ Name @ Assigned to o

forever

repeat Wik

Change @ variable mode ++ =

=4l TM1650 display string  variable

wait @ seconds



7. Code Explanation

1. Set the display string. Directly type numbers or letters you want to display in the
blank.

[BEBH TM1650 display string @

2. Set the ON or OFF of this TM 1650 digital tube. Each tube can be controlled
separately.

BBBE ™™1650 1+ dot ON v

3. Itis able to clear the display or used as a master switch to turn on or turn off the
digital tube.

HH8H T™M1650 clear «

Project 10: Dot Matrix Display

1. Description

This module consists of a 8x8 LED dot matrix with one control pin for each row as well

as each column to adjust the brightness of LED.

Connecting with Arduino board, the brightness of LED is controlled via programs. In
this way, simple characters and figures are able to be displayed. It also can be applied

in game machines or screens.



2. Working Principle

LED2

MAX7219-DIGO 9 13 MAX7219-DP
[AX7210DIG] (14| sesensss 5 AX7219-A
TAX7210-DIG2 T [AX7219-B
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Working Principle:

U6
MAX7219-DIN 1 o 124
MAX7219-CS 12 Egjm A}[z)gg}; 22° MAX7219-DP
MAX7219-CLK__13 17_MAX7219-G
CLE AEG G =
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[AXT219-DIG2_ 6 |1y AFG D22 MAX7219:D
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[AXT210-DIGE 3 |- AEG B|_L6 MAX7210.B
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(AXT219-DIGE 5 | ol <ol 110 1
AX7219-DIG7 ﬁ Hat IS 93 :|_I o
B GND R3010K
— s TOONF| 10uF/25V
GND

MAX7219 is an IC with SPI communication and controls 8x8 dot matrix. The MAX7219

SPI communication has integrated in our libraries and you can recall directly.

3. Wiring Diagram

4. Test Code

1. Drag the two basic code blocks.
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2. Drag a “init matrix display” from “Matrix” and set CS to 10. DIN and CLK are fixed
pin respectively to 11 and 13.

i init matrix display DIN11 CLK13pinCS 10 w

3. Drag a “set brightness” block and set it to 3. Don’t set an extreme high value when
debugging. It may hurt your eyes.

_ martix display set brightness o

4. Drag a “image” block and choose heart icon.

Ii Martix displayimage ¥ =

5. Lastly do remember to add a “refresh” block at the end.

refresh the display of martix display

Complete Code:

e S

da8 e

-

init matrix display DIN11 CLK13pinCS 10 =




5. Test Result

After wiring up and uploading code, a heart will be displayed on the dot matrix, as

shown below.

6. Code Explanation

1. Set the CS pin. In the code, DIN is fixed to 11 and SLK to 13, yet CS pin is optional.
For convenient wiring, we select 10 (Attention: pin 12 is not available for CS).

2. Draw pixels. This code block will light up or turn off pixels on the dot matrix by axis
x and y, with red for on and black for off.

3. Draw line. Locate the line by two group of coordinate points, also with red for on
and black for off.




4. Show characters. We have add character libraries so you only need to type a
letter(only one) to display it on the dot matrix. Besides, it must be used cooperatively
with a “rotation 180°” block.

E martix display show char o color red =

5. Show numbers. Similarly, you only need to type a number(only one) to display it
on the dot matrix, and it also must be used cooperatively with a “rotation 180°” block.

6. Show scrolling character strings. Collocating a “rotation 180°” block, the specified
scrolling strings will be displayed after setting its speed.

! martix display loop show speed @

7. Display image. For convenience, we have already integrated some emotion icons

which can be selected directly.

Ii Martix display image N _N =

8. Display fill colors. You may set to black (LED goes off) or red(LED lights up).

‘. martix display fill color red =

9. Refresh the display. The dot matrix must be refreshed if it displays something. Or
else, an error may occur.

refresh the display of martix display




10. Set the brightness. You can lower the brightness when debugging to avoid

offending to your eyes.

! martix display set brightness o

11. Set rotation angles. For high compatibility with more code, some data and icons

need a rotation with the avoidance of inverted display. That is why a “rotation 180
block is necessary in codes.

’i martix display set rotation 0° =

Project 11: LCD

1. Description

Arduino 12C 1602 LCD is a commonly-used auxiliary device for MCU development
board to connect with external sensors and modules. It features a 16-bit wide

character and 2-line LCD screen, whose brightness is adjustable.

This programmable module is convenient for data editing, displaying and managing.
Besides, it can display not only characters and figures but sensors value, like

temperature, humidity or pressure value.

As a result of its usability, the display is wildly applied in many fields, including smart

home, industrial monitoring system, robot control and automatics’ electronics.



2. Working Principle

Ve Voo | vee S
== J19
C43 |1
GND-ll = VSS
10] ] 10 10K A K s ; = VDD
R27| | R28 91 i - R30) 1 ! R 'l\{g
ST i R LCD SDA = L e B
Al SDA > Cs__ 6
3 4 LCD SCL E
A2 SCL — Wl
B2 r DN X &l o
RW 5 T2 1ed-D7 GND = D1
Pl P7 3
5 16 11_1cd-D6 YE— D2
7] 22 PO Mo ps 2 p3
< P3 P3 5 lod.D4 led-DAT1
N I
== PCFR5T4T
GND
1CD SDA 1 111?
ICD SCL | 2 .
2Pin
Working Principle:

It is the same as IIC communication principle. Underlying functions have packaged in
libraries so that you can recall them directly. If you are interested in these, you may

have a further look of underlying driving principles.

3. Wiring Diagram

N® e

AiiLliddilill Ll
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4. Test Code

1. Drag the two basic code blocks.
2. Drag “init LCD” block from “LCD” and set the 12C address to 0x27.

init lcd I12C address 0x27 =

3. Drag the “LCD back light” block and set it to ON. Characters are not easy to read if
there is no back light.

set lcd back light on +

4. Drag a “LCD cursor position” block and set x to 3 and y to 0. Add an “LCD print”
block and type “keyestudio” in the blank.

set lcd cursor position x: o y: o

(=:slslslj 1l Keyestudio

5. Again, drag another “LCD cursor position” and set x to 2 and y to 1. Add an “LCD
print” and type “Hello,world!” in the blank.

set led cursor position x: o y: o

[+ lali il Hello,world!

Complete Code:

when Arduino begin

init lcd 12C address = 0x27 =

set lcd back light on =

forever

set lcd cursor position x: o y: o
[afelil 8l keyestudio
set led cursor position x: o y: o

lcd print

Hello, world!

z



5. Test Result

After wiring up and uploading code, turn on the LCD, and “Hello, world!” and

“keyestudio!” will displayed on the LCD.

If the characters are unclear, please fix the backlight potentiometer by the small
slotted screwdriver(included in this kit). Connect an external power supply if

necessary.

kegestudilo
11o;world!

He

6. Code Explanation

1. Set the [IC communication address. In this project, the address of LCD 1602 is
0x27.




2. Control the LCD back light. The displayed characters will be seen much clearly if
the back light is on.

set icd back light on =

3. Set the cursor position. It will provide an accurate position through axis x and v.
Possible values are X: 0-15 and Y: 0-1.

set lcd cursor position Xx: o y: o

4. Print characters on LCD. The blank can be filled with characters or variables, which

is convenient for displaying the values from sensors and modules.

[+=sMelsi i@l Hello keyestudio

5. Blink the cursor at the display position. By default, the cursor is in inactive.

sef lcd cursor display » style blink »

Project 12: Servo

1. Description

This servo features high performance and high precision with a maximum rotation
angle of 180°. Weighting only 9g with a tiny size, it is perfectly suitable for any mini
devices in any occasion. What’s more, it enjoys short startup time, low noise and

strong stability.
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2. Working Principle

Angle Scale: 180° (commonly 360°, 180° and 90°)
Drive Voltage: 3.3V / 5V

Pin: Three-wire

(OV) GND
(+5v) vcCC
(PWM) s

GND: Grounded, in brown
VCC: power supply pin connecting to +5v/3.3V, in red

S: Signal pin controlling PWM signal, in orange

0 degrees 45 degrees 180 degrees

(o] o]

o o]

o o

000 000

o] (o]

o o]

@) O

high |_| high high [

low low low

500uM 1000puM 2500 uMm

Control Principle:

The rotation angle is controlled via duty cycle of PWM.

Theoretically, standard PWM cycle is 20ms(50Hz), so pulse width should distribute
within  1ms~2ms. However, the actual pulse width reaches 0.5ms~2.5ms,

corresponding to 0°~180°.

Pay attention that, for the same signal, the rotation angle vary from servo brands.



3. Wiring Diagram

L]
i

(I XXX XX}

o000 0OO
eovcccee @

(I XX XX XX}
(I XX X XXX}
2000 QOO

( X ]
o0
e
{ X ]
L X ]
{ X
L X ]
{ X ]

4. Test Code

1. Drag the two basic blocks and put a “variable” block between them. Set the

variable type to int, name to angle, and assign O as its initial value.

Declare Global » variable Type int + Name @ Assigned to o

2. Servo gradually rotates from 0° to 180°: Add a repeat block and set to 180 repeat
times (180 angles). Drag a “change variable” and a “servo” block and put them in the
repeat one. Name the variable “angle” and select the mode “++”. Set Servo PIN to 9

and degree to the named variable. Don’t forget to delay 15s.

Change @ variable mode ++ =
g' ServoPIN# 9 » degree variable delay o
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3. Servo gradually rotates from 180° to 0°: Repeat step 2, but set the variable mode

o" o

to "- -

Change @ variable mode -- =

ﬁ Servo PIN# 9 = degree variable @ delay e

Complete Code:

when Arduino begin

Declare Global + variable Type int+ Name Assigned to o

5. Test Result

After wiring up and uploading code, the servo starts to rotate from 0° to 180° and vice

versa.



6. Code Explanation

1. Set the values of Servo. Servo pin and rotation angle can be controlled by setting

parameters on this block.

ﬁ' Servo PIN# 9 - degree @ delay @

2. Read the current degree of the Servo.

ﬁ Servo PIN# 9 = read degree

Project 13: Mini Lamp

1. Description

In this project, we control a lamp by Arduino Nano and a button. When we press the

button, the state of the lamp will shift (ON or OFF).

2. Working Principle

VCC

R29
o 51

- 1
C20
1 | 3 2
3 le 4 ‘ 100nF

L GND

Working Principle: When the button is released, a voltage VCC passing through R29
provides a high level for S terminal. When it is pressed, pin 1 and 3, pin 2 and 4 are
connected and voltage on S1 arrives GND as a low level. At this moment, R29 avoids a

short circuit between VCC and GND.
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3. Wiring Diagram

O g eunnnranssesene
L]

@

é—

)
[ o= )
il ER

LU

. EEEENEN
A

4. Test Code

1. Add two basic blocks.

2. Drag a “baud rate” from “Serial” and set it to 9600.

serial begin baudrate 9600 =

III

3. Then drag a “print” block from “Serial”, type “Key status:” in the blank and set it to

“no-warp”.

serial print

4. Drag another “Serial print” block from “Serial” and set the mode to “warp”. Add a

“state value of button” from “Button” and set the interface to 8.

serial print
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Complete Code:

when Arduino begin
serial begin baudrate 9600 +

forever

SRl Key status: no-warp «

serial print @1 The state value of button in interface 8 » warp «

5. Test Result
After wiring up and uploading code, open the serial monitor and set the baud rate to

9600.

When we press the button, serial port prints “Key status: 0”; When we release the

button, serial port prints “Key status: 1”.

Key status:1
Key status:1
Key status:1 f i
ey status:1 '@l’
Key status:1
Key status:1
Key status:1
ey status:1
Key status:1
Key status:0
Key status:0
ey status:0
Key status:0
Key status:0 I

v

Key status:0
ey status:0
Key status:0
Key status:0
Kev status 0




6. Expansion Code

Flow Diagram:

s

4

—p button = LOW

‘L Yes

led val = lled val

|

v
led val =1 LEDon
led_val =0 LED off

i

v
No
— button = LOW 4
| Yes W
y
Wiring Diagram:

e @ LN O .

00000000 @ 9999900000000808
c0cec00s Patnannennsees
00000000

00000000

00000000

00000000

00000000

i
[
= -
o wE
B
"

=




Code:
1. Drag two basic blocks.

2. Drag a “if&else” block from “Control”. Add a “button pin” block from “Button”

after “if” and set its interface to 8.

3. Put an “LED output” block under “if” and set the output to HIGH, and put another
under “else” and set to LOW. LED pins are both at 3.

31' Interface 8 w  button was be pushed? then

LIS

-} LEDpin 3+~ out HIGH =
else

YL LEDpin 3% out LOW w

Complete Code:

when Arduino begin
forever
@»‘ Interface 8 =  button was be pushed? then

LEDpin 3+ out HIGH =

LEDpin 3+ out LOW =

7. Code Explanation

1. Determine whether the button is pressed. If it is, this block expresses true; If not,it

is false.

& interface 8 v button was be pushed?




2. Read the current button value. When the button is pressed, the value is 1. Or else,

itis 0.

@'l The state value of button in interface 8 =

3. If the condition in the hexagon is true, “if” block will be executed. Otherwise, the

program runs “else” according to block.

4. Set the baud rate. Please guarantee the serial baud rate fit the counterpart of
serial monitor, or it won’t print anything. The commonly used baud rate are 9600 and
115200, and here we set to 9600.

serial begin baudrate 9600 =

5. Print characters on serial monitor. The printed words are what you type in the
blank. Besides, three print modes are included: warp, no-warp and HEX

(hexadecimal).

Sl a8l Hello KidsBlock SERVETjRg




Project 14: Counter

1. Description

Arduino 4-bit digital tube counter can record numbers within 0~9999. It features

display speed and counting mode adjustment as well as resetting function.

This module is wildly applied in real-time counter (such as button-press and DC motor

rotation count), gaming and experiment equipment.

2. Flow Diagram

Start

Nixie tube displays item value

Read the yellow button value ; Read the green button value ;
Read the red button value

No

green_key=0 No
Yes
. . yellow_key =0 No
item=item+1
Yes
No
item >9999 . : red_key=0
em item=item-1
Yes Yes
item=0

item=0
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3. Wiring Diagram

LEE Raiiagh LR
000000 ¢ : .iy 0000000 o

sitists: e — ) ) ) O

_J.

B I

BR3P P OUT

4. Test Code

1. Drag the two basic blocks and put a “variable” block between them. Set the

variable type to int and name to item. Assign O as its initial value.

Declare Global » variable Type int = Nm@h&sﬁgmﬂloo
i |

2. A. Drag an “if” block from “Control” (it executes only when its condition is

satisfied).

B. Put a “Button pressed” block from “Button” to the condition box(the hexagon one)

and set the interface to 5.


file:///E:/fks0002-keyestudio-nano-arduino-readthedocs-io-en-latest/fks0002-keyestudio-nano-arduino-latest/index.html

C. Drag a “variable mode” block and put it after “then”, and define it as “item” and

set the mode to “++”.

3“-, interface 5 + button was be pushed? then

Change @ variable mode ++ =

“"

3. Repeat step 2, but set the interface to 4 and mode to “——".

. interface 4  button was be pushed?  then

Change @ variable mode

4. Drag another “if” block from “Control” and define its condition that “interface 3
button was be pushed?”. Put a variable setting block after “then” and set the

“variable by 0”.

5. Drag one more “if” block from “Control”. Find the “>" block in “Operators” and fill
the left blank with “variable item” and the right with “9999”. Also, put a variable
setting block after “then” and set the “variable by 0”.

variable @ >

Set @ variable by o

6. Drag a “TM1650 display” block from “Digital tube” and set the displayed string to
“variable item” block. Finally, don’t forget to add a 0.2s delay.



Complete Code:

Declare Global » variable Type int * Name @ Assigned to o

. inteface 5 v button was be pushed?

5. Test Result

After wiring up and uploading code, press green button to add 1, yellow to minus 1,
and red to reset. Press the button and hold, and the displayed value will keep adding

or subtracting.

6. Code Explanation

@-0

A greater-than block is used for judgment between two values. These two blanks can

be replaced with either numbers or variables.



Project 15: Responder

1. Description

This programmable responder inputs and receives signals through Arduino
development board and a group of buttons, and it judges the correctness of answers

by an LED.

Responders exercise students’ reaction ability and draw their attention to questions.

If the answer is correct, the respondent obtains a lot scores.

Moreover, it simplifies teachers” manipulation of question-grabbers and cuts answer

clutters. It may even stimulate students’ interests in learning.

2. Flow Diagram

Read the red
button value

No
red_key_val=0

Yes

Read the yellow button value ; Read the green button value ;
Read the blue button value

No
blue_key_val=0
Yes
No
Blue led yellow_key_val=0
lights up
Yes
No
il green_key_val=0
lights up
Yes
Green led

lights up
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3. Wiring Diagram

. . LB Bl
L
2 & & o0 o ]

©0000000 wissssssssssasenss

BR3P P OUT

4. Test Code

1. Drag the two basic blocks and put a “variable” block between them. Set the

variable type to int and name to item with an initial assignment of 0.
2. Add an “LED output” block, define its pin to 10 and set the output to HIGH.

3. Drag an “if” block and add the condition “interface 6 button was be pushed?”.

JX LEDpin 10+ out HIGH »

:

4. Add a variable setting and four LED output blocks under “then”. Among them, we

name the variable “item” with an assignment of “0”, and set all outputs to LOW


file:///E:/fks0002-keyestudio-nano-arduino-readthedocs-io-en-latest/fks0002-keyestudio-nano-arduino-latest/index.html

respectively at pin 10, 9, 8 and 7 (The responder works only when all LED light out).
Likewise, don’t forget a 0.2s delay.

Set @ variable by o

LEDpin 10+ out LOW =

LEDpin 9+« out LOW =

LEDpin 8+ out LOW =

LEDpin 7+ out LOW »

5. Add a “repeat until” block and set the “until” to “item = 1", as shown below. When

item = 1, exit the loop.

epeatit rove @) - €D -

| -

—_— %

>

o
6. Drag another “if” block and set the condition “Interface 3 button was be pushed?”.
Add an “LED output” block under “then” and set the output to HIGH at pin 7. And add

a “set item variable by 1” to exit this condition block.

=

YL LEDpin 7w out HIGH v

Set @ variable by o

-

7. Repeat step 6, but set interface to 4 and LED pin to 8.

LN I
A

YL LEDpin 8+ out HIGH +

Set @ variable by o




8. Operate step 6 again, but set interface to 5 and LED pin to 9.

@ﬂ inteface 5 w»  button was be pushed?

LY LEDpin 9w out HIGH w

Set variable by o

Complete Code:

LED pin 10 =

LED pin
LED pin

LED pin




5. Test Result

Wire up and upload the code.

The answers of respondents are only valid when the red LED is off(red button is

pressed).

When someone presses his/her button(yellow, green or blue), the appropriate LED as
well as the red counterpart lights up. By now, rest of LED cannot turn on when
pressing buttons. The responding action can be performed only when the red button

is pressed again.

6. Code Explanation

aD

An equal block is used to judge whether the two values are equal.

Project 16: Timebomb

1. Description

This project will give you an opportunity experience an interesting timebomb game.

In this project, the dot matrix represents your timebomb, while the digital tube
displays remaining time. Buttons can not only control the bomb but also set its time.
You may set a countdown to control this bomb, and it explodes when the countdown

is over. Beyond that, a buzzer is adopted to alarm.

Anyhow, by programming on multiple sensors, your comprehensive capability of logic

thinking can be enhanced.
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2. Flow Diagram

Dot matrix displays a smile

Nixie tube displays item value

Read the yellow, green and blue button value

blue_key =0 No
. Yes
green_key=0
item=item+1
Yes
item=item-1

Nixie tube displays item value

item=item-1
No
item =0
| Yes

Dot matrix displays crying faces
Read the red button value
No red_key=0

Yes

No

yellow_key =0

| Yes

No
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3. Wiring Diagram

-
-
-
=
-
]
L]
L

)
[ o= )
L R

g ==

4. Test Code

1. Drag that two basic blocks.

2. Add an “init matrix display” block from “Matrix” and set the pin CS to 10. What
follows it are a “brightness” block with its value of 7 and a “variable” block (set

variable type to int and name to item, assign O as its initial value).

init matrix display DIN11 CLK13 pinCS 10 =

martix display set brightness o

Declare Global + variable Type int + Name QiEull Assigned to o

3. In “Matrix”, drag a “fill color” block and select “black”(i.e. all LED go off to clear
previous display). Add a “display image” to define a new icon, and here we choose a

smile face. Then, put a refresh block to renew the display.
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martix display fill color black

Martix display image N_N »=

refresh the display of martix display

4. Drag an”if” block and fill the condition box with “interface 3 button was be
pushed?”. Add a “variable mode” block after “then” and set its name to item and

mode to “++”.

$, interface 3 » button wasbe pushed?  then

Change @ variable mode ++ w

5. Repeat the operation in step 4, but set the interface to 4 and the mode to “- -“.

Change variable mode -- v

6. Drag an “if” block to judge whether pin 5 is pushed. In this “if”, we add a repeat

block and set its stopping condition that the variable “item” equals O (item = 0).

7. In the “repeat until” loop, put a “variable mode” and set “item” to “- -”, as shown
below. Drag a “TM1650 display” block from “Digital tube” and define the showing
string as “variable item” block. Then add a “buzzer output” block and set output to
HIGH at pin 2 followed by a 0.5s delay. Re-operate the last procedure but set the
output to LOW.

repeat until variable @ = o
Change @ variable mode --w

HBBHE T™M1650 display string  variable @

((Pm buzzerpin 2w out HIGH »




8. Program another loop code and define the quit condition as “interface 6 button
was be pushed?”. The following executions are in this loop. Put a “TM1650 display”
block and define the showing string as “variable item” block. Then repeat step 3 but

here we set the image to a crying face.

repeatuntii R Interface 6 v  button was be pushed?

BE8H T™™1650 display string  variable @

martix display fill color black =

ﬁ‘ Mariix display image > < w

refresh the display of martix display

9. Drag an “if then” block and fill the blank with a greater-than condition: item >
9999. Add a statement “set item variable by 0” in this condition block.

10. Drag a “TM1650 display” from “Digital tube” and define the showing string as

“variable item”. For the same, don’t forget to delay 0.2s.




Complete Code:

when Arduino begin

init matrix display DIN11 CLK13 pin CS
martix display set brightness o
Declare Global » variable Type int * Name @ Assigned to o
forever
martix display fill color black =
Martix display image N_N +=
refresh the display of martix display

if @1 Interface 3 =  button was be pushed?

Change @ variable mode ++ »

(@1 Interface 4 »  button was be pushed?

Change variable mode -- =

‘@1 Interface. 5 »  button was be pushed?

repeat until variable @ = o
Change @ variable mode -- »

| TM1650 display string  variable
(tE. buzzerpin 2 * out HIGH »

wait @ seconds

{U. buzzerpin 2 * out LOW =

| wait @ seconds

repeat until (@"I Interface 6 =  button was be pushed?

BHEE T™M1650 display string  variable @

martix display fill color black =
Martix display image > < =

refresh the display of martix display

Set variable by o

m TM1650 display string variable @&yl



5. Test Result

After wiring up and uploading code, press blue button to add time, green to reduce
and red to reset. Press yellow button for counting down. When it is over, the bomb

explodes.

Project 17: Invasion Alarm

1. Description

This simple invasion alarm detects invaders in houses or small offices and warns the

host to take measures in time.

In this project, the sensor monitors a certain area. Some device on Arduino board will
trigger LED to light up and buzzer to beep for caution if a movement is detected in

that zone.

Virtually, this module features practicability, simpleness and low costs. With the
exception of home and office, it also applies to factories, warehouses and markets,

which, to a large extent, protects property security.

2. Working Principle

VCC 2
E H"..-"— : & | U4
o SE C12 Cil ﬁ
U5 10uF 100nF
© v RI2
& ‘ 20K :
o 1 1r

GND GND
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Working Principle:

Human body(37°C) always emits infrared ray with a wavelength of 10um or so, which
approximates to that of the sensor detected. On this account, this module is able to
detects human beings movement. If there is, PIR sensor outputs a high level about 3s.

If not, it outputs a low level.

3. Wiring Diagram

" N K N N N B v
L

e
00060000 guussneanasesaee
eo000®
2000

4. Test Code

1. Add the two basic blocks and drag a “baud rate” block from “Serial” between them.

Set the serial baud rate to 9600.

serial begin baudrate 9600 +
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2. Add an “if&else” block. Put a “read PIR motion sensor” block in the hexagon box
and set the interface to 4, thus it will determine whether there is a human motion.
Add two “serial print” blocks after “then” and “else” and set both modes to “warp”. If

the condition is satisfied, print “Someone Invaded”. Or else, print “No one”.

3. Last but not least, delay 1s to limit the printing speed.

ﬁ‘ Read interface 4 * PIR motion sensor then

CEIRii8l Someone Invaded warp v

else

serial print @
wait o seconds

Complete Code:

when Arduino begin
serial begin baudrate 9600 +
forever

ﬁ Read interfacer 4 + PIR motion sensor then

S\l Someone Invaded warp «

else

serial print @ warp =

wait o seconds




5. Test Result

After wiring up and upload code, open serial monitor to set baud rate to 9600, and

the serial port prints the PIR value.

AU =
Mo One | .
Mo One

Mo COne

Mo One @I
Mo One

Mo One

Mo COne

Mo One

Mo One

Someone Invaded

Someone Invaded

Someone Invaded

Someone Invaded

Someone Invaded

Someone Invaded

Someone Invaded

Mo One

Mo One x

€ 5

6. Expansion Code

In this expansion project, let’s make an invasion alarm. When the PIR sensor detects
human, LED lights out and the buzzer emits sound. By contrast, LED goes off and the

buzzer stays quiet.

Flow Diagram:

Start

» Read the sound value

r;;, -

' No
LED goes off <« value > 100
Yes

LED lights up

.M.



Wiring Diagram:

©0000000 wssusssssesssensy

w
t~
r
=
M

((PW buzzerpin 6w out HIGH »

X)- LEDpin 5% out HIGH »

XL LEDpn 5+ out LOW

([t. buzzerpin 6« out LOW w




7. Code Explanation

4 Readinterface A0 v PIR motion sensor

When PIR senses human motions, it outputs a high level. Therefore, we can tell
whether there is a movement by reading the development board pin connected to

this sensor.

Project 18: Beating Heart

1. Description

In this project, a beating heart will be presented via an Arduino board, 8X8 dot matrix
display, circuit board and other electronic components. By programming, you can

control the beating frequency, heart dimension and its brightness.

2. Wiring Diagram

-
-t mEEN
= e
—_—
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3. Test Code

1. Drag the two basic blocks.

2. Initialize the dot matrix display. Set the CS pin to 10 and its brightness to 3. Put

these two executions between the basic blocks.
The following executions are all in “forever” block.

3. Clear the display. Control the display to draw lines and establish coordinates
system and its origin as the following. Then, refresh the display to show the smaller

heart with a delay of 1s.

O PO oy ™

et

martix dispiay fill color  black =

martix display draw line x0: o yi: e . X1 o yi: e color red =
martix display draw line x0: o w0: o K1 o yi: ° color red =
martix display draw line x0: o yi: o X1 o yi: o color red =

martix display draw pixel x: o ¥ o color
martix display draw pixel x: o ¥ e color




4. Repeat step 3 but draw lines as the picture below to show a bigger heart.

o= oo oy~

martix display fill color black =

marix display draw line x0; o vl o ,x1; ° vl
martix display draw line x0: o vy o e o Wi
martx display draw line x0; o yi. o 4 o wil;
martix display draw line x0: o yi: o , x1: o Wi

martix display draw line x0; o yi: o , x1: o yi:
martix display draw line x0; o yi: o , x1: o yl:
martid display draw line x0; o yi: o . X1: o yl:

refresh the display of martix display




Complete Code:

10 »

martix display fill color black =

martix display draw line x0: o y0: o ;X o y1l: o color
martix display draw line x0: o y0: o Sl o yl: o color
martix display draw line x0: o y0: o el o yi: o color
martix display draw pixel x: o V: o color
martix display draw pixel x: o y: o color

refresh the display of martix display

martix display fill color black =
martix display draw line x0:

martix display draw line x0:

martix display draw line x0:

martix display draw line x0:

martix display draw line x0:

martix display draw line x0:

martix display draw line x0:




4. Test Result

After wiring up and upload code, the two sizes of hearts are displayed alternately.

Project 19 : Dimming Lamp

1. Description

The dimming lamp adjusts the brightness of LED via a potentiometer and an Arduino
controller. For potentiometer, the brightness is influenced by different resistance,
which can be read and adjusted by connecting the meter pins to digital/analog pins
on board. What’s more, this system is applied to control voltage/current of other

devices, such as fans, bulbs and heaters.

2. Working Principle
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Working Principle:

Essentially, potentiometer is a resistor with changeable resistance. According to
Ohm’s law(U=IR), the resistance affects the voltage. In this project, the maximum
resistance is 10K. The Nano board will equally divide the voltage of 5V into 1024 parts
(5/1024=0.0048828125). The analog voltage is obtained by multiplying the read value
and 0.004882815.

NOTE: If you power the module by only USB, the working voltage may not reach 5V,
which causes a smaller analog value. So please connect an external DC 7-12V power

supply if necessary.

3. Wiring Diagram

2 & & @0 o -
-

® P urraneyERRISISNY
®

T
: B '_

4. Test Code

The analog value can be read:

1. Drag the two basic blocks. Put the baud rate setting block between them and set
to 9600.
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2. Add a “serial print” block in “forever” loop, and select “warp” as the print mode.

3. Drag a “read the value” from “pot” to the serial print, and set the pin to AO.

serial begin baudrate 9600 =

forever

serial print '%F read the value of pot AQ = warp -

5. Test Result

After wiring up and uploading code, open serial monitor to set baud rate to 9600, and

the analog value will be displayed, within the range of 0-1023.

Lad [d
L= B =R
%

€ ~

6. Expansion Code

We control the brightness of LED via a potentiometer. As we know, it is influenced by
PWM. However, the range of analog value is 0-1023 while that of PWM is 0-255.

Hence, we need a “map(value, fromLow, fromHigh, toLow, toHigh)” function to adjust

the range.



Wiring Diagram:

Do hlad

" N N N N N M - o1 ot ‘A N E N N N B
L

: ]
©0000000 Sssssssesssesensy . ,

E?hhh

iy ==

x
[ = o= )
L R

Code:

1. Drag the two basic blocks.

2. Add a variable block and set it to local. Select “int” as its type and name it as “pot”.

Declare Local + variable Type int *+ Name @ Assigned to o

3. Drag a “map” function from “Data” and put it to the assignment position. Set the

value of “map” to “read the value of pot A0”, whose range is from (0,1023) to (0,255).

Deciare  Local + variable Type It = Name @ Assignodto | map oy readthevae ofpot A0 ¢ iunll[a : Iﬁlo .@]

4. Finally add an “LED analogWrite” block. Set the pin to 3 and analog value to the

variable “pot”.

YL LED 3+ analogWite | variable @




Complete Code:

1
| Declare . Local = varinble Type int »+  Name @ Aszigned to | map sy readthe valee of pot AD v

@ @0 @

7. Code Explanation

1. map function. The analog value range can be converted from 0-1023 to 0-255. We
have known that LED brightness is controlled via PWM, yet the range of PWM is 0-255

while that of analog value is 0-1023. Thus, the later need a conversion through this f.

map @) ror (€D . € o €D €D

2. Read the analog value of potentiometer by setting its pin.

r#_!? read the value of pot A0 =

Project 20: Light Pillar

1. Description

The resistance(less than 1KQ) of the photoresistor varies from the light, hence it can
control the brightness of the dot matrix. When controlling, we connect this resistor
with an analog pin on the board to monitor the change of resistance. In this way, the

light automatically controls the brightness of the display.

Besides, it is widely applied to our daily life. For instance, a curtain automatically

opens or closes according to the outer light intensity.



2. Working Principle

vCC

Light

i

2] i)
100NF

Working Principle:
When it is totally in dark, the resistance equals 0.2MQ, and the voltage at signal
terminal (point 2) approaches to OV. The stronger the light is , the smaller the

resistance and voltage will be.

3. Wiring Diagram

e 000000 .« .,
©000000 wsssssssusessensy

¥ i

SOUND | =
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4. Test Code

1. The photoresistor value can be read:

2. Drag the two basic blocks. Put the “baud rate” block between them and set it to
9600.

3. Add a “serial print” block in “forever” loop with the mode “warp”.

4. Drag a “read the value” block from “Light” to the “serial print” block, and set the
pin to AQ.

ng&fu uino begin

serial begin baudrate 9600

serial print O read the value of light A0 w

#

5. Test Result

After wiring up and uploading code, open serial monitor to set baud rate to 9600, the

analog value will be displayed, withing the range of 0-1023.

JUul

556 00
550
556
561 (]
557
561
553
563
555
562
554
563
557
562
557
563
558

| sens I



6. Expansion Code

In this expansion project, we use this resistor to sensing the ambient light intensity.
The middle two columns are included in this experiment to represent light intensity.

The lighter it is, the more the lighting LED will be. This forms a “light pillar”.

Wiring Diagram:

¥ Mkl

LED
" N N N N N I "
L

|
® O g eunanransseseney
L]

Code:

1. Drag the two basic blocks.

2. In “Matrix”, initialize the dot matrix display and set pin CS to 10. Add a “brightness

setting” block and assign to 2.

f#  init matrix display DIN11 CLK13pinCS 10

% martix display set brightness o




3. Drag a “variable” block. Set its range to Local, type to int and name to light.

Declare lLocal + variable Type int + Name @ Assigned to o

4. Assign a map function to the variable. Add “read the value of light AO” from “Light”

to the value of map function, whose range is from (0,1023) to (0,7).

Dicars Local = variabla Type int = Mamo (i) Assignedio (map -0 readthevaeofignt 20 « e {ED) . {ED 1o D €D )

5. Find the following blocks in “Matrix”. Clear the display first, and then draw lines on
the display at dots (x0:3 y0:0, x1:3 y1: variable light) and (x0:4 y0:0, x1:4 y1: variable
light). Finally refresh the display of matrix.

mariix display fill color black =

mariix display draw line x0: o y0: o cx1: o y1: variable @ color red =
martix display draw line x0: o y0: o cx1: e y1. variable @ color red =

Deéclare Local »  variabie Type inl = Name @ Assigned bo | map :_l read the value of light  AQ = fram | o . @ Mo o i o ]

ki

.r”ii martie display fill color Black =

read the value of light AQ =

Read the analog value of photoresistor by setting the pin.



Project 21: Voice Control Light

1. Description

Voice control light module uses sound to control the brightness of LED.

It can connect to other sensors, for example, microphone converts sound to changing

voltage signal to be received by Arduino to control the LED on and off.

2. Working Principle

VCC RM
—|||IGN'D SE =
Us P e 1
Im358-55 — 4 3 6 | Im358-5
Im358-6 6 ;g* ?£ 3 Im358-5 4 5 100nF
4 et c )
iy 0K ; 20UT 1IN-—
VCC 10UT—¢ 10K
c3f| — LM358 (1K}
R —— I+ ¢35 R24
= = | —= Im358-6
L T e, Hom
_:ﬁ_ C40 o
—_T— o = 100nF
GND 21 aND
Working Principle:

When detecting a sound, the electret film in microphone vibrates, which changes the

capacitance and generates a subtle change of voltage.

Next, we make use of LM358 chip to build a proper circuit to amplify, which can be

adjusted by a potentiometer. Rotate it clockwise to enlarge the times.
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3. Wiring Diagram

@
@090 0 S 0@ @ veIssINBRRGEED

i v

4. Test Code

Find the “read the value” block in “Sound”, and print the read sound in the serial port.
Construct blocks as follows. Pay attention that do not add a delay when using sound

sensor.

warp -
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5. Test Result

After wiring up and uploading code, open serial monitor to set baud rate to 9600, the

analog value will be displayed.

€ ~

6. Expansion Code

The commonly seen corridor light is a kind of voice control light. Meanwhile, it also

includes a photoresistor.

Differed from that, here we establish a model that an LED only is affected by voice.

When the analog volume exceeds 100, LED lights up for 2S and then goes off.

Flow Diagram:

Start

Read the sound value

' No
LED goes off - value > 100
Yes

LED lights up



Wiring Diagram:

& . g 0 000000 o
e 000000 .+ :, .

©0000000 wsssssssasssssnsy .

Code:

1. Drag two basic blocks and put a variable block between them. Set the type to int

and name to item. Assign its initial value to O.

Declare Global + variable Type int + Name @Gyl Assigned to o

2. Add a variable block and fill the name with “item”, set the value to “read the value
of sound A0”.

Set @ variable by @ read the value ofsound A0 =




3. Drag an “if&else” block, and fill the hexagon with a greater-than block (set to: item

>100). If the condition is satisfied, LED outputs a HIGH level at pin 3 with a delay of

2s; or else, it outputs a LOW level at the same pin without a delay.

e @ > @) s

-
-[-l- LEDpin 3+ out HIGH *
wait

else

LVl

Y LEDpin 3+ out LOW w

Complete Code:

Declare Global » variable Type int * Name @iyl Assigned to o
forever
Set @ variable by LE} read the value of sound A0 =

if variable @ > @ then

‘ Yt LEDpin 3+ out HIGH »

wait o seconds

else

‘ Y- LEDpin 3+ out LOW




7. Code Explanation

1.5) read the value of sound A0 -

Read the value of sound by setting the related pin.

Project 22: Noisemeter

1. Description

Arduino noisemeter detects and shows noise in an intriguing way. It embodies the
voice signal to a series of dots, which are converted into patterns displayed on dot

matrix.

2. Wiring Diagram

OO P uurnErIRRIIIYS
]

(@)
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3. Test Code

1. Drag the basic blocks and initialize the display. Set the pin CS to 10 and brightness
to 2. Then add a variable block and select int and name it as “item” with an initial

assignment of 0.

2. Add a variable block and name it as “item”. Adopt a map function to convert the
read sound value range from 0-1023 to 0-7, yet the hypothesis maximum value of

sound is 450.

Set L&l Siring variable by  map I_EJ read the value of sound  AD = fram o i @ Jo | a , o |

3. Clear the display.

4. Program a condition. If the variable item is greater than -1, the dot matrix displays

(x0:0 y0:0 x1:1 y1:0) in color of red.

martix display fill color black =

5. Repeat step 4, but the judgment is whether item is greater than 0. If it is, dots at
(x0:1 y0:0 x1:1 y1:1) will light up. By that analogy, build code blocks referring to the

following coordinates.

6. Finally, refresh the display.

Reference Coordinates:

O poots oy ™

et




Complete Code:

init matrix display pin CS 10 =
martix display set brightness e

Declare Global v variable Type int * Name @ Assigned to °

forever

€ ring variable by map rea € value or1 soun: 7 rom 5 (o] 5
Set Stri iable b @ d the value of sound A0 from ( )to ( )

martix display fill color black =

variable @ > o then
martix display draw line x0: 2 : o y1: o color red =

variable @ > o
martix display draw line x0: B : ° y1: a color red =

variable @ > a
martix display draw line x0: B : e y1: e color red =

variable @ > e
martix display draw line x0: E : e y1: e color red »

variable @ > °
martix display draw line x0: B : a y1: ° color red =

variable @ > °
martix display draw line x0: B : o y1: o color red »

variable @ > °
martix display draw line x0: E : ° y1: e color red =

variable @ > o
martix display draw line x0: E : e y1: o color red »

refresh the display of martix display

<



4. Test Result

After wiring up and uploading code, the noise level view is displayed on dot matrix, as

shown below.

Project 23: Smart Cup

1. Description

In this project, we mainly adopt the Arduino development board to create a
programmable smart cup, which reveals the temperature of inner liquid through a
RGB indicator. By setting threshold values, the indicator will light up in different
brightness levels. If the threshold is exceeded, it will get brighter. Or else, it gets

darker.

In this way, you will have a better control of the drinking water, preventing from

being overheated or over-cooled.



2. Working Principle

‘;—“I-GND
L I e

|
DTHI1 —]—‘7“

J:l 00nF

GND

P1

Oood
(O0O00

jvee

OoonO
OO0
10000

Working Diagram:

Related settings in DHT11 is provided by manufacturers, so you only need to orderly
read and process data according to its sequence chart. Besides, the relevant codes
are packaged in our libraries, which is convenient for you to only set pins and read

values.
3. Wiring Diagram

e 000000+ .,
©0000000 g usssnssansssense
200000

i = |
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4. Test Code

LS Humidity no-warp *

= W Temperature: no-warp «

| seralpint.

dht11 o read temperature °C = warp *

5. Test Result

After wiring up and uploading code, click open serial monitor to set baud rate
to 9600, and the temperature and humidity value will be displayed.

IEINpEI diuis. LU Uy

Humidity: 5000 1
Temperature: 26.00

Humidity.61.00 @[
Temperature:26.00

Humidity:61.00

Temperature:26.00

Humidity.64.00

Temperature:26.00

Humidity:54.00

Temperature:26.00

Humidity.66.00

Temperature:27.00

Humidity:66.00

Temperature: 27.00

Humidity:69.00

Temperature:27.00

Hurmidity:62_00

Temperature:27.00 .




6. Expansion Code

In this expansion experiment, we will make a smart cup which can show liquid
temperature. We divide 100 into four parts with an LED representing for each:

Red LED: 75~100°C Yellow LED: 50~75°C

Green LED: 25~50°C Blue LED: 0~25°C

Flow Diagram:

Start
v
o +  Read the temperature value
|
f— RedLEDlightsup +— ' value>75
| No
.,(',
. . ] fes
— Yellow LED lights up - - 49<value <76
No
-
. Yes
|~— Green LED lightsup - 24 <value < 51
+ No
- BlueLED lightsup <& value < 26

Wiring Diagram:

LEG Bkt
" N XK N X N I '
L]

|
00000000 g sssssssassasensy
@ @ —




I init dnt11 ° pin 3% mode dht11 w

Declare Global » variable Type int * Name @ Assigned to °

Set @&EuP variable by * dht11 a read temperature °C =

variable @ < @
.

LEDpin 4+ out LOW »
LEDpin 5% out LOW w
LEDpin 6+ out LOW =

LED pin out HIGH =

variable @ > @ and variable @ < @

LED pin

LED pin

LED pin

LED pin

variable @ > @ and variable @ < @

LED pin out HIGH =

LED pin out LOW =

LED pin out LOW =

LED pin LOW =




7. Code Explanation

1. In this code block, the marked number can be filled in the blank so that multiple
temperature and humidity sensors can be connected. After setting the pin and mode,

the value can be read. In this project, we set the mode to DHT11.

init dht11 o pin 2+ mode dhti1w

2. Read the humidity value directly.

' ant11 @) read humidity

3. Read the temperature value directly in an optional unit of °C or °F.

el

31" dht11 . read temperature °C =

Project 24: Meteorological Station

1. Description

This mini meteorological station records the ambient temperature and humidity value

via Arduino board and related sensors.

Beyond that, for a more comfortable surrounding, it also automatically adjust these

two values according to environmental parameters.



2. Wiring Diagram

I |
L

© 6 g resesenssersaney
[ ]

3. Test Code

init Icd 12C address  0x27 =

set Icd back light on w

init dht11 ’ pin 3 * mode dht11 »

set Icd cursor position x: o y: G
CN Humidity: )
Icd print : AT dntr o red ity
set led cursor position x: a y: °

et

dht11 ° read temperature °C »
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4. Test Result

After wiring up and uploading code, LCD display will directly discover the ambient

humidity and temperature value.

humiditaies

temperature: 27 !

Project 25: Ultrasonic Diastimeter

1. Description

This ultrasonic diastimeter measures distance of obstacles by emitting sound waves
and then receiving the echo. That is to say, the distance is not an immediate value,
but an observed one by a theoretical calculation of time difference between emitter

and receiver.

Except distance measurement, ultrasonic is able to detect objects’ forms and

existence, set up automatic doors and estimate flow velocity and pressure.

What’s more, this module supports cooperative works with computers. As a result,

the measured value can be transmitted to computers via Arduino board.

In daily life, it is widely used for numerous equipment (such as motors, servo and LED)
as well as systems (like automatic navigation, controlling and security monitoring

systems).



2. Working Principle

VCC

LR | csioon v
_L_]_ TRIG 1 L8

C37 — €338 | L
10uF | 100nF &j
) 2Pin
GND
C40
~ 18pF
=
= RXI Ull
wdll - 1 : MRS A
. (@ > RN PD 2 B |1 oxp
g 7 RP BLIND2 = |3 C4l
2 rso] [[CS100A vee 4 i:.i%sn x}g 13 i plrF -
e : = , =
<2+ TESTI DVss ——|axp, O E
ECHO ™7 COMPO N 10 1 E
— TRIG 8 ECHO ik 9 CS100A vee &
A T (IR BV S
CS100A =

Working principle:

As we all know, ultrasonic is a kind of inaudible sound wave signal with high frequency.
Similar to a bat, this module measures distance of obstacles by calculating the time

difference between wave-emitting and echo-receiving.
Maximum distance: 3M
Minimum distance: 5cm

Detection angle: <15°
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3. Wiring Diagram

LI AL L LN pillilill

Al i e

4. Test Code

In “forever” block, construct two “serial print” blocks and drag a “read distance” block
from “Ultrasonic”. Set trig pin to 12 and echo pin to 13 both in cm. Do not forget a

delay of 0.5s. The complete code is shown below.

senal begin baudrate 9600 «

=il Disrance: no-warp =

senal print @I HC-SRO4trigpin 12+ echopin 13 + readdistance com = warmp v



file:///E:/fks0002-keyestudio-nano-arduino-readthedocs-io-en-latest/fks0002-keyestudio-nano-arduino-latest/index.html

5. Test Result

After wiring up and uploading code, open serial monitor to set baud rate to 9600, the

serial port prints the distance value.

Disrance:8
Digrance:&
Disrance:6
Disrance'9 T
Digrance: 12

Digrance: 15

Digrance: 18

Disrance:24

Disrance:28

Digrance:33

Disrance:36

Digrance:39

Disrance:44

Disrance:47

Disrance:53

Disrance:52

Disrance:314

Disrance:314

e ~

6. Expansion Code

In this expansion project, let’s make a diastimeter.

We display characters on LCD 1602. Program to show “Keyestudio” at (3,0) and
“distance:” at (0,1) followed by the distance value at (9,1).

When the value is smaller than 100(or 10), a residue of the third(or the second) bit

still exists. Therefore, an “if” judgement is necessary to determine a certain condition.

Wiring Diagram:
e 000000

$e000000 muumanmssne

LA L XL X X R

0000000
00009000
9000000
 E I X X X XX J
teeopo000
20000000




Code:

1. Drag the two basic blocks.

2. In “LCD”, initialize the LCD. Drag an “LCD print” block and add character string
“Keyestudio” (It also can be put out of “forever” block as this display is fixed). Add a

“variable” block and set type to int and name to “distance” with an initial assignment
of 0.

initlcd 12C address O0x27 «

sl flii® Keyestudio
Declare Global + vanable Type int + Name Assigned fo o

3. Assign the read distance value to the variable “distance”. Set the LCD to print
“Distance: ” and followed by the distance value (and we need calculate the front

displayed characters in advance to set a cursor followed them).

Set variable by [O.O) HC-SRO4trigpin 12 v echopin 13 » readdistance cm v

led print variable

4. Build a “clear display residue” block when the number of displayed bits decrease.

We firstly adopts a condition to judge whether the distance is smaller than 100(or 10).

If it is, a space will be printed at the residue of the third (or the second) bit to clear

previous display.

<@ e
set lcd cursor position x; o y: o




5. Lastly, don’t forget to add a delay of 0.5s.
Complete Code:

when Arduino begin

init lcd 12C address 0x27 »

set lcd cursor position x: ° y: °
[slelglniel Keyestudio
Declare Global * variable Type int * Name Assigned to o

forever

Set variable by |O.O| HC-SR04 trigpin 12 * echopin 13 v readdistance cm »

set lcd cursor position x: o y: a
led print
set Icd cursor position x: ° y: a
lcd print . variable

variable S @ then

set lcd cursor position x: o y: 0

wait @ seconds

7. Code Explanation

O.O HCSR04tigpin 12 » echopin 13 » read distance cm »

Read the distance after setting the trig pin and echo pin. The unit of displayed value is

optional (cm or inch).



Project 26: Human Body Piano

1. Description

The analog piano includes a development board and an ultrasonic sensor. It plays
different tones by detecting the position of your fingers. Thus, this module is able to

stimulate a piano to perform music and songs.
2. Flow Diagram

]

b 4

Read the No No
@,_ + distance — distance < 10 10 < distance < 20 20 < distance < 30
value
r Yes | Yes Yes
v v
‘ Do Re Me No
No No No
60 < distance < 70 50 < distance < 60 40 < distance < 50 30 < distance < 40 !
| Yes ‘ Yes Yes Yes
v 4 v
Si La So Fa

3. Wiring Diagram
e 000000 .,

3333 pum—— 1 ) 0

E

Ay

. 2000000

T
L LT
ERENEN
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4. Test Code

e

Declare Global v variable Type int *+ Name @&yl Assigned to °

Set Q&YW variable by HC-SRO04 trigpin 12 » echopin 13 » readdistance cm

variable @

Tone PIN# 3 » frequency NOTE_C4 w duration 2/4 =

variable @ < @ and VEUEDICE item Jd m

ﬁ Tone PIN# 3 » frequency NOTE_D4 w duration 2/4 =

variable @ < @ and variable @Eul > @

ﬂ Tone PIN# 3 = frequency NOTE _E4 » duration 2/4 =

variable @ < @ and variable @Eul > @

ﬁ Tone PIN# 3 » frequency NOTE_F4 » duration 2/4 =

variable @ < @ and variable @Eyl > @

ﬁ Tone PIN# 3 » frequency NOTE_G4 w duration 2/4 =

variable @ < @ and variable @Eul > @

ﬁ Tone PIN# 3 = frequency NOTE_A4 » duration 2/4 =

variable @ < @ and variable @Cul > @

Tone PIN# 3 » frequency NOTE_B4 » duration 2/4 =

ﬁ NoTone 3 =




5. Test Result

Wire up and upload code. Play Do when the distance is smaller than 10.

Play Re when the distance is within 10~20. Play Mi when the distance is within 20~30.

Play Fa when the distance is within 30~40. Play So when the distance is within 40~50.

Play La when the distance is within 50~60. Play Si when the distance is within 60~70.

Project 27: Intelligent Parking

1. Description

This intelligent parking system detects and optimizes parking position via ultrasonic

sensor. With this system, wrong parking is avoided to a large extent.

Firstly, you need to install the sensor around the car-park. And then it will detect the

distance between the car and its edges and send the information to the development

board. After integration, the distance value will be revealed by the lines on the dot

matrix display.

2. Flow Diagram

- Dot matrix displays * -

Yes
- Dot matrix displays “="

ol Yes
Dot matrix displays —=

~ Yes
- Dot matrix displays

Start

- Read the distance value

distance < 15

No

15<distance < 30

Mo

30<distance < 40

Mo

40<distance < 50

No
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3. Wiring Diagram

@ & & o0 . -
- |

QOGS Gassesesrsarseeee
L]

g ==

4. Test Code

Assign the detected distance value to a variable, and judge whether it is greater than
the set threshold value. If it is, corresponding lines on the dot matrix light up. In this

way, a distance can be revealed by lighting lines.

Reference Coordinates:

OH=N W e RI~
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Complete Code:

init matrix display pin CS 10 =

martix display set brightness e

forever

Declare Global * variable Type int *+ Name Assigned to o

Set variable by [O_O] HC-SRO4 trigpin 8 » echopin 9w

martix display fill color black =

variable > o then

martix display draw line x0: o y0: o il o y1:

e QD > @) e

martix display draw line x0: o y0: o , X1: e y1:

variable > @ then
martix display draw line x0: o y0: ° il o y1:

refresh the display of martix display

wait m seconds

>

o color

o color

: o color

o color

read distance

red

red

red

red



5. Test Result

After wiring up and uploading code, lines displays on the dot matrix. If the detected

distance is shorter than 50cm, there will be fewer lines.

0000000l

00000000 ﬂl@.'@.ﬂ

Project 28: Intelligent Gate

1. Description

The intelligent gate integrates MCU and ultrasonic sensor. It measures the distance of

car to open or close gate handler.

When a certain distance is reached, MCU receives the signal from the sensor and
estimates the distance via the signal intensity. If the car is approaching or leaving,

MCU will open or close the gate via a servo.
2. Flow Diagram

Start

- Read the distance value -

- Servo rotatesto 0° - ves distance<<30
No
. Yes :
- Servo rotates to 180° «— distance>30

No


file:///E:/fks0002-keyestudio-nano-arduino-readthedocs-io-en-latest/fks0002-keyestudio-nano-arduino-latest/index.html

3. Wiring Diagram

! A

4. Test Code

Define a variable “distance” with the assignment of detected distance value by the

ultrasonic module.

Next, Compare the distance value with 30cm. If it is smaller than 30cm, the servo will

rotate to 180° and stands for 5s. Otherwise, the servo returns to 0°.

Declare Global » variable Type int * Name Assigned to o

forever
Set variable by \0,0I HC-SRO4 trigpin 12 * echopin 13 * readdistance cm =

variable < @ - then

B sevoPIN# 9w degree @delay 5000

_ variable > @ - then
ﬁ' Servo PIN# 9 w» degree o delay @
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5. Test Result

After wiring up and uploading code, the servo will turn to 180° and stay for 5s if the

detected distance is shorter than 30cm. On the contrary, the servo will return to 0°.

Project 29: IR Remote Control

1. Description

This module uses IR to remotely control LED, which greatly simplifies the ON and OFF
of LED. Now that the control is realized by IR signals, there is no need to worry about

considerable circuits.

2. Working Principle

U3 IR RECEIVER

=7 vVCC
=~
v O 3
' JRrR16
Lo G‘J‘ -—|
= T els
GND =7 1000F
GND

Working principle:

In actual communication, signals usually carries a wide spectrum, and a lot of energy
is distributed at a low frequency band. We called it base band signal, which is not

suitable for direct transmission in channels.
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For a convenient transmission, a high anti-disturbance capability and an effective
utilization of Broadband, and signals, before transmitting, always need to be
modulated to a frequency which is suitable for channels and noise characteristics.

This is what we called signal modulation.

At the receiver of the communication system, signals are usually demodulated to
regain the initial base band ones. In this project, we often use a carrier of about 38K

in modulation.

An IR remote control system is mainly split into modulation, emitting and receiving. It
sends data through modulating, i.e., an “and” operation between data and carriers
with a certain frequency. In this way, the emitting efficiency is enhanced while power

dissipation is lowered.

Generally, the frequency of carrier modulation is within 30khz~60khz, with 38kHz
more often. The duty cycle of the square wave is 1/3, as shown below, which is

decided by the 455kHz crystal oscillator on the emitting end.

An Integer frequency division is essential for crystal oscillator at this end, and the

frequency coefficient usually evaluates 12. Therefore, 455kHz+12=37.9kHz=38kHz.

38KH carrier (complete) emitting diagram:

Original Signal

Carrier frequency: 38KHz
Wave length: 940nm
Receiving angle: 90°

Control distance: 6M



Schematic diagram of remote control buttons:

*|FF18ET

FF4ABS

3. Wiring Diagram
c00000O0. .

00000000 | iTiiEtsNE
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4. Test Code

1. Drag the two basic blocks.
2. Find and drag the “IR remote init” block from “IR Remote” and set its pin to 3. Add

a “baud rate” block from “serial” and set to 9600.

l'((((t IR remole init PIN 3 v

senal begin baudrate 9600

3. Drag an “if” block and fill its condition with “Received data”. Only when the IR

module receives data, code blocks in “if” execute.

4. Drag another “if” block and set its condition to “Read the data > 0”. Only when
this condition is satisfied, serial port starts to print data.

This sensor works so fast that the code may run twice or more when you are pressing
control buttons. However, the second time of a same command will send out a value

of 0, so a greater-than block is necessary for the avoidance of duplication.

5. Add a “serial print” block after “then”. Set to print the read data from “IR remote”

module in the mode of “warp”.

' (K(t Read the data > o then

serial print {§ l((((t Readﬂwdata warp




6. In the end, do not forget to refresh data after a full execution. Otherwise, next

receiving will be invalid.

} (¢ Refresh data

Complete Code:

when Arduino begin

- }(« IRremoteinitPIN# 3~
serial begin baudrate 9600 w
forever

}(((« Received data  then

}((((t Read the data > o then

serial print }(((« Readihedatas warp v

} ((((( Refresh data




5. Test Result

After wiring up and uploading code, open the serial monitor and set the baud rate to
9600. Press the button on the remote control unit, and you will see the value in

hexadecimal.

16736925
16720605 0
16761405
16712445 T
16754775
16738455
16750695
16756815
16724175
16713055
16743045
16716015
16726215
16734885
16728765
16730805
16732845

€D ~

6. Expansion Code

In this expansion code, we will make a light controlled by an IR remote switch. Press

OK to light up the LED and press again to turn it off. This is a repeatable operation. So

II|II

a reverse operator “!” is necessary.

Wiring Diagram:
e 000000+ .,

& @ EsennTIRINSRIReY




Code:

when Arduino begin

serial begin baudrate 9600 =

Declare Global » variable Type

forever

I 16712445 JPRGSY
variable @ = o then

YL LEDpin 4w out HIGH v

Set @ variable by o

else

YL LEDpin 4+ out LOW w

Set @ variable by “




7. Code Explanation

1. Initialize the IR remote module after setting its receiving pin.

2. Judge whether the sensor has received data. If it is, related code blocks will run.

3. Read the received data from IR remote control.

4. Refresh the received data after each complete receiving execution. Or else, the

next receiving will is invalid.

Project 30: Smart Home

1. Description

In this technology era, we are all familiar with smart home. It is a system that can

control electric appliance via simple buttons.

In this project, we stimulate a smart home remotely controlled by infrared sensor.
With Arduino MCU as its core, it realizes intelligent control of light, air conditioner, TV

and security monitors.

All'in all, this smart home system is convenient and easy to use.



2. Flow Diagram

LCD clears

——  LCD displays temperature value

i LCD displays humidity value

4,

— LCD displays distance

k.

~—  LCD displays brightness value

~——  LCDdisplays volume value

“—— LCDdisplays potentiometer value

Yies

Yes

Yes

Yes

es

Yes

Yes
q,__.

L 4

v

Receive the infrared signal
ir_rec=0xFFO2FD
v No
ir_rec = OxFF6897

| wo

ir_rec = OxFF9867

[ we

ir_rec=0xFFBO4F

| v

ir_rec = 0xFF30CF
| o

ir_rec = OxFF18EY
v No

ir_rec = OxFFTA35
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3. Wiring Diagram

LED Bming LED et
' X K N N N B - ] 0 e ' N N N N N B
—

eececeee mmmm

.............

4. Test Code

serial begin baudrate 9600 w

" initdnt11 opin 4% mode dhtl1w

Declare Global + variable Type unsignedlong *+ Name Assigned to o
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forever

}((((‘ Received data ~ then

b« Readinedata) > @) then
Set @ variable by }((((( Read the data

show_clear

| P« Refresh data

serial print variable @Y% warp ¥

VCUEIEHM ir_val el 16712445 then

show_clear

eI ir val I 16738455 then

show_temperature

UM ir val I 16750695

show_humidity

LI ir val B 16756815 then

show_distance

= 16724175 then

variable

show_luminance

variable £l 16718055

show_sound

UM ir val B 16743045 then

show_pot




define show_sound

Declare Local * variable Type int * Name m Assigned to o

Set variable by \Ej read the value of sound A1 =

set led cursor position x: o y: a
Icd print

set lcd cursor position x: a VE 0
led print | variable m

define show_temperature

Declare Local * variable Type int * Name Assigned to °
Set variable by dht11 o read temperature °C »

set lcd cursor position x: o y: o

lcd print
set Icd cursor position x: @ y: 0

lcd print.  variable



define show_clear

set led cursor position x: o y: a

define show_distance

Declare Local » \variable Type int *+ Name Assigned to o

Set variable by |O.O| HC-SR04 trigpin 12 * echopin 13 v read distance cm »

set lcd cursor position x: o y: n

set lcd cursor position x: ° y: a

lcd print | variable
variable < @ then
set Icd cursor position x: o y: "




define show_luminance

Declare Local * variable Type int * Name @ Assigned to o

Set @ variable by O read the value of light AQ =

set lcd cursor position x: o y: o
lcd print
set lcd cursor position x: o y: o
led print | variable @

variable @ < then

set led cursor position x: 0 y: o

wait @ seconds



define show_pot

Declare Local * variable Type int * Name @ Assigned to °

Set @ variable by é? read the value of pot A2 =

set led cursor position x: o y: 0
led print
set lcd cursor position x: o y: a
led print | variable @

variable @ < then

set led cursor position x: e y: °

variable @ < m then

set led cursor position x: @ y: o
lcd print .

define show_humidity

Declare Local + variable Type int * Name Assigned to G
Set variable by dht11 n read humidity

set Icd cursor position x: o y: 0
lcd print
set led cursor position x: @ y: 0

lcd print | variable @alinilelja%



5. Test Result

After wiring up and uploading code, press buttons and observe the displayed contents

on LCD.

Press button 1 to display temperature value.

kewestudio ‘

TemFerature: 2o

Press button 2 to display humidity value.

kevestudio
Humiditg: 36

Press button 3 to display distance value.

kewestudio

distance:d




Press button 4 to display luminance value

.-

Fesestudio |
Luninance: 47t |

"::I = ""_l

Sound: 252

Press button 6 to display the analog potentiometer value.

 kewestudio
FotAnalod: 3835

Press button OK to clear the display.

kewestudio




6. Code Explanation

The blocks are so many that we adopt “Make a Block” function. By doing this,
numerous blocks are packaged and can be directly recalled, which vastly simplifies the

whole program.

Click “My Block” to make a self-defined block, and you may build your own code
blocks.

My |:> Make a Block

Blocks

A
=]

Add an input Add an input Add an input Add a label
number text boolean
@ Run without screen refresh @

S| o |
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