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M HBEH

Teaching Kit

o SUEHEEHER
Rich in hardware and software resources

o 1RMBIlynk + mBlock + ArduinoZE{ERI A =
Practical implementation of Blynk, mBlock & Arduino

o RANEZLMBERRREHFRENBRERISNEREA

To learn hardware principles and practical programming skills easily

o BRI BB HRISERE L
Teaching materials are developed using open-source hardware and
software

o ARERAREEITHENTRSTEMETEER)
The teaching content and STEM learning activities can be customized
to cater for the school-based curriculum
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FEEH Key Parts

NodeMCUB &1 (USBS) ESP-12ERHREBREN B
NodeMCU Development Board (with USE Cable) ESP-12E Motor Shield Board Breadboard

* & & & & & & & & 8 S 0 & B B S 0 B

SG-90fEfR R ENE (160 HWE) 8EE5050 RGB LEDfi AR & 15emit R (RHL - BHE)
5G-90 Servo Motor (180-degree Rotation) 8 RGB LED Line Module 5050 15¢m Jumper Wires (MM, F/F)

DHT11ZRER MR EE GY-30 BH1TS0X EEES MQ-3 SRBERRES /
DHT11 Humidity & Temperature Sensor Module GY-30 Bh1750 Light Intensity Module MQ-3 Gas Sensor Module

o
R\ f—“t“ .
FEY ‘k—‘ u . B gy
PSR
L8 :
SVERHBER 5V 5050 RGB LED#E % (15cm ) R (220E8/100088)
5V DC Cooling Fan 5V 5050 RGB LED Light Strip (15cm) Resistors (2202/1000Q)

* & & & & & & & & & S 0 & & B S S S eSS

AEAARILE (ERE)
4-AA Battery Holder (with switch)

LARMARBTREEERR




SEH 48 Introduction to Ma jor Parts

NodeMCU Bk
NodeMCU Development Board

NodeMCU (— AR BURIE EEE) FER B S ESP8266 Wi-Fi
b ZRAEARFEE oT (WHA) FER - 98I E Arduino
AR IRYE (IDE) % NodeMCU FIFEF -

NodeMCU (an open source firmware) Development Board
includes an ESP8266 Wi-Fi enabled chip that helps to develop loT
(Internet of Things) applications. We can develop applications on
NodeMCU using Arduino IDE.

ESP-12E EF#KEH IERE R
ESP-12E Motor Shield Board

EEERREARAAR RES R
L293DD - Al E#%ERE) 2 [ E MEEHL
=1 1?FE§E@JT%% B B) B A A A LA
ER 127 BERESHEBRLERTK
BB -

This shield adopts a high-power chip
L293DD which can directly drive two DC motors or one stepper
motor. The maximum driven current is 1.2A. It is suitable for driving
devices of higher voltage and current requirements.




8 B8 5050 RGB LED K&
8 RGB LED Line Module 5050

[R] ~ TG] F [B] & RIMKEKAL -
BAE IEEE - RAN BEEEEE
Arduino FZEMR FEA - mMATNEEEINE
BXEME ° LED =& RIEREARN 3
(ST R AT 33 B B9 B AN B9 PWM 371555 42
{k - 8 $8 LED & A& 1 @&t M7 (DO-D7)
THIFARE - Bl A N R A2 A% BN AT 5 )
BB SRR B SR -

"R", "G" and "B" represent red, green and blue respectively.
This module can be directly used with an Arduino development
board without additional resistors. The colour of each LED depends
on the PWM signal variation of the digital pins connected to the
module’s 3 pins. Each of the 8 LEDs has an independent pin (D0-D7)
for on-off control and lighting effects can be controlled by different
programs.

GY-30 BH1750 @ EHEH
GY-30 BH1750 Light Intensity Module

GY-30 R4 /9 == Z & 7 & ¥ BH1750
e Fr o~ AIEEE E NodeMCU M2 GY-30
TEAREY 1°C shat BORAL » & 1 i) BH1750
mhNERES - AR EBENA 22
0-65535 Lux (3 Ix) BIYEAR - MARRIZATEREE 11 ©

GY-30 module consists of a BH1750 chip and pins that can be
connected to NodeMCU and change the I°C address of the module
itself. The BH1750 chip has high sensitivity which allows it to sense
light within 0-65535 Lux (or Ix) within a particular scope and provide
us with a high resolution, 1 Ix.




5V 5050 RGB LED &%
5V 5050 RGB LED Light Strip

I s el el st S

It A 2 58 5.0mm x 5.0mm # LED & f I BA 5V & JBR
EF - THFRETIGE R MR - e b e E AR B PWM
USRS - gEFERLES TNRERIERAE -

This light strip contains several 5.0mm x 5.0mm LED chips
and operates in 5V. It can be turned on/off through pins while
its luminosity is controlled by the PWM signal. This light strip is
suitable for different light intensity environments.

MQ-3 R ESREA
MQ-3 Gas Sensor Module

MQ-3 RS R B SR R E LB 2%
R Rl E5EAE 0.1 & 10mg/L 2
A - BE-REEANAFBERREM
TEERERAZMERZE - ENE
BREIBARRENNEFELNE
1t = Btk - HAPIATAB B H B G ReEin
R ER 2 BE 2 SRR E AR R OB H AR RIS R L BR OIRE o

MQ-3 Gas Sensor Module is only sensitive to ethanol vapour
within a detection range of 0.1 to 10mg/L. In general, this module
is used for measuring alcohol concentration and unsuitable for
detecting inflammable gases. Its electrical conductivity varies
with the concentration of ethanol. The concentration reading is
converted from the signal of electrical conductivity.




ERAARER
DC Cooling Fan

BERBARBE—HHEEEENE
o TETEMAREEIH  BHHERRE
MBEEK - EMEFREEBRER
SRR R AR E S - ST
@a) . MEREEE o EP—
RESEMTEZ=R @ gL AHM
HEUHRNERENKTE -

A DC cooling fan is an electrical
appliance with a low power consumption. It contains a DC motor,
electromagnetic coils and blades. It works by the principle that
the current in the coil causes magnetic attraction and repulsion
and changes magnetic poles, so that the motor rotates and the
blades spin. One of the advantages of using a DC cooling fan is
a minimal electromagnetic interference, which prevent disruption
to other sensitive electronic appliances.

f2T\38S Programming Language

Scratch 2 NFBE2H MIT HEMNE
BEXRERENES  FrlRPNEER
&5t © Scratch £ A BIFAL BB AR FEIZR
| fHESA -
2EEH O PAO1 Scratch #IBg ; @ PAO2 Scratch P&

Scratch is a free educational programming
language that was developed by MIT and geared
towards kids ages 8-16. Scratch's drag-and-drop
programming blocks can fit into each other like
jigsaw puzzle pieces.

Reference Books: D PAO1 Scratch: Basic Skills ; @ PAO2 Scratch: Advance Skills
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EREE Product Features

—_

FHEBEBEHE Detailed Self-Learning Tutorial

n BREHE FBEXEE-
Detailed information is provided to encourage self-directed
learning.

. REZESHOMBAR - BEREZSRIEE -
Covers knowledge and skills of various subjects and
practises interdisciplinary learning.

m HIEXIREH - FIRNERETHR - HESA -
Tutorial supports different devices including computers,
tablets and smartphones.

" HRESEWord B - HET A B A RMARBETTHEAR -
Tutorials are prepared in Word format. Teachers can adjust
the teaching content according to school-based curriculum.

2. Scratch BBE#(2 Scratch Programming Language
. ERARIT BHARER Scratch ZINFE S KETHE -
SEE RE -
Scratch, a popular, simple and free programming language,
is used, which makes learning and teaching easy.
m  RERINABREE A HERAR AR RIS -

Hardware-related programming skills are covered.

3. BIRURIEMYERIEH Open-Source Software & Hardware
= Arduino 1 mBlock B2 R HURISH) - ZEM A AR AT

BHEAE -
Arduino and mBlock are open-source, teachers can adjust
the teaching content according to school needs.




ikl Teaching and Learning Materials

1. B0 Basic Knowledge
= WS ELBNERE - AE RS TE mBlock MEL -
AR - MDA RIBB AR KT - R BEA
72 o
Basic knowledge tutorials of mBlock and electric circuit
are provided for beginners. Teachers can adjust the
curriculum according to needs.

2. BB Self-Learning Guide
» GEREDEERNESEN  BEDEESE
Each project contains detailed self-study materials in
order to encourage self-study.

3. BRERREZRZR Resource Files & Suggested

Answers
n PEHEEEAEMNEEAREEENERERLERS
%= o

All assignments related to programming are provided
with relevant resource files and suggested answers.

4. DIY A& DIY Materials
» REREHRIFERE FER2LEEERE  BITEME
%o
Layout files are provided for the projects, so that students
can touch up their assignments.

5. BEEXERERMYL Interactive CD-ROM &

Companion Website

OB IR S BB MEN - S RER - BB

SR -
A CD-ROM and a website with full teaching and learning
materials are provided. [QRs£{0]
. . . g &‘.w_ﬂ
‘ ( #84F Website : http://www.apricot.com.hk/stemkit/) ";:‘EIE;"‘ 44
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HRX—  TnltiAEA (L)

Project 1: loT Application (1)

FAEE2EFEMA Blynk BAEANBERBRETEDRRIN
RGB /i /KERRAR

Students will learn how to use the Blynk app to remotely control
a pet feeder and a RGB LED line module.

HEEIR Project Resources

EE oo
Self-Learning Guide

Resource files

BERER

Suggested Answers

DIY &
DIY Materials
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Project 2: loT Application (2)

IERSNAEm/ N ERRERY - EEREZIRRBEADY
BB REREARGER DT - (AR 25 AR A B AR W &= Kt 17 B
HITTA o

In this project, a cloud-based mini weather station, a smart home
inflammable gas detector and a smart lighting system will be used as
examples to illustrate how loT collects and store data.

D5}/ Project Resources

EEE-ev)
Self-Learning Guide

Resource files

BERER

Suggested Answers

DIY &
DIY Materials




THREMHRESHBRBTNSTEME R MRS & &
SPN2EREA - PRHNEER 0 RRIEREHE

FRMERBETREZH -

Elﬁ'ﬂ%@ Product Features

B HUR ISRV ERE 4 Open-Source Software & Hardware

5 B 2% 12 Detailed Self-Learning Tutorial

ey

® XM ScratchiE 5#(# Scratch Programming
Language for Teaching

o REETEIRRBAER LM Related Basic

Knowledge Provided

® ERIEEREZZE Resource Files & Suggested
Answers

® DIYAZA DIY Materials

® LEPKRREEAL Interactive CD-ROM &
Companion Website

Author: Chan Wai Lun (FREZEE)
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