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o SEENREHER
Rich in hardware and software resources

e XM Python + mBlock + Arduino B{ERIE =
With the implementation of Python, mBlock & Arduino

o RAZHMEERRFEHARENFERLTNERES

Learns the principles of hardware and the practical application of programming skills easily

o HEMEIRABRRERE

Teaching materials are developed with open source hardware and software

o HEMAESRITRNMEMNREAITREATRSTEMBZEE
The teaching content and STEM learning activities can be customized to cater for the
Design & Technology curriculum

HEBREANEBRAF
Apricot Information Technology Limited
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FE S5 Key Parts

Arduino Nano 3.0 124k / Arduino Nano /O HBER / 12CLCD1602 4R /
Arduino Nano 3.0 Control Board Arduino Nano /0 Shield 12C LCD1602 Module

® 8.8 & 8 & & % % S 8 B B BB EB eSS

MIFARE RFID-RC522 4 / 6V SHEPH / Axd HBRREA /
MIFARE RFD-RC522 Module 6V Solenoid Door Lock 4x4 Membrane Keypad Module

BRI | HERaRE/ 13 5V B/
Passive Buzzer Module Tactile Button Module 1-Channel 5V Relay Module

® 8 8 9 % 8 5 9 8 & 0 W & 5 8 8 & % B 8 6 4 W 8 B S B

§/§“'

ERARSS HAG/ A AABIE/
Push-in Wire Connector Holder Jumper Wires 4-AA Battery Holder

® & & & & & & & " " eSS



EZBMHNE Introduction to Major Parts

Arduino Nano 3.0 12 4l4R
Arduino Nano 3.0 Controller Board
Bfirit B/ Digited Fine

Arduino Nano /2EH ATmega328
MIRERIRES - AIAEEEREEER
. Ritﬁ&,;n £ B A A E Arduino UNO 1R #Y
o iE - ERER /) - EXRBERER
AL - WKA T EIR USB 1E5E ©

The Arduino Nano is a small, complete, and breadboard-friendly board
based on the ATmega328 microprocessor. It has the same functionality of the

Arduino UNO, but in a much smaller package. It lacks only a DC power jack, and
works with a Mini USB cable.

RusBEO )
USB Port -

Arduino Nano 1/0 BB i
Arduino Nano /O Shield

B8 AP  Digal /O Pins Arduino Nano I/O ¥ &R 2 2 & Arduino
: Nano Ma% + FEEZEZBRE SN LR RE

s BAR o BEAR IR E S AR - S ER

= T A St ARECH T SV M GND - LAYy (B

; ERERIEA - BRIRA B 12C M EMN

#12C BRIEFER - BRIREFBUMNEER
- RRRERS TR ERIMVEIR o

The Arduino Nano I/O Shield acts as an expansion board for the Arduino
Nano microcontrollers. The Shield supports jumper wires for rapid prototyping
and each pinout includes 5V and GND pins for easy connection to sensors. It has
an independent I2C interface for connecting I2C devices. It also has independent
power supply to provide extra power for servo and other sensors.

12C LCD1602 48
12C LCD1602 Module

12C LCD1602 {848 RE R BT ARAT © 1T 16
&l - 4 32 [AFH - EESkBFREFENER
EE-

This is a basic 16 character by 2 line dot matrix
display, usually comes with black text on green or blue background.




MIFARE RFID-RC522 848
MIFARE RFID-RC522 Module

o @45 51 5B 7 (RFID) = — @i

iy - BB ERE A SR —M I =k
K EBEE RS E EEY E S AR
RN BB - BB AT HHEKE : RFD
£ 124 - RFID EEXESH RFID X205 - &

J FRARGH#  FEERZRER
RADEE / RFD Tog gT[:f &

Radio Frequency Identification (RFID) is a communication technology that
identifies certain targets, reads and writes data transmitted by radio waves without
mechanical or optical contact. It has three main components: RFID tag, RFID
reader and RFID terminal. It is widely used for human identification, access control
and anti-theft systems, etc.

6V T A PIsK
6V Solenoid Door Lock

BHMRFHNER A ZRECAEERBA
T MRERREHABEERRESD - R
AN - BHMPIER e REMRNE - EHM
FEEZEAREDE S8 BHEER
o

The usual operation of solenoid door lock involves

ID identificatione by typing in a password, tapping a smart card or scanning the
facial features. When the authentication is successful, the solenoid door lock

will be powered and unlocked. It is commonly used in lockers, storage cabinets,
vending machines, etc.

4x4 W2 1RAE
4x4 Membrane Keypad Module

HRGR EERERR - ATEMNBRERN - K
A4 F1 3 BB ERE © LA 44 HREBEHEBL - ©H
B 16 a5 - SERNTHE—EFRHARM - Bt
ZEA —AEEE 44 A EBEMEERERSE - FIRT
BERAIEEMERS -

Membrane keypads are matrix keyboards having different
ki matrix sizes, the more prevalent ones being 4x4 and 4x3. A 4x4

membrane keypad module, has 16 keys. Beneath each key is a
membrane switch connecting to other keys through a 4x4 conductive matrix circuit

under the pad, which allows current to flow among them when pressing the keys.



RSN ERAE

Passive Buzzer Module

BISSRRAUELBRZINERKE - AEM

B BRI EER o TR ARG EIRBISES
VE® - RMAERIEREE -

A buzzer is an audio signaling device, which may

be mechanical, electromechanical, or piezoelectric. You can control the sound
frequency of a passive buzzer and play music on them.

Lid pesin Bl

Tactile Button Module

B RARARREN & - AR THE -
ERMNGEE - EERENE - EREEEHR - ¥
— BIRMRART REE - fInE R -
Tactile button module is a special kind of switches.
Usually, it is closed when pressed and it is opened when

released. Tactile button module is commonly used in keys or buttons such as
computer keyboards and mouse devices.

18 5V @B RIRE
1-Channel 5V Relay Module

HERE -BRRNEREZHRAER
BW—& (B2 - Br ARERPEHRA
Arduino EMIEFHITTHRE - 1 BETEEHE
FEIEE AR DA I 88 — A R AV G R -

Relays can be used to control high voltage devices

which cannot be powered directly from Arduino boards. A one-channel relay
module can only control one device at a time.
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Scratch BB T EH MIT ABENEREHEREREBE - BHlAP
NBETMEEET o Scratch ERABALMEARIERET - HESH -
#Z8H . (D PAO1s Scratch 3.0 ¥/ ; @ PA02s Scratch 3.0 M

language developed by MIT and geared towards
kids aged 8 to 16. Scratch’s drag-and-drop
programming blocks can fit into one another like

Scratch is a free educational coding

h=

so= Coding Language

jigsaw puzzle pieces.
Reference Books: (I PAQ1s Scratch 3.0 : Basic Skills; @ PA02s Scratch 3.0 : AdvancedSkills

o015 Product Features

HEBBHE Detailed Self-Learning Tutorial
- HENENE - SHERES -

£

Detailed teaching and learning materials are provided to facilitate

students’ self-learning.

TR NBMESI ARASERERE -

Adequate and clear instructions are given to enhance students’ learning
efficiency.

PREIREM - FREE®THE - HESA -

Tutorial supports different devices including computers, tablets and

smartphones.

Scratch BB E#(# Scratch Programming Language

RART  BHAREM Scratch BAES Kl THE - 828
HEME -
Scratch, a popular, simple and free programming languages is used,

which makes learning and teaching easy.

Rl DA SELRE (HAR B O fRAE 52T

Hardware-related programming skills are covered.

BABUR TRV BXTEH Open-Source Software & Hardware

Python * Arduino 1 mBlock #F/& R BURTERY - B0 A] LARR A
BEREAR -
Python, Arduino and mBlock are open-source. Teachers can adjust the

teaching content according to school needs.



$iitit fi0 27l Teaching and Learning Materialf'_f_

il

ER AR Basic Knowledge

w5 AR ER MEHIE - BE T 2T & mBlock FIAHE#M - b
REERBE -
Basic knowledge tutorials of mBlock and robot assembly are provided

for beginners.

BEB#M Self-Learning Guide
" FEERBEFRNEBHY - IWHEEXEE -

Each project contains detailed self-study materials in order to encourage
self-study.

BREREBEER Resource Files & Suggested Answers
» 2HEREAENEROEEEBNERIERIERER -
All assignments related to programming are provided with relevant

resource files and suggested answers.

TYE# Worksheets

 REEFIREBOTES - Wt RIMER - ZEZESE
HEFAX
Project-related worksheets are provided with marking scheme and

answers to facilitate knowledge consolidation and assessment.

EBXBREAMY Interactive CD-ROM &
Companion Website

= OERRAASREE BB SN - S EER ﬁﬁiizélﬁ°

A CD-ROM and a website with full teaching and learning materials are
provided. ( #81F Website : http://www.apricot.com_hk/stemkit/)
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Project I: Creating a Keypad Lock

R A LASERE R BE R B/ N T 7 88 Ax4 SE IR R BB A H 12C
LCD1602 KK EHERE - EfRRRENERAMT - RREBEB
Arduino Nano fREEEZFIHE T EHHMEFRRAF R M - I _H1E mBlock
2 AR A RS2 SRR SRR P8

Students can first learn about the operation principles of the 4x4 Membrane
Keypad Module and 12C LCD1602 Module from the basic knowledge booklets.
They are main components of the keypad lock. Then, using the Arduino Nano
board in connecting all needed components and power supply and uploading
the mBlock program, students can try to unlock the solenoid door lock with the

keypad.

EHEER Project Resources

EE=-8))
Self-Learning Guides

HRER

Resource Files

B FMIES / TEE
DIY Guides / Worksheets

BEER

Suggested Answers
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Project Il: Creating a Smart Card Lock

L

[RI SR AT LASEEEE0E 038/ T 7 88 MIFARE RFID-RC522 tHAHAYE
ERE - EREHRRHNEZRAMN - A1RIEB Arduino Nano HRIEEFT
BEHUNERRAR DM - I 18 mBlock 2R LARIFAE s R84
FRNE LRI P8 -

Students can first learn about the operation principle of the MIFARE RFID-
RC522 Module from the basic knowledge booklets. It is the main component
of the smart card lock. Then, using the Arduino Nano board in connecting all
needed components and power supply and uploading the mBlock program,

students can unlock the solenoid door lock with smart cards.

HZRER Project Resources
BB HM BERER

Self-Learning Guides Resource Files

m(“dk... m‘ "dk...
BFMIESI / THEK BEER
DIY Guides / Worksheets Suggested Answers
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PrOJect lII: Creating a Face Recognition Access Control Sy

[ 22 A] LA S e BB A0 38 )Mt 7 7 BB U Anaconda 1 OpenCV &Y
FE R FIE AR 2 ey Al [RE2 - EFREAREERHBPIRERS - ARE
i Arduino Nano RIEZFI R THHFHEFRAERER - WEMA Python
F0 Anaconda 32 3 LA 554 T3P 9 a8 57 RX BRARIPI K -

Students can first learn about the software Anaconda and OpenCV and the
Al principle of face recognition used the face recognition access control system.
Then, using the Arduino Nano board in connecting all needed components and
power supply, as well as Python and Anaconda programs, students can unlock

the solenoid door lock by face recognition.

EHEER Project Resources

Sk =-8)) HREE
Self-Learning Guides Resource Files
— @ (8
— arduing-1,  Smartlock.

8.13-wind zip
oL Ene

BFMIES / THEK BEEE
DIY Guides / Worksheets Suggested Answers
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EmiSf Product Features

® BIHMURISAIEE 4 Open-Source Software & Hardware
® Y& EEHI Detailed Self-Leamning Tutorial

® RfiScratchi® = #(2 Scratch Programming
Language for Teaching

o RUDEZENARHER A Related Basic Knowledge
Provided

o ERIEENEZZE Resource Files & Suggested
Answers

® T{E4E Worksheets

T MFE1602 LCDIMIE

FANATIES  EXARTERERERESE
- WY @SR T — G LD W - R

BN RS AETETCREE -
Rl 160: LCOMIE - BNES—FEURTIEYS - FRSAET - X
W 1801 LD AT LI - 2 A AL
ERE AT RREEREOG SRS

® EFHIE5| DIY Guides

o EHE LK EMMIL Interactive CD-ROM &
Companion Website
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~ Apricot Information Technology Limited PR B AR R R RN
Address : Unit A, 11/F, Leahander Centre,
28 Wang Wo Tsai Street, Tsuen Wan, N.T., Hong Kong
Website : www.apricot.com.hk
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