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StepMotor1 |D518b20 IR remote  |PIR motion Buzzer DHT22
#$ Temp Sensor|Sensor sensor Ultra Sonic
% &S (% ) T —
(G ' + GPIO27 v v v
) &$ , GPID22 v v
LN = e E— —
, /$-0" #) GPIOZ5
# *$1/%- "&"" 2 #, GPIO4 v
*$L/$- 2 2 # G LED 1 |Yellow LED 1|Red LED 1 |Gi LED 2 [Yell LED 2 |Red LED 2
" reen ellow e reen ellow e
3445 #6 GPIO12 v
# 71 4 GPID13 v
87 729872 + GPIO18 v
GPIO16 v
) GPIO21 v
+#:94+ 1 GPIO26 -
, 6+46 1 !
1 )) SPI signal RFID NRF24L01 Micro SW 1 |Micro SW 2 [Mini Fan
" GPIOT(CE1) GPIO20
#< #6472 ) GPIOB(CED) v v GPIOG - v
6 1,! 0 ) GPIOZ(MISO) v v GPIOS v
: $ | P ); GPIO10{MOSI) v v
GPIO11({SCLK) v v 12c signal RTC HAT EEPROM
#4 $ 2 H# GPIO25 v GPIO2(5DA) v
# = +, GPIO3(SCL) v
# 87 -l *O<$7 + TXDRXD __|WiFi Module |Bluetooth ID_SD v
#) 0$ + GPIO14 (TXD) v v 1D_SC v
#+ >0+ 4# o 2" i GPIO15{RXD) v v
#, " ‘
# " 40+ 4 *7 22 2
# 6 <02" + . . .
345 # 1.The EDU Learning Board provide RTC clock with CR1 220 3V Backup
@97@9 ) 92" Battery.
! 2. provide 2 switch control 2 sets Traffic light , provide python traffic light
34)5 + program.
A < ' 3. provide RFID Reader socket ( SPI signal) / NRF24 L0O1 socket (SPI signal)
<t =" ; you can choose use RFID or NRF24L01 ( both use  SPI signal)
3#4 . /1$' ' 6?:1 4. Provide 2 extra i2c device input port, one for3 .3V, one for 5V
5. provide 3.3V power Regulator for 3.3V device (R  FID/ NRF24L01/ESP8266)
i2c device
$ B&* 6) 6. provide DS18B20 temperature sensor socket (GP1IO4 )
8% * & @2 ( 6 7. provide IR Receiver sensor socket (GP1023)
8% 2.9%2 ( C$ ( 6; . .
0 ( $2 4 8. provide IR PIR motion sensor socket (GP1023)
8% " (2 % # 9 provide 1 5V 28BYJ-48 Step Motor socket (5V can  select from Pi or
>13$7* >7<-Al-! 7$>/5 ; external)
=t b (GPIO 17,18,27,22) Step Motor

10 provide 1 buzzer (GP10O24)
11 provide 2 sets traffic light

first set traffic light Red (GPIO19), Yellow(GPl 013), Green
(GPIO12) ,Switch 1(GP1020)



second set traffic light Red (GPI10O16), Yellow(GPI 021), Green
(GP1026) ,Switch 2(GPI106)

Below are the new functions we added in V2
2 x R,Y,G LED display stand set
2 x Servo motor socket GPIO 18,24
HAT EEPROM 24c¢32 support on board
1 x DHT22 Temperature & Humidity sensor socket
HY-SRFO05 Ultrasonic distance sensor socket
16x2/20x4 character LCD socket
84x48 Pixels Monochrome LCD socket




% 2 (2" %
I "HUS % ! &# #&(

+ &H #H &)
# & #&()

o Pi_Scratch_v271 ———

_EME Edit Go __Qoukmarks View Tools H_slp

3| e © O v O 4 |thome/pi/pi_Scratch_v271 S

Places b

/J'_'\root { t 4 t d t

;| Desktop Installer RPi.GPIO-0.5. lib

| | Rubbish .

[%] Applications ﬂ ﬂ

Clean.py remevepy  LICENSE txt
Pi_Scratch_v2
71.py

7 items Free space: 271.7 MB (Total: 2.8 GB)
D"% ( ( &# #&()*

=# -

<$ 4 4 /[, #

( n % O
# #" 0 --%1 %H #" (
*1 '
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7 2 _n
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"2 045'4" +
2 2 &# #8&()*%6"

7 set up the auto login & auto start manually.

--%1

>

%

- %8 + %8'H# # %8 - -, &H# #

1. Copy the two [.desktop] files to ~/.config/autostart/ and to the desktop at
~/.Desktop

You can use “sudo python Install-With-Scratch.py  “ this will help you create a
folder and copy two files to the folder & install Auto login -> startx -> Pi_Sratch

You can use “sudo python Install-Without-Scratch.py ~ “ this will help you create
a folder and copy two files to the folder & install Auto login

Two desktop files you can modify

Scratch-Handler

Q Scratch-Handler.desktop )
Eile Edit _§earch Options  Help

.HDesKtop Entry] E
Encoding=UTF-8

Version=1.0

I Type=Application

Exec=lxterminal --command="sudo python /home/pil/P1i_Scratch v245/Pi Scratch_v245.py"
Icon=

Terminal=Talse

Name=Scratch-Handler

Comment=Handler for Scratch

Categories=None

Scratch-File
I D SEE—SE—
# Scratch-File.desktop i

File Edit Search Options Help
[Desktop Entry] [=]
Encoding=UTF-8

Version=1.0

Type=Application

Exec=scratch --document "/home/pi/Pi Scratch w245/gl7-g27demo.sb"|
Icon=

Terminal=false

Name=Scratch-File

Comment=Launcher to launch Scratch with a File

Categories=None




1.Make sure your 12C driver are enable

To enable it all you need to do is comment out a line by putting # in front

sudo nano /etc/modprobe.d/raspi-blacklist.conf

2. Add i2c-dev in
sudo nano /etc/modules

/etc/modules by use

>0p "

i2cdetect -y O

i2cdetect -y 1

% .
#% -
%

- for Raspberry Pi V1 board

- for Raspberry Pi V2 Board



69 #

In Installer folder , type “python Install-With-
Scratch.py” System will auto detect model B+, and
install Pi_Scratch for model B+

In “Pi_Scratch_v272-B” folder

install other necessary software package
use our install.py will help you install WeblOPi , spidev & RPIO

sudo python install.py
(1) install WebIOPi
goto folder “WeblOPi-0.6.0"  “Python”
run the command:
sudo python setup.py install
(2) install spidev
sudo apt-get install git
Then install py-spidev:
git clone git://github.com/doceme/py-spidev
cd py-spidev/
sudo python setup.py install

(3) install GPIO Library

https://pypi.python.org/pypi/RPi.GPIO GPIO library

GPIO library - RPi.GPIO-0.5.6.tar.gz

Install python , library and run the test program

# sudo apt-get install python-dev

# wget http://www.pridopia.co.uk/pi-pgm/RPi.GPIO-0.5.  6.tar.gz

# gunzip RPi.GPIO-0.5.6.tar.gz
# tar —xvf RPi.GPIO-0.5.6.tar
#cd RPi.GPIO-0.5.6

# sudo python setup.py install
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Minimum Requirements — a Raspberry Pi with Raspbian (wheezy)
installed
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1. BASIC function 1 BASIC GPIO input & output demo

@2 2D <2

# (/1% )K+

( /$-+K#K
) % % # K M-> M7 1
+ % (# K / M- >M7 1

15

M M
M/

16



2 BASIC function 2 BASIC GPIO Step Motor demo "2 . 69:6 - <4/@%( 6

22 ML7- M | $- # K#6K K

22 ML7- M /$- )K+K K

22 MI7-M 3453 5 "
#44 Y% #44 K #44

/$-#K#6K K K /$- )K+K K+

17

first set traffic light Red (GP1019), Yellow(GPIO13), Green (GPI012)
,Switch 1(GP1020)

second set traffic light Red (GP1016), Yellow(GP1021), Green (GPI026)
,Switch 2(GPI06)

. " ' FO0=G , 2EF 4/
| "t FO=* x . 2EF 4/
’ "' FO= % . #
% #44

#6



6'0

ll#-

1. EDU Learning Board RTC setting
12C DS1307 RTC 68 -> RTC DS1307
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N 1. Ultrasonic distance sensor
M M M M 2. DHT22 Temperature & Humidity sensor
( M M N K "0 3. 84x48 Pixels Monochrome LCD
71 4. 16x2 character LCD

MD K! K K K8"K!" K M

23



3#587 9*1)4 72 " &8"2
# M 87 $>$7TM M M/$- "2

N K "% M 87 82 M&
M87 T72M

35 38D 045 % =

% /$-7 375 35

N . "
7 N 7 " /% N "%
( M&M M
77 1% !/ $-
N K "% M M 1. 2 x SG90 Micro Servo

2. RFID Reader
3. NRF24L01 RF Module
4.5V 28BYJ48 Step Motor
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5V Step Motor
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4. DC 5V MINI FAN control (GPIO5)

# MM M"M /$-, "
M4M M M /$- 4,
M J
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5. IRPIR Motion Sensor Module (GP1023)

# MMMM MMI/$,;
N K "% M$

The PIR -29 value change between "0" & "1"

+4



6. IR remote control (GP1023)

Download 3 Remote control setting files
lircd.conf .lircrc hardware.conf

+#

Copy hardware.conf , lircd.conf & lircrc to /etc/I

Copy .lircrc to /root

Remote control example

42

irc



IRR_v2.py demo

irexec read information from remote control

irw read information from remote control
Scratch setting demo

43 44



122 M $ -7M M$>$7M
# M$ 17 $5$7M
( .2
N K "%

1. 2 x SG90 Micro Servo
2. RFID Reader

3. NRF24L01 RF Module
4.5V 28BYJ48 Step Motor

$

71

"%

->7 -

Servo-2 demo program
In EDU-Pack-v2/Sensors  ./Servo-2

HAT EEPROM read/write demo

46



)" 230/ 0 <

RFID socket

From pinl (SDA,SCK,MOSI,MISO,IRQ,GND,RST,3V3 1) Command "RFID"+INIT"+"0" for CEQ

or Command "RFID"+"INIT"+"1" for CE1
'< F0=:<230/2 FO0=2- will initial SPI signal to active RFID Reader
you will see "LastRFID" & "RFID" in Sensors



230/

2 -

11 230/
A #D$
#( ' C

#

Fo="

230/ #

#
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NRF24L01 Radio Frequency Reader module (SPI signal)

NRF24L01 RF module demo -- provide python program send
message , need two of Pi, one use Mes.py one use Recv.py

52



NRF24L01 socket
From pinl (GND,3V3,GP1025,CE0,SCLK,MOSI,MISO,X)

For test NRF24L01 module you need
Sudo nano /etc/rc.local
Put # in front of su -l root —c startx

Or Or move “autostart” folder from /root/.config t o desktop

Or move “autostart” folder from /root/.config to d esktop

53

In “nrf24scannerPi” folder WiFi scanner test prog

54

ram



The pingtest & pongtest need 2 of Pi & 2 set of NRF 24101 Module , one
for pingtest another one for pongtest.

In “rf24pi” folder examples folder
Use chmod +x scanner, chmod +x pingtest , chmod + X pongtest

55



EDU-V2-EO1 & EO2 - BlueTooth 2.0 console
setting

choose Serial Enable/disable shell and kernel

type raspi-config in LXTerminal

M E M ( "

# ("
Step 1. Modify the inittab File:

choose Advanced options



At a terminal command prompt issue this command:

sudo nano /etc/inittab kgdboc=ttyAMAO, 9600 console=ttyl
root=/dev/immcblkOp2 rootfstype=ext4

Look near the end of the file and find the lines that look like this:

#Spawn a getty on Raspberry Pi serial line
T0:23:respawn:/shin/getty -L ttyAMAO 115200vt100
#

#Spawn a getty on Raspberry Pi serial line
T0:23:respawn:/shin/getty -L ttyAMAO 9600vt100

Step 3

Step 2. 75
sudo nano /boot/cmdline.txt

The entire contents of the file look like this:

dwc_otg.lpom_enable=0 console=ttyAMAQ1,15200
kgdboc=ttyAMAO, 115200console=tty1
root=/dev/immcblkOp2 rootfstype=ext4 elevator=deaditie
rootwait

elevator=deadline rootwait

( ™M814M ™

Android Tablet

dwc_otg.lpm_enable=0 console=ttyAMAQO,

"7 2

9600
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(2*

** AT command in CuteCom for Bluetooth 2.0/4.0

BLE (for EDU-V2-E01 & EDU-V2-E02)

Bluetooth v2.0 HC-05 AT command in CuteCom
* speed 9600
* Choose CR,LF line end
* 2 way to enter AT command mode
1. * power on Pi first, press and hold the micro sw
socket, release the switch
2 * power on Pi first, move jumper to 1-2, then plu
remove jumper to 2-3

itch, then plug in the

g in the socket,



ESP8266 WiFi Serial Module AT Command

4113 - # 4+ -

Bluetooth v4.0 BLE HM-10 AT command in CuteCom

* speed 9600
* Choose No line end

ESP8266 WiFi serial module AT command in CuteCom
* speed 9600 /or
* Choose CR,LF line end

63



ESP8266 WiFi serial module AT command example

** Join Router

AT+RST

AT+CWMODE=3

AT+CWLAP  ---- search WiFi Network

AT+CWJAP="your ssid","password” join your Router Spot
AT+CWJAP=?  ---- check if connected successfully

7777 Acting as a TCP Client
AT+CIPMUX=1

"H#H, HH# H# # - # #
% ; < #- 1 1l@/< O



L (5 <

0'2#
AT+CIPSTART=4,"TCP" "google.com",80
E - #( =J,- . $
# #
AT+CIPSEND=4,18
, A=JD -

GET/HTTP/1.0

- - 45/ =]
- - (0 # #
-
+IPD,4,529:
L # K, #O# O# -
G # K G. , "E

HTTP/1.0 302 Found
Cache-Control: private
Content-Type: text/html: .......

***% Acting as a TCP Server

"% 13 # "
"4 o # o AT+CIPMUX=1
"3 o, - AT+CIFSR
5 w 192.168.0.14
< ## m#

# *< AT+CIPSERVER=1,1336
"3 (# $# #



- - - Link

+ _ non

#o# O# - . -,
# ( +IPD,0,14:this is a book OK

use PuTTY Telnet function to login from PC

69
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2. EDU-Learing Kit-V2 EDU-V2-E02 - TX-RX-RS232 Learning Kit
for advance user ( Enable/Disable serial console Port) ( support
Raspberry Pi B2/A+/B+)

3.5mm audio serial console cable

1. Bluetooth V2.0 2. ESP8266 Serial WiFi Module

3. RFID Reader 4. NRF24L01
#

Serial port setting in Putty
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(3) EDU-V2-E03 RGB-W LED 7 Knight Rider LED Set



Command "RGBINIT" will active RGB function, open a window for
"Colour Chooser"

choose the colour code from "Colour Chooser"

choose the colour code from "Colour Chooser"

76



Knight Rider LED Kit

LED Scrolling Command

PWMLED44SOEOD4KITT

PWMLED”Address” S[Start channel] E[End channel] D[D elay / Timing]
[True/False/KITT/KITT2] Address 41, 42,43,44 Sta rt channel & End
channel 0 ~ 15 16 channel D 1,2,3,4,5 (1 ~ 100) Del ay Timing LED
[True/False/KITT/KITT2] 4 type LED show

Brightness control Command

PWMLED “Address” “B” “0 ~ 1000“ PWMLED41B1000

Stop command "PWMLED41STOP"

77

78



PWM Servo Motor control )4+ - %! F 0=

# (1% KK#K#HK#K#EKAK#K " "

1$- KK# K#H)K# KK AK#K - M->M
) 1% K#HK#K 4K M-00M & ,K# K#; K# M->M
+ /% KHK#EK4  M->M & K# K#K # M-00M

Command "SE"+ "PWM (0-15)" + "e" +"angle" for Address 44

Sel5el10 -->channel 15 servo move 10 angle address 44

Selb5e-10 --> channel 15 servo move -10 angle address 44

se0el0 -->channel 0 servo move 10 angle address 44
seOe-10 --> channel 0 servo move -10 angle address 44

80
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1. When you type “python Pi_Scratch_v268.py —d”
You see following message

Type “python Install.py” install again )y 2"

2. When you type “python Pi_Scratch_v268.py —d”
You see following message

Check your setting in /etc/modules by use
sudo nano /etc/modules

84
83
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4. When you type “python Pi_Scratch_v272-B.py —d” 6. When Manually start Pi_Scratch if you can’t see “Host
You see following message Mesh” Choose “Stop Hosting Mesh” first,

Use “root” to login your Pi, because some of the
software function need access your Pi

5. When you type “python Pi_Scratch_v268.py —d”
You see following message

“shift S” you will see “Host Mesh”

Type “startx” first, the open “LXTerminal” type “py thon
Pi_Scratch_v268.py —d”

86



How to auto run Pi_Scratch without press any key

Type “python Install-autorun-Scratch.py”

Will do the setting for you also copy the autorun.s b example file
Then click with the centre mouse button (or Ctrl and left
button) and choose Accept (s).
Use Pi_Scratch_V271 You can now remove the white space in Scratch by shift left
click on the R in Scratch logo and choose Turn Fill screen on.
< =1 J =" "@2 ( Finally shift left click on the logo again and choose " save

image for end-user "
We now have the program auto run in presentation mode, but
as mentioned earlier there is a pop-up message " Remote
sensor connections enabled " that stop update information
for sensor “ it will update until you have clicked OK. This
is something that needs to be turned off within the Scratch
application, which is one of the hidden settings within
Scratch.

After lauching Scratch shift left-click on the R in

the Scratch logo (top left) and choose "turn fill

screen off". Click on the white area to the right o r
bottom of the screen and choose "Open" and "Browser
Navigate to the section Scratch-Ul-Panes ->

ScratchFrameMorph -> menu/button actions ->
enableRemoteSensors and remove the line:

Dialogboxmorph Inform: 'Remote Sensor
Connections Enabled' Localized

88



How to use three zip file change to Image file

Use 7-Zip software

Copy three zip file into one new folder, use 7-zip, click right mouse
key choose “Extract files”

Click “OK”

After finished, you will have Pi_Scratch-V268-nl.img

89

Upzip 3 zip file for Linux

1) Download all the files to the same directory such as /home/pi/Scratch

2) If they are named in the same format as Pi_Scratch.... then you can run "cat
Pi_Scratch* >> merged.zip" or the name of the files minus the zip file extension & 001,
002 etc.

3) run "unzip -FF merged.zip" to unzip the image.

4) run the DD command to copy the image to another storage unit ( SD card, USB
drive etc.)

If either one of the archives has a missing part / sector then the unzip will fail.

First thing need do for Pi_Scratch ready Image

Use the Pi_Scratch ready Image first thing you need do

sudo raspi-config

Choose 1 “expand Filesystem to Ensures that all of the SD card s
90



How to upgrade from old Pi_Scratch to new Ver Pi_Sc ratch

In old ver Pi_Scratch_268 folder --- remove auto-
sudo python remove.py

login auto run first

then reboot

% %
I HUS % | & #& O"
+, & H#HE&()"
#O&H #&()
#0 --

0 -% %'# #"
without press any key — choose root

--- auto run example
or

0 % %# #" auto load example but
need click “ok” and “greeng flag” in scratch — choose root

Pi_Scratch-v272 ready Image information

Use Raspbian Wheezy 2014-06-20
A & .
& 8
8 " % E (+
7 >1 = % E
(# %

L5 :L02 @ 54 1=2J =C @ 05F<

VNC is a graphical desktop sharing system that allows you to
remotely control the desktop interface of one computer from
another. It transmits the keyboard and mouse events from the
controller, and receives updates to the screen over the network
from the remote host. You will see the desktop of the Raspberry
Pi inside a window on your computer. You'll be able to control

it as though you were working on the Raspberry Pi itself.

7 (# ( >1 (21!

92



VNC connect from iPad & idevice VNC connect from Android Smart Phone / Tablet

93 94
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Raspberry Pi is a trademark of the Raspberry Phéation Raspberry Pi is a trademark of the Raspberry Phation



