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ABSTRACT

This abstract discussed the implementation of speech recognition applications to
control the on-off electrical device of speech. The work is divided into two modes. Offline
mode and online mode. To use voice commands to turn on-off electrical device. Which
the words sound as a statement. The speech sounds in offline mode is saved in SOPARE
voice and speech mode are saved online in Google Assistant via the microphone. Then
process the Raspberry pi 3board to send data to the wireless transceiver module to
control the power on-off. From testing the control system for opening and closing
electrical devices with sound, it was found that the sound test in the offline mode of the
power-on-off control system with sound the accuracy of 96 percent of the voice command
and the accuracy of the lamp according to the voice command spoken 100 percent
accuracy. Sound tests in the online mode of the power-on-off control system with sound
the accuracy of 87 percent voice commands and the accuracy of the lamp according to
the voice command spoken 100 percent accuracy.

The power-on-off control system with sound. Can be used to effectively control the
opening and closing of electrical equipment. Only the user speaks the voice commands
as needed and can immediately turn on-off the electrical equipment. Helps reduce steps
and shorten the time of use, making it more convenient.

(Total 101 pages)
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2.2 g13au23 (Hardware)

2.2.1 vasauszananataya Raspberry Pi 3
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i 2.4 vesa Raspberry Pi 3

fiun: https://www.aripfan.com/new-raspberry-pi-3-model-b-plus-now-sale/

Ua$n Raspberry Pi 3 1Juvasinnsufinnesvuadniiarnisaousefusousiines
Aduada wazwndla aunsaihuUszandldlunisvinlassuiudiannselind audsulusunsy
5995UsEUVUHURN198YNG (Linux Operating System) lananasguu 191 Raspbian (Debian)
Pidora (Fedora) ua Arch Linux iusfu Inefiafaun SD Card uazgnoanuuuanlsidl CPU GPU
uaz RAM agneluiuifiendu deaidende GPIO dsnnd 2.5 silviansnsenirluldsamdugunsal
Arduino Nano uaz NRF24L01 1 §4 Raspberry Pi 3 avtfuiinidouazUszunanatoyaidos ds

maudesludnasumdndeaiolimdidesinnunumds

AaNURvaUaTA Raspberry Pi 3
FUUsEUIaNaNAN Broadcom BCM2837 ARM Cortex-A53 LuUU 4 AU
A1NUSY 1.2GHz

eUsyulansWnvse GPU  Broadcom Video Core IV dual-core GPU Wa@ndia

{198 HDMI
MUIUANTT SDRAM 1GB LPDDR2
dudeansioya NasPBLsasIA 10/100, Wi-Fi 2.4GHz 802.11n
ey Bluetooth 4.0
M50 USB USB 2.0 911U 4 wase
win AV e deuardyaunmviodaleduniavuin 3.5 mm.

AHONDTADUNAL AN Ua SPI, 12C, 12S waz UART
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GPIO 40 1

e LPRHER micro SD

nsio CSl dwiusieluganaed

qasie DS dmiulsuana LCD
reliles +5V HuABLNmes microUSB
THlides 5V 2.5A

o
anos /s

| v
| v

anoy et [ 3 o
amos [ ,,: TR0 1 M0 14
oo OTET wrossamo is
oy q | oo e
(S ;' ' '-‘; =
won Il l| oo 0
V2B ] G0 M
umote s won (N0 ovo
wnon 1 ano [I6S )| om0 29
antit s VY] crax anoe
o [N crieranor
om0 0.0 SRR 0. ¢ ) omoy
onos | e
oros [ | coorz
e O
anate o i bl cran i omone
waoe IO wos) cmaan
oo [0 O s oman

A 2.5 Funtvesuain Raspberry Pi 3
fian https://www.pedalpc.com/blog/posts/how-to-program-a-pic-microcontroller-using-

a-raspberry-pi-or-orange-pi-plus-2

2.2.2 U83A NodeMCU ESP8266

AW 2.6 UaSA NodeMCU ESP8266

i : https://www.makerlab-electronics.com/product/nodemcu-v3-esp8266-esp-12e


https://www.makerlab-electronics.com/product/nodemcu-v3-esp8266-esp-12e
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vas$a NodeMCU ESP8266 Ao unannasunilafildlunisadnslusiam Internet of Things
(IoT) fiuszneuludrefiuasa uag Firmware (Software Uuuasa) il open source @330
deulvsunsudonten Lau 16 vilildenldietu wasdluga Wiri (ESP8266) WWudsdrda/lu
nslfideuserudumesiinuaziigaiende GPIO fanmil 2.7 NodeMCU fidnwazadieiy
Udn Arduino ansnsaideulusunsumunugunal 170 16 Taelsidesiugunsaldun wazanunsa
19lUswnsy Arduino IDE viausiufiuuesa NodeMCU e 3sldnw C¢/C++ Tunsideulusunsy
slanansaldauldanuasundeiy
AENUAvaIUaIn NodeMCU ESP8266

Fluas USB2Serial Ju CP2102

B WIF] D ESP-12E

¥ Flash A9 32Mbits (4MBytes)
SAN1IINaIU Uy RST

BunALUULeUTADN 1 Bumm A0 12995 ADC 2w 10 Tn
THlwides 3.3V uaz 5V T Vin

DEVEITY

:
§

ariony

arions

REEErarEAE

ﬂ']W'ﬁ 2.7 AUNU103 NodeMCU ESP8266

fian : https://www.thaieasyelec.com



2.2.3 Ua3m Arduino Nano 3.0
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ﬂ’]‘wﬁ 2.8 UBs$A ArduinoNano3.0

i : http://fitrox.\nwshop.com/product/13/arduino-nano-3-0-compatible

U935A Arduino Nano eanuuusnlviivuinidn wazldduaruiagld 143uled

lulasaaulnsiaesiuas ATmegal68 30luas ATmega328 (31 2.3 U 3) TUsunsusiu

TUslnAea UART 31U USB to UART 1@ousiefupaufianeslngld mini USB uasiyaideuse

GPIO slan1wil 2.9 WunasnRinaaduns-1e1AnndIuiu 14 wase uaznesneurdondunndiuiu

6 NOSH

AMANURAYEIUBTA Arduino Nano 3.0
leTlulasnaulnsians

Tgusasulni
sossunsTeusssuliil @uusdn)
sossun1sTeuseulii (@isdn)
WosA Digital I/O

Wo3M Analog Input
nszudliianslalundasnasn
nszualuiidnslalunasn

Punlusknsunelu

[ '
P

NUNUsWNTY

A
UNLLIA

=5,

€

'
P

NUNNUILANNIND1IS (EEPROM)

ATmegal68 138 ATmega328
5V

7-12V

6 - 20V

14 wosn (3 6 Wosn PWM output)
6 NOTM

40mA

33V 50mA

16KB 79 32KB

5008 T4lae Boot loader

1 %50 2KB

512B %38 1KB


http://fitrox.lnwshop.com/product/13/arduino-nano-3-0-compatible

ANUDASERA
YU

1I9n

CN3

PA9
PA10
NRST
GND
PA12
PBO
PB7
PB6
PB1
PFO
PF1
PA8
PA11l
PB5
PB4

. Arduino Nano

D1
DO
NRST
GND
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12

14

16MHz
45x18 mm

5 NSy

VIN
GND
NRST
+5V
A7
AbD
A5
A4
A3
A2
Al
AO
AREF

+3V3

13
|

VIN
GND
NRST
+5V
PA2
PA7
PAG
PAS
PA4
PA3
PAl
PAO
AREF
+3V3
PB3

NN 2.9 ALk Arduino Nano 3.0

fian : https://robo.fish/wiki/index.php?title=Programming STM32F042

2.2.4 Tuga NRF24L01

AWl 2,10 Tuga NRF24L01

fian : https://www.arduinoall.com


https://www.arduinoall.com/
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a

NRF24L01 fa Tugadmsusunasdedyaiainguuu Transceiver Aeanunsavhaiiiisadu
#23U (Receiver) wagds (Transmitter) alugifeniu Tasldanudlunsiu-dsteya 24 GHz
TugaNrF24L01 ulugadeanslsae faunsadoulusunaulfduld faifuuazsds auso
T4ifu Arduino ldviane q fandeutu Fedeaslimaduarlifianeniaiien Svuadnazain
Tunssialdan anunsaussandldaulsvaisegiudu Mdugunsaldsdayavessuigesdnlula
dmsuAmuAN gaungil Audu naudaitausng 9 muANLAzAnAIVuEs Robot Control and
Monitoring lélusz sy 15-500 wms Tugadld@n NRF24L01+ m vi1emusaeaa1usage High-
speed SPI interface ldndas1usn se35Un15VIeusINsU Arduino wazdianenniaunlinlugn 3
udeusiosumisen Fannd 2.1 Tnglasasuilléin NRF24L01 widensiofiuuasa Arduino

Nano wag NodeMCU LitedadayadudsawazSumdaudedise uuiaumumas

ﬂ’]Wﬁ 2.11 funUeIves NRF24L01

i : https://forum.arduino.cc/index.php?topic=551211.0

2.2.5 Tugasiad 4 Ya9

S8 L

‘»' I.I'
F [.U'JLA,,JLJ y

MW 2.12 lugasiad 4 Yeq

fian https://www.amazon.com/JBtek-Channel-Module-Arduino-

Raspberry/dp/BOOKTEN3TM


http://www.nordicsemi.com/eng/Products/2.4GHz-RF/nRF24L01P
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Tugatiad 4v9 (4 Channel Relay Module) iulugaiilémuaunanliisusadulyiin
DC uay AC Bslmangagn Ao AC 250V/10A, DC 30v/10A gty aluniseununisvie
freduninasin wuu Active Low Wnsvuaduiiad 1520mA nasideuseidu Isolate fae
Opto-coupler kagdl LED uandan1uzvad Relay aruisaunludssynaldauluiiusieg wu
PLC Control thudanisy 1lulssugnamnssy vieswduy Tusgiunadeulusunsuuay

A15ADLTITUNBUDN

2.2.6 lulasivly USB

A 2.13 lalasTly USB

flan : https://th.aliexpress.com

91nnnd 2.13 lulasivu ¥da USB Aegunsaliuidesidiwvandudygialii e
Uszananaluiniesvenaidesmiseaunsainandesduy lulpsliusznoumenainwaziiivan

I3 o di a LY o v Q:I =1 CYNY) ] < = o ¥
Wundn wWadsansenusisulululasiiuy azvinlivnainduasiiausniuauiukiian 39vinta

o a

Andaadnin Gadumdnnisyhousssttuiudalng dmsululasiuusiin USB azdsdayeud

a (3 &, o aa 1Y 1 4
EJ\TE]@ﬂVILEﬂGW\!G]LUu mzy)mmmaaimaawmﬂamuwaim USB

2.3 «annALs (Software)
2.3.1 Raspbian

Raspbian A& Debian (Linux) Nuuanulasliiigniu CPU ARM1176JZF-S core

(%

n1589 OS Raspbian &aWifoaLnzen deadl


https://www.raspberrypi.org/downloads/raspbian/
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1. \n3pspauRiames windows fie1u SD card 1é

2. 5D card 8 GB Buly

Sumounsas 05 Raspbian

%umauﬁ 1 amulnan Raspbian L’J@%%'ué’lqmmﬂ https://www.raspberrypi.org/downloads/

Fadulna image dmsuRnfauuuasa Raspberry Pi flannil 2.14

Q

3 wlon  eveliues  Wmou  wiosia et aniewn g

Dm, L

andlvan

Raspbianiihsrunifivdmsatiaiiumionmisuaamamiu  Raspbeny Pivniu
amiTuar @i ihdaliNOOBS Tiunsufrdastuuadindimiu 2aspoian wasln

nmno

=l ©

Raspbian

A 2.14 a1tilvian Raspbian

fian : https://www.raspberrypi.org/downloads/

Jupoudl 2 Anluanlusunsy Win32Disk Image Wiold image wag TUsWATH win32disk imager
1ld SD card W lvlulASosmaufiames ualalusunsy win32disk imager UL 81LATD4
poufawesvaldiuilu win7 nie 8 limdnvua1uadidan "Run as administrator’ fan1ni

2.15
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& disk manager M= E3
(B9 QM0 G Tooe Yol b 00000 & |
(G = O - 2 4 F| st Crddes |16 S X | |
I i = |
WIJ CiDoouments and Settings| Admiretr ator | Desktopldick marager 3 Go
[tore 1 Soo] fipe [Ostetvdind | :
[ changsop tat IKB Text Document &(8{2013 2251

e 18KB Fl 5{4{2012 0:05

o (- B8 2608 LFk S(1{20130:08

NRgoc_s_dwi-1, 0 10518 Apchoation Extersan 7112011 1538

A ostde++-6.01 DAOKS  Apghcation Extenson  I{Lf2011 138

Aot 24¥D  Apphostion Extension  6(3(2010 1531

Aot A 2,478k Appleation Extension  4{S/2011 12:38

Aot d 0,558 Apphcation Extension 12912010 18:30

[5) READHE £t IKE  Tect Document {12013 2238

; $5¥8  Apphcabon 482013 22:41

il 2.15 anndluanlusunsa Win32Disk Image

fian : https://raspberrypith.blogspot.com/2014/01/0s-linux-raspbian.html
Supeud 3 Whden Image fisnilnanunldasiu SD card w&na write soaUIESD 100% Fanw
7l 2.16

\'%*— Win32 Disk Imager =] B3

lflmage File Device —
'IlistratoriDesktop,l‘raspbian img,l'2013-12-20-wheezy-raspbian.imgl _‘{I[G:\] LI
1 - =

Gopy [T MBS Hash::

—Progress

|

Yersion: 0.9 Cancel Read Write: ' Exit

N

AT 2.16 1Gon Image Ninnaunlaasiy SD card

fian : https://raspberrypith.blogspot.com/2014/01/0s-linux-raspbian.html

[
o

Junaud 4 Wentlvanlnd image aslu SD card w@Sat3ausoouan Tinan SD card aanun
wdainlulaluvesa Raspberry Pi fagaiusaldarussuuujufnis Raspbian vuuesa
Raspberry Pi l¢l flan il 2.17
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AWl 2.17 wih Desktop wessEUUURTRNS Raspbian

2.3.2 SOPARE
SOPARE (Uulusunsulddmiunisidndes linuududlunisidndesas
aunsalddenulaegeiusydnsnin anunsaldmdndusddu lausdesiuegiuidedal v

TnalResiudssnvuiin Tnefinnsvinaueeduswnsy A9nIng 2.18

e
Rl

thread 1 thread 2

thread 3

“ m m =3 (‘ldll

Mol fatiendane euaty
74 Yensatie_twiatul

ﬂ’W‘lﬁ 2.18 ‘U’S@ﬂlﬂ@&miusﬂ@ﬂiﬂﬂmiu SOPARE

fian : https://www.bishoph.org/
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nnmd 2,18 Msvhauwediusunsy SOPARE Stunousail
Fupeudl 1 Walusunsu SOPARE luniddn « /sopare.py” udana Enter iivoi3onldedslu
TUsunsa SOPARE antusealusunsulaefiasifiin “config/defaultini” iloRarndes fe @
ﬁﬂm’l@ﬂﬂmmzLﬁammmmﬁé]’aqms

Tupaun 2 srudrdunmnanlulasivy antunsisdeuitsedudssliegmiiandt THRESHOLD

=

Wadmdsasunudnlulasiu WediAasasausosnan Iduiinddudeeanlulasivuiine

'
o

maudealy wameasumdndeanvuinls wu Waln Vel Wusu

2 '
U ]

Tupaun 3 Weulusunsy Plugin iedwaadnludiwnerdnm GPIO vasuasa Raspberry Pi

2.3.3 Arduino IDE
Arduino IDE Aiolusunsudmsuldi@eulusunsy, asulng wazdulvanlusunsuas
vadn Arduino ieuasaiiduy findrafi 1wy NodeMCU %38 WeMos D1 18
38n15199u Arduino IDE

[
o

JUABUN 1 WAlUswN5U Arduino IDE JUu A9AINA 2.19

8 sketch_mar02a | Arduino 1.8.7
File Edit Sketch Tools Help

sketch_marlZa

l'.n:icl setup () {
S/ put your setup code here, to rum once:

vold loop () {
Sf put yvour main code here, to run repeatedly:

A 2.19 Walusunsy Arduino IDE


https://poundxi.com/arduino-%e0%b8%84%e0%b8%b7%e0%b8%ad%e0%b8%ad%e0%b8%b0%e0%b9%84%e0%b8%a3
https://poundxi.com/nodemcu-%e0%b8%84%e0%b8%b7%e0%b8%ad%e0%b8%ad%e0%b8%b0%e0%b9%84%e0%b8%a3

TJURBUN 2 @319 Sketch lval Ineadniiay File > New 690197 2.20

& shetch maells | Arduing 147
File Edit Sketch Tools Help

New

Open...
Open Recent
Sketchbook
Examples
Close

Save

Sive Aa

Page Setup
Prnt

Preferences

Que

CtrieN
Ctrie 0
>

Ctrle W
Ctrie$
Cirle St

Ctri-Shefte P
CtteP

e Commu

CrieQ

AWA 2.20 a81s Sketch Tul

fian : https://poundxi.com
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TJupaui 3 Weulusunsuasluaseinundyne densweulisinsudmsu Arduino azdsznauld

AT void setup way WU void loop FIn i 2.21

e sketch_juloic|Arduino 1.8.5
File Edi

sketch_julolc
void setup() {

1
void loop() {
delay (1000);

delay (1000);
}

§

pinMode (LED_BUILTIN, OUTPUT);

digitalWrite (LED BUILTIN, HIGH);

digitalWrite (LED_BUILTIN, LOW);

AN 2.21 Weuluswnsy

fian : https://poundxi.com
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[
[

PN A d Y o) v = & a a 5 & N Y
YUNDUN 4 Lll@LGUEJUIﬂiLLﬂﬁiJLﬁT'ULLa'ﬂ‘V]‘chV]ﬂLﬂUlﬁ@EJﬂaﬂV]LﬂJlﬂ File > Save 1NUUILURUIRG

Fualmsnasninaztuininluug wazfade Sketch AININA 2.22

sketch_julo1c| Arduino 1.8.5

Ctrl+Shift+S

Ctrl+Shift+P

etch folder a

Name ‘BR‘{I'? e

Save in folder ¢« W poundxl  Arduino Create Folder

Places Name ~ | Size Modified
Q search jt librarles Suné

© Recently Used

W poundx!

B Desktop

o File System

w2 320 GB Volume

=~ 38 GB Volume

Ml Firefox-addons

#) Documents

& Cancel Hsave Y

2NN 2.22 MsTunniuswsy

fian - https://poundxi.com
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Fupaun 5 adndudUlnan wsevzAfniuy Sketch > Upload fanmi 2.23

e Blink|Arduino 1.8.5
File Fdit S

void setup() {
pinMode (LED BUILTIN, OUTPUT);
1

void loop() f
digitalWrite (LED_BUILTIN, HIGH);
delay (1000);
digitalWrite (LED BUILTIN, LOW);
delay (1000);

AN 2.23 N159ULanlUSHNSUAIUBSH

fian : https://poundxi.com

Tupauil 6 neulusunsugnaes uagliladlamseninamsdulvan aiiveaududn Done

. a Y < ¥ a (% A
LﬂﬂoadmgL%Wﬂ%ﬂ%@ﬂﬁ?ﬂi?8¢ﬁ&ﬂu%8ﬂﬁﬂmﬁ%13ﬂGNﬂWWW 2.24

AN 2.24 nssulnanuasaLasadu

i : https://poundxi.com
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2.3.4 Google Assistant

i 2.25 Google Assistant

i : https://mindphp.com
Google Assistant fg szuué’i’wmé’wL%mmﬂﬁwjmaq Aldeu anunsanenuesideaale
wariidydnwal Manmil 2.25 31 Google assistant Tamanunsatunisneuiu Wneunduade
AUAMINANITOVDY Sir WazdANEINITOTUAITININNTYI9UAN99) dAansanenidesai
waztdoanieuenls sessumuinedmsulunisididssnieineg wavaeusuilludssniwine &
gIudeyann uenanMsALM SsanunsaaunuIiu Google Assistant 1y oogls auneflu

eglsey 1Wudu
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n133nIlasens 3e9 ssuumuauniUa-Ungunsallniihsieides lagldnalulagnig
SPndvanldlunisemuaumata-Ungunsallwih Sdiudseneuvianan 2 diu Ao diuvesniads
Usenaumenisiandesiavidadyaaliany diuveiniasulszneumeniasudyyinuas
Siaddmiuda-Ungunsallniin Inen1addniladnaidunisaiiunisnuduneuuwagIsn1snall
3.1 wauNIAHulATIY
3.2 mehnuvesszuumuaunsla-Ungunsalluiihmeides
3.3 nedsazniniulnuneenlad
3.4 aedaaznipsulnuneoulal

3.5 MseenwuusTUUmUANNSUa-Ungunsalluvisiedes

3.1 wwunsabulasanig
NNsANY IV TNeosausa sl Ul LanTuRa ULy s NS Huuse L Ju

o Y v Idl
LLN‘Uﬂ’]Wﬂ’ﬁV]N'WUI@@Qﬂ’]WV] 3.1

l

DOALUUTUINU 2 dIU

AN 3.1 WUNITALTUUY
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Taleinu
aGRNY > uila
NI
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iueilonsldau
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FANUNS W9
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Taleinu
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N = v Yo o & L v o v P
AT 3.1 Anwrdeyaveinisidndsazgunsainldlulasinisiiuaideyandnwn
VaueRnasy wagviinisesniuunIsieuaiualaewdeeendu 2 @ liun duresninds
wardIureen1ATy nsduveiniedelseneulumenisiddesasddsdyayiuliane diuves

o

nmasulsznaulumenasudyginuasiiaddmsulin-Ungunsalluiy n1sweulusunsunig

o

SPndeayhnstuiinideslagldlusunsy SOPARE wag Google Assistant Tunmsdudinidesuas
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Say a simple phrase

What do you want to say?

Turn on the fan
What's another way to say it?
(optional)

Tum on the fan
And another way? (optional)

What do you want the Assistant to say
in response?

I Alright '
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controls/status
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POST

Content Type (optional)

application/json

Sody (optional)

{("status":trua)
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6 Un 1 1 5 0
7 Un 5 2 5 0
8 Un 6 3 5 0
9 Ua 7 4 5 0
10 Uanun 1,2,3,4 5 0
Suil | mitveaey vaoalnfinadeu mm?;ﬂw mmmjwmm
(A39) (A39)
1 Wa 1 1 5 0
2 e 5 2 5 0
3 a6 3 5 0
4 Wa 7 4 5 0
5 WUanun (A 5 0
6 Un 1 1 5 0
7 Un 5 2 5 0
8 Un 6 3 5 0
9 Un 7 4 5 0
10 Unuum 1,2,3,4 5 0
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ayUnan1Innag
A1ANgNFARIvBIraaalimumandsalulsas TuvesszuuaIuAuNsUa-Ungunsal
Indhdrgidedduuneenlad lngvitnimeaeu 4 u Juay 1 sou luusasseuasnauseluadds
U 5 AT3 fig 1 JOU enadeuaLgnaBIramaanlimumdndosinaluias Ty darwen
T =i 1% a a % Y =
AUWiNgINNgasaar 100 nvaen dA1ANURANAIRTYaY 0 LAEUARIRINITIeN 4.4

A15199 4.4 HATINLARIAIANGNABITBRDAlIIUAd L Fe ey nluwsar TuvesssuUAIUAY

nsUa-Ungunsallwihsiededinuneeladl

4 mmgﬂéfm mmﬁmwmm

o o o o o waoalnd % T 3 . z

A1NUN ANNNAFDU VMUTUAIIN . FIUIUAIN .
NAFDU VYUY ~ IVYAY

nadau 20 NNAFEU

ads 20 a%s
1 Wa 1 1 20 100 0 0
2 Wa 5 2 20 100 0 0
3 W 6 3 20 100 0 0
q Wa 7 q 20 100 0 0
5 Waviua 1,2,3,4 20 100 0 0
6 Un 1 1 20 100 0 0
7 Un 5 2 20 100 0 0
8 Un 6 3 20 100 0 0
9 Un 7 q 20 100 0 0
10 Unnun 1,2,3,4 20 100 0 0

4.1.2 nMsnegauszuUAUANN1sUa-Ungunsalluindedesivunaaulal

A1ANYNABIVRIAATIENAF UA I UTBtsTUUmUANNTSWn-Ungunsadluiniey
dealvuneauladl lagviinmaaey 5 Tu Tuar 1 seu luudazsouasnauseloaddediua 5

A9 $1D 1 58U LNOVNAFDULESIIULARYIU AIAS19N 4.5
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M13199 4.5 A1AUgNABITRIAETIlINAF UANIIYRITEUUAIUANNISIUA-Ungunsallnilislg

esluupoaulall
5aUfi 1
AN AN
AU MTinaaey Feanauiuiinnaeu gneeq Henan

(%) (%)
1 Turn on light one | OK, turning on light one 5 0
2 Turn on light two | OK , turning on light two 5 0
3 Turn on light three | OK , turning on light three 5 0
il Turn on light four | OK , turning on light four 3 2
5 Turn off lisht one | OK, turning off light one 5 0
6 Turn off lisht two | OK , turning off light two 5 0
7 Turn off light three | OK , turning off light three 3 2
8 Turn off light four | OK, turning off light four 3 2

50Ufi 2
AN AN
aRun Miivadeu Fesmousufiveaaeu gnAes Aailiakle

(%) (%)
1 Turn on light one | OK , turning on light one 5 0
2 Turn on light two | OK , turning on light two 5 0
3 Turn on light three | OK , turning on light three 5 0
4 Turn on light four | OK , turning on light four 2 3
5 Turn off lisht one | OK, turning off light one 3 2
6 Turn off lisht two | OK, turning off light two 3 2
7 Turn off light three | OK , turning off light three 3 2
8 Turn off light four | OK , turning off light four 3 2
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M13199 4.5 A1AUgNABIRIAdlinadeud1uYeITEUUAIUANMIUA-Ungunsallnilisig

desluumaaulall (sa)

saufi 3
AN AN
AU MTinaaey Feanauiuiinnaeu gneeq Henan

(%) (%)
1 Turn on light one | OK, turning on light one 5 0
2 Turn on light two | OK , turning on light two 3 2
3 Turn on light three | OK , turning on light three 3 2
il Turn on light four | OK , turning on light four 3 2
5 Turn off lisht one | OK, turning off light one 3 2
6 Turn off lisht two | OK , turning off light two 5 0
7 Turn off light three | OK , turning off light three 5 0
8 Turn off light four | OK, turning off light four 5 0

sauil 4
AN AN
aRun fiivageu Fesmousufiveaaeu gnAes Aailiakle

(%) (%)
1 Turn on light one | OK, turning on light one 3 2
2 Turn on light two | OK , turning on light two 5 0
3 Turn on light three | OK, turning on light three 5 0
4 Turn on light four | OK, turning on light four 3 2
5 Turn off lisht one | OK, turning off light one 3 2
6 Turn off lisht two | OK , turning off light two 5 0
7 Turn off light three | OK , turning off light three 5 0
8 Turn off light four | OK , turning off light four 5 0
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M13199 4.5 A1AUgNABIRIAdlinadeud1uYeITEUUAIUANMIUA-Ungunsallnilisig

desluumaaulall (sa)

50Ul 5
AN AU
AU Aitnagey Feamausufinaaou gneeq Homane

(%) (%)
1 Turn on light one | OK, turning on light one 5 0
2 Turn on light two | OK, turning on light two 3 2
3 Turn on light three | OK, turning on light three 5 0
4 Turn on light four | OK, turning on light four 5 0
5 Turn off lisht one | OK, turning off ligsht one 5 0
6 Turn off light two | OK, turning off light two 5 0
7 Turn off light three | OK , turning off light three 5 0
8 Turn off light four | OK, turning off light four 5 0

agUnan1Innag

AAugnieresidsiilinae udsuresszuumuaunslia-Uagunsallwilisedes
Tnunooulat Tngvinmsnageu 5 Yu Suss 1 sou Tuusayseuasyaustloaddssuau 5 ads de
1 50U ilenaaouldsdlunsiaz iu Tnefds Tum on light one dAA1mgnéasiosay 92 uaxdlin
auRanainfesay 8 A14e Tum on lisht two one fiAAugnaesiegay 84 LaziA1ANu
Aenann3osay 16 MAs Tumn on light three MAugnAesiovar 100 uaziimAruiiswainios
a2 0 A1&s Turn on light four AANNNABISaEAY 64 Lazid1muAanaInTegay 36 A&
Turn off light one AAmgNABITasay 80 uarilmmnuiianainiesay 20 A1ds Tumn off light
two dA1ANUgNABITREAE 92 UazllA1AuRanaInseuay 8 A& Turn off light three fen
mnugniesiesas 84 wazdArmnuiianainiesay 16 Mds Tum off light four AANgNABd

a [

Jouar 100 wazllArAinuranaInsouas 0 MTNLANKINEININTGA Tum on light one uag

Aa

Turn off light four AATAIAURANAIANINTGA Turn on light four lagLanIRIM1SIeT 4.6
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M157199 4.6 NATINLANIAIAUYNABIVBIAA NN AdB U UYBITTUUAIUANNISIUA-Un

gunsallihsnededlruneeulal

AINNYNADS ALAANATA

o v o o o UUIUNNAEDU IUIUNNAFDU

a1nuUN ANNAEDU £ ﬂ%;q Zouay )5 ﬂ%’iq Xouay
1 Turn on light one 23 92 2 8
2 Turn on light two 21 84 4 16
3 Turn on light three A5 100 0 0
4 Turn on light four 16 64 9 36
5 Turn off ligsht one 20 80 5 20
6 Turn off light two 23 92 2 8
7 Turn off light three i1 84 4 16
8 Turn off light four 25 100 0 0

AANUgNRRINIsAnAUTeIraaa lWauAELdes Tngyihnsegeu 5 u Tuag 1 seu Tuus
avsouarnaUsEleadd@idiuiu 5 A1 de 1 5eU enadeuAugnaAsIvavaanlinudLdys
Mnelunsiaziu A 4.7

P ] v N o o o ¢
f13790 4.7 ﬂ']ﬂ'nllQﬂ9’]a\iﬂ"ﬁmﬂﬂUmaﬂﬁaa@iwquﬂqaﬂLﬁﬂﬂiﬁﬂ@@aiﬂ’au

50U7 1
o . ; )% waealn | AW AL
ANMUN ANNNAEDU LEHUNRRUIUNNAEDU ﬁwmaau Qﬂ(;]laﬁ S ANE
(%) (a%a)
1 Turmn on light one | OK, turning on light one 1 5 0
2 Turn on light two | OK, turning on light two 2 5 0
3 Turn on light three | OK, turning on light three 3 5 0
il Turn on light four | OK, turning on light four 4 5 0
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A13197 4.7 AAugneseMsindurevaenlimumdndsddvunesulal (de)

59U71 1 (@)

55

aanin

A3 A3
aeue miiveaeu Feanauiuiivageu finasey gndes | Reawane
(a%a) (%)
5 Turn off light one | OK, turning off light one 1 5 0
6 Turn off light two | OK, turning off light two 2 5 0
7 Turn off light three | OK, turning off light three 3 5 0
8 Turn off light four | OK, turning off light four a4 5 0
saufi 2
vaoaln | A A
dui Fiimaaey Foameusuivaaey finpaou | gndes | Aamana
(%) (%)
1 Turn on light one | OK, turning on light one 1 5 0
2 Turn on light two | OK, turning on light two 2 5 0
3 Turn on light three | OK, turning on light three 3 5 0
al Turn on light four | OK, turning on light four a4 5 0
5 Turn off light one | OK, turning off light one 1 5 0
6 Turn off light two | OK, turning off light two 2 5 0
7 Turn off light three | OK , turning off light three 3 5 0
8 Turn off light four | OK, turning off light four 4 5 0
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58Ul 3
o L ; o vaaln | Au | A
aNnuN ANNAEDU LU UIUNNNday ‘ﬁﬂ/}@ﬁ@‘U Qﬂé}j@ﬂ S AWE

(%) (p%)

1 Turn on light one | OK, turning on light one 1 5 0

2 Turn on light two | OK, turning on light two 2 5 0

3 Turn on light three | OK, turning on light three 3 5 0

4 Turn on light four | OK, turning on light four 4 5 0

5 Turn off light one | OK, turning off light one 1 5 0

6 Tumn off light two | OK, turning off light two 2 5 0

7 Turn off light three | OK, turning off light three 3 5 0

8 Turn off light four | OK, turning off light four a4 5 0

sauil 4
, . % N vaealdl | AN | A
AIAUT ANNAFOU LEENMDUIUNVIAFDU T T - —

(%) (%)

1 Turn on light one | OK, turning on light one 1 5 0

2 Turn on light two | OK', turning on light two 2 5 0

3 Turn on light three | OK, turning on light three 3 5 0

il Turn on light four | OK, turning on light four 4 5 0

5 Turn off light one | OK, turning off light one 1 5 0

6 Turn off light two | OK, turning off light two 2 5 0

7 Turn off light three | OK , turning off light three 3 5 0

8 Turn off light four | OK, turning off light four 4 5 0
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15199 4.7 ﬂ"]mmgﬂéfaqmsa@éfwuaqMaaﬂlwmﬁﬂﬁqL?iaﬂimmaaulaﬂ (919)

50Ul 5
o L ; o vaaln | Au | A
ANRNUN ANNAEDU LU UIUNNNday ﬁwwaa‘u Qﬂéf’e)ﬂ S AWE
(%) (%)
1 Turn on light one | OK, turning on light one 1 5 0
2 Turn on light two | OK, turning on light two 2 5 0
3 Turn on light three | OK, turning on light three 3 5 0
4 Turn on light four | OK, turning on light four 4 5 0
5 Turn off light one | OK, turning off light one 1 5 0
6 Tumn off light two | OK, turning off light two 2 5 0
7 Turn off light three | OK, turning off light three 3 5 0
8 Turn off light four | OK, turning off light four a4 5 0
a9Unan1InNnag

A1ANgNABIYRIvaDnlimumALds I alulsias TuvessruuAIUANNTUA-Ungunsal
Lndiedesinunesulal Inevinnisveaeu 5 Ju Tuay 1 5o luudazsouasyauselenmmds
WU 5 A9 fo 1 59U WenaaeuANgnfedvesvaen lmudsdesnneluudasu IA1a1u

wiughanianiosar 100 nnviaen lA1ANURANEIAToYaE O LAgULAAIRINITINN 4.8
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M13197 4.8 NaTIULANIAIANYNABIYBIABA AAFUF NN alukdag TureITEUUAIUAY

nsiUa-Ungunsallihsiededinunesulad

ANNGNADY ALAANATA
3 o | vaealw | 91w U
Sudl | fiinpgey | T0IROUIUT 7 adiit | » adai Y
— i JouRY FRGH
Nedey | VAEBU AU
25 Ass 25 Ass
Turn on OK, turning on 1 25 100 0 0
lisht one lisht one
Turn on OK, turning on 2 25 100 0 0
lisht two lisht two
Turn on OK, turning on 3 25 100 0 0
lisht three | light three
Turn on OK, turning on a4 25 100 0 0
lisht four | light four
Turn off OK, turning off 4 25 100 0 0
lisht one lisht one
Turn off OK, turning off 1 25 100 0 0
lisht two lisht two
Tumn off OK, turning off 2 25 100 0 0
lisht three | light three
Turn off OK, turning off 3 25 100 0 0
lisht four | light four
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4.2 MNTRILAAINANMATAUTTUUAUANNSITUA-UngUnsallvidin

4.2.1 wan1vegaulviuaeanlai
nsneaaeuidsdlulruneenlatvesssuumuaunisia-Ungunsalluinmedes den
Pgndisswasmdsosay 96 AAuRiananosay 4 wazAmNgnnsvesvaeallnLAA
adiyn fAnnugndesiosay 100 laifidAnuiianaia
devimsneaeuidedlulyunoenla Tnodsddades Wa1 10a5 Wa6 uazlin7 oz
inliviaonluiin 3 a9 laun vaealil 1 vaealn 5 nasaln 6 wasvinlvvasalndu 1 A9 Ae
vaoaln 7 fanmil 4.1 uaziilevinismaaeuides lneddades Wanua agvilvivasalnde

PIVUA HINTNA 4.2

4‘ o o a
AN 4.2 NATDINTNAADUAALAS LUAYUR
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4.2.2 nan1snagdaulnunaaulay

nsnageudsslulnunesulatvasszuuaiuaunisida-Ungunsalluinmedss den
ANgNABIvRIAAtTosay 87 ddArAuiianainieay 13 uazA1AINNgNABIYRINADA LAY

'
[

Adudesing denugnaesdesay 100 Lifrauinnain

Wevinsnageuldeslulvunseoulail lnedsAdudss Tum on light one, Tumn on
light two azvinlvinaealvfin 2 a9 laun waeal 1 uagrasall 2 AT 4.3 wagdioiinig

NadaULdes IneAdddss Tumn on light four agvilvivaealn 4 fin aen i 4.4

AT 4.4 HaTDINITNAERUAIEUADS Turn on light four
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4.3 asunan1snagaulasanig

nsnegeudsslulnuneanlatvesssuumuaunisita-Ungunsalluinsiaidss Ir1aiu

'
[

gniesvesAdesonay 96 dArmnuAanansegay 4 lngA1ANuRANAIAAAAINLEEITUNIY

o =~ !

\esannluiiidnds Wake Word Jsvinlvissuuiuidsdesnasniia dmininugniesramasaly

o q:/ a dl a0 14 ¥V a1 a a
ATUATHIFTINNA UATAINNANADITDYRY 100 lufiAmrmnuianain nsnadsuldesluluun

;%4

soulanvesszuumuANNsUa-Ungunsallwihimeides denanugndesvesidsesay 87 dim

v a

ANURANAINSBEAE 13 LARANdntewdsaAdannaluwaiuilnudsswnnanany eandsebings

Y

v o Ao = ! i v o o a a a Y v
ﬂULﬁUQWUUWﬂIﬁu33UU a')u@']f’nngﬂﬁaﬂmaﬂﬁaaﬂiwmqﬂﬂqﬁﬂLﬁEJﬂV]WUW Nﬂqﬂqugﬂmﬂﬂiﬂﬂag

100 LifiAnenuiianats  aunsainluldauleass
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N a

gunsalluihnngludnu lnelasanistl Inaasudssialull

5.1 agunalasanis

5.2 Ygymazauassalunisvillasenis

5.3 Totausiuzlun siaulasang
5.1 ayUHalAsINIg

sruuAtuAunsia-Ungunsailiiiimeides Ingldmalulagnisidndesunldlunis
auaun1adn-Tngunsalluldlh antudenlusunsunisisndesazvinistuiindeslagld
1Usuns1 SOPARE way Google Assistant Tun1stuiinidesuuulnuneenladiulnunesulaluay
Uszanananissdndedluvesa Raspberry Pi 3 nsnaaeuidedlulvuneeladvesssuuaiuny
mMsa-Ungunsallniirsneides Sannugniesuesidaiesas 96 dAnuianainiesas 4
uazAANIgNFBIvamasnlilumddsaiinn fangniesiesas 100 lifdrmnuianaia
drunisvegeuidedluluunesulatvesssuurivnunisida-Ungunsalluiindieides daaany
gniesveaddsiosas 87 dAanuiianainiesay 13 uazAinugniesvammasnliamumds
Feaiiyn dAneugndesiosay 100 laifiAanuiianain

1INN1IVARDY WuALRANaIRTAn wAranAdadsdlumsdsnuuendieanny
Foafivuiinld warniswaludnvagfunndisfusenluazdenaiilffnaufianainiy
BNAIDENLTY ﬁ’]L%ENﬂJENﬁ’]W“W, AUSItunIne, Amudauvesin Wiy
5.2 Ugymuazauassalunisinlasenis

nsalivanulumsvilasinig ssuumuaunsila-Ungunsallnihdeideslanutym
wazguassalumhlasinig feil

5.2.1 @eesumuiiunsniduihlinsuszinanaianain uasifndoianainainidesiils

biteanunnaddsludamulusie nuwuulnunesladuayivunesula
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5.2.2 mawamandeasuiuly ibiszuulianunsoneamdndesiyalnludeninud
gnADILazIAIUE
5.2.3 Tulnuneaulall aruwesdumesiininarilrnisvinaueaiaeaaulutily

YNAS

5.3 datauauuzlunisiauilasanis

NNYILATINTG szuumuaunsla-Ungunsalluihmedes astimaimuinisidndes
Ttusyavsamlumsvinufssnntusesasmnauslunisldoy

5.3.1 msinafiuddsliuntuasheronisdunn

5.3.2 msiaiSdssnwngliianuusiuinndadu

5.3.3 A7sdlimswauLdsanausumdniwilne
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soswlaa Arduino Nano maas

#include <SPI.h>
#include <nRF24L01.h>
#include <RF24.h>
#include <Servo.h>
#define button 5
RF24 radio(9,10); // CE, CSN
const byte addresses[][6] = {"00001", "00002"};
Servo myServo;
boolean buttonState = 0;
void setup() {
pinMode(button, INPUT PULLUP);
myServo.attach(4);
radio.begin();
radio.openWritingPipe(addresses[0]); // 00002
radio.openReadingPipe(1, addresses[1]); // 00001
radio.setPALevel(RF24 PA MIN);
}
void loop() {
delay(5);
radio.stopListening();
buttonState = digitalRead(button);
radio.write(&buttonState, sizeof(buttonState));
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w5510 NodeMCU masu

#include <SPI.h>
#include <nRF24L01.h>
#include <RF24.h>
#include <ESP8266WiFi.nh>
#include <BlynkSimpleEsp8266.h>
#define BLYNK PRINT Serial
#define ledl 16
#define led2 5
#define led3 4
#define ledd 0
#define sw 1
RF24 radio(2, 15);
const byte addresses[6] = "0001";
boolean buttonStatel ;
boolean buttonState?2 ;
boolean buttonState3 ;
boolean buttonStated ;
char auth[] = "sessseesesxe,
char ssid[] = "seessereeReRn,
char pass[] = "o,
void setup() {
pinMode(led1, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(ledd, OUTPUT);
pinMode(sw, INPUT PULLUP);

68



Blynk.begin(auth, ssid, pass);
radio.begin();
radio.openReadingPipe(1, addresses[0]);
radio.setPALevel(RF24 PA MIN);
}
void loop() {
if(digitalRead(sw)==LOW)
{
delay(5);
radio.startListening();
while (Iradio.available());
radio.read(&buttonStatel, sizeof(buttonStatel));
digitalWrite(led1, buttonStatel);
delay(5);
radio.read(&buttonState?2, sizeof(buttonState2));
digitalWrite(led2, buttonState2);
delay(5);
radio.read(&buttonState3, sizeof(buttonState3));
digitalWrite(led3, buttonState3);
delay(5);
radio.read(&buttonStated, sizeof(buttonStated));
digitalWrite(led4, buttonStated);
}
else
{
Blynk.run();
}
}
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element iy ~elementiu

http://uk.farnell.com/buy-raspberry-pi http://www.newark.com/buy-raspberry-pi

RASPBERRY Pl 3 MODEL B

s
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e
e

Product Name: RASPBERRYPi3-MODB-1GB



72
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http://uk.farell.com e i http://www.newark.com, -raspbel i

Technical Specification:

Processor
* Broadcom BCM2387 chipset.
* 1.2GHz Quad-Core ARM Cortex-A53 (64Bit)
802.11 b/g/n Wireless LAN and Bluetooth 4.1 (Bluetooth Classic and LE)
« IEEE 802.11b / g / n Wi-Fi. Protocol: WEP, WPA WPA2, algorithms AES-CCMP (maximum key
length of 256 bits), the maximum range of 100 meters.
+ IEEE 802.15 Bluetooth, symmetric encryption algorithm Advanced Encryption Standard (AES)
with 128-bit key, the maximum range of 50 meters.
GPU
* Dual Core Video Core IV® Multimedia Co-Processor. Provides Open GL ES 2.0, hardware-accelerated
Open VG, and 1080p30 H.264 high-profile decode.
* Capable of 1Gpixel/s, 1.5Gtexel/s or 24GFLOPs with texture filtering and DMA infrastructure
Memory
= 1GBLPDDR2
Operating System
* Boots from Micro SD card, running a version of the Linux operating system or Windows 10 IoT
Dimensions
* 85x56x17mm
Power
* Micro USB socket 5V1, 2.5A

Connectors:
Ethernet
e 10/100 BaseT Ethernet socket

Video Output
* HDMI (rev 1.3 & 1.4)
* Composite RCA (PAL and NTSC)
Audio Output
= Audio Output 3.5mm jack
« HDMI
» USB 4 xUSB 2.0 Connector
GPIO Connector
* 40-pin 2.54 mm (100 mil) expansion header: 2x20 strip
» Providing 27 GPIO pins as well as +3.3 V, +5 V and GND supply lines
Camera Connector
* 15-pin MIPI Camera Serial Interface (CSI-2)
Display Connector
» Display Serial Interface (DSI) 15 way flat flex cable connector with two data lanes and a clock lane

Memory Card Slot
* Push/pull Micro SDIO
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http://uk.farnell.com/buy-raspberry-pi http://www.newark.com/buy-raspberry-pi

The GPU provides Open GL ES 2.0, hardware-accelerated Open VG, and 1080p30 H.264
high-profile decode and is capable of 1Gpixel/s, 1.5Gtexel/s or 24 GFLOPs of general purpose
compute. What's that all mean? It means that if you plug the Raspberry Pi 3 into your HDTV,
you could watch BluRay quality video, using H.264 at 40MBits/s

The biggest change that has been enacted with the Raspberry Pi 3 is an upgrade to a
next generation main processor and improved connectivity with Bluetooth Low Energy (BLE)
and BCM43143 Wi-Fi on board. Additionally, the Raspberry Pi 3 has improved power
management, with an upgraded switched power source up to 2.5 Amps, to support more

powerful external USB devices.
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http://uk.farnell.com/buy-raspberry-pi http://www.newark.com/buy-raspberry-pi

The Raspberry Pi 3’s four built-in USB ports provide enough connectivity for a mouse,
keyboard, or anything else that you feel the RPi needs, but if you want to add even more you
can still use a USB hub. Keep in mind, it is recommended that you use a powered hub so as not
to overtax the on-board voltage regulator. Powering the Raspberry Pi 3 is easy, just plug any
USB power supply into the micro-USB port. There’s no power button so the Pi will begin to
boot as soon as power is applied, to turn it off simply remove power. The four built-in USB
ports can even output up to 1.2A enabling you to connect more power hungry USB devices
(This does require a 2Amp micro USB Power Supply)

On top of all that, the low-level peripherals on the Pi make it great for hardware
hacking. The 0.1" spaced 40-pin GPIO header on the Pi gives you access to 27 GPIO,
UART, I2C, SPI as well as 3.3 and 5V sources. Each pin on the GPIO header is identical
to its predecessor the Model B+.
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SoC

Built specifically for the new Pi 3, the Broadcom BCM2837 system-on-chip (SoC) includes
four high-performance ARM Cortex-A53 processing cores running at 1.2GHz with 32kB
Level 1 and 512kB Level 2 cache memory, a VideoCore IV graphics processor, and is linked
to a IGB LPDDR2 memory module on the rear of the board.

GPIO

The Raspberry Pi 3 features the same 40-pin general-purpose input-output (GPIO) header as
all the Pis going back to the Model B+ and Model A+. Any existing GPIO hardware will work
without modification; the only change is a switch to which UART is exposed on the GPIO’s
pins, but that’s handled internally by the operating system.

Rarptecry P 3 GIO M

USB chip

The Raspberry Pi 3 shares the same SMSC LAN9514 chip as its predecessor, the Raspberry Pi
2, adding 10/100 Ethernet connectivity and four USB channels to the board. As before, the
SMSC chip connects to the SoC via a single USB channel, acting as a USB-to-Ethernet adaptor
and USB hub.

Antenna

There’s no need to connect an external antenna to the Raspberry Pi 3. Its radios are
connected to this chip antenna soldered directly to the board, in order to keep the size of
the device to a minimum. Despite its diminutive stature, this antenna should be more than
capable of picking up wireless LAN and Bluetooth signals — even through walls.
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Raspber

Broadcom

BCM2837 64bit
Quad Core CPU
at 1.2GHz

Pi3
ode

40 Pin
Extended GPIO

1GB RAM

On Board

Bluetooth 4.1
Wi-Fi

MicroSD
Card Slot

DSI Display Port

NCILOW elementiu

http-//uk farnell.com/buy-raspberry-pi

Dimensions

B 85.6mm x 56mm x 21mm

Micro USB Power Input.
Upgraded switched
ower source that can
andle up to 2.5 Amps

Ports

and Audio

Full Size HDMI
Video Output

S8 elementiu

hittp:/fwww newark.com/buy-raspberry-pi

10/100
LAN Port

3.5mm 4
Com oslﬁo

Output Jack

S elementiu

http://www.newark.com/buy-raspberry-pi

elementiu

4 x USB 2

CSI| Camera Port
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Raspberry Pi 3 Raspberry Pi 2 Model B+ Model A+ Model A CMDK
Model B Model B
Processor Chipset | Broadcom BCM2837 | Broadcom BCM2836 | Broadcom Broadcom Broadcom Broadcom
64Bit ARMvY Quad 32bit ARMVT Quad BCM2835 32bit BCM2835 32bit BCM2835 32bit BCM2835 32bit
Core Processor Core Processor ARMWE SoC full ARMvE SoC full ARMvE SoC full ARMWE SoC full
powered Single powered Single HD multimedia HD multimedia HD multimedia HD multimedia
Board Computer Board Computer applications applications applications applications
running at 1250MHz | running at S00MHz processor processor processor processor
GPU Videocore IV Videocore IV Videocore IV Videocore IV Videocore IV Videocore IV
Processor Speed QUAD Core @1250 QUAD Core @900 Single Core @700 | Single Core @700 | Single Core @700 | Single Core
MHz MHz MHz MHz MHz @700 MHz
RAM 1GB SDRAM @ 400 1GEB SDRAM @ 400 512 ME SDRAM 256 MB SDRAM 256 MEB SDRAM 512 MB SDRAM
MHz MHz @ 400 MHz @ 400 MHz @ 400 MHz @ 400 MHz
Storage MicroSD MicroSD MicroSD MicroSD SDCard 4GB eMMC
USsB 2.0 4x USB Ports 4x USB Ports 4x USB Ports 1x USE Port 1x USB Port 1x USE Port
Power Draw / 254 @ 5V 1.8A @ 5V 1.84 @ 5V 1.8A @ 5V 124 @ 5V 1.8A @ 5V
voltage
GPIO 40 pin 40 pin 40 pin 40 pin 26 pin 120 pin
Ethernet Port Yes Yes Yes No No Ne
Wi-Fi Built in No No No No Ne
Bluetooth LE Built in No No No No Ne
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Key Improvements from Pi 2 Model B to Pi 3 Model B:

Next Generation QUAD Core Broadcom BCM2837 64bit ARMv7 processor

Processor speed has increased from S900MHz on Pi 2 to 1.25Ghz on the RPi 3 Model 8

BCM43143 Wi-Fi on board

Bluetooth Low Energy (BLE) on board

Upgraded switched power source up to 2.5 Amps (can now power even more powerful devices over
USB ports)

e & o o 0

The main differences are the quad core 64-bit CPU and on-board Wi-Fi and Bluetooth. The RAM remains 1GB
and there is no change to the USB or Ethernet ports. However, the upgraded power management should
mean the Pi 3 can make use of more power hungry USB devices

For Raspberry Pi 3, Broadcom have supported us with a new SoC, BCM2837. This retains the same basic
architecture as its predecessors BCM2835 and BCM2836, so all those projects and tutorials which rely on the
precise details of the Raspberry Pi hardware will continue to work. The 900MHz 32-bit quad-core ARM Cortex-
A7 CPU complex has been replaced by a custom-hardened 1.2GHz 64-bit quad-core ARM Cortex-A53

In terms of size it is identical to the B+ and Pi 2. All the connectors and mounting holes are in the same place
so all existing add-ons, HATs and cases should fit just fine although the power and activity LEDs have moved to
make room for the WiFi antenna.

The performance of the Pi 3 is roughly 50-60% faster than the Pi 2 which means it is ten times faster than the
original Pi.

All of the connectors are in the same place and have the same functionality, and the board can still be run
from a 5V micro-USB power adapter. This time round, we’'re recommending a 2.5A adapter if you want to
connect power-hungry USB devices to the Raspberry Pi.

Raspberry Pi 3 Model B
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Arduino Nano Pin Layout

DITX (1)
DORX  (2)
RESET (3)
GND (4)
D2 (5)
D3 (6)
D4 (7)
D5 (8)
D6 (9)
D7 (10)
D8 (11)
D9 (12)
D10 (13)
D11 (14)
D12 (15)

1-2,5-16 | DO-D13 110

doomnp O
D400 O] 3
Ofp MU0 O
0Oz v3e 2

-3
o GRAVITECH.US

OQ x e L20

O-g Usha 2ees E,o
ozm Il m=o
of & © 0

SN | mo

(30) VIN
(29) GND
(28) RESET
(27) +5V
(26) AT

(25) A6

(24) A5

(23) Ad

(22) A3

(21) A2

(20) A1

(19) A0

(18) AREF
(17) 3V3
(16) D13

Digital input/output port 0 to 13

3,28 RESET Input

Reset (active low)

4,29 GND PWR

Supply ground

17 3v3 Output

+3.3V output (from FTDI)

18 AREF Input

ADC reference

19-26 AD-A7 Input

Analog input channel 0to 7

27 +5V Output or
Input

+5V output (from on-board regulator) or
+5V (input from external power supply)

30 VIN PWR

Supply voltage
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Arduino Nano Mechanical Drawing
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nRF24L01+ Product Specification

14 Features

Features of the nRF24L01+ include:

* Radio
» Worldwide 2.4GHz ISM band operation
» 126 RF channels
» Common RX and TX interface
» GFSK modulation
» 250kbps, 1 and 2Mbps air data rate
» 1MHz non-overlapping channel spacing at 1Mbps
» 2MHz non-overlapping channel spacing at 2Mbps
« Transmitter
» Programmable output power: 0, -6, -12 or -18dBm
» 11.3mA at 0dBm output power
* Receiver
» Fast AGC for improved dynamic range
» Integrated channel filters
» 13.5mA at 2Mbps
» -82dBm sensitivity at 2Mbps
» -85dBm sensitivity at 1Mbps
» -94dBm sensitivity at 250kbps
* RF Synthesizer
» Fully integrated synthesizer
» No external loop filer, VCO varactor diode or resonator
» Accepts low cost +60ppm 16MHz crystal
» Enhanced ShockBurst™
» 1to 32 bytes dynamic payload length
» Automatic packet handling
» Auto packet transaction handling
» 6 data pipe MultiCeiver™ for 1:6 star networks
* Power Management
» Integrated voltage regulator
» 1.9 to 3.6V supply range
» ldle modes with fast start-up times for advanced power management
» 26pA Standby-l mode, 900nA power down mode
» Max 1.5ms start-up from power down mode
» Max 130us start-up from standby-l mode
* Host Interface
» 4-pin hardware SPI
» Max 10Mbps
» 3 separate 32 bytes TX and RX FIFOs
» 5V tolerant inputs
» Compact 20-pin 4x4mm QFN package



nRF24L01+ Product Specification

1.2 Block diagram

RF Transmitter Baseband
> “[I_I = -4 CSN
TXFIFOs
O a4 Mol ]HH o [ SCK
. —a MISO
RF Receiver E"&Wmmm&m:ﬂ ol —a MOSI
ANT1 woll - ® IRQ
P i s
ANT2 p—14; H
4 .u_l RX FIFOs |<—>‘_' g,
XC1 »—
RF Synthesiser Power Management Radio Controt [
T [III] :
28u8 &
>>x2 4
o
>
Figure 1. nRF24L01+ block diagram
2 Pin Information
21 Pin assignment
a T
L2} a w
2= \Bx&.
&1/ e
= D@ @ =
CSN D @ vss
nRF24L01+
SCK E) @ ANT2
QFN20 4X4
MOSI 3 @ ANT1
MISO B @ VDD_PA

() (7] (o) (6] (o]
g

a )
S s

xc2
Xc1

Figure 2. nRF24L01+ pin assignment (top view) for the QFN20 4x4 package
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P % SEMICONDUCTOR
2.2 Pin functions
Pin | Name [ Pinfunction Description

1 CE Digital Input Chip Enable Activates RX or TX mode

2 CSN Digital Input SPI Chip Select

3 SCK Digital Input | SPI Clock

4 MOSI Digital Input [ SPI Slave Data Input

5 MISO Digital Output | SPI Slave Data Output, with tri-state option

6 IRQ Digital Output | Maskable interrupt pin. Active low

7 VDD Power Power Supply (+1.9V - +3.6V DC)

8 vss Power Ground (0V)

9 XC2 Analog Output | Crystal Pin 2

10 XC1 Analog Input | Crystal Pin 1

1 VDD PA Power Output | Power Supply Output (+1.8V) for the internal
nRF24L01+ Power Amplifier. Must be connected
to ANT1 and ANT2 as shown in Figure 32.

12 ANT1 RF Antenna interface 1

13 ANT2 RF Antenna interface 2

14 vss Power Ground (0V)

15 VDD Power Power Supply (+1.9V - +3.6V DC)

16 IREF Analog Input [ Reference current. Connect a 22kQ resistor to
ground. See Figure 32.

17 vss Power Ground (0V)

18 VDD Power Power Supply (+1.9V - +3.6V DC)

19 DVDD Power Output |Internal digital supply output for de-coupling pur-
poses. See Figure 32.

20 Ve Power Ground (0V)

Table 1. nRF24L01+ pin function



Ultra-compact power module HLK-PMO1

DETAILS

1. Product festuras:

1. Meet UL, CE requirements,

2. Uitra~thin, ultra-small

2. AN voltsgme input (AC: 50~ 254V

3. Lo'w rippie and iow noise

4, Qutput owerload and short Grouit probection

3. High efficiency, high power density

6. The product is desigred o meet the requinements of EMC and Safety T=st
7. Low power corsumption, snviron mental protection, no-losd lass <0U1W
8. 100% Ioad aging and t=sting

. 1 yzar warranty perio
2 Environmeant Condition
Hama [Tachnlcal Critaria unilt
Temperature |-20—+a0 i
Temperature ~a0—+80 o
NSy &
wary by radlation
Almospheric prassuna 106 rr.n
‘Eea level alevation <3000 m
Nbration coemcient
Wibration 0-~500Hz,2G10min. fcyce, G0min.each
Fmﬂ EY,Z anes
3.Elecirical Characterisbic

1input characteristics (test at room temperaturs 20 “C).

by

%.
nput voiage range

3 LI E

Mizdmum Input cument s0.2
nput cument suge : =T
madmum input voiage =270
Enter show star. =50

nput Low Voltage Efclency Win=110WAc, Output full-load=50
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Input High Voltage EMclency Vin=220VAc, output ful-load=70 %

Long-temm redaniity MTSF=100, 00 n

Load rated output voitage +520.1 .

Full rated output voitage +520.2 VDe

Short-temm maximum output cument =1000 mA

The maximum owpUL current for 3

roog:me rond

Wokage Reguiation 02

Load Reguiation 305

Output fippie 3nd nolse =50

(mVp-p) Rated Input voitage, full lo3d. Using 20MHz of bandwidth, mv
The load side 10uF and 0.1uF capacitor 1o be tested

Switch overshoot ampitude Rated input voltage and output l03d plus 10% =S Ve

Output over-current protection Ivso-znmsdmommmmloau A

short circult 3t the nomnal output, automaticaly resume nomal operation afer 3

Dutput short circult protaction

4.Safety Charactertatics :

4.1 Products oesigned o mest UL, CE safsty cenmfication requissments.

4.2 Safety angd electromagnetic compatinlity

Degigned with the input of 0.5A UL cenied Insurance;

PCB board using double-siled copper clad piate production, material for the 34-VD fire rating level,
Safety standards: Compliance witn UL1012, ENSOSSD, ULE09S0

Insulation voitage: | / P-0 / P: 2500VAC

Insulation resistanca 1/ PO ! P> 100M Ohms / SDIVDC 25 *C 70% RH

Conguction and radiation -comply with ENSS011, ENSS022 (CISPR22)

Electrostatic discharge JJEC / EN 61000-4-2 level & 3KV / 15KV

RF radiaton immunity: IEC / EN £1000-4-3 Sae Appiication Note

4.3 Temperature safety design

Al room temperature the capaciiors of this power , the Inner surface of the maln converter maximum temperature goes not
exceed 30 °C;

Sheil maximum surface temperature doee not exceed 50 °C

5.Logo. packaging, transportation, storage

5.1Log0

5.1.1 Product logo

In piace of products labeied with signs, &5 contant In Ine With national standasds, Industry standards.

5.1.2 Packaging l0go

Products marked with the manufacturers name, 3ddress, Zip code, Producs type, manutactured year, montn, day on the box ;
Marked "up". “"moisture” "Handle with care” and other fransportation signs, all 5igns are In Ine with the provisions of GS 191.
5.2 Packagng

Products are separatad using special plastic box packaging. with anti-vibration function, and in 3CCOTIANCE WIth the provisions
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of GB 3573,
5.3 Transport

packaged products can be shipped by any transportation sefvice, ihere should be 3wnings in transport and no excessive

vibration, Impact, etc.
5.4 Storage

Products should be stored In compliance with GS 3873,

€. Welgnt and Dimensions :

29.4

15.4

 HFLink

210K o vrur-svoc/ae

o e

“oe

15

Al

Weight <20ge

Pin Functions
Lo AC»
2¢ ACe
3e V-
4u +V0-

Ml

1111

cl,c
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INTRODUCTION TO

NodeMCU ESP8266

DEVKIT v1.0 JULY 2017
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Internet of Things

NodeMCU ESP8266 ESP-12E
WiFi Development Board

NocdeMCU ie an open oource loT platform. It includeo firmware which rune on the
ESP8266 Wi-Fi SoC from Eep if Syoteme, and hardware whioh ie based on the
ESP-12 module. The term “NodeMCU"™ by default refers to the firmware rather than

the DevKit. The firmware uoes the Lua scnpting language. & 1o baced on the elua
project, and budt on the Espreseif Non-0S SDK for ESP8268. It ueee many open
eoume progeote, such ae lua-cjeon, and epiffe.

Features

» Version : Deviit v1.0

» Breadboard Friendly

» Light Weight and small size.

» 3.3V operated, can be USB powered.

» Uses wireless protocol 802.11b/g/n. Q m
*» Built-in wireless connectivity capabilities. o gagiage
» Builtin PCB antenna on the ESP-12E chip. T _—
» Capable of PWM, 12C. SPI, UART, 1-wire, 1 analog pin. )

» Uses CP2102 USB Serial Communication interface module. w

* Arduino IDE compatible (extension board manager required).
» Supports Lua (alike node.js) and Arduino C programming language.

PINOUT DIAGRAM

NodeMCU ESP8266 v1.0

| GP103 |
(GP104 |
GP100 -{FLASH]
_TXD1 |

3.3v

6

§ g
= I
e
8|2 518
HHHHHUHY
AARARAARARAR "

:

el alal GND

5
B w SIIE

GP1013}~{ RXD2

[HSCLK |

HMOSI

6P1015/~{ TXD2 }-{ Hes |

GP103 j—{ RXDO |
GP101 [-{ TXDO |

GND

:
Qe BE e

3.3v

= S

Yo

Source
nups:.{.‘iomye:..wnrdpresaoommooemw-pmow‘

Safety Precaufion
Al GPIO runz ot 3.3V I
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NodeMCU ESP8266

Front View

Front View

Specifications of ESP-12E WiFi Module

Wireless Standard
Frequency Range

Power Transmission

Receiving Sensitivity

Wireless Form
10 Capability

Electrical Characteristic

Operating Temperature
Serial Transmission
Wireless Network Type
Security Type

Encryption Type
Firmware Upgrade

Network Protocol

User Configuration

IEEE 802.11 big/n

2412 -2.484 GHz

802.11b : +16 + 2 dBm (at 11 Mbps)
802.11g : +14 + 2 dBm (at 54 Mbps)
802.11n : +13 £ 2 dBM (at HT20, MCS7)
802.11b : -93 dBm (at 11 Mbps, CCK)
802.11g : -85 dBm (at 54 Mbps, OFDM)
802.11n : -82 dBm (at HT20, MCS7)
On-board PCB Antenna

UART, 12C, PWM, GPIO, 1 ADC

3.3 V Operated

15 mA output current per GPIO pin

12 - 200 mA working current

Less than 200 uA standby current

-40 to +125 °C

110 - 921600 bps, TCP Client 5

STA/ AP/ STA + AP

WEP / WPA-PSK / WPA2-PSK

WEP64 /| WEP128 / TKIP / AES

Local Serial Port, OTA Remote Upgrade
IPv4, TCP / UDP / FTP / HTTP

AT + Order Set, Web Android / iOS, Smart Link APP
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Handson Technology

User Guide

4 Channel 5V Optical Isolated Relav Module

This 1s a LOW Level 5V 4-channel relay mterface board. and each channel needs a 15-20mA
driver current. It can be used to control various appliances and equipment with large current.
It 1s equipped with high-current relays that work under AC250V 10A or DC30V 10A. It has
a standard interface that can be controlled directly by microcontroller. This module 1s
optically 1solated from high voltage side for safety requirement and also prevent ground loop
when interface to microcontroller.

Brief Data:

¢ Relay Maximum output: DC 30V/10A. AC 250V/10A.

¢ 4 Channel Relay Module with Opto-coupler. LOW Level Trigger expansion board. which 1s
compatible with Arduino control board.

¢ Standard interface that can be controlled directly by microcontroller ( 8051. AVR. *PIC. DSP,
ARM. ARM. MSP430. TTL logic).

¢ Relay of high quality low noise relays SPDT. A common terminal a normally open one
normally closed terminal.

¢ Opto-Coupler 1solation. for high voltage safety and prevent ground loop with microcontroller.
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Schematic:

VCC and RY-VCC are also the power supply of the relay module. When vou need to drive a large power
load. you can take the jumper cap off and connect an extra power to RY-VCC to supply the relay; connect
VCC to 5V of the MCU board to supply input signals.

NOTES: If you want complete optical isolation. connect "Vec" to Ardumno +5 volts but do NOT connect
Arduino Ground. Remove the Vec to JD-Vee jumper. Connect a separate +5 supply to "JD-Vece" and board
Gnd. This will supply power to the transistor drivers and relay coils.

If relay isolation is enough for your application. connect Arduino +5 and Gnd. and leave Vee to JD-Vee

jumper in place.

»

47

=
(3
ay

4 Channel Relay Module Schematic
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It is sometimes possible to use this relay boards with 3.3V signals, if the JD-VCC (Relay Power) is provided
from a +5V supply and the VCC to JD-VCC jumper is removed That 5V relay supply could be totally
isolated from the 3.3V device, or have a common ground if opfo-isolation is not needed. If uwsed with
isolated 3.3V signals, VCOC (To the input of the opto-isolator, next to the IN pins) should be connected to the
3.3V device's +3.3V supply.

NOTE: Some Raspberry-Pi users have found that some relays are reliable and others do not actuate
sometimes. It may be necessary to change the value of R1 from 1000 ohms to something like 220 ohms, or
supply =5V to the VOC connection.

NOTE: The digital inputs from Arduino are Active LOW: The relay actuates and LED lights when the input
pin is LOW, and turns off on HIGH.

Module Lavout:

D= 3MM
fe—49. 4 (mm)y——>
. "E") Jo-wcc[ T Jwec
[ N
% T L
t -iUg
-y =1
£ =00 nel E
|_. - u:—. T
G | A
i S Abg
s ’n‘: = NN Ny
~iUU LA
= - |,.,,I-E
I S N [] uB
T: _)|_| .an
R L8]
© 4 Relay Module Q) y
=—56 (mm)———>

Operating Principle:

See the picture below: A is an electromagnet, B armature, C spring. D moving contact, and E fixed contacts.
There are two fixed contacts, a normally closed one and a normally open one. When the coil is not energized,
the normally open contact is the one that is off, while the normally closed one is the other that 1s on
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FILTERLESS 3W CLASS-D STEREO AUDIO AMPLIFIER

A Product Line of
imcomnrpomares Diodes Incorporated

Description Pin Assignments
The PAMB403 is a 3W, class-D audio amplifier. It offers low THD+N, Top View
allowing it to achieve high-quality sound reproduction. The new SOP-16
fiterless architecture allows the device to drve the speaker directly, 1 '__1 16
requiring no low-pass output filters, thus saving system cost and PCB T
area. 2 1 1115
With the same numbers of external components, the efficiency of the 3.0 ><_‘J 1114
PAMB403 is much better than that of Class-AB cousins. It can extend = Z > [
the battery life, which makes it well-suited for portable applications. 4 2 5 —T113
a
The PAMB402 is available in SOP-18 package. 5 ,§ s 112
=

6 [I [ n
Features

[ § - 1110
*  3W Cutput at 10% THD with a 40 Load and 5V Power Supply
«  Filterdess, Low Quiescent Current and Low EMI 81— 119
«  LowTHD+N ) ’
«  Supenor Low Noise % S
« Efficiency up to 80% Appllcatlons

«  Short Circuit Protection
»  Themal Shutdown

« Few External Components to Save the Space and Cost
«  Pb-Free Package

* LCD Monitors / TV Projectors

«  Notebook Computers

«  Portable Speakers

+ Portable DVD Players, Game Machines
«  Cellular Phones/Speaker Phones

Typical Applications Circuit

Efficiency va Output Power

100
0
wo 5 DO, W |5
iy = NS, )| i o N
= ...I e | e ;_; & Ao r
V 1 % 13 g 0
VOD  PVDO PVDD g :
DR RS " ’ lNl- mr , 'a’
o AN e 0
e LSS a
4*—”‘” QUL Q a8 1 1.8 2 28 E
By
et "“ PAMB403 y Output Pow e (V4)
o ——=—~{NR ou*_R—_LIA
F— S SON . =N Radiated Emissions
13 —E *OUT R ol B8
e WIT .
GND NG FGNDPCND

" - 2 " .
> FOT Glass BLmt

.”“JA"—__‘AA-V‘
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Diodes Incorporated

94

P/AM

ct Line of

Pin Descriptions

Pin Pin -
Numbser Name Function

1 +OUT_L Left Channel Positve Output

2 PGMND Powrer GND

3 -OUT_L Left Channel Negative Output

4 PVDD Power VDD

5 MUTE Mute Control Input {active low)

[i] VDD Analog VDD

7 INL Left Channel Input

] VREF Intemal analog reference, connect a bypass capacitor from VREF to GMND.

a NC No Connact

10 INR Right Channel Input

1 GND Analog GND

12 SHMWD Shutdown Control Input (active low)

13 PYDD Power VDD

14 -OUT_R Right Channel Megative Output

16 PGMND Powrer GMD

16 +OUT_R Right Channel Positive Cutput

Functional Block Diagram

FYOD PGHD
= -
| oriver I
MODLILATOR [~
— ] THERMAL
PROTECTION
INTERMAL BIAS AN
DS CILLATOR REFERENCE 3 [+l
=1 AJ ¥
CURRENT
FROTEC TION
MODULATOR L]
— DRIVER :

e
PVDD PGND

+0UT_R
OUT R

YREF

=0UT_L
OUT L
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