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5.1 TwazBeaialy
5.1.1 :18n15# 1 agﬂ‘i']nféau:@'{]@mqﬂs:ﬁvﬁﬁmﬁuauﬁlﬁﬁmsm%"am‘?l' U 2 YA
Lﬂufqﬂmsﬁsuﬁﬁmm{]mmwﬂazﬁwjuazﬁuma%Lﬁm‘lunﬂaﬁwﬁaﬁmvjwuﬁ
Trusnas Tums@eulusunsueenuuudsn TaglugailnjusudliusnsiigalulasTnuuaedlnedmivsesiv
nsudndidssyauuiiugiuaanduasnsidulididos fyalugaduiged loT yufidutuirdsunuude
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5.1.2 s1emsi 2 yaleuilyyussiviusuddanioradouyed w5 e
5.1.2.1 Wuyavaassiusudiadeuiilduuuingsd (Humanoid Robot)
5.1.2.2 gavnassgnesnuuuudmiuSEuin1sUsEgndiunTUsEIIaNamuAH
(Image Processing) a1
5.1.2:3 mm'mi.%fauﬁ'miL%EJuIﬂiLLﬂm%"uqﬂﬂa’l‘E' OpenCV wagUszansinisileu
Tusunsufunnindeulmusniususd i
5124 ﬁﬁ’rﬁaﬂm'%auﬁlﬂﬁaaﬂéﬂﬁqﬁ
5.1.24.1 |Introduction to Robot
5.1.2.4.2  Structure of Intelligent Biped Robot
5.1.2.43 Development Environment of Intelligent Robot
5.1.2.4.4  Brain of Intelligent Robot
5.1.24.5 Controlling Operation of Intelligent Robot
5.1.2.4.6 Vision of Intelligent Robot
5.1.2.4.7 Image Processing for Intelligent Robot
5.1.2.4.8 Robot Control by Brightness
5.1.24.9 Color Recognition Robot
5.1.2.4.10 Moving Object Tracking Robot
5.1.2.4.11 Shape Recognition Robot Using Circularity

5.1.2.4.12 Position Finding Robot
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5.1.3 578A15% 3 Yadraeensuanlugaaunssukaziaiuadsdudiwuudaludd

77U 1 YA

5.1.4 5790150

4 yaiuFnuguLarssuuaIuguIzezlinamalulad  $1udu 2 e

5.1.4.1 Wuyaneanuuunniieninieuinsideulusunsuuazuszyndnisiday

WUl iuu Ui itiertesiunsdudunesidnlunnassnds amnsald
Seugiugiuves loT wasldifeuissuuamuauszeglng loT Tuguuuusieg

Taggavaaesussgundunuuganszdieaiidey

5.1.4.2 awnsaldiieuimuauiduigesuazgunsaling q lalidesnda 30 wila

5.1.4.3 gansaEeuinsasiadsnines loT 1o

5.1.4.4 @ansaiigu} Raspberry Pi w30 Linux 16

5.1.4.5 annsaiieuineniunisdeansameugysle

5.1.4.6 aunsaGeuiluslaaea HTTP wasnmsdeansidinines / laadud 16

5.1.4.7 anunsaissuiBumeimysenindlusunsuriu CGl wianndn

5.1.4.8 ses5ununnsdeulusunsuiivainvians wu C, HTML, PHP way JavaScript

V39ANN

5.1.5 5790159 5 yalATesiun 3D dmsusiueanuuulugs U 2 YA

5.1.6 T19n5¥ 6 YaufUAnsBeufdmiunujueud  $1udu 10 ya

5.1.7 578159 7 yaRnn13i3euiiiuu Deep Learning Yusudindouiisanios s1uau 5

5.1.7.1

5.1

5.1.7.3
5174

5.5
5.1.7.6

5170

a s a 3

Jugansisudiaudgygrussiviuazdunesidnluynasswiadiy

o8

viugualiuinig lumsifeulisunsuesnuuudinu annsadszneulduay

Uszneumelugaaueduaslugansdud

gaduindouldde omni litesnin 3 unu ieifuuszansnmnisiadouil
YoWuBLAgIanUAzaniaTinITAe)
il Gigabit Ethernet, Wi-Fi ua Bluetooth duiumsideuse loT Wsefnin
ﬁé‘aﬂa%'ﬁ‘nm'ﬁ‘ﬁ’u%'ﬁ'sEJmut.aumu'l%’né’m?%’u%aﬁuﬁmﬂifmuﬁw%’umﬁaﬁ
WU Al #39ANIN
5943UTEUUU{URNT Soda OS waz Pop library wiafinin
5895UNMIARIU C/C++ dwsunisi@eulusunsy loT saude Python 3 s
fnan
'iaa'%’un’m‘%’aué’uuﬁuLU'SW'SLsua%ﬁamnsaL%auﬁ' Python 3 uag C/C++ vy
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5.1.7.8 msfaukuuysumsdmiumsigauassae v Visual Studio Code

] Qs a

dmsumsiauueUndiadu fausunsy wisfngn
5.1.7.9 ﬁLﬁ@Wﬂ'ﬁﬁWﬁ loT wazluAanIsITeUFUBUAUINISLUY Deep Learning
Litfoundnsil
5.1.7.9.1. Introduction
- Configuration
- Assembly
- Practice
5.1.7.9.2. 1oT Sensor and Actuator Control Technology
- Sensor Control and Usage
- Control and Usage of Actuator

- MQTT Base of Communication Application

5.1.7.9.3. Artificial Intelligence Technology
- Data Processing Technology
- Linear Logistic Regression and Data Prediction

- Perceptron and Logical Operation

5.1.7.9.4. Service Robot Application Technology
- Remote Control

- Deep Learning - Base Driving Practice

5.1.7.9.5. Intelligent Service Robot Project
- Sensor and Driving Algorithm

- Localization and point to point movement

5.2 519az8uANn1awmala
5.2.1. 519157 1 yeidlnSeuilygruszaviduvusudliuinnsiedouil  $1udu 2 90
fwanduadsd
5.2.1.1 vasamuRuwaInes TnwanBundsil
5.2.1.1.1 fuuaweiussiulitosndn 11.1v Srenszualdlitiosnin 1,600mA
5.2.1.1.2 &aduindou wuu Omni hitfesnin 3 do
5.2.1.1.3 Aguewasusnuln 12v livdesndn 3 o, 8ms1du Gear 1:50
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AL5258U 6000 RPM %38inan
5.2.1.2 yalugandn meandeadsil
5.2.1.2.1 inheuszanananand (CPU) WUy 4 unuvan (4 core) waziinaansa
é’mufyﬂfumﬁmﬁugmhjﬁaaﬂdﬁ 1.43 GHz %39/
5.2.1.2.2 MeUIINENANIN LWL Maxwell #3961
5.2.1.2.3 Wihea a1 WUy LPDDRA 64-bit w3adini vuialitssnin 4 GB
5.2.1.2.4 ss¥umnuglumsiiudeya Livesndt 64 GB
5.2.1.2.5 m3nsviaiale s893U Auanden 4K 7 30 sudedun |
1080p 7 30 wisureIuT | 720p 7 30 isuseUT (H.264/H.265)
5.2.1.2.6 M3naAswaIAle 845U ANUaziBen 4K 7 60 isusaTuT |
maziBen 4K i 30 wsusedundl | 1080p 7i 30 wlsusedund |
720p 71 30 suReIUT (H.264/H.265)
5.2.1.2.7 Na®3 AUNAIFIU MIPI CSI-2 DPHY %38@nan
5.2.1.2.8 fieadeusiosruuiaiotielfanouuy Dual - band 802.11ac
15a18 #39AnI1 uaz Bluetooth 4 W3afANI1 Uuay Gigabit Ethernet
5.2.1.2.9 fieudeusonsuaniuawuy HDMI wae Display port w3afna
5.2.1.2.10 Yoensifiousionisuen Wuu Micro-B 5895U USB 3.0, USB 2.0
lafeunin 4 a9
5.2.1.3 yauasanugu fineasdeadeil
5.2.1.3.1 yasudnyarandes wuu Digital Microphone d1uiuliitiosnia 4 ¢
5.2.1.3.2 gnasdeygnandes Mmasweglidesndt 3 dad 9w 2 6
\Weusioru 3.5mm Audio Jack meuaussAid 30Hz &
20KHz ¥59/n71
5.2.1.3.3 fidasmsiiousasessu +5V,+3.3V,12C, ADC, GPIO, SP!
5.2.1.3.4 yauiulgeiniadunrinadeuly wuu 6 wnu wuu 16 bit wieRndn
5.2.1.3.5 yandasmuasidenliitonndt 8M pixel s9s5umsiu nmadoulm
p819tipy 1080p 71 30 Wisusiedundi, 720p A 60 wisusiedund uay
640x480p 90 Wsusiadufl yuwean1ssunmliitdosndt 160 aam
5.2.1.3.6 yaveuuy TFT LCD viadndn aunliitiosndt 7 s Weusiauuy
HOMI fiawaztden 1,024 x 600 W38N

5.2.1.4 garlnyusuaiivuialidasnda 250 x 250 x 280 mm uaziiuminlagsiu

Taitfosndn 4.0 Kg /ﬁ%
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5.2.1.5 yagawdwsiazyaUszanana Iseazidendell
5.2.1.5.1. szuvufuRmauuilemiuseda faudnumedd

5.2.1.5.1.1. Linux Kernel 128541 4.19 w38@ni

5.2.1.5.1.2. spafumsiauluunaniiay X-Server, Openbox
LightDM Huseneiios

5.2.1.5.1.3. s995umsldauuuy Command Line Interface (CLI)

5.2.1.5.1.4. 5833V Tool Chain GCC, JDK, Node JS, Python3,
Clang Wustnatiay

5.2.1.5.1.5. sasfulusunsudmsuimunlusunsy (IDE) Visual
Studio Code ,NeoVim , Geany Wuadnatiey

5215.1.6. s9sunmsifiousa MQTT, Bluez , mtr, nmap, iptraf,
Blynk Server ,Remove Desktop Server ({ustinatia

5.2.15.1.7. seefumadeusiesiaififie portaudio, sox, OpenCV,
snowboy, Google Assistant \Uuagatios

5.2.1.5.1.8. sasfumainuiuineieaniveyauay Al aduayu
Python3, GymScikit-learn, Tensorflow, Keras Wy
GRRNIGY

5.2.1.5.2. svuvlausd sesfunsldnulidesndngil

5.2.1.5.2.1. 1@19W 843U (C/C++, Python3) Led, Laser, Buzzer,
Relay, RGBLed, DCMotor, StepMotor, Oled,
PiezoBuzzer, PixelDisplay, TextLCD, FND, Led Bar

5.2.1.5.2.2. duwnm 5833V Object (C/C++, Python3 )Switch,
Touch, Reed, LimitSwitch, Mercury, Knock, Tilt,
Opto, Pir, FlameLineTrace, TempHumi, UltraSonic,
Shock, Sound, Potentiometer, CdsSoilMoisture,
Thermistor, Temperature, Gas, Dust, Psd. Gesture,
Soil Moisture, Thermistor, Temperature, Gas, Dust,
Psd. Gesture

5.2.1.5.2.3. daddlfe 59950 (Python3) AudioPlay, AudioPlayList,
AudioRecord, Tone, SoundMeter

5.2.1.5.2.4. Voice Assistant (Python3) 843U GAssistant,

create_conversation_stream /W‘
» ¥

e




5.2.1.5.25. Al (Python3) 5843U Linear Regression, Logistic
Regression, Perceptron, ANN, DNN, CNN, DON
5.2.1.6 gunsaliiuiia HswasBendsil
5.2.1.6.1 40133 vun 12V 4A wnulitdesndt 1 4n
5.2.1.6.2 ynaneidousio Etheret duaulitfosndn 1 yn
5.2.1.6.3 aluga LIDAR Thwiulitesnin 1 ya
5.2.1.6.4 yagiioUsznaunsidau Swlidesnin 1 e
5.2.1.7 Swazdundu 9
5.2.1.7.19anAasdinisdsusmaiaunuiminganuisndudaviaain
funudmigluusamaiioazmnlunisuinmsmdnnnsuenasnis
gouthys wisuuuuenasBuduinluiudures
522 80137 2 yaseuilyyiviAiiusuddeadezadiouysd  Swdu 5 e
5.2.2.1. amibjusudinfoulnindeuyed fnvazdoadsil

5.2.2.1.1. wiheUsyananavan

= 1

52.2.1.1.1 finurgUszaiana Amlogic ARM Cortex-A53 #5390
fina

522112 fwbheUsyaiana GPU Ju Mali-450 w3adni

522.1.13 #wduAudvuIn 2 GB DDR3 SDRAM %3831

522.1.1.4 & HDMI uag Ethernet

522.1.15 fwesn GPIO liddeunit 40 fiu uaz wesia 125 litey
A1 7 AU

5.2.2.1.2. dudsznousinluyueud

522121 Hweshuewesbivssnii 24 a2

522122 i 1/0 fawnsasesmgunsaiduldlitesndn 32
input/output ports (//0)

522123 dfinesa PWM liitiesnin 3 weosn

522124 Hvesdygnn A/D litaenin 8 veq

522125  $8M1SMSAIVANKIU Serial

522126 illuga LCD /A{,

522127 T995Un58pansku UART

52.2.1.28 3 Flash memory Anaanielu //7
= = i .// g (‘

522129 5$895U ROBOBASIC V2.5 #396N11 S

A




5.2.2.1.2.10 sesiunmseuaususlunliane
52.2.1.2.11 aw1503893u Tilt sensor la
5.2.2.1.3. go5usfiannsasessuluyamunuman
5.2.2.13.1 Ubuntu 16.04 w3afni
522132 Kemel Linux 3.16.57 #38fini
522133 yslvannes U-Boot 2015.01 w3ahindn
522.1.3.4 OpenCV 3.4.2 ®39fnil
5.2.2.1.4. afleUsznaunisldau 91w 1 9a
523 518157 3 yadrasanisuanlugnavnssunazdniivadsdudtuuudnluda
U 1 YA
5.2.3.1. Yaanniluan %ugﬂ%umu U 1 Y
sazidean1unaiia
5.2.3.1.1. gamavyuuvuiisedatuny
523.1.1.1. Jumaruaduitugudnailidesndn 250 uu.
agenilfigliidosnd 100 uu.
523112 meavguiisedldtuenulitiosnd 6 so9 wioniveusu
Fuau
5.2.3.1.1.3. gamavyuildeuszrasnuartlitosnin 2 8o
523.1.1.4. e wivinsusumeslumadaiuay
523.1.15. fwugeslunisasraduiumianisuyuussnalites
M1 2 63
52.3.1.1.6. fiuaimasluvinszuaadunsouiosnasouiduds
fuindsunia uaziidunesinesmuaumsiau
5.2.3.1.2. atlautiuay
523.1.21. fusiivualitesndt @usiugudnans 50 uu. g9 25
Uy 97U 20 YA
5.2.3.1.2.2. yadsdunusuianiag 55 wazgAugeliivasnin
260 uy. guUnstivsznauyadusafaciioguuLse
agiuilenlusivg
523.1.23. finszuanaulunstoutunurunaiulnvesgngul
tioenin 10 uy. szeziadeudilitosndn 20 uw. S1uy
liiteanin 2 /é/k

5.2.3.1.2.4. figuwasnsadunimvin sunulitesnin 2 f



5.23.1.3.

52314,

523.1.25. fdugeinmatuiuny swauliesnd 16

yadaeInIaIE Uy

5.23.1.3.1 ganaweiliinszuanssduiulidssni 1 ga

5.2.3.1.3.2 nsgvanguuuuknuadmiven Ju-ae Snuliitdesnd
1617

5.2.3.1.3.3 wuweinsadusiumianisiinueainssuengu S
litfesnin 160

ynsaesnsidestuny

5.2.3.1.4.1 gauawasilwihnssuanssdruiulivesndi 1 90

523.1.4.2 nsgusnguIULLNUg@MIUEn Ju-a Stuauliidesnia
1M

5.2.3.1.4.3 @ul9einTIaTuiuianIsinauyesnssuangu I1uiu

litesnin 1

5.2.3.1.5. 1figdnneyarnaniidnass

52.3.156.

5.2.3.1.5.1 Tassaaduegiiflenlusinduaenaii wiefinia

5.2.3.1.5.2 fideliteunin 4 do uazawnsodendels

5.2.3.1.5.3 fuwerugeiaaniiusudelidesndn 700 uu

5.2.3.1.5.4 awnsndnnegannisegnanminean wasinnulded1a

523.1.55 fimesiuaauiiniauaissasiun1sujufau uasg
\Jousiofuaniidy

fiuoadinruaussUUSRLULR

5.2.3.1.6.1 {iAINEABUNALUUAT annsnilennedsasiuy Sink uay
wuu Source 1@ Sruanlaitfosndn 16 9m

523.1.6.2 ﬁﬁ%maLmﬁwwﬁmmm%amai%ammwi Sink
Jruauliddesndt 16 30

5.23.1.6.3 feurdendunnvuindayyin 0-10 VDC Fruauliives
112 90

5.2.3.1.6.4 feurdaniardwnvuindyeyad 0-10 VDC wiulsites
N 1an

5.2.3.1.6.5 sessumsvenedygn 170 lalidasnin 256 9

523166 iiwesaAnansuuu RSA85 sasfunsAnaTsLuY Modbus

laitfesnin 1 ¥ee /é{/‘

7 @47
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5.23.1.6.7 fimasndeaisuuu Ethernet Tunsiu-detioya liitios
A1 1 994

5.2.3.1.6.8 s835unsieulusunsulalidesnin 3 a1w

523169 lHseuussulwidsssun 220 VAC 50 Hz

5.2.3.1.6.10 Tszrvdngrulivinianivausuialitsendn 24
VDC

523.1.6.11 aunsadeudafuasufinmasiiunesndaaisuuy
Ethernet 16 w30@nIn

5.2.3.1.7. 9pduiadmsuaiuaumainuseuusnlui@

5.2.3.1.7.1 Wuntheedudanagaamnssy wia TFT Color LCD
uanandlaliutdesnidi 65,536 and HYUIANEIRD
wanaraluisinda 7

5.2.3.1.7.2 ffnAnuaziden 800x480 90 %38AN

5.23.1.7.3 ¥sesuuseiulnidssuunaliidesntn 24 vbC

5.2.3.1.7.4 fnuawAudn Flash memory liitiaenin 9 MB

523.1.7.5 ieudeuredearsuuu RS-232 litfenin 1 vog

523.1.7.6 fifeudiourodoansuuu RS-422/485 5845U Protocol
Modbus Litesnin 1 499

523.1.7.7 fdeudeudenisdoansuuu Etheret litfoandt 1 o

5.23.1.7.8 fYeudsu nsanursanudnuwuy SD Card laidsynin 1
%89

5232 aniildndunudsan 1w 1 e
avdsanIuAla
52521 fqmﬁﬁlaué’m%lumuumsm (%8 - 227

523211 Wusnuadsutowuvasniu fsvesnisindeutiel
Yiondn 600 . fisaUsyassdnsasdiiu Yuindouse
weashusines

5.23.2.1.2 yawndeuirewuinadunsruanauuvuunudiiniiule
gungngulsiteenin - 10 ua. szeznisiadauliites
n71 50 uy.

5.2.3.2.1.3 yadeduruduwuugnguivunalitesndin 6 wu.

5.2321.4 J@uwosasiaduiiuwmis Sauulivdesnin 3 @7

523215 fsunszangnvaelv uavaneay ‘/&VV

A7l
/ Y

vy




5.23.2.1.6 gandsuineTunuLuTvansauiussesle

52322 wasluawmes WU 1 90

523221

o 1 N
523223

waslinawweinszuaaduyuinlitesnii 100 Tnd i
Coupling Lﬁm%'amiauama%ﬁv‘qmnumﬁ'auﬁw MU
liiaedn 1 4n
gnAIvANEEIlLewaTivasn kAR U TV

YaruANeilINawmaTivtveuans Error inTula

5.2.3.2.2.4 @unsoiauaasumdsaniiweadle

52323  40anatuumeay

523231
523232

garauaduuIwulivesnit 1 ya

WULEDSMSITUTUNUY Purulitesnin 1 s

52324 yernaniinass U 1 Y

523241
523242
523243
523244
523.2.4.5

523.2.4.6

Tassa$radusaiiiiulusivduaonaiiy

= (k% ' 173 -3 v v

fideliveenit 4 aeanunsndendsle
flawnnnugeinanniusudeliveendt 700 w.
annsadansyeinlaegnuninzan uaziiulaeend
fimesfiurauriniauaiesosiunisujuaau uay
\Wousafuaniiau
flgunsalfudanduaudwsauflonsnyjuifa vie

Usznausiunuaniay

52325 WuoadAuANszuUsnlulf

543251

BEZX3.252

5232535

523254

5.2.3.2:55
5.23.2.5.6

{iRAnoaBuNALUUAT anunsaiiousesasuuy Sink uag
wuu Source I¢  Frwulitesnin 16 99
fifdneaiarnnavianiudainesidoussnsas Sink
waulivesnit 16 0

fisurdendunnauindgygyia 0-10 VDC Suiubitey
N1 2 99

floundeniarannuuindygins 0-10 VDC druliites
1 1an

sessunsvenedyga 1/0 lalitaendn 256 9
finesndoansuuy RSA85 5893UN13ABANIUUY Modbus
lideanin 1 v@e :

U




823257

5.2:3.2.5.8

fifinesndearsuuy Ethernet lunsiu-detaya lives
N 1 989

sassunslisulusunsulalitaenii 3 a1w

5.2.3.2.5.9 l¥szaunsesulwidsauuin 220 VAC. 50 Hz #SafnI

5.2.3.2.5.10lgszrudygalnihaipauauvuialitesnin 24 VDC

5.2.3.2.5.11d10150L10UAaNUABURILABSHIUNDSAFDAISTHUL

Fthernet 1@

52326 wdudadmiuamuannsinauseuudnluds

52.3286,1

5235267

Juntheedudanisgnaivnssy aila TFT Color LCD
wARILaRaLALlLTosNI 65,536 LaAd JUUIANLID
wansnalysingn 7 92

fimAuasiden 800x480 I M30ANI

523263 Msefuussiuliidsaunliitesnin 24 vDC

523264
523265
52.326.6

5.2.328.7
5.2.3.26.8

iinuwAU41 Flash memory Liiiaenin 9 MB
fiveadeusedearsuuu RS-232 litfeendn 1 dos
fldouidousedoarsuuu RS-422/485 5895U Protocol
Modbus lLitlaanin 1 a9

fleudeuranisdoansuuu Ethemet liitfosndn 1 vaq
fveaduu msaniisaudluu SD Card Litipenin 1

409

5233  donlinsiadeudusiuaiendas (Vision) Fwiul ¥a

S18azIdsANINNALA

52331 @enuanass

523311

5233.1.2

523513
5233.14
5:2355:15
523316

52332 NABINTIVFDUTUNU

arewiudndssenlivdosndt 500 wu. wavninlivey
131 80 w.

fignnasyadumenwulidesnt 1 gn Banseiuunuids
YDINBLHDT
gaUsrRpstunuilauddsuduegiionlusing
fiaunirandeuyauseasstnalitoandy 60 .
fipugesaraduiiunu Swaulitesndn 4 ¢

Juawmasivdinszuaaduniautnasnasauidusd

Juipdou waziiduesinainuaNNITIniauY /ék-

Ve




523321
5.2.33.22
5.2.3.3.23
523324
523325
523326

fiwugaiSunmwauialitesnit 1/2.5” CMOS
il Effective Pixels aunlitioanin 5.0MP

i Resolution wunalitaundn 640x480 w3emnI
i1 Software AIUANNTINUY
flodnmdmiudanunieuenls

flusunsufivnsasenldlunsdzuwuuvestunule

5.2.3.3.3  lfzdanegarnanidnass 9w 1 ga

945591
5.2.55.3.2
5.2333.3
523334
S I0D

52333.6

lassaaduegiiflienlusinduaenaiiy

=l LR 4 1 v [ 1/ 2/

fidelitaend 4 deanunsoaendela

= as dy 8 (7 1
fivunrugeinaniusiuasliieendn 700 .
ansadannayeinlasgavinzay uagdhiulsegen
fimesiivaaursnisuaiesesiunisuifeu way
\Wousaruaniau
figunsaidudandunudiusafiousnujifiau vie

Usznausiunvannilau

52334  fiusadmuauszuudalula

523341

5.23.34.2

9233483

523344

523345
523346

523347

523348
523349

{iAdnoadunALUUAT arunsaidenransasuuy Sink way
wuu Source ol duubitfesndn 16 9n
fifdmoatedinnianiudamesiionseddes Sink
uuliitiosndt 16 9a

fisundendunpvuindyagia 0-10 VDC duaulivey
N1 299

fisurdeniodnavuindeyaynas 0-10 VDC Fuiubivey
nn13n

seafunisvenedygn 1/0 Talidsendn 256 0
finesndearsuuu RS485 5893UMIARAIULUL Modbus
Laivfoundn 1 ¥e9

fifinefndoansuuy Ethernet Tunisu-dedaya laitiee
n71 1 494

sessunmaesulysunsulalivesnin 3 a1

T¥szsunseaulwidaavunn 220 VAC. 50 Hz #5001

5.2.3.3.4.10l4szaudygralwihapmuauvualidosndt 24 VDC

A
: /(,5/1)7“

0.4




5.2.3.3.4.11a8U150L30URADNUABUNILADSHIUNDINEADAISULU

Ethernet 1@

52335 eduiadmiuauaunsvinaussuusnlud

9243351

5.2.3.35.2

WJunilvedudanisgeamnisu via TFT Color LCD
LARILAAELALLTRENIT 65,536 LaAE UYUIANLID
wandualiannin 7 40

fifinAuaziden 800x480 YA W3BANT

523353 dseruusssulwidssunnlitesnia 24 vDC

5.2.3.3.5.4 inueAua7 Flash memory liitlaunin 9 MB

5.2.3.3.5.5 fipadeudadoansuuy RS-232 litounin 1 deq

5.2.3.3.5.6 fveaieuredoaisuuu RS-422/485 5895 Protocol
Modbus Litssnin 1 984

5.2.3.3.5.7 fideudouranisdeansuuu Ethernet litiosnin 1 das

5.2.3.3.5.8 fdoudsu n1sanueANILUY SD Card laidasnin 1
Y03

5.2.3 4anfidausnuazdaifiuiunu 317U 1 YA
Teazigan1unalia

52341 01A5995UTUNU

5254141
2.23:4:1.2
523413

Wunewualiitdasnia 100 x 300 ul.
Hveeldtunuinuiuliitdsenin 4 vag

aeanunsausumdauenela

52342  YaAdsudeTunuLiITIu (Ew - 1)

5.234.2.1

5234272
523423
523424
523425

523426

Juwnuadoudeuuuaisniu fisseznsindeudngl
fiaundn 500 uy. ffUszAssdsaninu Furdousie
adiutwewmas

Hdueasnsiadusiuwmis Swuliivesnin 3 M
fisnnsegngivangl wazaneay
fqﬂLﬂﬁ'aué’wa%ummmmummmﬂ%’ussaﬂéf
yawndoudrsunaiunssuenanuuunnugiianuln
yumgnauliiosndn 10wy, szezmstedeulifesndn
30 1.

gailodurnuunuugnauiivinalidesnd 6 uy

A
s

Ot




5.2.3.43  lasdannagernaniiidnass

3.2.54.3.1
8204852
523433
523434

5.2.34.5.5

523.4.3.6

Tnssadradusglifionlusinduasnady

fdelitesnin 4 de waraunsodendsla
ﬁ*ﬂuﬁﬂmmqﬁmﬂnﬁusmﬁalﬁﬁaﬂﬂfh 700 .
ansadnneyainlsegrsmunzay wazidiulaiiy
DUNA
fmesliueauriniouatesossun1sujuRnu uas
Wousafuaaiiau
fgunsaidudaiiiunauiausuilewsnujvinu uie

Usenausiunuaniau

523.4.4 fueadniuaussuudnlulii

523441

5234472

523443

523444

523445
523.4.4.6

5.23.4.47

523448
523.4.4.9

{iA3n0adUNALUUAT anansnideureIsasuuy Sink uaz
wuu Source o Funuliivesndt 16 90
ffdneatoinnviansudanesiiounedens Sink
Snuliitesndt 16 0

fisundandunwnauindgyyin 0-10 VDC druiuliivey
M1 2 3

floundeniednmvuindgyaa 0-10 VDC duiulsives
N 130

spesunsveedyan 1/0 lalideenin 256 qa
finesndoansuuu RS485 sa9¥UNsARANTLUY Modbus
Laivaendn 1 ¥aq

fifinesndoarsuuy Ethernet lunis¥u-dedaya lLitfos
N 1 9

sessunmawesulusunsulalitdesndn 3 nw

Tseaunsamiliidsaunn 220 VAC. 50 Hz wiefindn

[V

5.2.3.4.4.10l9szaudgyaalwiniamuauvualitesnin 24 VDC

5234411810150 UADAUABUNADSHIUNDSAFDATITLUY

Ethernet @

523.45 9edudadmiumuaumMsinausEuuanlul@

523451

Wuniheedudaniegaamnssy wlla TFT Color LCD

wansualusnnin 7 o)

wanuandlalutiosnin 65,536 \aad ﬁ/‘mgmﬁwa

S

Py




523452

fiinAnuaziden 800x480 YA T8RN

5.23.4.53 ldseiuusssulwidssunalitosnin 24 vDC

523454
523455
523456

523457
523458

inueAINDT Flash memory liiaunin 9 MB
Tvpudeusodeasiuu RS-232 livesndn 1 veq
fldeadousiadeansuuy RS-422/485 585U Protocol
Modbus laitieanin 1 ¥89

fipudausanisdoansuuu Ethernet litosndn 1 ¥aq
fvaadsu mianudieaudILUL SD Card liitpanin 1

Y9

5235 aailwdsudreduanudtsurunadaludd  3udu 1 Yn

S18aZIANINALA

52351 WuUnadnlude

52.3.5.1.1

5.235.1.2
525513

5235.14
525515

5.23.5.1.6

523517

3.2.3,5.1.8

5235158

flassasrawvunaidunuy vertical articulated arm %3
=l " [ [ ¢l o [ W § 1
An71 wagiluusudfianunsayihausuiuayedlaenl
faadl s1taanuduns1e (Collaborative robot)
aunsnusINATuUTILlinIng 5 Alaniy
funulunisiedaunvsaurunasnuiuliitesnii 6 wny

fsesiunistasiudu IP54 wSafnin

as

fisvAuinsguauUasnisvesinjusudlimniPlL d
Cat3
36@%’11msﬁ'ﬂﬂsLm'suLLUU’L%’ﬁ@%’Uﬁmumaavjuuﬁqmﬂ
\i{e Teaching FumisueusuALld (Lead-through
programming)
funauuivusudiiiesessunsandiumis (Arm-
Side Interface)
flsgpzmsiBenvesuaulsldosndt 940 .
Q’LauaswmﬁaaL?Ju;;iwamw’%alﬁ%unmwimxa'i,ﬁtiuﬁ'w,wu
Fmhendudavsedunuimiiglulsemalng uang
stadaau Insduiauaundeutunstudaiauariiums

At

v




52UUTRATRINTIINIATY aazaINTuNITSUUIATNAY

13118

5.2.3.5.1.105in13Aeulmveuny seEnsvinay WarAINSIG
'qmLm'aw.nummwamﬁaﬂﬁwialﬂﬁ

5.235.1.10.1 wnu1 ﬁixazmsmu‘uaaunuﬁeﬂw}' -175°
fa +175° w3aRni1 Anualaising
120°/s

5.2.35.1.10.2 unu 2 ﬁssasmwgwamnuﬁgﬂm -175°
f4 +175°W3efnn Anulishng
120°/s

5.2.3.5.1.10.3 unu 3 ﬁswzmsmwamnuﬁgﬁm -220°
fia +80° w3oAna ATasTlFA
135%s

5.2.3.5.1.104 unu4d ﬁssa:ﬁm'im;u‘uam,l,ﬂuﬁgmwi-l75"
B4 +175° wiafn amudaldsndy
195°s

5.2.35.1.105 wnus5 ﬁwazmswqwamnuﬁ"mwi-l75"
B9 +175° wiernd arwdalaishnd
195°%s

5.2.3.5.1.10.6 wAu 6 ﬁisasm'ﬁm{u‘uaauﬂuﬁ"’uwﬁl75"
B9 +175° s arwsalismna
195°%/s

52351107 AnuAaseaeulunIsgnswLaiy
(RP) lsitfiu 0.1 .

5.2.3.5.1.118mMuAumMainuraauna 31w 1 i

52351111 Wugrivauniiasssnemsaidelniu

9

FviuEun /éi%




5.2.3.5.1.11.2 i Inputs/Outputs {uluy Standard
16/16, 24VDC #%59/n7

52351113 awisasessunsideusioduuuy
Ethernet/IP uag Socket messaging %38
Anan

52351114 gmuausedinisUszanarauuy
Computer unit #38N1

5.2.35.1.11.5 dsgaunmsteatudiu P20 wiefnin

52351116 @mupNansasassumleusiaiu

Tsunsudiasansviauuesiueus

'
o 1

(Robot simulation software) W’e}qmallﬁ
\FaavIeM AR fuR UL ud
warfpsaNsauAluAINIT TR SINNAY
TWsunsudnasanisvinuesjueudla
TnemsslaenuasLay Mseana
52351117 auNI0uanNaTaYAanULYDd
input/output, event message WU web
service ®39ANIY
5.2.3.5.1.129Uns0lAIUANNSYINUTRILTUNG U 1 A7
52351121 WRAUALLAANALUUFINELALLARING
wuud Sunemtheslitiesndt 7.5
52351122 sesiunsilieusiouuy USB wievinnis
aalusunsula
5.23.5.1.123 mstiRunsiadeuiivenijusudduuuy
Joystick fiannsamuauailuns

Jogging aeusuanusamuihuinidonly

Tunslen /M
4

o




5235.1.12.4 wwmurudsiszuvaingnstasiul
o8N 3 5eAU (3-position enabling
switch)

52.3.5.1.13  TUUAIND1809n1TM191UV0IUVUNALEN DU ILUY
oowlatiuazeaulay $1uau 1 4 eandendal

523.5.1.13.1 Julusunsueenuuuiasdnassaiiouass
Y9IFIUEUG LU Network License i
a111505095Un1sldureniag
aaufmesliosndn 50 indeandouq iy
ﬁag;'maléfmw?iauﬁaummamﬁa’aﬁ’u (1
network license)

5.2.3.5.1.13.2 aw1s0sas3ulwd ACIS (sat), 3DS, VRML
e v3eunnin

52351133 aunsaiasmeinsiadeu warainng
lalaslinananurdunsaw (Signal
Analyzer) 16t

52351.13.4 TUsunsuaunsaadenisindeuiildedia
FalufRannnsidenveuuesiunu (Auto
Path)

5235.1.135 TWsunsuannsadeusiaiuiueusiaiala
TneruEsuaY 13N

5235.1.13.6 Wsunsuaansnidenrofuvusudaia iite
Whludlelusunsunisyinauraiueud
1]
5.2.3.5.1.13.7 Tusunsudnasen1sinauesjueunfed
Wulvsunsuiiduadeananenisén
WWeafuiuugue
52352 1fsanindoudhetunuisuuunadnlulia
523521 lassadradusgiiilenlusinduasnatiusesiunauna
Salualaiunudanss

523522 faslitesnin 4 ds uavaunsndeadold /ﬁ{/

523523 flwuanugeinnniusiudelitosnin 700 uu.
/ /
/’f//T

Ve




5.23.5.2.4 awnsadanaainlieguanyan wasiniulaegned

523.525 fiwmeasiusaursniouaissasfunisujuifaiu uay
\Housiafuaniidy

523526 fgunsaifudaiiuasudusaiononufifeu uie
Uszneusuiuaniidu

52.3.53  {fiueadniuaNseuudnluia

5.23.5.3.1 IAIN0ABUNALUUAT amNTOLToNABINATUUL Sink Uaz
wuu Source 19 dunuliitesndn 16 9m

5225692 ﬁﬁ%maaLmﬁwmﬁmmm%ama%t%‘am'mws Sink
Punuliiveeniy 16 90

5.2.3.5.3.3 Taurdsndunavuiadaaia 0-10 VDC S1uiulives
N1 290

5.23.5.3.4 floundenieranmvuiadaygias 0-10 VDC S1uauliives
N1 13

5.2.3.5.3.5 seafumsvenedyau /0 alidesnin 256 3a

523536 iwesadeansuuu RS485 sa93UMsAeaIsLUY Modbus
Liiteenin 1 4og

5.2.3.53.7 fiflnedndearsuuy Ethernet lumsiu-dedoya lities
N1 1 494

5.2.3.5.3.8 sassunmasulusunsulalitesnin 3 a1w

Ethernet 19
52354 9edudadmiumuAun1sYiusTuUsnlula
5.2.3.5.4.1 Wuniveduianiegaamnssy vila TFT Color LCD
wanuandldliddesnin 65,536 wand fdyuraniiae
wanwmalisnn 7 i
523542 finAnuaziden 800x480 In 8RNI

523543 dseduusssuldssuna 24 vDC

5.2.3.5.4.0 iiviieaudn Flash memory laivesnin 9 MB %/
s

W




5.2.3.54.6 fvoudousodoaisuuu RS-422/485 5995U Protocol
Modbus Lidesnin 1 %3
523547 fWeudeudanisdeaisuuu Ethernet litfosnin 1 dos
5.2.3.5.4.8 fveudsu n1saniieanudikuy SD Card latiownin 1
%99
5236 amidafivuasheenadsduduuuty  $1uau 1 99
FeazRANImALa
52361 swazduamanaiiayniy - dedum
5.2.3.6.1.1 Wuhiuduiindeguuauivszestuadd S 2
4
5.2.3.6.1.2 Hfuwesnsiadudum nulidesnin 2 /2
5.2.3.6.1.3 assaraduegiifienlusing
523.6.2 YAAGIEUAT

5.2.3.6.2.1 gaaasdum f9nuduindaidesndn 3 du

5.2.3.6.2.3 laswasalueglidenlusing
52363  yamdsuiheAuduusu @e - 110)
5.2.3.63.1 Wunnuadoudeuuuaeny fsvernsiadeudiell
Sesnin 250 wy. SfUszRenEeu Fulrdeudiea
wwewnes
5.2.3.6.3.2 Hfugasnsiaduimunis snulidesndn 3 A7
5.2.3.6.3.3 fisenszgnyiivanglv uazanuau
5.2.3.6.3.4 yaRAsuisTunuwTUAINIIUSUSTEElA
5.2.3.6.0 ﬁmLﬂﬁaué’w%’uﬁuuuaé\% (VU - @19)
5.2.3.6.0.1 LﬁULtﬂuLﬂgaugﬂﬂLLUUUBaaﬂgﬁ‘i:iUsﬂﬂiLﬂgaugﬂﬂlﬂi
osnin 300 . Fundsuspaiutuenes
5.2.3.6.4.2 yatloduruiuwvugnguilnunalitesnda 6 uw.
5.2.3.6.4.3 fGugasasiadudiwue 3nulitsanin 3 62
5.2.3.6.4.4 fsunszgngivangll uazanuau

5.2.3.6.45 gadeuieiunuwTuanInuiuszeyld

5.2.3.65 lhzdnnegernaniiidiass /éf/
5.23.65.1 laseasadueaiiilonlusivavasnaiiy
5.2.3.6.5.2 Hdelieunit 4 &0 uazaunsodendela ’M
/, |

‘S




523653 fvwannugeianniunudelitiosndt 700 .

5.2.3.6.5.4 awsadneyarnlasgiananzay wasidiiulady
DE4A

5.2.3.6.5.5 Uv830U0aUITNIaNAWTRISUNITUHURIY Las
Wendaiuanilay

5.23.6.5.6 fgunsaifudaiiunsudusuiiousnufifau nie
Usenausaudvaniiiau

523.6.6 fuweadnuausyuudnluda

5.23.6.6.1 AINDABUNALUUAT a131301T0NABTTUUY Sink uay
wuu Source . Fnuliiviesndn 16 30

5.23.6.6.2 findnoaiordinnvianiudanesifoursdsss Sink
Twuliitesnit 16 3n

5.2.3.6.6.3 fsundendunnvuiadgyqyia 0-10 VDC dwauliives
N1 290

5.2.3.6.6.4 fpundenio1rnnvuindygyia 0-10 VDC dunliias
N1

5.2.3.6.6.5 sessumsvenedygn /0 lalitdeenin 256 9

5.23.6.6.6 fineindpa1suuy RSA85 5095UN3A0ATUUY Modbus
laitiounin 1 Yoq

5.23.6.6.7 ffiwasndeasuuy Ethernet lunnsiu-dedoya lides
N1 1 989

5.2.3.6.6.8 s935umsdsulusunsulalitosnit 3 a1

523669 Wszsuusaulvidesuunn 220 VAC. 50 Hz wiafni

5.2.3.6.6.10l45zsudyaalwihaamuauvuialitdesnin 24 VDC

Ethernet 1¢1
52367 Y@duRadmiuAILANNTYINOIUTEUUIRLLTR
5.2.3.6.7.1 Wuniheedudanisgaavnssy ¥ia TFT Color LCD
wanaandlalivosndn 65,536 tand dyurantinae
wamanalaisn 7
5.23.6.7.2 fiAAuaziden 800x480 9a viTeAnI /éﬂ/
52.3.6.7.3 WseiuussiulniEssuunn 24 VDC '

5.2.3.6.7.4 fivitlieA1uIn Flash memory laitiasnin 9 MB %[‘f
S 7

on/




523.6.7.5 fiveadeudedearsuuy RS-232 litounin 1 dos

523.6.7.6 fiaudausadeansuuu RS-422/485 s835u Protocol
Modbus laitfaanin 1 gaq

523.6.7.7 ilpadeuranisideasuuu Ethernet litfosndn 1 geq

5.2.3.6.7.8 fdpudsy n1sanuiemudiLuy SD Card ludesnin 1
U499

524 T 4 yadsudiugiuuazszuuaugusterlnamalulad  d1wou 2 4e
52,41 Im%aﬁgﬂ Raspberry Pi
524.1.1 dilulasreulnsalassussinn Broadcom BCM2837 (1.2GHz)

Cortex-A53 Quad-core #39ANI1
52.4.1.2 UndiuAuI1SDRAM 1GB wsafnin
52413  §ir1uy MicroSD 8GB wiafni
5.2.4.1.4 il Power Micro USB socket 5V, 2A #38An71
52.4.1.5 i Audio 9u1a 3.5mm A/V Jack ¥58AN31
52.4.1.6 il Video wuu HOMI 1.4 Video #39fni
52.4.1.7 i Ethernet 10/100 Base T #38@n1
5.2.4.1.8 3 Wireless 802.11n, Bluetooth 4.0 #38An

5.2.4.2 lugausznaunisiiug Usznaudig
524.21 lupa PIR
5.2.4.2.1.1 Sensor: RE200B #38ANIN
52.4.2.1.2 Sensing Range: 110 Degree #38fNT
5.2.4.2.1.3 Operating Voltage: 3.3V %#38fn3
52.4.2.1.4 1/O Interface: 1pin Digital Out #3aANI
5.2.4.2.2 luga Sound Sensor
524.2.2.1 Sensor: Microphone #3afn11
52.4.2.2.2 Feature: ambient sound detection, sound level
detection #39ANIN
5.2.4.2.2.3 Operating Voltage: 5V %#38fin11
5.2.42.2.4 /O Interface: 1pin Analog Output

5.2.4.2.5 Tuq\,a Humidity Temperature Sensor /4/

5.2.4.23.1 Sensor: DHT11 %58fANI1
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7'V




5.2.4.2.3.2 Feature: temperature and humidity sensor, ambient
temperature and humidity detection %38fna1

5.2.0.2.3.3 Operating Voltage: 5V #38fni

5.2.4.2.3.4 1/0 Interface: 1pin Digital Output¥3afnin
52424 luga UltraSonic

5.24.2.4.1 Sensor: HC-SR04 wi3afni

5.2.4.2.4.2 Feature: 2~500cm distance ¥38fAn

5.2.4.2.4.3 measuring range, 40kHz Frequency %38fni1

5.2.4.2.4.4 Operating Voltage: 5V #38@n

5.2.4.2.4.5 1/O Interface: 2pin Digital Output ¥38@n
52.4.25 luga Light Sensor

5.2.4.2.5.1 Sensor: CdS #38fnI1

5.2.4.2.5.2 Operating Voltage: 5V %38§in31

524253 1/O Interface: 1pin Analog Output #38RnN
5.2.4.26 Iuﬂ“a Variable Resistor

524261 Sensor: 1kQ) Variable Resistor 158@n31

524.2.6.3 /O Interface: 1pin Analog Output #38ANT
5.2.4.2.7 luga Tilt Sensor

5.2.4.2.7.1 Contact Resistance: 50m{) max #38An1

5.2.4.2.7.2 Operating Voltage: 3.3V~5V %#38/n71

5.2.4.2.7.3 1/O Interface: 1pin Digital Output #3aAN"
524238 Iu@a Mercury Sensor

5.2.4.2.8.1 Operating Voltage: 3.3V~5V #38AN1

52.4.2.82 I/O Interface: 1pin Digital Output #3aANTN
52429 Imfg]a Reed Sensor

5.2.4.2.9.1 Operating Voltage: 3.3V~5V #38fn

5.2.4.2.9.2 Switching Current: 0.5A 39N

5.2.4.2.9.3 Contact Rating: 10W/VA %58/n3"

5.2.4.2.9.4 1/O Interface: 1pin Digital Output #38An"

5.24.2.10 Iu@a IR obstacle Sensor //@11/
5.2.4.2.10.1 Operating Voltage: 3.3V~5V %38#n31

5.2.4.2.10.2 Sensing Range: 2~40cm %3pAN11 ‘%L/[/T
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5.2.4.2.10.3 I/O Interface: 1pin Digital Output,1pin Analog
Output #3BANIN
5.2.4.2.11 luga Flame Sensor
5.2.0.2.11.1 Operating Voltage: 3.3V~5V #3831
5.2.4.2.11.2 Sensing Range: 60 Degree #39AN1N
5.2.4.2.11.3 Adjustable Sensitivity: Variable Resistor #386n31
5.2.4.2.11.4 1/O Interface: 1pin Digital Output,1pin Analog Output
W3RN
5.2.6.2.12 Tuga Touch Sensor
5.2.4.2.12.1 Sensor: TTP223 #38fnN1
5.2.4.2.12.2 Operating Voltage: 3.3V~5V #38fin71
5.2.4.2.12.3 1/O Interface: 1pin Digital Output 38N
5.2.4.2.13 luga Photo Diode
5.2.4.2.13.1 Sensor: FC33 #3amnin
5.2.4.2.13.2 Operating Voltage: 3.3~5V %30AN11
5.2.4.2.13.3 /O Interface: 1pin Digital Output #3861
5.2.4.2.14 Iu@a Hit Sensor
52.4.2.14.1 Sensor: SW-420 #38#n31
5.2.4.2.14.2 Operating Voltage: 5V #389ANI1
52.4.2.14.3 /O Interface: 1pin Digital Output #38fn
5.2.4.2.15 Tu@a Dust Sensor
5.2.4.2.15.1 Sensor: GP2Y1014AUOF %30Anin
5.2.4.2.15.2 Operating Voltage: 5V #38An31
5.2.4.2.15.3 |/O Interface: 1pin Digital Input,1pin Analog Output
W38ANI"
52.4.2.16 luga Gas Sensor
5.2.4.2.16.1 Sensor: MQ-2 #38ANI
5.2.4.2.16.2 Operating Voltage: 3.3V~5V #38AN1
5.2.4.2.16.3 1/0 Interface: 1pin Analog Output WIDANIN

5.2.4.2.17 luga Soil Moisture /é
5.2.4.2.17.1 Operating Voltage: 3.3V~5V NIANIN //

5.2.4.2.17.2 1/O Interface: 1pin Analog Output #38AN [
4 41
5.2.4.2.18 luga IR Tracking /{,
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5.2.0.2.18.1 Operating Voltage: 3.3V~5V #30Ani1

5.2.4.2.18.2 1/O Interface: 1pin Digital Output #3BANT
524219 Tu@a Thermistor Temperature

5.2.4.2.19.1 Operating Voltage: 3.3V~5V #38ANi

5.2.4.2.19.2 1/O Interface: 1pin Analog Output #389/n31
5.2.4.2.20 luga Temperature

5.2.4.2.20.1 Sensor: LM35 %#38@n71

5.2.4.2.20.2 Operating Voltage: 3.3V~5V #38fn

5.2.4.2.20.3 |/O Interface: 1pin Analog Output #3871
5.2.4.2.21 luga Limit Switch

5.2.4.2.21.1 Operating Voltage: 3.3V~5V %38fn1

5.2.4.2.21.2 /O Interface: 1pin Digital Output ¥38An
524222 Tuﬂa Knock Sensor

5.2.4.2.22.1 Operating Voltage: 3.3V~5V %38fN31

5.2.4.2.22.2 1/O Interface: 1pin Digital Output #38ANN
5.2.4.2.23 luga Relay

52.4.2.23.1 Feature: NC/NO Relay, 250VAC %38@n31

5.2.4.2.23.2 10A / 30VDC %38fnin

5.2.4.2.23.3 Operating Voltage: 3.3V~5V %30AN71

5.2.4.2.23.4 |/0O Interface: 1pin Digital Input
5.2.4.2.24 \uga LED Module

5.2.4.2.24.1 Feature: RED #3831

5.2.4.2.24.2 Operating Voltage: 3.3V~5V #38/Nn31

5.2.4.2.24.3 Current: 20mA ¥38AnI1

5.2.4.2.24.4 Luminous Intensity:6000~7000mcd at 20mA 39

AN

524.2.24.5 View Angle: 30 Degree %138AN31

52.4.2.24.6 1/O Interface: 1pin Digital Input ¥38ANI"
5.2.4.2.25 luga DC Motor

5.2.4.2.25.1 Motor: Micro Type DC Motor #3831

5.2.6.2.25.2 Motor Driver: TB6552 v3aanin /A(/

52.4.2.25.3 Operating Voltage: 5V #38#n1

5.2.4.2.25.4 1/O Interface: 2pin Digital Input ¥38ANI1 M
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5.2.4.2.26 luga Step Motor

5.2.4.2.26.1 Feature: 32 Step, 1/16 Gear Motor #38fn11

5.2.4.2.26.2 Motor Driver: ULN2003 %#38AN31

5.2.0.2.26.3 Operating Voltage: 5V #38An11

5.2.4.2.26.4 1/O Interface: 4pin Digital Input ¥58An31
5.2.4.2.27 luga Switch Module

5.2.4.2.27.1 Feature: Tact Button #39An31

5.2.4.2.27.2 1/O Interface: 1pin Digital Input #38An71
5.2.4.2.28 laga Buzzer Module

5.2.4.2.28.1 Sound Output at 10 cm : 60dB (Min) #38AN31
5.2.4.2.28.2 Operating Voltage: 3.3V~5V #3afnin

5.2.4.2.28.3 Current Consumption: 2mA #39Ani

5.2.4.2.28.4 1/O Interface: 1pin Digital Input #58#n1
5.2.4.2.29 Im@a Laser Module
5.2.4.2.29.1 Wavelength: 650nm #38/n"

5.2.4.2.29.2 Operating Voltage: 5V #38@N31

5.2.4.2.29.3 1/O Interface: 1pin Digital Input NIoANI
5.2.4.2.30 luga RGB LED
5.2.4.230.1 Operating Voltage: 3.3V~5V #39AN

5.24.230.2 1/O Interface: 3pin Digital Input %38fin3"

5.2.4.3 fvdenistuuilidesndndsi

52451
524372
52433
52434
52835
5.24.3.6
52437

Overview of loT

Configuring loT Smart Server and Practice Environment
Practice for Smart Sensor Control Using Raspberry Pi
Remote Control Using Bluetooth

Web Server Construction Using Lighttpd

Remote Control Using PHP

Configuring Interface Using JavaScript

524.4 s995UMSIUUYaNLSLA llidasndnasil

52441
52442
524453
52444

RaspberryPi 3B : Raspbian , Kernel , GCC

Android Application : SDK , JRE /ék

Server Software: lighttpd , PHP , Bluetoothctl
<z

)7




525 580159 5 YaATaeTian 3D dmfususanuuudugs 11U 2 YA
TgaziByanIunAiia

5.2.5.1 @s09fud 3D dwsunueanuuvaniUaenssuaugs

€

52511 AS9sunaIuiia Advuniununalitasnin400%*300%520mm

LES ] @

3 asfiuviisuIuhEe 2 Wdavsefnin

52512 fumdewhanlave viesnin

52513 dignuhanuieuansaldiagiuilevainvane gy PLA, ABS,
HIPS, PETG %38@nin

52514 awnsoldaudunatainuuialidesnia 3.00mm

52515 muauAsesny wihed szuu Touch Screen wi3ofnd)

52516 awsafuniininuagidengsan 20micron uarauialunis
iy 120 mm/sec NIvANIN

52517 vanaunsauiussiuganils viedind

52518 furlusraTanlala ey des visedindy

52519 #sguu Auto Sleep way Auto Shutdown dlofiniiadavsednin

5.2.51.10 &afiuvigne USB Drive vi3e (Wourslasnsafiunauitines wio
Ann

525.1.11 s095UlMd STL, OBJ, Geode #3BANIN

52.5.1.12 fissuunsaiandnluld@ Filament DetectioniiieTannuaia3as
Wudusou LLawqmﬂ'%'m*ﬁ"amn

52.5.1.13 @unaiain 3.0 u.a. viedAni1 Iwaulitesndn 30 4o

5.2.51.14 faueadeindedoussisiunuimmennuidnduiavie
nfunusmihelulssmeaisazainlunmsuinamannisvig
warnsgeuthse wisuwuuenansBudumnluiutuges

5.2.5.1.15 ;Emumwmaxﬁmﬁmﬁmamumﬂ‘ﬁamm%aﬁuﬁ 3D dM5U

muaammu&ﬁ’uqﬂﬁﬁua'ﬁméﬁaﬁlﬁm‘ﬁm THanunsaldanula

Y

2EYNADY
526 s 6 yaufuinsiFeuidmivnuiueud  dwou 1 g /é;/
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5.2.6.1 Asaslssinanan wdmivauiusuduuuaslfiz 31w 5 1e509

5.2.6.1.1 CPU wuu 8-core uazil GPU 8 Aas w30fnin

52612 dwdiiiuieya SSD Aruglitesnt 512 G8

526.1.3  wemuduuusi wwnlidssnii 8 GB

52614 380 Retina 4.5K sunalitiosndn 23.5

52615 Auazdun 4480 x 2520 7 218 fina satia wSeRn
52.6.1.6 ndeas FaceTime HD a1uazidsalitasnin 1080p wiay

o/

TUswaassudygunmludl M1 wIahnii

5.2.6.1.7 wWasm Thunderbolt / USB 4 31uiulsitiaanii 2 wase

526.1.8 guUnsaiduy

Magic Keyboard #3afnin

Magic Mouse #38fn1

azuaUwasuuadn sune 143 a8 nSeAnIn

ane USB-C U Lightning #3afni

5.2.6.2  1A389UszanaNanWEMUNIUiUBUAYIaNAWT 31U 5 1ATBY
52.62.1 CPU Wy 8-core uagil GPU wuu 10-core v3annin
526.22 99N Retina Ywalitiosnin 13 i

52623 wuiiiudeya SSD Amrwglitiennin 51268

52.6.2.4 veAnuTuUTIN vuabkiteenin 8GB

526.2.5 wasa Thunderbolt / USB 4 sruauliiviasnin 2 wasn
526.2.6 Ussansnmdu M2 wieAnin

52.6.2.7 M5¥1353 DisplayPort #saAnin

527 518015 7 yeiinnnsieujuuy Deep Learning siugufiaaouiiaanies d1udu
5 4n
527.1 veaianivauuawes iseazidunniail

52711 suwuswesusedulutesnin 11.1V 9rwnszudalalivesnin

5,800mA /@/
52712 &stuadeu wuu Omni livesnin 3 de

52713 sduawmes Litdasnin 3 1, AnusIsau 170 RPM %39Anin Tt
/Y

A




52.7.2  yalugavan dseazidennsi

5.2.7.21

52122
5.2.7.2.3

52128

52.1.2.5

5:2:1.2.6

BET2T

52.7.2.8

524729
52.1.2.10

fintieUszunananany (CPU) WUU 4 unuwan (4 core) wasil
quL%aﬁmmwmuwﬁnwﬁugwulﬂﬁaam'q 1.43 GHz #58ANI"
ieUsEanananI LUy Maxwell ¥3aAnn

WI8AMUT7 WUU LPDDRE 64-bit #3afini1 vuialivesnin 4
GB

sassummglunmsiiudeya hitdesndt 64 GB

nsdnsaTale see5u AanBen 4K 7i 30 Nsuedu |
1080p # 30 WsuAeIuIf | 720p 7 30 isuAeIuUN
(H.264/H.265)

msnensiaiale 593U ALanBen aK @ 60 suseTud |
AuazLBen 4K 7 30 wisuseund | 1080p 7 30 lsuseiunil
| 720p # 30 wisusioTudt (H.264/H.265)

ndo9 AUNIATFIY MIPI CSI-2 DPHY w3aAnan
fivedousasruuaiatielfatsuuy Dual - band 802.11ac 13
a8 wIeANI1 way Bluetooth 4 #38ANI1 wag Gigabit Ethernet
fepadeusanisuaniuawuu HOMI uag Display port #5afnd
Ja3siouranIeusn wuu Micro-B 5835U USB 3.0, USB 2.0

litiaunin 4 ¥99

5273 gavsiaiugiu lneaziBeadeil

S |

503l

yaLduLEes IMU WUy Gyroscope Range: 125°/s to £2000°
Accelerometer Range: +2¢/+4g/+8¢/+16g Magnetic field
range: +1300uT(X-, Y-axis), +2500uT(Z-axis) Interface: 12C
Supply Voltage: 3.3V viadnin duaulivdesndt 1 ga

ndesilmriuasidualitiaunit 8M pixel $895UN159YU
nadoulm eegatios 1080p i 30 wisuseIu?, 720p 7 60
WsHAeIUNT way 640x480p 90 ilsusBTUN 4UYBINNTIUAN

Litfaanin 160 v

=

5274 wefindusudiivunalidfosndn 280 x 280 x 120 mm waziiiauin

Tagsauliitioendn 3.0 Kg /ﬁ/

5275 yawawduasuazygaUszanana lsgaziBeadil
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52751 ssuuUftinsuuulamiugesa (Soda 0S) fnudnuasdsi

5.2.7.5.1.1 Linux Kernel aarch64 %38fnin

5.2.7.5.1.2 sas5umsidanuuuuwaniiay X-Server,Openbox, xdm,
Tint2, blueman, network-manager, conky pcmanfm,
Ixterminal (Husenetios

5.2.7.5.1.3 833umsl¥aunwuy Command Line Interface (CLI)

52.7.51.4 5845V Tool Chain : GCC (c, c++), JDK, Node JS,
Python3, Cling, Clang WWusthsies

5.2.7.5.1.5 sos5ulusunsudmiuimuilusunsy (IDE) Visual
Studio Code, NeoVim Uustnstioy

527516 s0s5unsiieusa SSH Server, Samba Server, Remove
Desktop Server, mDNS(avahi) Bluez, MQTT
Server(Mosquitto), Blynk Server \usghsiios

527517 sesunisiieuredafiiiiis PulseAudio, sox (lame,
oggenc), Google Assistant OpenGL ES, CUDA,
OpenCV 4, Qt5 W{usgatise

5.2.7.5.1.8 5935UN1SMIUINeImansteyauas Al atuayuy
Numpy, Matplotlib, Pandas, Scipy, Seaborn Scikit-
learn, TensorFlow, TensorRT, Keras, PyTorch,
TorchVision, OpenAl Gym tdusgnatioy

52752 swuulausis (Pop Library) sesfumslienilitiosndngai

527521 @@wn 5833V Led, Laser, Buzzer, Relay, RGBLed,
DCMotor, StepMotor, OLed PiezoBuzzer,
PixelDisplay, TextLCD, FND, Led Bar

5.2.7.5.2.2 duwm 5843 Switch, Touch, Reed, LimitSwitch,
Mercury, Knock, Tilt, Opto, Pir, Flame LineTrace,
TempHumi, UltraSonic, Shock, Sound,
Potentiometer, CdS SoilMoisture, Thermistor,
Temperature, Gas, Dust, Psd, Gesture CoZ2,

Thermopile, Microwave, Lidar
5.2.7.5.2.3 fafiliy 5995V AudioPlay, AudioPlayList, /éV
AudioRecord, Tone, SoundMeter,

Camera(Single&Stereo) /é,ﬁf
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5.2.7.5.2.4 Voice Assistant 5993U GAssistant,
create_conversation_stream
5.2.7.5.2.5 Al (Python3) 5845V Linear Regression, Logistic
Regression, Perceptron, ANN, DNN, CNN, DQN
5276 gunsalifisniu fiseazndeadsi
52761 o159 v 19V 2.1A Swulitdesndn 1 4
52762 yaaeideuse Ethernet Swaliiffesndn 1 yn
52763 gameweude USB dwavliteendt 1 ya
527.64 %n Adapter USB to Ethemet Smunuliiteendt 1 4a
52.7.65 yapieUssnoumsldau Sulidesndt 1 ga
5277 swazduadu 9
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