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Abstract

This thesis proposes automatic tablet machine using microcontroller
board applications. It will facilitate a solution to the frustration of reading labels and
finding drug to be used in daily life easier and more time saving. The motivation of
this research is from the olderies to have increasing steadily and most of the elderly
people often have problems in terms of health and required medical treatment. This
work employs Arduino Nano microcontroller board for controlling the number tablet
by pressing the switch to order servo motor and users also can use smart phone via

WI-FI to control the tablet machine as an alternative way.
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7) wasnese (Power Port) ulwidssvasuasaiiodasnisangluliduleas
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5) SCL umndayaaunidnidmsuivddioyadiessuula 12C

6) SQW/OUT Juvendnndeyayias Square Wave annsaLdenaudldnuniy
FO9NT

7) X1, X2 ldsiafiun3anaaninuduinsgiu 32.768 kHz weasnegiunanazeliniu IC

2.1.4 12asaruAusuliga Wi-Fi ESP8266

EsPa266 Luluga Wi meluilifisuuns deihauludnume Serialto-WiFi fivaelsf
gunsaldu wu lilasreoulnsamesaninsareiiiiudumesidalilagly port serial @n Tx, 11 RY)
Toeldieinds AT lumsmuaumsiussiusendeduuussuuUFiRns 105 uae Android Aide
31 “Blynk” i platform Tivelsfidensiariuued Arduino Nano fiu MobileApp lrdneanntu &s
g8 nlulAaunsaauaAunTIeHEN STl meluudufiddugiu
dumesile Insannsaviiels 3 uua Ao lun AP Tuun STA waglvin AP & STA Tuusiaglvinl

AILILANE 197U 5

1) Inun AP ihilvandiazsiosseliifigunsniiniBeudedsazaninsniudetoyails

2) nua STA Wulnuaidwiusly ESP8266 Tuidensafugunsaidu q 1wy 3 umes
uihfudadoyaszninuaiedluasuanld

3) nn AP & STA Hulvmdtanansavieniléis 2 sghanielunanfeatu win

vEngsIzanal wazynlulgmasiwiiuiniu

FIAUTOUAAIAN WUTAEUBNVDIIITAIUANKIU Wi-Fi Lagtaguit 2.6
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5UN 2.6 1935AIUANHIU Wi-Fi

(%

NFUN 2.7 @003 UNeTIEasDenuRIIUL ARGl

1) Ve Wumdmduseusssulnlih 5 v ifledilundeidenaas

2) SCLK MOSI MISO GPI09 GPI010 \uniildideusenaulusinnea SPI & SPI dosn
910 Serial Peripheral Interface Lﬁuagmiéamiawﬂimwu Synchronous Taeding
yhnudugiuuuitligunsaif il idu Master luvausid ndmilaimifidy
Slave  uardsioyalulvua Full-duplex Fanenuin duaoaansodwndulsd
S¥Irin3 Master waz Slave Igagsaniion

3) GPIO Svavun 7 o1 duA 2, 4, 5, 12, 13, 14, 16 ansaldauduilneaduns
121919

4) Tx, Rx tluvdmsuredisuanasn

5) GPIOO [WumndmSuidonlvun

6) GPIO15 L Huvnfidedseasnsg

TXDO
RXDO

RST
ADC

™ wd ESP8266 fum 1%

GPIO16 GPIO4

GPIO14 ESP-12e GPIOD

GP1012 GPIOZ

GP1013 GPIO15
vCC GMND

0s2
0SIN
60I4D
010042
I1SOW
NS

JUN 2.7 912993AUANRIY Wi-Fi



11

2.1.5 1993lU8Ma3 Servo Motor

woslawewes (Sevo  Motor)  LuNawmesNimimuaumsindou iinandusses
s yumsvigu Tneldmsmuguuuuiieundu (Feedback control) Wugunsaifianunsamuny
wiasinng vieszuumainutug Tduluaumnudesns wu muauemn) (Speed) muny
usan (Torque) mUAKFLYIS (Position) stezyndlumaiadouiiviomsvu vessmewmeslids
woshwewesannsauudldidu 2 vin loud weslwewesudeniuussnuuasvesTuewmesulod
Lisiudseanu [5)

1) wodlwewmedudaiiiuussdu fe weslwawmesvindfianno st duudumgn
0173 dulswesdilduusiauiagrauinmnesisonseuadndunainonsiuiaes
wiloufuRduawmesialy

2) weslwewestlaflifuuseu Ae weshwewmeslunguiluszneuseitwesls
(DC Brushless Servo 1ulsimasiviideuwsiundnas) tofwodla (AC Servo) il
wudslastfamedluaverddasiawesl uavafiudaresluemes

[

weshuawesanusovyulussnidmundenisls Jadlamlssneundfgsil

1) dawias (Motor) WWudiuvessiuewmes
2) Gear Train %i3e Gearbox \Uuyaiiusnauss
3) Position Sensor {Wuduigasns1aud L nusiemaAa A lunviyu

4) Electronic Control System LJuduiiniuaNwazUszuIaNa

Tngansouanaiunimddyuueslwewmeslanegun 2.8

JUN 2.8 woslwewnes
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2.1.6 TugaingauuaiuazAd1uyy DHT22

DHT22  wise lugaingaumgiivasanudu WWugunsalfiannsaundszendldauld

= o 1

wannvane Fadlanuwiuguazanuazidenlunisings e wuuAdvaiewuuseuzden 149

aa o

Ny RIvaiisadusen lumsweusawuulneunsuaesian (Seral Data, Bi-Directional) [6]

[

Inetandensianiu Arduino ieguAmNwULes FellnnsaulRdAysial

1) Tussaulal 3.3V §s 5.5V Tun151891993
2) anunsoingauigillalugie 40 fis 80 °C
3) ansainaudulalugag 0 §9 100 RH% &3 RH goun9n relative humidity

a

neda dnsduseninUinuauiuniiegasiluoinia AuUsuauauTuN

D1NFAULLTY MINUSHIUALAY TuinnIAaendusa Wureaui)

4) ADULLALMDSUVIANUA 4 U7 bobkN

Pin 1 #® Ve Wundmsusousesiu fledens
Pin 2 Aia SDA (Serial data, bidirectional)

Pin 3 A8 N.C. (Not Connect)

Pin 4 A9 GND

FelugaingumniuazAnudurse DHT22 aunsanansanyuztguanlanigui 2.9

il

sU# 2.9 DHT22 38 lugaingaumniiuazanudu
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2.1.7 NAANSTU8DINA

Waauszu1BINIATImTsruIse1na lagazgaieneiniaanatelugateen
Solutfoonluiuuen ietehlinsmuidsuresenmaiiundonemeinialdd Fuin
auszUIEINIMIzivuIn 80 x 80 x 15 Hadwns Tduswulnihnszuansalagegn 12 V uazdl
ANULSITOU 1,800 SOUABUNT %qmmsmLLamé’ﬂwmsmﬂuaﬂmaﬂﬁﬂamzmammﬂlﬁﬁqgﬂ
i 2.10

5UM 2.10 finauszuigeIna

2.2 @UNISHAANSHA

daummﬁmmaL‘ﬁué’;uﬁ%LLamGi’J’ayjam‘%aﬁqﬁ%ﬂuﬂ’ﬁﬁmuﬂuaaﬁf\iﬂamé’miuﬁﬁ LAZLER

v Fateureiulugawimuazuesalilasreulnsanes

2.2.1 9uendnNa LCD 20x4 Blue Backlight with 12C interface module

Jauansraiudulunaueads wum 20xd wiew 12C (12C: Inter Integrate Circuit Bus)
= A a Y 1% [y o A [ v .
Fatumsiemnsuwuveunsuwuuidlesida deaedyan 2 @ Ao aedyndeya SDA (Serial
Data Line) wazanednyayiaiuniin1 SCL Tae 12C azuismsvirnueeniu 4 Wueeuausslunis

Sudeloya Al
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1) Normal Mode: 100Kbps

2) Fast Mode: 400Kbps

3) Fast Mode Plus: 1Mbps

4) High Speed Mode: 3.4 Mbps

Feaauaninavzldusaiuliinluideasiunisieu 5v Tnganunsaauaunisie
wiiUalaaalusunsy Arduino library dmsuae LCD guildazilugu 12C Address: 0x27
watuunsguasliidu 0x3F wazdivnfildlunisideuseduueialulasaeulnsaiaes fia A0, Al

WazA2 Beagildnuaizniguendsguin 2.11

E‘Uﬁ 2.11 udaniia LCD ua 20x4

& W a v
2.3 N13NUINYIYINANADY

TnenlUeusdazetnazdiSuuzinisinusnmengndeseguuaain §59199sivun
Fr9gunifunzan ¥9v03a2788u saluiinsinuliiuainuaiuns wednively
gNABILET 81AINaHLaN1aNILLADUAMAINABUTUNUADIYVDIY TILAINAND
UszAnsamlunisshwilse wagenaindunsieanmisldennideununimiy :ndaduves

Yy A Y o § vw °o v A = o 9 Y a = £ Y
anmuIndeunszAwilvmeddginisdsuaaeiliusinueildesnguslunissnw

= v o ' D2 a &
anas Geladudananlann uawen gaumgil ANuTY ware1ne [7]

1) uasuan Wesevaterdalauuas azvibisheninnisdenanin Idliasiven
Tlouuasunn uazliunzdnansenanaivusussginvesen lnefidalddoansly

WNSIZLIBLNEEIWAD 819 laNAlAULAYIN gL ERLEN WA

a

2) gaungdl Wiegungigasenniuluasiinasonunimuese laevaludnlifveii

9 Y
=

QauuNivies Ao aauniiusenns 18 6125 esdwalea v3aliiiu 30 aeen

q Y
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waea wignunselinenassylanulugidu leaiuludidutessssun Liniulin
| 2 A A v = a a va o § v a =3 v
Fouudmsegdu mszlienda-Undu enavilionmnliunisduasls
3) ANNTU WM valerlaRenNTuignsiinnsaatsi wasedindiulne
dielauanuuaziinasetundeudaeviliviunionzidudeuls sliasiiu
gnluusnaniinuugs wazmstndvineliatingnasa depnuduimangay
Tunsiiiusnuenesiifanuiuduivsldiiuiosas 75
1) o107 leelueiniAazifenng q Feaganunsaisaliendenaninlass aedy 3
msivetunvuzidaunsolaaidndedn wazliwnzifing19n9nn1vuz U

W laendeladaanisly
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LAUNAAT LU VIINUENY Wi-Fi

nAIINAN¥IMaNNSLaznguneItesiulassnuluun g awnsaimdnnis
AenanmUszendld lneasiedateendnludifnaansadiveuiazsiniiafenisle ded
N33 lUsuNIUNMEENeUasluvainnuau lulaspaulnsaaeas Arduino Nano laedl

JUABUNITALTUINUNIAD LUT

3.1 JUABUNITIINNUVBIATNBE1TATULR
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v

TUABUMIIINUYEIR 9887 AousuNsYeuddudesinsussgenadiutesiiwionl’
suveeusavsile lnslaidenldevivun 4 v Fegnussgluviaenussgeusiaseiinnitesse

AuauUa-Untesa e NAIUALMITINOUmeas uemesvmue 4 67 Mausafumasuen

'
=

Walimsvinueazivaanvaenussgeruvauladamasivenlufessuen yaasminieminn
d3a sruvasiimsdsdernuilufiogdwavas]ldnu ieudasiountsieeuaziinauansduau

Winenivid ooglunound ity dsennsaagumsvieilassi

1) NM5aeR1ee1veeIneeantudfauisadedieenlaain 2 4eanna fie 9nading
Yunanthganeguasn1sdsdngesukeUndintuuuausvin lngdedo yariu
deyeyrod Wi-Fi

[J a Lol Y Y 1 [ < ] ! A
2) Mmyvhnuvesaindlunaningdee1azuiinsinaueenidunmun 7 Ju fie 3
Yuusnaztunsdidigeniutisiaiffesiuuszvniuen laun 1 naneiu 1
I~ ' A I < & ! 1 !
wagdn 4 Yuindevzilunisdidieenainudazdesingelagnse
3) MsddrggInLeUndatuuaninaziidunauReiualIndUunaviing
1881 win1siauarldnisdstoyarudyaa Wi-Fi llvtussudyaiumse
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4) ludrwvoseundintuaziinsuansdiuudnendludosussgen wazidlofinsds

o

FreguinTu dneUndintuaziinisdilennundaiounisinauludinegdiua

[

Ingdfmegransudnfeunsihnuludmeguanagu 3.1

<

Notification AFTERNOON  trash

Blynk
tome
02:45 View details

Button AFTERNOON were used

Blynk

Button AFTERNOON were used

Blynk

Button AFTERNOON were used

Blynk

@

JUN 3.12 n1sudaieumsvheuludsiiegdiua

= Y A o o a el A [ v A o

Feamsudastoumavinnuludsneysualuzun 3.1 iWunmsudadiounsd@digen
MNaIntULnevis o U UndLaTuuLas Y tnedua o suasuantiuuasaly
I UARLATY

(%
1 a (4

5) WeavasalulasAaulnIataaslasuAIdUNAIINTY 2 Y9N TUN1SAII8eN Taed

9
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[ o v A

fruasnazrinnIsuszulanalagaednuardntaviiniseanuwuuluswnsuls

q

° ] ¢ U g v s o A YN Y]
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Y
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3.2 Taseadnevasdineednluda

3.2.1 nMseenuuulaseaievasgingendnlusia

nseenuuulAstaivvesgateedniudfazuialy 2 diunan nediuusnazduy

a

druvedineednludd Jevildnuanfundesdmdsuiivuinmiuniie 20 wudmns o
35 wuRnskage 40 wuRwns lngldunuesasdavinlailuiaglunisinlassasanieuen
vosgaree eliiiunalalunsviunely Fefumihgdasiidesiuenegiuainsnans
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dwsusuuugaiiviuiule-Un WslddmiuussenadUlunasnussauniasmunagay

Y
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Y

gnanlugilasiagui 3.3
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diniUune
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drufiansAedruvosnalnmeludirssdnlugddlneduuuazivasaussgendy
wuiuazdudsemasnazdeudeduiudios Famsananasiiweslmemeslneunuyes
woshuawmesargnidouintuauiies waedudsndurdomnaiue Fusasdemiaiy
wluswiuiidesiuen dmsuweslmemesvidousetuueinlulasneulnsaiaes de¥uen
uUNALNANAINFULNARIUNINVRIANTOIINM AT YY1 Wi-Fi Hruseundiaduuuannsn
Tnlu Tnglalasneulnsalaesuazgunsainiunueine asfnnsegfidunisiuansiigiuresy
1081 FsazndudimuaunisvhnuvesiuazUszanananismuaulumsiauveasesls
wowoslunmalia-Tadudiee wardniuduiswesiirsenasindainaudioldlunisssune
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NRAUTEUE ¥
WwasuaLmas
A Ingaugsl
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3.3 N159DNLUUINIT
3.3.1 29T MMSUAALTIAUVD A8 N

Wunsanussuuvassgliiiousuussiulimunzausunsldnuiws Swmndesne
Asldautivunn 12 V uduesa Arduino Nano faensintidensasifios 5 V fufu Sedesan
ussuvRIvasdngldl Taeunsasanussiu #ie LM2596 DC-DC Buck Step Down Module
Wsedeuseuuasa Arduino Nano ieasunasdielvain 12 v Tanaawde 5 V wielk

wingauiuuese Felgliuuvesieaslunisieusedgui 3.5

LM2596

Adapter12 V

5UN 3.5 N1siotasanusatuuvasnglyl
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3.3.2 1993N159N1sVIUNamasuYuaIng

14 Servo Motor WusimuunisUalnvestasdnselagazdl 4 #7 Fsazieusonu

N o

U9 Arduino Nano #1131 D2 D3 D4 kagD5 Muaau lngaggnalunuvsedinisainaing

v v Y

N4 7 @ FeazaaAuAIAILnIUILIN 10 kQ 91w 7 M Wdvalindudazaa iietesiunis
\Wanszuaiuduiuuesa Arduino Nano uwagaindazilumadsn Input 19U Arduino Nano
WeagUsznrananuyaAdauazdedn Output aanltUdans Servo Motor Tiviaumiy

gardanaald Fallzuuuurensaslumsideuseniguil 3.6

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch & Switch 7

- L
Servo Motor 1
L)
Arduino Nano

Servo Motor 2

| .i I ° J i
Servo Motor 3 ”_ﬂll
l

Servo Motor 4

"

Ffrrvr

UM 3.6 19slumsdamsviauiewmesiulueaing
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3.3.3 dMULEAINANITNINIUYDINATNITHINITUBLADINIUAINY

o

M&19INABI99IRATUN 3.5 ud1 931190 LCD  wndeldnfiuieas iileuaninaveq
yamdsvesnsvnen Wefimsnatuaind Fsnnssone LCD wWhfuuesn Arduino Nano 1
lalaenisdnn SDA  (Eedyaiudeya) Fousodiun Ad waz SCL (anedayayioy
uiin1) Wewsieithiuun D5 vesuein Arduino Nano Fuilenaluaindazanansauanina

90NMNT1A8 LCD faguf 3.7 uagiisuuuun1sitiounauediaasnegu 3.8

1P
| | e
1T

 TE
1T
Tr

&
NodeMCU-ESPB266

FUN 3.8 1ITNMTUAAINANITINNUYBNNITAINTUBINBSH U IND
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3.3.4 2995M1389N1SNNUVDUBLADINIY Wi-Fi

Tumsdamsseszuy Wi-Fi aziluga Wi-Fi 9130 NodeMCU-ESP8266  uilusha
muANNBINBSHLTYUY Wi-Fi Tagsihuueuwdiaty Blynk vuaundnlnu saziien Output
Digital ¥®9 NodeMCU-ESP8266 Feusowdiuan Input Digital veuasA Arduino Nano
Tagen Output DO, D1, D2, D3, D4, D5 uaz D6 199 NodeMCU-ESP8266 Qieuseiudn
fur Input D6, D7, D8, D9, D10, D11 way D12 103Usin Arduino Nano sud1sfu @
Input ¥9¢ Servo Motor ﬁuaqLwiazéh%gﬂﬁﬂﬂLs?iamial,%"lﬁ’usm D2, D3 wagD4 UIUIn

Arduino Nano Wiy lagilguwuun1sideusavedeasiavinastanisaguin 3.9

Servo Motor 1

D) 5t o

o

Arduino Nano

o e

L
5E

24

@ €

Servo Motor 2

®

)\ %

- MHUHHHHY

Servo Motor 3

NodeMCU-ESP8266

Servo Motor 4

S

5UN 3.9 2995lumsdansvihauuemesiiu Wi-Fi

Faweundiadu Blynk 1Wukeundindudniazy wieihunmuaunsinuveweines
Tunsilatagesanseinudeygias Wi-Fi §9350115%191U909 Blynk 2215091nU8%0 Node-
MCU ESP8266 ipusialugadisiiasuas Blynk lnunse waganunsasudsdayamiule lng

ausnlnuaz@onsonudsniiosve Blynk
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Fawaundadu Blynk deiidydnualdagui 3.10 wasiisuuuun1sfia1vedLaUnain

Fu Blynk fideusefuuain NodeMCU ESP8266 faguil 3.1

Toiet 1 o

A (MAX 20} BMAX ) C{MAXE D (MAX 20,
TABLET TABLET 2 TABLET TABLET &

y ™ e N / \
/ = \' [ \" I/ \ A
'EJFF/\DFF‘[DFF:‘OFF!
\ \ / /

X / \ /
A N I N B b7
MORNING
\\
=
AFTERNOON
EVENING

o

5UN 3.11 sUnuumsasevesaunaiadu Blynk

%1 GP16, GP5, GP4, GPO, GP2, GP14 wasGP12 vuweunaiedu Blynk asideusafu
91 DO, D1, D2, D3, D4, D5 WayD6 ¥83 NodeMCU ESP8266 anuasu
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3.3.5 @2ULEAINANITNINNIUYDIINATNITHINITUDLADSENY Wi-Fi

Lﬁ'aﬁawimwsﬁqgﬂﬁ 3.7 Wdazthae LCD wndousiawfia wieidunisuansuaves
AN5711971UB4 Servo Motor Kuszuy Wi-Fi fildeusard1iuuesa Arduino Nano 398 LCD
9zilv1 SDA Mifeusaiurn D5 vesuasn Arduino Nano wasw SCL fidieusaiue D4 ves
U9sA Arduino Nano laeiilodslsh Servo Motor ¥9IusIusEuy Wi-Fi #aveenisvineiuas

gnuandeentuiive LCD Aegui 3.6 waeliguuuunsiiousiavedisasnagui 3.12

Servo Motor 1

Arduino Nano

'(

[=l=1-0-1-1-1-]:]
I

Servo Motor 2

;

Servo Motor 3

[ ) L

NodeMCU-ESP8266

| . ‘

Servo Motor 4

-

JUT 3.12 199smsuansualunisdanisyiaudeinessiu Wi-Fi
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a

3.3.6 NIILLEANILIALASRUNNAU

U

a &

FATUAAILIA AT RN WJuaasianunsauanstian LLﬁSQﬂJWQﬁ@@ﬂiUET\WEJ LCD

Y

Tneldluga DHT22 viedinguuninaraudu Faasinindeuseruuein Arduino Nano
Taeldn9 2 vos DHT22 Wousawdnur D13 wesuadn Arduino Nano Tngrudad Iy
yun 200 Tevin uarlunsuansaniuae LCD azldlugauiing DS3231 WWensioithiy
UB%A Arduino Nano uaxae LCD laguwes DS3231 ffuve LCD a¢dl 2 w1 fndleudu duf
Mg SDA (anudyaaudoya) tagyn SCL (Egdyaauiin) Foie 2 il avihluideude

Y =

WU D4 wag D5 Muansu WiefagaunsalanaalarAaunginudueenluds

9 Y

1198 LCD ladegui 3.13 uavdlsUhuunsitionsaveieasnagui 3.14

]
a

E‘Uﬁ 3.14 YIUANLIALAS RN
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3.3.7 2995N9NUALYIUABLYUNA 8N

Fotheunsaifomumnideusedniefuasiiuldidiimusumehnuresemes
Tunsdsdreentuldun vasm Arduino Nano fisudsinanaing uay NodeMCU-ESP8266
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gunTalingY FaFULUUVDINITBNADIATIVIUARIFUN 3.15

Switch & Swit

8666

Il

——

= q"=

] I

— e

— i
—a—
ST ——

= 1@

£ ‘ i 2

4 - ht

: H= 6

PG 2 T Te
PE— L <oy SH0LS
NodeMCU-ESP8266
Ds3231

i
e
| |
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Arduino Nano Pin Layout
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D6 (9)|@ 22) A4

D7 (10) 21) A5
D8 (11)| @ @ |20) A6
D9 (12) |'® ®(19) A7
D10 (13) i@ 2008 usa '@lk18) AREF
D11 (14) (@l I Me|(17) 3v3
D12(15) | @lum ®* 16) D13
n -
1-2, 5-16 D0-D13 110 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 A7-A0 Input Analog input channel 0 to 7
27 +5V Output or | +5V output (from on-board regulator) or
Input +5V (input from external power supply)
30 VIN PWR Supply voltage
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Arduino Nano Bill of Material

a4

Item Number Qty. Ref. Dest. Description Mfg. P/N MFG Vendor P/N Vendor

Capacitor, 0.1uF 50V 10%

1 5 €1,C3,C4,C7,C9 | Ceramic X7R 0805 C0805C104K5RACTU Kemet 80-C0805C104K5R Mouser
Capacitor, 4.7uF 10V 10%

2 3 €2,C8,C10 Tantalum Case A T491A475K010AT Kemet 80-T491A475K010 Mouser
Capacitor, 18pF 50V 5%

3 2 5,06 Ceramic NOP/COG 0805 COB05C180J5GACTU Kemet 80-COB05C18015G Mouser

4 1 D1 Diode, Schottky 0.5A 20V MBRO520LT1G ONSemi 863-MBRO520LT1G Mouser

5 1 1112 Headers, 36P5 1 Row 68000-136HLF FCI 649-68000-136HLF Mouser
Connector, Mini-B Recept

6 1 14 Rt. Angle 67503-1020 Maolex 538-67503-1020 Mouser

7 1 15 Headers, 72P5 2 Rows 67996-272HLF FCI 649-67996-272HLF Mouser
LED, Super Bright RED
100med 640nm 120degree

8 1 LD1 0805 APT20125RCPRV Kingbright 604-APT2012SRCPRV Mouser
LED, Super Bright GREEN
50med 570nm 110degree

9 1 LD2 0805 APHCM2012CGCK-FO1 | Kingbright | 604-APHCM2012CGCK Mouser
LED, Super Bright ORANGE
160mcd 601nm 110degree

10 1 LD3 0805 APHCM2012SECK-FO1 | Kingbright 04-APHCM2012SECK Mouser
LED, Super Bright BLUE
80mcd 470nm 110degree

11 1 LD4 0805 LTST-C170TBKT Lite-On Inc 160-1579-1-ND Digikey
Resistor Pack, 1K +/-5%

12 1 R1 62.5mW 4RES SMD YC164-JR-071KL Yageo 'YC164)-1.0KCT-ND Digikey
Resistor Pack, 680 +/-5%

13 1 R2 b2.5mW 4RES 5SMD YC164-JR-07680RL Yageo YC164)-680CT-ND Digikey
Switch, Momentary Tact

14 1 W1 SPST 150gf 3.0x2.5mm B3U-1000P Omron SW1020CT-ND Digikey
IC, Micracontroller RISC
16kB Flash, 0.5kB EEPROM,

15 1 u1 23 1/0 Pins ATmegales-20AU Atmel 556-ATMEGA168-20AU Mouser
IC, USB to SERIAL UART 28

16 1 uz2 Pins 550P FT232RL FTDI B95-FT232RL Mouser
IC, Voltage regulator 5V,

17 1 u3 500mA S0T-223 UA7BMOSCDCYRG3 Tl 595-UA7BMOSCDCYRG3 Mouser
Cystal, 16MHz +/-20ppm

18 1 Y1 HC-49/US Low Profile ABL-16.000MHZ-B2 Abracon #15-ABL-16-B2 Mouser

L L N} /. h_ A A7 N 4 | I TN N . T %% | E] 9
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LM2596

Typical Application (Adjustable Output Voltage Viersion)
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Figure 1. Typical Application and Internal Block Diagram
MAXIMUM RATINGS
FRating Symbol alue Unit
Maximum Supply Volage Vin 45 W
TR/OFF Pin Input Voltage D3V =V v
Output Voltage o Grourd [Shasdy- Stabs) - 3] W
Power Dissipalion
Case 314E and 314D (TO-220, 5-Laad) Pp barmially Lirnibed L
Thenrmal Resisiancs, Juncion - n-Ambient Fela 85 “CW
Thenmal Ressianos, Juncion - o-Cese Rauc 5.0 AW
Case S36A (DFPAK) Po niernally Lirmited W
Thanmal Resistancs, Juncion-lo-Ambisnt R 70 “CAN
Thenmal Resisiancs, Juncon-io-Case Fguc 5.0 T
Siorage Termperaiune Fangs Ty -85 bo +150 *C
Minimum ESD Rating (Human Body Moded: C = 100 pF, A = 1.5 k3) - 2.0 A
Lead Tempearature [Soldaring, 10 seconds) - 280 *C
Maximum Junction Temperature T 150 C

Stresses exceading Maximurm Ralings may damage the devsce. Maximurn Ralings are siress ralings only. Functional operation above the
Recommended Operating Conditions is not impied. Extended exposure to stresses shove the Recommendsd Operating Condions may affect
dievice rekabiity.
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PIN FUNCTION DESCRIPTION
Pin | Symbel Description (Refer to Figure 1)
1 Vin This @in is the positive input supsly for the LMIS0E step-dawn switching reguiater. In srder 1o mirimize voltage irans-

ents and to supply the switching currents needad by the reguiator, & suitable input bypass capacior must be prasent
[Cip irt Figure 1).

2 | Dutsut | Thisis e emitter of the inbernal switeh. The saturalion vellage Ve, of this output switch is tpically 1.5V It sheuld be
kept in mrind that the PCE area cennected 1o this pin should be kept 1o & minimumm in erdes 1o mirmize soupling b
sensiive cincuiry.

GHD | Circuit ground pin. See the informatien abeul the printed cirewl beard leyeul.
Feedback | Thie pin is the direct input of the arrer amglifier and the resistor netwerk A2, A is connected axtarnally 1o sliow pro-
gresrereng of the eulput vellags.

5 | OFOFF | It allews the swehing regulator cireul o be shut down using logic level signals, Sus dropging the total input supply

current o appraximately 80 wA. The threshold veltage is typically 1.6 V. Applying & vollage above this valus (up 1o
+Vio) shuts the reguiater off. f the vollage spplbed b this pin is lower than 1.8 V or il this pin i left epen. the regulater
will B i the “on™ condition.

OPERATING RATINGS |Operating Ratings indicate condiions for which the device ig intended bo be funcional, bul do not guararies
specilic peformance imils. For guaranieed specifications and est conditions, see the Elecirical Characteristics.)

Rating Symbol Value Wnit
Operating Junclion Temperatune Range Ty =40 1o +125 C
Supply Vollage W 4.5 bo 40 W

SYSTEM PARAMETERS

ELECTRICAL CHARACTERISTICS Specifeat

with standard type lacs arefor T) = 25°C, and hose wilth bolkdiace type apply

over full Operaling Temperatund Range -40°C o +125°C
Characteristics Symbl Min Typ Max | unmit |
LM2ABE (Mot 1, Test Circul Fagure 15]
Faadback Voltage Mg & 124 | = 0.5 8, W= 50 V) Ve e 123 v
Feadback Vollage BSVEV, 40V D5 A S | npe s 3.0 A Wip = 5.0V Vg 1183 1267 v
1.18 1.28
Efficiancy (Win = 12V, lLca = 30 A, Vo = 5.0V ] - 73 - %
Characteristics Symbol Min Typ Max Unit
Faadhack Biss CGument [V, = 5.0 V) b 25 100 A
200
Oseillabar Fraguensy [Mobe 29 lge 135 150 185 kHz
120 180
Saturation Valage {ly; = 3.0 A, Notes 3 and 4 Vgt 1.5 18 L
20
Max Duty Crycla "ON™ [Note 4) DC 85 %
Gument Limil [Peak Curment, Noles 2 and 3) o 4.2 5.6 89 A
3.5 T3
Ouipiil Leskage Current (Mobes 5 and ) I [T
Ousbpuit = 0 0.5 20
Oustput = 1.0V 6.0 20
Caisacent Current (Mo I 5.0 10 mA
Standby Quiescent Current (TR/OFF Pin < 5.0W FOFF)) i BD 200 A
(Mote ) 250
TH/OFF PIN LOGIC INPUT
Threshold Volltage 18 v
Vo = 0V (Regulatar OFF) ViH 22 v
24
Vi = Nominal Dutput Vieltage [Regulatoar QM) Vi 1.0 v
o8
TH/OFF Pin Inpul Current
TH/OFF Fin = 5.0 W (Regulator OFF) ™ - 15 30 A
TH/OFF Pin = 0 W {reguiator ON) I - Ll 5.0 A

1. Esternal covrponents such g the caleh diode, inducter, npul and aulpul capacitars can affect swilching regulster system perormance,
Whesn the LM2598 i used ag shown in e FIQLI'E 15 test ﬁfml,wmﬁ|bﬂﬂ&mﬂiﬂ Ejﬂﬂl'l‘l pwamusaem

2. The osciliater requency reduces b sppraximately 30 kH2 in the event of an output shert or an cverload which causes the regulated sutput
wollage b drop approximately 40% from the nofrinal cutput voltsge. This self protection atire kwers the sversge dissipation of the 1C by
evwesing the minimum duty eyels fram 5% down b appreximately 2%,

R

Vin

Mo dinde, inducior of capacitor connected 1o cutput [Fin 2) sourcing the cumant.

Feedback (Pin 4) removed from cutput and connected to 0.

Feadback [Pin 4) remeved rom output and cornectad o +12 W bo fones the autput transister "ol
=40
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n. 3 1131998YATDY DS3231

General Description

The DS3231 is a low-cost, extremely accurate 12C real-
time clock (RTC) with an integrated temperature-
compensated crystal oscillator (TCXO) and crystal. The
device incorporates a battery input, and maintains accu-
rate timekeeping when main power to the device is inter-
rupted. The integration of the crystal resonator enhances
the long-term accuracy of the device as well as reduces
the piece-part count in a manufacturing line. The DS3231
is available in commercial and industrial temperature
ranges, and is offered in a 16-pin, 300-mil SO package.

The RTC maintains seconds, minutes, hours, day, date,
month, and year information. The date at the end of the
month is automatically adjusted for months with fewer
than 31 days, including corrections for leap year. The
clock operates in either the 24-hour or 12-hour format
with an AM/PM indicator. Two programmable time-of-
day alarms and a programmable square-wave output
are provided. Address and data are transferred serially
through an |2C bidirectional bus.

A precision temperature-compensated voltage refer-
ence and comparator circuit monitors the status of Vcc
to detect power failures, to provide a reset oufput, and
to automatically switch tothe backup supply when nec-
essary. Additionally, the RST pin is monitored as a
pushbutton input for generating a reset externally

Applications
Utility Power Maters
GPS

Features
4+ Accuracy +2ppm from 0°C to +40°C
Accuracy +3.5ppm from -40°C to +85°C
+ Battery Backup Input for Continuous
Timekeeping
+ Operating Temperature Ranges

Commercial: 0°C to +70°C
Industrial: -40°C to +85°C

+ Low-Power Consumption

+ Real-Time Clock Counts Seconds, Minutes,
Hours, Day, Date, Month, and Year with Leap Year
Compensation Valid Up to 2100

Two Time-of-Day Alarms

Programmable Square-Wave Output

Fast (400kHz) 12C Interface

3.3V Operation

Digital Temp Sensor Output: £3°C Accuracy
Register for Aging Trim

RST Input/Output

UL Recognized

-

Ordering Information

TOP
PART TEMP RANGE PIN-PACKAGE MARK
DS32315 0°C to +70°C 1680 DS3231
DE32315N A0°C to +85°C 16 80 DS3231N
DS32315+ 0°C to +70°C 1680 DS83231+
DS3231SN+ 40°Cto +85°C . 1680 DS3231N+
+Denote

PUSHEUTTON E

Wi e & >
1
B
SCL ¢ HTSoW f—— I e
il ﬂl DALLAS
o 1 e . . -

Ds3231

S A=

peser. I 9
p——1NLC. GND NC -
-
L
Purchase of om M In Products, Ine.,-or one af 5 subl panies, conveys a

e components in an?C systemn

conforms to the 2C

at

Lecesa



ABSOLUTE MAXIMUM RATINGS
Voltage Range on Ve, VBAT, 32kHz, SCL, SDA, RST,

INT/SQW Relative to Ground.........ccocececenene -0.3V to +6.0V
Operating Temperature Range
(noncondensing) 40°C to +85°C

Junction Temperature .

Storage Temperature Range

Lead Temperature
(Soldering, 10s)...

Soldering Temperature...

...+260°C10s
...See the Handling,
PC Board Layout, and Assembly section.

-40°C to +85°C
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Siresses beyond those lisled under “Absolule Maximum Batings” may cause parmanent damage o the device. These ars siress ratings anly, and functional
operatian of the device at these or any other conditions beyond thoss indicated in the operational sections of the specifications s not implied. Exposure o
absolute maximum rating conditions for extended periods may affec! device refiability.

RECOMMENDED DC OPERATING CONDITIONS

{Ta = Tiiin to Tahiax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
SupplyVorage o 2550 ss |
Logic 1 Input SDA, SCL WIH [,:r;; VE'.:; W
Logic 0 Input SDA, 8CL ViL -0.3 +3;l:x v
?sutl;ip;::jﬁijkm 1) : ha I

ELECTRICAL CHARACTERISTICS

(Vec=23Vto > > VEAT, Ta = TMIN to TMAX, unles oted.) (Typical values are at Voo = 3.3V, Vaar = 3.0V, and
Ta = +25°C, uniess otherwise noted.) (Motes 1, 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Active Supply Current leea (Motes 3, 4) HA
300
12C bus inactive, 32kHz Ver 110
Standby Supply Current lees output on, SOW output off pA
(Mate 4) v 170
575
Temperature Conversion Current o LA
650
Power-Fail Voltage Ver 245 2 575 270 v
Logic 0 Output, 32kHz, TNT/SQW T4
SDA Vo loL = 3mé# 0.4 W
Logic 0 Output, RST Vo I = 1TmA 0.4 v
AN -
T%L‘Iftgg\l- d?b Current32kHz, ILo Output high imp = 1 0 +1 pA
W,
Input Leakage SCL ILI -1 +1 pA
RST Pin /0 lol RAT high impedance (Mote 5) -200 +10 pA
VBAT Leak eitive 25 100 nA

(Voo Activ




ELECTRICAL CHARACTERISTICS (continued)

(Voo = 2.3V to 5.5V, Ve > VaaT, Ta = TMin to TMax, unless otherwise noted.) (Typical values are at Vo = 3.3V, Vpar = 3.0V, and

Ta = +25°C, unless otherwise noted.) (Notes 1, 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Frequency faut Vee =3.3V or Vgar = 3.3V 32768 kHz
Frequency Stability va. Vec=33Vor 0°C to +40°C +2
Temperature (Commercial) Afffiout | Veat = 3.3V, ppRm
aging offset = 00h >40°C to +70°C +3.5
) Vee =33V ar -40°C to <0°C +35
Fi Stabil .
TEqUEncy ility v:% Affout | Veat =3.3v, 0°C to +40°C +2 ppm
Temperature (Industrial)
aging offset = 00h *40FC to +85°C +35
Frequency Stability vs. Voltage AfV 1 ppm/V
-40°C 0.7
Trim Register Frequency " . +25°C 01
Sensitivity per LSB AffLSEB | Specified at: pr— aa ppm
+85°C 08
Temperature Accuracy Temp Ve = 3.3V or Vgat = 3.3V -3 +3 *C
Crvstal 4 X After reflow First year +1.0
rystal Aging ppm
+50
ELECTRICAL CHARACTERISTICS
{Vee =0V, Vgar = 2.3V to 5.5V, Ta = Ty to Taeax, u
PARAMETER SYMBOL MIN TYP MAX UNITS
70
Active Battery Curmrent BATA pA
150
0.84 3.0
Timekesping Battery Current BA pA
10 3.5
575
Temperature Conversion Current BATTC pA
850
Data-Retention Current BATTDR 30 oV 100 N




AC ELECTRICAL CHARACTERISTICS

(Voo = Veoming to Vocax) or Veat = Vearming to Vaatmax), Veat > Voe. Ta = Thin to Tiax, unless otherwise noted.) (Note 1)
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Recovery at Power

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Fast mode 100 400
SCL Clock Frequency ferL kHz
Standard mode 0 100
Bus Free Time Between STOP . Fast mode 1.3 N
and START Conditions BuF Standard mode 47 H
Hald Time (Repeated) START Fast mode 06
- tHD:STA HS
Condition (Note &) Standard mode 40
Fast mode 1.3
Low Period of SCL Clock 1 S
LW Standard mode a7 v
High Period of SCL Clock t Fast mode e
i riod o ocl E]
d HIGH Standard mode 40 v
Data Haold Time (Motes 7, 8) 1 Fast mode 09
ime (Motes 7, ] 5]
HEDAT Standard mode 4] 09 H
Fast mode 100
Data Setup Time (Note 9 tsu: ns
P { ) SUDAT Standard mode 250
0.6
Start Setup Time = - ps
Rise Time « " Fast mode 300
(= ns
Signals ( ard mode 1000
Fall Time o F 300
) iF ns
Signals (Mote dard mode 300
Setup Time f P Condition - - us
for Each Bus Ca 200 pF
c 10 pF
= 30 ns
Pushbuttor 250 ms
Reset Active Time 250 ms
Oscillator Stop Flag 100 ms
Temperaturas Conw 25 200 ms
POWER-SWITCH CHAR
(Ta = TiMin to Thax)
PARAMETER SYMBOL COMNDITIONS MIN TYP MAX UNITS
Ve Fall Time; Vermax) to WEEE ar HE
VER(MIN
cc Rise T to i -
VEF(MAX)
(= 250 300 ms
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Ve

X OSCILLATOR AND - % = 5T
| ! CAPACITOR ARRAY
PUSHBUTTON RESET, —| N
= | CONTROLLOGIC/ el SOUARE-WAVE BUFFER;
| “ % DIVIDER INT/SOW CONTROL
- 325HZ
A A
{B DALLAS ik
BEMICONDUCTOR
D53231
Vep - -
v S e TEMPERATURE p| CONTROL AND STATUS _
BAT OWER CONTROL \'_'thSEP RECISTERS L [NT/SOW
GND = _{ N
¥
CLOCK AND CALENDAR
grL REGISTERS
I2C INTERFACE AND -
ADDRESS REGISTER
DECODE
DA - 1 LISER BUFFER
" s {7 BYTES)
PIN NAME FUNCTION
1 32kHz | 32kHz Qutput. This open-drain pin requires an external pullup resistor. It may be left open if not used.
2 Ve DC. Power Pinfor Primary Power Supply. This pin'should be decoupled using a 0.1pF to 1.0pF capacitor.
22 If not used, connect to ground.
Active-Low Interrupt or Square-Wave Qutput. This open-drain pin requires an external pullup resistor. It may be
left open if not used. This multifunction pin-is determined by the state of the INTCN bit in the Control Register
3 NT/SQwW (OEh). When INTCN is set to logic 0, this pin outputs a square wave and its frequency is determined by RS2
=" | and RS1 bits. When INTCN is'sét to ogic 1, then a mateh between the timekeeping registers and either of the
alarm registers activates the INT/SQW pin (if the alarm is enabled). Because the INTCN bit is set to logic 1
when power is first applied, the pin defaults to an interrupt output with alarms disabled.
Active-Low Reset. This pin is an open-drain input/output. It indicates the status of elative to the
Ver specification. As Vg falls below Ve, the RST pin is driven low. When Ve exceeds Vpe, for trst, the RST
4 ST pin is driven high impedance. The active-low, open-drain output is combined with a debounced pushbutton
input function. This pin can be activated by a pushbutton reset request. It has an internal 502 nominal value
pullup resistor to Vcc. No external pullup resistors should be connected. If the crystal oscillator is disabled, the
startup time of the oscillator is added to the tgsT delay.
5-12 N.C. No Connection. Must be connected to ground.
13 GND Ground
Backup Power-Supply Input. This pin should be decoupled using a 0.1pF to 1.0pF low-leakage capacitor.
14 v It the 12C intertace is inactive whenever the device is pawered by the Vgar input, the decoupling capacitor is
BAT | not required. If VBAT is not used, connect to ground. UL recognized to ensure against reverse charging when
used with a lithium battery. Go to www.maxim-ic.com/qa/infoful.
15 SDA Serial Data Input/Output. This pin is the data input/output for the 12C serial interface. This open-drain pin
requires an external pullup resistor.
16 scL Serial Clock Input. This pin is the clock input for the 12C serial interface and is used to synchronize data
movement on the serial interface.
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n. 4 mM3teyareuyeslisewes

Tiny and lightweight with high output power. Servo can rotate approximately 180 degrees (90 in each direction), and works just like the standard kinds
but smaller. You can use any servo code, hardware or library to control these servos. Good for beginners who want to make stuff move without building a
motor controller with feedback & gear box, especially since it will fit in small places. It comes with a 3 horns (arms) and hardware.

Dimensions & Specifications
A (mm) : 32

B (mm): 23

C (mm) : 28.5

D (mm): 12

E (mm): 32

F (mm): 19.5
Speed (sec) : 0.1
Torque (kg-cm) : 2.5
Weight (g) : 14.7
Voltage : 4.8 -6

Position "0" (1.5 ms pulse) is middle, "90" (~2ms pulse) is middle, VAEToA X
is all the way to the right, "-90" (~1ms pulse) is all the way to the left. RPWM=0range [‘) —

Vec=Red (+) - ©/

Ground=Brown (=) —

and Signal

1-2ms
Duty Cycle
48V (~5V)
Power

20 ms (50 Hz)
PWM Period



n. 5 M1379083av8I DHT22
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Model DHT22
Power supply 3.3-6V DC
Qutput signal digital signal via single-bus
Sensing element Polymer capacitor
Operating range humidity 0-100%RH; temperature -40~80Celsius
Accuracy humidity +-2%RH(Max +-5%RH); temperature <+-0.5Celsius
Resolution or sensitivity | humidity 0.1%RH; temperature (.1Celsius
Repeatability humidity +-1%RH; temperature +-0.2Celsius
Humidity hysteresis +-0.3%RH
Long-term Stability +-0.5%RH/year
Sensing period Average: 2s
Interchangeability fully interchangeable
Dimensions small size 14*18*5.5mm; big size 22*28*5mm
= ) - —— J——
P - = A — T
D0, U™y \ i
I A
DogacT
D00 CT e ]
opooc V00O e,
oooc |
Soooc
¥ 1
i N NN
8. O JFIMH
o .
A
T

Pin sequence number: 123 4 (from left to right direction).

Pin Function

1 VDD--—power supply
2 DATA--signal

3 NULL

4 GND




| DHT22

VDD

1Pin

2Pin

MCU | ——

3Pin—NC, AM2302 is another name for DHT22

4Pin

GND
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n. 6 M1319U8YAYBI LCD 20x4

55

20 x 4 Character LCD

FEATURES
Type: Charactar
Frtrist

Display format: 20 x 4 characters
Built-in contraller: ST 7066 (or equivalant) RoHS
Duty cycle: 116 COMPLIAT
5 x 8 dots includes cursor

+ & W power supply (also availabla for + 3 V)

LED can be driven by pin 1, pin 2, pin 15, pin 16 or A and K
M.V, optional for + 3 V power supply

Material categorization: For definitions of compliance
pleasa see www vishay o 799912

b

MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS

ITEM STANDARD VALUE UNIT — SYMBOL STANDARD VALUE UNT

Module Dimenzon 1 MIM. TYP. | MAXL

Viewing Area Powes Supply | Vpg to Vs -0.3 - 7.0 v

Dot Size - Inpust Wioltage -0.3 - Voo

Dot Piich Mot

Mounting Hole * Vgg=0V, Vpp =50V

Character Size

ELECTRICAL CHARACTERISTICS

ITEM SYMBOL CONDITION AIAEARD VALUE umNIT
MM, TYP. MAX.

Inout Voltone g 47 5.0 53 v

nput Vokao e 27 ET 53

Supply Current o a0 1000 mA
5.0 a1 a7

Recommended LT Driving ! = a2

Voltage for Mormal Temperature Yoo to W a1 45 a7 v

Version Module 35 45
3.7 4.3

LED Forward Voliage W 4.6 W

LED Forward Current Ir 1080 mA

EL Power Supply Current n Ve 5.0 mA

OPTIONS

PROCESS COLOR BACKLIGHT
STN STH STN FSTN STH
™ Gray Yellow Bilue BaW Caolor rona LED EL ccrL
X X X X x X X x
For datailed information, please seea the *Product Mumbering Syslem”™ document.
DISPLAY CHARACTER ADDRESS CODE
Display Position
1 2 4 3 7] L a8 9 m 1" 12 13 14 15 16 17 1B 189 20

DD RAM Address 00|01 |02 |03 |04 (05|06 |07 |DB |09 |0A |OB|OC |0OD | OE |OF |10 | 11 12 | 13

DD RAM Address A0 | 41 | 42 |43 | dd | 45 | 46 | 4T | 4B | 49 | 4A | 4B | 4C | 4D | 4E | 4F | 50 | 51 52 | 53

DD RAM Address 14|15 |16 [ 17| 1B [ 19 | 1A |18 |1C|1D|1E | 1F | 20 | 21 22 |23 |24 | 285 | 26 | &7

DD RAM Address 54 |55 |56 |57 |58 |59 |5A |58 |5C|s5D| S5E | SF | 60 | 61 B2 |83 |64 | 65 | 66 | &7




INTERFACE PIN FUNCTION

PIN NO. SYMBOL FUNCTION

1 Vss Ground

2 Voo +3Vor+5WV

3 Vo Contrast adjusirment

4 AS H/L register select aignal

5 RW H/L read/write signal

B E H — L enable signal

Fi DEO H/L data bus ling

B DEB1 H/L data bus ling

8 DE2 H/L data bus ling

10 DE3 H/L data bus ling

11 DE4 H/L data bus ling

12 DEBES H/L data bus ling

13 DEG H/L data bus ling

14 DBT H/L data bus ling

15 A Poweer supply for LED (4.2 V)
16 K Powesr supply for B/L (0 V)
17 MG MC or negative voltage output
18 MC MNC connaction

DIMENSIONS in millimeters

E0

=

Dot Size

4. 75

125 Max.

o LI
3 ﬁuau wany
:H‘ ORI HJW

1
-+

H25 4 05
550
]

N JDLUJU U UJJ U U m |_|r :

ST i)
00| | [+

£

1980

— % 1.5 1.8
'|“‘ 4% @25 PT LED BL EL or NO BIL




AMANUIN U

sNAAUQUU (Source Code) NATUIUSLAIUAIG
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9. 1 SWAAURAUUYDIIDSUBLADS

#include <Servo.h>

Servo myservol, myservo2, myservo3, myservod; \\ MuUUARILUSIA Servo Motor

void setup()

{ pinMode(6, INPUT); // Smunnndyanaituesa Arduino
pinMode(myservol.attach(2), OUTPUT);  // AMuuma U@@ﬂmﬁ Servo Motor
myservoL.write(45); // AauRusuLsFosnsTyulug seamiiimue

}

void loop()

{ int sw = digitalRead(6);
if (sw == HIGH) {

lcd.begin();lcd.setCursor(2, 1);
led.print("EMERGENCY 1");
myservol.write(20);
delay(400);
myservol.write(45);
delay(400);

lcd.setCursor(6, 2);

lcd.print ("Successfulll");
lcd.begin();

lcd.setCursor(0, 1);

}



9. 2 SWARURAUUYDIDS3231 (Real time clock)

#include <DS3231.h>
DS3231 rtc(SDA, SCL);
void setup()
{
Serial.begin(115200);
rtc.becin();
rtc.setDOW(WEDNESDAY);  // RaFNnS ALY
rte.setTime(12, 0,0 // fadn1siivunia
rte.setDate(l, 1, 2014), // wern1siuniu ieu O
}
void loop()
{
// Send Day-of-Week
Serial.print(rtc.getDOWStr());
Serial.print(" ");
// Send date
Serial.print(rtc.getDateStr());
Serial.print(" - ");
// Send time
Serial.println(rtc.getTimeStr());

delay (1000);
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. 3 sWasuatuvetluga Wi-Fi v3e ESP8266

#define BLYNK MAX SENDBYTES 256
#define BLYNK PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>
int buttonState;
int chanall = 20;
int btl = 16;
char auth[] = "e53dd181409b49289cde855e36304fed";
\\ 160 Auth Token #ilsiannuaundsndu Blynk
char ssid[] = "ssid":  //Username 289 Wi-Fi 7114
char pass[] = "Password";  //Password U84 Wi-Fi il
void setup()
{
Serial.begin(9600);
Blynk.begin(auth, WIFI_SSID, WIFI PASS, "blynk-cloud.com", 8442);
pinMode(bt1, OUTPUT); Blynk.begin(auth, ssid, pass);
digitalWrite(bt1, LOW);
}
BLYNK_WRITE(V5) {
buttonState = param.asint();
if (buttonState == 1) { chanall = 20; }

void loop()
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{ Blynk.run(),

if (digitalRead(bt1) == HIGH) { if (digitalRead(bt1) == HIGH)

chanall -= 1;
if (chanall < 0) {
chanall = 0;

}

Blynk.email("wattanakooln57@email.nu.ac.th”, "Notification TABLET 1 ", "Button
TABLET 1 were used");

Serial.println("BT1 : ON");

Serial.println(chanall);

}

Blynk.virtualWrite(1, chanall);



9. 4 s9WAAURAUUYDY DHT 22

#include "DHT.h"
#define DHTPIN 13
#define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);
int timeSincelLastRead = 0;
void setup()
{
Serial.begin(9600);
Serial.setTimeout(2000);
while (ISerial) { }

Serial.printin("Device Started"),

Serial.printtn(" ");

Serial.println("Running DHT!");

Serial.print(n(" "
void loop()
{
if (timeSincelLastRead > 2000) {
float h = dht.readHumidity();  // gruALT UG
float t = dht.readTemperature(); // 81UANUNNA

float f = dht.readTemperature(true);

if (isnan(h) || isnan() || isnan(f) {
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Serial.printin("Failed to read from DHT sensor!");
timeSincelLastRead = 0;
return;

}

float hif = dht.computeHeatindex(f, h);

float hic = dht.computeHeatindex(t, h, false);
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