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Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

AHAQZH ZYITPA®DEA NTYXIAKHZ EPTAZIAZ

O KATWOL UTIOYEYPAUUEVOG XAPAAAUTOG ZWTNPOMOUAOG, Tou Bpaoida, pe
aplOpd untpwou AIS 0088  ¢ottnt¢ tou M.M.Z. “EOAPMOIMENA
NAHPO®OPIAKA Y THMATA” tou TuApatog Mnxavikwv MAnpodoptkng Kot
YroAoylotwv tou [Mavemotnuiov AUTIKAG ATTIKAG TPV avoAdfw tnv
gkmovnon tn¢ Mruxlakng Epyaoiog pou, SnAwvw OtL evnuepwOnka yla to
TIOLPOLKATW:

«H Mrtuyxwakn Epyaoia (M.E.) amote)el mpoiov mveupatiknig tdloktnolag téoo
TOu ouyypadeéa, 000 Kal Tou 16pupatog Kal Ba mpemel va €Xel LoOvVadLKO
XOPOKTAPA KOl TIPWTOTUTIO TIEPLEXOMEVO. AmayopeUETAl  QuUOTNPA
OTIOLOONTIOTE  KOUMATL KEWEVOU TNG va  eudaviletal autololo N
petadpacpevo ano kamoila AAAn dnuooteupévn mnyn. Kabe tétola mpaén
amoteAel mpoidv AoyokAomng kot eyeipet Bepa HOwNAg Taéng yua ta
TIVEUMOTIKA Sikalwpata Tou dAAou cuyypadEa. ATOKAELOTIKOG UTtELBUVOG
elval o cuyypadéag tng MN.E., o onoiog PpEpeL kKal TNV euBUVN TWV CUVETELWY,
TIOWLIKWV Kol AAAwv, autng tng mpaing. Mépoav Twv OMOWWV TIOWIKWVY
guBuVwV Tou ouyypadEa oe epimTwon mou to 16pupa Tou €XEL ATIOVELUEL
Mtuxio, autd avakaAeital pe anodaon tng Zuvéleuvong tou Tunuatog. H
JuvéAleuon tou TuApATOG ME VE amodaonG Tng HETA amd ailtnon Tou
evbladepopevou, Tou avabETeL ek VEOU TNV ekmovnon tng MN.E. pe aAho B€pa
kot Sdtadpopetikd emiBAénovta kaBnynti. H ekmovnon tng ev Adyw M.E.
TPEMEL va. OAOKANPpwWOel €viog TOUAAXLOTOV €VOG NUEPOAOYLOKOU 6BURvVOoU
and TNV nuepounvia avabeong ¢ Koatd ta Aoutd edapupolovtol ta
npoPAenopeva oto Aapbpo 18, map. 5 TOUu oOYLovtog Eowtepikou

Kavoviopou.»
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Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

EYXAPIZTIEZ

H mapovuoa mrtuxlakn epyacia OAOKANPWONKE OTO QVTLKEIUEVO TNG
oxeblaong kat uAomoinong KIKPOEAEYKTH) , AELOTIOLWVTAC TIOPATIAVW OO £val
QVTLKELPEVA TOU PETATITUXLOKOU KUKAOU oTtoudwv Ttou ponyninke.

Tnv mpoomnaBeld pou auth umootnplée n enPAEnovca KabBnyntpLd pou,
v omoia Ba nbsla va euxopLOTAOW , OMWE KOl TOUG UTOAOLTOUG
KoBNyNTEC TOU TIPOYPALUATOC .

Akopn Ba nbela va suxaplotiow tov K. NikoAao KappEp ,unxovoiloyo
UNXQVLKO yla T YVWOELG TOoU , Ttou pou SLEBeoe kal tn cUUPBOAR TOU OTIG
SOKLUEG KoL TEAKN UAoTtolnon .

Odeilw eniong va avadepbw otov kabnynty pou AAE€avdpo MoAAdto
Tou dnuovpynoe to TuNua , Stapuopdwaoe Tov TPOMo okEPYNNG Hou KoL

OUMMETEXEL XwPLG lowg va To yvwpllel ota Spwpeva.
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Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

NEPINAHWH

H mapoloa mruxlakn epyacio aoxoAsital pe tnv oxedioon kat
KOTOOKEUN ouoTtApatog eAéyxou Poaolopévo oe arduino. Mo
OUYKEKPLUEVOL O HLKPOEAEYKTNG TIOPEXEL OTOV XPAOTN aKpLBeig
PnPlakeég petpnoelg taong , meplBarloviikwy dedopévwy Kal
TILWV UTIOTILEONC KOWGOIMOU HE OKOTO TNV TEAELM puBULON TOU

cuotnuatog tpododoaoiag.

ABSTRACT

The present thesis concerns the design and construction of a
control system based on arduino. In particular, the microcontroller
provides the user with accurate digital measurement of voltage,
environmental and fuel vacuum values for the perfect fuel supply

setting.

EMNIZTHMONIKH MEPIOXH: MiKpogAEYKTEC
AEZEIZ KAEIAIA: arduino, umtomieon Kauaoilpou, sensor, nextion
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Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

KEDAAAIO 1

EIZATQrH

H Blopnyaviaa Twv OUTOKWVATWY KOL HOTOOUKAETTWY E€XEL
EVOWUOTWOEL OTNV TAPAYWYN TIG TEAEUTALEG SEKAETIEC OAEC TIG
véeg Pndlakeg texvoloyieg mou €xouv uAomolnBei oto YwWpo Twv

UTTOAOYLOTIKWY CUOTNHUATWY KOl QUTOUOATIOHWV.

M'vwota napadelypota mou nén umapxouv otnV KaBNUEPLVN MG
(wn elval to ABS (autopato cvotnpa mEdNoNG) , 0 NAEKTPOVLKOC
PEKAOUOG TOU KAUOLHOU , To cuotnua Bonbnong mapkapiopatog
KoL TTOAAG AAAQL.

YKOTIOC TNG Mapou oG HEAETNC elval n oxedlaon Ko KATAOKEU)

ouothuatog eAéyxou Baolopévo o arduino.

1.1 Mepypadn TOU AVTIKELLEVOU TNG TITUXLAKNAG Epyaoiag

H kevtplkn O€a mpogkue amo TNV MPOYUOTIKA OVAYKN TtOU
UTTAPXEL OTOUC MNXOVIKOUC OUTOKLWVATWY KOl LOTOOUKAETTWV va
puBuicouv TNV TpPOododooia kavcoipou avad KUAWWVOPO OTOUG

KLVNTAPEC MaAaLOTEPNG TEXVOAOyiag tou Sev dtaBEtouv Pekaouo.

Auto yivetal ouvdéovtac SdVUo €wg téooepa (avaAloya Tov
aplBUO Twv KUAIVOpwVY) , avadoylkd opyava HETPNONG Tileong o€
KATAAANAEC €€060UC TTOU UTTIAPXOUV ATTO TOV KOTAOKEU ALOTH.

Xopahapmnog Zwtnpdmnouiog 15



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

AVTIKEILEVO TNG TTapoV oG LEAETNG ElvaL O OXESLAOHNOG Kal
kataokeu] Yndlakol opyavou LETPHOEWV TTOU VA TIOLPEXEL OTOV

XPNotn euxpnotia Kat akpifeLa.

Ewikova 1.1 avaAoylkd opyavo LETPNONG UTIOTILECNC KALUOLUOU

Xopahapmnog Zwtnpdmnouiog 16



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

Ewkova 1.2 cvotnua kapumupatep 4kUALVOpoU Kvntripa

e - . ?-\
P "

Carb Sync Adjusters

Throttle Plates

Ewkova 1.3 cvotnua kapumupatép 4kUALVOpoU Kvnthpa,
LE KOKKLVN €VOELEN oTa onpela puBULONG

Xopahapmnog Zwtnpdmnouiog 17



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

1.2 lotopikn avadpoun

Jtnv ayopd eival SLaBEoIIEC avAAOYEC CUOKEUEC WC €T TO
TtAeioTtov avaloyLKeC armo SLadpOpouC KATACKEUAOTEC OL OTIOLEC
EKTOG TOU UPNAOU KOOTOUC LELOVEKTOUV OTNV aKkpifeLla Kat TLg

duvatotnTeG pUBULONG KOL EMLOKEVUNAC.

Xopahapmnog Zwtnpdmnouiog 18



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

KEDAAAIO 2

YAIKA

2.1 Arduino Uno Rev3

Ewkova 2.1 arduino uno v3

To Arduino eival évag pKpOoeAEYKTAG HovAC TTAaKETAG, SnAadn
HLOL ATTAN) UNTPLKI) TTAOKETAL AVOLKTOU KWOLKAL UE EVOWUATWUEVO
HLKPOEAEYKTH Kol eL00douc/e€660uc, n omola pnopel va
TiPOYPAUMATLOTEL pe TN YAwooa Wiring (0UOLOOTLKA TIPOKELTAL YLOL
TN YAWOoOoO TPOYPAUATIOHOU C++ Kot €va GUVOAO oo
BLBAL0ONKeC, uAoTtoLnpEVeC emtiong otnv C++ ). To Arduino pmopet
va xpnotpornotnBei yia tnv avantuén aveEdptntwy SLadpaocTikwyv
OVTIKELULEVWY OAAA Kol va cuUVOEBEL e UTTOAOYLOTH) LECW
TIPOYPOLLLLATWV.

Xopahapmnog Zwtnpdmnouiog 19
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2.2 004vn adng HMI Nextion 3.2”

Ewkova 2.2 Nextion 3.2”

OL 086vec tng Nextion eival eyxpwpeg ,LCD ,adng,65K
xpwpatwyv , HMI (Human Machine Interface ) mou onuaivet ott
EKTOC TOU va TpoBaAlouv tnv mAnpodopia pmopouv va
TIPOYPOUUATLOTOUV WOoTe va otAANAoeTLEpOoUV HE KAToLa AAAN
OUOKEUN.

To HoVTEAD TwV 3,2 LVTOWV TTOU ETUAEXTNKE YL TO KOOTOC KOl yLa

TNV evxpnotia tou €xeL avaiuon 400x240 pixel

Xopahapmnog Zwtnpdmnouiog 20



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

2.3 AwOntipeg

2.3.1 AwoOntnpog nieong Panasonic ADP5101

Ewkova 2.3 AwcOntpag Panasonic ADP5101

Mieon Aettoupyiag:

Tunocg €€660u:

AkpiBela:

Taon tpododoaoiac:

Port MéyeBocg:

XapaKTNPLOTLKA:

Xopahapmnog Zwtnpdmnouiog

+14.5 PS| (+100 kPa)

Avaloylkr taon

0,5V-45V

+1,25%

5V

Male —0,12" (3mm) Tube

Evioxuon €€060uv, avtiotaduion

21
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Bepuokpaoiog

Méyiotn mtieon:
+29,01 PSI (+200 kPa)

Oepuokpaocio Asttoupylac: -10°C - 60°C

H emloyn €ywve pPE yvwpova TO OTL HETPAEL OETIKEC Kol
OPVNTLKEC TILEOELG , TO {NTOUHEVO €UPOC €ival amd -60kPa €wcg
+60kPa

Xopahapmnog Zwtnpdmnouiog 22



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

2.3.2 AwoOntipac PopoueTPKAC Tiieong koL Oeppokpaoiog
Adafruit BMP280

Ewkova 2.4 AwcOntipag Adafruit BMP280

Mieon Aewtoupylag:
300-1100 kPa

Tunocg €€660u: Avaloykr tdon
0,5V-45V
AkpiBeLa:
11,25%
Taon tpododoaoiac:
3,3V

Port Mgyeboc:
Y ° 19.2x17.9x2.9mm

XapaKTNPLOTIKA: Evioxuon g€0dou, avtiotaduion
Bepuokpaociag
MéyLotn mieon:

+29,01 PSI (200 kPa)

Oepuokpacia Aettoupylac: -40°C - 85°C

Xopahapmnog Zwtnpdmnouiog 23
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2.4 Mnatapieg ABiov 18650

Ewkova 2.5 Mnatapiec AlBiov 18650

2.5 ®optiotig pnatapiwv TP4056

Xopahapmnog Zwtnpdmnouiog 24
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2.6 Movada oxvog anopdvwong DC-DC B0O505S-1W

Ewkova 2.7 Movada toxvog DC-DC BO505S-1W

2.7 KéAudog npwrtotunou Atmega328P kat breadboard
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Elkova 2.8 KéAudog mpwtotumou kat breadboard
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KEDAANAIO 3

KATAZKEYH KYKAQMATOz

3.1 levika

Mo tnv Snuloupyla TwV KUKAWHATWY XpPNOlUoToLROnke To
Aoyloulko EasyEDA to omoio moapéxet PLBAL0ONKec ywa OAa ta
OTOlXEl TOU amaltoUVTOL HE HMEYAAN €UKOAL otn xpnon.
Baoiletat oe d¢uAlopetpnt) (browser) ywpic va xpetaletal
gykataotaon (web based) .

3.2 Tpododooia

O eleyktig Arduino Uno Rev3 pumopei va Aettoupynoel pe
otaBepn tdon amé 6-20 V , amd TOV KOTOOKEUOOTH TOU
npoteivetal 7 — 12V, emAéxtnke €va (evyog pmataplwyv ABlou
18650 * mou &ivel 3,7V x 2 = 7,40V ko cuvdualel xapunAo Bapog
apa ¢opnToTNTO , HEYOAN EMAPKELX PEVHUOTOC WOTE VA HNV
XpeLaletal ouxvy ¢option Kal XApUnAd KOOTOC ayopag -
avtkataotaong.

Ma tnv ¢option Toug oxedSLAOTNKE €va KUKAWHO TIOU Vvd
ouvdéetal évag onoloodnmote popTloTnG KivntoL thAedwvou 5 V.

Elval Ta KEALA UImOTapLWY TTOU XPNOLUOTOLOUVTOL OTOUG MEPLOCOTEPOUG CUYXPOVOUC
dopntolg H/Y
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+5V VCC
b bhbl TaTy T 7.4v
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TF4052 BATTERY 18850
i 4 lvee BAT |-2— I|
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8 CE
1IGND
2 VIN —2Z{cHRG TEMPH—
2 ov
a —&1sTDBY PROG|—

c +
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2 i BAT2
BOBOSS-TWR2 et L STEADSG BATTERY 18250
al, 5
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2 VIN 8
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CHRG TEMPH—
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—£1sTDBY PROGI—

TL{GND
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KOkAwpa 1 Tpodpodotiko

210 KUKAwHa tpododooiag mapatnpoupe otL ol SU0 pmatopieg
elval ouvdeopoloynUéveg ev oelpd yia va Swoouv T {NTOUEVN
Taon . Autn eival n attia tov ot Vo povadeg poptiong ( pia ya
TNV KABe pnatapia ) dev pmopouv va mopotAANALOTOUV WE TTPOG
TNV €L0060 TWV 5 V KoL xpnotpomnotouvtal Ta 2 OAOKANPWUEVA

amopovwong Loxvog BO5055-1W
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3.3 KupLo KUKAwpa

el ol{4| 9 1
JxuQmMN—O0® NOUNTON—O
88&%588800 [a¥aYaNaYa¥a¥ala
< U7
Nextion 3.2
1
P1 ¥
UNO_R3 2| |4x Nextion Display 3.2"
o ¥ e
wu -
g&%m DDZ —L GND
Opow=>=>Z225 o-nNMms !y
a=em OO > L L L LI L
(o] [a] [a8] [a¥! ™M oy —i|
7,5V
U6
[ | BMP280
VCC Vout VCC Vout 8 VDD GNDH—
(F (U5
ADP5101 ADP5101 Z{enD css-2—
—51vopio sp1f-2
GND GND —={spo sckj2

KOkAwpa 2 Kplo KUKAWHA pkpogAeykth arduino Kal
aloOntipwv ,ue 06o6vn adnc 3,2”

MNapatnpolpue Tg €€66ouc Vout twv atodntipwv mieong U4 kal
U5 va odnyouvtal otlg avaloylkéc swcodouc A0 kat Al tou
arduino, o awoOntpag atpoodalplkng mieong kot Beppokpaoiog
U6 ouvdéetal péow twv €€6dwv SDI kat SCK ot avaloylkeg

gelcodouc A4 ko AS.
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KEDAAAIO 4

NMPOrPAMMATIZMOZ

4.1 FevikQ

O KWOLKOG TTOU TPEXEL OTOV HLKPOEAEYKTH Arduino uno v.3
dnuiloupynBnke oe €vav amnAo editor (notepad++) kat
uetadoptwonke (upload ) péow BUpag usb.

Ma tov oxeblaopd kat tnv dnuwoupyia twv oBovwv Ttou
nepBarlovtoc xpnotn XpnolpomolOnke 1o AOYLOUIKO nextion
editor mou TmapExeTOLl AmMd TOV KOtaokevaoth tng obovng. H
HeETadOPTWON EYLVE LEOW KAPTOG UvAUNG SD .

4.2 Kwdwacg Arduino
/*
Pressure sensor reading ,Haris Sotiropoulos ,June 2018
*/
//libraries
#include <Wire.h>
#include <SPI.h>
#include <Adafruit_Sensor.h>
#include <Adafruit_BMP280.h>

Adafruit_BMP280 bme;

//Variable Initialisation

Xopahapmnog Zwtnpdmnouiog 29



Ixeblaon kot ulomoinon eAeYKT LETPHOEWV QUTOKLVATOU LE Xprion arduino

int analoglnputO = AO;
int analoglnputl = Al;
int analoglnput2 = A2;
float vout = 0.0;

float vin = 0.0;

float perc =0.0;

float R1 = 30000.0;
float R2 = 7500.0;

int value = 0;

float pout0 =0.0;
float poutl = 0.0;
float per0 = 0.0;

float perl =0.0;

int valueO = 0;

int valuel =0;

int val = 0;

void setup(){
pinMode(analoglnput0, INPUT); //init input pin O
pinMode(analoglnputl, INPUT) ); //init input pin 1
pinMode(analoglnput2, INPUT) ); //init input pin 2
Serial.begin(9600); //init serial com speed
if (lbme.begin())
{
Serial.printIn("Could not find a valid BMP280 sensor, check wiring!");

while (1); //error message if not connected

}
}
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void loop(){

//delay(500);

//voltage reading
value = analogRead(analoglnput2);
vout = (value * 5.0) / 1024.0;

vin = vout / (R2/(R1+R2)); //voltage divider
val=vin * 14.4; //25 to 360 percentage
Serial.print("t21.txt=");
Serial.write(0x22);
Serial.print(vin);
Serial.write(0x22);
Serial.write(0xff);
Serial.write(Oxff);

Serial.write(0xff);

Serial.print("z20.val=");
Serial.print(val);
Serial.write(Oxff);
Serial.write(Oxff);

Serial.write(Oxff);

/[temp
Serial.print("t32.txt=");
Serial.write(0x22);
Serial.print(bme.readTemperature());
Serial.write(0x22);
Serial.write(0Oxff);
Serial.write(Oxff);
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Serial.write(Oxff);

//atmopressure
Serial.print("t36.txt=");
Serial.write(0x22);
Serial.print(bme.readPressure() / 100);
Serial.write(0x22);
Serial.write(Oxff);
Serial.write(0xff);
Serial.write(Oxff);

//altitude
Serial.print("t38.txt=");
Serial.write(0x22);
Serial.print(bme.readAltitude(1013.25));
Serial.write(0x22);
Serial.write(Oxff);
Serial.write(0xff);
Serial.write(Oxff);

//Pressure sensor reading

valueO = analogRead(analoglnput0);
per0 = (valueO - 358) * 0.32;

poutO = (valueO - 511) * 0.195;

val = per0;

Serial.print("j40.val=");

Serial.print(val);

Serial.write(Oxff);

Serial.write(Oxff);

Serial.write(0xff);

Serial.print("t42.txt=");
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Serial.write(0x22);
Serial.print(pout0);
Serial.write(0x22);
Serial.write(Oxff);
Serial.write(Oxff);

Serial.write(Oxff);

valuel = analogRead(analoglnputl);
perl = (valuel - 358) * 0.32;
poutl = (valuel - 511) * 0.195;
val = perl ;
Serial.print("j41.val=");
Serial.print(val);
Serial.write(0xff);
Serial.write(Oxff);
Serial.write(0xff);
Serial.print("t43.txt=");
Serial.write(0x22);
Serial.print(poutl);
Serial.write(0x22);
Serial.write(Oxff);
Serial.write(Oxff);

Serial.write(Oxff);
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Mapatnpol e OTL amod tov atcontripa neptfailovroc BMP280
Ol TLHLEG OoTEAVovTAL oTtnV 000vn ar euBelag pue xpon Twv
BLBALOONKWYV , EVw amo Tov aloOntripa UTIOTECNC KOG LoV
ADP5101 undapyet aAyoplBuog umtoAoylopoo :

2.-(1) Output voltage
ADP5100

Drive voltage: 5V DC
Temperature: 25°C

Applied pressure: —100 to +100kPa

2.-(2) Overall accuracy (Offset voltage)
ADP5100

Drive voltage: 5V DC

Temperature: 0 to 50°C

Applied pressure: OkPa

1256

/ 1.00

075
/ 050

FS

% 025
/ 0.0
s =

racy,

Dutput vol tags, V

L~

-0.25
-050

Acc

7

078
-1.00

-100

-1.25

0 100 [ 25 50
Pressure, kPa - =

Temperatura, °C °F

2.-(3) Overall accuracy (Rated output voltage)
ADP5100
Drive voltage: 5V DC
Temperature: 0 to 50°C
Applied pressure: +100kPa
125
1.00
0.75
050
# 025
2025
050
075
.00
125

Fs

acy,

Acc

0 2 50

Temperature, °C °F

QO TNV XAPOKTNPLOTLKA aploTePd PAENOUE OTL oL £€060L TWV
aloOntipwv 1ou 0dnyouvTal OTL AVOAOYLKES EL0O0S0UC TOU
Arduino AO kat Al eivat: 0,5V yia -100KPa,

2,5V ywa OKPa,
4,5V yua +100KPa
apa : ((5vV-4,0V)/5V)=0,20, 511*0,80=408,8 100/408,8=0,245

poutl = (valuel —511) * 0.245;
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R1
JOKO

KOkAwpa 3 Stalp€tng taong

TNV LETPNON CUVEXOUG TAONC XPNOLUOTIOLOUE EVayV SLALPETN
taong (avtiotaoelg 30kQ kat 7,5 kQ) yla va pmopoU he va
HETPriooUUE WG 25V, (oL umatapieg twv 12V doptilovral pe 14
€wg 15 V) péow NG avadoyLkng eloodou A2.

4.3 MNpOoypOopHOTIONOC YpadLKwY Kol AELToupyLwV aAANAEeTiSpaong
00ovng

Na va  PAérmouvpe tTIc  evdeitelc twv  aloBntipwv
XPNOLOToLoUUE TNV 080vn 3,2 “ tng Nextion mou onwc BAEMou e
0TO KUKAWHO CUVOEETAL OELPLOKA OTOUC aKpOSEKTEC Rx Kot Tx Tou
Arduino kot tpododoteital pe 5V DC. Ma tov MPOYPAUUATIOUO
Slvetal amd tov Kataokevaotn tnG o nextion editor mou moapéxeL
TIOAAEC SuvaTotnTteg ypadlkwy Kal aAAnAemtidpaong Le ToV XPRoTNn
adol eivar adpng. Apou bnuiloupynBel otov umoAoylotr TO
vypadikd meplBaAllov mou emBupovpe , Kal yivel petadpoaon
(compile) og kwdka , peTapopTWVETOL OTNV 000V HECW HLOG
KowvA¢ SD kaptag PvAung.
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OL Stadoyikeg 000vec omwe divovral amnod tov nextion editor :

Ewkova 4.1 086vn 1 umodoxng

OMw¢ PAEMOUUE UTTAPYXEL N SUVATOTNTA EVOWUATWONG
dwtoypadlog mou va avilotolxel otnv avaAuon Koukkidwv (pixel)
TNnN¢ 0Bovnc.

JuyKekpLueva n 3,2” tng peA€tnc untootnpilet 400x240 pixel.

Ta medla t10,t11,t12 kAm elvol medila kepévou (text)
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vol tage
weat her

SYNCro

[

%kPa +60kPa

%"-.-‘-.-"t Xt Met res

Ewkova 4.4 066vn 4 Ewkova 4.5 086vn 5

TEPLBAANAOVTIKWVY UETPROEWV HETPNONG UTIOTILEON G KAUGLHOU
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0€ OAEG TIG 0B0VEC MapaATNPOUE Ta avTikeipeva b0, b10, b11,
b12, b13, b20, b30, b40 (button) mou pe tnv adn ekteAoLV TNV
TIPOYPOUUATIOUEVN EVEPVELQ,

otnv 060vn 3 1o avtikelpevo z20 sival ypadlkn MPooopeiwaon
avoaAoylkoU opyavou e BeAlova €voeleng (gauge) ,kat n TLUr mou
To 0bnyet elval emi % otig 360 poipeg Tou KUKAOU .

otnv 00ovn 5 ta avtikeipeva j40 kat j41 sival ypadikn
ipocopoiwaon YPaUHUNG poodou (progress bar) kat odnyouvtat
ETLONG UE €Tl % TLUEG .

To LEYEDN KoL XPWHOTO TWV XOPAKTAPWY KOl OXNUATWY
ETUAEYOVTOL QTIO TOV MIPOYPOUOTLOTH HE 0TOXO TN BEATIOTN
guxpnotia .
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KEDAANAIO 5

2YMMNEPAZMATA

O eAeyktc Arduino Uno civat €va efalpetikd epyaleio
dnuloupyiag plkpoouotnuAtwy gAéyxou .H texvoAloyia avolktou
KwoLKa (open source) Slvel TLOAAEG duvatotnteg
TIPOYPOAUUATIOHUOU aAAA KOl CUVOECLUOTNTOG LE AAAEC povadeg . H
YAwooa Ttou Arduino Baociletat otn yAwooa Wiring, L
napaAlayr) C/C++ ylo PLKPOEAEYKTEG aPXLTEKTOVIKAG AVR Omw¢ o
Atmega. Me KAToLEC BACIKEG YVWOELG TIPOYPAUMATIOHOU eV TV
duokoho va dnuwoupynbel o InTOoUpEVOC KWOLKOG HEOW TOU
notepad++ Kal vo. LETAPOPTWVETOL HECW TNG BUpaC usb og MOAU
Alyo xpovo  pEXPL TNV TEALKN Hopdrn. AmMO TMAsUPAC UALKOU
rtapExovtal TOAAWV eL6wV oAOKANPWHUEVEC TIAAKETEC (shields) mou
nMpoekteivouv T Suvatotntéc Tou.Edw yxpnolpomolbnke Tto
ProtoShield pwa mpooxedlaopévn TAQKETO TIPWTOTUTIOTOLNONG,

oupPatn otig dtaotdoelg tou Arduino kal xwpic e€aptriuata.

Evw otnv apxlkn Wéa to amoteAECUATO TWV HETPNOEwWV Ba
npoBaAlovtav otnv 08d6vn ¢opntov H/Y mpogkuPe n xprion tng
00ovng nextion 3.2” mou pe pkpn enipapuvon (25€) katapynoe
Tov $popntod kot ta kKoaAwdia (n tpododooia yivetal pe TIC

urtatapleg) yua tnv amoAutn guvxpnotia.To HKpO pEyeBoc dev
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neplopilet to mMARBoc twv mAnpodopwwyv adou eudavilovrol
opoadomolnueves oe Oladoxikec oBovec (pages) OTIC Omoieg o
XPNOTNG KLveltal pe ta TMAAKTpa adnc mou £xouv oxedlaotel
(buttons). H xpnon tou nextion editor amaltel KAMOLEC WPEC
g€olkelwong He To amoTEAEOUA VAL (VAL LKAVOTIOLNTLKO. H molotnta
NG €wkOvag elval KaAn kKol ol Kwnoewg adng 6ev €xouv tnv
TEAELOTNTA TWV OCUYXPOVWV KLVNTWV OAAA  TEALKQ elvat

AELTOUPYLKEG.

To Mo kpiolwwo onueio Tou eyxelpAUATOC ATAV N EMIAOYN TOU
Baolkol acOntrpa UTOTEONC.2TNV ayopd UTIAPXOUV TTOAAA €idn
oaAAG  eAdxlotol amod autoUC MUETPAVE OpVNTIKA Kol BeTkA
TileoN.TEALKA ETAEXTNKE O OUYKEKPLUEVOC XAPLV TOU HLKPOU

odpaApatoc nou Sivel o kKataokevaotng tou (£1,25% ) .

H akpiBela Twv petprioewv €xel emiPefalwdel oe ocuykplon He

aAAa avtiotolya opyova.
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KEDAAAIO 6

NMPOONTIKEZ
JTOV EAEYKTH UMOPOUHE VO MPOCOECOUUE aLoBNTAPEC yLa
HETPNOELG Beppokpaciag Kwvntipo ,molotntag Kauoipou
KOUOQEPLWY KATT CUMTTANPWVOVTOG OAQ T QTTOLTOUMEVA TIPOC
gA\eyxo otolxeia . Eival duvatn eniong n anoBrikevon dedopévwy
TPOC MEAAOVTLKN Xprion . Mmopouv akoun va npootebouv povadec
SLlkTtUoU acUPUATN [} EVOUPUOTN YL CUVEXN ETLKOWVWVIO HE GAA

cuOTHHOTA.
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KEDAAAIO 7

NAPAPTHMA

OYAANA AEAOMENQN
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Arduino Uno

/
RAPRAAA A ARRARNSNAD

Arduino Uno R2 Front Arduino Uno SMD

Overview

The Arduino Uno is @ microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, 2 16 MHz ceramic
resonator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.
The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmegal6U2 (Atmega8U2 up to version R2) programmed as 2 USB-to-serial
converter.

[ Revision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put

into DFU mode.
| Bevision 2 of the board has the following new features:

e 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields will be compatible both with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 3.3V. The second one is a
not connected pin, that is reserved for future purposes.

¢ Stronger RESET circuit.

* Atmega 16U2 replace the 8U2.

“Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Unc and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USB Arduino boards, and the refereno_e model for the Arduino platform; for a comparison with

previous versions, see the index of Arduino boards.

Summary
Microcontroller ATmega328
Operating Voltage 5v

Input Voltage (recommended) 7-12V
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Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM output)

Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: grduino-uno-Rev3-reference-design.zip (NOTE: works with Eagle 6.0 and newer)
Schematic: arduino-uno-Rev3-schematic.odf

Note: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an
ATmega328, but an Atmega8 is shown in the schematic for reference. The pin configuration is identical
on all three processors.

Power

The Arduino Uno can be powered via the USB connection or with an external power supply. The power
source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads
from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an extemnal supply of 6 to 20 volts. If supplied with less than 7V, however,
the 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the
voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

¢ VIN. The input voltage to the Arduino board when it's using an extemal power source (as
opposed to 5 volts from the USB connection or other regulated power source). You can supply
voltage through this pin, or, if supplying voltage via the power jack, access it through this pin.

e 5V.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of
the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and can
damage your board. We don't advise it.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

* GND. Ground pins.

Memory

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or cutput, using pinMode(),
digitalwrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a
maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In
addition, some pins have specialized functions:

* Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins
are connected to the corresponding pins of the ATmega8U2 USB-to-TTL Senal chip.

* External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low
value, a rising or falling edge, or a change in value. See the gitachlnterrupt() function for
details.

¢ PWM: 3,5, 6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.
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e SPI: 10 (SS), 11 (MOSI), 12 (MIS0), 13 (SCK). These pins support SPI communication
using the SPL library.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the
LED is on, when the pin is LOW, it's off.

The Uno has 6 analog inputs, labeled A0 through AS, each of which provide 10 bits of resclution (i.e.
1024 different values). By default they measure from ground to 5 volts, though is it possible to change
the upper end of their range using the AREF pin and the gnalogReference() function. Additionally, some
pins have specialized functionality:

¢ TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library.
There are a couple of other pins on the board:

* AREF. Reference voltage for the analog inputs. Used with zpalogReference().
* Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

See also the mapping between Arduino pins and ATmega328 porfs. The mapping for the Atmega$,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduine, or
other microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is
available on digital pins 0 (RX) and 1 (TX). An ATmegal6U2 on the board channels this senal
communication over USB and appears as a virtual com port to software on the computer. The "16U2
firmware uses the standard USB COM drivers, and no extemal driver is needed. However, on Windows,
a_.inf file is required. The Arduino software includes a serial monitor which allows simple textual data to
be sent to and from the Arduinc board. The RX and TX LEDs on the board will flash when data is being
transmitted via the USB-to-senal chip and USB connection to the computer (but not for serial
communication on pins 0 and 1).

A SoftwareSerial librarv allows for serial communication on any of the Uno's digital pins.

The ATmega328 also supports 12C (TWI) and SPI communication. The Arduino software includes a
Wire library to simplify use of the 12C bus; see the documentation for details. For SPI communication,
use the SPIlibrary.

Programming

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduine Une from
the Tools > Board menu (according to the microcontroller on your board). For details, see the
reference and tutonals.

The ATmega328 on the Arduino Uno comes preburned with a pootlogder that allows you to upload new
code to it without the use of an external hardware programmer. It communicates using the original
STKS500 protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit
Senal Programming) header; see these instructions for details.

The ATmegal6U2 (or 8U2 in the revl and rev2 boards) firmware source code is available . The
ATmegaléU2/8U2 is loaded with a DFU bootloader, which can be activated by:

* On Revl boards: connecting the solder jumper on the back of the board (near the map of Italy)
and then resetting the 8U2.

* On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground,
making it easier to put into DFU mode.

You can then use Atmel's FLIP software (Windows) or the DEU programmer (Mac OS X and Linux) to
load a new firmware. Or you can use.the ISP header with an external programmer (overwriting the

DFU bootloader). See this user-confributed tutorial for more information.

Automatic (Software) Reset
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Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is
designed in a way that allows it to be reset by software running on a connected computer. One of the
hardware flow control lines (DTR) of the ATmega8U2/16U2 is connected to the reset line of the
ATmega328 via a 100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops
long enough to reset the chip. The Arduino software uses this capability to allow you to upload code by
simply pressing the upload button in the Arduino environment. This means that the bootloader can
have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.
This setup has other implications. When the Uno is connected to either a computer running Mac 0OS X
or Linux, it resets each time a connection is made to it from software (via USB). For the following half-
second or so, the bootloader is running on the Uno. While it is programmed to ignore malformed data
(i.e. anything besides an upload of new code), it will intercept the first few bytes of data sent to the
board after a connection is opened. If a sketch running on the board receives one-time configuration or
other data when it first starts, make sure that the software with which it communicates waits a second
after opening the connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace
can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the
auto-reset by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for
details.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer’s USB ports from shorts and
overcurrent. Although most computers provide their own intemal protection, the fuse provides an extra
layer of protection. If more than 500 mA is applied to the USB port, the fuse will automatically break
the connection until the short or overload is removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
connector and power jack extending beyond the former dimension. Four screw holes allow the board to

be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil
(0.16"), not an even multiple of the 100 mil spacing of the other pins.
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Nextion 3.2" display

Nextion-3.2"

it o i
YrErYY

Specification

Color
Layout size

Active Area (A.A.)
Visual Area (V.A.)
‘ Resolution

‘Touch type
Touches

Backlight

m
o

=

=3
TR

)

1D ZROLY20% XN

Data ' Description
65K (65536) colors 16 bit, 5REG5B
|95(L)x47 6(W)xd 6(H) NX4024T032_011N
|95(L)x47 6(W)x5 8(H) A NX4024T032_011R

180.90mm(L)x47.60mm(W) |-
:69.60mm(L)x41.76mm(W) -
T400):240 pixel AAIso can be set as 240x400
?Resistive -
A> 1 million '-

LED B

Backlight lifetime (Average) |>30,000 Hours -

Brightness

Weight

Xopahapmnog Zwtnpdmnouiog

200nit (NX4024T032_011N) |0% to 100%, the interval of adjustment is 1%
180 nit (NX4024T032_011R) 0% to 100%, the interval of adjustment is 1%
?35_59 (NX4024T032_011N) -
42 59 (NX4024T032_011R) -
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Electronic Characteristics

Test Conditions Min Typical Max Unit
Operating Voltage 475 5 74 \'
VCC=+5V, Brightness is 100% - 85 - mA
Operating Current i 1 i T T
SLEEP Mode - 15 - mA

Power supply recommend : 5V, 500mA, DC

Working Environment & Reliability Parameter

Test Conditions Min Typical Max Unit
Working Temperature :5V. Humidity 60% .-20 .25 .70 ‘°C
Storage Temperature >- ‘-30 .25 .85 . *G
Working Humidity .25°C .10% .60% l90% .RH
Interfaces Performance

Test Conditions Min Typical Max Unit
Serial Port Baudrate >Standard ‘2400 .9600 . 115200 . bps
Output High Voltage >IOH=-1mA ‘3.0 .3.2 .- .V
| Output low Voltage :IOL=1mA .- l0.1 l0.2 'V
‘Input High Voltage - 20 l3.3 l5.0 ‘V
Input low Voltage '- --0,7 .0,0 . 13 ‘V
Serial Port Mode .TTL
‘Serial Port 4Pin_2.54mm
‘USB interface .NO
SD card socket ‘Yes (FAT32 format), support maximum 32G Micro SD Card
Memory Features

Memory Type Test Conditions Min Typical Max Unit

FLASH Memory .Store fonts and images .- .- :4 >MB
RAM Memory ‘Store variables - .3584 l- .BYTE
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ADP5101

Panasonic

Circurt Components Catalog

* &

Pressure sensor -
Bullt-in amrllﬂer and PS A PRESSU RE
compensating circuit SENSOR
FEATURES TYPICAL APPLICATIONS
1. Contains built-in amplification and (Please evaluate under actual conditions
te e ati ircui before using.)

Circuit design and adjustment of
characteristics are not required by

* Industrial use: p: switches
and pneumatic devices, etc.

S Package M Package users. « Medical use: biood pressure
2. High-level precision and high itors, comp d air p
@ reliability realized. measurement, air beds, etc.
* Overall accuracy is £1.25% FS * Other pneumatically operated
(Standard type) pressure devices
* Overall accuracy is +4% FS
| ! (Economy type)
L Packags P Package * Overall accuracy is $#2.5% FS Low pressure type
(Low pressurs type) 1. Water level detection for h hold
3. Compact p unit that appliances
saves space. Washing machines and dishwashers.
Same size and as previous PS pressure 2. Medical applications
sensor. (Standard/Economy type, S and Respiratory pressure measuring
M Packages) instrument, etc.
ORDERING INFORMATION
aops[1] [ 1L 10
«<Terminal profile-
1: DIP terminal I?.I
«Hated prassures
0: +100kPa
1: —-100kPa
2 25 kPa
3 50 kPa
4:  100kPa
5 200kPa
6: 500kPa
7: 1,000 kPa
A 20 kPa
B6: 6 kPa {Low pressure typs)
«Package/Prassure inkst hole
0: S Packape
length: 3 mm 118 inch, diameter: 3 mm 118 inch
1: M Package
length: 5§ mm .197 inch, diameter: 3 mm 118 inch
2: L Packags (Only low pressure type)
length: 13.5 mm 531 inch, dameter: 5.45 mm 215 nch
3: P Package (Only low prassure type)
length: 15.6 mm 614 inch, dameter: 5.45 mm .215 nch
«Base types
Ni: With glass base {Standard type/Low pressure typs)
1: Without glass base (Economy type)

Nota: Some part numbars may not bo available depending on the combination.
Ploass rofer 1o the Table of PRODUCT TYPES on the noxt page.

2013.04 | industrial panasonic.com/ac/e/ ASCTB2ME 201303-T

© Fanazonic Corporation 2013
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Part No.
{Pr rg Standard typo StandardEconomy type Low prossusre type
hole leagth) S Pockage M Package M Pldug L Poackage
{3mm .1 §8rch) {Benen 197ch) (5mm .{ETinch) {435men 531inch) £ {dinch
Prossure Tormina
DIP sorrrinal '-l?-' DIP torrinal l? DIP toeminal I?‘I DIP soreiral I'TJ DIP toeminal | | |
£100&Pa ADPE100 ADPS104 — — —
~400&Fa ADPE110 ADPS114 — — —
26kPa ADPE120 ADPS124 - — —
Ssandard type E0kPa ADPSI30 ADPS13 - — —
{with glass base) 100kPa ADPS140 ADP5141 — — —
200kPa ADPS{50 ADP5151 — — —
E00kPa ADPS180 ADPS1E4 — — —
1,0006P2 ADPSATO ADPSITH —_ — —_
Economy type
iwithout baso) A0kPa — ADPBIALY — — —_
Low prossurc ype EkPa — — ADP51B51 ADPSIBE2 ADPS1E853
Standard packing: Carton: 100 pes.; Casa: 1,000 pes.
1. Standard type
Hom Sundard yype (with glass basa) Homarks
Type of prossure Gauge prossure
Prossuro medium Air Noto™
Aated prossure [Uni: kP 00 | -100 | 25 | B0 | 100 | 200 | 50 1,000
1.5 smes
Max. applied pressure Teco $ rated prossure o rated
PIOSSUre
Drivo voltage 5:0.26V DC
Temperature compensation range 010 50C 32 w0 | 2
Ofiset voitage 2.5:0.06V 0.5:0.05V Noto* 3
4.5:005v
Aated cutpet voltnge (whan 45:008V Notg*2
+100kPa)
Ovarall sccuracy 1 25%FS i
Current consurmpbon Max 10maA Notg*™.2
Outpat impadance 1502 (Typical) Noto*™
Source ourrent Max. 0.2mA Noto™ 2
Sink curont Max. 2maA Noto*> 2
Notes: {. Ploase consult us for prossurc media other $han aie.
2. Indicates output whan temperatre is 25°C 77 E
3. Indcates output whon drive voltoge 5>V%MﬂmwmﬂmmntM&mMngo#AsEMmdm
4. Ovonall accuracy ndicatos $e accuracy of tha woltage and rated output voliage at o temperature compensation range of 0 to BO"C 3
2. Economy type
ltom Econormy typo (without glass baso) Romarks
Typo of prossure Gauge prossure
Prossuro medium Ar Notg™
Raoted prassure [Unit: kP 40
Max. appliod prossure Twica tha rated preasure
Drive voltage 3:0.15vV DC
Tomperature componsaton range Sto45°C 41y 3
Offsct voltage 0.3:0.06V Notg"**
Span voltage 2.4:0.03V Notg" >
3":“ b oo LA ONFS Mota®+
characionstics 19568 Bk’
Current consumption Max. ImA Nota"s
Outpast impodance 200 (Typical) Nota"s>
Souwco current Max. 0.15mA Nota"s>
Sink curront Max. 1.5mA Nota"s.>
Notes: {. Ploase consult us for prossure media olhorhm oir.
2. Indicates output when temperatre is 25°C 7
3. hdculnsmuuhmdrwvdhgou:iv Momﬂﬂmz@mmm nthodnwvdmgo.hsunmmdu!od.
4. Indicates from output value at 25°C 77°F and $he change of output st Sand 45°C 41 0 113
Panasonic Corporation Circuit Components Buisiness Division
industrialpanasonic.com/ac/e/ L © Panasonic Corporation 2013 ASCTB244E 2013G3-T
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PS-A (ADP5)
3. Low pressure type
Bom Low prossuro ype Homarks
Typo of pressure Gauge prossure
Pressure medium Air Naote*!
Ratod prossuro | Unit: kPa 3
Max. applcd prossurs Twice $ho rated prossurs
Drive voliage 5:0.25V OC
Tomporature compensation rango 0 1o 70rC 32 %0 {58°F
Ofisot voltage 0.5V (Typical) Nota™
Span vokiage 4.0V (Typical) Noto*>
Ovoral accuracy +2 5%FS Notg"> 2 ¢
Curront consumpsicn Max. 10mA
Qutput impedance 150 (Typical)
Scurce curent Max. 02mA
Sink curront Max. 20mA
Notes: 4. Ploase consult us for pressure meodia othor than ar.
2. Indicates output when drive voliage i 5 V. Althcugh output fluctuetes due %o fuctuations in $io drive vohiage, this is not included.
3. Overall accuracy indicatos $i0 accu of the offset vokage and span voltnge at sompamntures botwoan 0 to 70°C 22 10 156°F (FS=4V)

4. Tha intial ofiset voltage error is not ¥
* Itorms whero no termporature is [stod ars specifications at 26°C 777,

ded in the overall accuracy.

REFERENCE DATA

1. Standard type
1.-(1) Output vokage
ADPBATO

Appliod proazurc: 0 o +1,000kPa

1.-(2) Overall accuracy (Offset vokage)

Drive vokage: 5V DC
Tomporature: 0 1o 80°C 32 w0 12274
Appliod prossure: kPa

1.-(3) Overall accuracy (Rated output woltage)

5 125 15
N 100 120
4 ors s
i Z] un
3 035 7 0%
’ *
2 / ; S o ; e \V' —
§? sazs 3 as
o / 050 220
1 7 o715 as
100 ]
[] ¢
0 = ™= o = = g 5 =
Fea——eTe g Temperaturs, °C Z z Temparmmm, °C =
2.-{1) Outpus vokage 2.-{2) Overall accuracy (Ofset vokage) 2.-(3) Overall accuracy (Rated output voltage)
ADPS100 ADPE100 ADP5100
Drive vokiage: 5V DC Drive vokaga: 5V DC Drivo voltage: BV DC
T ure: 26°C /7% T e: 0 1o S0°C Termporatures: 0 1o 50°C f
prossure: 100 to + 100kPa hod prossurs: OkPa Apphcd prassura: + 100kPa
B 1= 125
/ 100 10
4 0T (53
= / P 11 %
A, =
a g ox 205
‘/- —
: / gom 3 00 P —_
42 3&.’5 3 F13
- / I )
1 4 o E3 3
100 100
e 2
-100 ] [E s b3 B i 25 =0
0 &7 47 122
Pommm, A Temperatura, °C * Temperatira, °C ¢
Panasonic Corporation Circuit Components Buisiness Division
industrial panasonic.com/ac/a/ -3- © Fanazonic Corporaton 2013 ASCTB2ME 201303-T
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PS-A (ADP5)

2. Low pressure type
1. Output voktage 2.THB (high temperature high humidity bias test)
ADP51B51 ADP5{B5{
Drivo voltage: 5V Within 85°C ¢25°F and B5% RH
T ture: 26°C 771 5V appliod batacen No. 2 (Vdd) and No. 3 (GND)
muprmumzow&?n Appliod prossure: CkPa
£p 100 45
a0 / 0.80 44
> / - =
‘5 30 :. 0.60 g a9
: " £ s P ——
- € an
» / S 5
o S @
10 / 020 3.7
00 0.00 L L 35 L L
co 30 60 i 100h S00h i 1000 S00n
Applac prassurs, ke
3. Ambient temperature characteristics 4. Shock test
Ammbrcnt Somperature: 25°C 77°F 2 0°C 22°F S 0eC W0F L 80°C | s T0°C 1567 ADPSIEE1
Shock appiied: 981 miw, 3 $mes in x, yand 2
diractions
Appliod pressure: liPa
1.00 450 1.00
050 430 0.8
- - >
# 080 & 4.10 g, 060
3 —_—_— 2 ———— 3 —_—
¥ ouw % 390 ¥ox
3 & 1
020 an 0.20
0.00 1 1 1 1 3.50. 1 1 1 1 0.00! 1
25 0 10 e 10 = 0 W el T Pt aor fost
= &£ =2 =V 4c ]
Tompersturs, "C Tempemisa, 'C
5. Vibration test
ADP51854
Vibration applied: 10 1o 56 Hz, ampitude: 1 5mm . (C8incty, x, y and 2 directions, 2 fes cach
Appliod prossurc: CkPa
450 .00 450,
430 050 4%
3 4.10 } 0.60 } 410
: : 2 —
390 3 040 300
& 5 &
370 020 3m
350 L 0.0 L 350 L
raa anor tost ma oot tost it ahar fast
6. Tempearaturashumidity cycle test
ADP51B51 SESER R < o
Exposed to 10 oyclos in the temperatura and humidisy 1
condtions gven balow.
Appliod prassura: kPa 0.0 40
Tes T e T = > -
o ~— IFF e .i‘c @ } >
FI R N T T ST T T ) * 3 e 3 e ——
Tre 1 + ¥ 0.0 i 300
e =) | N 5 @
020 3m
0.00 L 250 L
o tooyc it 10cyc

Panasonic Corporation Circuit Components Buisiness Division

industrial_ panasonic.com/ac/e/
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3. Evaluation test

Chssfication Tastod forn Tosted condition Hosult
Swrnge at hich temporature Tomporature: Loft in a 85°C 1257 constart temporatre batfy; Time: 100 hrs. Passod
Erwronmental | Stoenge at low termporature Tompeorature: Loft in a -20rC 47 ro bath; Time: 100 hrs. Passod
charactoristics | Humidity resistance Tomporaturahurmdity: Lok at 40°C | 04°F, 90% RH; Time: 00 brs. Pussed
Tomporature cydle Tomporature: —20rC %0 85°C —4°F 0 1857 { oycle: 30 min_; Times of oycle: 100 Pusscd
Eh'?m - High tomporsrahiph hursiday Tomperatura/husmidity: 40°C 10471, B0% AH; Oparation imes: 10%, rated voltage appiied Passed
Vit < Doble amplitude: 1.5 mm 052 inch; Vibratiore 10 1o 58 Hz; i

Mochanical s Appliod vibration direction: X, Y, Z 3 diroctions; Times: 2 hrs cach B
characteristios | Dropping resstance Dropping height: 75 om 29.528 incr; Times: 2 Smes Passcd
Torminal strongth Pulling strangth: 9.8 N [1 kgf}, 10 soc.; Banding strong®: 4.8 N [0.5 kofl, loft and right 80~ { time Passed
Scldering Saldered in DIP soldering bath Tomporature: 230rC 44575; Time: 5 sec. Passcd
resstanco Tomporuture (DIP) Tomporature: 260°C 200°F; Teme: 10 sec. Passed

DIMENSIONS (mm 1)
1. Standard type S Package (Pressure i
ADP51+0

The CAD data of the products with a Y mark can be dowrloadad Fror hitpaliindustrial

nlet hole length: 3mm .118inch)

P comfocia/
General tolerance: 0.3 = 012

Racommended PC board pattern
CAD Data
| CAD Data Prassirs iniat hols ‘f'}”ﬁ” 609da
s il oa . ’° l - Lo Ll
AR i“& Tl:." 117
> 2 o 3
il oo ] 1
! Loy o8
G:DNJ :J AF07 25 T 25~
‘ i m2 Terminal connection diagram
ks ADE 7y
&‘5 ! 8 Voo BV DG Wout
+ 1 | I
’ l 4
CE c
2 or ’ ko
002 o3 000
m&ﬂ oressure DM c..‘;‘s‘
fieth _" Torminal No. Namo
12 1 Voo (Power supply [+1)
e 3T 2 NU (Not usablo)
—i 3 \Vout {Output)
NJ 4 NU (Not usablo)
18 5 NU (Not usablo)
3 GND (Ground)
2. Standard/Economy type M Package (Pressure inlet hole length: Smm . 197inch)
ADP51+1/ADPS1AT1
Recommended PC board pattern
CAD Data Voo NU Vaut
Fressurs it hole i dh -
S o
‘ o 1z :
e ] i i i L
! L 2slll2s R
GNDNU NJ  \&FO7 s
ode e
"l e Terminal connaction diagram
T il 02D
b <% VoSV DG Ve
8 —
5 T
{1 ct |O
i
200
o prassure DNU Torminal No. Namo
inkat noke 1 Ve (Power supply [+])
7‘2 2 NU (Not usablo)
4 283 3 Vout {Output)
i N | 4 NU (Not usabio)
W .!.ﬂ 5 NU {Not usablc)
o 10 ] g GND {Ground)

Panasonic Corporation Circuit Components Buisiness Division

industnial.panasonic.com/ac/a/ -5
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PS-A (ADP5)
3. Low pressure type M Package (Pressure inlet hole length: Smm .187inch) General tolerance: 0.3
skl Recommendad PC board pattern
——RR5baTR

254
- 100

e

2,?»-’»— e

Terminal connection diagram

Tarminal Na. Narno
1 NU (Not usablc)
Voo (Power supply [+])
GND {Grownd)
Vout (Output)
NU [Not usablc)
NU {Not usabic)
NU (Not usablc)
NU [Not usablo)

1 B Bl G ) S A

4. Low pressure type L Package (Pressure inlet hole length: 13.5mm 531inch)

2 Recommended PC board pattarn
‘ - 812 EE
f Prassers Inist holo .
il |
i —+ 254

Terminal connection diagram

B
e
an
()

A

Tarminal No. Narmo
1 NU (Not usabic)
Vo (Powor supely ()
GND {Grownd)
Vout (Output)
NU [Not usabic)
NU (Not usabic)
NU (Not usablc)
NU (Not usablo)

=l B 2l 5 S RS B

Panasonic Corporation Circuit Components Buisiness Division

industrial panasonic.com/ac/e/ —-6- © Panazonic Corperation 2013 ASCTB2ME 201303-T
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PS-A (ADP5)
5. Low pressure type P Package (Pressure inlet hole length: 15.6mm &14inch) General tolerance: 0.3
EnIE Recommended PC board pattern

PZ 54 8-TR2
100x3-300

Frossws nict hols
L)AL Loy

13.97
254
104
Terminal connection diagram
OO
s&Eda
Zisda e -'T
kAT 155
: 0.01 wF
T s
S
Tormral No. Narme
N =Gt 1 NU [Not usablo)
2 Vo (Power supphy [+])
3 GND (Ground)
4 Vout {Output)
5 NU (Not usablo)
TN 5 NU (Not usablo)
EHES 7 WU (ot umabia)
8 NU (Not usabla)
Panasonic Corporation Circuit Components Buisiness Division
industrial.panasonic.com/ac/e/ —7- ©Panmonic Corporaton 2013 ASCTB244E 201303-T
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PS-A (ADP5)

NOTES

1. Mounting 3. Connections 6. Quality check under actual loading
Use lands on the printed-circuit boards to 1) Please perform connections correctly conditions

which the sansor can be sacurely fixad. in accordance with the terminal To assure reliability, check the sensor

2. Soldering

Dus to its small size, the thermal capacity
of the pressure sensor DIP type is low.
Therefore, take steps to minimize the
effects of extarnal haat.

Damage and changes to characteristics
may occur due to heat deformation.

Use a non-corrosive resin type of flux.
Since the pressure sensor DIP typs is
exposad to the atmosphere, do not allow
flux to enter inside.

1) Manual soldering

* Set the soldering tip from 260 to 300°C
500 to 572°F (30W), and solder for no
more than 5 seconds.

* Please note that output may change i
the pressure is applied on the terminals
when the soldering.

*» Thoroughly clean the soldering iron.

2) DIP soldering (DIP terminal type)

* Please kssp the DIP solder bath
temperature no higher than 260°C 500 F
When soldering, heat should be appliad
no longer than five seconds.

* When mounting onto a PCB of low
thermal capacity, please avoid DIP
soldering as this may cause heat
deformity.

3) Solder reworking

* Finish reworking in one operation.

* For reworking of the solder bridge, use
a soldering iron with a fiat tip. Please do
not add more flux when reworking.

* Please use a soldering iron that is
below the temperature given in the
specifications in order to maintain the
correct temperature at the tip of the
soldering iron.

4) Too much force on the terminals will
cause deformation and loss in
effectivenass of the solder. Thersfors,
please avoid dropping and carelass
handling of the product.

5) Please control warping of the PCB
within 0.05 mm of the sensor width.

6) When cut folding the PCB after
mounting the sensor, take measures to
prevent strass to the solderad parts.

7) The sensor terminals are designed to
be exposad, so contact of the tarminals
with metal shards and the like will cause
output errors. Thersfore, please be
careful and prevent things such as metal
shards and hands from contacting the
terminals.

8) To prevent degradation of tha PCB
insulation after soldering, please ba
careful not to get chemicals on the
sensor when coating.

9) Please consult us regarding the use of
lead-frea solder.

connection diagram. In particular, ba
careful not to reverse wire the power
supply as this will cause damage or
degrade to the product.

2) Do not connect terminals that are not
used. This can cause malfunction of the
sensor.

4. Cleaning

1) Since the prassura sensor chip is
exposed to the atmosphere, do not allow
cleaning fluid to enter inside.

2) Avoid ultrasonic cleaning since this
may cause breaks or disconnections in
the wiring.

5. Environment

1) Please avoid using or storing the
pressure sensor chip in a place exposad
to corrosive gasas (such as the gases
given off by organic solvents, sulfurous
acid gas, hydrogen sulfides, etc.) which
will adversely affect the performance of
the pressure sensor chip.

2) To ensure resistance to power supply
superimposed noise, you must provide a
capacitor at the power supply input
terminal of the sensor in order to stabilize
the power supply voltage. We
recommend to provide 0.1 uF and 1,000
pF capacitor in parallel. Please confirm
the noise resistance with the actual
equipment and choose adequate

capacitor.
3) Since the internal circuitry may be
destroyed if an external surge voltages is
supplied, provide an elemeant which will
absorb the surges.

4) Malfunctioning may occur if the
product is in the vicinity of electrical noise
such as that from static electricity,
lightning, a broadcasting station, an
amateur radio, or a mobile phone.

5) Since this pressure sensor chip does
not have a water-proof construction,
please do not use the sensor in a location
where it may be sprayed with water, etc.
6) Avoid using the pressure sensors chip
in an environment where condensation
may form.

Furthermore, its output may fluctuate i
any moisture adhearing to it freezes.

7) The pressure sensor chip is
constructed in such a way that its output
will fluctuate when it is exposed to light.
Especially when pressure is to be applied
by maans of a transparent tube, take
steps to prevent the pressure sensor chip
from being exposed to light.

8) Avoid using the pressure sensor chip
where it will be susceptible to ultrasonic
or other high-frequency vibration.

under actual loading conditions. Avoid
any situation that may adversely affect its
performance.

7. Other handling precautions

1) That using the wrong pressure range
or mounting method may result in
accidents.

2) The only direct pressura medium you
can use is dry air. The use of othar
media, in particular, corrosive gasas
(organic solvent based gases, sulfurous
acid based gasas, and hydrogen sulfide
basad gases, etc.) and media that
contains moisture or foreign substances
will cause malfunction and damage.
Please do not use them.

3) The pressure sansor chip is positionad
insida the pressure inlet hole. Never poke
wires or other foreign matter through the
prassursa inlet hole sinca they may
damage the chip or block the inlet hole.
Avoid use whean the atmospheric
pressure inlet is blocked.

4) Use an operating pressure which is
within the rated pressure range. Using a
pressura beyond this range may causa
damage.

5) Since static charge can damage the
pressure sensor chip, bear in mind the
following handling precautions.

(1) When storing the pressure sensor
chips, use a conductive material to short
the pins or wrap the entire chip in
aluminum foil. Plastic containers should
not be used to store or transport the
chips since they readily become charged.
(2) When using the pressure sensor
chips, all the charged articles on the
bench surface and the work parsonnel
should be grounded so that any ambient
static will be safely discharged.

6) Basad on the pressure involved, give
due consideration to the securing of the
prassura sensor DIP type and to the
securing and salection of the inlet tube.
Consult us if you have any queries.

7) When coating a PC board after
mounting the pressure sansor, be sura o
prevent the material from entering the
pressure inlet hole or atmospheric
prassura inlet hole. Use an elastic resin
for coating to avoid expansion and
confraction due to heat, which apply
stress to the sensor.

Please carefully examine the usability.

Panasonic Corporation Circuit Components Buisiness Division

industrial.panasonic.com/ac/e/
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Adafruit BMP280 Barometric Pressure + Temperature Sensor

Xopahapmnog Zwtnpdmnouiog
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https://learn.adafruit.com/adafruit-bmp280-barometric-pressure-plus-temperature-sensor-breakout/overview
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Pinouts

@ BMP289 @
Pressure &

Temp Sensor

GND ' SDO

OOOOOOO

3Vo SCK SDI

Power Pins:

¢ Vin - this is the power pin. Since the sensor chip uses 3 VDC, we have included a voitage regulator on board that
will take 3-5VDC and safely convert it down. To power the board, give it the same power as the logic level of
your microcontroller - e.g. for a 5V micro like Arduino, use 5V

¢ 3Vo - this is the 3.3V output from the voltage reguiator, you can grab up to 100mA from this if you like

¢ GND - common ground for pawer and logic

SPI Logic pins:

All pins gaing into the breakout have level shifting circuitry to make them 3-5V logic level safe. Use whatever logic
evel is on Vin!

® SCK- This is the SPI Clock pin, its an input to the chip

® SDO - this is the Serial Data Out/ Master In Slave Out pin, for data sent from the BMP280 to your processor
® SDI - this is the Serial Data In / Master Out Slave In pin, for data sent from your processor to the BMP2E0

e CS -this is the Chip Select pin, drop it low to start an SPI transaction. Its an input to the chip

if you want to connect multiple BMP280's to one microcontroller, have them share the SDI, SDO and SCK pins. Then
assign each one 8 unigue CS pin.

12C Logic pins:

e SCK- this is also the 12C clock pin, connect to your microcontroliers 12C clock line.
e SDI - this is also the 12C data pin, connect to your micraocontroliers 12C dsta line.

Leave the aother pins disconnected

hitps=learn.adafrut comadafmut-b
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Charger module with TP4056 controller

TP4056 1A Li-ion

BATTERY CHARGER @ e-Glzmo

{ATRONIX CE

Technical Manua! Rev 1r0

The TP4056 is a complete canstant-current/constant-voltage linear charger
for single cell lithium-ion batteries. Applications are in cellular telephones
Portable devices, USB Bus-Powered Chargers. The boards needs a 5V
power supply. The current resistor can be replaces for other charge

currents.
Features: General Specifications:
= Complete linear Charger in SOP-8 Input Supply Voltage: 5VDC
package for single cell Li-ion batterries Input Supply Current: 150uA
w— Conslant-current/Constant-voltage Regulated Output voltage: 4.2V
= Charges Single cell Li-ion batteries BAT pin current: 500mA
directly from USB port PCB Dimensions: 25mm x 19.2mm

s Soft-start limits inrush current
Preset 4.2V charge voltage with
1.5% accuracy

Pages 1 of 4 pages ©2016 by e-Gizmo Mechatronix Centra TP4056 1A Li-ION Baltery Charger
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Figure 1. Major parts presentation of TP4056 1A Li-ION Battery Charger

2.2mm

25mm

IN+ TP4056 4 4
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II.
.
-

19.2mm

IN-

Figure 2. TP4056 breakout board PCB Dimensions

Pages 2 of 4 pages 2046 by 8-Gizmo Mechatronix Centra TP4056 1A LI-ION Battary Charger
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Pin and light state descriptions @ e:Gizmo

Table 1: Indcator light state

Charge State Red LED Green LED
CHRG STDBY

Charging bright extinguish

Charge Termination extinguish hrght

Vin too low

Temperature of battery extinguish extinguish

too ‘ow or too high,

ne battery

BAT PIN Connect
10u Capacitance; Green LED bright, Red LED Coruscate T=1-4sec
Nobattery

Table 2: Rprog Current Setting

Rprog (k) | BAT (mA)
10 130
5 250
4 300
g ggg TYPICAL APPLICATIONS
1.66 690 r ghec=sY
15 780 12104 2(0.2~0.5 Q)
1.33 900 — td-
12 1000 Jrow
b e  BAT
CE
TP4056
CHRG  TEMP
ISTOBY PROG
GND
3
Pages 3 of 4 pages ©@2076 by e-Gizmo Mechatronix Centra TP4056 1A Li-ION Baltery Charger

Xopahapmnog Zwtnpdmnouiog 62



Yxeblaon Katl uAoToilnon eAEYKTN LETPrOEWV QUTOKIVATOU HE Xprion arduino

Supporteds batteries type

(=re-Gzmo

Table 3: Supported baltery lypes
Type Chemistry Nominal Voltage Charge voltage

ICR LiCoO2 36/3.7v 42v
IMR  LiMn 36/3.7v 42v
IFR  LIFePO4 32/33v 3536v

Table 4: Supported battery size
Battery size  Resistor

26650 Std.
25500 Std.
18650 Std.
17670 Std.
18500 Std.
17500 Std.
Smaller Custom

Reference:

Supported
YES
YES
NO*

http:/Aygte-info.dk/review/Review%20Charger%20TP4056%20UK . html!
https//dinmh9ipbv2uc. cloudfront. nel/datasheets/Prototyping/TP4056 pdf

Pages 4 of 4 pages ©2016 by e-Gizmo Mechatronix Centra
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BO505S-1W SINGLE OUTPUT DC-DC CONVERTER

MORNSUN"

- FEATURES
B_S'1W & B_D'1W Series = High efficiency up to 80%
1W, FIXED INPUT ISOLATED & UNREGULATED . lCorltr_aa«:t Sllfmlpsg fgge
= = Isolation voltage: 1KV

SINGLE OUTPUT DC-DC CONVERTER = Operating temperature range: -40°C to +35°C
e Good temperature characteristic
= Internal surface mounted design
= No extemnal component required
« PCB Mounting
= International standard pin-out

rots C€ cAlus APPLICATIONS

PART NUMBER SYSTEM The B_S-1W & B_D-1W Series ars designad for application

BO5055-1W where isolated output is required from 3 distributed power

T Rated Power system.

Package Style These products apply to whers:
- Qutput Voltage 1) input voltage variation < £10%:

Input Voltage

2 2) 1KVDC input and output isolation;
Product Series . P P

3) Regulated and low ripple noise is not required.
Such as: digtal circuits, low frequancy analog circuits, and
IGBT power device driving circuits.
SELECTION GUIDE
Input Voltage{VDC) | Output | Cuteut Current Input Current | Reflected Max. Efficiency

Mode! ‘ mA) | (mA)yp) | Ripple ¢ | Ce.typ)

sl g9 | O | | v | @RS BS P | o) g | fepred
BOS0SSD-1W 5[5 [ we ] x| O % | wce
BO5155-1W {4555) 15 7 7 247 20 ULCE
B120351W | "33 | 308 | 30 | 110 | ' gyl &
B12055-1W 12 | 5 |20 | 20 | o | - = e | wee
B12125-1W (102-13.2) 12 a3 9 104 78 ULCE
BI21SD-W | 5 | & | 7 01 | . 80 | wce
B24055-1W o1 Gl 9 5 200 | 20 57 8 81 73 ULCE

Ncte: The 8_8-W2 & B_D-W2 series also are avafiabie In gur company.

INPUT SPECIFICATIONS

Item Test Conditions Min. Typ. Max. Unit
EVDC input 07 - 9
Input Surge Voltage P | T | =
{1sec. max) 12VDC input | 0.7 | - | 18 VbC
24VDC input 07 - 30
Input Fiker Capacitance Filter
OUTPUT SPECIFICATIONS
ltam Test Conditions Min Typ. Max Unit
Output Power 0.1 - 1 w
Output Voltage Accuracy See tolerance envelope curve
| st I 3.3VDC output - - .5
ine ulation For \in cha £1% t 1
L i3 ? Others - - .2
3.3VDC output - 15 20 -
5V output - 128 15
Load Reguiation 10%0100%bad oo orP - .
12VDC output - 8.3 15
15VDC output - 8.3 15
The copyright and autharky for ?e Interpratation of the products are resrved by MORNSUN B_S-1Wa&B_D-1W B/4-2017 Fage1ofs
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Temperature Drift 100% oad = - | w03 %rC
Rippie & Noise* 20MHz Bandwicth & 75 100 mVip-p
Short Circuit Protection®™ - - 1 s

Note: * Rippie and nolse are measured by “peraliel catie” method, please see OC-DC Converter Appication Notes for specific operaticn
“*Supply voitage must be discontinued at the end of shart circult duration.

COMMON SPECIFICATIONS

Item | Test Conditions Min. Tvp. Max Unit

Insulation Voltage ' Tested for 1 minute and leakage curent less than 1 mA 4 1000 | - ' - A VDC

Insulation Resistance | Test at 500VDC | 1000 - | = m

Isolation Capacitance ‘ Input/Output, 100KHz/1V . - 30 - pF

Switching Frequency | Full load, nominal ingut voltage [ =7 1w | - | w

MTBF | MILHDBK-217F@25C | 2500 — | = | Khous

Case Material Black ﬂa‘ne—felard(aUT ga:t\:.‘/ _Tj?a'.-reszstam plastic

Weight B_S-1W Series - 12 = '
8_D-1W Series - 1.8 -

Item Test Conditions Min Typ. Max Unit

Storage Humidity | Non condensing - ‘ - ‘ a5 %RH

Operating Temperature | Power derating (above 85°C) 50, | O |18 7|

Storage Temperature ' -85 - x 25 o

Temp. nse 2t full load - 25 -

Lead Temperature 1.5mm from case for 10 seconds - v - ' 300

Cooling ' . . Fres air convection

EMI CE CISPR22/IENS5022 CLASS A (Extemal Circuit Refer to Figure1)

EMS | £SD = IECENS100042 Contact 8KV perf. Criteria B

EMC RECOMMENDED CIRCUIT

EMI Recommended External Circuit:

| B_S-1W Series B_D-1W Series
N ».J : Racommended extarmal clrcul paramaters Recommenadad external circult parametars:
\ | ‘ | Vin: SW12Vi24V Win 5V-
=, sUT [leoss ©1: 1pFsov C1: 1yFISOV
I | ‘ T Not=: Proguct bare Input of SVI12V alraady mest \Win - 12V
aNo o - aND av} I CLASS A, Increase the capacitor margin Increase. C1: 2.2uF/sgV
{Figure 1)

PRODUCT TYPICAL CURVE

Tolerance Enwelope Curve R
+15% b Temp erqture Derafing Graph
- 810
S+10% g
2 31CC
+0%
< 20 :
g 9 3 50 i
2 f; Safe Opercing Area |
L m & 40 |
2
2 0% § 20 :
o
o
10 20% 40% o0% 80% 100% -40 0 40 85 106120

Output Current Bercant Ambent Temp erature (o)

Nominal Inpyt Voltage)
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Efficiancy VS Input Voltage curve Efficlency VS Cuput Load curve
(Full Load) —— BT Min=Vinnomiral) o DEAEC- TA
—— e | ~o— POT0ED TW
Yo ! 00 ' ' i
0 N B
0 - 80 v: ‘e i 1 Pt
T 0 =t z 0 - "@L’%""'""“"’"‘HH
% 0 - | G R P ol :
£ ) I 4 0 ‘/. i l
£ | ° | | l
g ® t eY9%N i r
E 0 ! E % -t !
2 | o
i | 0 -3 R N 5t S L 50 K0 53 8 5
I:_: | 0 ! 1 1 —1 i
46 A7 48 49 50 51 52 53 54 55 W0 0 A P 0 S
Input Vollage(V) Total Oulpul Cunent (%)
OUTLINE DIMENSIONS, RECOMMENDED FOOTPRINT & PACKAGING
B_S1W
HL &AL 1 asD ONES 1D
L
=3
= —
Freort VWire 3‘ |
B ik o
! . r —_
4 . e
4.0 (0151 IR0 A0
r
Mole . Giid 251251 mm
v TEEICED] -
&N - = s e RECE
YEC LD, g 3
2 1 Pn Our
S T B Pin Functicn
A31°0012) Y= w1 06 274) 1 GNB
Bottom Yiew = v
’ 7 “in
3 oy
- N, - i
Hete: - el
Uniz :mmfinch]
Pin sartic tolarannes (10100 G.O04)
General lolerance:. =.25]20.010|
The copyright and authorRty for the Interpratation of the producss are resenved by MORNSUN B_S-1Was_D-1W B/4-2017 Page3ofs
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B D-1W
WO AN ks 3 1

G105 GoNIE] -

r
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- - — — —
ﬁ 2 “roat vinw ':' £ {_ 2
o w roat iz ] 0
o o . I ! h I
R —
= ' I |
L 1
: (I} 4
053(2.020) - = ' | AR )
S‘
= § 1270 [0.200) —— Note Srid 251254 mn
e =
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& ) 1 ¥
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a 3 -
Pty vigw e ch Pir “Lnczicn
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H > LR | 4 in
O aOnngE] % o 535 L0 5 +Wa
/ oV
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Fin section to eecen: 10 15[ LC.00T°
Geresgl tnlerarces +12€ =nnmt)
TEST CONFIGURATIONS

Input Reflected-Ripple Current Test Setup
Input reflected-ripple current is measured with an inductor Lin and Capacitor Cin to simulate source impedance.

Osclicscope
,JWL'..Y‘ & 1
"Ir‘: on m=lDCYDC [ Losa

Linf47uH)  Cin{220pF. ESR < 1.00 at 100 KHz)

DESIGN CONSIDERATIONS
1) Requirement on output load

In order to ensure the converter can work refiably with high efficiency. the minimum load should not Jess than 10% rated load when it is used. If
the needed power is indesd small, please parallel a resistor on the output side ( The sum of the efficient power and resistor consumption power is
not less than 10%), or use our company’ s products with 3 lower rated output power (B_S-W2 & B_D-W2 Series).

2) Overload Protection
Under normal operating condtions, the output circuit of these products has no protection against overload. The simplest method is add a circuit
breaker to the circuit

3) Recommended circuit

if you want to further decrease the inputioutput ripple, an capacitor fikening network may be connected to the input and output ends of the DC/DC
converter, see (Figure 2).

It should aso be noted that the capacitance of fiter capacitor must be proper. If the capacitance is too big, 3 startup problem might arise. For
every channal of output, provided the safe and refiable operation is ensured, the recommended capacitance of its fiker capacitor sees (Table 1).

The copyright and authorRy for the interpratation of the products are resarved by MORNSUN B_S-1Wa5_D-1W B/4-2017 Fage dof5
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0 . < #Vo
Cin = DCiDC Coutw
GND ¢ I oy

(Figure 2)
EXTERNAL CAPACITOR TASLE (TABLE 1)
Vin Cin Vout
(VDC) (uF) {VDC} (uF)
5 47 3.35 10
12 | 22 | 12 | 22
24 1 15 1

A)QJtpmVoltage Regulation and Over-voltage Protection Circuit

The simplest device for output voltage regulation, ower-voltage and over-current protection is 3 near regulator and an capsacitor fitenng network
with overheat protection that is connected to the input or output end in series (Figure 3), the recommended capacitance of its filter capacitor sees
(Table 1), linzar regulator based on the actual voltage and current to reasonable selection.

Vin 0—REG T rres Ao

DC||DC
GND

o v
(Figure 3)
5) Cannot use in parallel and hot swap

Note:

1. If the product is not operated within the required load range, the product performance cannot be guaranteed to comply with all parameters in the
datasheet,

2. The maximum capacitive load offered were tested at input voltage range and full load;

3. Unless othenwise specified, parameters in this datashest were measured under the condtions of Ta=25C, humidity<75%RH with nominal input

voltage and rated output load;

4, All index testing methods in this datasheet are based on our Company’s corporate standards;

5 \We can provide product customization senice, plesse contact our technicians directly for specific information;
8. Specifications are subject to change without prior notice.

MORNSUN Science & Technology Co.Ltd.

Address: No. 5, Kehul St. 1, Kehul development canter, Science Ave., Guangzhou Science Clty, Luogang district, Guangzhou,P.R.China.
Tet 86-20-38501850

Fax36-20-25203063

HHp:\weA. MOMSUn-PAwaL.com

The copyright and autharRy for the interpretation of the products are resanvad by MORNSUN B_S-1W&5_D1W B/4-2017 Pagesofs
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https://www.arduino.cc/en/Guide/ArduinoUno
https://create.arduino.cc/projecthub/prajaybasu/arduino-environmental-monitoring-
7508d1

http://henrysbench.capnfatz.com/henrys-bench/arduino-voltage-
measurements/arduino-25v-voltage-sensor-module-user-manual/
http://satujamsaja.blogspot.com/2016/09/read-temperature-and-barometric.html
https://www.itead.cc/blog/nextion-tutorial-based-on-nextion-arduino-library
http://openhardware.gridshield.net/home/nextion-lcd-getting-started-for-arduino
https://randomnerdtutorials.com/nextion-display-with-arduino-getting-started/
https://dlnmh9ip6v2uc.cloudfront.net/datasheets/Prototyping/TP4056.pdf
https://lygte-info.dk/review/Review%20Charger%20TP4056%20UK.html

https://docs.easyeda.com/en/Introduction/Introduction-to-EasyEDA/index.html

http://motorcyclemd.com/carburetor-synchronizing-fine-tune-your-carburetors/
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