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ABSTRACT

A solar drying plant is a drying plant that uses alternative energy, namely solar
energy. The oven's characteristics use the principle of a parabolic dome. Which is widely
used in SME businesses, such as drying to make dried fish to increase income for fishpond
farmers. Therefore, the purpose of this dissertation is to design and build a solar energy
drying plant. Including developing the drying system to be intellicent by displaying and
controlling via the loT system, making it convenient to use and helping increase income for
small, medium and large SME businesses, which will use the ESP32 control board as an
internal control and command. System in the drying plant the drying plant will have a
temperature and humidity control system. There are temperature and humidity sensors as
controls within the system. There is also an IoT system that can be viewed online through

the user's smart phone.
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2.9 Twawaa (Solar Cell)

Twaniwad (Solar Cell) 3o Wwaduaseniing uaziivane o aufinlude wadlnlaha
m18n (Photovoltaic cell) {WugUnsaididnnseiind Tgnuwuildiuegisunsvane lunswdn
nszualwiiainwdsnuuaseniing Avihainanshsfniwdaniey Adauandiluninde
wassuuaseniing Tndundsaulaiin Solar Cell) Tnowdsaunszualuiirindalsainlesn

wadtu Wulwiinszuanss vse (DC) Nanuisavunlduselowilaviui

2.9.1 Tganwaa Anannisvineusensls
n1sviuveslgawadazidunszuaunsd suannndssusadiinatedu
wdalwihlalaense Tnenslduadadundundumdnlni waz fndsulnssnuivansis
fdn agilAianisaneneandsausyriInaiy lnendauanuaasiliindidnnseu wse
msindsudivasnseualniinduluansiing Suiliinnseualiiiadanandiannsadluld

Ul

2.9.2 anwuzAsinuveslyawas
dlefuasofingnnnseznyu fuwuslearwaduasainaserfingasiinisanewm
wdrnuliAusidnasou waglea FaaviliAnnisiedoulmiu Tnudidnnseussiinisindeu
TUsaushfudl Front Electrode wazlaafazindoulmlusiusafufl Back Electrode a1nt
dlafinmsideuseszuuisasiniinein Front Electrode waz Back Electrode Wdiefunuy

AsU2995 Nagiadunseualvinfanunsathluldauls Tnsazuusoenidu 2 daundn o fsil

13



¥

1) Tvawaddniuinuuasiinnode unsingsloawas uundnield
dmsuthuitnendedadidaudauin 1-12 Alatad w3e 1,000-12,000 Sad 39
ausadenvuialimuunzuanisidaula Wunisdisannaisensidlnney
nansTuldunn 30-70% Fuagfuruiadidesmsindsliau Requirement 7
Foansvetuiaray Falvawaddusutnunariinetdedeudseasssuy
geundafifimsdeudedntussuvveansiuin wWielinisldemudulueged
Uszansaw wenandmnldlivdedemnsadsanlasinisniausseny
reluaulinunsladnladneae

2) Tnewaddmsulssuuarssiagnamnssy mafnsaleaeaddmiulse
anamnssuianansavilauiu Ineguseneunisuazidnvesgsianate 4 au
Aldlaludwndoumdlinnuddylundinuazerniiduiinstuanninue
Fouuarlivilinnzlanfou mannfufuinfsdessuund e unaeinduy
vdamlssany delddmsunsnanuaziedesdnsee q msuenanaglidu

Jafualgsglnaunsauszndnalululanuuaserensuwasiiie?

2.9.3 Uselgwivaslvaawas
nasulninlwaswad Wundsnunldlaedrdludnanazludtunun g4

ndINsAneszuulraTwadissusaunal Aaunsaldlamdeuluiwuuun@viall wu 14

[

dwmsuldauedadldlniising 9 ameluduldvnia lidnezdu Wivesesusuennia wes

I

U 1A30s9ndn THRuADNAIADS B15500UA LATOUAELY Lag DU 9 DNNINNIY NI DULILA

dBQ

mMsdaliiaauainaneludiu

Y A 1 '3
Janvasszuulvaad
< o & a o a v I o v a o
- JWundsuarendulinsiudwnndsy lavitliiinnnglandau
< 9] ~ P 1o w a =y
- Hundsnunllaegnellddnnn wsizhananaisening i unus
= o aNay 1y P 8 = a o v I3
-1 Jundnuninlidesdedudenn wWswafassszuubilauinsgiun
ausaldlunaunarsiulans
- ynbilideaunsadnsinlasswieliaulinunislidnlaaneae
- HreUsendadnllle 30-70% Yuediuruinvean1sinmg
- fengnsldauuu 20-25 U Auediunisquainu
Jaidgvasszuvlawad
- fosinsind sl iiugeldiungy duszaunisal agldnisaiuauain

AN



- nsudnlniluusas fuenaldwinduluegivaninenniAuaz uasian

- anunsoras i laIzIwa1Na9 L YSaUINLLAILANWANTY

2.9.4 d@rulsenauvaslwanwas
syuulwanwas Jarulsenauddey an o Ao Aukslga1wes Jeasyimniinsy
wasaingiialglunsasialuiinsenanse Inverter dntniasunUasliinnsewansaile

nundawadndulniinseuaaduielrlgiuiasaslnirluasiSouls

i il
S A 55
UM 2.8 uralwaead

| E Ve o a oa a ) A €8 v & o
RLGRIC GG LWUEIUITEAEINANTALURYUNA I ULAIBNIRE T dunaaau

I Al ula dvaneUsenn feussnnideuny Ae wuuldaisnesiuidamnsu (Silicon

Semiconductor) futhilidusnaadunasanuainwasaindwalasunasudunseualudii

e,

a A

WUy DC LL‘Ulﬂ’e]’e]ﬂL‘ﬁuaﬂ 3 YUA AB

1) lulumsdnalad (Monocrystalline Silicon Solar Cells)

MONOCRYSTALLINE

sUfl 2.9 unsleawaduuulaluesadialatl (Monocrystalline Silicon Solar Cells)

NNFUN 2.9 uansiadnuazunslaaniuululuasasalad idnainugn

aa = N o a A . . . N A Ao aa A
FanounY) N3038nNdNT011 single crystalline (single-Si) [ustinfiviuandaneuind

15



a = a v i

AUUTansas TanvausduuiaddnouuiudmioudnSalddulaefidudintunvhwiing

Y

nszualniiiunateans wae avyusdeeniielulauszavaninnisldanuasan
v

= 1 I3 a Y ¢
afvaslwawaduwuululuasanalal

- fusgAvSamlunmisudandsnulnigege

'
a

- annsaudasnszualiiiiiadivedi 16-21 % indanuiigs
- Tenunlunsinsadseninwaaloalwasvindy
- oglduunnin 25 Y
v = 0 I3 a o/ s
Jardsvadlwanwaawuululunsanatal
- dnengandviindu

- winfiFanUsnuiegnianatenvasilinisudnlnihanas

2) Tnam3analay (Polycrystalline Silicon Solar Cells)

POLYCRYSTALLINE

gUﬁ?‘i 2.10 unslgawaaiuulnwaasanalatl (Polycrystalline Silicon Solar Cells)

9INJUT 2.10 uansdadnuazunsleanvaduuulndnsadalad iuuneilddanou
waenazareiolusuiniiavesnisndaliih ualiiSnisiilidudeu uazliddnoutosnd
wuu TlupSadalad Jeilrlassaiswesdinauysaitesndt faluszavsamdesnd
Y A 1 [ a a v <
donvaslwawaduuulnansasalal
- dnmgnniundlgawaduuulndnsanalal
- fsgAvnmmanaanseualiihngaumaiias
v = 1 3 a a o [
daidevasluarwaduuulnansanalay
- ausauUaanseualnfinafeegi 15-18 %

- Teunlunsfnsaunnninwaagataasuulnansasatall
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3) wialwanwaavin Wanue (Thin Film Solar Cells)

THIN FILM

U 2.1 unsleawaduuuundlaaniwadeiln Wduuna (Thin Film Solar Cells)

IN3UN 2.11 wansdeanwaziadeawadyila Hduu1e viselsendnde i
pzuesHladaneu(Amorphous) Wunsidaneusnaiuduiliduung o deutunaie 9 du
dielianunsasuuasendindNunanddeewieuvasdunszudlni wiwnahanwaduiinily
Aoeduniiey Wewniiusz@nSamis Funnzdmiuldnugunsallvihawadn

Y A 1 (3 a a) ¢

denvaslwawaduuuvila Wauui

- A91mgnnIukelga e Al uUd
v = ' s a a6
taidevasledrwaduuunin Aduuig
- awsauUaanszualifinadeegi 7-13 % delrusednsamien

- agmskinulienuny

2.9.5 lwawad inszuy IMauwansaienuagials?
a o ' o ' v & o o o
nsfnfAssyuulramaniulagiuatunsauusesntailu 3 ssuunan 9 faefiu
daliingauiun1szuwuuresldanu uag wsnzaufunuinisinms fail
1) 52UURaUN3A On Grid Wussuulwatwaangnabnainnsinii waglnin
nanlnanwRalsaTwas winnzdmsutnunnordeltluinluyranainaieiu
170 Tnesyzuudazhiduunnasidrsadl ndalndilawa ey Fenaudnma

lwanwadszuuilagdesveayginnmsiinewlutegiussuuiideuldauuin

d‘
Vg



Solar Panels

AnauAansaneln
thu

Controller — Inverter

5Ufi 2.12 szUUBBUR3A On Grid

2) szuuaanin3a Off-Grid Wussuulsawadilddousdetunislni Taeayd
uannszualniudldlnasiuilunounatstu wazfimdoasiinnsdisesily
wumneslildluneunansiu (Miedeninduszuu Stand Alone ) lidosve
ouaa s nMsfadafsssuuiinng fuanudinliainni sl

Taifle Wy Wuislng vuesyas

Solar Panels

Controller — Battery — Inverter

Uil 2.13 szUveevinia Off-Grid

3) ssuulausa Hybrid tunisuansgnineszuu Off Grid way On Grid As il
AMsausalnann1siii saudunsisluindalaanwusdeaiwas waz
IINBUALADS S LUNTMN Hlga NannsEwabni1u1nLAunI1n15 99U

nszualnihazgnasluiiulinuunnes waganunsafwldlugiswiainalshiu

[
Y]

wiszuulauiaavldanunsavensvualnlviuniasyls anvedadsnninis

LY
a

AnsangannIvibidldeslasuauien
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Solar Panels

grauanmsangln
1y

Controller — Battery —  Inverter

U 2.14 szuulsuin Hybrid

2.10 Twanv153 Aaulnsataas (Solar Charge Controller)
\Hugunsaldrunilewesszuulnihmdsnunaseriing wuu Off-Grid Taevinuiisy

waslinsziansa (00 Mnussleaiwad udraruaunmsnsadssaliihlifuwunnes
wielalinsnsausradinunmedinniuly @shedannifuluenailiuunnedidens
vioszidald) lnodlonunmeiniavszqiuuds Munfa aoulnsaiasd fazyinnsdanis
¥1359Us2qlnesnludd ludigtuledarisa reulnsawes dldnuey 2 Ussunn fie

1) Pulse Width Modulation (PWM) 51A190 Us¥aNSAIMNSULUAINGINUIINLNG
Todgad i (IfUszanas 80% vadaind: W n191n uia PV) isnzfusyuu OFf Grid 9uin
&0 q Aidean1suszudadunu Fdlutiatu Msamesiuu PWM S5adauslszanm 300
udaUTZUIU 4,000 UM %uagif'fwmmawaiﬂﬂw fichargersossuls & PWM Solar Charge
Controller aunasne 9 AuaudosntsdaumusesusSinanszualldou fwolud 10A
20A 30A 0A 50A 60A LaZldoNAULIIRU Input Lo 12V 24V 48V %38 96V

2) Maximum Power Point Tracking (MPPT) $1A174n31 PWM Uszanad 31
UszavBnmmsudasdsnuan uralvaieadgs (e u100%wesening: W isnannung
PV) nganfUszUU OFf Grid auialvig) wiedosmsssuuiifiussavsnings Snauuy

MPPT §sanunsatiegnangnisldnuvesuunnesdnie Feludagdu (n.a.59) ¥sawesiuy

q

o

MPPT H51AaausiUszanad 3,000 unaUseanay 30,000 U Yuegiugviauazvun

nszualnil fichargersosiula



2.11 wUALADS (Battery)

[
N (Y

LURLIaS Ao aunsalnUsznaunlewadlwiall (Electrochemical cell) Aawsinta

a
aaa

wadiulllnsuravwadiinis@eousefumsluiln Ssanunsaasundsnuedfidavaudu
wds iy wusmeiusnainazUsznausewadiniinaiifidnisnoffunds Sadidus
(Separator) fivhwihiidussrinstalnfhveswadluiueiiiiunsdefuiielilaviugased
FefuagUasAuszneundnueuunaesdl 4 ssddszneu liud

1) $hau wie wolum (Anode)

2) 42u7n wie ualna (Cathode)

3) §iénInslad (Electrolyte) iuansiionnegluanuylafld dedulnaify

asavaneiuszneumeeynafiiuszgiindeuindeuiivietinse el

4) fuus (Separator) LHudagiluawiulnilvimihiuushussninadaaesdn

I I 1
I 1
UM 2.15 sUnazdganvainaliiwaduunnes

2.11.1 wuAwaInena-n3a (Lead Acid Battery)

wupneIngi-nsn a¥1edulud e 1859 lagtinfidndunad ey Gaston
Plante wunweisintuuurialildviafiiunias Fstdnsdrumdanusorminisann
uardnsdundsureUsinafismuaiisnidudaudedmindeudnags ilesanntan
anunsonlddne waginszurunmandalududou wumneivssinnagia-nsndtaau ¥ian
nziafifidnumengu (Porous lead) drudauinidu nzdeenlas (PbO,) Afidnuwmewgy
Wiy Inefinsafugduniensadaiiain (H,50,) Wudwduasazaredidninslan uavd
UiAsenadiiavudisaedluseninanisldnunlfifuiiuauladmiunisldauly

= s Y % ° o & ¢
Lﬂi@@ﬁ]umwm@\ﬂ%ﬂﬁgLLaQQﬁqﬂﬁUﬂqiﬂ@Lﬂiﬂﬂﬂum

'
a

1) wUnmaIneAa-nTn dnsufinuadeseud Starting Lishting lgnition w38 SLI
Battery Lunummednsa-ngiaifidndrunisldamnniian Tnegnlddmsu
nuiidosinszualnihgaudusszdy wu dmivinedossudlusosud uie
AniTeseuddmiuiaiesdns ﬂy’nﬁmmma’%‘éw%’uaﬂLﬂ%wuﬁ%ﬁmqmﬂﬁi’f

AU Useunau1-3¢
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2) LUALABIAEN-NSA LUU Deep cycle WWunuameidunsuldnuaienseus
! ! lﬂl ) = vV ! | ¥

sgwrailonduszeziiaiuiu lnelinsldnuegvateuseinan wu Tdauly

salniflh sanadwl n3e dwmsusaluirainuvamdnunyuisy wu v

NE19U1N Solar Panel wisundsululdaunald wunmasuseinni

v Yy
[

anansnmeUszalane 45%-75% veandsnuiivazauey alliuegiuusiay

[
v

HNAnusiazdve

2.11.2 wummas Deep cycle
= ' I a Y =
WUnLRBS Deep cycle wuseanilu 2 wilawen o fie
1) wumee3 Deep cycle ¥iln 30 Flooded type deep cycle battery 1Uu
wuatesvlinidenldanuuinfigalussuy Solar cell kagssUUNEIIIU
muden wszdiewSouiisuiuse Ah udd Wuwunmeisiafdueine
nsaamuigawiidurinfifdeanisnistisesnyieg walaue wu n1s

(% '
a o [

WALUINAUNTONITYINAIUALDIATILUALADS AUNITAAGINADIRAG U

Aaa .

NuRRTaNFa18w kazndludneuzdulamnty duwunmasvinui

e

A & A a A av v ° ) g &
MUuwuy Maintenance free n3ouilaf kifasnisnistrgedneiudu

a o (% '

essiinfiosnuuuintifiongnsldauduas muiiduansuussfusiniy

2) WUALABS Deep cycle BauRe wumaes wiadndiusuussiunisly
wuamed wuameleleiilassad aduszuuda lidesmanistigednm
AIUANLIITUTBIENTaYA1EM I8 T U siLRg ATy

3) WuUAMB3 Deep cycle viln GEL wumime3 Deep cycle viin GEL ifu
wuse3 s emsdanuivasivluaisazarelununned vild
naneiduea ieannisiinAnsuazannisnsziilenvesansazaned og
mely nmsvsalalituuumne’ Deep cycle wiindunazidlofinisunsalil
Tiuuunmed s uAull awilminnesiefiseu 9 wdunyia Feagli
walidufatuuiune faauaansalumsiivlnezanasly aunseiaes
fafiing uldaseduluguuud wildanuansalunsidiulnnduan

WAL D LAY



Transpower

;'Gslilfz-w;
@O ®
A

WABNING

5Ufl 2.16 Battery GEL 12V 100Ah

¥ a o &
YDAVDILUNLADINSNI-NTA LUV Gel

WUALAD3LIE lifiaeN 15N TU135nE

wusLMasLaakisTlua

LUSLABIRANUNIUADNTHURLLIDU

aunsanusiegmngiiadla
YoidVDIMUAMDINLAI-NTA WUU Gel
- LUAMETRATTIATUNG
- LUALABIREYISAT
- fauhwonisansalviiu
4) wumAa3 Deep cycle ¥in AGM %38 Absorbed Glass Mat %50 ¥iaan
Prglnvesnata Wuwumnessiafiinisinermdiglnvesnaaldasiy
Tunshuusaswadiftoliinfiuiidnsufivansazaneiniu wsizanee
lwesnanasinnuaiusalunisgaduaisazaislad vinlviansazaned
Usinaunniu vaiileWongmslinuresuunneiintutiues wunnes
Deep cycle win AGM Junilslunummed vilandrusuussiuniely

VRLA uaztluszuuln w3s sealed winlaisimadinisingesnm
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;5‘1]17; 2.17 Battery AGM 12V 100Ah

P96 WUALNBINZNI-NTA LUU AGM

Jastunissiluales

RRIATIRUAREEER

LAY

- 2gnsldauienuy
Jailde LUMABINSNI-NTA
- LUALADILIIALNS

- fanulwanisvsalwiiu

freuafivinfuiuLunmes Deep cycle ilnh wusLnos Deep cycle

¥iin AGM waunsafiasiulldunnninde 1.5 Wi udsiase Ah funend
siptiReuiig

5) wusnedaBesloasu (Lithium-ion Battery) wusme3aisoufifiefunane

Ussianuasiinisdudiunnsafusaiunsiasdendseianvesuunineddi

wnzauson sy Tnsuumnes s sutulldefunaiedssian wuy

NCM/NMC , LCO , LMO uag LTO (Anode)
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A9 2.1 wWiguiigupnaudRsening Battery Gel fiu Battery LiFePO4

Battery Type 12v Battery Gel Battery LieFO4
Price 6,500 16,500
Amp Hour Capacity 100AH 100AH
Depth of Discharge 50% 80%
(DOD) (600WH) (960WH)
Weight (Kg) 31.5 9
Lifespan Expectancy 8-10 year >10 year
Max. Charge Current 25 A 20A

NUBLAR © WRNaTiaen Battery GEL Aeanunsaldnulugamgiivigels mszaaiui

o
g

FRRILUAL 03T UUSNUNT AR

2.11.3 SOC (State of charge)
anuranse Aomsiaviunumdsnuifeglubunned u nadlanamidlag
wanadudesidus Tneiugiuuds soC vnihilmieumasiaiiudemadusosud tng
sgudaliilinsmuimnanunsaldnuguasailfuuuelnunoudndenuazunuazl

anunsavinauladn

2.11.4 Depth of discharge (DOD)
USnamunaeiiignldly uansfaesidusivesnismeuszaainaniugiiviia
WAauda SOC uay DOD Hanuduiusiufe SOC = 100% - DOD i ¥1n DOD il 70%

SOC 2wy 30%

100% SOC 20% SOC 65% SOC 0% SOC
0% DOD 80% DOD 35% DOD 100% DOD

JUN 2.18 anuzmnianaviesidiuduainismeysey



2.12 Ua3AAIUANESP32

ESP32 1[Judevadladlulasasulnsaiansniniseasunisdoune Wi-i way

Bluetooth 4.2 BLE Tud wdnlneusemn Espressif aanUseinedu Ineaalodll ESP32 faiua

GG RIRGE!

CPU Toandnanssy Tensilica LX6 WUU 2 WNuUaued deyg)1uning 2460MHz
HRAMIuFD 512 KB

ses¥unsi@eusiaROMABUBNGIAR 16 MB

Wi-fi 17191951U 802.11 b/g/n sesfumsldiausionun Station softAP wag Wi-f
direct

Bluetooth sa95un sl ululnug 2.0 uagluun 4.0 BLE
TWusasulaiinlunisyieudaud 2.6V 89 3.3V

vhauldfgaumndl -0 ssrnwaiBea fis 125 osrmnwaiBoaEsP32 fiwuwaseing o an
AelUAIESP32

wasnsesdysunIululsasveedy

wURSIaImAAN

\BUOIFUNE 5995V 10 Y9

sosfunIsiousondanaa 32.768kHz dmsuldfudiuasasiunalasanizald
uee 9 Y81 ESP32 sesfunisidausadasiig g el

GPIO 97171 36 %09

5895U UART 977U 3 %09

3995V SPI 97U7U 3 409

3093V 1°C 91U 2 993

5895U ADC 971U2U 12 999

5995U DAC 97U3U 2 109

3095V 1S 91U7U 2 499

5843 PWM / Timer yn%as

seesunIswaumeny SD-Card

uenvni ESP32 desessuilsntuineniuainuuasndunng o Al

F995UNTN TSI Wi-fi WUy WEP way WPA/WPA2 PSK/Enterprise
$1995199%a AES/SHA2/Elliptical Curve Cryptography/RSA-4096 Tugluniu

UsgAnSA1nn1siga1y ESP32 lwnsavinaulad tae
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- Sudedeya ldmnuidageani 150 Mbps Weideusionuy 11n HT40 lémamida
g9an 72 Mbps Wileifeusionuy 11n HT20 lédmnsi3agean 54 Mbps Weideuss
wuu 11g wazld mnusigegail 11Mbps Welenseuuy 11b

- delinsdendermlusinnea UDP azanunsaiudsdoyadl mnuda 135 Mbps

Tulnua Sleep azldnsuatiies 2.5 uA

2.12.1 n1ssUSeuiigu ESP8266 way ESP32

M19199 2.2 AaudRveIueIAESP32 Wrover-IE

AENUR UaAESP32 Wrover-IE

uIUnUIBYTUIANA | 2 (Dual core)
Wi-fi 2.4 GHz A1U578%EA 150 Mb/s

Bluetooth FU399 Bluetooth
andnenssy 32 dn
AmAYIiEnI AISIEER 240 MHz

LAY 512 KB

VIAIUAY 34 91

{ = wuwesnTI9Uile, wasdyyrmeudenidudinea, 1C,

auNsalAaNI9
: UART, CAN 2.0, SPI, I°S, RMIl, PWM

1
-
-
-
-
-
-~
-
-
-
",

£ |

/3 EM VN 3a S N3 25 26 7 %4 12 GND 13 D2 D3 OB SY
(EEEEEREEEEEENNEE E - X'

U 2.19 Uadn ESP32 Wrover-IE



M15199 2.3 AnauTRYeIUBIAESP32 Wrover-IE

AANUR UBSAESPB266
UIURUIBUITTUIANA | 2
Wi-fi 2.4 GHz mU5789eA 80 Mb/s
Bluetooth 1ai5us84 Bluetooth
datUnenssu 32 Un
AMUBUIR AUSIEIER 160 MHz
nieAY 64 KB
VIAUAY 17 1
aunsalsianag wlasdyenewaenidunamea, 1°C, UART, SPI, 1S, PWM

- z )
(S ASe gos 205 108 (4 008 X710 ONS gne Ny 158 0N U'n .
N i X0 @ & ¢ 1k

Je®dpG O ¢ e Bl

Ul 2.20 Upsa ESP8266

agUle1 UeTRESP32 Wrover-IE Snniasd@ilfninESP8266lunngsnu sy

AU ITIUIUV LN DADNT I

2.13 WU IngMnll

§ v a A

wuwesTnguuai As aunsalviswuwesildlun1singumalivesdvemse

u 9

annuandau lnswvuatgunndlieylususuuiiaunsed eansiuvesaniuaud iy

9 Y Y

Sidnnsednduiensuiianmes gunglidnenldulunainnalssu wu ugeamnssy

Y

LNWHS NENITWINNG hardnSUlSISDUB UL

wannsingaumilinaeBlunsingaumgil dadl
- Lezjul,sna%éf'mmuqmmﬁ (RTD - Resistance Temperature Detector): TgArmau
Wiguwlawesrnumunuvesiandegumaiisuudaddunsin

- wuweswailuAUUa (Thermocouple): Tuuuvangansiidigamgil

wWasuwUaadudyaralaih
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wuwesmesiawmes (Thermistor): lA1ANAUMIUYEIRUMTmesTamasTy
mM3in.

\wuwasduNIIIA (nfrared Senson): N5 5sddunsusandinguNINIngLive

Ussunagunnil

wuwes XY-MD02 Wuwuwesnilnuaudfingamgluazauiuiiuiugn 1dnuly

JEAU 9MANMNTIN RS485 AauauURinll

wuiaisasiuluslanea Modbus RTU

wuwessesiunsdeansuuuszezlng RSA85 annsadsléfia 1,000 wns
nsvihalacanuuiugas

dindngamniuazanutu [y wuwe$ fu SHT20

anunsniagumafinaus -0 §1 125 ssmieaidea ruanBenlunista 7 0.1
peFAEyd AALiug UMl £0.3 Bemwaldya

30 ¥aRTIdL faust 0 83 100 %RH AwazBEn 0.1 ssiwalya AAIu
ushugAudu +3 %RH

THunasneuns U lninfws 5-30 V

2.13.1 nswlSeuigu XY-MD02 waz DHT22

M19190 2.4 AasautRvegugeTingangl XY-MDO2

AuENUR Wwuwesinguuadl XY-MD02

q v

auIningamgiuarAudu Ingamgils -40 fis 125 aaen

ANNEIN5aTUNSIN | Wwawed ANYazLden +0.1 asrwalya Tnanudulang 0 D

100 %RH AMUALLREA +0.1 %RH

nsdedoya doanseu RS485/Modbus RTU

szpznsasdyIe | deanslalna 1,000 wng

THussnulnna 59930V

XY-MD02
B-A+ -+

qITIE
S LINLETILLE

Ul 2.21 wuwes iagaumgil XY-MD02
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M1319% 2.5 AaautRveuuireTingangil DHT22

AuANUR wuwaiingumnil DHT22

anusingamgiuasaudu Ingamnild -40 fs 80 oeen
ANMNEIN5aTUNSIN | Wwawed Auazden +0.5 asrwala Inanutulang 0 B
100 %RH ANALLBYA 2 519 +5 9%RH

nsdedoya FoaNINIU dyey1AInea

szasmsasdyaI | doasla 10 wes
Tdussnulniln 33895V

U 2.22 wulwes ingaungil DHT22

2.14 Modbus Protocol

n5#oansku Modbus Protocol #o Wslaaea Aoansiiwmuntu uguuunsds
Yoyaszninsgunsaididnnsedind Funinn1sdeansuuy Master uaz Slave g Master 9y
yhnthitsudeya dauslave asimihidsdoyalviMaster Fsamnsodislave leunnds 247 é
Ingusiaziiazd ID sey war Master ansadeudayaluds Slave 1a

1) Modbus 18u Open Protocol ansnsaiaugunsallilénisdoans uuy

Modbus lagldausudsdoyaangunsalaivau nsessuulszananatayasig 1
2) Slave {Wugunsalsowas Wi Input/Output NSIUARIES, MAIAIVAY,

duneines, gunsallufintdeya vive in3esiledndu q sy
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Controller

Master

Query(request)

[~ | I

Response
Slavel Slave2 Slave3

3UN 2.23 uanansdeanssenine Master U Slave

Modbus wiseaniliu Modbus Serial: ASCI/RTU (Uumnasnnisdeansuuueunsy RS232,
RS485, RS422) Wag Modbus TCP/IP (LAN) tielvidenaseafiuuiliuvasnsiaundeansiu
Uagiuuazynegeniannsaensefiuentne Ethemnet vi3e Interet Livedaansdaleya

1w

- Modbus Serial {umsdoasiaenmsdsdeyalunuanadadayaas Serial

[

seiehgunsallagIBnsdeansilieiianfionsiemedyyin Serial sgving
Master U Slave Bsagiunsdeansniunesn RS232 vide RS422 Wiansse
Masternilssaiu Slave vanes Fadumsdeansiunesmrsags mssudadeya
ansndenta 2 nue fie luam ASCI uag vium RTU

- Modbus TCP/IP gnifmuntulpeiiinguszasdifioastimsdeasuuy Ethernet
wluivgunsaldiwin Ethemet Device svaglunisldaudmsunmsiiivany
(@18 LAN) Ao 100 wins lnganunsaveneszoglumsaeansldlnonisligunsal
Repeater #3gluszuy LAN awi3ungunsniiidn Hub w3e Switch fagannsn
anangladn 100 Was wazdiamnsane Repeater ag1uszazyelalaglia 1in
Tunnsdeanstaeialufinanands 100,000,000 n sedunit (100 Mbps) waz

Wousiegunsallaludnindiuiu

2.15 uanasiniln
wawestiindugunsalnldlunisulamduluidundanunanianisindeud
10330 Ingldnszualninduuamdsnundn Useneuderaainiiiuseuwnulaneiiniweg
! 3 ! < dl ! 1% [ ::1' ! ' 1) ! < o b4
seninetlman Tnediesunseualiin dhldaaieaiiegseninstaudmanagyinl

aanyulusau 9 wnu wazdlsadutalihnisvyuvevaaiInagrunauianIg
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wawesluivimihiduiedeutiudiud q Wiadeulm dwawesazgnnulunis
Tdnudaud wiRn i laufaewesinihunalny Alddmsunisidnuaingase
waimasaunsauUseenle 2 ¥ila Ao 1) ueimesininszuanss 2) uawmesinii

ASLLARAU

2.15.1 walmaslWHINIZUaNSS
vaweslninszuanss JHunaweslwihnszuanseinlassadanelud
wansean vewmeslnihnszuaadu Ussnouludae 2 dailve) sl
1) awimesniefogiuil Useneuselasweaelned unumdnanines
LAz VAN

2) 151993595 0dUNLAAUN UTENaUmIe YAaIne15LUaas kaskuseau

Fandnnisveuiugiu 2 dauil imidiadsauuusdngnang 3
wiasienszualiinszuansantumanuanienfutu wamdfunes wiluuneds
dmsunownedian 4 Sulfuimdnans uasvamnyaiiaesegluduveslsined Feazdne
nszualiiinszuansaduaaintuazyiily 1Aa usslunisvyuvedlanes MAaunainnsg
nsgyhsewintaindnueseainly anwed uar lsnes Arnstamdntuhlmin sy
Fuuluiian

Ussiamvasuenosiihnseuansedaad

1) wuuShunt DC Motor LUUN13ABUAAIN LAZUARINDITHILIBS YU

Fatunszualiindlunaniu vaainauiuua: vaainefunaesayl
wirtu amautRnisdeveainuuuiife dusidnuunans uazaamuisa
souasil wanzdmiulldruiuedondanng Wudu

2) wuuSerie DC Motor 1Uun13siavnaINEwIL wazanaIne15iuaes Wu

wvvaynsuiu denszualwihiluaduunainiis 2 duasienviitu 4
nszuaazdueg funszivanvieniszunuuewnes Tnsnudweinedas
andloflvanfiiiintu auaudtRvesnisievaaiauuull fo usedngen
wavausiazananiionselnaniiiuiy Jeulivusunewmesanisnias
aduud uawessalwi 1Wusu

3) kuuCompound Motor WJuveanaauiy 2 ' I%ﬁqmﬁl 1 %sfaamgﬂiu

fu ananensiaed Mndudevuiufurnainauiy auaudivenes
vilaiife fussdaunnninshut Motor usitfeendn Serie DC Motor wawdl

ANUASTINNATT Serie DC Motor waldwin Shunt Motor



2.15.2 wawmasininseuadaau
vawmesininszuaadu Wunawmesldlniinszuaadu Useneusie 2 du
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1) awimesusefegiuil Ustneudelasweweines unumdnainines
LaTUNAIN

2) 5L 05U 0dIUNAFDUN USENBUAIE INAINDITHULIDS warwlIn1u

Fadnnisviauy vesawesliliiinssuaadufsruuindnvanssuanie
nszuafiasaauILEn wavauuivinazgnairatunungiedisveaands Tnefalis
wanafiAn1ensiAd eufivesiath 949 wansiiameresauuuilndn wazdnatsuandie
yanslvaresnszua Wodnhldfundsnuanuuwindnlulgnasisdiusey 4 i uas
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gRaMnsIuNaEANeIAy T sulsgeseanidu 3 wiln ldun fmnyunse

32300, FMYURLMEYARIN, FIVIURUUWENGY

2.16 TUsunsu Arduino IDE

Arduino Julilpspeulnsaaesfieenuuulidmsuldnuldie tneflvendus
Arduino IDE #l¥n e lunisifeulususnuwnsufeo nmwd(C/Cr) dmsunisiau Wswnsuy
Tusian TldsuAugUnsaling 9 1wy wuwes, aind 1Judu delidndudedduesnan
Arduino Tagannsanldussgnalinuiuuedasuduliivy NodeMCU ESP8266 #3o
NodeMCU ESP32 waganusaldausauiu platform su o 16 éieil W NETPIE, Anto.io,

loTweet, Blynk, Thinkspeak, Cloudmdtt, thinger.io
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©.0)

ARDUINO

[+]o]v]—}

Genuino

AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUINO COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
oF on arduino.cc/credits

g'th‘?'i 2.24 \Jswnsu Arduino IDE Version 1.8.19

2.17 Wsunsu Blynk

TsunsuBlynk Wuwwannasu 10T platform dmsud7isisunsediidesnisaziamn

U

A A

Fu9UlATING AABIT89AY Internet of Things: 10T F9aN1TaAIVALYS BEBETAILAZSU

q
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Foyaluinan famunuuazisuges kuszuudumeiidn laglidnduiasdosdiouss
Suwmesidn Mp3otnaifeaiy
Blynk tuuwasvesuiiuneundintuiisesiu ssuvdfuinis iOSkazAndroid
iienaunn fuveinlulasreulnsames Kussuudumesids Blynk lildynfniuuein
Lilasreulnsames urasdusnsawrsnatuayuinimu sv@euleasenieiudumnesiin
[l % a 6 @ v A = = 1 v v [ '3
Hudyunadunesiialiane (Wi nieuuuliany sselvianmnsaldnuivgunsnives

UnwaunlAnsaud1su Internet of Things: loT

JUN 2.25 n1sWensevesESP32uAan lUdnsdniilotie

2.18 msdaulisuATasiiada (Calibration)

nsaeuifisuiiesiiotn (Calibration) fie mstiAdesiiendisidesnts THluny
ATvdeUlonswdn vievaaouLiionsmuauamaIn lunsUfuRau, dui vie uins
svhmsaouieuty fuieTesflewnmsgiu Adauusiugigandi ilevsdin indosdiofisld
swegifu Sslianugndedlussduiivensuldeguiels wiaidulumunnsgiudifuun

Tngnqlunisaeusis vl uazhsausadaunaulufiesenu Usewmels Laelulsewmalne
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au15aaaunaului @01du UnsINe kAIIF (www.nimt.or.th) 1e wazaiu1saasule

ANUANTUSIARY 3UN 2.26

y
A National mmg'mizﬁ'utli:mﬂ

o]
5 : 3
=§ Reference MissdauiguNliUSNsHazIUTaY ISO/IEC17025 3
= 5
@ at
i3 o a o4 v X a o o ¢ EY
€ Working Standard yinsdauiEUN ad1sdunelu USEn vse aeAns 5
= 2
[~ <2
™ (O]
5 _ - . s a v a E
= Measuring and Test nsasdianltlunisin wasnaaauduAIUINTS 2
g c
€ v a a = v

Products AUALAZUINT NEIUBUAIGNAN v

UM 2.26 AuaIsaluNITAOUWBY

Tumsaouiisutiuagdead ndesiieinsgiu (Standard: STD) wasiadasilaneldnisaey
ey (Unit Under Calibrate: UUC) Ssaganuehuesiaiasiiovisans udniwmean anuaain
\Adu Error LagUseidiu aulaiuueuainnisin wagnisasuiiiey agiinszuiunanan
9 8¢ 3 LUU il

1) irdosdionnzgiu (STD) anunsamsan uay wndesienneldinisaeuidivy (VUC) u
Mo 1wy nMsaeuiisy Multimeter Tngld Multi-calibrator (STD) \JusangAunsgiu

La¥suAT Multimeter (UUC)

Unit Under

Standard :

Calibration :
STD
uucC

STD Uncertainty < UUC Uncertainty
STD Accuracy Ain91 UUC Accuracy ~ 10 i1

JUN 2.27 1ATeailonnsg u (STD) anunsansel wag nseslaneldnisaeulitey (UUC)



2) wesdloumsgu (STD) Wuieue uay wsesdlonaldnmsasuiisy (UUC) u
FR18AN WU ANSARULTBU Multi-calibrator taeagld Multi-calibrator 1usnanesn waald

Meter M3lA1 Accuracy N1 (WU Meter-10 wian 1usu)

Unit Under

Standard :

Calibration :
STD
uuc

STD Uncertainty < UUC Uncertainty
STD Accuracy fin31 UUC Accuracy ~ 10 i1

U7 2.28 ip3psilonnsgiu (STD) Wusheua uaz n3esflenieldnsaeuliisu (UUO)

3) ip3esilonnsgu (STD) waz wnsesdlenisldmsaeuiiiou (UUC) Wudiauen uin
14 wnasdeA1dwduma1oan kazo1uA1n153n M nafenu Wy n1sdaulfisu High

Voltage Capacitive divider

TS WdILR
Standard :
I———L L AT,
Power N OA)
Source
Unit Under
|:|'> Calibration :
uuc
— L

STD Uncertainty < UUC Uncertainty
STD Accuracy fin31 UUC Accuracy ~ 10 i1

JUN 2.29 1Teailounsgu (STDuaziATaslenglanisasuliigu (UUC)
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5.Measure in control but include uncertainty out of control

i < Upper specification limit (USL)
4.Measure in control but include uncertainty out of control

e Upper control limit (UCL)
§34Measure in control
/ Lower control limit (LCL)
/ Lower specification limit (LSL)
§2.Measure in control but include uncertainty out of control

§1.Measure out of control

>
>

. Measure Value I Uncertainty § Measure Value of equipment

3U# 2.30 nMsiarsanienldiasesioTaunldeu

Sni3esfididn lunisfansandenldinsestioTauldu wsfoswnisdam Al
wiueuaInmMsin (Uncertainty) Tunseusiitldanedessiofndn duisidesdis i
araliiutiuueuvesnizin (Uncertainty) ¢ 910 JU7 2 aansaesune feil
wielaY 1, 5 fe msinAiionnd anuliiniueuveasdesiiefnudasaznuin Avils
9niaesitetl aguen Specification (5>USL, 1<LSL) Afeans faiiu Tdanulaild
vangia 3 Ae msiadilesiudn ailiuiueuvesaiesleiaudasiagnui Adildain
winafledl aglu Specification (USL>3>LSL) fifasnis fethu Tauld
wuelav 2 fe MsinAdlesurudieguan Specification widosamen ealsiuiveues
widnailetn udasmudn efisuldiuenveglu Specification Tuymanmsinen ey Ty
Laila
vuelav 4 fe nsinAdesurudieglu Specification usiilesanan asllaluviueuves
wiosiiodn wdismudn enflsnuldtuenaeguen Specification Tumsnasinen fedu 14
nulaild

dioudladamnil i53sdesvmsriisundn Upper control limit (UCL: AAIUAL

AuUL) wag Lower control limit (LCL: 3aAuguaiulaganunsamuiailan

UCL=USL-Uncertainty (2.9)

LCL=LSL+Uncertainty (2.10)



IS =

281915AM1L N13571891UAT Uncertainty 985189UAA1A10 005U 95% (K=2) @4

mneANIlunIsInAANg 9 9193u100 AT Axlinnuuiazdud daigndes 95 ASe

fratudsn launsasueirnu@eiuilanaunsavdulun 99.7% (K=3) Tng

Uncertaintyx3

UCL=USLH( > (2.11)
Uncertaintyx3

LCL=LSL+( > ) (2.12)

Jamssriuflasniivua LCL way UCL ffimuavuann 9 fenvazdwans Usune
voudeMinTuaNn1sHARLA lunsiden Insaeuiiisy viieylviusnnsiamsailadaiesi
A1y AITLdenliinungaudy NTEUIUAITLALA UNUIINAIBE TR Y 15198 NHUTIAN

Uncertainty tuianuaAysoanisin
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3.1 N1599NUUUTSITaUBULKING 49 1ULEIR1 NG DIRTBTUATAITHI19IUVDS

ITUU

3.1.1 N1590NLUUTSIEUNAINUBULKINASULEIDTiIng

N1588NLUUULTIS BUNSSIULE R80T 08 A8 LATIES 1MV US DUNTEAN
(Greenhouse) {usun1s1luan fvunande 6 wns 813 8.20 WAS g9 3.25 lns YnAguse
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3.1.2 N139ANLLUVUIZTUUAIUAY
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wuesingumninasauTu XY-MD02 dsAuidu RS485 s Microcontroller ESP32
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Measure Temperature and Humidity Outside
o e

1 I Measure Temperature and Humidity Inside
DHTzz: o et
i | o |
- -
HITH T
XY-MD02 :
R 1111111
~ __ 12VDC to 5VDC H ool |
mpfrc e |
Suplyie : 1 TEEEEERRO
I I
1 oo 1
-4 NP S |

Button Mode

Button Display

12VDC to 5VDC

U7 3.4 N13590NLUUTEUUAIUAY

v

3.13 %’umaunﬁv‘i’mwaﬁwumuqu

Manual Mode

Auto Mode

QOFF
If Temperature >= Set
ON Temperature

A
End Read Temperature

and Humnidity Inside

and outside the
drying plant. No

If Humidity >=Set Humidity

h 4

Store data temperature and humidity

values inside and outside the drying ¥ v v
plant
Turn off fan Turn on 1 fan Turn on 3 fans
Y

Displays ternperature and humidity
values on the screen and Blynk.

) 4
4
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35U 3.7 Flow chart Laasdsaiiuanu(se)

3.3 N1958519159050 U ULAINAIULEIDNNE DR

3.3.1 Asadelssaunianasanuuasaiiing

YUIALTIDULTIIETVUIANTIN 6 11AT 817 8.20 LUAT 89 3.25 AT LHDNNTT
aSrauuumstuanlen Tnudnwariariinnuasnuduiiiedldaulunsmnmiosuuds
fing 9 Aaddldine waztauanmsasiouvessidanudounely vililvasenldesn ns
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SUN 3.18 AnFeNAaNsEU1gD1NF
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5UN 3.20 Mudgruleawad

Y

lngmsmuuazligaaunsnslaudiflaeilaunisisil

tan”! = ( % ) (3.1)

lag a A AuLNUINRIN

b fie AukaTaaIn

al | Y & o | v &
Wansruamauinskanyinnswnuatadluluaunis 3.1 sad

tan”! = (%)
=15.225°

ngnsAwnilaytedn 15.225 asm Jadufannsageusulddausarinli
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3.4 53UU Solar Cell
Tunsvirssuumdalni1nseszuu Solar Cell VoIS IDULAINSNIULAIDINAE

99R38¥asiiM TN Ui UnIainadl

C€ RoHs

Ui 3.27 meluynszuu Solar cell

u

sruvludndosduludussuulindsnuuiasmunuiomn Tnsagfundany
910 waveindundundsnulieiulsdeaduuulluswin 380W dhundagesinusn
inesiuludelaginisamesuuy MQTT 30A Weidudmdalliuiuumnneilolnsiea
U9 12V 100A lsseuuisdazlindsnnuaseniind Sundnaglallug afsadulaiinein
p¥useuivannsnanalitienseilld Sntsanansalfnussuumununeudlifiuauanls

\ienruaNguniinuUlinuNfenIs
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nurgtaw 1 Ao Aatesiuilndnnszianss (DC Surge Protection) intin

dmsunistdesiumsidemevesgunsalannnsiin e nanunnsundlsawanazeging
Y = o & £ IS Ly 1
uannagIssunelididesiunisiici

NUBLAY 2 AD WwsNALUINLNILNIlYawad (Circuit Breaker for Solar cell) 4

¥

wihfidmsunstlostunseuaiuanuulsanwadniotostunisdnmeasanlvifiunainuns
WNELEY 3 fo WwosAnuINNesLUMAe3 (Circuit Breaker for Battery) fwiindi
dwsunstlastunssuaiuanuunmeinsetestumsdnisesan i fisnanuunee’
Twawad nunea 4 Ao wasinusnnesivan (Circuit Breaker for Load) Siwtididmsunis
Yestunszuaiiuannislduveduanietestunmsdnasanlnihfivanunsleaiead
WBaY 5 fie 1wa191591009WUU MPPT 30A (MPPT Solar Charger 30A) flntindi
dmu muaunsaenszualinanuisleawadluguunine’ wazdrednginan lneilud
¥1§91985UUU MPPT (Maximum Power Point Tracking) aflfamunuuiataesiiiszuy

v o A o v o 19 av v ! ¢
mi’]ﬁ]"U‘Uaiy}fyr]mLW@VHﬁu’]‘Wﬂj‘UﬂﬁJ@jLLaanyJ]’]vaw‘ﬂ']mlﬂﬂqﬂLLNQIGUa']LEUaa
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35U 3.28 MguenynszuU Solar cell
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WUBLAY 5 Fo LUALABS VLA 12 V 100 Ah (Battery 12V 100Ah) finiidiidu

[
o =

gunsalinuUszgliihliunlsseuuimmadsnuuasenfind Sanseevianun Juwna 12V 100Ah &

Wiganamanisaulunseuwiaisiumnldldnuinsleawad
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JUN 3.29 melugaauuszuy

sruvdniiBunsauguisvunislulsseuuiandseunasoning Tasdwalandn
d1fty Ao Microcontroller ESP32 NodeMCU 1duuasnaiuauuuussuy Wi-Fi a1u1se
muauviadinisnmsynuszeglnald asfudunraneusesonmadauduain XY-MD02
dedfuanainds TTL to RS485 iewvasanu TTL denlusiuedn ESP32 wedaanditivun
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AUANEUWEUNEATY Blynk @nunsaudnmansvitudiuwedld warniuaun1sinauRiy
szprlnala

VaNgLaY 1 fis 99 LCD 12C 411 20x4 (LCD 12C 20x4) finiiidmiunansa
gaungfirudulunshnuredsseuukmdinuuaeing Tnsasuasgungiieutuisdig
Tunagd19uenls@UIRNAN LA Ing

wueLaY 2 fe Uuna (Push Button) lddmsuasunisuansvesas LCD wéidn
nsiauvesinaunglulseuwie

8L 3 e lugauuasdiyaiad TTL to Rsd85 (Module convert TTL to Rs485)
finiiwUasdoyanaman TTL Wu Rsass L‘ﬁa"UEJ’]EJS%EJ85@,@’]mﬂ’]iﬁﬂ%@yjﬁlﬁﬁ’]m’]iﬂﬁﬂLLaz
sulslnasnntu iesneumesiflidonisszovdsdyaaiilna

wNELaY 4 Ao UasAAIUAN ESP32 (Microcontroller ESP32) iWuilandnuedlss
guULINATLaseingdanTey LﬁaamﬂLﬂuﬁ’ammmqﬂasmﬁy’qqmwgﬁLLazmwar‘fiuuazﬁwmﬁ
sifemuauitnauszuisenadielienniamemldlwezanmuturilfnsouuiaietu
ol

vueLaY 5 Ae Staduunn 12V (Relay Switch 12V) fivthilmuaunsviauvesin
au 12V ilesngemalngazfudunnunanuesanuaL ESP32

vue1aY 6 Tugaanusisiu (DC-DC Step down Converter) nNsanUsaRuTiTgN

gamaaliiihan 12v Wiwide 5V iethanldnuiugassuuniuauviamn

3UM 3.30 wuweiingamgiuazanuiuniglulsseuni

u

NUELaY 7 Ap wuweTIngmn)iiuazAuTL XM-YDO2 (Sensor Temperature
and Humidity XM-YD02) vnniihiingaumgiuarauduniglulssouuimdsnuuaeing
99938 wardirlUguesnmIuANIDINITLARINAAIRIY 9 wazdlAEe 9 WATUANTnAY

WBIZUNEANNTUDDN
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3.6 NsuanINaluaUnNaLATY Blynk

X8
smartsolardrying o -
Oramm

Dashboard  Timeline  Device Inf etadata  Actions Log

. 0 ] o 0 o

oN =
» \ Homidity insite
287
5 Temperature outsite
., 74
m Humidity outsite Temperature_outsite
N 566" e

(s

e o —
d A 4 4 B4
VYIVYVY YN

hi T
3/ .
5Ufl 3.31 usUnalady Blynk

lumidsvasieunidaduilavuansdoyaaniugang  anglulsssuurisazuen

gamginlulstauuiiuazniguenlssauwis aunsatdengaunndauglaild &

i

anugnsvnuvesinaulgld Snilsanunsaifuaonmginnuduiiofanunadoundsls
vanetay 1 A gamgiinielulssauwis (Temperature Inside) {urgamaiiiilie
melulssouuralagaziianeg 40°c fla 50°c aflnndn
wanela 2 Ao Anuduniolulssouuds (Humidity inside) iurramduiildy
aelulssauwis nnldiniseuuisasiinrudugauazdesanaunde 20% viemninanslu

1599ULLIAI

wneLaY 3 Ao gunginieuanissouwiy (Temperature Outside) [WuANgMYIN

)

Tdneuenlsseuiiuietuniiguivaamgiinielulsseuus

¥

NUNBLAY 4 An ANNTUAIBUBNLSIBULIAS (Humidity Inside) Wua1ainududildn

Y

ABUBNISIDULABN DU WS UNUANNTUA8 UL IDULA
PUBLAY 5 AD A01ULNITIINUTBINRaY (Fan Status) 3LUBNERTULAITVINIUYDS
Waaun18lulsapunAa

a

UBLAY 6 Ao NIMUARIHNARMYI (Graph Temperature) FzuansAIgMnyiTty
JUuUnT M
RUNBLAY 7 AD NIINLAAINAAIILYY (Graph Humidity) azuansa1a1ud uly

JUuUnT M
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3.7 N1SdauLigu

nsapuiguUeTITaRu it uRuAIliA1uIRsg U (Standard) A VAISALA HM40
Ingazfisun15inlulaazansou 9 N1ATYIIAINTIUNITINANTIIAR 6 JAVRaeU Lauiiyn
NAFOURIL

1. ay Control Valve

=b.

f

-

2. ANNA
3.

-
ho}
=

AUL9NA

-
ho}
=

)
o]
=

4. ie9nA

Ya9UaUBg

2
=

f
A% 6. Aati

aN13ingaay 3 5eU AN 9 10 Wil wasthawismuaumAladeLiionn

ANLLANAIITENIN Standard AU asNIgINTanuaiuwinlug wassaanbugle

3UN 3.33 9091 2 Aunthna
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Ul 3.37 i 6 mafiana

Ingdlovihnmsinusazaavaaauuds wsiutoya wagmaadedieideasuda

A51asialUll

M157199 3.1 ALRAYNISADUMIBULYULTDS

anuii Standard XY-MD02 DHT22
uat Control Valve | 25.86°C / 48.53 26.93°C / 52.3 26.6°C / 59.46
nuINA 29.93°C / 63.7 28.96°C / 70.6 29.6°C / 77.86
AUTNA 32.36°C / 57.56 32.26°C / 66 32.4°C / 70.5
NaInA 32.7°C / 57.933 33.77°C / 58.2 33.46°C / 67.66
VOSNMIGN 25.5°C / 36.46 27.133°C / 37.6 26.3°C / 69.96
e 35°C /48.8 34.82°C /61.9 35.46°C / 60.56

A15197 3.2 ANANURANAIANISADULALUL LTS

anudi Standard XY-MD02 DHT22
uat Control Valve | 25.86°C / 48.53 -1.07°C / -3.77 -0.74°C / -10.93
WLNNIA 29.93°C / 63.7 0.97°C / -6.9 0.33°C / -14.16
FUTNIA 32.36°C / 57.56 0.1°C / -8.44 -0.04°C / -12.94
NHINA 32.7°C / 57.933 -1°C / -0.267 -0.76°C / -9.727
VNG 25.5°C / 36.46 -1.633°C / -1.14 -0.8°C /-13.5
AR 35°C /48.8 0.18°C /-13.1 -0.46°C / -11.76




A15197 3.3 Ananuldluusunisasuis Ul U

A0UN

Standard XY-MDO02 DHT22
ey Control Valve 25.86°C / 48.53 01/2 0.081 / 0.936
nNIA 29.93°C / 63.7 0.32/0 0.321 / 0.833
FUTNIA 32.36°C / 57.56 0.145/0 0.1527 / 0.5859
NAINIA 32.7°C / 57.933 0/0 0.033 / 0.088
YOSVSIRN 25.5°C / 36.46 0.033 /0 0/0.088
AR 35°C /48.8 0.176 / 0 0.088 / 0.266
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agluinauaiifedtu Standard Mialdvinsaeuiiieu lngluunlaluldnvesneulvsaiaes

58



undi 4
NANISNAADY

4.1 nann
Tuunfazunisuanuanisaiunisannuni 3 Ysenaulualenisdnvinlssounig
NAIULEDITIAY, N15TAVNFILUUAIVANTEUUABULNTA wazn1snaaasnInwisaTlulss

DULINAIULAIDNG wazldvinnisneassnisaumislan

4.2 HANISIANINSIDULAINAIULEIDNAE

(9

PHINANRUNITIAVINSIDURAINE I UEI1 AR uAeanwuul luuny 3 fadl

:

UM 4.2 Audalsseuuiandsnuuae1ing



60

v [

UM 4.3 duraalssouniandanuiaioning

a0 o

93U Muntlsseuuiimdanuiasenindauniaziivemudmiulilvaudiloy
sziduomawiadrluunuil e1n1aidunielulseeuni wazgnszuigeandieinaugn
anAdfielindndudiszmeuiangenie wasgninaugaaNuesnaeuenlss vilild

NARN NS EUS DY

4.3 NANIIIAYNGITUUAIVAY

VRIINALTUNTINYIGTEUUAIUAY

JUT 4.4 dsruumuauLaysyuunaulna



UM 4.5 napsdmiuiuiunnsd

4.4 nsuanenalunauwaaty Blynk IOT

X &3
smartsolardrying ek —
At anlzation - 847325

Humidity_insite

A Ayl

U 4.6 ueUnaLAT Blynk

N3UN 4.6 lunthrnvasweundiaduilazuanideyaaniueane q melulseuunn

a '

szuongunginelulsiauwiuazniguenlseuuie ausaidiongaamgiinugisaile &

u

< <

anugnsinuvesinauligld nvsanusaivAanmngiinnusuiefnnunadoundals

61



Temperature Humidity Temperature Humidity
Date Time insite(C) insite(%) outsite(C)  outsite(%)

24/10/2023 10:06:08 56.6 25.5 37.5 61
24/10/2023 10:16:09 58.5 25.1 38 60
24/10/2023 10:26:09 59.1 23.7 38 59.2
24/10/2023 10:36:11 57.6 23.9 38 58
24/10/2023 10:46:11 57.1 231 37.7 60.2
24/10/2023 10:56:12 57.7 234 38.1 57.9
24/10/2023 11:06:12 58.3 22.8 38.2 57.6
24/10/2023 11:16:15 59.4 22 38.6 57.4
24/10/2023 11:26:13 60.6 22 38.6 58.1
24/10/2023 11:36:13 61.1 20.6 38.4 58
24/10/2023 11:46:13 60.6 20.5 38.6 56.8
24/10/2023 11:56:15 61.5 20.7 38.5 56.5
24/10/2023 12:06:16 61 20.2 38 58
24/10/2023 12:16:16 61.1 20 37.9 57.5
24/10/2023 12:26:16 60.5 20.3 36.6 60
24/10/2023 12:36:19 61.3 20 36.8 59.2
24/10/2023 12:46:17 61.6 19.5 37.6 57.7
24/10/2023 12:56:19 62 19.7 37.8 571

SUT 4.7 msafiudeua soosle sheet Sufl 24/10/2023

u U

® Temp-inside(C) @ Hum-inside{%)  Temp-outside(C)
@ Hum-outside(%)
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4.6 nsimnudayalu Google Sheet

testdhtlinkesp32 % B & D B o- B 0
Wa uily g unsn suwwy daya wndacila dmums  AHumEs
Q 62 & F 100% -8 % O 0 23| amu. v |—-[(10]+ B I = A L] Evi-plvAr o @ Y B- = ~
Al v fx Date
A 8 c o [3 F [ H f 3 '
5202 13/11/2023 4:48:10 316 738 272 989
5203 13/11/2023 458:10 316 733 271 9.9
5204 1311112023 50811 315 733 271 %38
5205 13/11/2023 51811 314 737 271 999
5206 13/11/2023 52811 313 744 271 9.9
5207 13/11/2023 53811 313 743 274 %9
5208 13/11/2023 54811 312 745 269 999
5209 13/11/2023 55811 311 75 %8 999
5210 1311172023 608:12 311 753 238 999
s21 13/11/2023 6:18:11 312 754 269 999
s 13/11/2023 62812 313 752 271 999
5213 13/11/2023 6:38:15 317 748 272 9299
5214 13/11/2023 6:48:15 32 741 274 999
5215 13/11/2023 65815 326 729 276 %
5216 13/11/2023 7:08:15 328 714 278 285
sa17 131112023 7:18:15 331 704 278 974
5218 13/11/2023 7:28:16 332 69.4 278 977
5219 131112023 7:38:16 335 678 28 972
520 1311112023 7:48:16 34 664 282 977
5221 1311112023 75816 349 657 283 %
522 1311172023 808:16 354 632 285 953
5223 13/11/2023 81816 359 614 286 952
+ = ewwdoya v @5 v amvluseoss v sqliaya v shonwas spldaye - <

a 1% o & a 1
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4.8 Han1snaaIn1saInUainieusnwazn1glulssauniig

A19199 4.1 WnnnnsauLeUan

a1 Tulssauunis uanlssaunis
10:30 0.790 0.704
11:30 0.730 0.628
12:30 0.676 0.584
13:30 0.616 0.532
14:30 0.582 0.520
15:30 0.580 0.518
*ieflansy

A15197 4.2 dmdnvnelundsniseuniialan

181 Tulssauwis uanlsevuULAS
10:30 0.000 0.000
11:30 0.060 0.076
12:30 0.114 0.120
13:30 0.174 0.172
14:30 0.208 0.184
15:30 0.210 0.186
*yigAlansu
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(1) Fumaun1silaldaugaiunu Solar Cell

nounsialdaumsimutunsudsil iWelesiuanudemeiuaunsal
1) W Circuit breaker Battery
2) \Un Circuit breaker Solar cell Panel

la > 7i solar Charger 1 ﬂ%y'ﬂ \fie ON Load

)

)
)
)
4) Wa Circuit breaker Load

vunaun1sUaldeugaunu Solar Cell

ydaulunau 4-1

TURBUN1TUN 95N T5sauuiendsnuuaseiing
nsU13asnsEUY Solar Cell viuielyt Solar Panel flusydvnSnmgeanagiausey

ISHQ)

1) A15U1393nw Solar Panel

1.1) Off Circuit breaker 9jnshlugauAu Solar Cell TnaiEuann
1.1.1) Off Circuit breaker fnsINa19(Battery)
1.1.2) Off Circuit breaker (Solar Panel)
1.1.3) Off Circuit breaker $1v31gn (Load)

1.2) Mhazendns Solar Cell Panel *sinuldudsefidumdulangshaiiu
AzoInARTBIHINA LAY Ting uanndinsdnlasildensldlunisih
mmazmmLWiwqﬂﬂiﬁﬁLLa351&nﬁ1mmazmm§faﬂﬁn%v‘l’ﬂﬁﬁmaaﬁﬁa

LLNQWﬁQQ’]ULLﬁQ@WﬁG}ﬂé}**

2) mM3tnsineszuuateliiazszuUaNsan1s 9 (Wiring and Connections)
2.1) ns1vaeuanean b 9 31915anTelyl WU 588517 TREUAN A1

LAUANINVBIRUIUKASYID S8l anwvesanefu Wusu



(2) gilan1sldeaudaszuualunalsauuiandsuuaeingdansey

\ievhn15ia Circuit breaker Load w7 lugszuuaiuaulssouusiondsany
wasefingfaedilniidan dunounisnsinaeudsd
1) liansi@ensio Wi-Fi fusuedn ESP32 Tngazudsaniugnisdeusieruae
LCD minbideusedosvhnisasivasuteinnainuay Reset uasnnIunx
2) levinaid oustondalsivinnasnaa Push Button fuuy Ll ensavasy
anugmahurerued navinsnndsumsiansagamniinaraaudy
aelulssouuits uaznndnuisafafioidsunisuanmagumgfuazanudu
AYUBNLIIBUUI
3) Uy Push Button suansasuniseuaun1slinUaiinaussuieeinia aud
3 nuafe Auto, Manual, Off
Tuun Auto fio Mavisuresiaauazyusaidiedgumgiuazaudy
geiefilddslfuasdomgumgiivazarduanasindndiildssly wa
aufveainLTud
Tuua Manual Aa nsidanisyiauvesinaulinaauszuigainiale
Tuiuitlidesaulagumndflamealy

Tuua Off Az NISUANISYINNUVBINAAL
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1) Wan1sWiausia Wi-Fi fusiuasa ESP32 TngaslaeaniugnisiinusaniunsIn

wanana mnbideusesawin1snTIaaeutainnaInua Reset UaSnAIUAL

2) U1 Mode aruanasiiunisaivaunisilalainauszuigeinie azd 3

WuaA® Auto, Manual, Off
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> 71 Solar Charger 1 A33 wile OFF Load wazvinisUa Circuit breaker
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# SRNE

ML Maximum Power Point Tracking (MPPT) Series
ML2420-ML2430-ML2440
Solar Charge and Discharge Controller

MPPT Solar Charge Controller.

Product Features

» With the advanced dual-peak or multi-peak tracking technology, when the solar panel is shadowed or part of the panel fails resulting in
multiple peaks on the [-V curve, the controller is still able to accurately track the maximum power point.

« A built-in maximum power point tracking algorithm can significantly improve the energy utilization efficiency of photovoltaic systems,
and raise the charging efficiency by 15% to 20% compared with the conventional PWM method.

» A combination of multiple tracking algorithms enables accurate tracking of the optimum working point on the [-V curve in an extremely
short time.

» The product boasts an optimum MPPT tracking efficiency of up to 99.9%.

» Advanced digital power supply technologies raise the circuit's energy conversion efficiency to as high as 98%.

» Charging program options are available for different types of batteries including gel batteries, sealed batteries, open batteries, lithium
batteries, etc.

» The controller features a limited current charging mode. When the solar panel power exceeds a certain level and the charging current is
larger than the rated current, the controller will automatically lower the charging power and bring the charging current to the rated level.

« Instantaneous large current startup of capacitive loads is supported.

» Automatic recognition of battery voltage is supported.

» LED fault indicators and an LCD screen which can display abnormality information help users to quickly identify system faults.

» Historical data storage function is available, and data can be stored for up to a year.

» The controller is equipped with an LCD screen with which users can not only check device operating data and statuses, but also modify
controller parameters.

» The controller supports standard Modbus protocol, fulfilling the communication needs of various occasions.

» The controller employs a built-in over-temperature protection mechanism. When temperature surpasses the set value, the charging
current will decline in linear proportion to the temperature so as to curb the temperature rise of the controller, effectively keeping the
controller from being damaged by overheat.

» Featuring a temperature compensation function, the controller can automatically adjust charging and discharging parameters in order to
extend the battery's service life.

» TVS lighting protection.

www.srnesolar.com



Wiring diagram is as below

MPPT Solar Charge Controller

LCD Startup and Main Interface

Battery
Nighttime Daytime Solar panel Charging Discharging Load

== = ;---->:@:

-—, ., -
veer L0 L0 o

Charging BOOST <) S W B <D /ov c

stage FLOAT ' " ' ' " ' Unit
EquaTizE Y o Y o Yamm¥ o "am¥ ¢ KWAD

Smem 12U/ 20V & 3 A [E [ EE G
e

Setting Serial Bluetooth Abnormality
port

— Parameter value

Battery type

www.srnesolar.com



Product Operation and Display

LED Indicators OE

PV array indicator | Indicating the controller’s current charging mode.

BAT indicator Indicating the battery's current state.

Om

(e]]

LOAD indicator Indicating the loads' On/ Off and state.

b (||

Oa

ERROR indicator | Indicating whether the controller is functioning normally.

» PV array indicator:

No. Graph Indicator state Charging state
O I Bux Steady on MPPT charging
Slow flashing o
@ |_[ LI LI Accermance {2 cycle of 25 with on and off each lasting for 15) oost charging
Single flashing - :
® | JL_TL_I_ Foar (o0t i o and i g espciy o | FloRting charging
AT
Quick flashin e y,
@ | UL eauaize Aok 3500 o sttt e s o3 | EGUAIEING charging

Double flashing

® " I I l CURRENT-LIMITED | (a cycle of 25 with on for 0.1s, off for 015, onagain | Current-limited
for01s, and offagain for .79 charging
® Off No charging
> BAT indicator:
Indicator state Battery state
Steady on Normal battery voltage

Slow flashing (s cyce o 2 with on and off each asting for 1) | o W

Quick flashing (s ycle of 0:2swith on and o cac asing for 0.1 Battery over-voltage

> LOAD indicator:

Indicator state Battery state
off Load turned off

Quick flashing @ cycle of:2¢ with on and of each lsting for 015) Load overloaded/ short-circuited
Steady on Load functioning normally

> ERROR indicator:

Indicator state Battery state
off System operating normally
Steady on System malfunctioning
Key Operations
A v Page up; increase the parameter value in setting

W Down | Page down; decrease the parameter value in setting

o Return | Return to previous menu (exit without saving)

P st Enter into sub-menu; set/ save
i Turn on/ off loads (in manual mode)

www.srnesolar.com



Product Dimensions

180

— ol AHHHRHHHNNR By

4xP4.5 4 ax®1o/

ML2430/ML2440
Product dimensions : 238*173*72.5mm
Hole positions : 180*147mm

i JTTTITTIvm L Aeplcshevré ek SAWG

725

131

210
154

4xd9 y AXP45
ML2420

—Q,- Product dimensions : 210*151*59.5mm
STITIITTITC Hole positions : 154*131mm
H Hole diameter : ®3mm

1436 Applicable wire: max. 8 AWG

Bh 60 00

www.srnesolar.com



Product Specification Parameters

1. Electric Parameters

2. Battery Type Default
Parameters (parameters
set in monitor software)

Parameter

Model

System voltage

No-load loss

Battery voltage

Max. solar input voltage
%Ig)é.epower point voltage
Rated charging current
Rated load current
g?))é.cci:gypacitive load
Max. photovoltaic system
input power

Conversion efficiency

MPPT tracking efficiency

Temperature
compensation factor

Operating temperature
Protection degree
Weight

Communication method
Altitude

Product dimensions

ML2420

20A

260W/12V
520W/24v

1.4Kg

210*151*59.5mm

Value
ML2430
12V/24VAuto
0.7 Wto 1.2W
9V to 35V
100V (25°C) 90V(-25°C)
Battery Voltage+2V to 75V
30A
20A
10000uF

400W/12v
800W/24V

<98%
>99%
-3mv/°C/2V ( default)
-35°C to +45°C
P32
2Kg
RS232
<3000m
238*173*72.5mm

ML2440

40A

520W/12v
1040W/24V

2Kg

238*173*72.5mm

Parameters cross-reference table for different types of batteries

Voltage to set
Battery type
Over-voltage cut-off
voltage

Equalizing voltage
Boost voltage
Floating charging
voltage

Boost return voltage

Low-voltage cut-off
return voltage

Under-voltage warning
return voltage

Under-voltage warning
voltage

Low-voltage cut-off
voltage

Discharging limit voltage
Over-discharge time
delay

£qualizing charging

uration

Equalizing charging
intervel

Boost charging
duration

Sealed lead-acid
battery

Gel lead-acid
battery

Open lead-acid
battery

16.0V 16.0v 16.0v
14.6V —_ 14.8v
14.4v 14.2v 14.6V
13.8v 13.8v 13.8v
13.2v 13.2v 13.2v
12.6V 12.6V 12.6V
1.2 12.2v 12.2v
12.0v 12.0v 12.0v
11.1v 11.1v 11.1v
10.6V 10.6V 10.6V
5s 5s
120minutes e 120minutes
30days Odays 30days
120minutes 120minutes 120minutes

User (self-customized)
9~17V
9~17v
Sx-17V,
9~17V
9~17
9~17V
k" 1 FAY/
9~17V
Ely | AV
9~17V
1~30s

0~600minutes
0~250D

(0 means the equalizing
¢harging function is disabled)

10~600minutes

When selecting User, the battery type is to be self-customized, and in this case, the default system voltage parameters are consistent with those of

the sealed lead-acid battery. When modifying battery charging and discharging parameters, the following rule must be followed:
« Over-voltage cut-off voltage > Charging limit voltage > Equalizing voltage > Boost voltage > Floating charging voltage > Boost return voltage;
« Over-voltage cut-off voltage > Over-voltage cut-off return voltage;

«Low-voltage cut-off return voltage > L. I

cut-offvoltage >

limitvoltage;

«Under-voltage warning return voltage > Under-voltage warning voltage = Discharging limit voltage;
«Boostreturn voltage > Low-voltage cut-off return voltage.

www.srnesolar.com



Product Details
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Harvest the Sunshine

390W MBB Half-Cell Module
JAMG60S20 365-390/MR £33

( Introductio

Assembled with multi-busbar PERC cells, the half-cell corfiguration of the modules offers the
advantages of higher power output, better temperaturs-depandent performance, reduced
shading efflect on the energy genaration, lower ek of hot spot, as well as enhanced tolsrance
for mechanical [oading.

Higher output power Lowsr LCOE
Less shading and lower resistive loss Bettsr mechanical loading tolerance
nm—

| Superior Warranty | ( Comprehenslive Certiflcates |
* 12-year product warranty « [EC 61215, IEC 61730,UL 61215, UL 61730
+ 25-year linear power output warranty ° 130 8001: 2015 Quallty managemant systems

¢ 180 14001: 2015 Envi Ttal

* 180 45001: 2018 Occupational health and safety management
systems

¢ IEC TS 62941: 2016 PY) -

ideli i in P¥ module design

r
qualification and type approval

P A
New |Inear power wamranty B Standard module linear pewer wamanty @ c € @"

J/ASOLAR e T

JA Sotar reserves the right of final Interpretation. | ]




JASOLAR

JAM60S20 365-390/MR

MECHANICAL DIAGRAMS SPECIFICATIONS
. 3541 Cell Mono
1% i
=
i o
(I Weight 20.5kg+3%
I Di i 17 Tmm
Enlarge view of
meuninaRole1os) Cable Cross Section Size  4mm? (IEC) 12 AWG(UL)
Grounding hokes
§ Aoplaces wz| g § No. of cells 120(6%20)
: 5= © g
Junction Box P68, 3 diodes
QC 4.10(1000V)
Mounting holes
8 acen’ Connector QC 4.10-35(1500V)
I\ "'D"" i Cable Length Portrait:300mm(+400mm(-);
- 1002 | [ L 1000mm({+)/1000mm(-}
8 places
- ARk Confiaurets 31pes/Pallet
L e 806pcs/40ft Contalner
Remark: customized frame color and cable length avallable upon request
ELECTRICAL PARAMETERS AT STC
TYPE -365/MR -370/MR -375/MR -380/MR -386/MR 390/MR
Rated Maximum Power(Pmax) [W] 365 370 375 380 385 390
Open Circuit Voltaga(Voc) [V] 41.13 41.30 41.45 41.62 41.78 41.94
Maximum Power Voltage(Vmp) [V] 33.96 3423 34.50 3477 35.04 3533
Short Circuit Gurrent(lsc) [A] 11.30 1135 141 1147 11.53 1158
Maximum Powsr Cumrent(Imp) [A] 10.75 10.81 10.87 10.83 10.88 11.04
Module Efficiency [%] 19.6 18.9 202 204 207 210
Power Tolerance 0~+5W
Temperature Cosfficlent of Isc{a_Isc) +0.044%/°C
Temperature Cosfficient of Voc(B_Voc) -0.272%°C
Temperature Coefficient of Pmax(y_Pmp) -0.350%/°C
STC Iradlance 1000W/m?, cell tomperature 25°C, AM1.5G
Remark: Electrical data in this catalog do not refer to a single module and they are not part of the offer. They only serve for comparison among different module types.
ELECTRICAL PARAMETERS AT NOCT OPERATING CONDITIONS
YPE 365MR  -370MR  -375MR  -380/MR  -385MR  -300MR MaxiTiim Systgquiitsge  1000V/15004DC
Rated Max Power(Pmax) [W] 276 280 284 287 291 205 Operating Temperature -40°C~+85°C
Open Circuit Voltage(Voc) [V] ~ 38.41 38.65 38.89 39.14 39.38 39.63 Maximum Series Fuse Rating 20A
Max Power Voltage(Vmp) [V] 3205 3230 32.55 3272 32.96 33.20 Maximum Static Load,Front  5400Pa (112 Ib/fi)
Short Circult Current(isc) [A] 915 9.20 9.25 9.30 9.35 2.40 Maximum Static Load,Back  2400Pa (50 Ib/f*)
Max Power Current(imp) [A] 8.61 8.66 87 8.78 8.83 8.88 NOCT 45$2°C
NOCT Iradiance 800W/m?, ambient temperature 20°C, Safety Class Class T
wind speed 1m/s, AM1.5G
Fire Performance UL Type 1
CHARACTERISTICS

Current-Voltage Curve JAMG0S20-380/MR

20 30
Voltage(V)
m Cells, Pre

Power-Voltage Curve JAMB0S20-380/MR

Current-Voltage Curve JAMB0S20-380/MR

—rc
10 — 25¢
a o
g -~ 65C
€ oC
6
g
3 s
2
s ® @ a @
Voltage(V)

Version No. : Global_EN_20201118A
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Technology

TGEL SERIES VRLA HYBRID GEL DEEP CYCLE BATTERY

The TGEL series is designed for frequent cyclic charge and discharge
applications under extreme environments. By combining the newly 100Ah | GEL
developed Nano Gel electrolyte with high density paste, the Solar range voltage J capacity designiite

offers high recharge efficiency at very low charge current. The acid . ~:;
g ¥

stratification is highly reduced by adding Nano Gel.

This series is suited for energy storage for renewable energies such as PV,
wing turbine power systems and CATV.
TECHNICAL SPECIFICATIONS

Nominal Voltage (V)
Designed Floating Life (20°C) 12 Years

Nominal Capacity (20°C) 100 Ah @ 10HR-rate (to 1.80Vpc)
Dimension {(mm) 1330mm x W171mm x H220mm

12 (6 cells per unit)

Approx. Weight | 315 kg (69.5 Ibs)
Terminal Type ‘ Female Copper Insert M6 (torque:6~7N.m)
Internal Resistance Approx. 0.005 Ohm (fully charged @ 20°C)
Max, Charge Current 25A
Max, Discharge Current (55) _‘ 800A y m s
Short Circuit Current 2600 A illon
Self Discharge Approx. 3% per month @ 20°C 1S09001 QTG00
Discharge: -25~65°C
Ambient Temperature Charge:  -25~60°C C G N
y M - | Storage T25~45C SR YL ®
Float Charge Voltage (20~25°C) 136-138Y (3mV/ cell/ °Q) Complied standards
Equalize and cycle Use Charge Voltage 144-148Y (SmV/ cell / °C) |IEC 60896-21/22
(20~25°C) IEC 61427
Container Material ABS (UL94-VO optional) uL1989
JIS C8704
BATTERY DIMENSIONS GB/T19639
I I B STTT Fod TERMINAL T17
Transpower T4mm
A~ h M6
ee > WA RLILIN 14 <t
SE P £
| |\(@)
330mm 171mm
BATTERY DISCHARGE TABLE PARAMETERS FOR TGEL & WIND APPLICATIONS
Constant Current Discharge Characteristics: Amps (25°C) Lang time discharge capacity for Solar & Wind applications
F.V/Time [30mifl 1h | 2h | 3h [ an [ sn | 8h | 10n | 20n o T T T s
Capacity @Ah) | A | &b | @h) | k)
1.70v | 104 | 643|384 | 27.7 | 22.1 [ 18.4 [ 12,5 [ 103 | 5.45
1.75V | 100 | 63.0 [ 37.4 [27.2 [21.8 [18.2 [12.4 [10.2 [5.35 TGEL12-100 J]107 | 113 [ 116 | 120 | 125
1.80V | 95.6 | 60.9 | 36.6 | 26.7 | 21.3 | 17.7 | 12.1 | 10.0 | 5.25 Final Voltage 185

1.85V | 90.2 | 58.3 | 35.2 | 25.8 | 20.7 | 17.3 | 11.8 | 9.74 | 513

TGEL & Wind applications parameters settings

Constant Power Discharge Characteristics: W/cell (25°C) Olpr voltagadiganniect: 2.4520.01V/cell @20 25°C

a voltage: 2.40:0.01V/cell @20 25°C

F.V/Time|30min 1h | 2h | 3h | 4h | Sh [ 8h | 10h | 20h Array roconnection voltage: 2.2520.005V/cell @ 20 25°C

1.70V 194 | 121 | 72,5 | 52.9 | 42.4 | 355 | 24.4 | 20.2 | 10.7 Float voltage setting: 2.27+0.005V/cell @ 20 25°C

1.75V 189 | 120 | 71.8 | 52.6 [ 42.3 | 354 | 243 (201 [ 106 Low voltage alarm voltage: 1.95£0.005V/cell @ 20 25°C

Low voltage disconnect: 1.9020.005V/cell @ 20 25°C

180v | 182 | 117 | 70-5%ng2.0 | SWmldd s, [ 23.9 |10.0 110, Load reconnect voltage: 209:0.01V/cell @20 25°C
1.85V 174 | 113 | 68.8 | 50.7 | 40.8 | 34.3 [ 235 | 19.5 [ 10.3 Temp. compensate coefficienty: | -5mv/cell/*C

Copyright © 2017 Transpower Technology Company Limited. All rights reserved. 2
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CHARACTERISTICS

23 s sz Charge Characteristic Discharge Characteristic (20°C)
;“:f ES Wf’j” Constant Charge at 025CA-240V (20°C) - ]
L Charge —_ \\\
240 Cherge . S200 ‘ : ;
100 | tﬁage Z g \
of oo 2200 Pl ‘ \ s O1CA DOSCA
! 020 / 100%Discharge S 167 I
2007 \ — — So%Discharge & 1CA  055CA
wf ¥ ) \ £ 160
5 010" 189 2 |
o s Charge Current 122 | |
[} 0 0 5 7 "_ﬁ: T 2 0 2 6 . 12 30 60 3 10 20
Timethour} -— Mip —— Hour |
Temperature vs Float Life Self discharge characteristics
15 Sr 120
] 2.25V/Cell sof ‘
W g—-——._ | |
10 \ £ 80 ‘{*\-—T—'—"—-—._
ey
i?i ) = I a0d we L 20C
b= ‘ ‘T
\‘ 20 il
f 3 ‘ |
0
[&] 20 25 30 35 %0 a5 0 4 8 10 12 14 16 18 20
Temperature ('C) Storage time:months
Depth of Discharge vs Cycle Life (20°C) Capacity vs Temperature
10— — —
2000 100
|
2500 + | §
y | . q 2 80
= 2000 P
7;_ | ‘», g 80
& o 5
., L 40
woo L S
[y 20
g I A 1 L WY '_‘-'_‘
W w4 so s 80 30 oo s w0 1w 20 0 w %
Depth of discharge(%) Temperature (°C)
TGEL12-100 Horizontal Installation Drawing
10mm 100mm
E
g
[
280mm
FINAL VOLTAGE SETTINGS RECOMMENDED ACCORDING TO THE DISCHARGE CURRENT
Discharge Current| (A) 1£0.08C 0.08C<1<0.2C 0.2C<1<0.6C 0.6C<1<1.0C 121.0C
Final of Voltage >1.85Vpc >1.80Vpc >1.75Vpc >1.70Vpc >1.60Vpc
Headquarter

Y Transpower Technology Co., Ltd (HQ)

Copyright © 2017 Transpower Technology Company Limited. All rights reserved. 212



max. 930 myn DC axial fans
S=Soree 0172 x51 mm

Information

~ Material: Housing: Die-cast aluminum - Possible special versions:
Impeller: GRP' (PA) (See chapter DC fans - specials)
~ Direction of air flow: Exhaust over struts - Speed signal »
- Direction of rotation: Counterclockwise, - Go / NoGo alarm E
looking towards rotor - Alarm with speed limit =
- Connection: Via single wires AWG 18, 20 or - External temperature sensor =
AWG 22, TR 64, speed signal - Internal temperature sensor 2
and control input AWG 22 - PWM control input (standard)
— Highlights: Highly efficient and smoothly - Analog control input
operating 3-phase fan drive - Multi-option control input
Housing with grounding lug for - Moisture protection a
screw M4 x 8 (Torx) - Salt spray protection &
- Weight: 910g - Degree of protection: IP 54 S
7 =
} Fiberglass-reinforced piastic =
Series 6300 TD g g Bl s 8
g = 1 = g 83 3 = g
£ 3 5\ | jow, = B B My B | R
= 8 sES £ = 5 75 5T
Z B g § 8 £ & Z 2% B3 g
= = T = = 2 3% 8 = B -] ‘§ =2 % 88
Nominal data 2 2 B g BB 88 =& E =S 8 £% A 2
£ = ] = 3 g Ex 15 E 55 5§ = s <
g = 2 2 & BE & =2 = 38 & 58 | 8 g
ype m*/h cfm DC DC dB(A) Bel(A) Watts  rpm” °C Hours Hours b
i o
6312/2 TDHP 600 353 12 8..16 60 %d [ ] 40 5500 -20..+70 75000/ 37500 127 500 E
6314/2 TDHP-298 600 353 24 16..30 80 73 42 5500 -20..+65  75000/42500 127500 g8
6314/2 TDHP 600 353 24 16..36 60 73 = 40 5500 -20..+75  75000/30000 127500
6314/2 TDHHP 710 418 24 16...36 69 T8 ] 67 7000 -20..+75 62500/25000 105000 3 =
6314/2 TDH4P 930 545 24  16..36 75 84 m 150 9200 -20.+75 | 52500/20000 87500 (& 3
1 | o
6318/2 TDHP-299 600 353 48 36...60 60 78 | ] 42 5500 -20..+65 75000/42500 127500 (0 =
6318/2 TDHP 600 353 48  36..72 60 73 40 5500 -20.4+75 | 75000/30000 127500 (2 5
6318/2 TDHHP 710 18 48 36..72 69 78 m 67 7000 -20..475  62500/25000 105000 & §
6318/2 TDH4P 930 545 48 36..72 75 84 m 150 9200 -20..+75 | 52500/20000 87500 &
Subjeet o change

Speed control range from 1000 rpm-" up to maximum nominal speed.
Standstill at 0% PWM, maximum speed if control cable is interrupted.
* Power consumption at free air flow. These values can be significantly higher in the operating point.

2
3
=
=
]
o
<

2
]
®
>
=
£

* Power consumption - in operation ®

Fan type optimum 2

operating range (W)
6318/2 TDHHP 115
6318/2 TDH4P 270

Air performance measured acearding ko: S0 501

Instaliation categery A, withaut contact prolection.

Hise: Tota sound power level L 150 103002

measured on a hemisphese wilh a radius of 2 m

Sound pressure level LpA measured al 1 m distance

ftom fan axis

‘The values given are applicahle only under the specified
nd may difer depending on the

Accessories

installation conditions.

A \ Inthe event o deuiatin from the standant coniguraton,
e 100 20 20 o R Lhe:;m:\t;ﬂ;ﬂ:nus:mmkaﬂaﬁmmalmh‘ -
o detalled nformation sse
ey @
e 200 400 600 8O0 wM s sbmpapsteomvgencral conditions 2
=
£
=
@
8
£
ebm a st Finger guards 79 s
from p. 242 =

2016-01




Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

ebm-papst:
6312/2TDHP 6314/2TDHHP 6314/2TDHP 6318/2TDH4P 6318/2TDHHP 6318/2TDHP 6314/2TDHHP-015
6312/2MP-204 6318/2TDH4PU




ESP32-WROVER-IE

Datasheet

I ESP32-WROVER-E &
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Version 1.8
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1 Overview

1 Overview

ESP32-WROVER-E and ESP32-WROVER-IE are two powerful, generic Wi-Fi + Bluetooth + Bluetooth LE MCU
modules that target a wide variety of applications, ranging from low-power sensor networks to the most
demanding tasks, such as voice encoding, music streaming and MP3 decoding.

ESP32-WROVER-E comes with a PCB antenna, and ESP32-WROVER-IE with a connector for an external
antenna. The information in this datasheet is applicable to both modules.

The Series Comparison for the two modules is as follows:

Table 1: ESP32-WROVER-E Series Comparison’

Gideting Gode — — Ambient Temp.2 Size®

(°C) (mm)
ESP32-WROVER-E-N4R8 4 MB (Quad SPI) | 8 MB (Quad SPI) —40 ~ 85
ESP32-WROVER-E-N8R8 8 MB (Quad SPI) | 8 MB (Quad SPI) —40 ~ 85
ESP32-WROVER-E-N16R8 | 16 MB (Quad SPI) | 8 MB (Quad SPI) —40 ~ 85 18.0x314%33
ESP32-WROVER-E-N4R2 4 MB (Quad SPI) | 2 MB (Quad SPI* —40 ~ 85
ESP32-WROVER-E-N8R2 8 MB (Quad SPl) | 2 MB (Quad SPI)* —40~ 85
ESP32-WROVER-E-N16R2 | 16 MB (Quad SPI) | 2 MB (Quad SPIy* —40~ 85

! This table shares the same notes presented in the table 2 below.

Table 2: ESP32-WROVER-IE Series Comparison

Oforiy Cade ECh Fo LN Sizga

Q) (mm)
ESP32-WROVER-E-N4RS | 4 MB (Quad SPI) | 8 MB (QuadSP) | 40 ~85
ESPG2-WROVER-E-NS8RE | & MB (Quad SP)) | 8 MB (QuadSP) | —40~85
ESP32-WROVER-IE-N18R8 | 16 MB (Quad SP!) | 8 MB (Quad SP) -40 ~ 85 8 g P
ESPG2-WROVER-E-NAR2 | 4 MB (Quad SP)) | 2 MB (Quad SP¥|  —40 ~85
ESPG2-WROVERIE-NSR2 | 8 MB (Quad SPI) | 2 MB (Quad SP¥|  —20~85
ESP32-WROVER-IE-N16R2 | 18 MB (Quad SP) | 2 MB (Quad SPi)4 -40 ~ 85

2 Ambient temperature specifies the recommended temperature range of the environment immediately outside
the Espressif module.

3 For details, refer to Section 9 Physical Dimensions.

4 This modbule uses PSRAM integrated in the chip’s package.

At the core of the module is the ESP32-DOWD-V3 chip or ESP32-DOWDR2-V3 chip*. The chip embedded is
designed to be scalable and adaptive. There are two CPU cores that can be individually controlled, and the CPU
clock frequency is adjustable from 80 MHz to 240 MHz. The chip also has a low-power coprocessor that can be
used instead of the CPU to save power while performing tasks that do not require much computing power, such
as monitoring of peripherals. ESP32 integrates a rich set of peripherals, ranging from capacitive touch sensors,
8D card interface, Ethernet, high-speed SPI, UART, 12S and 12C.
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1 Overview

Note:
* For details on the part numbers of the ESP32 family of chips, please refer to the document ESP32 Datasheet.

The integration of Bluetooth®, Bluetooth LE and Wi-Fi ensures that a wide range of applications can be targeted,
and that the module is all-around: using Wi-Fi allows a large physical range and direct connection to the Internet
through a Wi-Fi router, while using Bluetooth allows the user to conveniently connect to the phone or broadcast
low energy beacons for its detection. The sleep current of the ESP32 chip is less than 5 p/A, making it suitable for
battery powered and wearable electronics applications. The module supports a data rate of up to 150 Mbps,
and 20 dBm output power at the antenna to ensure the widest physical range. As such the module doss offer
industry-leading specifications and the best performance for electronic integration, range, power consumption,
and connectivity.

The operating system chosen for ESP32 is freeRTOS with LwiP; TLS 1.2 with hardware acceleration is built in as
well. Secure (encrypted) over the air (OTA) upgrade is also supported, so that users can upgrade their products
even after their release, at minimum cost and effort.

Table 3 provides the specifications of the two modules.

Table 3: ESP32-WROVER-E & ESP32-WROVER-IE Specifications

Categories ltemns Specifications
See certificates  for ESP32-WROVER-E  and
ESP32-WROVER-IE

Certification RF certification

Test Reliablity HTOL/HTSL/UHAST/TCT/ESD
802.11 b/g/n (802.11n up to 150 Mbps)

will Protocols A-MPDU and A-MSDU aggregation and 0.4 s guard in-
terval support

Center frequency range of oper-
i 2412 ~ 2484 MHz
ating channel

Protocols Blusetooth v4.2 BR/EDR and Bluetooth LE specification
NZIF receiver with =97 dBm sensitivity
Bluetooth Radio Class-1, class-2 and class-3 transmitter
AFH
Audio CVSD and SBC

SD card, UART, SPI, SDIO, 12C, LED PWM, Motor
PWM, 128, IR, pulse counter, GPIO, capacitive touch sen-
sor, ADC, DAC, Two-Wire Automaotive Interface (FWAI®),
compatible with ISO11898-1 (CAN Specification 2.0)

Module interfaces

Integrated crystal 40 MHz crystal
Integrated SPI flash See Table 1 and Table 2
Integrated PSRAM See Table 1 and Table 2
Hardware -
Operating voltage/Power supply | 3.0V ~3.6V
Minimum current delivered by
500 mA
power supply
Package size (18.00+0.15) mm x (31.40+£0.15) mm x (3.30+0.15) mm
Moisture sensitivity level (MSL) Level 3
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2 Block Diagram

2 Block Diagram
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I EN - GPIOs

| VDD_SDIO
L spicst]
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SI00 |
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S102|
SI03 |

QSPI PSRAM

Figure 1: ESP32-WROVER-E Block Diagram (with ESP32-DOWD-V3 embedded)
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Figure 2: ESP32-WROVER-E Block Diagram (with ESP32-DOWDR2-V3 embedded)
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3 Pin Definitions

3 Pin Definitions

3.1 PinLayout

Keepout Zone

- -
1 | GND GND | C 38
- | .
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2 I 3V3 1023 1 ( 37
g &
= 3
3 I EN 10221 C 38
o | =
4 O | SENSOR_VP TXDO | ( 35
= C
5 ) | SENSOR.WN (ool (ool fao] RXDO | C 34

=~ o A
6 ) I1034 prall Ry 1021 [ ( 33
- L2 BN —
7 ) 11035 LA« AN NC | C 32
- lew| |ewo| |aw| =
8 ) 11032 i 1 A 1019 | C 31
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9 11033 1018 1 C 30
| & o
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10 ) 11025 105 | ( 29
A K 2
= =
11 ) 11026 NC | ( 28
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—_ -
12 ) 11027 NC | C 27
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14 [ 11012 100 | ( 25
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15 D | GND 102 [ C 24
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16 ) 11013 1015 | ( 23
< i
5 ] T
17 ) 1 NC Nc | C 22
e .
. i
18 ) I NC NC | ( 21
i J
=3 =
19 ) I NC NC | C 20
i i
Figure 5: Pin Layout (Top View)
3.2 Pin Description
The module has 38 pins. See pin definitions in Table 4.
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3 Pin Definitions

Table 4: Pin Definitions

Name No. Type Function

GND 1 P Ground

3v3 2 P Power supply

EN 3 | Module-enable signal. Active high.

SENSOR_VP | 4 | GPIO36, ADC1_CHO, RTC_GPIO0

SENSOR_VN | & | GPIO39, ADC1_CH3, RTC_GPIO3

1034 6 | GPIO34, ADC1_CH6, RTC_GPIO4

1035 7 | GPIO35, ADC1_CH7, RTC_GPIO5

i3 s . GPIO32, XTAL_32K_P (32.768 kHz crystal oscillator input), ADC1_CH4,
TOUCHS, RTC_GPIO9

1033 9 /o GPIO33, XTAL_32K_N (32.768 kHz crystal oscillator output),
ADC1_CHS5, TOUCHS8, RTC_GPIO8

1026 10 /0 GPIO25, DAC_1, ADC2_CH8, RTC_GPIO6, EMAC_RXDO

1026 11 110 GPIO26, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXD1

1027 12 /0 GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV

o4 13 /o GPIO14, ADC2_CH6, TOUCHE, RTC_GPIO16, MTMS, HSPICLK,
HS2_CLK, SD_CLK, EMAC_TXD2

1012 14 /o GPIO12, ADC2_CH5, TOUCHS, RTC_GPIO15, MTDI, HSPIQ,
HS2_DATA2, SD_DATA2, EMAC_TXD3

GND 15 B Ground
GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID,

e A A HS2_DATA3, SD_DATA3, EMAC_RX_ER

NC * kP = L

NC* 18 - -

NC * 19 - -

NC* 20 S ¥

NC * 21 F <

NC * 22 - -

i a8 \ GPIO15, ADC2_CH3, TOUCH3, MTDO, HSPICS0, RTC_GPIO13,
HS2_CMD, SD_CMD, EMAC_RXD3

a2 o4 e GPIO2, ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP, HS2_DATAO,
SD_DATAO

N e > GPIO0, ADC2_CH1, TOUCH1, RTC_GPIO11, CLK_OUTH1,
EMAC_TX_CLK

o4 26 /o GPIO4, ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD, HS2_DATAT,
SD_DATAT1, EMAC_TX_ER

NC 27 - -

NC 28 - -

105 29 1/0 GPIOS5, VSPICS0, HS1_DATAG, EMAC_RX_CLK

1018 30 1/0 GPIO18, VSPICLK, HS1_DATA7

1019 841 110 GPIO19, VSPIQ, UOCTS, EMAC_TXDO

NC 32 - =

1021 33 /0 GPIO21, VSPIHD, EMAC_TX_EN
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3 Pin Definitions

Name No. Type Function
RXDO 34 1/0 GPIO3, UORXD, CLK_OUT2
TXDO 35 110 GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2
1022 36 110 GPIO22, VSPIWP, UORTS, EMAC_TXD1
1023 37 /0 GPIO23, VSPID, HS1_STROBE

GND 38 P Ground

Notice:

* Pins GPIO8 to GPIO11 on the ESP32-DOWD-V3/ESP32-DOWDR2-V3 chip are connected to the SPI flash integrated
on the module and are not led out.

3.3 Strapping Pins
ESP32 has five strapping pins, which can be seen in Chapter 7 Schematics:
s MTDI
* GPIOO
* GPIO2
* MTDO
* GPIO5
Software can read the values of these five bits from register “GPIO_STRAPPING".

During the chip’s system reset release (power-on-reset, RTC watchdog reset and brownout reset), the latches of
the strapping pins sample the voltage level as strapping bits of “0” or “1”, and hold these bits until the chip is
powered down or shut down. The strapping bits configure the device’s boot mode, the operating voltage of
VDD_SDIO and other initial system settings.

Each strapping pin is connected to its internal pull-up/pull-down during the chip reset. Consequently, if a
strapping pin is unconnected or the connected external circuit is high-impedance, the internal weak
pull-up/pull-down will determine the default input level of the strapping pins.

To change the strapping bit values, users can apply the external pull-down/pull-up resistances, or use the host
MCU's GPIOs to control the voltage level of these pins when powering on ESP32.

After reset release, the strapping pins work as normal-function pins.
Refer to Table 5 for a detailed boot-mode configuration by strapping pins.

Table 5: Strapping Pins

Voltage of Internal LDO (VDD_SDIO)
Pin Default 33V 1.8V
MTDI Pull-down 0 ¢!
Booting Mode

Pin Default SPI Boot Download Boot
GPIOO | Pull-up 1 0

GPIO2 | Pull-down Don't-care 0
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3 Pin Definitions

Enabling/Disabling Debugging Log Print over UOTXD During Booting
Pin Default UQTXD Active UOTXD Silent
MTDO Pull-up 1 0

Timing of SDIO Slave
FE Sampling | FE Sampling | RE Sampling | RE Sampling

Pin Default FE Qutput RE Output FE Output RE Output
MTDO | Pull-up 0 0 1 1
GPIO5 Pull-up 0 1 0 1

Note:

FE: falling-edge, RE: rising-edge.

Firmware can configure register bits to change the settings of "Voltage of Internal LDO (VDD_SDIO)” and "Timing
of SDIO Slave” after booting.

Internal pull-up resistor (R9) for MTDI is not populated in the module, as the flash and SRAM in the module only
support a power voltage of 3.3 V (output by VDD_SDIO).

The illustration below shows the setup and hold times for the strapping pins before and after the CHIP_PU signal

goes high. Details about the parameters are listed in Table 6.

Strapping pin

CHIP_PU

)

>

I ]
I 1
| 1
| 1
| 1
| 1
| 1
| 1
| |

1

Figure 6: Setup and Hold Times for the Strapping Pins

Table 6: Parameter Descriptions of Setup and Hold Times for the Strapping Pins
Parameters | Description Min. Unit
to Setup time before CHIP_PU goes from low to high 0 ms
t Hold time after CHIP_PU goes high 1 ms
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4 Functional Description

4 Functional Description

This chapter describes the modules and functions integrated in ESP32-WROVER-E and
ESP32-WROVER-IE.

41 CPU and Internal Memory

ESP32-DOWD-V3 (or ESP32-DOWDR2-V3) contains two low-power Xtensa® 32-bit LX6 microprocessors. The
internal memory includes:

e 448 KB of ROM for booting and core functions.
e 520 KB of on-chip SRAM for data and instructions.

* 8 KB of SRAM in RTC, which is called RTG FAST Memory and can be used for data storage; it is accessed
by the main CPU during RTC Boot from the Deep-sleep mode.

* 8 KB of SRAM in RTC, which is called RTC SLOW Memory and can be accessed by the co-processor
during the Deep-sleep mode.

+ 1 Kbit of eFuse: 256 bits are used for the system (MAC address and chip configuration) and the remaining
768 bits are reserved for customer applications, including flash-encryption and chip-ID.

4.2 External Flash and SRAM

ESP32 supports multiple external QSP! flash and SRAM chips. More details can be found in Chapter SPI in the
ESP32 Technical Refarence Manual. ESP32 also supports hardware encryption/decryption based on AES to

protect developers’ programs and data in flash.
ESP32 can access the external QSPI flash and SRAM through high-speed caches.

* The external flash can be mapped into CPU instruction memory space and read-only memory space
simultaneously.

— When external flash is mapped into CPU instruction memory space, up to 11 MB + 248 KB can be
mapped at a time. Note that if more than 3 MB + 248 KB are mapped, cache performance will be
reduced due to speculative reads by the CPU.

— When external flash is mapped into read-only data memory space, up to 4 MB can be mapped at a
time. 8-bit, 16-bit and 32-bit reads are supported.

* External SRAM can be mapped into CPU data memory space. Up to 4 MB can be mapped at a time.
8-bit, 16-hit and 32-bit reads and writes are supported.

4.3 Crystal Oscillators

The module uses a 40-MHz crystal oscillator.

4.4 RTC and Low-Power Management

With the use of advanced power-management technalogies, ESP32 can switch between different power
modes.
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4 Functional Description

For details on ESP32’s power consumption in different power modes, please refer to section "RTC and
Low-Power Management” in ESP3Z Datashset.
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5 Peripherals and Sensors

5 Peripherals and Sensors

Please refer to Section Peripherals and Sensars in ESP32 Datashest.

Note:

External connections can be made to any GPIO except for GPIOs in the range 6-11, 16, or 17. GPIOs 8-11 are connected
to the module’s integrated SP! flash. GPIOs 16 and 17 are connected to the module’s integrated PSRAM. For details,
please see Section 7 Schematics.
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6 Electrical Characteristics

6 Electrical Characteristics

6.1 Absolute Maximum Ratings

Stresses beyond the absolute maximum ratings listed in the table below may cause permanent damage to the
device. These are stress ratings only, and do not refer to the functional operation of the device that should follow
the recommended operating conditions.

Table 7: Absolute Maximum Ratings

Symbol Parameter Min Max | Unit
VDD33 Power supply voltage -0.3 36 |V
lomlml Cumulative 10 output current - | 1,100 | mA
Tstore Storage temperature =40 105 | °C

1. The module worked properly after a 24-hour test in ambient temperature at 25 °C, and the 10s in three domains
(VDD3P3_RTC, VDD3P3_CPU, VDD_SDIO) cutput high logic level to ground. Please note that pins occupied by flash
and/or PSRAM in the VDD_SDIO power domain were excluded from the test.

2. Please see Appendix JO_MUX in ESP52 Datasheet for 10's power domain.

6.2 Recommended Operating Conditions

Table 8: Recommended Operating Conditions

Symbol ‘Parameter Min | Typical | Max | Unit
VDD33 Power supply voltage 3.0 33| 36 |V
lvop Current delivered by external power supply 0.5 - -1 A

T Operating temperature -40 - 85'°C

6.3 DC Characteristics (3.3 V, 25 °C)

Table 9: DC Characteristics (3.3 V, 25 °C)

‘Symbol Parameter Min | Typ Max | Unit
Cin Pin capacitance - 2 - | pF

Vig High-level input voltage 0.75xVDD! - | VvDD'+03 | V

Vo Low-level input voltage -0.3 - | 0.25xvDD! | V

lrzr High-level input current - - 50 | nA

lir Low-level input cumrent - - 50 | nA

Vou High-level output voltage 0.8xVDD! - -V

Vor Low-level output voltage - - 0.1xVDD! | V
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6 Electrical Characteristics

Symbol Parameter Min | Typ Max | Unit
. VDD3P3_CPU
High-level source current . -| 40 - | mA
power domain - 2
(VDD! =3.3V,
VDD3P3_RTC
|OH VOH >=2.64 V, 12 o 40 - | mA
| power domain
output drive strength set
. VDD_SDIO power
to the maximum) -1 20 - | mA

domain !> 3

Low-level sink current
lor (VDD =3.3V, Vo =0495 Y, - 28 - | mA
output drive strength set to the maximum)

Rpu Resistance of internal pull-up resistor -| 45 - | k2

Rrp Resistance of internal pull-down resistor -| 45 - | k&
Low-level input voltage of CHIP_PU

ViL st ol 5 N, - 06 | v

to shut down the chip

Notes:

1. Please see Appendix [O_MUX in ESP52 Datasheet for 10's power domain. VDD is the I/0 voltage for a particular power
domain of pins.

2. For VDD3P3_CPU and VDD3P3_RTC power domain, per-pin current sourced in the same domain is gradually reduced
from around 40 mA to around 29 mA, Vo r>=2.64 V, as the number of current-source pins increases.

3. Pins occupied by flash and/or PSRAM in the VDD_SDIO power domain were excluded from the test.

6.4 Wi-Fi Radio

Table 10: Wi-Fi Radio Characteristics

Parameter Condition Min | Typical | Max | Unit
Center frequency range of oper- | - 2412 - | 2484 | MHz
ating channel natel
Output impedance "?t¢2 A : i “hQ
. 11n, MCS7 12 13 14 | dBm
TX power note3
11b mode 185 195 | 20.5 | dBm
11b, 1 Mbps - -97 - | dBm
11b, 11 Mbps = -88 - | dBm
11g, 6 Mbps - -92 - | dBm
uffe, 11g, 54 Mbps - -75 - | dBm
Sensitivity
11n, HT20, MCS0 = -92 - | dBm
11n, HT20, MCS7 - 72 - | dBm
11n, HT40, MCS0 5 -89 - | dBm
11n, HT40, MCS7 = -69 - | dBm
11g, 6 Mbps - 27 - | dB
3 - 11g, 54 Mbps - 13 - | dB
Adjacent channel rejection
11n, HT20, MCS0 - 27 - | dB
11n, HT20, MCS7 - 12 - | dB
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7 Schematics

This is the reference design of the module.
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Figure 7: Schematics of ESP32-WROVER-E
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8 Peripheral Schematics

8 Peripheral Schematics

This is the typical application circuit of the module connected with peripheral components (for example, power
supply, antenna, reset button, JTAG interface, and UART interface).

U1
VDD33 39
e P_GND :_|as [lehD  vppss
] 5| GhD1 GND3 |57 1023 T P
3v3 1023 31097
EN 3 1022 1
SENSUR_VP 7 EN 1022 =z TXDO0 71 1
e les 2w SENSORVI =4 SENSOR_VP TXDO [—53 BT 512
4= SENSOR_VN RXD0 3
=== 034 1034 1021 3; 1021 4 -
22uF |0.1uF%TBD 035 32
032 gl 1035 NG 31— 1019 UART
1032 1019 35— o718 —
033 9 1033 1018 30 1018 =
025 0 9 105 GND
1025 105
C3 026 1 28
077 5| 1026 NC 57
TBD 014 Ie2r LI 04
7| 1014 104 I
012 2! 00
= = p1 108 752 02
N i GND2 102
GND N 1013 1013 1015 i 015
5 NC NC 5
g NC NC [
NC NC —X
= ESPI’WROVER-E/ESPI2WROVER-E JP2
GND Boot Option
JP3 SW1
014 MS 1 == R2 OR EN
B s’ o7/
013 ol 37| 2 C4 0.1uF
015 DO 43
4 =
TAG GND
T012 should be kept low when the module is powered on.
Figure 9: Peripheral Schematics
Note:
* Soldering Pad 39 to the Ground of the base board is not necessary for a satisfactory thermal performance. If users
do want to solder it, they need to ensure that the correct quantity of soldering paste is applied.
+ Toensure the power supply to the ESP32 chip during power-up, it is advised to add an RC delay circuit at the EN pin.
The recemmended setting for the RC delay circuit is usually R = 10 k2 and C = 1 pF. However, specific parameters
should be adjusted based on the power-up timing of the module and the power-up and reset sequence timing
of the chip. For ESP32's power-up and reset sequence timing diagram, please refer to Section Power Scheme in
ESP32 Datasheet.
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10 Recommended PCB Land Pattern

10 Recommended PCB Land Pattern

This section provides the following resources for your reference:

* Figures for recommended PCB land pattemns with all the dimensions needed for PCB design. See Figure
12 Recommended PCB Land Pattern.

* Source files of recommended PCB land patterns to measure dimensions not covered in Figure 12. You can
view the source files for ESP32-WROVER-E and ESP32-WROVER-IE with Autodesk Viewer.

* 3D models of ESP32-WROVER-E and ESP32-WROVER-IE. Please make sure that you download the 3D
model file in .STEP format (beware that some browsers might add .txt).

Unit: mm
O Via for thermal pad
Copper

18
8F
38x1.5 Antenna Area S
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N — o |~ Z 37)
77 7

——&Z BN
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i %
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vz
19 20 ZQ
0.5
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Figure 12: Recommended PCB Land Pattern
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11 Dimensions of External Antenna Connector

11 Dimensions of External Antenna Connector
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Figure 13: Dimensions of External Antenna Connector
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12 Product Handling

12 Product Handling

12.1 Storage Conditions

The products sealed in moisture barrier bags (MBB) should be stored in a non-condensing atmospheric
environment of < 40 °C and 90%RH. The module is rated at the moisture sensitivity level (MSL) of 3.

After unpacking, the module must be soldered within 168 hours with the factory conditions 25 + 5 °C and 60
%RH. If the above conditions are not met, the module needs to be baked.

12.2 Electrostatic Discharge (ESD)

* Human body model (HBM): +2000 V
* Charged-device model (CDM): +500 V

12.3 Reflow Profile

Solder the module in a single reflow.

o
55
2
2
g
o]
o
E | ' 1 ' !
e | 1 1 1 1
: : : : Peak Temp. *‘
: ! ! ! 235 ~ 250 °C !
250 I 1 ! 1 I
| Preheatingjzone : H Reflowzone | Cooling zone
! 150~ 200°C 180~ 120 s ! o ~ -1~ -5°0/
™ i ) ; ; : >217 °C 60 QDS: s
200 y } FON 1) : .
' T—
N a e
| b 1 1 1 t 1
| - 1 1 1 i
P i 1 i 1
Ramp-up zone):/ : : 1 :
1~3°Cls 1 1 | 1
] 1 ] I 1
100 —— i H i i i
I 1 1 1 1
1 1 1 1 i
] 1 1 1 I
1 i 1 | |
1 1 T 1 ]
T : : : : |
{ ! ! | I !
1 1 ' ' !
® : ! i i I Time (sec)
0
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Ramp-up zone — Temp.: 25 ~ 150 °C Time: 60 ~ 80 s Ramp-up rate: 1 ~ 3°C/s
Preheating zone — Temp.: 150 ~ 200 °C Time: 60 ~ 120 s
Reflow zone — Temp.: >217 °C Time: 60 ~ 90 s; Peak Temp.: 285 ~ 250 °C Time: 30 ~70 s
Cooling zone — Peak Temp. ~ 180 °C Ramp-down rate: —1 ~ -5 °C/s
Solder — Sn-Ag-Cu (SAC305) lead-free solder alloy
Figure 14: Reflow Profile
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12 Product Handling

12.4 Ultrasonic Vibration

Avoid exposing Espressif modules to vibration from ultrasonic equipment, such as ultrasonic welders or
ultrasonic cleaners. This vibration may induce resonance in the in-module crystal and lead to its malfunction or
even failure. As a conseguence, the module may stop working or its performance may deteriorate.
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13 Related Documentation and Resources

13 Related Documentation and Resources

Related Documentation

ESP32 Series Datasheet — Specifications of the ESP32 hardware.
ESP32 Technical Reference Manual — Detailed information on how to use the ESP32 memory and peripherals.

ESP32 Hardware Design Guidelines — Guidelines on how to integrate the ESP32 into your hardware product.
ESP32 ECO and Workarounds for Bugs — Correction of ESP32 design errors.
Certfficates

https://espressif.com/en/support/documents/certificates
ESF32 Product/Pracess Change Notifications (PCN)
hitps://espressif.com/en/support/documents/pcns

ESP32 Advisories — Information on security, bugs, compatibility, component reliability.
https://espressif.com/en/support/documents/advisories

Documentation Updates and Update Notffication Subscription
https://espressif.com/en/support/download/documents

Developer Zone

* ESP-IDF Programming Guide for ESP32 — Extensive documentation for the ESP-IDF development framework.
* FSP-IDF and other development frameworks on GitHub.

https://github.com/espressif
® [S5FP32 BBS Forum — Engineser-to-Engineer (E2E) Community for Espressif products where you can post questions,

share knowledge, explore ideas, and help solve problems with fellow engineers.
https://esp32.com/

* The ESP Journal — Best Practices, Articles, and Notes from Espressif folks.
https://blog.espressif.com/

® Ses the tabs SDKs and Damos, Apps, Tools, AT Frmware.
https://espressif.com/en/support/download/sdks-demos

Products

* ESP32 Series SoCs — Browse through all ESP32 SoCs.
https://espressif.com/en/products/socs?7id=ESP32

* FSP32 Senes Modules — Browse through all ESP32-based modules.
https://espressif.com/en/products/modules?id=ESP32

* ESP32 Series DevKits — Browse through all ESP32-based devkits.
htips://espressif.com/en/products/devkits 7id=ESP32

* ESP Product Selector — Find an Espressif hardware product suitable for your nesds by comparing or applying filters.

https://products.espressif.com/#/product-selector ?language=en

Contact Us

* See the tabs Sales Questions, Technical Enquiries, Circuit Schematic & PCB Design Review, Get Samples

(Online stores), Becomes Our Supplier, Comments & Suggestions.
hitps://espressif.com/en/contact-us/sales-questions
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Revision History

Revision History

Date

Version

Release notes

2023-02-09

Major updates:
* Removed contents about hall sensor according to PCN20221202
Other updates:
* Added source files of PCB land patterns and 3D models of the modules (if
available) in Section 10: Recommended PCB Land Fattern

2022-12-02

vi7

Updated Figure FPhysical Dimensions and Recommended PCB Land Fattern

2022-07-20

vi.6

Added module variants embedded with ESP32-DOWDR2-V3 chip

Added Table 1. ESP32-WROVER-E Series Comparnison and Table 2: ESP32-
WROVER-IE Series Comparison

Added Figure 6 and Table 6 in Section 3.3: Strapping Fins

Updated Section 13: Related Documentation and Resources

2022-02-22

Replaced Espressif Product Ordering Information with ESP Product Selector
Updated the description of TWAI in Table 3

Added a link to RF certificates in Table 3

Updated Ordering Information Table

Updated Table 7

Fixed typos

2021-02-09

V1.4

Updated Figure 9: Physical Dimensions
Updated Figure 12: Recommended PCB Land Faitern

2021-02-02

V1.3

Updated the trade mark from TWAI™ to TWAI®

Modified the note below Figure 14: Refiow Frofile

Deleted Reset Circuit and Discharge Circuit for VDD33 Rail in Section 8: Periph-
efal Schematics

2020-11-02

V1.2

Updated Figure 3.1: Pin Layout
Added a note to EPAD in Section 10: Recammendsd PCB Land Fattern
Updated the note to RC delay circuit in Section 8: Paripheral Schematics

2020-06-11

Vi

Updated the following figures:
s Figure 1: ESP32-WROVER-E Block Diagram (With ESP32-DOWD-V3 embed-
ded)
® Figure 2: ESP32-WRCOVER-E Block Diagram (with ESF32-DOWDR2-V3 em-
beddsad)

2020-05-22

V1.0

Official release
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About This Document

This document provides the specifications for the ESP32-WROVER-E and ESP32-WROVER-IE modules.

Document Updates

Please always refer to the latest version on https://www.espressif.com/en/support/download/documents.

Revision History

For revision history of this document, please refer to the last page.

Documentation Change Notification

Espressif provides email notifications to keep customers updated on changes to technical documentation.
Please subscribe at www.espressif.com/en/subscribe. Note that you need to update your subscription to receive
notifications of new products you are not currently subscribed to.

Certification

Download certificates for Espressif products from www.espressif.com/en/certificates.
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2 Block Diagram
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Figure 3: ESP32-WROVER-IE Block Diagram (with ESP32-DOWD-V3 embedded)
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Figure 4: ESP32-WROVER-IE Block Diagram (with ESP32-DOWDR2-V3 embedded)
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6 Electrical Characteristics

Notes:

1. Device should operate in the frequency range allocated by regional regulatory authorities. Target center operating
frequency range is configurable by software.

2. For the modules that use external antennas, the output impedance is 50 2. For other modules without external
antennas, users do not need to concern about the cutput impedance.

3. Target TX power is configurable based on device or certification requirements.

6.5 Bluetooth LE Radio

6.5.1 Receiver
Table 11: Receiver Characteristics — Bluetooth LE
Parameter Conditions Min | Typ | Max | Unit
Sensitivity @30.8% PER - -94 | 93 | -92 | dBm
Maximum received signal @30.8% PER = 0 = - | dBm
Co-channel C/1 3 - | +10 - | dB
F=F0+1MHz - -5 - | aB
F=F0-1MHz - -5 - | aB
Adjacent channel selectivity C/l Py kg e L5
F=F0-2MHz - | =35 - | aB
F=F0 + 3MHz - | =25 - | aB
F=F0-3MHz - | 45 - | aB
30 MHz ~ 2000 MHz -10 = - | dBm
Out-of-band blocking performance el da el i w
2500 MHz ~ 3000 MHz | -27 ~ - | dBm
3000 MHz ~ 126 GHz | —10 3 - | dBm
Intermodulation - -36 - - | dBm
6.5.2 Transmitter
Table 12: Transmitter Characteristics — Bluetooth LE
Parameter Conditions. Min Typ | Max | Unit
RF transmit power - - | dBm
Gain control step - - | dBm
RF power control range - -12 - +9 | dBm
F=F0+2 MHz - -52 - | dBm
Adjacent channel transmit power F=F0+3 MHz - =568 - | dBm
F=FO0+>3MHz ; -60 - | dBm
A flag b - | 265 | kHz
A f2max 247 5 - | kHz
A [2ag/A flag - - | +0.92 - |-
ICFT - -10 - | kHz
Drift rate - 0.7 - | kHz/50 us
Drift - - 2 - | kHz
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9 Physical Dimensions

9 Physical Dimensions

Unit: mm
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Figure 10: ESP32-WROVER-E Dimensions
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Figure 11: ESP32-WROVER-IE Dimensions
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XY-MDO02

1.Description:

Product adopts industrial-grade chip, high-precision SHT20 temperature and humidity sensors, ensure
the products with good reliability, high precision and interchangeability.

Adopt RS485 hardware interface (with the lightning protection design), the protocol layer compatible
with standard industrial Modbus RTU protocol.

This product integrating MODBUS protocol and ordinary UART communication protocol, users can
choose communication protocols, UART communication support automatic report function (Connect
the RS485 serial interface mode tool by automatically output temperature and humidity).

2.Features:

1>.Support MODBUS RTU protocol

2>.RS485 supports 1000 meters communication

3>.Standard DIN35 mounting rails

4> High precision

5>.Industrial products, high progress SHT20 temperature and humidity sensor, the RS485
communication

6>.Standard MODBUS protocol and ordinary protocol, the user can choose communication protocol
7>.Baud rate can decide for themselves

8>.General agreement with automatic upload function, upload speed can decide for themselves
3.Parameters:

1> Product Name:Modbus RTU RS485 SHT20 Temperature Humidity Transmitter

2> Product Number:XY-MD02

3>.Working Voltage:DC 5V~30V

4> .Output signal:RS485 signal

5>.Communication protocol:Modbus RTU and ordinary protocol

6>.Communication address: 1~247(default 1)

7> Temperature Range:-40°C~60°C

8> Temperature Precision:+/-0.5°C

9> Temperature Resolution:0.1°C

10>.Humidity Range:0%RH~80%RH

11> Humidity Precision:+/-3%RH

12> Humidity Resolution:0.1%RH

13>.Power:<0.2W

14>.Work Temperature:-40°C~85°C

15> Work Humidity:0%~95%RH

16>.Size:65%46*28.5mm

4.Using Steps:

1>.Connect signal receiver such as for Arduino to RS485 terminal.

2> Input power supply at power terminal.



3>.According to the acquired data, the data is processed differently according to actual needs.

5.Note:

1>.Users need to prepare their own ModBus debugging tool and RS485 debugger.

2>.Users needs to complete write code according to the communication protocol and commands if

using the controller to receive data.
6.Application:

1>.Factory Detect

2> Equipment box Detect
3>.Environmental test

4> .Home security

Command Register /-' /,/; Funciotn
0x03 ~ Read keep register
0x04 b"/J’ Read input register
0x06 \— v Write a single keep register

—
0x10 J éo \ Write more keep registers
0o 3
w
0x0001 & Temperature
Input Regist 3
oim;gg, % Humidity
IVAWAWAY = " AaXallak \ & VN WA A Y RY
;‘[i)’xoml Device Address
i .
3 k{ Baud Rate:
0:9600
. Il& 002 1:14400
&~ 2:19200
Keep Register
Ty,
Temperature Correction
" &. 0x0103 10°C~10°C
0x0104 Humidity Correction

-10%RH~10%RH




Device Function Starting
Address Code Address

Device Function

Address Codé Bytes 1Hi 1L N Hi| Reg NLi CRC Hi

CRC Li

Device Function Starting Starting 5 e . o :
Address Code Address Hi | Address Li Quentity il | Quarl ERCHI CRELE
0x01 0x04 0x00 0x01 0x00 0x01 0x60 0x0A
Device Function . 7 ) .
Addresg Code Bytes Temp Hi Tm:ap i: r CR’C Hi CRC Li
0x01 0x04 0x02 0x01 031 | 0x79 0x74
For example: /

Temperature value=0x131, converted to a decimal 305 , so the actual temperature value = 305/10 = 30.5°C
Note: Temp is signed h | number, ) (“61 0xFF33, converted to a decimal - 205, so
the actual temperature = -20.5 °C F o

Device
Address
0x01

Function Starting
Code Address Hi
0x04

Quantity Hi | Quantity Li | CRC Hi CRC Li

Device Function
Address Code
0x01 0x04

Humidity Li

0x22 0xD1 0xBA

For example: _g'
Humidity Value = 0x222, cow’hed—(e a decimal 546, so actual humidity value = 546/10 = 54.6%RH

Device
Address
0x01

| Starting Starting
ss Hi | Address Li
0x00 0x01

Quantity Hi | Quantity Li CRC Hi CRC Li

0x00 0x02 0x20 0x0B

DY Tmepli | Humidiyt Hi | Humidity Li

o;«obu;o_xm 0x04 0x01 0x31 0x02 0x22 | OxA

0xCE |



2 ; Starting : 5 .
Device | Function Starting | Quantity | Quantity " §
Address Code Ad:riess Address Li Hi Li yrc Hi CRCL
0x01 0x03 0x01 0x01 0x00 0x01 0xD4 0x36

Device | Function Slave Add | Slave Add - " .
Addraat®’ o Bytes s 91T eRC HI | CRCLI
o01 | 003 | o002 | oxo1 /| o0z | ox30 | oas

-

Register |
Address
Hi

Device | Function
Address Code

Value Hi

Value Li | CRC Hi

CRC Li

0x00

0x08 0xD8

0x30

7
0x01 0x06 Uk
Note:For example,this is used to change slave address to 0x08.

. Register ¢
Device | Fu é:*n Register . . . 3
v ~£°‘° Ad‘::’s NN\ Y QL™ | [kl lil  CRESITDI e RCY
0x01 0x00 0x08 0xD4 OXOF

.

0x01 ‘k‘ogs ox01
4 \\
oy, >18
S



) _,.__|Starting|Starting .
Device |Function| Address| Address Quantity| Quantity| Bytes |Address

Address| Code Hi U Hi Li 1Hi

Register |Re

Address
2 Hi

0x01 | Ox10 | Ox01 | OxO1L | Ox00 | Ox02 | Ox04 | 0x00

0x25

0x25

Set Baud Rate to 0x2580 by register 2.That is 9600

For example, this command is used to change slave address to 0x20 by register 1.That is 32.

P Starting | Starting ; 3 o
Device [Function| Register | Register é
Addit] fBde Address | Address My Ha Nl CRJHJ Li

Hi Li |

s
nxmuxmmmmﬂxmoxmiﬁﬁ:t

Note: o % \

1.This product integrating MODBUS pmto:w“y UART
communication protocol, users can chuose C ication protocols,
UART communication support automatic report fu

2. output temperature and humldl omatlc* after connect the
RS485 serial interface mode tool.

T
Aly
iy,
SR



Baud Rate 9600
Bit 8
Stop Bit 1
Check Bit No
Command Function
Read temperature and humidity
For exampe:
READ 27.4°C,67.7%
Temperature is 27.4°C
Humidity is 67.7%RH &
AUTO Start the temperature and humidity automatically report function (Same as READ)
STOP Stop the temperature and humidity automatically report function
Set baud rate 9600-19200 f "d
BRXXXX il il
BR:9600

Set baud rate to 9600 for .
Set the temperature calibration (-10.0~ f&ﬂ)}'

For exampe:

1C.02.0 v N

Set calibrationto 2°C §1 0
Set the humidity calibration (-10.0~10.0)

For exampe: wr”

HC:-05.1 g )

Set calibration
Set the tem,

TOXXX

HCXX X

humidity reporting rate. Range is 0.5,1,2,5,10

For
HZXXX g B |

iz
Set r ortiruj‘rate‘clel
Read system current Set Value

T

:0.0,HC:0.0,BR:9600,HZ:1
e Calibration:0.0°C

LY
l’ T
PARAM A *anyc.alimﬁon:o.mu
- 8

Baud Rate : 9600
Report Rate : 1Hz

& ‘(’ SLAVE_ADD:1
% ModBus Slave Address is 0x01
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