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ABSTRACT
This project involves the creation of a control device for controlling the
functioning of a single door refrigerator. Microcontroller It can turn off the refrigerator
while the user is not using it to avoid ice from collecting too thickly in the freezer. As
a result, cooling efficiency and electrical energy consumption are reduced. It uses data
from a temperature analysis within the refrigerator, as well as the amount of energy

used, to ensure that the device operates at optimal efficiency.

II



NRARNISUUSZNA

a [ A

YSayariinusatuilachionadudalamed mnlilasuautiewmde wazainusiuile

| A & ] o w v v Y a 1 [ Yo @ J V@A
INUAY € NNe ‘Uﬂﬂaﬂ/lL“LJ‘lJﬁ’J‘U’d']ﬂiijUﬂ’ﬁNaﬂﬂiﬂ‘ﬁmﬂiﬂiﬂﬂ’muuaBVI’WﬁLWﬁ’}Li‘Uaa’JQIWﬂﬂE]

9 q

9191567AN ATSAUE WaE 91913TFETIN ANSTINANG 919158NUSNwUSeyayriinusilviaay

o 1 L b4

w1lald wuridiuazdiuinasianeun @@ﬂ‘U@ﬂ@UWiSﬂNL%U@ﬂ’NQQ WACFADNUDVBUNTIS ALY

o o A Ao g vy Y Au AJ @A a o & A o A vy s v
uﬁﬂaaqﬂqu@wmrﬂﬂmqwLQWN?UUUUﬂﬂ@U@WNW?@W QULUUWLﬂ'ﬁWiﬂEJQ?NI@IL@ENQQLGU?JUNW

WuegainSeuvidhilenialunisfnwegiudun wazdlvinndsla wilaldaneunlunngsi

SUMNUSeUllla TImdIvesYaNNTEAMSUINEALALTDNTIVTOUNTEAMLT B NTUAIE ARIAT

q q

¥
e

wadselovtduialasuanuSyainusatulliidoveneuuadiinsenamniiny

L4 Y o
UnAnwfInsin

III



N

UNAATDANININIY ....ooooeevvereeeveeeeesvesesesses s sssseessssasesssssssesssssassessssss s ssss s ssssesssssannes |
UNARTDATHIDING T e eerveeeererrereeeesersesenesessesssesessesssesessesassasessssssasessssaseasesssssassssssssasessssans [
AARNTTUHUTEN I oo verrerrrreseesisessssesies s s sssssssss s ssssssssssssssssssssss st ssssssssssssssssssssssssssesssnsses Il
BITTUR weonreressssesssnsserssnssnesssssssosssiagpame i —ss +++444+444444821100 4448800184820 1848881 S8R 11408 \Y
BITTUBIANTTI reeverseriiesssseeesseeeesssseessssss s essssesesssssesessssses s b Ssee e bR bbb es b eneten Vii
UG\ T o R N NN F1 AN, N, VI
Y AN iR S > CZ7AMNN 7 W /S oo =, . W 1
T T3t T2 P o1 (S NS et S N S S S 1

W G BRGNP 2T A (A7) B a0 TR T B W 1

1.7 annnenf il 1 . A0\ A Prrreeed €N a0 1L 1

18 SURDUNNITURUTATINIT 1ot boesss ettt eser e 2

1.5 YT OUUTRIATITELITU oottt ettt 2

uniN\n g 8 AN ... [B A2 €. ol 3
AL T |7 LoV am =L | el P ) A 3

2.1.1 AISVINIUAINATIUDITEUY oo ettt 3

2.1.2 2T UGEUUTERROY oot 4

2.1.3 WANAITHIIUYDIADUNTAGOT oo 5

2.2 ATAUINO 1.ttt 6

2.3 DHT2Z ettt ettt ettt ettt et nas 6

2.4 pzem-004t V3.04CT SENSEI ..o 7

2.5 QMUITITBUNU oo ers e 8

IV



#1505y (#i9)

Wi

UM 3 FFNVTANTUIT coorreesrsessessssssssssssssssss s ssss s sssssssssss oo 11
31 ISR NTOWA e 11

311 AITAUTIUTITOUR oo 11

3.1.2 91AUASTIAIUNTAUTUNT oo 11

3.1.3 oWlAAIAIUATAUTUNT oo 12

3.2 FUPDUNIIAUTUIIY e 17

321 MTAUTIUTIUTBUR cvverr e eersssmebsssseese e 17

322 \BouRegUNTOIBNSAUIT e 18

3.2.3 MIANYIUTEANBAMNUBIQUATAITIN oovvoreenecrereieennse e 20

3.2.4 NSANWIMAETIUAULFATIU oot ecireesessssseseseessene e 21

3.24.1 AnwmgAnssuvesnamglinasMasninveagidu. ... 21

3.2.42 n3An¥IUZANSAIMNISIAMNIEUINIARA e 22

3.2.43 mifnuUszansnmvesgidulaenisaruansnlui@. ... ... 23

uni % oo iUl XA 2N S (S TS el 24
4.1 WNaMIANYIUTEFNTANMNVOIQUNTUIIN .orvrvvecrrre st 24

4.2 HANMIANYIUTEANTAINUDIGUIU oo 24

4.2.1 wams@neUseansnmveiuaingamiuasiaslniigiiu.......24

4.2.2 wamsfinwuseansnmvesdiiuaingamgivedvaniiuieuulas...32

4.2.3 wamsfinwuseansnmvesdiulagldaunsalrruaudnlug ... ...... 34
UM 5 aFUNANITNABBIMAZTBLEIUBIUL cccccececcceccccccrcceccccccccercceceeesseesesssseesssssssessesssssssses 38
5.1 ATUNB e 38



#1505y (#i9)

%4
i
5.2 VUM MAZAUATIOccoceerrrrrrreeeeceeemsisss s 38
5.3 VOUAUBHUE ovvvvvveeeeersrreseeeseessesssssssssssssssss s 39
UTTOUNUNTH errrreeerenesssssssseeeeessssssssssseesessssssssssssseessessssssssssseessssssssssssssessssssssssssssenessssssssssssnnns 40
TVANUMN v sa g oecenreeeenmaseerees g I rreeeeeeeeererecssssssessssereeesens 42

VI



d150M1919

A9l Wi
4.1 uanarndiinldanlugaiwuiees pzem-004t v3.0 AU Digital multimeter................. 24
42 wansguniieds uarinan-geanvesdiBukouiud 15-25 furau 2565 ... 26
4.3 uansgumniidy LLaw‘hq@-qqqmaqﬁ@u@?@Lwi%fuﬁ 3 - 13 LUWEU 2565 ... 30
4.4 guugiivesh 1 dnsfiudsuuadiunng 4 Falueluusas M o 33

VI



€an
=D.

CaN CaN €aN CaN CaN CaN caN &aNl caN CaN CaN CaN Cal CaN CaN €aN €aN €aN CaNl CaNl CaN €aN
= = S =S =S =S =S, = Soe =S =S = =0 =0 =S =S =S =S =S =2 =

CaN
=b.

R
2.1 BATNTINIUYDIGUD e 4
2.2 AINITRRMUVDITEU e 5
2.3 Arduino RS232 AUMUUUBIAIAUING w...evvvvveeeeeeeveeeeee e 6
2L DHT22 ettt ettt 7
2.5 PZEM-00GAT=T0A oot 8
3.1 TUTUNTH ArdUINO IDE E3859U 1.8.19 oottt 12
3.2 WAITUTIUATH ATUING 1.8.19 1o eooeeseeeseeicesseeeenee st 12
g 1a=u31?1'ﬁm%’u%’uimmiﬁmwaﬂmg}amﬁm wazlla SD Card....ccoerverceeeen 13
3.4 WIS EUIUTUATUAUIATIU AFDUING IDE.. oottt 13
3.5 WAASNITOUIRAARIDUN LIDIAIY oot oot sestse e 14
3.6 MAuSonldlausadmsusuTeIMITNNUVBSTUQAIUGDS . o 14
3.7 Huanillnanlausadmiuusesmsiuvedugaimuiees DHT22 ... 15
3.8 FuanivanlauTAd NS UUTeS pzem 00T V3.0 ..o 15
3.9 BRI URINTTVIIIU cooeoeiieeeeeeeesies e ees e se et e 16
3,10 WWeulusunsudiiesulnandn Microcontroller Arduino UNO......oceeeroeroe. 17
3.11 miaﬁﬁgﬂwuwa%ﬁ’@qmmﬁ DR ol ........ NPl 18
3.12 mshadaeuesTausinallihwesneumsaweslngld pzem-004t v3.0...... 18
3.13 \Wousiogunsalngiafitrduuesalulasneulngatans ..o 19
3,10 WNUAMNLARIUADALADZINTUYOINITTOURBENSAUTS oo 19
3.5 UAAIMITIONABOUNTAL oo 20
3.16 MIIANTEUALNAIAIE Digital MUTIMETET .c..oeeeeeeeeeee e 20
3.17 wan9Ionsinnseualnilngle Digital MUIMEer. .o oo 21
3.18 WA ATuAin e TUsw ST ASTONEDNTR oo 22

VIII



JUN 3.19 MITTAQUMQTUINUY oo 22

(%
1Y

g‘dﬁ 3.20 FumeumsIaiiolTeueuUsEansA MM TIANIBY 22
Ul 4.1 wansgamgiinfevasiifudiouniu 15 8.a. 2565 1.-25 6. 2565, ... 25
U 4.3 nsmluansgampiiindondoundanulrlinireumsawesldlunsasfu. ... 27
faustiudl 15 fl.a. - 25 fl.. 2565
Ul 4.4 newluansUssavsnmnsienanduadenldluuiasi. oo 28
fausidudl 15 f.a. - 25 5. 2565
Uil 4.5 nsmiansgamnfiadeveadBukeuduil 3 we. - 13 W.e. 2565 ... 29
U 4.7 nsmiuansgampiidenoundanulinireumsawesltluusiasiu. ... 31
FausiTud 3 18, - 13 1y, 2565
5Ul 4.8 namuansUszavBamnsinanuduiadedildfustuil 3 we-13 we. 256532
gﬂ‘ﬁ 4.9 fm‘vxlmeqmmﬁﬁLﬂ?iammaﬂﬂnﬂ 9 8 SO e 33
U 4.10 nywinansenmgiuaznszualihesddufignarunusesiad ... 34
Uil 411 nemuansgungiedsvesifudaud il 1 wea - 11 wa. 2565 ... 35
Ut 4.12 uansndssmilaindigSulflunsiay s full 1 wa. - 11 wa. 2565 36
U 4.13 wanmdsuliihigiduignmunstlaeiiadua i unvhauuuuund ............ 36
sUfl 4.14_ psmluansssavsamnisvianubuadeilifudsud 1 wa-11 na 2565 .37
UL 415 nymivSsuiisussansnmvesgifulninasdifuiignaiuauiiesiad ... 37

IX



unn 1

UNUI

= o w
1.1 uuazANN§aIAgy
aduduesoddlnihiugiunuunndudlilda lnsnmzdidunuuyssameatiu
f9wugldnuunnigaiiosniinnageuien wazanugissnasonsidanuludiuinende

aevaly Fmdnnisvinnuresifuludnuasiuuiaverdunisuiauduaingesvinnay

A

—

Y

& a v = v = & = a v a 9]
fuitegiuuu Walduuluszeznils anudulueinimiaidnisdedidu asdnluniely

Y < [ Vo o [ 2 a3 < v ! Mo 1 - <
@LEIULL@SV]’]I%%ENVHWJWNLEJU BINUUNLLUILNTE LLa8f}ﬂ?ﬁﬂ’lﬂﬁ?ﬂiﬁ@lﬂﬂ@ﬁlﬂ@ﬂﬂaga’lEJ’L!’]LLGKN

v
= o <

WetudaSunzanniu udagselmindanigaunuiunndsazyiinisavateuiuds anndeym
1Y 1 2} = 1 1 1 1% % I 1 [ 1 = [ 14
aananduiiaudulylaiinislaesly dindanizdesutndsaunuinin unaginavinli
Usgansnmnisianuduniglugifuanas lurasideniuiiiasiundsanuunnduiie e
figaanufgiunanan Juduiinivedasaunfesnts Anseiussdnsnimnistindsau
v & = 19 ¢ A o v g oA Y o o
YogLiunuulsEgned wavasaunsaliieaiuaNn13IIuYes Fidunelldndianuls
o a a i
YNUUTZTANTNNNINNER

o

1.2 Inauszasd

9

=

1. Wafnwn1seulUswnsy Arduino IDE kag ANwn C++
= ° v & = ° I

2. Anwinsvinnuvesidulseginel n1sinay

3. WBANYINANNITVNNUTDLATDINDTR Lazlaulwas

= a a Y @ a a vy a a Ql'
4. AnwUseanSnmuedidu Neumngiiane 9 uagauauliiuszansamunniige

o

1.3 UauLvnAnN1INIeIU

Anwuszdnsnmnisinuresgidu weilunisdesenlunisinszilsz@nsam

a4 A - d' @ | ° o = -:4

Y84LAT0llanIaLATodnTlulssugnamnIsy nsgenisednuasesldluil wie
1AT09INTAN 9 F3niATesllaTanielnih uneuuagitmyinigndessiutanmsinszuulih
LazQUNIRIANG 9 A8 Wi blARAN1TINNILUINTILATIER MIUINTNITNITEYSNENSIIUA
wzausia by wardinsligusienuy minsiaianaginssinstindsuligndesniy
nONsensn wazmsuilymdidulseginenlafinuudediuiu lnen1sniuaunisvinenu

Y @
VBIRLIU



g.ll o a
1.4 Yumaun1saiulasenig
= o Y @ a
1. AnwNsvinauvegldulseaifen
= a a 3 < 1 [
2. Anvmguinisiiadiudanizluteuui
3. Anwinisldaugunsallugauees
4. Anyuastuneun1IngIdn
5. ponkuUaUnIaing v Tadnng 4 nlugaisuges wasduiinAteyaiinlaite
WuIAsgiUsEansnaw
6. Anwinsinszringsuli
a 6 a a Y @ a
7. MAaBMATIATIEIIUTEANE A N URINEUUSEALAET

8. @UNaNIINNGDY

1.5 Uszlowifinninazldsu
1. Anmsundeym wavauassasing 9
2. Anpwanunsatuvhaudungy
3. Smanmsvitauvedues Mldnuguninl WaENTIATIEINAIINNITNAGDS

4. wannsmdszaniamveaesedldlii wagnsuitgminnsign



c
=
=D
N

D

dmsunsimungunsalaiuauduiiie Arduino Ideatiasdmiusinedtunisvineu

vaguslagsiniazi@edn n1sidentdaunsaluaznisviiuvesgunsal Arduino AM5YI91U
< 3 % = ¢ ao A Aa ¢

vaslugaiduwes uaznsussendldny uddnyanaanwideay q ninsinuiesnun

fou mih dwmsuldlunsimuidgunsalaiunuenmaiions Arduino fail

2.1 Moy

e

Y <

adu wasedddluiivianudulaeuseneunisansdiunan o Ae @auaulu

&

Jastuausou Wesdululimiusoulvadiug) waz durhainudu Junvininudaussn

Tgnieuentaiigamigininin) duduieseddinindessnnaudiuseu wagldiuee

Y
13

WWSNANY ﬂudauimﬂi%’éﬂéumummi Wt a9iuNISULEY LHBINARUATLS B ULRYININ

a

qummﬁsﬁ Fifuinaeussandauduuuiif onmniigenitgaidenuds (Fessssum) wuudl

q q

QU Ne wmwmaamwuaﬂuaa (dosududs) noudiaz figiudssimaluvanuiildndes
g9 (icebox) Tun1ssnwionms [1]

a =

Posutudwesifuivvogiluionmaiuszann -18 °C dmsugiduilfluthusng

Y

4

$%

FoesssunuaztotLlsIniy uazinldiesewhanuduruiu (Vesaweniu) fiugu
Tual q dnfieSosyiniudsinssnniouiu
Y 1 5 a [ %:’ I I o Y 6V PR 1
Aduvualng uviaasasrinudwatnglulssudnlduiaweslude g du

Funselunisyinnisyiienudu vinliluvasasdelunisldludusSeu

2.1.1 NSINUNIATINVIITEUY
31n5UN 2.1 Ysgnauniggunsalmauinsaleas (Compressor) ADULALULYDS
(Condenser) @15¥1A13L8U (Refrigerant) gUnsalAIuANEMMAN wag viavaduatunisul
W11 lnen1svinnuvesguslunainagldgunsalniuauinluasdn (Thermostat) lun133n
a Y = a0 1A =% Yoo g o v o a A
gaunniilududdliuianesunsedNynlaganilsvesdusdadugaiilddvungamgd e
gaumngiigenitnimuaainlsesnuriilansaesviinfid1eiuasdudaiu anisinaves
nszualninlvatspeunsaweslivihnudahevhanuiulunuvienewnsnigluguy e

anuseuniglugudesnin uwayllangaumgineeunuwes [2]



ABILAULTDS

ginsalpauA 00

PRI AR
0T

l|w

Anilvivineu | wgavinau

fafvansiaandu \30ashn Waail
JUM 2.1 2993M19VNNUVBIAUY

'
aa

nszvanilasinuluuiilizes o aufeamaiiidmualininlsanulavenaes
yiazueneenaniuribinseualwildlvain uilavgaziissoziianisvadiuazaaie
A [} (% éf o vl d' ! 4 Al 1
atidloldlunny 9 Tavgagviaiuunnduinlvidanaainndeugs dewalinisaurugaumgilal
asafiinue wazagdenasulniitlunisyhanuduledisduldes [3] Taanmsauaii

WUUNANLIILNITHAUITEUY Arduino AIVANATBIUSUINALNUsEanalY [4]

2.1.2 2astuiuuszainen

1n3U7 2.2 Weussiuluihgnialuldiuisasnssualniazsiunihduiandn

v a 6 1

Younesluadv Yuazareuudatsiu Swddesiumnuiou mihdudasiag ukiu bimetallic

an1sniad nthdudasiad unadnsiag ualnasARUINTALYT LTI INUBINe S Ny

o

ﬂizLLﬁlWﬁqﬁlwamuﬁu@mmﬁwmwqmdﬁmﬁmmmﬁwmmm aninsiadgninseslu

Snwasfidlonszuaiuitnnthdudasiad s lansdeuroanisnunainesamasiniiity

21959950 dunalyinszualurnaavinnuanas whaudaiadvesamiviiadusiveinas

I dsasieululvaaund Hefsgungdidelind dudassdn uaznganoines

Aouwmsaes dmsunstauewmesinilunsaifinszualniusunsenistlosiunnudeu
‘)

fynaUszasn ludnaunilendrsundesanusougaiulyveswainosuazunnin Siad

Usznaunigniy bimetallic TIUANUSDULATNUNAUNAILLANNITAAIBLALIUA 1NUULLD

v
[

W bimetallic Wuas wihdudarzgnUndnass



220B 5.1

4.1

L

5.2

JUN 2.2 2995M139UVDIFLEY

1) wesl
2) Yuazaneniudadady
3) Sadvasnumusou
3.1) wihdudasad
3.2) Wi bimetallic
4) UDLMDSADUNSALYDSUDLHDS,
4.1) VAAINYINIU
4.2) @SNUVAAIA
5) @nsNIiad
5.1) MduRaTaE

5.2) UAAINILAL

2.1.3 HANNISINNIUVBIADUNSALTDS
I3 & d{' [ I~ '3 [ d' o (Y] d!
mawawas (Compressor) niawnsatdnte (ugunsalnaniidAgydunilaves
szuvAudu innthilunisgaukazdaansinanuduluaniusuiia aeunsaivesavgn
a1siauduiiu Superheat ufigaudun wazaamginiandimaismesiudun
maviedndu hdmnagavesneunsawes uarsauiatlniiauiuasduiasignmniigdu
fe dudndinaunuees Insnumwiafassaielundusnidursanaily AaumuLYas

PENIITEUIEANSDUDDNANNAITVINAMULEUDNTINTS [5]



poumsawwesilugunsaiiuuiaruduluszuuseniniuaudiugaLazay
fum ansvhanudungnaadiuiureunsawe sz liaousuufaniausuniuazasvii

& Ao ! s = [ o aa U
ﬂ’J’]QJLEJUW’e]@IﬁQQ']ﬂﬂ’e)ilLWiﬁL‘U@iQBMﬁO’]USLﬂuuﬂﬁﬂuﬂ’)’mﬂuq\‘l

2.2 Arduino

Arduino 1Hun191801d FaldlunisiFenlasanisiaunlulasaoulnsaians
(Microcontroller) Asgna AVR WUy Open Source Ingqauszasditolig Suduiauasie
UpsnLar199sIUIREN Funuin ileianningaouldLuufianmuies (Standalone) a1unen
i Tusunsuruszuuldmatnuasssuu joRnisidediaiiens 910507 2.3 Arduino
R5232 usfunuuiignitaundulul 2004 gnifunlasune MassimoBanzi annmsfitniFou
dnAnwiiisuisafuivdidansedndlufioslo®3e (vea) Ussinadand dosio
lulasneulnsatassiudn (BASIC Stamp) Millsiangafis 100 avaansansy deune Massimo
Banzi Wiuthinieudesteduisimung matldanvnansa JaU3nuiuung Hernando
Barragan lft1800nuUU2995T 1IN uazLen1AEUNY David Cuartielles ¥uugiiinaasls

vesatiluszuulowmusosy (Open Source) Liialinauanusainddle [6]

e
?

DIGITAL (PWM ~) - &

OO UNO

g - O
{axwme ARDUINO ®

3

sUfl 2.3 Arduino RS232 #unuumesArduino

2.3 DHT22

SUTl 2.4 DHT22 TugaueuwesTnmnutunargamgiludinfen fauudugigs i
v Pull up sudanansnsevmaaedldaglisesiofiufidenisemgniesusiugy
Iumii’mqmwﬂ”ﬁuazmmﬁu DHT22 High Accuracy Digital Temperature and Humidity
Sensor DHT22 lddmsuingumniinazarutu sonuuuanliialdusiugindigu DHT11 14
fwannsath DHT22 Twasuunu DHT11 1t



Ul 2.4 DHT22

TneaadnuaurgUnsalfiliusznaulude
- uvasdnglil 3.3-6V upznavualiAes 1-1.5mA
- gumsingungil -90~80 °C uaggun1TInALTU 0-100%RH
- ATWMLUSIUBIAIMEY £296RH (Max +50RH) ATILEN BT 0.2 °C
- mwasBeavionnalanruitiu £0.1%RH AwazBeavidogangd 0.1 °C
- AANIOlUNIIUTII09 AL £1%RH Lazvasgmmndl +0.2 °C
_ BawiesTa (hysteresis) wavuesALy +0.3%RH
- ASANYIANNASENINTEEZYTY +0.5%RH/ year
- szeznaeasluniingadu 2s

- anuannsatunsnaunuiuls : launudulaegtadun

2.4 pzem-004t v3.0+CT senser

dmsumsinAtitedurinmsldnuluin wenisnsavaauinAnisiingenuy auny

Arlfuds gunsaltndndudeslvideyanats 9 A1 laun wisiu (VAC) nszua (1AQ)

o w

Aaaliina3e (Active power) AUIENDUAIRY (Power Factor) Awasaulnil (Energy)

Weanldlunisiwin vseasuause dnduadenewndslidluga PZEM eonun Fauanwiagy

[ J v

1 2.5 maiangunsalivednamasnuliihnssuaadudanan 199ededld Sensor Liain

a

o d o
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AUIAIANY 9 TUISEUSDY LavaInanIsATUIaAIY 9 aaﬂmmﬂiuaamumsﬁamiLLUU
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reufinned guasalilunisdedsasiuszuulia 220v Feflaudunsieminlaifiaiig

Weygy Jreainnumenusinge s lneaudnyaraunsainldusenaulume



~ useu suAnlER A 80 - 260 Vims (AwaziBen 0.1V AuAnnainldiiv
0.5%)

- nszua Tdeulddeus 0- 10 A @m¥uiu PZEM-004T-10A) uaz 0 - 100 A
(FmSugu PZEM-004T-100A) Auazidenlun1sin 0.001 A uaz AINRANAIR
TaliAin 0.5%

- hddluihege sualddus 0 - 23 Alatad (@mSusu PZEM-004T-10A) way
23 Aladndl (@wsugu PZEM-004T-100A) Auazidenlun1sin 0.1 04

~ Adhuszneumds SaelaRaus 0 - 1 anuaziden 0.01 ATwLugn 1%

i Seenlddaud 45 e 65 Hz

- Samdenulddoust 0 83 9,999.99 kWh puazden 0.1 Wh

- Wewsoveyauuu RS485

Ul 2.5 PZEM-004T-10A

awv dy
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= 1 o & v o [y Y v o a a LY
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3.1 NSANYILUBDNAU
asvunsallinseilssdnsnmusaasewinnnudu tnevinisiivdoyavesusunn
nszualni Andlniln uazoamgiveaesewhanudy tussuusnldvinisnumAunii way
1% < s A Y W L - ¢ & I3 s A A
wndeyannivledniiertesiulassnismidiuniurenduisuazesaus asedeu

TUsunsy ntulsenaugsalasaing o nadeulusunsunewiluleass

3.1.1 m3iusausutoya

lunsiiusiunindeyanisassgunsaifanszualniiivennsoswinanudu lag

a = ¢ I3 3 3 sa A v 1Y) % a ¢
zUAINN1IANYIgUNTAIENTAKIT Uazgeduisnifedtesiunisadieseuuiiasies
UsgdvdnnveaeseninmnudulaetuiinUduunszualniy dndlaiy wazeamall 91n
gunsalnsadn Lenaisuazauitenineatosdnlnglaensdanaindumesiis nsfne
gsnwisaziiudeyanefuguantfunzaesgunsniuaznisiiluneldn dwunsine
galawisiielviauisarinnisiusunsuasawisivdsdoyaingunsalnsias lWiasen

USEANTAMN LAZLAAIHNANIUABUALADS LA

3.1.2 griauasiidlunisaniiunms
g1sauasililunsaidunulsznause dulssananalilasroulvsaass
dutardadugunsaingiading q dnduiindeya uazdrusudsdoya Tneuszneude
1. fiuiuuysegiAen Toshiba GR-D149-SH
2. lulAsaoulnsalans Arduino UNO
3. TupawueTinUsunameliih pzem-004t v3.0+CT sensor
0. Tugauruises ingangiiuasamuty DHT22
5. lupatuiinveya SD Card Data Logger Shield
6. Digital multi meter
7. Clamp meter UT202A
8. Fluke 51-2
9. SONGLE 5ta¢
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3.1.3 gandursnldlunisaniunis
1) aflvanlusunsy Arduino IDE Tlunsideulusunsuiies Ulvanlusunsa
a3 Arduino UNO 917 https://www.arduino.cc/en/software (&1 Fusile

fguiey 2565) wariN1sAaRdlUskNTy Feaunsadentiestunavinnsla

UAnIAIFUN 3.1

Downloads

DOWNLOAD OPTIONS

ArdUInO IDE 1.8.1 9 Windows Win 7 and newer

Windows zIP file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.1or10 | Getia
and upload it to the board. This software can be used with any

¢ Linux 32 bits
Arduino board.

Linux 64 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 32 bits
Linux ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source

code archives are available here. The archives are PGP-signed so Checksums (sha512
they can be verified using this gpg key.

Release Notes

Ul 3.1 TWsunsu Arduino IDE 1e$#u 1.8.19

W9YN1sAnRalUswATULS8USauLa29 Al USHNSY Arduino IDE 13859u
1.8.19 ¢i5UN 3.2

ARDUINO

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

LEARN MORE ABOUT THE CONTRIBUTORS
OF ARDUINO.CC on arduino.cc/credits

Uil 3.2 wihsnalusunsy Arduino 1.8.19
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o '
Y

2) fanslausadmivusesmsinauredugauniing uazluga SD Card
- ﬁméﬂy’ﬂamﬁ'ﬁm%’u Datalogger Shield L‘ﬁaﬁy’mm LLazﬂ’uﬁﬂsﬁa%aaﬂ SD
Card #ules https://www.mediafire.com/file/Library Data Logger
Shield 3in1.rar/file Euduiilefiquisu 2565) Fanaadlnanazuans

Flaguil 3.3

(B Library Data Logger Shield 3i... Library Data Logger Shield 3...
Compressed Archive (.RAR) Can be opened with
] ¥ WinZip for Mac

File size: 93.06KB 1
Uploaded: 2020-05-14 09:17:55

About Compressed Archive Formats

Library Data Logger Shield 3...
Compressed archives combine multiple files into a System compatibility
single file to make them easier to transport or save on
diskspace. Archiving software may also provide options macOS (your OS) g
for encryption, file spanning, checksums, self-extraction,
and self-installation. Zip is the most-widely used format, () File is compatible with the

used by the Windows operating system and more ol G GEER:

recently by OSX as well. RAR is also a very popular and
flexible format. Unix uses the tar file format, while Linux
uses the tar and gz format.

JUN 3.3 launadmsuiusesnisyihauvedugawiiind uazluga SD Card

v

- dUlnanlUswnsuAaIaIaIUesA Arduino Aagu7 3.4 Falusunsuag Set

LANARSINUADLNLHDS

Q=0 Settime | Arduino 1.8.13

Settime

#include <DS13@7RTC.h>
#include <TimeLib.h>
#include <Wire.h>

const char *monthName[12] = {
“Jan", "Feb", “"Mar", "Apr", "May", "Jun",
"Jul", "Aug", "SEP", "0ct", “"Nov", "Dec"
b

tmElements_t tm;

void setup() {
bool parse=false;
bool config=false;

// get the date and time the compiler was run
if (getDate(__DATE__) && getTime(__TIME__)) {

parse = true;

// and configure the RTC with this info

if (RTC.writeCtm)) {

config = true;

}

}

Serial.begin(9600);
while (!Serial) ; // wait for Arduino Serial Monitor
delay(200);
if (parse && config) {
Serial.print("DS1307 configured Time=");
Serial.print(__TIME__); _
Serial.print(", Date=");
Serial.println(__DATE__);
} else if (parse) {

5UM 3.4 wanansi@igulusunsunaaily Arduino IDE
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- 9N3UN 3.5 uananssulvandaees Library fdanan

SetTime | Arduino 1.8.9
File Edit Sketch Tools Help

Export compiled Binary Ctrl+Alt+S

Show Sketch Folder Ctrl+K
Include Library >
Add File...

"Ja N o Ry —=—oun",

":ul"’ "Aug"' "Sep"' "OCC", "Noq"-", "Dec"

consct

5UN 3.5 uananseulvandieee Library

- 9NUWT SD Card 8IS Test.text agnglundudeusaiuuaia uazih
nseulnanlanaduase Arduino TUsknsuaziatnauls Juiinas SD

Card 9nWwda Serial Monitor LitenaaauNIsNUAIFUN 3.6

ReadWrite | Arduino 1.8.9

File' Edit Sketch Teools Help

ReadWrite

#include, <DS1307RIC.h>
$ir
s @ COMs
#in :|

fifte o A

10:59:27 DAY : 13/5/2020 SenSerValue
Fi)10:59:30 DAY : 13/5/2020 SenSerValue
cor]10:59:33 DAY : 13/5/2020 SenSerValue
10:59:36 DAY : 13/5/2020 SenSerValue
S:ﬁ10:59:39 DAY : 13/5/2020 SenSerValue
tmE10:59:42 DAY : 13/5/2020 SenSerValue
10:59:48 DAY : 13/5/2020 SenSerValue
10:59:51 DAY : 13/5/2020 SenSerValue
voil10:59:54 DAY : 13/5/2020 SenSerValue
410:59:57 DAY : 13/5/2020 SenSerValue

'
o

Ui 3.6 Adasenldlavsddmiviusesmainuredugawuises

CaN
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3) amﬁﬂamwﬁﬁ’m%’u%’uiaamiﬁfmmaﬂmaLeaul,ezia%

- amilvanuazinnalaunadmiuguees DHT22 Asgun 3.7

m DHT11
< & +

® MediaFire

[T DHT11.rar
Compressed Archive (.RAR)

File size: 41.92KB
Uploaded: 2016-02-05 23:02:58

About Compressed Archive Formats

Compressed archives combine multiple files into a
single file to make them easier to transport or save on
diskspace. Archiving software may also provide options
for encryption, file spanning, checksums, self-extraction,
and self-installation. Zip is the most-widely used format,
used by the Windows operating system and more
recently by OSX as well. RAR is also a very popular and
flexible format. Unix uses the tar file format, while Linux
uses the tar and gz format.

'
a o

DOWNLOAD (41.92KB)

Get ad free downloads and 1 TB of space.

DHT11.rar
Can be opened with

} ! WinZip for Mac
3

DHT11.rar
System compatibility

macOS (your OS) v

© File is compatible with the
selected operating system.

JUN 3.7 Gunilvaalausadmsuiusesnisinnuredugaiiees DHT22

_pmilvanuazfngdlausadmSueueed pzem 004T V3.0 duiules
https://Awww.mediafire.comy/file/Ar1 7jwédgboyyua/PZEMO0AT rar/file (& UA U

dlefiquneu 2565) fagUil 38

Uh.  pzemoosT

< o+

® MediaFire

WSS PZEMOOA4T rar
Compressed Archive (.RAR)

File size: 9.31KB
Uploaded: 2020-08-13 05:57:32

About Compressed Archive Formats

Compressed archives combine multiple files into a
single file to make them easier to transport or save on
diskspace. Archiving software may also provide options
for encryption, file spanning, checksums, self-extraction,
and self-installation. Zip is the most-widely used format,
used by the Windows operating system and more
recently by OSX as well. RAR is also a very popular and
flexible format. Unix uses the tar file format, while Linux
uses the tar and gz format.

=

DOWNLOAD (9.31KB)

Get ad free downloads and 1 TB of space.

PZEMO004T.rar
Can be opened with

k ‘»' WinZip for Mac

PZEMO04T.rar
System compatibility

macOS (your OS) v

¥) File is compatible with the
selected operating system.

UM 3.8 Vuanilaalausddmsuiguees pzem 004T V3.0
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4) Peuunuianisvia
Feulsunsusiiunislusunsy Arduino IDE wansfiaguil 3.10 Tne
TWsunsuazuus Wudmnan 9 aesdiufediuwugesingamall DHT22
sgingaumiingludidu waviwugesTausuiamluill pzem-004t
v3.0+CT sensor azinA1nsualifin dndluin Adslnil wavdida

Usznaunas wazasludalulaseoulnsaiass wazddlvsiad Wa-Ua n1g

'
a

a1 Ingduiindnlag Datalogger @ SD card 9 9 1 W19l Lananagy
3.9

( 3y )

<
<

y

L%mﬂaaii"i'mqmuqﬁ waIUM Il l

#1149 datipyalh Arduino UNO

Arduino UNO

FIEDULIAIAITVINN

l

wiimbigadatoyaiy e

¥ vial Arduino UNO laile e
v
Arduino UNO SuAgaumnil Wi v ¥
- A = o LD A e o9 e v o
malvish uasieiu Wau ¥ wanan Ingaingiou Siadsidagiou
WEM wasadlimhetuiindeus

l

U e v & < <
Uunntayaiu wnou U 1381

gl wasnaaumalugi

& < ~ o
NAugasadlumlas

JUN 3.9 uansunuiensiney
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© pzem_dataloger | Arduino 1.8.19 (Windows Store 1.8.5
File Edit Sketch Tools Help

pzem_dataloger

#include <DS1307RTC.h>

finclude <Timelib.h>

finclude <Wire.h>
#include <SPI.h>
#include <SD.h>

finclude "DHT.h"
#include <PZEM004Tv30.h>

File myFile;
int chipSelect = 10;

String time ;

tmElements_t tm;

#define DHTPIN 7

fdefine DHTTYPE DHT22
DHT dht (DETPIN, DHTTYPE);
PZEM004Tv30 pzem(8, 9);

float t[2] ;

JU# 3.10 WeuldsunsuiiedUlnanid Microcontroller Arduino Uno (n1AWwWIn n)

Y
3.2 YUABUNTITAUUIY
nsasegUnIaliiagisilsz@nsannnisiheudursaaiosinmubulagazidiu
Fomdn q og 2 daufie daufiegniglunieainnubuasiinisinAeamvall wazauay
Y 2 ! 1 [ di o < = = [ <
elugifu uazazdsrmludineuaniatawinnudy fanigueniasesrinaudulagas
asaainAnseualiin wazAusssulniiesesrianuduld wagvinnistuiinanang o
i & o a (3 a a sﬂ' o [ A o 5 [ < A
W iNa AT 1EiUsEANEN e LAS09INANEY ednnTeualivadATevinAULEuN

Uszans nanldwangaunsanidasiainud s

3.2.1 mMausIusmdoys
Tunsfiususudeyanisadvaunsalfnnszualrivesaiasihenudu lny
a = ¢ s ¢ s s A o Y 1% a ¢
z3UINNTANYIRUNIEITALITuazToNARIsAIAE TR UN TaTI9TEULTLATIEN
Uszdnsnmaesasesinanudulaetuiinusunanseualuih dndlui uazaamgl an
4 o av o o D | MYy a a s @
gUnsalngIadncng o enansuazuideiifeitesdiuluglaonsdaunaindumeside [10]
nsfnwasanaTasiudeyaiieatuamuautfinnizvesaunsaiuaznisiiludelda d
= s s A B ° s 9 v 1 v ¢ %
nsfnwgendulsiieliaiuisaiinisiusunsuensawisivdtayaaingunsaingial 1u

FATNZAUTEANTAMN LALLAAINANIUABUNUADT LA
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3.2.2 \Woudagunsnianiauas
meluadosharubuandoudelugaisueesinguvnd uazarudulagld
DHT 22 #s3ufl 3.11 iftodwiogumgdludinisuantosuiuds uasindusueosinuiunm
Iylihvesaeumsaiweslagld pzem-004t v3.0 faguit 3.12 Faazshmsidouselugaiwuies
Tausuaunslwidn pzem-004t v3.0 Wiuuesalulasaeulnsalass Arduino UNO uagsu
Agumaindsnainaelugidu uazdufindrsing 9 fe Data logger shield fagudi 3.13
LazhNiiAsERUsEANSA YRy uanuaUINITIURIFUT 3.14 uazuanang

Wawsiogunsal AaguN 3.15

U7 3.12 msdenuwugeTinUsunalwihvesneumsawesingly pzem-004t v3.0



UM 3.13 Wweusegunsalnyiajitniuueialulasaoulnsames

ﬁ Refrigerator

Freezer

Temperature Sensor

a

Control Signal

Data Logger

Y

Relay *

/— Temperature Signal

L]

A 4

Energy Meter Module

Energy Signal

A4

Microcontroller

Arduino UNO

=] 3 = ! ¢ ¢
g‘lj'ﬂ 3.14 LLNUﬂqWLLaﬂQUa@ﬂlﬂ@gﬁLLﬂiﬂJéﬂaﬂﬂflﬁlfljall@]E]ﬁ']'ﬁ@LL'Ji
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DHT22

. starter relay & compressor
Data logger shield & RTC Arduino UNO =

CT sensor

SD Card

5UM 3.15 uanamsiieudeaunsel

3.2.3 msAnwUszansnmvesaunsalin
mMsfnwRgriugunsaiinulugaumesing 9 Indamiemnss uiud way
Amnuliiviususnteeifiosls Wua fisousulivioll Tasazuisuiiisudninldain
Tugaigumes pzem-004t v3.04CT sensor fulpdasiiodaannsgiu Digital multimeter wan
FasUft 3.16 wazuansisnisianseualnily fisudl 3.17 anuanmanadedieniaiaiy
Annannvedlugaluiresindoduasenintuiunmearanuiianaiaduysaiainannisd
APURANAAFUYTAL = |X, — X | WAZtUMIAIAURANAIAENTUSINEUNTT 3.1

Xt—Xm

t

x100 (3.1)

ANPNURANANAAUNUS =

'
1 a

44' & o vy A4 A o
S Xt Ao ﬂ'Wn@IbL@ﬁnﬂLﬂi@ﬁ@J@'ﬂ@N’]@iiqu

X, fin airinlaannlugaiguees

g‘th?i 3.16 myinnszudlninale Digital multimeter



21

MR R

OUTPUT

output
input

G000
UM 3.17 wansignisinnssuabniindie Digital multimeter

a 4 a

3.2.4 MsANILAsNEIUANLAZIU
miﬁﬂmamgﬁgmmamwﬁﬁLﬁaa%’aqL?{mﬁ’umidaﬁwmﬁmﬁﬂuﬁmLLSU'LL%&
frinstesavesiufduronduiidmaligamgiludeutufsgedu iesmniudaudy
auue iy wazdwaliuszavsnimuesaiesimtifuanas
3.2.4.1 Anwmginssuvasaamglivaziasiniivasdidu
AnwngAnssuvesgumgiiuazdslyiwesdifuiiduiusiussoziian

Y

fhudaduneswihnisingungiinelufidulaslflugawuweslnonistrdoualu SD card
fuiinld amindlulusunsulalaseeridiondisa uansfaguil 3.18 uazianiins1zsinae
UsgAnBnmmsvianuduvesdifu Tnefnndeaulnih (wh) (1) Aneuiwsawesldluus
azduldnaunisi 3.1 uazmeAUsedvsnmmsinanubusefdnuilduazanedsly

LAAL TULANIAIENNST 3.2 [12]
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#include <DS1307RTC.h>
#include <TimelLib.h>
#include <Wire.h>
const char *monthName[12] = {
"Jan", "Feb", "Mar", "Apr", "May", "Jun",
Jul", "Aug", "Sep", "Oct", "Nov", "Dec"
I

tmElements_t tm;

void setup() {
bool parse=false;
bool config=false;
// get the date and time the compiler was run
if (getDate(_ DATE ) && getTime(_ TIME )){
parse = true;
// and configure the RTC with this info
if (RTC.write(tm)) {
config = true; }
}
Serial.begin(9600);
while (ISerial) ; // wait for Arduino Serial Monitor
delay(200);
if (parse && config) {
Serial.print("DS1307 configured Time=");
Serial.print(__TIME_);
Serial.print(", Date=");
Serial.printin(__DATE_ ); }
else if (parse) {
Serial.printin("DS1307 Communication Error :-{");
Serial.printn("Please check your circuitry");

}else {
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Serial.print("Could not parse info from the compiler, Time=\""),
Serial.print(__ TIME_ );

Serial.print("\", Date=\"");

Serial.print(__DATE_);

Serial.printin("\""); }

void loop() {
}
bool getTime(const char *str)
{
int Hour, Min, Sec;
if (sscanf(str, "%d:%d:%d", &Hour, &Min, &Sec) = 3) return false;
tm.Hour = Hour;
tm.Minute = Min;
tm.Second = Seg;
return true;
}
bool getDate(const char *str)
{
char Month[12];
int Day, Year;
uint8_t monthindex;
if (sscanf(str, "%s %d %d", Month, &Day, &Year) != 3) return false;
for (monthindex = 0; monthindex < 12; monthindex++) {
if (strcrnp(Month, monthName[monthindex]) == 0) break; }
if (monthindex >= 12) return false;
tm.Day = Day;
tm.Month = monthindex + 1;
tm.Year = CalendarYrToTm(Year);

return true;
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#include <DS1307RTC.h>
#include <TimelLib.h>
#include <Wire.h>

#include <SPL.h>

#include <SD.h>

#include "DHT.h"

#include <PZEM004Tv30.h>

File myFile;
const int chipSelect = 10;
String time ;

tmElements_t tm;

#define DHTPIN 7

#define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);
PZEM004Tv30 pzem(8, 9);

float t[2] ;

void setup() {

Serial.begin(9600);

dht.begin();

while (ISerial) ; // wait for serial

delay(200);
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pinMode(SS,0UTPUT);

if (1SD.begin(chipSelect)) {
return;

}

Serial.printin("SD Card OK.");

ReadText();

void loop() {
float h = dht.readHumidity();
float temp = dht.readTemperature();
float f = dht.readTemperature(true);

float voltage = pzem.voltage();
float current = pzem.current();

float power = pzem.power();

float energy = pzem.energy();

float frequency = pzem.frequency();

float pf = pzem.pf();

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

return;

time = Now(+" T "+temp+" °C C "+current+" A P "+power+" W E "+energy+" kWh
PF "+pf;

Serial.printin(time);Serial.println();

WriteText(time);

delay(60000);
}




47

void ReadText(){
// re-open the file for reading:
myFile = SD.open("test.txt");
if (myFile) {
Serial.printin("test.txt:");
while (myFile.available()) {
Serial.write(myFile.read();
}
myFile.close();

}

void WriteText(String txt)}
myFile = SD.open("test.txt", FILE. WRITE);
if (myFile) {
myFile.println(txt);
myFile.close();
}
else {
Serial.printin("error opening test.txt");
}
}

String Now(){

String time ="

if (RTC.read(tm)) {
//time = String(tm.Hour+":"+tm.Minute+"."+tm.Secnd+" DAY :
"+tm.Day+"/"+tm.Month+"/"+tmYearToCalendar(tm.Year)),
time+=tm.Hour;

o,

time+=""

time+=tm.Minute;
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o,

time+="";

time+=tm.Second,;

time+=" DAY : ";

time+=tm.Day;

time+="/";

time+=tm.Month;

time+="/";

time+=tmYearToCalendar(tm.Year),
}
else {

time = "NO%

if (RTC.chipPresent()) {

Serial.printin("The DS1307 is stopped.");

Serial.println();
}
else {
Serial.println("DS1307 read errorl.");
Serial.println();
}
}

return time;
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const bytesiad = 2;

intl=0;

void setup() {
pinMode(relay,OUTPUT);
Serial.begin(9600);

}

void loop(}
if(i==0)
{
digitalWrite(relay,HIGH);
Serial.println("on");
delay(172800000);
i++;

}

for(i=1;i<5;i++)

{
digitalWrite(relay,LOW);
Serial.println("off");
delay(1800000);
digitalWrite(relay,HIGH);
Serial.println("on");
delay(43200000);

==

}
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PZEM-004T V3.0 User Manual

Overview

This document describes the specification of the PZEM-004T AC communication module,
the module is mainly used for measuring AC voltage, current, active power, frequency, power
factor and active energy, the module is without display function, the data is read through the TTL
interface.

PZEM-004T-10A: Measuring Range 10A (Built-in Shunt)
PZEM-004T-100A: Measuring Range 100A (external transformer)
1. Function description

1.1 Voltage

1.1.1  Measuring range:80~260V
1.1.2  Resolution: 0.1V
1.1.3  Measurement accuracy: 0.5%
1.2 Current
1.2.1  Measuring range: 0~ 10A (PZEM-004T-10A) ; 0~100A (PZEM-004T-100A)
1.2.2  Starting measure current: 0.01A (PZEM-004T-10A) ; 0. 02A (PZEM-004T-100A)
1.2.3  Resolution: 0.001A
1.2.4  Measurement accuracy: 0.5%
1.3 Active power
1.3.1  Measuring range: 0~2.3kW (PZEM-004T-10A) ; 0~23kW (PZEM-004T-100A)
1.3.2  Starting measure power: 0.4W
1.3.3  Resolution: 0.1W
1.3.4  Display format:
<<1000W, it display one decimal, such as: 999.9W
=1000W, it display only integer, such as: 1000W

1.3.5 Measurement accuracy: 0.5%



1.4 Power factor
1.4.1  Measuring range: 0.00~1.00
1.4.2  Resolution: 0.01
1.43  Measurement accuracy: 1%

1.5 Frequency
1.5.1  Measuring range: 45Hz~65Hz
1.5.2  Resolution: 0.1Hz
1.5.3  Measurement accuracy: 0.5%

1.6 Active energy

1.6.1  Measuring range: 0~~9999.99kWh
1.6.2  Resolution: IWh
1.6.3  Measurement accuracy: 0.5%

1.6.4  Display format:

<<10kWh, the display unit is Wh(1kWh=1000Wh), such as: 9999Wh
=10kWh, the display unit is kWh, such as: 9999.99kWh
1.6.5 Reset energy: use software to reset.

1.7 Over power alarm

Active power threshold can be set, when the measured active power exceeds the threshold, it
can alarm

1.8 Communication interface

RS485 interface.
2 Communication protocol
2.1 Physical layer protocol
Physical layer use UART to RS485 communication interface
Baud rate is 9600, 8 data bits, 1 stop bit, no parity

2.2 Application layer protocol



The application layer use the Modbus-RTU protocol to communicate. At present, it only
supports function codes such as 0x03 (Read Holding Register), 0x04 (Read Input Register), 0x06
(Write Single Register), 0x41 (Calibration), 0x42 (Reset energy).etc.

0x41 function code is only for internal use (address can be only 0xF8), used for factory
calibration and return to factory maintenance occasions, after the function code to increase 16-bit
password, the default password is 0x3721

The address range of the slave is 0x01 ~ 0xF7. The address 0x00 is used as the broadcast
address, the slave does not need to reply the master. The address 0xF8 is used as the general
address, this address can be only used in single-slave environment and can be used for calibration

etc.operation.

2.3 Read the measurement result

The command format of the master reads the measurement result is(total of 8 bytes):

Slave Address + 0x04 + Register Address High Byte + Register Address Low Byte + Number
of Registers High Byte + Number of Registers Low Byte + CRC Check High Byte + CRC Check
Low Byte.

The command format of the reply from the slave is divided into two kinds:

Correct Reply: Slave Address + 0x04 + Number of Bytes + Register 1 Data High Byte +
Register 1 Data Low Byte + ... + CRC Check High Byte + CRC Check Low Byte

Error Reply: Slave address + 0x84 + Abnormal code + CRC check high byte + CRC check
low byte

Abnormal code analyzed as following (the same below)

® (x01,Illegal function
® (x02,Illegal address
® (0x03,lIllegal data

® (0x04,Slave error

The register of the measurement results is arranged as the following table

Register Q1. .
Description Resolution

address

0x0000 Voltage value 1LSB correspond to 0. 1V

0x0001 Current value low 16 bits | 1LSB correspond to

0x0002 Current value high 16 bits | 0. 001A
0x0003 Power value low 16 bits
0x0004 Power value high 16 bits
0x0005 Energy value low 16 bits
0x0006 Energy value high 16 bits
0x0007 Frequency value 1LSB correspond to 0. 1Hz
0x0008 Power factor value 1LSB correspond to 0. 01
OxFFFF is alarm,
0x0000is not alarm

1LSB correspond to 0. 1W

1LSB correspond to 1Wh

0x0009 Alarm status




For example, the master sends the following command (CRC check code is replaced by
0xHH and 0xLL, the same below)

0x01 + 0x04 + 0x00 + 0x00 + 0x00 + 0x0A + OxHH + OxLL

Indicates that the master needs to read 10 registers with slave address 0x01 and the start
address of the register is 0x0000

The correct reply from the slave is as following:

0x01 + 0x04 + 0x14 + 0x08 + 0x98 + 0x03 + 0xE8+0x00 + 0x00 +0x08 + 0x98+ 0x00 +
0x00 + 0x00 + 0x00 + 0x00 + 0x00 + 0x01 + 0xF4 + 0x00 + 0x64 + 0x00 + 0x00 + OxHH + OxLL

The above data shows

Voltage is 0x0898, converted to decimal is 2200, display 220.0V
Current is 0x000003E8, converted to decimal is 1000, display 1.000A
Power is 0x00000898, converted to decimal is 2200, display 220.0W
Energy is 0x00000000, converted to decimal is 0, display OWh
Frequency is 0x01F4, converted to decimal is 500, display 50.0Hz
Power factor is 0x0064, converted to decimal is 100, display 1.00

Alarm status is 0x0000, indicates that the current power is lower than the alarm power
threshold

2.4 Read and modify the slave parameters

At present,it only supports reading and modifying slave address and power alarm threshold

The register is arranged as the following table

Register N\ :
Description Resolution

address

0x0001 Power alarm threshold 1LSB correspond to 1W

0x0002 Modbus—RTU address The range is 0x0001~0x00F7

The command format of the master to read the slave parameters and read the measurement
results are same(descrybed in details in Section 2.3), only need to change the function code from
0x04 to 0x03.

The command format of the master to modify the slave parameters is (total of 8 bytes):

Slave Address + 0x06 + Register Address High Byte + Register Address Low Byte + Register
Value High Byte + Register Value Low Byte + CRC Check High Byte + CRC Check Low Byte.

The command format of the reply from the slave is divided into two kinds:

Correct Response: Slave Address + 0x06 + Number of Bytes + Register Address Low Byte +
Register Value High Byte + Register Value Low Byte + CRC Check High Byte + CRC Check Low

Byte.

Error Reply: Slave address + 0x86 + Abnormal code + CRC check high byte + CRC check
low byte.



For example, the master sets the slave's power alarm threshold:
0x01 + 0x06 + 0x00 + 0x01 + 0x08 + 0xFC + OxHH + OxLL

Indicates that the master needs to set the 0x0001 register (power alarm threshold) to 0x08FC
(2300W).

Set up correctly, the slave return to the data which is sent from the master.

For example, the master sets the address of the slave

0x01 + 0x06 + 0x00 + 0x02 + 0x00 + 0x05 + OxHH + OxLL

Indicates that the master needs to set the 0x0002 register (Modbus-RTU address) to 0x0005
Set up correctly, the slave return to the data which is sent from the master.

2.5 Reset energy

The command format of the master to reset the slave's energy is (total 4 bytes):
Slave address + 0x42 + CRC check high byte + CRC check low byte.
Correct reply: slave address + 0x42 + CRC check high byte + CRC check low byte.

Error Reply: Slave address + 0xC2 + Abnormal code + CRC check high byte + CRC check
low byte

2.6 Calibration

The command format of the master to calibrate the slave is (total 6 bytes):

O0xF8 + 0x41 + 0x37 + 0x21 + CRC check high byte + CRC check low byte.

Correct reply: 0xF8 + 0x41 + 0x37 + 0x21 + CRC check high byte + CRC check low byte.
Error Reply: 0xF8 + 0xC1 + Abnormal code + CRC check high byte + CRC check low byte.

It should be noted that the calibration takes 3 to 4 seconds, after the master sends the
command, if the calibration is successful, it will take 3 ~ 4 seconds to receive the response from

the slave.
2.7 CRC check
CRC check use 16bits format, occupy two bytes, the generator polynomial is X16 + X15 +
X2 +1, the polynomial value used for calculation is 0xAOOI.

The value of the CRC check is a frame data divide all results of checking all the bytes except
the CRC check value.

3 Functional block diagram
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Picture 3.2 PZEM-004T-100A Functional block diagram

4 Wiring diagram

PZEM-004T-10A wiring diagram

S =
!

1\ 1\ TTL to USB cable PC
N

U: AC80~260V
1: 0~10A
Picture 4.1 PZEM-004T-10A wiring diagram

load




PZEM-004T-100A wiring diagram

TTL to USB cable PC

< N

U: AC80~260V
1:0~100A

Picture 4.2 PZEM-004T-100A wiring diagram

5 Other instructions

5.1The TTL interface of this module is a passive interface, it requires external 5V power supply, w
hich means, when communicating, all four ports must be connected (5V, RX, TX, GND), otherwis

e it cannot communicate.

5.2 Working temperature

-20°C ~ +60°C.



Your specialist in innovating humidity & temperature sensors

Standard AM2302/DHT22

1. Feature & Application:

*High precision

*Capacitive type

*Full range temperature compensated

*Relative humidity and temperature measurement
*Calibrated digital signal

2. Description:

AM2302/DHT22 with big case and wires
Digital relative humidity & temperature sensor AM2302/DHT22

*QOutstanding long-term stability

*Extra components not needed

*Long transmission distance, up to 100 meters
*Low power consumption

*4 pins packaged and fully interchangeable

AM?2302 output calibrated digital signal. It applys exclusive digital-signal-collecting-technique and humidity
sensing technology, assuring its reliability and stability. Its sensing elements is connected with 8-bit single-chip

computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration chamber and the
calibration-coefficient is saved in type of programme in OTP memory, when the sensor is detecting, it will cite

coefficient from memory.

Small size & low consumption & long transmission distance(100m) enable AM2302 to be suited in all kinds of
harsh application occasions. Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model AM2302
Power supply 3.3-5.5V DC
Output signal digital signal via 1-wire bus

Sensing element

Polymer humidity capacitor

Operating range humidity 0-100%RH;

temperature -40~80Celsius

Accuracy

humidity +-2%RH(Max +-5%RH);

temperature +-0.5Celsius

Resolution or sensitivity | humidity 0.1%RH;

temperature 0.1Celsius

Repeatability humidity +-1%RH;

temperature +-0.2Celsius

Humidity hysteresis +-0.3%RH

Long-term Stability +-0.5%RH/year

Interchangeability fully interchangeable

Thomas Liu (Sales Manager) -1-

Email: thomasliu198518@aliyun.com



Your specialist in innovating humidity & temperature sensors

4. Dimensions: (unit-—mm)

- 7.7 -

e = v - |
- 05 , '

Pin sequence number: 12 3 4 (from left to right direction). |~ po = |

Pin Function

1 VDD-—power supply ] !

2 DATA-signal i '

3 ND 7 79

Standard AM2302’s dimensions as above
Big case’s dimensions as above
Red wire—-power supply, Black wire--GND
Yellow wire--Data output

S. Electrical connection diagram:

MC U DATA 2Pin

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3.3-5.5V DC. When power is supplied to sensor, don't send any instruction to the sensor
within one second to pass unstable status. One capacitor valued 100nF can be added between VDD and GND for
wave filtering.

(2) Communication and signal

1-wire bus is used for communication between MCU and AM2302. ( Our 1-wire bus is specially designed, it's
different from Maxim/Dallas 1-wire bus, so it's incompatible with Dallas 1-wire bus.)

Illustration of our 1-wire bus:

Thomas Liu (Sales Manager) -2-

Email: thomasliu198518@aliyun.com
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DATA=16 bits RH data+16 bits Temperature data+8 bits check-sum
Example: MCU has received 40 bits data from AM2302 as

16 bits RH data

16 bits T data check sum

Here we convert 16 bits RH data from binary system to decimal system,

0000 0010 1000 1100

— 652

Binary system

Decimal system

RH=652/10=65.2%RH
Here we convert 16 bits T data from binary system to decimal system,

0000 0001 0101 1111
Binary system
T=351/10=35.1"C

— _351
Decimal system

When highest bit of temperature is 1, it means the temperature is below 0 degree Celsius.
Example: 1000 0000 0110 0101, T=minus 10.1C

16 bits T data

Sum=0000 0010+1000 1100+0000 0001+0101 1111=1110 1110
Check-sum=the last 8 bits of Sum=1110 1110

When MCU send start signal, AM2302 change from standby-status to running-status. When MCU finishs sending
the start signal, AM2302 will send response signal of 40-bit data that reflect the relative humidity and temperature
to MCU. Without start signal from MCU, AM2302 will not give response signal to MCU. One start signal for one
response data from AM2302 that reflect the relative humidity and temperature. AM2302 will change to standby

status when data collecting finished if it don't receive start signal from MCU again.

See below figure for overall communication process, the interval of whole process must beyond 2 seconds.

{ Host pulls up
¢ and wait for

isensor's response ;

VCE

GND-.....

iHost send

—p- start signal - !

Sensor pulls up:« -

Transmission

get ready to Sensor output

1 bit data of "0"

Sensor output 1 bit data of "1" ended, RL pulls up

output signal

' ‘e’ S - - -
i
=4
i -
& 3 '
& prppegpagpey |
! Sensor send Sensor output altemative data of "0" or "1" Sensor
{ out response based upon real value pulls low
« -
]

Host's signal Sensor's signal

1) Step 1: MCU send out start signal to AM2302 and AM2302 send response signal to MCU

Thomas Liu (Sales Manager)

Email: thomasliu198518@aliyun.com
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Data-bus's free status is high voltage level. When communication between MCU and AM2302 begins, MCU will
pull low data-bus and this process must beyond at least 1~10ms to ensure AM2302 could detect MCU's signal, then
MCU will pulls up and wait 20-40us for AM2302's response.

When AM2302 detect the start signal, AM2302 will pull low the bus 80us as response signal, then AM2302 pulls
up 80us for preparation to send data. See below figure:

—» Host pulls up i4— —»iSensor pullsup i«
20~40us 80us
vee
Host pulls low 80us Start data transmission
= 1ms minimum p—~— - Sensor pulls low -
|- S— ] s
Host's signal Sensor's signal

2). Step 2: AM2302 send data to MCU
When AM2302 is sending data to MCU, every bit's transmission begin with low-voltage-level that last 50us, the
following high-voltage-level signal's length decide the bit is "1" or "0". See below figures:

Sensor outputs 1 bitdataof"0 "
—_ —_—
26~28us
vee 5 U 7 e 1 Gl 1 iy I i T
3 h
y i
GND - % hl‘.ullﬂ' L Y 4 S )
Start transmit 1 bit data Start transmit next 1 bit data
—> <+
[ — ] I'Mmys
Host's signal Sensor's signal
Sensor outputs 1 bitdataof" 1"
—_— e
70us
A
y 0
GND T A OO OO ORI N . ("
Start transmit 1 bit data Start transmit next 1 bit data
— -+
||
Host's signal Sensor's signal

Attention:

If signal from AM2302 is always high-voltage-level, it means AM2302 is not working properly, please check
the electrical connection status.

Thomas Liu (Sales Manager) -4-
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7. Electrical Characteristics:

Items Condition Min Typical Max Unit
Power supply | DC 33 5 6 Vv
Current supply | Measuring 1 1.5 mA

Stand-by 40 Null 50 uA
Collecting Second 2 Second
period

8. Attentions of application:

(1) Operating and storage conditions

We don't recommend the applying RH-range beyond the range stated in this specification. The AM2302 sensor
can recover after working in abnormal operating condition to calibrated status, but will accelerate sensors' aging.
(2) Attentions to chemical materials

Vapor from chemical materials may interfere AM2302's sensitive-elements and debase AM2302's sensitivity.
(3) Disposal when (1) & (2) happens

Step one: Keep the AM2302 sensor at condition of Temperature 50~60Celsius, humidity <10%RH for 2 hours;

Step two: After step one, keep the AM2302 sensor at condition of Temperature 20~30Celsius, humidity
>70%RH for 5 hours.
(4) Attention to temperature's affection

Relative humidity strongly depend on temperature, that is why we use temperature compensation technology to
ensure accurate measurement of RH. But it's still be much better to keep the sensor at same temperature when
sensing.

AM?2302 should be mounted at the place as far as possible from parts that may cause change to temperature.
(5) Attentions to light

Long time exposure to strong light and ultraviolet may debase AM2302's performance.
(6) Attentions to connection wires

The connection wires' quality will effect communication's quality and distance, high quality shielding-wire is
recommended.
(7) Other attentions

* Welding temperature should be bellow 260Celsius.

* Avoid using the sensor under dew condition.

* Don't use this product in safety or emergency stop devices or any other occasion that failure of AM2302 may
cause personal injury.

Thomas Liu (Sales Manager) -5-
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SONGLE RELAY

@ RELAY 1S09002 SRD

) SONGLE RELAY

1. MAIN FEATURES

¢ Switching capacity available by 10A in spite of
small size design for highdensity P.C. board
mounting technique.

e UL,CUL,TUV recognized.

e Selection of plastic material for high temperature and
better chemical solution performance.

e Sealed types available.

e Simple relay magnetic circuit to meet low cost of
mass production.

2. APPLICATIONS

e Domestic appliance, office machine, audio, equipment, automobile, etc.
( Remote control TV receiver, monitor display, audio equipment high rushing current use application.)

3. ORDERING INFORMATION

SRD XX VDC S L C
Model of relay Nominal coil voltage Structure Coil sensitivity | Contact form
S:Sealed type L:0.36W A fhrm A
SRD 03 05. 06, 09+ 12, 24, 48VDC | > b \ B:1 form B
F:Flux free type D:0.45W C:1 form C
4. RATING
CCC FILE NUMBER:CH0052885-2000 7A/240VDC
CCC FILE NUMBER:CH0036746-99 10A/250VDC
UL /CUL FILE NUMBER: E167996 10A/125VAC 28VDC
TUV FILE NUMBER: R9933789 10A/240VAC 28VDC
5. DIMENSION ynit:mm) DRILLING ynit:mm) WIRING DIAGRAM
19.1max 15500
g
c§
CE

I 1

JIAC | 2-1-0.4 fadead 1) XY 14

1L,

12 £ 005
1
T
|
|
T

+
+
[




6. COIL DATA CHART (AT20°C)

Coil Coil  |Nominal| Nominal Qoil Power Pull-In | Drop-Out|Max-Allowable
Sensitivity Voltage | Voltage | Current [Resistance|Consumption| Voltage | Voltage Voltage
Code [ (VDC) | (mA) | (Q)+10% (W) (VDQC) (VDC) (VDC)
SRD 03 03 120 25 abt. 0.36W |75%Max. [10% Min. 120%
(High 05 05 71.4 70
Sensitivity)| 06 06 60 100
09 09 40 225
12 12 30 400
24 24 15 1600
48 48 7.5 6400
SRD 03 03 150 20 abt. 0.45W |75% Max.|10% Min. 110%
(Standard) | 05 05 89.3 55
06 06 75 80
09 09 50 180
12 12 37.5 320
24 24 18.7 1280
48 48 10 4500 abt. 0.51W
7. CONTACT RATING 9.REFERENCE DATA
Type SRD Coil Temperature Rise
ltem FORM C FORM A R
Contact Capacity zéA f|2 gE\,/\EACC 10A 28VDC TN
Resistive Load (cos®=1) 7A  240VAC 10A 240VAC é i
Inductive Load 3A 120VAC 5A 120VAC E o=
(cos®=0.4 L/R=7msec) 3A 28VDC 5A 28VDC sk
Max. Allowable Voltage 250VAC/110VDC  |250VAC/110VDC E 5
Max. Allowable Power Force 800VAC/240W 1200VA/300W & %0 01 02 03 04 05 06 07 08
Contact Material AgCdO AgCdO Operation Time
8. PERFORMANCE (at initial value) =
Type 10
Iltem SRD ~ perqtion| tim
Contact Resistance 100mQ Max. o
Operation Time 10msec Max. 7
Release Time 5msec Max. BT [ eeadine |
Dielectric Strength -k ™
=

Between coil & contact
Between contacts

1500VAC 50/60HZ (1 minute)
1000VAC 50/60HZ (1 minute)

Insulation Resistance

100 MQ Min. (500VDC)

0
00 01 02 03 04 05 06 07 08

Coil Power (W)
Life Expectancy
AC120V/DC24V cosdP=1

Max. ON/OFF Switching 100
Mechanically 300 operation/min 5
Electrically 30 operation/min 3 :
Ambient Temperature -25°C to +70°C g . N
Operating Humidity 45 to 85% RH % .
Vibration t .
Endurance 10 to 55Hz Double Amplitude 1.5mm é 2
Error Operation 10 to 55Hz Double Amplitude 1.5mm & oL L L 1 L J
Shock Current of Load (A)
Endurance 100G Min. Life Expectancy
Error Operation 10G Min. o
Life Expectancy °
Mechanically 107 operations. Min. (no load) =
Electrically 10° operations. Min. (at rated coil voltage) g N Achoov Tv-s
Weight abt. 10grs. g "

;

1
o 1

2 3

4

5 6 7

Current of Load (A)
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Product Reference Manual
SKU: A000066

Description

The Arduino UNO R3 is the perfect board to get familiar with electronics and coding. This versatile microcontroller
is equipped with the well-known ATmega328P and the ATMega 16U2 Processor.
This board will give you a great first experience within the world of Arduino.

Target areas:

Maker, introduction, industries

1/13 Arduino® UNO R3 Modified: 05/05/2022
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Features

= ATMega328P Processor
= Memory

= AVR CPU atup to 16 MHz
= 32KB Flash

= 2KB SRAM

= 1KB EEPROM

= Security

= Power On Reset (POR)
= Brown Out Detection (BOD)

= Peripherals

= 2x 8-bit Timer/Counter with a dedicated period register and compare channels

= 1x 16-bit Timer/Counter with a dedicated period register, input capture and compare channels
= 1x USART with fractional baud rate generator and start-of-frame detection

= |x controller/peripheral Serial Peripheral Interface (SPI)

= 1x Dual mode controller/peripheral 12C

= 1x Analog Comparator (AC) with a scalable reference input

= Watchdog Timer with separate on-chip oscillator

= Six PWM channels

= |nterrupt and wake-up on pin change

= ATMega16U2 Processor

= 8-bit AVR® RISC-based microcontroller

= Memory

= 16 KB ISP Flash

= 512B EEPROM

= 512B SRAM

= debugWIRE interface for on-chip debugging and programming

= Power

= 2.7-5.5volts

2/13 Arduino® UNO R3 Modified: 05/05/2022
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The UNO board is the flagship product of Arduino. Regardless if you are new to the world of electronics or will use
the UNO as a tool for education purposes or industry-related tasks.

First entry to electronics: If this is your first project within coding and electronics, get started with our most used
and documented board; Arduino UNO. It is equipped with the well-known ATmega328P processor, 14 digital
input/output pins, 6 analog inputs, USB connections, ICSP header and reset button. This board includes everything
you will need for a great first experience with Arduino.

Industry-standard development board: Using the Arduino UNO board in industries, there are a range of
companies using the UNO board as the brain for their PLC's.

Education purposes: Although the UNO board has been with us for about ten years, it is still widely used for
various education purposes and scientific projects. The board's high standard and top quality performance makes
it a great resource to capture real time from sensors and to trigger complex laboratory equipment to mention a
few examples.

.‘cr .
- L | s LO

= Starter Kit
= Tinkerkit Braccio Robot

= Example
gsS
\ded Oper Conditions
Symbol Description Min Max
Conservative thermal limits for the whole board: -40 °C (-40°F) 85 °C ( 185°F)

NOTE: In extreme temperatures, EEPROM, voltage regulator, and the crystal oscillator, might not
work as expected due to the extreme temperature conditions
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2.2 Power Consumption

Symbol Description Min Typ Max Unit
VINMax Maximum input voltage from VIN pad 6 - 20 \Y
VUSBMax Maximum input voltage from USB connector - 5.5 \%
PMax Maximum Power Consumption - - XX mA
3
3.1
Top view
"." @I P
== BIesFl o
= |
2 |l G 3 .
o — i
0O 3 B o [ = | m
18 a2 B
L g '&) E 8
2 o
DE 0000000
(@)
1SR W4 q
T 1
X1 AN
Board topology
Ref. Description Ref. Description
X1 Power jack 2.1x5.5mm U1 SPX1117M3-L-5 Regulator
X2 USB B Connector u3 ATMEGA16U2 Module
PC1 EEE-1EA470WP 25V SMD Capacitor us LMV358LIST-A.9 IC
PC2 EEE-1EA470WP 25V SMD Capacitor F1 Chip Capacitor, High Density
D1 CGRA4007-G Rectifier ICSP Pin header connector (through hole 6)
J-ZUu4 | ATMEGA328P Module ICSP1 Pin header connector (through hole 6)
Y1 ECS-160-20-4X-DU Oscillator
5713 Arduino® UNO R3 Modified: 05/05/2022
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3.2 Processor

The Main Processor is a ATmega328P running at up tp 20 MHz. Most of its pins are connected to the external
headers, however some are reserved for internal communication with the USB Bridge coprocessor.

3.3 Power Tree

L

| vsevee

V.

ATMEGA16U2-MU(R)

N

ATMEGA328P-PU

WV

KPT-2012SGC (Green LED)

W

4xKPT-2812YC (Yellow LED)

Power tree

o —{ET

Conversion Type

. Voltage Range
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If you want to program your Arduino UNO while offline you need to install the Arduino Desktop IDE [1] To connect
the Arduino UNO to your computer, you'll need a Micro-B USB cable. This also provides power to the board, as
indicated by the LED.

- Ul LVl

All Arduino boards, including this one, work out-of-the-box on the Arduino Web Editor [2], by just installing a simple
plugin.
The Arduino Web Editor is hosted online, therefore it will always be up-to-date with the latest features and support
for all boards. Follow [3] to start coding on the browser and upload your sketches onto your board.
Started~="Arduino ToT Cloud

All Arduino loT enabled products are supported on Arduino IoT Cloud which allows you to Log, graph and analyze
sensor data, trigger events, and automate your home or business.

L Ke ]
Sample sketches for the Arduino XXX can be found either in the “Examples” menu in the Arduino IDE or in the
“Documentation” section of the Arduino Pro website [4]

1€ esources

Now that you have gone through the basics of what you can do with the board you can explore the endless
possibilities it provides by checking exciting projects on ProjectHub [5], the Arduino Library Reference [6] and the
online store [7] where you will be able to complement your board with sensors, actuators and more

7/13 Arduino® UNO R3 Modified: 05/05/2022
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4.6 Board Recovery

All Arduino boards have a built-in bootloader which allows flashing the board via USB. In case a sketch locks up the
processor and the board is not reachable anymore via USB it is possible to enter bootloader mode by double-
tapping the reset button right after power up.

5C Pi

GO9I
G
(—TREF:I‘
«o» |
r{ @CTaT
B o reser L 012 /[=ypeap |
'! mf‘ 3 |
=510 e
.- SETTARID
G
o
"Peo 00 0 e ]
TN 5T voe ]
TN 0D ERND
W D P52 ] a3
N~ IO o1,mx” [l
3= D oo ] 2
_ LED
[ Siveneran)

Pinout
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5.1 JANALOG

Pin Function Type Description

1 NC NC Not connected

2 IOREF IOREF Reference for digital logic V - connected to 5V

3 Reset Reset Reset

4 +3V3 Power +3V3 Power Rail

5 +5V Power +5V Power Rail

6 GND Power Ground

7 GND Power Ground

8 VIN Power Voltage Input

9 A0 Analog/GPIO Analog input 0 /GPIO

10 A1 Analog/GPIO Analog input 1 /GPIO

11 A2 Analog/GPIO Analog input 2 /GPIO

12 A3 Analog/GPIO Analog input 3 /GPIO

13 A4/SDA Analog input/12C Analog input 4/12C Data line

14 A5/SCL Analog input/12C Analog input 5/12C Clock line
5.2 TAl

Pin Function Type Description

1 DO Digital/GPIO Digital pin 0/GPIO

2 D1 Digital/GPIO Digital pin 1/GP1O

3 D2 Digital/GPIO Digital pin 2/GPIO

4 D3 Digital/GPIO Digital pin 3/GPIO

5 D4 Digital/GPIO Digital pin 4/GP1O

6 D5 Digital/GPIO Digital pin 5/GP1O

7 D6 Digital/GPI1O Digital pin 6/GPIO

8 D7 Digital/GPIO Digital pin 7/GPIO

9 D8 Digital/GPIO Digital pin 8/GPIO

10 D9 Digital/GPIO Digital pin 9/GP1O

11 SS Digital SPI Chip Select

12 MOSI Digital SPI1 Main Out Secondary In

13 MISO Digital SPI' Main In Secondary Out

14 SCK Digital SPI serial clock output

15 GND Power Ground

16 AREF Digital Analog reference voltage

17 A4/SD4 Digital Analog input 4/12C Data line (duplicated)

18 A5/SD5 Digital Analog input 5/12C Clock line (duplicated)

9/13
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5.3 Mechanical Information

5.4 Board Outline & Mounting Holes

E
4 x @126mi =
4 x @3.20mm =
[600mil] -

15.24mm

2.54mm

Mounting Ho& - Viev}from Top side (Scale 1:1)

[2000mil]
50.80mm

/

D
5

Q/

q

——

__[700m||]
17.78mm

[1800mil]
45.72mm

[2600mil]
66.04mm

L

Board outline
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6 Certifications

6.1 Declaration of Conformity CE DoC (EU)

We declare under our sole responsibility that the products above are in conformity with the essential requirements
of the following EU Directives and therefore qualify for free movement within markets comprising the European
Union (EU) and European Economic Area (EEA).

ROHS 2 Directive 2011/65/EU
Conforms to: EN50581:2012
Directive 2014/35/EU. (LVD)

EN 60950-

f :
Conforms to 1:2006/A11:2009/A1:2010/A12:2011/AC:2011

Directive 2004/40/EC & 2008/46/EC & 2013/35/EU,

EMF
Conforms to: EN 62311:2008
6.2 ation-of Confori ty to EU RoHS & REACH 211 01/19/2021

Arduino boards are in compliance with RoHS 2 Directive 2011/65/EU of the European Parliament and RoHS 3
Directive 2015/863/EU of the Council of 4 June 2015 on the restriction of the use of certain hazardous substances in
electrical and electronic equipment.

Substance Maximum limit (ppm)
Lead (Pb) 1000
Cadmium (Cd) 100
Mercury (Hg) 1000
Hexavalent Chromium (Cr6+) 1000
Poly Brominated Biphenyls (PBB) 1000
Poly Brominated Diphenyl ethers (PBDE) 1000
Bis(2-Ethylhexyl} phthalate (DEHP) 1000
Benzyl butyl phthalate (BBP) 1000
Dibutyl phthalate (DBP) 1000
Diisobutyl phthalate (DIBP) 1000

Exemptions: No exemptions are claimed.

Arduino Boards are fully compliant with the related requirements of European Union Regulation (EC) 1907 /2006
concerning the Registration, Evaluation, Authorization and Restriction of Chemicals (REACH). We declare none of
the SVHCs (https://echa.europa.eu/web/guest/candidate-list-table), the Candidate List of Substances of Very High
Concern for authorization currently released by ECHA, is present in all products (and also package) in quantities
totaling in a concentration equal or above 0.1%. To the best of our knowledge, we also declare that our products
do not contain any of the substances listed on the "Authorization List" (Annex XIV of the REACH regulations) and
Substances of Very High Concern (SVHC) in any significant amounts as specified by the Annex XVII of Candidate list
published by ECHA (European Chemical Agency) 1907 /2006/EC.
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As a global supplier of electronic and electrical components, Arduino is aware of our obligations with regards to
laws and regulations regarding Conflict Minerals, specifically the Dodd-Frank Wall Street Reform and Consumer
Protection Act, Section 1502. Arduino does not directly source or process conflict minerals such as Tin, Tantalum,
Tungsten, or Gold. Conflict minerals are contained in our products in the form of solder, or as a component in
metal alloys. As part of our reasonable due diligence Arduino has contacted component suppliers within our supply
chain to verify their continued compliance with the regulations. Based on the information received thus far we
declare that our products contain Conflict Minerals sourced from conflict-free areas.

Any Changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference
(2) this device must accept any interference received, including interference that may cause undesired operation.

FCC RF Radiation Exposure Statement:

1. This Transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.
2. This equipment complies with RF radiation exposure limits set forth for an uncontrolled environment.

3. This equipment should be installed and operated with minimum distance 20cm between the radiator &
your body.

English: User manuals for license-exempt radio apparatus shall contain the following or equivalent notice in a
conspicuous location in the user manual or alternatively on the device or both. This device complies with Industry
Canada license-exempt RSS standard(s). Operation is subject to the following two conditions:

(1) this device may not cause interference

(2) this device must accept any interference, including interference that may cause undesired operation of the
device.

French: Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. L'exploitation est autorisée aux deux conditions suivantes :

(1) I'appareil nedoit pas produire de brouillage

(2) l'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible
d’en compromettre le fonctionnement.

IC SAR Warning:

English This equipment should be installed and operated with minimum distance 20 cm between the radiator and
your body.

French: Lors de I'installation et de I' exploitation de ce dispositif, la distance entre le radiateur et le corps est d ‘au
moins 20 cm.
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Important: The operating temperature of the EUT can't exceed 85°C and shouldn't be lower than -40°C.

Hereby, Arduino S.r.l. declares that this product is in compliance with essential requirements and other relevant
provisions of Directive 2014/53/EU. This product is allowed to be used in all EU member states.

8 Company Information

Company name Arduino S.r.|
Company Address Via Andrea Appiani 25 20900 MONZA ltaly
9 cumentation
Reference Link
Arduino IDE https://www.arduino.cc/en/Main/Software
(Desktop)
Arduino IDE (Cloud) https://create.arduino.cc/editor
Cloud IDE Getting https://create.arduino.cc/projecthub/Arduino_Genuino/getting-started-with-arduino-
Started web-editor-4b3e4a
Arduino Pro Website | https://www.arduino.cc/pro
Project Hub https://create.arduino.cc/projecthub?by=part&part_id=11332&sort=trending
Library Reference https://www.arduino.cc/reference/en/
Online Store https://store.arduino.cc/
10 Lsion History
Date Revision Changes
xx/06/2021 1 Datasheet release
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