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ABSTRACT

This project creates a device to measure the amount of electricity usage of the
solar cell system to facilitate the users to manage the electricity usage in the house. The
main components include the Arduino Uno R3, two sensor modules, the current sensor
module (ACS712-20A), the voltage sensor module (ZMPT101B), as well as the Micro SD
card module and NodeMCU. This electricity meter will store information on the server

and can display the electricity usage in the home via the website.
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UNN 2

N uiuazvannIsingIvas

2.1 Arduino Uno R3

A5197 2.1 waneaUAuad Arduino Uno R3

Microcontroller ATmega328P
Operating Volt. 5V
Input Volt.(recommended) 7-12V
Input Volt.(limit) 6-20V
Digital I/O Pins 14(6 PWM output)
PWM Digital I/O Pins 6
Analog Input Pins 6
DC Current per I/O Pin 20 mA
DC Current for 3.3V Pin 50 mA

Flash Memory

32 KB(ATmega328P) of which 0.5
KB used by bootloader

SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Clock Speed 16 MHz
LED BUILTIN 13
Length 68.6 mm
Width 53.4 mm




fg‘ll‘ﬁ 2.1 Arduino Uno R3

DC Power Jack
7-12VDC Input USB-B Port
2.1mm x 5.5mm To Computer

Male Center Positive

| ResetButton

Protos:

Suppliesass

(12C) SCL - Serial Clock
(12C) SDA - Serial Data

UNO Pinout

Analog Reference Voltage
; ~ Ground
I/0 Refe Vi - C?""i{"&“ \': (12) Digital Pin 13 / (SPI) SCK/ Connected to on-board LED
Ty onagea - i ;Ie " 5 (12) Digital Pin 12 7(SPI) MISO
3.3V Out, etse 53:,; D (11) Digital Pin 11/PWM / (SPl) MOSI
% X { oy .
5V Oul p:t fr input [ o] Anwmn, o (10) Digital Pin 10/ PWM /(SPI) SS
P Gound = (9) Digital Pin 9/ PWM
e = § (8) Digital Pin 8
Ground =

serennny ) (7) Digital Pin 7

X 3 (6) Digital Pin 6 / PWM

(5) Digital Pin 5/PWM

(4) Digital Pin 4

(3) Digital Pin 3/PWM /ExtInt 1
(2) Digital Pin 2/ Ext Int0

(1) Serial Port TXD / Digital Pin 1
(0) Serial Port RXD / Digital Pin 0

7-12V Output or Input

Analog Pin 0 (A0)
Analog Pin 1 (A1)
Analog Pin 2 (A2)
Analog Pin 3 (A3)
(12C) SDA / Analog Pin 4 (A4)
(12C) SCL / Analog Pin 5 (A5)

000000 00O

Red numbers in paranthesis are the name to use when referencing that pin.
Analog pins are references as A0 thru A5 even when using as digital I/0

Ul 2.2 uansumesaves Arduino Uno R3

Arduino Uno R3 faguit 2.1 luvednlulasaoulnsaiaesiild ATmega328 (uiudoya)
fiwosansideusiodunm / Lo mmuuUAInea 14 Tes (6 Yosenunsaltiduodn PwM) Buna
wuuewden 6 Yes MWaruddyaiauint 16 MHz wesn USB wesasulWsesanunasing
meuen Uaddn aunsndeusetuneuiumeideaaada USB dululiinisdeudouas

WA IENSNUNS AU LT UMNDITNT DR AUWDS  ACto-DC  saldlaenssfanuisaldey



Uno lausnsaanuesajuneunivimusiiesanniilaldiuaiuny USB wuveynsuves FTDI

druanauazuneinzuandlunsnd 2.1 uaggun 2.2

2.2 Tugawuwaiianszualnin Current Sensor Module ACS712-5A
Tugawuwesiansualiiivuanduzuil 23 Uszneusegunsaiménildinnszuane

lod ACST12 Fldwinnisues Hall Effect it inauuudmaniinduannssudlihnluan et

a0 vV

TugUuvuvaausaiulii FwssiulwihiidaldvussiiadosunTdnduseadsasveedyayin
agnely Asgui 2.4 dielilddyaaussuednanduunaiisdudedisuiunseuadunalagy
avdlAanuliogn 185 mv/A [7] Tumsthlugawuigesinnseualniia ACS712-5A Tldnu 2l

Y1919 9 WazduUTEnaudy Aegun 2.5 Inslugaumesinnseualilin ACS712-5A a1u1saine

nszualniflaasan 5 A Badlnuau sy o Asil
1) fdeygrasuniuni
2) Rise time 5 lulas3undl dmsuBunanszuawuy step

3) WUUAIS 80 AlaLdsad

a

4) 1PNUHANAIAVRALIANA 1.5% N aaungil 25 °C

U

a a

5) gunselfivunaaniiies 31 Jedwns x 13 Jadums
6) Ausumuaigly 1.2 fadlevi

7). ynunnsseulninsznanse 5 1as

[y

8) Al 66-185 mV/A Fuetliugamgilaninuwindey

9 Y

sUf 2.3 lugauwasinnsyudlilh Current Sensor Module ACS712-5A
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Jp2
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;nlﬁ 2.5 uanwnasnuazduusznauvedlugaumesinnseualiill ACS712-20A
(Allegro MicroSystems, 2017)

5% Y]

2.3 Iu@aleiuLﬁzjai?ﬂLLiﬁﬂulviﬁﬂ Voltage sensor Module ZMPT101B

Tugadauswiulnin ZMPT1018 Dugalugawugesiaussiuliihnssuaaduwuunia
e (Single Phase) anunsasuusssulihgeann 250 VAC dyaanioenannlugaidudyayial

@ o 1 Y o [y I3 < aa ..

auden awnsninluseniurivesnaslasdygyiaeuiasnlufinea (Analog to Digital
Converter) 9pdlulasroulnsiaasildnssiuesds 5 Tad Thsasveredygruaunsausuauin
wounagAvesdya e inald  annsuTuRdumuUsualduuueialneiteivunsie 9

WARIAIRTNN 2.2 Wagn15Invesluga fagui 2.6



A9t 2.2 wanataimuavaslinalueesInLsIRY ZMPT101B (Nanjing Zeming, 2015)

Fonvuanglnin
Primary Current 2 mA
Secondary Current 2 mA
M8 1000:1000
mmﬂmmﬂﬁ'augmvxla <20°
YRVDINTLUA 0~ 3mA
Linearity 0.1%
Accuracy Class 0.2
Rated Burden <200 Q
F29A4D 50 ~ 60 Hz

Dielectric Level

3000 VAC/min

DC Resistance at 20 °C

110 Q

PBANUANYNUENINHINADY

samgilunisiiusng

-40 °C ~ +130 °C

QUAUNUAINUTU

> 100 MQ

1.Vcc
2.0ut
3.GND
4.GND

Ul 2.6 nsdnvvedlugaleiwesinussdulwily ZMPT1018 (Yanuar M, 2017)

2.4 Data Logger Shield

Data Logger Shield LLamé’quﬁ 2.7 fleldeasauiu Arduino Uno R3 azviliianinse

= 4 i

Juiindayaasuu SD Card lduazandeuiuisasuniini mndweanistuiindeya niouuviniia

Y
[

adludae gunsaltlazanunsadruwsanuazantuntsvihaulidueged Tunduuuliannse
diudngunsaldula lugatleanuuuingesiu Arduino Uno Tngiamie Feansadeunasldeula

v a @ s =
Uil UdenlnegunIuuasuInesauanInnuzun 2.8
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2.5 Measuring Current Transformer

vifoutasinnszua (CT: Current Transformer) Wwansdsgudl 2.9 fie gunsalimihiian
nszuanivuelngflifivundnaadielsiineuazvasafodensldolussuulidh - uanafagui
2.9 ANUUANANTENIaMdeuwUaIusiu (Voltage Transformer) uasnileuuasinnszua Ao
YAINNAUUHYH (Primary) veamideuUasinnsvuasiliiigasouiie? mﬂgﬂ‘ﬁ 2.10 9zHiud
YRIANAUUHHE (Primary) HanelvTedauns duunuvemileutasinnszuaiiieduisien
vinoaNin nieuvasiansua wilsnazldauld delvanld 1 Msewla ludiuvesuanisinu

[

NAgQH (Secondary) AilTUIUTBUVIWARIANINATINUG WnusUlainvemilauasinnseia
yhuanmandisinyeigadesi Fenaunmvesianiithmviunuvemiioudasinnszuad
A dnilesnniuinansenuiuUsEans amuazAALLive e Uaransug
e NMIINUTIoulaTinnTE IR IR ENENNITAANTELANIUBUNAKA L NALUUARE I
(Ratio)  Inensienanesimisedauisiiuunaiavisiugugd definszualuariugtinagyii

TAnawuwivinTunelusnuremiiowlasinnseuauasinseualvaluvnainyfegd

S

ESCT-T24-5
100A/5A

gﬂﬁ 2.9 Measuring Current Transformer

Main Primary Main Primary

Conduc Conductor
Hollow Core P te l
oy 4 B
Ammeter

CT § Secpndary
g Winding
Primary
Current Ie
Circuit
Construction Symbol

35U 2.10 inNN15¥191u89 Measuring Current Transformer
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2.6 uasn NodeMCU V3

NodeMCU Aounannasumnisildtalunsadislassny Intemet of Things fivsznau
TUshesuesn (Development Kit) wazwenwisuuvesa (Firmware) #luuuuda (Open
source) annsadeulusunsudioniw Lua M widleliuunidiidnwaunfianansaviili

Arduino IDE T991usiuiu NodeMCU 19 Favilvanunsadsuldsunsulaeldniu C/C+ 1o

2.6.1 AauaNURvaIUain NodeMCU V3
NodeMCU 1% ESP8266 | Uudfigdmsuussuianalusunsusie 4 24ofn31 Arduino
psanTvuaannI Inun@sulusunsuadtiunnninvinlvaiunsadseunanalenlusinsulaogng

a

SIS UMINEUINEWMS UL Smart Home Wag Internet of Things lnguasa NodeMCU [1][5] &

va v

AENURR

o [y

1) 14 ESP8266-12E Wudiiedmsuusvaansg

2) fiituiivhenusisen 4 wnglod

3) 43w USB was CH340 lunisinsefumenfinmesiiioasiusunsy

8) @wnseldliidesuadnainnesn USB 5 VDC wie a1nunasdislvateuen 5-10
VDC

5) USuianasnunszia 10 PA 89 170 mA

6) nirganuIulavgegn 16 wnzlud

7)- Msguuduans Tensilica L106 32 U

8) AINUFITTUUURURNIT 80-160 MHz

9) @nunsanaunluswnsulaglalusknsy Arduino IDE

2.6.2 UayalBunaiinvaiuain NodeMCU V3
NodeMCU V3 U3utssnan NodeMCU 1estuiiu daivn GPIO, PWM, C,
1-Wire, ADC uay SPI iandnin nsdnuivesuesn NodeMCU V3 fsguil 2.11 Feilstvazidon

(%

sioluil

=¢

1) ¥1 GPIO Viawun 17 ¥o9
2) seaudynnednvasdyyindunauaziending (GPIO) 3.3 1aad
3) 91 PWM SUasdgyey1adfianea 9 a1

4) 91 ADC 1 999 muazdenvasaneuls 10 On
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5) 91 D1 way D2 dmsSulvpumawuy 1°C
6) w1 D5, D6, D7 way D8 @visustipumawuy SPI
7) fiduna RST Lia3wnn15v191u kag Flash dmsulusunsuiisuuasivg

8) YUAVDIUDSA 25.4 NAALUAT x 48.26 Tadiung

‘:‘

ADCO GPI016/-{ USER |{ WAKE |

GPIOO |{FLASH )
GPIO2 | TXD1 |

"

RESERVED
E=3){cr1010
SDD GPIO9
SDID MOSIT - 3.3v
SDCMO o BTN E el ool GND
SDDO g ' [6P1014] [HSCLK |
T : i g -8 ° jEmm (fMiso0)
S GrP1013}{ RxD2 }-{HMoOsI]
GPI1015)~ T™XD2 }- HCS |
GPIO3 |—{ RXDO |
2 GPIO1 I TXDO |
: =2 GND

Ul 211 m3dav1vesuein NodeMCU V3 (Smartyshirt, 2018)

HEHEHHUY
ARARARRAR "

=

3.3V

2.7 TWHnszsuaadu

wssiullylinszuaadu fo. wssdulwihlinafimseisuaduaduluinsywinauinuazay
Jadoniussiulnihnssuaady wanadegud 2.12 Tassuadureussiulninnssuaady dudy
sUnduley  silsinsualiindfiansnsivamunisasundawonssiulinluse  fgui
2.13 snnundwedludaiiiag q fuly 1 3wdiSeninenud dmbedu Bsed (H2) dregns
iy iflenszudlnandulunduanifudiu 50 addluna 1 Aufduferwd 50 Bseddiannm
solfosuararinane nizuaarussiuaduiiaUAsuuaseganadlafioutunm Fadumsuen
Ansruakazussiuaduiwenduaisnindeiiddes (RMS : Root Mean Square) lngansn
AalEaInaunsi (2.1) way (2.2) e 1. waz V.. Aemnseudlniihadunazusaiulnii
aduihliAnUBinundouluiiunuiresglnasisuwhfudedeunszuauay

wsssulrinssAnfeatiu e I, way V., AeAnssuanazissiuaanlunisleda



>
L

Vpeak E m

270° 360° t

_Vpeak

Ut 2.12° sUpAuledvesussiuliinszuaady
1
Lrms = V2 X I

1
Vims = vz X Vip

Instantaneous
Voltage
\ ~ Instantaneous
A Current
5.0 \t-tn‘o
L)

12

(2.1)

JUN 2.13 nnvduitegaussiuliiuasnssualiiidevinnisinegeseliies
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2.7.1 wssaulndnaznszualiin RMS
A1 RMS (Root Mean Square) {unisinnaiifvesUsinaniinisasuwlasey
masana1seisenIndusinfigewesnadsvesatu q enfasEes lunisiauseiuliiuay

nszalinazaIuITaAIuIUIIAT RMS witlauiy faaunish (2.3)

N-1.n
_ n=o 4" (n)
Urms — N (2.3)
1o U, w31 wasubalduseansewaludn RMS

u(n) wnu wsssulwingrvuzvsenseialnintuue
URIARET Y

N wnu Suguinedig

2.7.2 masiniluszuulndanssudaau
nswasunseuabiilndumglniilusesindinssuaaduiu - avilinen
Sdaluindu 3 f e

1) Mdalliegs (Active Powen) fe fdsliiihilanunsagaldlunisiasugy
wdanutazannsainlUldUselenilease fdsduiitvie Du S0 (Watt)
Faldidudnual “p”

2) fddlwitSueniivl (Reactive Power) e Mdslifindilsignltlumsiwasugy
WaUT T dugsliindliReseasd dsdniitimiioduns (VAR) &
Tedayanual “Q”

3) Madlwiusng (Apparent Power) fdsusingaeemdalnihiiaainua

Yy [

anvaInsuaiuussiu dvitedu Laduoud (vA) Fdlddydnual «S”

2.7.2.1 nsAuIunalniiiess
Adsluiihess Ao aslwihAdglitulvanudlddundsanugudu 14
WU AN DU LASEI1Y NI ONE UM TUNIAEAAIERNSAAILNH 195 WANIINNATINTD
usesulwih nszualihuazian fauns (2.9) uag (2.5) auaiy sidunsdvisne derdesiu

wazhisawiniu



14
pP= %f v(t) X i(t)dt =Vype X Lyms X cos(@p) o)

Tng Vims — wnu usssiulin RMS
Lopms  wnu nszualiin RMS

cos(@) unu Adusznaumasing

P==YN"1lymn) xin) (2.5)

oy v(n)  unu ussduliindivas
i(n)  wiu nseualiindrvae

N WY DIUIUFNAIDENS

2.7.2.2 msauaumasiiiiusng
maabniinysing fe wansvaussauliihiunssualniy Asaunis

(2.6) Imhoduladueudnse VA

BN &K T4 (2.6)

2.7.3  fausznauniadbniiia

frusenaunnaalwiln (Power Factor) @8 9ms1@IUsen9iaalninesy (watt)

v o w

fudsliinusing (VA) faums (2.7) avsdsiusseninsmddlniiiadoduidslidihnng

£%
v o w

zAuegiur cos vosumamassninmalihassiumiadlwihusnguddey dsgun 2.14

)]

[

wiiuldinidslninetstannsai llduslondlaats azlagegalalifuaialnisng
uazazdasanldvindugud  fvnndididsliihaialidindudididslidiiusng  uaned
nszualiihiideliivanasgnldifuusslovdliimun uididswihadsdesnimmdslih
Usngfuansinssuaiiielilnangnlfidulsslonildifomsdusiniy Tagdwdifuan

A&l RTINS ez uninmdsinirSueaiin Fadiviioduing (VAR) Tasnndalni

SueanluiinUselosudaszuudunselrtuesastidalnii vilaudas wazaieds
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P
Power factor = 5 = cosb (2.7)

Apparent Power

in VA
(Sin VA) Reactive Power

(Q in VAR)

Real Power
(P in W)

JUN 2.14 anavdsnveaiaalni

2.7.3.1 fausznaunaslwiuuuavas
TnanUsznndamiiondt (inductive) agiAdusznauridalniiladu
vils Wy ieFeddlnihildunain uowes Uaaadvemasemgesisaleus in3esfuoinia 1y
Fu asuldimhenunsessAnsdive sxvandedvenussanildlduariifusuiuunn 3
awinlrdduszaeusdsllinbifunds  InanUssamiasviliisussnourndsiind mas
(Lagging) Aa ussnulniraztuwinnseualuii mmgﬂﬁ 2.15 () LLasgﬂﬁ 2.16 (v) SnTuiazdos
UFuugsrdiusegnaumagii Tnenmstlvaadssanliadussneuiastnindime

(Leading) usatdnluaasinivessguy

2.7.3.2 dausznaumdsluiuuuinvi
vanfififufivlsyq (Capaciton) Wussdusznouasilitdosinn &
TranUszianiazinlraidseneumasldduniainfussnouidslifiuuuime (Leading)
Ao nszualvlihazthmihussiulaiih euguil 2.15 () waggui 2.16 (n) @i Faenthlnan
UssamilinuSuussaiusznausndsinihuesssuuiifiandlsenoumdsiihuuud mas il

AvUsEnaUmaslnindalnALA eIl
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V |

|
~T | ! =

/K

¢ )
- X, h

¥ Capacitive Load v Inductive Load

(n) ()

A\ 4

A

JUN 2.15 uansdnunizsuaduszrinanseuabiliuasussiulii
(n)- Tunsdiilnanvesisasiniinssuaasudusiadunuysey

@) Tunsalinvanveneasiiinsewaaduiluriadunieai

P, Real Power

P, Real Power

Leading Power Factor Lagging Power Factor

(n) (¥)
JUN 2.16 wamsanumaeumasinii
(n) Tunsdifilvapadasiaifiulszq

@) Tunsainlnansinsnieqsi

2.8 sxUUIANITFIUTRYA

sruudanisgIuteua (Database Management System: DBMS) visingfis gondlisves

a

szuuiildlunismivauguakazdanisgudeyalaeAluTuNTUvesTEULIUAN 9 ey

[

Joyalugiudeyadzdeiugenduiinauagiudeya (sruudnnisgiudeyn)  Uansisgun 2.17
P Y o v o a s ea D v N Y Al

\eauUaeniuratloyatarANgniaetleya  nviageanilisiguaguteyadaiiviingly
nsUaguLUaagUiuUnuANABIN TR LY Weglusuuwuuanusavihaulafiussuy

JuteyamuanulszasAvedusinsuvion dudazau
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“m] Tays 79

| P G\
), |
o~
TTULNMRUARSR o) .
< szuydamsgndn

sruudamagudisya

o

\w—/

wilnau

Fud

(>}
- ] -
b7
o .

JUT 2.17 uansanuduiusseninessuudanisguteya Tsunsusiie q wasgiudoya

a

(a2 piiavs, 2561)

2.8.1 nhnvessruuiansgudeya

1)

2)

3)

a)

Fretvuanasnulasasegiudesa  (Define and  Store Database
Structure)  sEUUIANIITINTBLATEIBiMUALaeINUlATYEs g L deYE
iielitesagninfiualassaiimvesgiudeya wazsilifiAnaugniesm
npinaeinasszuy Tnelassaiwwesgudeyatiu 4 - xgneenuuulnedua
SEUUTIUTaLANURIATIEALAEERNIUUTEUY

nsussatioyangudieya (Load Database) iflefinsifindeyavisedinng
Uszanarafiinaannsiinveunaluswnsulszendsng . szuudanis
grudeyassimesuasivioyalilugudous  iilelilunisuszananands
soll

\Aunazquadeya (Store and Maintain Data) efinsvienu deyaluszuy
gudegavzgniniuuassivsalinei  Ieefissuudanisgiudeyadu
Aawasnudeya
UszanuruiussuuUfiiinis - (Operating Systems)  ssuuufjiinisiu

lUsunsussuureATeIinsumuANNMYIIUYegUnsalneuiiimes  vile
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TUsunTusing o dusruudansgudeyavgyinnisuszanunuiu
sruvUFuRnmslunsBonld uflvdoya videeenmenuiidiosnisnugld

5) Hrwamuauaulaeniy (Security Control) lussuudanisgiudeya awilis
muaunsEenlinteudludsuidastoyavesililuszuu FeanunsaiFenld
foyauudlalduandety  ielunistesturnudemeiioraasfnduiy
ey

6) M3Inviteyadisesuarnisy (Backup and Recovery) ssUudnnisgIudeya
willusunsufieativayumsdsesiasiiuvostoya  ieviliulalunm
Uaeafuayanusiuasestoyalussuy - szuudanisgudeyaazyiinisg
UoyalugIUToLAAUNITEIIINTEUUNAANNALET (Failure) \u
nsgualwiiindndos 1Wusiy

7) Avaunisieveyanseuiuvesldlussuy (Concurrency Control) Tuszuu
noufumesnglinarsauminsaenlddeyanionfu  szuudanisgiudeya
ffguaudhid asvhnseuaumslideyandouturaslivarsailuna
Featuldl Tnefinsaauauednsgniesmnyan wu dfinsudladeyaduss
luigoudes lddn 9 fifesnaFenldtoyat aedpssoruniinisudluiade

SuuSes WetesiulilviAsdayminisSenldveyanligneas

8) AILANANNYTUNINYBITRLA (Integrity Control)  szuudanisgudeya
raduayulazAIuANANNgNABeRla  AausinIsanANgdouves
ToyalUauismaliaonndesiuvestoy AnEdniusvestoyaiivly

naUNTUYENadzgniunldlunIsMIvANANNYNFABIYBITEYAR Y

9) yhwthndnvimauiynsudeya (Data Dictionary) seuudnnisgiutesaizin
m3daiuienuvesloyanasanuduiussenidoyallunauiunsy deys
< = = Y % o R =
Juansaunanuennediulasaiesiudeya WUsunsulszgndvianuni
Aosminieyalugiuleys  wABWINNURIUTEUUIANSTIUTRYAlALT
JEUUdnNspINdeyaarldnauiynsutoya  WeAumlasE@ie  AaenIu

dulsznouraslayartarAuduiusnfens UYDNINNUULAINIT

a

Waguudadla 9 niselassaigiutoyarzgniuiinlilnednludi@ly
wanunsudeya vililidesluwdeuwdas uilulusunsudialaseasiadoyad

ARERIGEOIRIGR
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2.8.2 a3AUsEnauvaLsTUUgIudaya
szuugudeyaldusyuuideninenneuiunesidnundiglunmsimiudeys tned
FonALIVIBlUUNTHYIIANsToyaIvanil elildidoyasgemasinuiglifenis

& 4 1 I~ =
29AUTENOUTDIFIUTDYALUIDDNLUY 5 UTslan AD

2.8.2.1 13au2% (Hardware)
1% A a a a o« s 1 o a a
sruugIuteyaniiussavtnmeasmsiiansawiseing @ AllUsEEEaW
WanarswILAATMINtUNITIANSTTUUTIUUoYaliegdiuss@nEn . AusAansives
MgUszananana1y Wwnremlenudnen - gunsaliideyaidn waresnIIee  SIUA

MieANNIEITeIETassunIsUssnanateyalussuUldeg iU TS M

2.8.2.2 TUsunsu (Program)
mUsznanagudeyaarlilusunsudiunndaty  dedtutussuy
noufimeiltlUsunsuimthinuatguamsase. msBenlddeya msdamsviseaunis
Uudeuudly lassasnismunuaniuvaendovesdeyafieszuuinnisgiudeyadady

Wawnsumihmihnidudenansswidlinulusunsuussendsng q Wssuugiudeya

2.8.2.3 Yoya (Data)
Toyaazgnyrvruliluszuupiudeya Faszuugnudoyavzdu

Augnaveoyast sy uukaramnsaldteyatisaniuly  Teegldtoyalussuugiudoyas

wpanndoyatudnwasiunnseiuly

2.8.2.4 ymans (People)
yaansiAetestugudeya ldud
1) ¢l (User) Duldseuugmudoya  Tngrinumdlusunsy
Usggndnindoulusunsiszandlddnnienl vizeuiesud 1wu
wiinsudienidimes s
2) wiinawuudnis  (Operator) Jugdoudeyadigssuugutoya
HulUsNINUsEYNA
3) UNIATIERLAYEBNLUUITYUU  (System Analyst) L“f]u;}'ﬁﬁmﬁwﬁ
AnnyilaresnuuusTUUIUTeya WarsTUUNURInsEuY

Futayaunly
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4) FTeulusunsu (Programmen) Wufifeoulusunsudszendiildau
e 9 elinsdaiunsenlideyadulunuanudesnsves
ALY

5) fuimnsgrudeya (Database Administrator: DBA) ({ugivinvthi
UInsuarAUANNIUITsUTesssuUudeyarioae 1 Huf
srdosndulainasuTdeyaesladiluszuy  daiulaeiBle
wallanssenlddeya  AmuaszuunsShwanulaenieves
foya dvumavslumatldssuugutoyaldiudfld  dvueng
Potsdulumsysaunndoya n1saseszuuteyadises ns) way
Uszanunuiugldiinnudenisliveyasensls eRtak
ninsgiuaeeniuusyuukaslsunTuasUsgnAl oo T

a £ < 1 = a a
msuImstruugwleyailulusgeiusedniam

2.8.2.5 %’ﬁumauﬂﬁﬁamu (Procedures)
spuugiudoyamstglinsdaiienars - fiszyudunounisvharuves
wihinusie 9 Tussuugudena deyavisluanmzunfuarluanmefissuuifedym Fasdu
fumpunmsufiRnudmiuyaannslunnssiuresesdns dedatlymiannsmiienasittudin
mhemeseseuls  iensudladeiawanlfedvnnuazyinnstuiindsnisudlude

91998 ANTBNANAUUIUTN

2.8.3 danlunisldszuugiudoya

nsfiszuugudeyaunldnuiuasiider il

1) ménidssrnutaudsestoya msdniudeyautugudeyaasiimsdnAuly
A Siinsudledeyafavuiiiiies ililonadideyadaudetulaiil

2) ansalddoyatanfuld nmsdmAvdeyauuugutoyateiimsdaiulinifen
yhlvsiFenlddeyaanlusunsudszyndsing o nanefiannsnisenlddeya
Wewazsmiuls agililsdeyadiviuarts

3) aunsnanmmideuvesdeya nisdmifutoyauuugrudeyassiinisdaufiv
Wilien dinsudladeyafsudfidienhliantymiZesausidoulasdd
szuudnmsgiuteya tiemuauanuddeulunsinfuaznisussiana

bvideyaiinnuudetie
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4) nmssnwenugneesateiioldvesdeys  Fdlussuuiamsteyaanunsasey
nNgLNauet BAIUANANNEANAINTD199ARTULA YilTAnAuULTetoves
Toya

Y
° [ = Y 2 v v o v o g v

5) a1nsanruaAuNInTg LAY maiiutoyal imiaeiuyinlv
anunsamvuakamuauauinesgvveoya i dulUludnuvaedeatiu
1o swlussuupudeyavsiinguuanafinesuimsssuugiudeya Muun
Wnsgusng 4 lunisdanuteyaluludnwaesifeariuu lassasadeya wia

o o & & v
Yoelayaninnu 1ufy

6) annsanmuaszuvailaeadsveleyala Jusmsssuuguteyaa1unse
Mvuasgaunsiseniddeyavosidudazay  Wland1aiumuninay
SuRnveuldie wastoyaddy 9 vieduaruauiayliavsiamedldunseu
Iasmlaldmingu

7 anuiludasvvesteyauaslusunsy

2.8.4 dadelunmsldssuugiudaya

nsfiszuugiudoyauldnutuasideds deil

1) svuugrudeyaddunugs  szuugiudenadeliifnduuadiu dualdie
gonduasTlilumsdnnissruugiutoya  Altdreyasnslunsufifins
Aldanglunsunpeguassuugutoyauasaluineansanag \udu

2) szuupudedainnududeu  sruudnnispiudeyadigdnneniuazainiy
msfamsteualdd Bensgumnisiwilfiiearwadududougdld wuns
Jauiutaya nseankuugudeya n1sleuluswnsy WWusu

3) madsiensgnvsinvesszuy - flesandeyasnagniiuliludnwasdy
@uéi’m (Centralized Database System) #NSzUULANAIILALLAAIUINAIU
nlusyuugudeyaiinnsneasedn fnansznuiumsvihnuiides
nengsinaulume

4) msfAwhleen dedldiaTesiienis 9 wnauy
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2.8.5 Wsunsuszuudnnisgaudaya MySQL

MySQL fie TUsunsuszuudanisgIudeya nimulagusen MySQL AB fintii
< (% 1 & v o o = = P o [y 8 v A v v [y a =
Nudeyaegratuszuy sessumds SQL Fulwnsasadmiuiiuteya Naeddsiuiuntesie
V3BLUTLNTUAUDLNYTANNTT wanadaguil 2.18 ielnlaseuununIessunufenIsvesly
UYNUSIAUATEIUINSIY WeliuSnsuAnwansUaTvinulanIasuinig (Server-Side
Script) 1w 7181 PHP 2191 aps.net 3801w JSP {udu wiavhanusuiulusunsuussand wu
A1 Visual basic nMw1 Java visen1wn C# WWusu lusunsugnesnuuulaunsavirnulauy

szuuluRnisivannvatsuasdussuugmudoyauuu Open Source Nigniiluldmuuiniign

U,
0
»

e
I
D

Sel nternat Web Application y )L Se
lamp-1 ql-1

a Y v ' a 5 2Bt S as s A Y
Eﬂ‘l’l 2.18 LLaﬂ\?ﬂqia\ﬁlaﬂﬂaﬂqﬂﬁ;ﬂsﬁ\iqquuﬁgUUauuﬂail’umﬁ\lqumﬂlﬂﬁ‘V\IL’J@iLW@LGU']E:JﬁB‘U'U

In1sgIudeya MySQL (Mitchell Anicas, 2014)

2.8.6 1Usunsu phpMyAdmin

phpMyAdmin 79 IﬂiLmimﬁgﬂﬁmuﬂmﬁmm PHP witeldlunsusmsdnnis
gudeya MysQL unumsteuddaduesesiolumsdansgudeya MySQL iielvanunsa
%Jﬂmiswui’f@migmﬁau”aﬁL“fJu MysQL leeuazaganniety Tae  phpMyAdmin dewdu
wseslevdanidumsinnstues  Iavanusaiginsedugudeyalvsl  vievinisadns
msruardaiiiduilidmsumamaasums Query Toyadsnms SQL wionfududiannan
¥N3unsn (insert), au (delete), Smian (update) iousinseaisldmdsing q wileufufunisly
w1 SQL Tunsadremsnsdeya phpMyAdmin sluluswnsudszinn MySQL Client Fntladild
Tun1sdanisteya MySQL H1wIuUsTIweskalaenss phpMyAdmin davvhauuududsnes
Hu PHP Application 7ldauAudAnTs MySQL Server A1Wa1ANI0Y8s phpMyAdmin A

1) @31alazau Database

2) @319azdans Table wWu unsn (insert), au (delete), swian (update)

3) Waawindlldnluiuludeyalumasld

4) vwaasU (Query) sefds SQL
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2.9 VWIS (Web Server)

Judinnes Ae TWsunsueoufiumesiviwmihdiliuinisdeyaun Client vidoia3es
Aonfiaes Muesuuing TugUuuvderauriussuuinietnelnsanusauansaarulusunsuiu
usTees videenanamldiuiudsnnesAelusunsuiinegliuinsun Client ifoswedoyaidnun
duvnaduusriwed Wawnsuiifeniunldduedewsnaiu 1dun 1wy (Apache Web
Server) uazlulaswensilelotoa (Microsoft 11S) Tng XAMPP 1Julusunsu Apache Web Server

] v o

dwiuirasuniosmeuiinnoidmyanalivihnuduiugiines duferdesmeuinesasiu
fauntosusiuanaosgnlueiesioatu vllifendoudetuumofidn TUsunsu XAMPP azan
wioufunw PHP dwstiaunivuendieduiiduifonguteya MySQL, Apache agviuii
Jududsnnes, Perl, OpenSSL uay phpMyadmin Tdsunsu XAMPP azagluuiuuvestng

Zip, tar, 7z %38 exe

2.10 Uswnsy Text Editor
TUsunsy Text Editor T9dnsuastawazun ltonnulunisadrsdumaaunsanilalan
ldnanen1wn 1w HTML, PHP, Java, C/C++, CSS, ASP, Perl, JavaScript wag VBScript \Judu Tu

v

medsusazudlosnsnysfaduidewine g YeqUuillusunss Text Editor vanglusunsu wu
Notepad, EditPlus #138lUsunss Dreamweaver gailnaianifdulusunsudisasslumsaaiu
w3 Tnedl Notepad++ tulUsunsu Text Editor ﬁi%’ﬁummuuazﬁmaé’wmemamﬁ’aimi 9 8¢
naonm danautadwelud

1) geFuas Open Source annsamalnanfnfisldnulans

2) Wsunsuflvwinidn fnsedie

3) {i Syntax Highlighting &sthelinsdeuldalusunsuliazamn seaduntwneufiunes

I§anen1w Wy C, C++, Java, C#, XML, HTML, PHP, CSS wardu q 8nuinune

4) FEUUANADALUIIR

5) annsalaenasianatsuialunaiivanu

6) STUUNTOIAILAONITAUMUAZLNUTIA

7) 3035UNISINIVEALY ASCl ey Unicode (UTF-8) uagdue) 8nunnung
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=
2.11 A
A & A f A o x> & Aa o & o
mmmﬂumwmammmaammmqﬂismﬂmiﬂ WUM¥INNANLANTULIN @UUEYUNTT
WeulUshNSUANIASIASS NNSANRUATEULIATBIAILUS wazn1sisenld@ie (recusion) hazdl

v a Y} v o U A PN ° Jy! Y] s s
ﬂ'ﬂ']iﬂ,ﬂaLﬂEJ\TﬂUﬂ']ﬂ']IUiS@UGﬂ (low level) UUﬂ@ﬂ']U']Vlaqu'ﬁﬂVlWQWUVL@@IU§3®UT@Q?ﬂifﬂLL'33

U
o w A a

AFNeRNRUUNTIIaNINIsInuTINAuiumdsiugIuvesneuimes laeg1ediusedns-
A wiszariuIgnnudsglunisldaiuenndintuluadeneunideulasnviueaiguud
sudszuuliRnisuieiuiugendusussenddmsuneuiiunes guilesnauitamosuas

SYUURIF

2.11.1 Tasead19vaeluswnsuniwnd

Tunwigazdeulusunsulaenisisenldurazyaveddisunsy  ASenditileidy

'
[N

(Function)  vielulusunsunmwiduensagiBeninusinsudesvideyamdades  (Procedure)
flafdumaniiazitooslsils A Tuily wietheonsosdl 1 lafduiide main Weliusunsy
Suvihouitilerdut wanmushogidusunsy 2.1 Tnssasrsedusunsuiideusion1und
wisgoeliy 3 daudail
1) dwdenldlndtu q HuduivenlireulndiaesluSonlndduiicnue
wudasmde Idmadomasndulidunsguiilidluniwnd  viody
nladutuanlndfls Tnodwlvginasdulnsifiuuanadu h
2) druimuntelulusunsy  Wudiuildimuaeiaed fuls warAdu q 9
ABINTT
3) dufdaavUsenaumendsing q  veelleidudu 9 Aldlunmsihanuves

TUswnsy

TUsN5Y 2.1 LansanewneYaInIseulusunsunIw C

#include <stdio.h>
void main(void) {
printf(“Hello World”);
}
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2.11.2 fuusluntend
fauds ynefedeSenunuiiuiiivieyalumheaud  Sudevesdoyavio
sULUUBIMILUS wansdsnssil 2.3 Gesnrsimuadauds vhlel 2 wou e
1) fvalfuennguedmFeiilsidu Bondudsiiin Global Variable fvunly
uenilsiuldanldilusunsy daFusudu o (nsdlldldimunaiEudu)
2) Awmalilunguddadellaidu Bonfuusiin Local Variable fvuald

aeluilendu Tonuldneluilsiduiu wazlignimusasuiulaednluda

2.11.3 Hendulumsivuazuananataya
flandulunissuatoyaluntng ilflanduanasgulunisiuadeyase
ALUTEBNUIMNRBA W Hedduiume ety scanf daudlsddulunisuanmateya sediilanduy
¥ A 1 £y 6 o gj A & o .
wnsgilunsuaninateyanie Adulseanimieeentn fendutude fandu printf aely
HanTusznauniy 2 daundagy Ao
1) @ control awnsauansnaidutornuniosiasiuuulan A 2.4
2) @ argument Ust L Tugaduds Ansdl vio dwauiineanisihuiuaning
Y I U U ¥ d‘ ] dy‘v a
a1dlunnndl 1 Arazienesnani legldasssunsasnii () uonainidsd
Escape Sequence Aasianiruiunsnabulumaiiansy ieldniuaunis
LaNIHaTRIRIsNETIUANYUEAN 9 laan1siloulshasiiiniasviung \ (Back-

Slash) WmthsiaauANMILEnINg Tun151ei 2.5

2.11.3.1 Heiduduq Mdlunsfusasuansdoya
APUBNINIATATY scanf  dmsuTuleyauazilendu printf
dmiuuanauda Saiiladudundn loun
1) getchar () Wiuiladduildsudeyaiunmatufianivias 1
firdnws Tnedasna enter nnasudleduandoya Snwsazusng
UL
2) getch () Wuilsdduildsudoyaimdumsnes 1 f Wwma
wufisst Tneiletiou doyaiadalidesnaly enter uazdnusi
Jeudnagliusinguuasnm
3) gets () Wuiladduilizudeyamdudennu mnuduasivihan

Aulalusuds
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4) putchar () Wuilsndunldlimeuiunesuanimavuasniniay
1 fionys
5 puts () Juilsiduiilfuanmatoyaindutoaruiiulilud

LLﬂiﬁﬂ@@ﬂN?Uu%Bﬂ’WW

A15199 2.3 LLﬂ@Q‘U‘D@LL@SGUU’IWUEN{J’EJHaﬁIﬂUﬂWHW C (MarcusCode, 2018)

i YUINAIUNINY %4292949AN
Char 8 Un ASCII character (-128 §4127)
Unsigned char 8 U¢ 0-255
Int 16 Un -32768 D1 32767
Long int 32 Un 2147483648 4 2147483649
Float 32 40¢ 3.4E-38 £193.4E+38 ¥50 VATIN 6 AILNAUA
Double 64 O¢ 1.7E-308 0191.7E+308 %38 nAtow 12 AILAUS
Unsigned int 16 U 0 18 65535
Unsigned long int 32 Un 0 014 4294967296

a15147l 2.4 LLamiﬁagﬂLLUUﬁiﬂquﬁ%’u printf (MarcusCode, 2018)

ssgUuuY wiaduUs ANWULNITUEAAINADINABAIN
%d int THuansteyaiduavduudugiuay
%ld long int lHuansdayaidueeduduguivuulong
%U unsigned int I%LLamﬁﬁaaﬂaﬁLﬂmamﬁmmﬁmgm?ﬂmwuunsigned
%c char THuansdoyaimdussnys
%s string Tuanstogaiiumuusansovioyninsnys
%0 int (octal) | Muansdoyafifuavgruuda
%x int (hexa) | [duansdeyaiduavgiudumn
%f float THuanstoyaiduawmaion flifiavenids
%e float, double | luansdoyaiidunmadon fiflantnds

%lf double Tdwansdoyafiduaunaiionwuu double
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2.11.4 pse9nugaiiuns (Operators)
LAT0INUNEALTEUNIT (Operators) %138 AIALLIUNTT TUAIRUANITNIINTZYIN
WWeTuAuAILUsHaz AR Tneidnauusenoumefiuys wagaas waglsaniunisAiuan

P Y1 o o a o d' ™ a o a s
L‘W'Eﬂﬁlﬂﬂ"l WQWWLUUﬂ"IﬁIUﬂW‘UW C 1UIUUNLUBDLUTIUNEUNUN I ABDUNIINDIDU

AN5197 2.5 uand Escape sequence #1149 fidldlunw C (MarcusCode, 2018)

Escape Sequence AN Wi}
\a 0x07 | Boaseena lnanienss
\b 0x08 | Wdau cursor IWaushdnwsmisieiionisssnus
\f Ox0c | Fumeilul
\n Ox0a | Auussinll
\r 0x0d | Bou cursor lumeeiiognvosusvin
\t 0x09 | & tab Tutuaueu
\Vv 0x0b | #s tab Tuwuads
\\ 0x5¢ LS OIMLNY \
3 Ox2c | yp3osviane |
\ 0x22 | \Sewmsie
\? Ox3f Lﬂ%mma ?

o o a

2.11.4.1 A dun1sNI9ANAANENS
A LIUNISN AN FAIEAS udddunisneuameeIuy

AlAANARS lAeNINTYlnaenAaRINULATDIFINNNTEN WARIAINITINN 2.6

4 o o

2.11.4.2 A2AIIUNITEUNUSAZANNTUNITATING
Fedunsdunus  Wuesemunenldlunisisouisusazdnaula
FanavoImaUSeuisvazduls 2 nsdivintufe 3Wasia  AUITRDINAINNRTINZITINAY
Wiadlvdadu int fatiuNanisnseynienssngslandusiuiudy  wazilelafiesassanfe 1
& LY 1 a [~ a 1 a [~3 =3 1 o o a
iedavlag wuA1Auasnduass tag 0 wumauasuduna dudeidunisessnyldlu
nsiSeuiiey wagnseihmeessneduatdiay viveaegluduls naansiilaasiiiies 2

WUREIAUNAANSUD IR IUN TN US AT ALY S18aSLBUALAAIRINITIIN 2.7



AN5199 2.6 LAAIUTTLANVBIAIARUNITN9AIRANERS (MarcusCode, 2018)

\ASa MUY AIUKUY f79819
+ A15UIN A+B
- 198U A-B
* n13AN A*B
/ A1TNT A/B

%

A57IstLELEElA(Modulo)

5%3=1 t@e2 zLAuLALAY 2 1o1ld

ANSaNAAIASIRY 1

A — 98 lpUAU A=A-1

++

ASANANYUASIAY 1

A++ WMLOUNU A=A+1

ANS199 2.7 LA EUANTEURUS kAL AL HUNTSASINE (MarcusCode, 2018)
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Operator LATDIMINY AITNNAUNY

AL dunsduNUS

(Relational Operator)

Yp8N3N

11NN

Y98N %59 WU

191N31 ¥3B AU

AIMLHUNTITENINY WINAU
(Equal Operator) i
L5
AP WIUNITATINE
. LAY
(Logical Operator)
oD

2.11.4.3 f2aiun1sUsenau

feniunisusenau fie Mandunsidugluuugevessaaniunig

fuduUsgnaniiunis fwm1seil 2.8 lagimaniiunisuseneuveaniu C Iviavun 10 JULUY
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A157199 2.8 angsusenauniiunig (MarcusCode, 2018)

Operator P LIIRN WiguLinAY
+= a+=2 a=a+2
= a-=2 a=a-2
*= a*=2 a=a*2
/= a/=2 a=a/?2
%= a %= 2; a=a%?2
>>= a>>= 2; a=a>>?2
<<= a<<=2 a=a<<2
&= a&=2 a=a&?2
A= av=2; a=an?2
g al=2; a=alz2

2.12 a1w1 PHP
PHP ¢0311910 PHP Hypertext Preprocessor isliingau1ain Personal Home Page 10u
TUsunsunrwfivenludnvaes mwiaasusladsmaes (Server-Side scripting language) il
SnunzresnUszinanafiludsines ndnduiagihmsdmadndlusuuuy HTML ndulud
Buusawes s PHP azwilousuienas HTML vl iesnnanunsaleuniindrdsniw PHP
aslUTuniinuas HTML 1a  ashegraluswnsy 2.2 Tumesnduiufaiuisalgulusunsuniw
HTML unsnlinieluniun PHP Idlduiiu Sesnwn PHP Samaudfsdelui
1) PHP uTusunsun s idunuy Open source anasan1itiivian a3
2) fnswlaniwwagyinnsusedianalaog9sIns?
3) PHP anwsavhaldlussuuufoRnisidnsedaii Wy Unix, Windows, Mac OS
W30 Risc 05 ogsiluszansam eswn PHP Juarsuafidewhauuudsiies
Frupoumasdmdudonldmds PHP Fesndudesfnaalusunsuiudsnnesly
de dielanunsaUszaunana PHP 1
4) PHP anunsaviaulaluiu@snesuaieuiia WuY  Personal Web Server
(PWS), Apache, OmniHttpd e Internet Information Service (IIS)

5) PHP atfuayun1sileulusunsuidaing (Object Oriented Programming)
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6) PHP fiawanunsalumsvihnuswiuszuuinnsgudeyaiivarnans deszuy
é’]’mﬂﬁgmsﬁaqﬂaﬁaﬁfuaqumiﬁwmmm PHP 121 Oracle, MySQL, FilePro, Solid Wag
FrontBase Jugu

7) PHP ayﬁgww;ﬂ%ﬁ%ﬁaL’?Ulszjﬁﬁ?iqﬁwmumuiﬂﬂmﬂaa%ﬁmm 919 19U LDAP, IMAP,
SNMP, POP3 wag HTTP \Judu

8) 1An PHP anwusaldiey wazeuluguuuuves XML 1a

2.13 a1w¥1 HTML
HTML &au137n Hyper Text Markup Language ﬁammmuﬁ'gma%ﬁiﬁﬁummamma
vouonansuuiuled gnilauuazinuaunsgulagesdng World Wide Web Consortium
(W30) wagamnnswaumnesugenwisves Microsoft viilnnw) HTML Wusnnwnileiild
JeulsunsulevdefiSenin HTML Application HTML iunwiuseiny Markup dsunnsnis
asraduma aansavileelalusunsy Text Editor 69 9 1w Notepad, Editplus #3eazonde
IU'ﬁLmimﬁLﬁuLﬂéaqﬁaﬁdaaa%qﬁmwa LU Microsoft FrontPage, DreamWeaver é?faé’mamm
dranlumsasiein HTML  d@unsisenldanunienadeun1syinnuvedenals HTML agld
TUSWNSUAUUIINGDS WU Microsoft Internet Explorer (IE), Mozilla Firefox, Safari, Opera, o
Netscape Navigator «ugy luns@eulusunsunien HTML asUszneuiuannudfindidesing o
weeeniiiu 4 diu Tlastadrsvesnien HTML feil
1) <HTML>...</HTML> Judausnideilunien HTML Ssdaveninfifenisn HTML
Ingazaginisudureonatsuazynetonansluusas ity
2) <HEAD>...</HEAD> WuduimunsisasdonidaSes
3) <TITLE>..</TITLE> Wufdedes  fmuadoridosiumaiiseinisdazdediniy
glahiiu 64 dadnws idatayluunngdl Title bar sesusmiwesildruuaznng
UL Bookmark Ua9lUsunIuusIeesaie

4) <BODY>...</BODY> d@ruihdugiuiiloniiuinanazuana

3

2.14 A1¥191EATUA
a & a a € o 1 a a § = Ao wv vy
NNERIUA Aenwireuitinesdmiunsdeulusinsuuuszuudumesiidn AMaslasy
Auenegas Wunmwansundeing Jdunisaiauasiannivled Toswiuaie HTML

Weliivleddinisiedeuln  anunsarevavesdldnuldunniu  Faiitsnsvhauludnvauzia
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'
o o

AnuLazauiunulufiazids (interpret) wisaisunidsuldniodualin  (Object Oriented
Programming) sl manelunis senwuusasiaulusunsulussuudumnedida GRS
MmN HTML asnsaviaudiuunannasule Inevinausiuiu 1w HTML wagaw Java bl
sansilileateuduazmailadsnines amaeiusignitauniulag Netscape Communications
Corporation Tnelddoin Live Script 9ONUINTDUAY Netscape Navigator2.0 dioldasaduna
IneRnraiui@sninesiuu Live Wire feun Netscape 3slasailenuusomdululastafiud
Uiulsssuuresuswesifieliannsadadeltauiunsanld  wagldufuss LiveSaipt
Tyiidle U 2538 uddsdolmidnnnaniusd annsaviilfimsaiiaiome Sgndusing 9 unune
wardannsaldneuiugldlaegsiuil wu nsldundednusenisnsendeninulunesy (Jusu
ilesanamaniud eligiann aunsnanaiumaldnssiuanusions wagianmihala
1P Yssneutuilumendn Masfanusodlldle defudalesuammdenduegnegs fms
Tinueganherms  saisldgniwuslifunnsgiulas ECMA  msvhauwesaanius
wiosdinsuaamuids - Seduneudavgninnislasvsniwedifonindu  clientside  script
fody - amaeiudtseasoyendld lewsuuusmmesiaduayudstantuusiwediieu
FamnatuayuIansUs eg1lsfn Adidesssionmaniudinisiaunduneidulm q
ponuIdhe fadu fnthldnussnasduluilusuuuunume fjunfidshiaiuayu foraaeiliae
AnuRnnaelinsdouddwesnnansud  deaduuswiuamer HTML Tasunsnognelu
59I9FAS <HEAD> fu </HEAD> Weasideumdanin <BODY> masnsidieuaniusiue Java
Script 13udWinY <script language="JavaScript's Wazawineie </script> FifeelUsunTy

2.3

TUSHASH 2.2 WaARISNBaEIN158WldswNsuNIY) PHP wnsnlAly HTML

<HTML>
<BODY>
<?php
Echo “Hello World”;
>
</BODY>
</HTML>




Tsunsy 2.3 Hendu Hello World 1W@8usign1w1anaasus

<HTML>

<HEAD>

<script language="JavaScript">
document.write("Hello World!");
</script>

</HEAD>

</HTML>
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35115ALHUNU

Tumsantiunislassnu levinisivusduneunisandunislasesy  welvussgny

moUszasd  wazanunsoadaesesednnszualiiuuvassiianie  dwmsuihlulgiunise

nszualninvesszuuleawadlasanie FeltunauLazisn1sadunuselUl

3.1 msAnwdasdu

Tumsaardosiiofanszualiiuuvaesiiama — tethluldfunsianszualuihues
szuuleanaadlasiameudnidoyafildtufindugudoyalivy SO Cad  duneuusnld
yhmsfnyifunflarusadoyanniuleiifedesivlasamy  Reduiifurenduasuas

9190123 aslaoulusunsy ntulsEnaugialaseng q nadeulusunsunauiluldnuais

3.1.1 maiusausIutaya
Tumsifunusadeyansanaaiedloiansualiiiuuuassiicme  ethluly
fumsinnszualifiesssuulsdueadlagiany Fuannsanwgunsalonsauiuazveniuas
fifgdesfunisinnariuiinuBinanszualiihlagludulifsgutega - tenansiazuided
Aendasdnluglldensdanandumesiidn msfnweniaunsauivieyaferfuauatd wwy
vosgunsal wagnsihludeldinu dunsfnwmendnfifteliaansasinsiusinsusiauasl
anunsndsdeyanntunawuees lWinulidgudeuatasnanstoyanisldnszua nihaelud

punauladla

3.1.2 gfauasiildlunsdfiveu
griauridlumsadunudseneusedumdn 4 s 2 daufle dau Uszanawa
FudulilasneulnsaaesuazdruinAdadulugaeumesoing 4 Usznoude
1) Arduino Uno R3
2) lugawugesianseualniin ACST12-5A
3) lupauwesiawsswuliil ZMPT1018
4) TugasD carduazun#in1DS1307 (Data Logger Shield)
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5) Uasm NodeMCU V3

6) Measuring Current Transformer

3.1.3 YaWAwISNITIUNISATEUIUY

TUsunsy Arduino IDE  Tlunsi@enlusunsudieldsy Arduino Uno R3  uay

NodeMCU V3

3.2 YUABUNITANTUIIY
sasaeIasdininnseualuiuudasienig wWintlUlgiunisTanseualwinves

szuulgawadlagianiy welvianunsadstoyamnssualii useiulmih nauayiuiainluga

2 ¥
& a o v

a9 9 udthdeyaluiulin SD Card wavuanspiliniuniaiules Stunaudsil

3.2.1 nsnuTINsIUtaya
Tunsiiusiusadeyansasruesesdliodanssualiihuuvaesiiams et ULy

[y [

fumstanszudlviwesssuuledgadlagans \FuainnisAnugunsalonianaiuazeoniuag
fifgdestunisinuaztufinUznanssudlihlagluifuliss SO Card 1enansuazsided
Retesdnilnyledrdanandumesidn msfnwaianasesfuteyaifuafugaeutfans
vosgunsal waznsthluseltanu daumsfnwmensivasiieamnsanslusunsueauasl

annsadeyaaniugamugeasluiiuligs SO Card wazuanmarunaiuludle

3.2.2 \Yeusagunsaiansnua’
nsienselugawugeTinnszalniin (ACS712-5A) lugawuwesin
wssulnin (ZMPT101B) Measuring Current Transformer iU Arduino Uno R3 uaw

NodeMCU V3 #efisuwuun1sidonsiauanisiguil 3.1

3.2.3 fanunsesadanszualvinidniuszuuleanead
nsthgunsailuldau AewvinsinfsgUnIalininiuaneuYedan1sy

fnrasyuuloaeas
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Data Microcontroller v—l Current Sensor Module FIMeasuring Current Transfonnerl

Logger Shield Arduino Uno R3 | Voltage Sensor Module I

NodeMCU V3

UM 3.1 vdenlaezunsunsitenselugawuitesidniu Arduino Uno R3

3.2.4 A15AAAIMUSHNSUYDNLIS

5UN 3.2 nsanaslusunsueenuas

1) ARIlUSLNTUASULLASDIABURAULADS LNaYINNISTEULUSHNTUUUABUNILMDS

2)

3)

punalUsINT Arduino IDE Faanunsanniiivanldain
Arduino.cc/en/main/software

n&aniliTeu CodelusunsuiFouioud lrifldnudensuveda  Arduino
Flduayuneiay Comport

nady Verify Lﬁamnaaummgﬂéfamaz Compile TAalUsunsy antung
{u Upload TAalusunsuludauesn Arduino ’iumsans USB iilesulyan
Fouesudn wzuandeninuuaudiaans “Done uploading” wasuasnasisy

YuauAdeulusensu b laviud
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3.25 a¥egudeyauu MySQL

lunmsasiegiudeyauy MySQL sedldlusunsy phpMyAdmin Fadulusunsu

Jansguteya MysQL anansalsenldlagnisleuen URL

a s Yo 2 & as ¢ & % % ]
ﬂ’e)ll‘W’JLG]@EVI’&]BI%H@ENL‘[JUL’JUL‘l]i‘wL’J’e]iﬁﬂﬂuu?\]\‘iﬁ’]mmﬂﬁ\igﬂu%auyagﬂLL‘U‘Umﬂ 81

I ¢ & {
YUIUUT g duan IP VD

1o 4

AegIUTaLaRAINA  Create  Lil@asNg

Y

=

3.6

cal v

Funeugsil

1) Wansheulusunsy XAMPP  Control Panel  fiawvinisilavinnuluga
Apache Iileieusafuiiuusniwesuasdaviieniluga MySQL Lileideuse
fuipTauitng uanafazu 3.3

2) Waduusnwes Tdlefiweninsauutos URL wanwiaguil 3.4 iileSenld
1Usunsu phpMyAdmin

3) a¥ugiudoyalaenianedl New o
Fiuteya uanafaguil 3.5

a) a$amsadelilumaiiuieya sdemsein “data” wanadsgui

5)

MYUATIEaZIBYAYEINNTIN  Aegun 3.7 lddeyamuiitemeduuisens

iutoyaasuy MySQL Aeduiiasstuiiesutoya daguin 3.8

XAMPP Control Panel v3.2.2 [ Compiled: Nov 12th 20151 O e = [§=
XAMPP Control Panel v3.2.2 L centia.
Modules
Service Module _  PID(s) Port(s)  Actions (L@ netstat_]
(2] = Aeache 1964 80,443 | _stop | ] [ Admn | (([confio | [ rogs
@ MysSaL 3018 3306 L Stop ] [ Admin j { Config | |/ Logs T [ Explorerj
=2 FileZilla 2824 21,14147 [ stop .| [, aagmin, | [ config J [ ~Logs /] [ = services
Mercury (_ Start. | | & ' [ Config . | Lo-gs_] ;_, Help
(%] Tomeat Rastat Jokamo | [ Contw | sbos ] @ owm ]
2520 [main] Initializing Modules N o 4 -
25:20 [Apache] XAMPP Apache Service is already running on port 80
20 [Apache] XAMPP Apache Service is already running on port 443
20 [mysql] XAMPP MySQL Service is already running on port 3306
D [filezilla] XAMPP FileZilla Service is already running on port 21
520 [filezilla] XAMPP FileZilla Service is already running on port 14147 ’
2521 [main] Starting Check-Timer =
9:25:27 [main] Control Panel Ready ’

gﬂﬁ 3.3 uanansialede1u Apache wag MySQL uulusunsu XAMPP Control Panel
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i Dawsbases [/ SQU (§ Status 5% Usersccounts =i Export [ kmport J* Settings | Replication © Varisbkes M Charsets v More

afiei o
Recent Favories
e General settings
e Sarver 127.001va TCPIP
3 information_schema . * Server: via
S i W Server connection colabon - | UBmbA_uvcode_ci Servar ype: MadaDB
. + Server version 10.1.26-MaraDB - mariadd
4 performance_schema org binary
L + Protocol version: 10
o project Appearance settings * User: rooa@iocaihost
test « Server charsat. UTF-8 Unicoda (utf)

3 tutor
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4@ Theme: | pmahomme v Web server
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= Database chont version: Ibmysqi - mysaind 50,1294y -
20150407 - $id

& Mars setings bIESS40ab20 1096790268262 Th28T2 1050 §
« PHP extension: mysci g curl g mbatring g
 PHP version: 7.13

« Version information: 47.0, atest stable varsion: 475
« Documantaton
+ Oficial Homepage

+ Conwioute

* Git support

+ Listofighanges o

- cona
3U# 3.4 wansnsdenld phpMyAdmin vuivusnes

i

y c
"G Googe B Focebook @ yauTubs | (Y Ajmnio GG todemc

phpMUAdmin
o Doabases | saL ||y Stoms e Usctaceounts, 3 Export & Impor || j.cn.,.' [ Replication & Variobles W Charsets |, More

3 (3 prncwksdndodl ) Souvonmenia o T Thenmt [l am Voo v ) £5P4268 Noe)

e e
Recent Favorites
New Databases
| data
§-3 komatoiighepag [ 4 Croate dawbase g
s mysgl s & B J WNI/7 4
+ perfomance_schema | |Project | | calaten v (Commte
;t;ll—lytﬂ- —— — —
5 s project. | b Daiabose, oy & Collion Gy Actoms & K1 A
New' 3 @ da DAL suedish o1 ne Cheek privieges

.. S mysot =1 s
T S b L

@ domposin g ers_bia gt Check pivleges

[

e Trtind ettt g Check plages

o 18216811007 2700
@ Ve‘\o 192.168.1.300) ir | i
G Geogle Bl Facescck BB NeuTung[1 Adininde

£

s

JUN 3.6 wanIn1saiannsIeuEgIUYeYa MySQL

37



38

A 1921682100/12700° x . "
€« C | © 192.168.1.100/phpmyadmin/db_structure phplserver= 1 &idb=project * !
G Google [ Focebock @ YouTube Dmﬂm B Google nsnmun [ Princples nd Pract. & Sokstion manusl for TreMark [ oo 58 Vows droue [ ESPR2H4 NogeMCL

phpMyAdmin :

oo o¢ ] Beowse # Structwe [ SQL 4 Search t-huv\ = Export = Wmport  *° Privileges ' Operstions % Tracking 3% Triggers
Recent Favortes Table name:  data Add 1 column(s) | Go
- -

& New Structure

E‘m .
- 4 wformaticn_schema Name Type u LengfWValues Default o Collation Aributes Null Index A) Co

s mysql

1+ performance_schema cument

. phgmyasmn INT v None v v g - g |
= 4 promet et hom Cortrel Columes
L‘u voltage
g wer INT None

L. NT None
Pk oo Campr Cotmes
S INT o “Nore . . .
Pick hom Cone s e :
', \‘_
v None v . . -
«-'A/ ‘\;\u,,, -
Table comments: Storage Engine: gy
= \\s Jpp o - ,CG‘ \
y . Inno .
) - — -~ \\\ VW f s r - -
PARTITION definition: 4
/. = T4 R g
p; Darstee by w g ‘r_!:»v:‘fn s bs S ,——)'
A —— -\ = () — Ps- s [ —

‘Ir(it‘ n»Cﬂ Ladls A F a0 3 L JRBF v - S " [ N ar - & SRk ¥ RS s - Wi - - d - 7 -
& LT "—4'*."-.-‘ SR i b Aol D 8 Eoerd 2N QR exe0
MWgAdm,n “ 2 7 gect! » | Buic data .
G b VT, o et v BA - W el (e R LV 2 b
ey 4 Table structure &% Relation view
8 New ‘
«amm‘—wwmwww - e
#* 3§ mysql B+ Voltage # Change gvmp # Primary |§ Unique » More
+ 4 patomance. schema wmﬂ M&L_&&&o " JTT\Cteig Doy Pilaryfy e <here
+ 4 phpmyadma 2 Change © Drop JPrimary j Unique w More
TR *m“ - Piimary] u Urique v More
;ﬁ * ﬁ. Y 5 APPOWER  inli11) No  Nove  Change @ Drop Pnnmy o Unique » More
o test -r“ﬂ"'l y RN 2 W ¢ TNV Fiwroe © Ofamprndy funaue < hiore
date + Change @ Drop # Primary i Unique + More
Br"ﬁ W\ Po \W g "5/}&' A Py cnange o 66 Peibag w Unique v More
9 datecheck  Change @'Dxop > Primary g Unique » More
10 DM ‘ i ZERCE L *WMA .Chauq'orwmw-umvm

ange ) Diop }vn—.‘-r alrie | ngex  yAcd wEenral coumns
:::::

Bl & Print -ﬁopowtzbleu«duoc ‘Tnﬁﬂw‘e ;.anaolm 2 Improve iable sthucture
W 59400 1 &7/ comn(s)  ater DM +  Go

" Indoxos 4 PG - § % - >
~-y

JUN 3.8 wansmedutiniaiWuiesuteyainlulasaeulnsaesiiulily MysoL

3.2.6 a314lWla PHP waliadayauuu GET aslu MySQL
nsasalng php Wuwdlousananslumssuaranlulasroulnsiass
NodeMCU iiedstoyaludsgiudeya MySQL wansdssun 3.9 Tnenisilisulusunsuasldnnw

PHP Weuaslulusunsy Notepad



39

<7php »
Stemp =$_GET[temp’]

$serverame = "localhost”
Susemame = "root”
$password = "1234°
$dbname = "project”

| Create connection
$conn = new mysqli(Sservemame, Susemame Spassword, Sdbname)
| Check connection
f (Sconn->connect_error) (
die("Connection failed: * . Sconn->connect_error)
1
!
$val = aray(S_GET[AmpsRMS'],S_GET[Volt]$_GET[temp]$_GET[RealPower]$_GET[PowerFactor]$_GET[time’.S_GE T[datecheck’] $_GE T[monthcheck’
$sql = "INSERT INTO data(current voltage temp REALPOWER PF ime datecheck MONTH YEAR) VALUES (‘Sval[0],'Sval[1]''Sval[2]''Sval[3] 'Sval[4]' 'Sval[5]' Sva

f (Sconn->query($sql) === TRUE) {
echo "Save OK"
) else
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<?php
Scurrent = § GET['current'];

Svoltage = S GET['voltage';

Sservername = "localhost";
Susername = "root";

Spassword ="

Sdbname = "tutor";

// Create connection

Sconn = new mysgli($servername, Susername,Spassword, Sdbname);
// Check connection

if (Sconn->connect_error) {

die("Connection failed: " . Sconn->connect_error);

// Sval = $ GET['current','voltage';

Ssql = "INSERT INTO esp8266(current, voltage) VALUES ('Scurrent’, 'Svoltage');";
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if (Sconn->query($sql) === TRUE) {
echo "save OK";
} else {

echo "Error:" . $sql . "<br>" . Sconn->error;

Sconn->close();

7>




Wsunsu Sualugawuwesudidstayaain Arduino luivlugiudeya MySQL @euuy
TUsunsu Arduino IDE

#include <Arduino.h>

#include <ESP8266WiFi.h>

#include <ESP8266WiFiMulti.h>

#include <ESP8266HTTPClient.h>
#include <SoftwareSerial.h>
ESP8266WiFiMulti WiFiMulti;
SoftwareSerial NodeSerial(D2, D3); //RX,TX
float vall,val2;

int httpCode;

String payload;

String url;

void setup() {
pinMode(D2, INPUT);
pinMode(D3, OUTPUT);
Serial.begin(115200);
NodeSerial.begin(4800);

WiFiMulti.addAP("Tinapersona", "039313295"), // ssid , password
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void loop() {
if (WiFiMulti.run() == WL_CONNECTED)) {
HTTPClient http;
NodeSerial.print(0xA0);
NodeSerial.print(" ");
NodeSerial.print(0xA1);

NodeSerial.print("\n");

while (NodeSerial.available() > 0}

vall = NodeSerial.parseFloat();

val2 = NodeSerial.parseFloat();

if (NodeSerial.read() == "\n'}{
Serial.println(vall);

Serial.println(val2);

url = "http://192.168.1.33/nodemcu/esp8266mysql/add.php?"

url += "current=";

url += vall;
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url += "&voltage=",

url += val2;

Serial.printin(url);
http.begin(url); //HTTP

httpCode = http.GET();

if (httpCode > 0) {

Serial.printf("[HTTP] GET... code: %d\n", httpCode);
if (httpCode == HTTP. CODE_OK) {
payload = http.getString();

Serial.println(payload);

} else {

Serial.printf("[HTTP] GET... failed, error: %s\n",
http.errorToString(httpCode).c_str());

}
http.end();

}

delay(1000);




TUsunsu a@dradunanswauulusingy Notepad++

<html>

<head>

<meta http-equiv="refresh" content="3">
</head>

<body>

<?php

Sservername = "localhost”;

Susername = "root";

Spassword = ",

Sdbname = "tutor";

// Create connection

Sconn = new mysqli($servername, Susername, Spassword, Sdbname);
// Check connection

if (Sconn->connect_error) {

die("Connection failed: " . Sconn->connect error);

$sql = "SELECT * FROM esp8266 ORDER by id DESC LIMIT 50

Sresult = Sconn->query($sql);
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if (Sresult->num_rows > 0) {
// output data of each row

echo "<table

border='1"><th>ID</th><th>Current</th><th>Voltage</th><th>DATETIME</th>";
while(Srow = $result->fetch assoc()) {
echo "<tr>"
echo "<td>".Srow(['id’]."</td>";
echo "<td>".Srow['current']."</td>";
echo "<td>".Srow['voltage']."</td>";
echo "<td>".Srow['day']."</td>";

echo "</tr>";

echo "</table>";
}else {

echo "0 results";

Sconn->close();
7>
</body>

</htm(>
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Wsunsu Faenszualnd wsaiulnih fuaneade Root mean square(RMS) wagasAluds
NodeMCU

#include <SoftwareSerial.h>

#define SAMPLING 300 //f#uadnuiunsaua

#define VOFFSET 512 // 2.5V ?91n 10Bit

#define ADC_PIN A1 //nuuna1 Analog 910 Pin AQ

#define AMPLITUDE 411.00 //faviundn Amplitude 7ildainlusunsy
#define REAL VAC 233.5 //fuuasi Vinput fi91uldasetn Multimeter
float V;

String data;

int adc_max,adc. min;

int adc_vpp;

Ve

Measuring AC Current Using ACS712

*/

const int sensorin = AQ;

int mVperAmp = 66; // use 100 for 20A Module and 66 for 30A Module

double Voltage = 0;
double VRMS = 0;

double AmpsRMS = 0;
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float vall,val2;

SoftwareSerial ArduinoSerial(3,2); //RX,TX

void setup() {
Serial.begin(115200);
ArduinoSerial.begin(4800);

pinMode(13, OUTPUT);

void loop() {

while (ArduinoSerial.available() > 0)

vall = ArduinoSerial.parseFloat();

val2 = ArduinoSerial.parseFloat();

if (ArduinoSerial.read() == "\n'{

iftvall == OxAO)X

Voltage = getVPP();
VRMS = ((Voltage/2.0) *0.707)-0.028;
AmpsRMS = ((VRMS * 1000)/mVperAmp)*8;
Serial.print(AmpsRMS);
Serial.printin(" Amps RMS");
ArduinoSerial.print(AmpsRMS);

ArduinoSerial.print(" ");
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iflval2 == OxA1)X{
read VAC(); //t38nl291u Function 81up1 V
V = map(adc_vpp,0,AMPLITUDE,0,REAL_VAC*100)/100.00; // wlasenfietuléid
//NAC
data = "Volt = "+String(V,1)+(" VAC");
Serial.println(data);
ArduinoSerial.print(V);

ArduinoSerial.print("\n");

delay(100);

float getVPP()

float result;

int readValue; //value read from the sensor

int maxValue = 0; // store max value here

int minValue = 1023; // store min value here
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uint32_t start_time = millis();
while((millisO-start_time) < 1000) //sample for 1 Sec
{

readValue = analogRead(sensorin);

// see if you have a new maxValue

if (readValue > maxValue)

/*record the maximum sensor value*/

maxValue = readValue;

if (readValue < minValue)

/*record the maximum sensor value®/

minValue = readValue;

// Subtract min from max

result = ((maxValue - minValue) * 5.0)/1023.0;

return result;
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void read VAC()
{

int cnt;

adc _max = 0;

adc_min = 1024;

for(cnt=0;cnt<SAMPLING;cnt++) //9u loop 91uA1 ADC
{

int adc = analogRead(ADC_PIN); //81up1 ADC
ifladc > adc_max) //7MA1 max

{

adc_max = adg;

}

ifladc < adc_min) /A1 min

{

adc_min = adg;

}

}

adc_vpp = adc_max-adc_min; /v Nas19wuad input (Vpp)
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SAllegro

ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor
with 2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Features and Benefits

Low-noise analog signal path

Device bandwidth is set via the new FILTER pin

5 us output rise time in response to step input current
80 kHz bandwidth

Total output error 1.5% at Ty=25°C

Small footpnint, low-profile SOICS package

1.2 mLQ intemnal conductor resistance

2.1 kVgygs muinimum isolation voltage from pins 1-4 to pms 5-8
5.0 V. single supply operation

66 to 185 mV/A output sensitivity

Output voltage proportonal to AC or DC cwrents
Factory-trimmed for accuracy

= Extremely stable output offset voltage

= Nearly zero magneac hysterasis

= Ratiometric output from supplv voltage

CE & 3\

Package: 8 Lead SOIC (suffix LC)

mmm
USVDS 0554214090

Description

The Allegro® ACS712 provides economical and precise
solutions for AC or DC current sensing in industnal,
commercial, and communications systems. The device
package allows for easy implementation by the customer.
Typical applications mclude motor control, load detection and
management, switched-mode power supplies, and overcurrent
fault protection.

The device consists of a precise, low-offset. hinear Hall
sensor circuit with a copper conduction path located near the
swrface of the die. Applied cwrrent flowing through this copper
conduction path generates 2 magnetic field which 15 sensed
by the integrated Hall IC and converted mto a proportional
voltage. Device accuracy 15 optimized through the close
proximuty of the magnetic siznal to the Hall transducer. A
precise. proportional voltage 15 provided by the low-offset,
chopper-stabihzed BiCMOS Hall IC, which 15 programmed
for accuracy after packaging.

The output of the device has a positive slope (~Vioyr(g)
when an mereasmg current flows through the primary copper
conduction path (from pins 1 and 2, to pins 3 and 4), which
15 the path used for cuurent censing. The mternal resistance of

this conductive path 15 1 2 m© typical, providing low power
Conrinued on the next page...
Approvimate Scale 11 F
Typical Application
® -
G g vee —
f2| P+ VIOUT—o0 ™" Cor

23
2

Application 1. The ACS712 outputs an analog signal, V-
that varies linearly with the uni- or bi-directional AC or DC
primary sensed current, |, within the range specified. C
is recommended for noise management, with values that

depend on the application.

ACST712-DS,Rev. 7



ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

Description (continued)

loss. The thickness of the copper conductor allows survival of
the device at up to 5% overcurrent conditions. The terminals of
the conductive path are electrically 1solated from the sensor leads
(pins 5 through 8). This allows the ACS712 current sensor to be
used 1n applications requiring electrical 1solation without the use

of opto-1solators or other costly i1solation techniques.

Selection Guide

The ACS712 1s provided in a small. surface mount SOICS package.
The leadframe is plated with 100% matte tin, which 1s compatible
with standard lead (Pb) free printed circuit board assembly processes.
Internally, the device 1s Pb-free, except for flip-chip high-temperature
Pb-based solder balls. currently exempt from RoHS. The device is

fully calibrated prior to shipment from the factory.

Fire and Electric Shock

CAN/CSA-C22.2 No. 60950-1-03
UL 60950-1:2003
EN 60950-1:2001

Part Number Packing® (OTA) Optimize((L;Qange, e Si?ii;;v(ig{/ﬁ)ns
ACS712ELCTR-05B-T | Tape and reel, 3000 pieces/reel —40to 85 +5 185
ACST712ELCTR-20A-T | Tape and reel, 3000 pieces/reel —40 t0 85 20 100
ACS712ELCTR-30A-T | Tape and reel, 3000 piecesireel —40 to 85 #30 66
*Contact Allegro for additional packing options.

Absolute Maximum Ratings
Characteristic Symbol Notes Rating Units

Supply Voltage Vee 8 \Y%
Reverse Supply Voltage Vace 0.1 \Y%
Output Voltage Nyl 8 v
Reverse Output Voltage VRiouT 0.1 \Y%

Pins 1-4 and 5-8; 60 Hz, 1 minute, Ty=25°C 2100 \Y
Reinforced Isolation Voltage Viso Voltage applied to leadframe (Ip+ pins), based 184 v

on IEC 60950 peak

Pins 1-4 and 5-8; 60 Hz, 1 minute, T;=25°C 1500 Vv
Basic Isolation Voltage Visolbse) Voltage applied to leadframe (Ip+ pins), based 154 v

on |IEC 603850 peak
Output Current Source liouT(Source) 3 mA
Output Current Sink liouT(Sink) 10 mA
Overcurrent Transient Tolerance I 1 pulse, 100 ms 100 A
Nominal Operating Ambient Temperature Ta Range E —401to 85 °C
Maximum Junction Temperature T, (max) 165 °C
Storage Temperature Teg —65to0 170 °C

Parameter Specification

wllegro-

Allegro MicroSystems, Inc.
115 Northeast Cutoff

Worcester, Massachusetts 01615-00236 USA

1.508.853.5000; www.allegromicro.com




AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Functional Block Diagram

By
vee
(Pin 8)
|" - - - - - - - |
: |
1
1
|
i
1
i
PLons Sense Temperature
: “ Coeflicent Trim
P | _ hI\ A—
Pin2) I
0 Y E 3
| { [ o] § #
| X 24 SNas W 1 our
! § very A L Remer, l LFn7)
| 33 ' b
e / an
\
! Trim = 0.1 uF
.;p,,!?{) 0Ampere i -
! Offsat Adust 4
| 1 L
| '
| | i
| 1

B GNDT A FILTER =
(Pin 5) Fin6)

Pin-out Diagram

P+ [T HR
P+ [2] 7] viouT
IP- [Z] 8] FLTER
1P- [£] (5] GND
Terminal List Table
Number Name Description
1and 2 1P+ Terminals for current being sensed; fused intemnally
3and4 IP- Terminals for current being sensed; fused internally
5 GND Signal ground terminal
6 FILTER Terminal for external capacitor that sets bandwidth
7 VIOUT Analog output signal
8 VCC Device power supply terminal

Allegro MicroSystems, Inc. 3
iy \ A 115 Northeast Cutoff
L] “w — Worcester, Massachusetts 01815-0026 USA.
R L M WicroSysiams. B 1.508.853.5000; www.allegromicro.com




ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

COMMON OPERATING CHARACTERISTICS" over full range of T, C= = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic

| Symbol

Test Conditions

Min. | Typ. | Max. | Units

ELECTRICAL CHARACTERISTICS

Supply Voltage Vee 45 50 55 %
Supply Current lee Vee = 5.0 V, output open - 10 13 mA
Output Capacitance Load Cloap |VIOUT to GND - - 10 nF
Output Resistive Load Rioap  [VIOUT to GND 47 - - kQ
Primary Conductor Resistance | Rpgmary |Ta=25°C - 1.2 - mQ
Rise Time t lp = Ip(max), Ty = 25°C, Coy7 = Open — 5 - us
Frequency Bandwidth f -3 dB, Ty =25°C; Ip is 10 A peak-to-peak - 80 - kHz
Nonlinearity Elmn Over full range of Iz - 15 - %
Symmetry Esym Over full range of I 98 100 102 %
Zero Current Qutput Voltage Viout(q) |Bidirectional; Ip=0A, T = 25°C - Vg%’( - v
Power-On Time tog g)::gaug ;;a;ges 90% of steady-state level, T;=25°C, 20 A present o 35 _ us
Magnetic Coupling? - 12 - GIA
Internal Filter Resistance?® ReunT) 1.7 kQ

1Device may be operated at higher primary current levels, I, and ambient, Ty, and internal leadframe temperatures, T, provided that the Maximum
Junction Temperature, T (max), is not exceeded.

21G=01mT.

3Re(nT) forms an RC circuit via the FILTER pin.

COMMON THERMAL CHARACTERISTICS!

Min. Typ. Max. Units
Operating Internal Leadframe Temperature | Ta TE range —40 - 85 °C
Value Units
Junction-to-Lead Thermal Resistance? Rgy. |Mounted on the Allegro ASEK 712 evaluation board 5 ‘CIw
Junction-to-Ambient Thermal Resistance R Mounted on the Allegro 85-0322 evaluation board, includes the power con- 23 ‘Ccw
sumed by the board

TAdditional thermal information is available on the Allegro website.
2The Allegro evaluation board has 1500 mm?2 of 2 oz. copper on each side, connected to pins 1 and 2, and to pins 3 and 4, with thermal vias connect-
ing the layers. Performance values include the power consumed by the PCB. Further details on the board are available from the Frequently Asked

Questions document on our website. Further information about board design and thermal performance also can be found in the Applications Informa-

tion section of this datasheet.

wllegro

Allegro MicroSystems, Inc. 4
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Worcester, Massachusetts 01615-0026 US.A
1.508.853.5000; www.allegromicro.com




ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

x05B PERFORMANCE CHARACTERISTICS T, =-40°C to 85°C1, Cz = 1 nF, and V¢ = 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. | Typ. | Max. Units
Optimized Accuracy Range I -5 - 5 A
Sensitivity Sens Over full range of Ip Ty = 25°C 180 185 190 mV/A

) Peak-to-peak, T, = 25°C, 185 mV/A programmed Sensitivity,
ose VNOISE(P) |G = 47 nF, Coyr = open, 2 kHz bandwidth - N - o
T,=-40°C to 25°C - -0.26 - mV/i°C
Zero Current Output Slope Alout@) =2
' |Ta=25°C to 150°C - -0.08 - mv/°C
L To=-40°C 10 25°C - 0.054 - mV/AI°C
Sensitivity Slope ASens
fivity Slop Ta= 25°C 10 150°C — (D008 | = mVIAFC
Total Output Error2 Eror |lp=25A, To=25C — | 15 - %

Device may be operated at higher primary current levels, I, and ambient temperatures, Ta, provided that the Maximum Junction Temperature, T Jimax)s
is not exceeded.
2Percentage of Ip, with Is = 5 A. Qutput filtered.

x20A PERFORMANCE CHARACTERISTICS T, =-40°C {085°C!, C¢ = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Ip -20 - 20 A
Sensitivity Sens Qver full range of Ip T4 = 25°C 96 100 104 mV/A

) Peak-to-peak, Ty = 25°C, 100 mV/A programmed Sensitivity,
s VNOISE(PP) |C_ = 47 nF, Coy = open, 2 kHz bandwidth N < - o
Ta=-40°C o 25°C - -0.34 - mV/*C
Zero Current Output Slo Al
uiput Slorg U@ 1. =25°Cto 150°C = —0.07 - mvIFC
Sensitivity Slope aSans A (101C 0 248 = S0y y - mVIAre
ty Slop T.=25°C 10 150°C o004 | - MVIAIC
Total Output Error2 EtoT =220 A, T, =25°C - +1.5 - %

Device may be operated at higher primary current levels, |p, and ambient temperatures, T, provided that the Maximum Junction Temperature,
T,(max), is not exceeded.
2Percentage of Ip, with Iz = 20 A. Qutput filtered.

x30A PERFORMANCE CHARACTERISTICS T, =-40°C to 85°C', C= = 1 nF, and V¢ = 5 V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Units
Optimized Accuracy Range Iz -30 - 30 A
Sensitivity Sens Over full range of Ip, Ty = 25°C 64 66 68 mVI/A

) | Peak-to-peak, T, = 256°C, 66 mV/A programmed Sensitivity, _ _
Noise VioiserP) Cg = 47 nF, Cou = open, 2 kHz bandwidth ! mv
To=-40°C to 25°C - -0.35 - mVv/°C
Zero Current Output Slope AlauTia
PESSER oUTQ) 1T, =25°C 0 150°C — [ oos | = mVIC
Sensitivity S| AS T4=-40°C to 25°C - 0.007 - mVIAFFC
ensitivi ope ASens
P T4=25"Cto 150°C - -0.002 - mV/A°C
Total Output Error2 Etor lp=+30A, T4, =25°C - +15 - %

"Device may be operated at higher primary current levels, I, and ambient temperatures, T, provided that the Maximum Junction Temperature,
T,(max), is not exceeded.

2Percentage of I, with Iz = 30 A. Output filtered.

’*‘. . Allegro MicroSystems, Inc. 5
§ k -3 115 Northeast Cutoff

:ﬂ .m Worcester, Massachusetts 01615-0036 US A

R " WicroSysisms. bt 1.508.853.5000; www.allegromicro.com



AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolation and a Low-Resistance Current Conductor

Characteristic Performance
I = 5 A, unless otherwise specified

Mean Supply Current versus Ambient Temperature Supply Current versus Supply Voltage
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AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kKVRMS Voltage Isolation and a Low-Resistance Current Conductor

Characteristic Performance
Ip = 20 A, unless otherwise specified

Mean Supply Current versus Ambient Temperature Supply Current versus Supply Voltage
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AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

Characteristic Performance
Ip = 30 A, unless otherwise specified

Mean Supply Current versus Ambient Temperature Supply Current versus Supply Voltage
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with

2.1 kKVRMS Voltage Isolation and a Low-Resistance Current Conductor

Definitions of Accuracy Characteristics

Sensitivity (Sens). The change in sensor output in response to a
1A change through the primary conductor. The sensitivity 1s the
product of the magnetic circuit sensitivity (G/A) and the linear
IC amplifier gain (mV/G). The linear IC amplifier gain is pro-
grammed at the factory to optimize the sensitivity (miV/A) for the
full-scale current of the device.

Noise (Vyorsg)- The product of the linear IC amplifier gain
(mV/G) and the noise floor for the Allegro Hall effect linear IC
(=1 G). The noise floor 1s derived from the thermal and shot
noise observed in Hall elements. Dividing the noise (mV) by the
sensitivity (mV/A) provides the smallest current that the device is
able to resolve.

Linearity (Eq 1y). The degree to which the voltage output from
the sensor varies in direct proportion to the primary current
through 1ts full-scale amplitude. Nonlinearity in the output can be
attributed to the saturation of the flux concentrator approaching
the full-scale current. The following equation is used to derive the
lineanity:

100 J'l_ A gain x % sat (Vo full-scale amperes —Viout@) | |

l 2 (Mour_half-scale amperes ~ VioutQ)) J

where VouT gull.scale amperes = the output voltage (V) when the
sensed current approximates full-scale =I5 .

Symmetry (Ecyyg). The degree to which the absolute voltage
output from the sensor varies in proportion to either a positive
or negative full-scale primary current. The following formula 1s
used to derive symmetry:

Viout_+ full-scale amperes — ViouT(Q)

Viour) ~ Viour_—full-scale amperes 4
Quiescent output voltage (Vigrr(g))- The output of the sensor
when the primary current 1s zero. For a unipolar supply voltage,
it nominally remains at V/2. Thus, Vo =5 V translates into
Viout(q = 2-5 V- Vanation in Vigy(q) can be attributed to the
resolution of the Allegro linear IC quiescent voltage trim and
thermal drift.

Electrical offset voltage (Vg). The deviation of the device out-
put from its 1deal quiescent value of V¢ / 2 due to nonmagnetic
causes. To convert this voltage to amperes, divide by the device
sensitivity, Sens.

Accuracy (Epgp)- The accuracy represents the maximum devia-
tion of the actual output from its ideal value. This 1s also known
as the total ouput error. The accuracy i1s illustrated graphically in
the output voltage versus current chart at right.

Accuracy 1s divided into four areas:
e 0 Aat25°C. Accuracy of sensing zero current flow at 25°C.
without the effects of temperature.

e 0 A over A temperature. Accuracy of sensing zero current
flow including temperature effects.

e Full-scale current at 25°C. Accuracy of sensing the full-scale
current at 25°C, without the effects of temperature.

e Full-scale current over A temperature. Accuracy of sensing full-
scale current flow including temperature effects.

Ratiometry. The ratiometric feature means that its 0 A output,

ViouT(g)- (nomnally equal to V/2) and sensitivity. Sens, are

proportional to its supply voltage. Vi-¢. The following formula is

used to derive the ratiometric change in 0 A output voltage,

AV’IOUT(Q)RAT (90)

( Mour@vee / Mour@)sv )
Vee /S V
The ratiometric change in sensitivity, ASensg a7 (%). 1s defined as:
Sens voee / Sens 5V
10| —
Vee 5V

Output Voltage versus Sensed Current
Accuracy at 0 A and at Full-Scale Current

noreacing V. V)

Over ATamp erature

Cver ATemp ecature

O A Rempersurs

Deorsacing V,., (V)
r
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

chart at right.

Definitions of Dynamic Response Characteristics
v
Veeltyp.)— +— — — Vee -
! Vour
. . 90% Voyr —|— — 4+ — —f —
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AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

Chopper Stabilization Technique

Chopper Stabilization 1s an innovative circuit technique that 1is As a result of this chopper stabilization approach. the output
used to minimize the offset voltage of a Hall element and an asso-  voltage from the Hall IC 1s desensitized to the effects of tempera-
ciated on-chip amplifier. Allegro patented a Chopper Stabiliza- ture and mechanical stress. This technique produces devices that
tion technique that nearly eliminates Hall IC output drift induced ~ have an extremely stable Electrical Offset Voltage, are immune to
by temperature or package stress effects. This offset reduction thermal stress, and have precise recoverability after temperature

technique is based on a signal modulation-demodulation process. cycling.
Modulation 1s used to separate the undesired dc offset signal from  This technique is made possible through the use of a BiICMOS

the magnetically induced signal in the frequency domaim. Then.  process that allows the use of low-offset and low-noise amplifiers
using a low-pass filter. the modulated dc offset 1s suppressed in combination with high-density logic integration and sample
while the magnetically induced signal passes through the filter. and hold circuits.

Regulator J

«-{ Clock/Logic

N

Low-Pass
Filter

e

Hall Element

X

™~
pne

>
e

Sample and
Hold

Concept of Chopper Stabilization Technique
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AC S71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

Typical Applications

R2
V,
; O s
2 b viour
e ACST712 100 U1 > Re
R1 (5 ACST12 1k0Q c1
3| ,p_ FILTER LT1178 1N914 ) . s $000 pF
Hp- ip- FLTER—) o 33x0
GND : I—E fi 3 001 pF
GND
L 4| Application 3. This configuration increases gain to 610 mV/A
. (tested using the ACS712ELC-05A).
Application 2. Peak Detecting Circuit B
+5V o =
Cave _L
0.1 pF gm
T |
0.1 yF I A 5 Rens
~ e 100 K0 > 1000
@élp’ % 1> O 7 Vg, 4
2
2pe VIOUT 1P+ VIOUT out [t C -
o
I ACST12 s ACST12 JEIN
P 5 & 2w
3| o FILTER I_E,p_ FLTERE—) . L tavrzss
4 P- 5 n
P anp GND P
L D1
= 1N914

Application 4. Rectified Qutput. 3.3 V scaling and rectification application Application 5. 10 A Overcurrent Fault Latch. Fault threshold set by R1 and
for A-to-D converiers. Replaces current transformer solutions with simpler R2. This circuit latches an overcurrent fault and holds it until the 5 V rail is
ACS circuit. C1 is a function of the load resistance and filtering desired. powered down.

R1 can be omitted if the full range is desired.
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ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor with

2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor

Improving Sensing System Accuracy Using the FILTER Pin

In low-frequency sensing applications, it 1s often advantageous
to add a simple RC filter to the output of the sensor. Such a low-
pass filter improves the signal-to-noise ratio. and therefore the
resolution, of the sensor output signal. However, the addition of
an RC filter to the output of a sensor IC can result in undesirable
sensor output attenuation — even for dc signals.

Signal attenuation, AV,7r. 1s a result of the resistive divider
effect between the resistance of the external filter. Ry (see
Application 6), and the mnput impedance and resistance of the
customer interface circuit, Ryyrpe. The transfer function of this
resistive divider 1s given by:

] ) RyvtrC
AVurt = Houvt Re+ Rormec
:-

Even if Ry and Rpgpc are designed to match. the two individual
resistance values will most likely daft by different amounts over

temperature. Therefore, signal attenuation will vary as a function
of temperature. Note that, in many cases. the input impedance,
Rpyrec - of a typical analog-to-digital converter (ADC) can be as
low as 10 kQ.

The ACS712 contams an internal resistor. a FILTER pin connec-
tion to the printed circuit board, and an mternal buffer amplifier.
With this circuit architecture, users can implement a simple

RC filter via the addition of a capacitor. Cg (see Application 7)
from the FILTER pin to ground. The buffer amplifier inside of
the ACS712 (located after the mtemal resistor and FILTER pin
connection) eliminates the attenuation caused by the resistive
divider effect described in the equation for AV, 1. Therefore. the
ACS712 device 1s 1deal for use 1n high-accuracy applications
that cannot afford the signal attenuation associated with the use
of an external RC low-pass filter.

Application 6. When a low pass filter is constructed
externally to a standard Hall effect device, a resistive
divider may exist between the filter resistor, R and
the resistance of the customer interface circuit, Rjyrgc-
This resistive divider will cause excessive attenuation,
as given by the transfer function for AVt

p

Rezistive Divider
gt
Appicason
018 intertace
= Circut
1 +
] o g b
10F TN 2 Ryrre
IIT- 1L _LM " &
Pn1 Pin2 Fia S
Ve
Pns
Allegro ACS712

I

Application 7. Using the FILTER pin :
provided on the ACS712 eliminates the i
attenuation effects of the resistor divider !
|

I

I

between Rg and Ryyrec, shown in Appli- Pni !
cation 6. = .
Pn2 ! 5
R 33 o
- : 5 g - It
- av Appicaton
Pn3 Intertace
| : Circutt
ot !
i 4
: éﬁn‘rﬂc
i
- GND - TATER T
Pins Pns|
T inF
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ACS71 2 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 KVRMS Voltage Isolation and a Low-Resistance Current Conductor
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1. Overview

Overview

1.1.

Espressif

Espressif's ESP8266EX delivers highly integrated Wi-Fi SoC solution to meet users’
continuous demands for efficient power usage, compact design and reliable performance
in the Internet of Things industry.

With the complete and self-contained Wi-Fi networking capabilities, ESP8266EX can
perform either as a standalone application or as the slave to a host MCU. When
ESP8266EX hosts the application, it promptly boots up from the flash. The integrated high-
speed cache helps toincrease the system performance and optimize the system memory.
Also, ESP8266EX can be applied to any microcontroller design as a Wi-Fi adaptor through
SPI/ SDIO or 12C / UART interfaces.

ESP8266EX integrates antenna switches, RFE balun, power ampilifier, low noise receive
amplifier; filters and power management modules. The compact design minimizes the PCB
size and requires minimal external circuitries.

Besides the Wi-Fi functionalities, ESP8266EX also integrates an enhanced version of
Tensilica’s L106 Diamond series 82-bit processor and on-chip. SRAM. It can be interfaced
with external sensors and other devices through the GPIOs. Software Development Kit

(SDK) provides sample codes for various applications.

Espressif-Systems’ Smart Connectivity Platform (ESCP) enables sophisticated features
including fast switch between sleep and wakeup mode for energy-efficient purpose,
adaptive radio biasing for low-power operation, advance signal processing, spur
cancellation.and radio. co-existence mechanisms for common cellular, Bluetooth, DDR,
LVDS, LCD interference mitigation.

Wi-Fi Protocols

e 802.11 b/g/n support

¢ 2 x Wi-Fiinterface, supports infrastructure BSS Station mode / P2P mode / SoftAP
mode support

e Hardware accelerators for CCMP (CBC-MAC, counter mode), TKIP (MIC, RC4), WAPI
(SMS4), WEP (RC4), CRC

* 802.11n support (2.4 GHz)

e Supports MIMO 1x1 and 2x1, STBC, and 0.4 ps guard interval
e WMM

¢ UMA compliant and certified

* Antenna diversity and selection (software managed hardware)

e Configurable packet traffic arbitration (PTA) with dedicated slave processor based
design provides flexible and exact timing Bluetooth co-existence support for a wide
range of Bluetooth Chip vendor.

1/24 2018.02
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1. Overview

¢ Dual and single antenna Bluetooth co-existence support with optional simultaneous
receive (Wi-Fi/Bluetooth) capability

1.2. Specifications

Espressif

Software

Table 1-1. Specifications

Certification Wi-Fi Alliance
Protocols 802.11 b/g/n
Freguency Range 2.4G ~ 2.5G (2400M ~ 2483.5M)

Tx Power

802.11 b: +20 dBm

802.11.g:+17.dBm

802.11 n: +14 dBm

802.11-b: 91 dbm (11 Mbps)

802.11 g: =75 dbm (64 Mbps)

802.11'n: =72 dbm (MCS7)

PCB Trace, External, IPEX Connector, Ceramic Chip

Tensilica L106 32-bit processor

Peripheral Interface

UART/SDIO/SPI/12C/12S/IR Remote Control

GPIO/ADC/PWM/LED Light & Button

Operating-Voltage
Operating Current

- Operating Temperature Range

External Interface

Wi-Fi Mode
Security
Encryption

Firmware Upgrade
Software Development

Network Protocols

User Configuration

Storage Temperature Range

2.5V ~ 3.6V

Average value: 80 mA

—40°C ~125°C

-40°C ~ 125°C

QFN32-pin (6. mmx 5 mm)

Station/SoftAP/SoftAP+Station
WPA/WPA2
WEP/TKIP/AES

UART Download / OTA (via network)

Supports Cloud Server Development / Firmware and
SDK for fast on-chip programming

IPv4, TCP/UDP/HTTP/FTP
AT Instruction Set, Cloud Server, Android/iOS App

2/24
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1.3. Applications

Espressif

Home appliances

Home automation

Smart plugs and lights
Mesh network

Industrial wireless control

Baby monitors

3/24

1. Overview

IP cameras

Sensor networks

Wearable electronics

Wi-Fi location-aware devices
Security ID tags

Wi-Fi position system beacons

2018.02



April 2016

New Products Information

Clamp Type AC Current Sensors

For energy management systems CCT series

Expansion of the line-up. There is a movement to introduce BEMS, FEMS and CEMS by consideration
of the global environment and the point of view of energy conservation-oriented. Its new product 600A
model, the optimization of the shape using a high-performance ferrite core of the new development has
been carried out. As a result it is possible to correspond to the new demand. By the Nominal Current
Transformation Ratio of the series unification, the further standardization of circuit parts is enabled.

- Photo : Type -00

m Electrical Characteristics

56(L)x67(W)x96mm(H) Small size package

Internal clamp diameter of ®36mm (Nom)

Nominal current transformation ratio of 3000:1 *

Clamp type for easy installation on existing power equipment.

Accommodates automatic processes from wire wrapping and
winding to soldering , ensuring high-quality and stable supply.

Equipped with a built-in open-circuit protective device.
Product compatible with RoHS directive.
® Compatible with lead-free solders.

= APPLICATION
For energy management systems such as BEMS/FEMS/CEMS

Part No.

CCT406393-600-36-00 CCT406393-600-36-02

Applied current (50/60Hz) / Arms 1.0 to 600
Maximum allowed current / Arms continuous 700
Internal clamp section diameter. (Nom) 36mm
Nominal current transformation ratio 3000:1

Output current accuracy

200.0mA+1% (600A, 50/60Hz)

Phase difference

0.35°+0.2°(10Q,600A, 50/60Hz)

Secondary winding resistance

64Q

Open-circuit protection

7.5V Clamp element

Pin contact

SYM-001T-P0.6 (JST) SPAL-001T-P0.5 (JST)

Output connector
P Receptacle housing

SMR-02V-B (JST) PALR-02VF (JST)

Socket contact

SHF-001T-0.8BS (JST) SPHD-001T-P0.5 (JST)

Adaptation connecto

Plug housing

SMP-02V (JST) PAP-02V-S (JST)

Output lead wire

AWG22 155mm

Allowable desorption number of times

About 100 times

Withstanding Voltage

AC2200V , 1min. (Between outer case and output)

Insulation Resistance

100MQ Over (DC500V)

Flame retardant grade UL 94 V-0
Temperature Operating temp.** -20 to +60 C
range Storage temp. *** -30 to +60 C
External L x W x H (Max.) / mm 56 x 67 x 96
Individual weight 535 ¢
Packaging quantity (pieces/box) 8

* 9000:1 is general for nominal current transformation ratio of the said class product.When a product of 3000:1 is used for this, it's possible to set load

resistance (RL) to only one.

**QOperating temperature range includes self-temperature rise.

***The Storage temperature range is for after the assembly.

S&TDK

https://product.tdk.com/info/en/index.html

TDK Corporation



"CCT272440-80-10" type

Added 80A type "CCT272440-80-10"(Internal clamp section diameter of 10mm) to the line-up.
It's produced by the same magnetic material like 30A type and 100A type.

Photo : Type -00

@ Electrical Characteristics (LINE-UP)

©30.5(L)x27.5(W)x41.5mm(H) Small size package

WAPPLICATION

®Internal cdamp diametar of ©10mm (Nom)

®Nominal current transformation ratio of 3000:1 *

®Clamp type for easy installation on existing power equipment.

® Accommodates automatic processes from wire wrapping and
winding to soldering , ensuring high-quality and stable supply.

® Equippad with a built-in opan-circuit protective device.

® Product compatible with RoHS directive.

® Compatible with lead-free solders.

For energy management systems such as HEMS/BEMS/FEMS/CEMS

Photo * Type =02

PartNo.  Type -00

CCT406393-600-36-00

CCT354571-300-24-00

CCT323047-100-16-00

CCT272440-80-10-00

CCT261631-30-06-00

Type -02 CCT406393-600-36-02 | CCT354571-300-24-02 | CCT223047-100-16-02 | CCT272440-80-10-02 | CCT261631-30-06-02
Applied curent (S0/6082) / Arms 1.0 to 600 0.1 to 300 0.1 to 100 0.1 to 80 0.1to 30
Maximum dlowed cLent / AMRE contuous 700 400 200 120 0
Intemal clamp section diameter. (Nom) 36mm 24mm 16mm 10mm 6mm
Nominal current transformiation @to 3000:1
200.0mAZ1% 100.0rA% 1% 33.3mA+1% 26.6mAZ1% 10MA£1%
Ouyat currest acusacy (6008, 50/60Hz) (3008, SO/E02) (1004, SO/60HZ) (B0, 50/60Hz) (304, 50/60Hz)
0.35%20.2° 0.7°40 5° 1.2930.8° 1.7°41.0° 3.0°£1.5°
Praze difference (100,6004, (100,300, (100,1004, {100,804, (100,304,
50/60Hz) S0/60%z) 50/60042) S0/60Hz) 50/60Hz)
Seconcary winding resitance 640 1730 2850 3520 4920
Open-dircuit protection 7.5V Camp elemant
Yype | PIn Contact SYM-003T-0.6  (IST)
Outpxt 00 | Receptacie Housing SNR-02v-B (IST)
CONNECEDN o pe | Pin Contact SPAL-COLT-PO.5 (JST)
*02 | Raceptacie Housing PALR-02VF (IST)
Yype | Sockes Contact SHF-001T-0.885 (1ST)
Acaptaion  ° | Plug Housing SMP-02v (3ST)
CONNECEDN o e | Socket Contact SPHD-COLT-RO.S (IST)
02 | pyg Housing PAP-02V-S (IST)
Outpes lead wire AWG2Z 155mm AWG22 120mm AWG22 150mm AWG2Z 155mm AWG22 160mm
Allowable desorption number of times About 100 times
Withstanding Voitage AC2200V, 1min. (Between outer case and output)
Insuldtion Resistance 100M2 Over (DCS0OV)
Flame retardant grace UL 94 V-0
Temperature| Operating temp.** -20 to +60 T
range | storage temp.+++ 230 to +60 T
Scemal Lx W x H (Max.) / mm 56 x 67 x 96 9.5x485x 72 35 x325x47.5 30.5x27.5x 415 286x185x32
Incividual weight 535¢ 2219 709 41g 24g
Packaging quantity (pieces/bax) & 24 *% 36 0

**Operating tavpersture range ndudes saf-tamperature rise.  ***The Swrage tevperature range is for after the assavbly.
RoHS Directive Compliant Product: See the following for mere detals ralated o RoHS Directive compliant products. htpJ//product tdi. comfeny/environment/rehsy’

A Al specifications are subject to change without notice.

(Code  LIoee 20 Py

STDK

TDK Corporation

https://product tdk.com/info/en/index.htmi

The contents of this catalog are the information curvent as of Agel, 20186,
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IDUINO for maker’s life

Description:

This Arduino data log shield is a dedicated ,well-designed and not expensive data
logging shield. Which is originally designed by Adafruit, we only add some power pins
and change the appearance to make it good-looking. And most important is that we
have soldered the pins for you, so you needn’t do that, Now it can directly plug into
Arduino compatible UNO/Mega board.

This popular is"R3" compatible so you can use it with just about any Arduino or
compatible. You can be up and run with it in less than 15 minutes - saving data to files
on any FAT16 or FAT32 formatted SD card, to be read by any plotting, spreadsheet or
analysis program. This tutorial will also show you how to use two free software
programs to plot your data. The included RTC (Real Time Clock) can be used to
timestamp all your data with the current time so that you know precisely what
happened when!

Feature:

e SDcardinterface works with FAT16 or FAT32 formatted cards. Built in 3.3v level
shifter circuitry lets you read or write super fast and prevents damage to your
SD card

e Real time clock (RTC) keeps the time going even when the Arduino is
unplugged. The coin cell battery backup lasts for years

e Included libraries and example code for both SD and RTC mean you can get
going quickly

e Prototyping area for soldering connectors, circuitry or sensors.

e Two onfigurable indicator LEDs

e Onboard 3.3v regulator is both a reliable reference voltage and also reliably
runs SD cards that require a lot of power to run

e Uses the "R3 layout" 12C and ICSP/SPI ports so it is compatible with a wide
variety of Arduinos and Arduino-compatibles

www.openplatform.cc
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Shield Overview

The data log shield has a few things to make it an excellent way to track data. Here's a
rough map of the shield:
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SD Card

The big SD card holder can fit any SD/MMC storage up to 32G and and small as 32MB
(Anything formatted FAT16 or FAT32) If you have a MicroSD card, there are low cost
adapters which will let you fit these in. SD cards are tougher to lose than MicroSD, and
there's plenty of space for a full size holder.

Simply Push toinsert, or Pull to remove the card from this slot
The SD Activity LED is connected to the clock pin, it will blink when data goes over SPI,

which can help you detect when its ok to remove or insert the SD card or power down
the Arduino.

www.openplatform.cc
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The Level Shifter moves all signals from 3.3 or 5V down to 3.3V so you can use this
shield with any Arduino safely and not damage cards. Cheaper shields use resistors to
level shift, but this doesn't work well at high speed or at all voltage levels!

The SD library, download from here https://github.com/adafruit/SD

Real Time Clock

This is the time-keeping device. It includes the 8-pin chip, the rectangular 32KHz
crystal, and a battery holder

The battery holder must contain a battery in order for the RTC to keep track of time
when power is removed from the Arduino! Use any CR1220 compatible coin cell.

RTC Library, download from here:
https://github.com/adafruit/RTClib/archive/master.zip

Data logger

For using the data log function, you need the following parts to get this shield work.

e Arduino (of course!) an Atmega328 type is best - we always recommend going
with an official 'classic’ Arduino such as the Uno.
e SD card formatted for FAT and tested using our example sketch
e (CdS photocell and a matching 10K pulldown resistor
e Temperature sensor with analog out, such as TMP36
e Battery pack such as a 6-AA 'brick' and a 2.1mm DC jack.
e oryoucan use a 9V clip for a power supply but a 9V powered logger will last
only a couple hours so we suggest 6xAA's
e Some 22 AWG wire, soldering iron, solder, etc.
About how to connect the parts, we can refer the Adafruit’s tutorial from here, but
remember, this shield have soldered the pins already,

https://learn.adafruit.com/adafruit-data-logger-shield/overview

www.openplatform.cc



Qingxian Zeming Langxi Electronic www.micro-transformer.com

ZMPT101B
Current-type Voltage Transformer

Small size, high accuracy, good consistency, for voltage and power measurement
Structural parameters:

A
4 ] i

18,610.2
12,710, 2
16. 7£0.2

40, 8Circular needle pin

'

Remarks: primary input: 1. 2 pins secondary output: 3. 4pins
Or
primary input:: 3. 4 pins secondary output::1. 2pins
“*? Same polarity

Front view Bottom view
The main technical parameters:
Model ZMPT101B
Rated input current 2mA
Rated output current 2mA
turns ratio 1000:1000
phase angle error <20’ (input 2mA, sampling resistor 100Q)
operating range 0~1000V 0~10mA (sampling resistor 100Q)
linearity =0.2%(20%dot~120%dot)
Permissible error -0.3%=<f <+0.2% C(input 2mA, sampling resistor 100Q)
isolation voltage 4000V
application voltage and power measurement
Encapsulation Epoxy
installation PCB mounting (Pin Length>3mm)
Operating temperature -40C~+60°C
Case Material ABS (Note: ABS CASE is NOT available for wave-soldering)

Tel: 86-25-52601870 E-mail: zm@zeming-e.com
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Direction for use:

R R’

—_

Us: 0~1000V IMPT101B | R]] U-

P
v

R !
—_ - -
Ui: 0-1000¥ ZNPT101B pPO / _oUz Ui Ui: irput voltage Uz output voltage
T — e——,
l rﬂ U= R R’ : limiting resistor

O
v

Rl

R: sampling resistor

Figure I FigureIl
1. The typical usage of the product is for the active output (Figure I ). R’ is a limiting resistor, R is a
sampling resistor.
2. The product can be directly through the resistance sampling , easy to use ( FigureII).

Tel: 86-25-52601870 E-mail: zm@zeming-e.com




Arduino Uno

AARAAAAS B DR NENH =
. . "

W NOMNEMNAG ~ . O .
SRRt S UNO ‘meo T
O® UNO

YPING PLATFORM o’ e

Arduino Uno R2 Front Arduino Uno SMD Arduino Uno Front Arduino Uno Back

Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic
resonator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmegal16U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial
converter.

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

Revision 3 of the board has the following new features:

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

Stronger RESET circuit.
Atmega 16U2 replace the 8U2.

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

Summary
Microcontroller ATmega328
Operating Voltage 5V

Input Voltage (recommended) 7-12V



Input Voltage (limits) 6-20V

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

Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

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

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Schematic & Reference Design

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

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

Power

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

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

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

The power pins are as follows:

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

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

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

¢ GND. Ground pins.

Memory

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

Input and Output

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

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

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

e PWM: 3,5, 6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.



e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication
using the SPI library.

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

The Uno has 6 analog inputs, labeled A0 through A5, each of which provide 10 bits of resolution (i.e.
1024 different values). By default they measure from ground to 5 volts, though is it possible to change
the upper end of their range using the AREF pin and the analogReference() function. Additionally, some
pins have specialized functionality:

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

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

See also the mapping between Arduino pins and ATmega328 ports. The mapping for the Atmegas,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or
other microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is
available on digital pins 0 (RX) and 1 (TX). An ATmegai16U2 on the board channels this serial
communication over USB and appears as a virtual com port to software on the computer. The '16U2
firmware uses the standard USB COM drivers, and no external driver is needed. However, on Windows,
a_.inf file is required. The Arduino software includes a serial monitor which allows simple textual data to
be sent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is being
transmitted via the USB-to-serial chip and USB connection to the computer (but not for serial
communication on pins 0 and 1).

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

The ATmega328 also supports I2C (TWI) and SPI communication. The Arduino software includes a
Wire library to simplify use of the I2C bus; see the documentation for details. For SPI communication,
use the SPI library.

Programming

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

The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new
code to it without the use of an external hardware programmer. It communicates using the original
STK500 protocol (reference, C header files).

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

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

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

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

You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and Linux) to
load a new firmware. Or you can use the ISP header with an external programmer (overwriting the
DFU bootloader). See this user-contributed tutorial for more information.

Automatic (Software) Reset



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

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

USB Overcurrent Protection

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

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
connector and power jack extending beyond the former dimension. Four screw holes allow the board to
be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil
(0.16"), not an even multiple of the 100 mil spacing of the other pins.
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