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Abstract
This project present..the electrical measuring_device ADE7754 about work

function, it’§ #a multifunction - and- the- .microcontroller this % project use
STM32F0discovery. Which-all have manifold werk function/ The measuredivalues of
the power line can, be. displayed via LCD display. Valugs-that shown on LED display
are the values of the voltage and current at the time in'power line, It’s the RMS
(Root Mean Square) value involve power factor valtie. Al these values dre used to
determine thetenergy of 3 phases electric. The device ‘and: circuit) desien is high

efficient and ‘reliable;
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o w o v > o a = o v e i v
@97 Masnusi Uil A8 Masouisaesaenlalani wu denainrysaues

2. v  aol.a T e ar 3 o v o wr i ¢ - '
ndiutn gy A wsaacaeunaenu i Tund s ey indeali wSenin

o as

n1a9lW9%3 (Reab Powen),” Activie Power s atUudiu v

L Fovnmamildah ilefinssuaiivvsaiingar sthamulwinsiaastitadusuleg lua
wu ziiansmdsnhlifednduimdniusoujuaairsdsulbiivazgnudsuludy
wdanuaumannesiiogsetunambilitinnisaadindsiuusiodiala ol
nsuuaaduariiaegnadu Mbuuinuarau sibiAansaseidnduivdnilotinsanszua
Tiusamileni lurSsruiimde wlaiianisnduiiamaveunasing wdsuitasaueglugy
aunuwimanazgnuanUdsssenin mdalihuuud liannsawilldels Wumdsnui
Wlunsaeauswimén Afesielifurnannioni ddnuiite sdslwiiuwenii

(Reactive Power) finuaeilu Var (Volt-ampere reactive)

»

C Aaduiulsyy Usenaulumetididninse 2 $2219vunuiu lasiiansladidnadndusian

- < Qs 10 = ] 1 J
UnAeziinnanidlumsudennssualiihnse LiviliiAanszualiihlvadu uidelimstou



w 1 w ¢ o 0 vV a ¥ - '
ussdunlsnaan WwuldihnsauaadugUlew wilitianssualuatu diolinsyualvar

2 ar as o

o v oa & & a o o as 1 & °
iliiieauu i duluiioanslndidnadnwdsauludiutinnane nusvaaamisni

2

=i 1

ar i i 4 153 a ar s
Ao Wundnuidsieadauuiwihazaulusuiudsey wdsui asgnarsmnduanly

syuvlutaseSsmuiitmunzan 1Sunin Reactive power wunu dviuneidu VAR wuiu

2.2.3 drudsznavduuiasmalwiiaua

druvsznavauuasihunldlunsivssiusesiunaznszualnihanaly
mu:ﬁl,ﬁm::uulﬂ.jam;a Iﬂanifﬁﬁizuummwaauqa (Balance system) @uusznavauung
aduiaauuaradiuadueiilugug doulunsilszuulidima . Unbalance  system)
dulsznoumnnasauwaavkazdduagualiiuaus tauldn138ns8esdiuseney

3 d Faszuulwihanaiamanseesuieleinigun 2.2

AQT,
I Bi\( Lz 7?};} o
Iea
_ (b) ()
(a) Positive, (b) Negative, andi(c) Zero Sequence
Components

d 1
U 2.2 Adnsdudssnovaunasniwiiaulanes Cdment

dudsznavanasddUwEan ( Positive-seguénce '\component) Usynaunie 3 iges
(phasors)  TifluunaninAu uudRT9Ru-120 demrdmsEnaumnnasaduaay
(Negative-sequence component) Usznaume 3 iwas ( phasors) vy Wi
sy 120 3rn udlidwiumanssiuiududsenevamnasarnumauindlsenou
dumsduaRud (Zero-sequence component) Usznause 3 ile3 fiflvunawiniu
wasflaniiy (in phase) fufuasnsadouduaunisaudiiusvoussiuusazmald

s

atl

Ia = Ial + Ia2 : Iag (2.4)



Ib = Ibl + IbZ - e Ibg (2.5)

Ic - [cl . Icz + ICO (2.6)

wazausneuduaunisauduiusaunseualauinednu

Va = Val e VaZ o o Va{] (2.7
Vg =Vy1 + Via + Vio (2.8)
V= Ve =¥y ¥ Vo (2.9)

lunsiissvuduna (balance system) dnlsznauauinasanuWaaulayawua

Aud Tendugul Muuaasmaviges uaaman sy | 2.4 daunsdiszuuliauna

w
s

(unbalance - systern)— @uidsgneumaraiasuaaUsasa UL LW uguddniu

. W =t
HATIIMANLYDS Wdaan a5UR 2. 3uay 2.4
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Y

Az = Ry e Y .» sy ;d‘ = WE :j“VLI iyoliy 37 ¢ v o
AdIsHItMENa SN dnTUN W{LEUQ TULNDANIANYINTUU ‘z\la‘igigm MU tulydselasumuniIsnn

ludansiilaniieau Sniavnuliludaulanion wagdenasadulivesenasynassndnisdlly



o
unv 3

ATANUUIUY

Yov v X 4 £l < o @
Tassnutldainiuiessnuuugagunsalsuiululasaoulvsaaes wialdlunisia
AT Tauseiulni ( Voltage), Janszualvvh ( Current), daraalwih

@ o o 1 A ww o i z v a < o
(Power), UuiinuauaziAmiinlauvitnsasuiiieu ( Calibration) Aufitnasuinsigiuiive

s A

agnaes annsmhlUldnulanegliiaugendudousazannsannwiyagunsailua

.

AmLAN NG lneeeasaan Iumeuns U URG e

START

Y

31 ‘msAnwigunsina Suliasdueya

3.1.1 STM32FQ Discovery
31.2CADET54

3.1.3 ( Serial Reripheral Interface

3:1.4° LCD ax20

Y

3.2 mMipenLUUYRUnTal
3.2.1 yavslawdanssua

3.2.2 ADET754

3.2.3 9anuuuNTUAUG

= )
JUM 3.1 uanusudstumeunsesnuuulusunsuuazyngunsal
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3.1 nsAnwRigunsniuazn1ssudedoya

3.1.1 STM32 FO DISCOVERY

STM32FO0 DISCOVERY finuasiavainvans flgunsaiifandusnaned
annsaifeudeiuineveedn dmiunsideudseiuiuuarnsasvasuiiiedeiy diu
sisveny Bunmuaziowimadmiunsidensefisiasituueiauasihedemsnsiaasu 1
naealW LED 4 a9 -LD1 (Auns) Tl 3.3 vdwsulalday, - LD2 @una / E087) USB
dmsunsieans, - LD3 Gidlen) dwsu Pco 19 WIWN,.-. LD4 (@) dwmifu PC8 Lawivm
aaatfuna (Fusulaliiubzdmsusidnailv) uaadelinaguen 3 V uaz 5V
wnastelvneluueie: Wuda USB 1309000 10UaNKse U 5.V Laymiiaanusn6d

Alaluswviay, 8 nlaludusy

3.1.2 ADETT754

ADE7754 gnimsualidmiudamsnulivamaindl Active Power uay
Apparent Power g Anatog- Input /6 /fhaaiusis@iisald ADET754 svianvane
willouil Power Meter Iadaumivu ms Farwasaliiuuy 3 i 4-ane (Stan), 3 wla 3
aw (Delta) oy wuy Delta @ ey tuduweamsfiamar = RMS, Active Power
uaz Apparent Power Imidiuvas  ADET 754 AosvuuvopiugnisS oyl IS 1w ulauuunen
wla (fufe nosesIdaay Channel, " nasAnnemia)’ CF Output  gnaalliiinns
nevauauilafaanagAt Active PowerADET /54 - dintsuanisiogaillaafuasnduvea
nvuaLazusIvy Tnsydaunsaiisiosinsoonuuuiidel 2 1 gavdel@enszua ( Current
Transformer), 2) ADE 7758 Aq3msaa)aussnuvedivhanand agvinnsrensaiu Tuvhanu
wialaensauayldADET754 [ Tusinsiatausaiu dunmsiadyaunszuavasiiihanua
srliwiloudasnszua wlasdyaluihnou Seesdedygnaluss ADE 7756 aamiju ADE
7754 avAnnuAnszuaLazusIduRdslidudr RMS ddludt Microcontroller 91ntu

i

Microcontroller fignlusunsuliuarvzdealluanwmaluss LCD
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FUNCTIONAL BLOCK DIAGRAM

{BFE—+- () (1) oF

ADETTS4 REGISTERS AND
SERIAL INTERFACE
3

5Uil 3.2 wanaguanUmenssumelu IC 1 ADE?754

CF E . E] pouT
DGND [ 2] 23] SCLK
DVop |2 22| DIN
AVop E E T8
1usls] ADETT54 [20] CLKOOT
tan [ 1op view [ 18] CLKIN
lga E {hot to Smia}@ -1}
Ioy [ ] 17] HESET
Icp E E Vap
len E [E] Vep
AGND [11] [14] Vee
REF oy [12] [13] Viy

UM 3.3 uanwiumisniinaguas ADE7754
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A58 3.1 uananthiivesusadlu ADE7754

]
UMW

-
Y2

A1NAANY

CF

= o 4 o Vo i 13
YAoUITBUANAUA Output Mtiagvimhilusudoyaves
2 ar 3 e v v o -
Active Power ngussanAvesviiifielidlnvinnuuazasuiioy
< 3 o
Output Full-scale 993m 1@ 730 Scale Tnannisilausid

UuL1 CFNUM way CFDEN

DGND

: ey - -a 1 " X N
PN 1A 19898 ResRERa (WU Multiptier, Filter,
Digital Converter) IWs1z 379798l udEsunauly ADE7754 @4
Tvesneudntasudiuansalenns lUdduraennsngey

dransenudasyUuinaale

DVpg

Digital Power Supply i euwsmuasalyiosusyaulsysnm
5V +5% Tun1svirnu milldmssesiudutnnsad DGND fe
ar 3 ot 3 =
ANUUSERUIM 10 1P WvruTulasdinuyssauuuwsiiia

W9 10 nEUUaYNTH

AVpg

Analog Power Supply minainisinwifiaglusyeiu/5v +5%
5 s s 1 .:! ar : <
lap sy assimnadauivpansvaonva s Wuldy Noise 7l

' n w { 1 2000 £ I %o
s idmudsimanishildnelsesetautinsan uili
AR3ABTIAUTINGIIN AGNDAERNUYSEIVUNA 10 pF wuy

YLAZAAUUTUUULITIATAR 10 nF wuveaynsy

5,6;7,8;9,10

bap,lan ;
lge.lan ;

leplen

Analog Input Current Channel (Hutiosnnaiiléiiu Current
Transducer dslutonansifiin1se9deiia Current Channel way
Input 5ﬁ1msnLUﬁuuLLsaﬁ’ulﬁLﬁuﬁmnszé\’uﬁtgfgwm Input
MANAEAR 3 iU +0.5V, £0.25V uay +0.125V Jusgiiu

n15i@en Gain 30 PGA

11

AGND

Analog Ground Reference 4@ w3y ADC, Temperature
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Sensor wazauq NlmTIEENAnBLTU Analog Ground Plane

'?I’é)‘!]’]

ANRNAATIY

way Quietest Ground Reference Tus¥uu Quietest Ground
o [ W W - [¥] 5 [l

Reference gnldiialufmondsdmiviesouasnianug (g
Anti-Aliasing, Current uag Voltage Transducer tWalviin

Noise 58U 9 ADE7754 upt¥ign Quietest Ground Plane A23
Azmefy Digital-Ground Plane uAIniAe 13N Quietest
Ground Plane Wuiveniudviunsavgunsalsnagasuy

Analog Ground Plane

12

REEnjour

Tidurvnadhdmiu Voltage Reference modwlasdnuni
agil 2.0V+8% u,azmﬁwwﬁw‘ﬁrqquﬁag:ﬁ 30ppm/°C
Hond I tuna R I nILuenaLinMsdote AUl lu
YA, 110 LdAa R iU AGND Faesauiuls: uuuigsniie

MR 1 puF

13,14;15,16

VN 1 VCP;

VBP ’ VAB

Analog Input #1viy Voltage Channel &4 Channel tign
o 4 2 as i v a e
Amustwelaify Voltage Transducer uazildhunanidans

g d‘l - U J .
Voltage Channel luonansil Buwvvamilutwu Single-

1

Ended"Vo(tage g Maximiim Signal Level £0.5v Fuiuatoa

v

Ao W iansadtsuaieildszgls mput Hiu Voltage
Input Baiissaudayans Tnput Lanswnnian 3 seAuAD
+0.5V, +0.25V uag +0.125V Jusgnumsiaon Gain 910 PGA

ety

L

RESET

3 - | v aa
91 Reset Uau Logic Low uuwniliivelviesn ADC waz933@3nea

agluanIn Reset

18

IRQ

Interrupt Request Output Wuwuu Active Low, Open Drain

3 = fos P a '3 - Y
Logic Output E]ULG?Q??WLﬂUllUUV‘ﬁ E)HW'JLWE]'E'E']NTSQU{] Lﬁﬁlﬂ
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(Maskable Interrupt) Usznaulude Active Energy ASaila
uaz Apparent Energy Ansaa1liuariinas Sampling ve4

Waveform figaoa157 26 kSPS

19

CLKIN

1y Master Clock @3y ADC wazUssananadyguainea
Internal Clock asnsodenisit Logic Input 18Tnemsa Parallel
Resonant AT Crystal ansafiausaniu CLKIN way CLKOUT
wielviidu Clock Source w3y ADE7754. Clock Frequency

dwSunmsvinnuAe 10 MHz Tragsiiuuszauuuesiiiatuin

22pF uav 33 pF/Arseslinuiaasyustan, Gate Oscillator

20

CLKOUT

1 p P Wes of o v
Crystat amasalbousosugaduasy) CLKIN Wesaitasunsls
PenuAabillY Clock Source #9%3u. ADE7754: GLKOUT
anmpdumany cMos Tl nileil External Clock it

97 CLKIN v3adleltnstd crystal

MAfinFARNL

21

€s

Chip Select Wudutad 4-Wire Sexial Interface dmsu
ADETT5& 1V uunr Active:Low LogiC input \Wousilu Serial

Bus fiugUasaisingg

22

DIN

Data Input @3V Serial Interfac& Yoyadu@naanuuidounu

NI U SCIK

23

SCLK

Serial Clock Input @w3U Synchronous Serial Interface

24

DOUT

B ; r ]
Data Output d3U Serial Interface Iagtoyavzgnidau(ds)
panNYIUMBFYYIUNYaURRUIN SCLK Tasunfiudr
Output 9wi] Impedance gaiudousiininisdstayann Serial

Data Bus
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3.1.3 Serial Peripheral Interface

SPI w3® Serial Peripheral Interface (Huisnsdeasgunuumiia #ldlunts
a - : . e ¢ w i ] A‘ L3 L U AJ L3 < =
Andadeansiivguninl Methudu wWiumes naenegy ATBNALNUILDT uAzBuY Bnune
T o e e o o o v ' ' @
fawimsdeansvey USB Adiladdunisviuiiniiendt uimsdeansluguuuy SPI Adagn
lauriuagluunApplication
o o @ =< o | -l Y
sl viendlugunuuiligunsaldmilsviwihidu - MASTER Tuwnizdidne
o4 o v y W ) " ow |
wilavhmdidu SLAVE LLaxawaya'luTwum Full-duplex UUMHI18AIUIT JYRINENITOHS
o Y ow i YT T s e ! & vl
miildszwing MASTER uaz-SLAVE-IFodaaiiat tunasdeaasuuy SPi i Lildthnasgu

Amuamed Ideyanideiuseseglusuiuumia’ format wutluinBunisin  protocol

nsAeaTTUD WY

n1sdoAsfaY Serial Peripheral Interface

= { v
3UN 3.4 uammsdeasay SPl

f ek 0 ‘
gunsaliigensiinisldnsideansuuu Spi oy

« MsuUastayavin Analog to Digital w381n Digital to Analog

o MIAARBNUNUIWAIININ EEPROM way FLASH
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o lo%Usyinan Real Time Clock : RTC
« @uwes §1mIn Temperature sensor , Pressure sensor

. 511 9 Ly signal mixer , Potentiometer , LCD controller , USART , CAN

controller , USB controller , Amplifier

& o
WUTIUNTTN Y

SPI Ao sanedayas Al v ATITISeNIudDYnsy "four wire" 1Ay 0

dvau loun

] 3 :
AT 3.2 LARINTTNI9IUYEY SPI

Line Name 1 Description
SCLK 7 Serial Clock ' Qutput from_master
MOSI/S!MO Master Qutput; Slave Input Ot.‘r'tput from master
MISO/SOMI Master Input, Slave Output Outﬁut from slave
SS Slave Select Output from-master (active low)

o = ' & ¥ o # o L T -
WMARANIIONIT mastér, NusEAn MM unaings vivuaituiaaugunisiaoans
e‘:’ \ - ar = ar ~ o o s & [l
Mavun lasauAunsaa seaEgiamnan aauawioiaslusndaaula’S wie d

@

foya nolunsdedns willumsdoasioy fatt duplex Tunsihdyiioya

s v

v y < & ' o &
1l Aygatdinss viie Stave select Tunsal il slavedinnnia 1 o1 Teenis
viliidu sS HssaudypnudisLowsiisdasnisiasedy Slave wila nguduaramnig
fipansfnredeansiu Slave mla Miwwinlidyn SS 189 Slave M fisziudnynn

Wy Low
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sUil 3.5 uﬁhigﬂw%msﬁﬁ@;ﬁim% 1 sty Slave 3 @

3.1.4 LCD 4x20
LCD swas mﬂﬂmmnuima LCD'luT.uﬂa LCD ﬂzumut}‘s"nau‘wan% 3 il

> muﬁﬂma(dnsptay)ms'[ulﬁwaﬂmmwmn1‘muamuﬁ'lmwuimuamﬂ
tL‘Em'\nm&man muuammuuu'lummawagaﬁuﬂ‘mnauu% LCD

> mmuﬁmcqntml.lernﬁugﬂg'm'umgaa'mgu!ﬂs:umuuanmmuqums
vhawwesluga LCD WU AU M uansishys visldeunosives
Hustu shauauildtumunsilaeianz Suiidenlifewes  HDaa780
uaz HD61830 lay HDA4780 Tdmaumn LCD wuudnuse du HD61830
ldmuau LCD psmidin

» fadu(drivenfufudygrannsmuauanduliduaniua uane
foyanuiirmusduildimihilumaduiildun wes  HDA4100H |,
MSM5259 (Husiu
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3.1.4.1 Tassafuneluvesinatuquluga LCD
ol ° v 2 s J L ¥ o Q‘J v
Tunasleniluga LoD sndudioimmdnlafeiulasiai wavidaild

Tunmseunulifidereu lutiszwesndadie LCD uuudnusy mwsvannsadilaldine Tigy
i P15-1 iuvdenlaesunsunisluvesduaiuau LCD wes HDA4780 Faldluluga LCD wuy
gnvsy Usznaumie -
> Urirlafdunmandna (udwilifnseiudedoyatuigunsaimeuen
i
mevieatoyatioennelumniunl
> FRdneimdstnstruction-RegistorIR). iu3daimasldiudayaddenn
gunsaimeuenieihlueiuainsuanwa
> FAawnoidoya(Data Registor : DR) (Huidawaslusudayaningunsal
meusniitodwislUdmissmmsaivanihiiudegauassaniavadoyaluaiaisnys
dsdiluustifusgnes
# wauilutoyauansna(display- Data RAM. : DDRAM) 1Ju
WBANT
ussviifudoyafiunainitaings |OR famuanasiiteualu- - ODRAM “HluiTnansns
(Look up-lable) waswihshesitiullvihernudisauiaswsifusas nusiiet lUianil
FLARING

Vee S—w> % _ =55 § P, cul
GND === — i CiZ
OSC1—%—» L0
OSC2—R>W

RS
R/W -
E < "

1 4 puraseif

16
> COM1-COM 16

DB4-DB? <5 .
DBO-DB3 =L 7

40
| <2 SEGI-SEG40

doufudogiy g [ﬂmm'wlw

#ivfu LD
I N

Wi

PR
=
[
W
o

d o a
3U# 3.6 lapzunsunisvinauvealiga LCD wuusnusy
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» saufiufiones (Character Generator ROM : CDROM)

humhoanadseuiildifudoyamsnvsviedydnvaliiannsagiueenly
wansiishuanawale fvun 7200 Ua lasszgnaulasmerivesieyalu

DDRAM

7 Wsuiuaa9nvse (Character Generator RAM : CGRAM)

Wumbsanudusuanug 512 daldidudnusidinsainaiiududuln lu
nseliishanyslu~"CGROMliwesnd mailvuuazoeluliiuila
wiugay CGROM A Wlsudayaatlu DDRAM W@ 8o tayavzing ua1n

CGRAM L84

Dl o g ol ° W %
ulan—BUSY 1fudmivimihiudsanngnmainuressinaugulvgunsa
. v a ar, 3 o <& 1 s “; J ]
meuenvsauIirIuRImsaaSudoaniamdevisliinaluniaunisds

ToyanioATEILgIIPIUANRBIRTINAD VAN UEYBY Wan BUSY ilduney

3.1.4.2 Tuga LCD wum 20 fivdnws 4 Ussvia (LCD 20x4)

@

dm3dluaa 1LCO AonsldlumsAinu Whoun|| 20609085 4 ussiia
Wiasnsagn mie kapfiuluga LC0 Milassadiaduunns gl ddudmmapie wasil
nssryusiuanmenuoontdmuinan 8l EMO20L" 1ReBanTOMC- 1611 7ARBIRBUMIN
(Optrex) Wudu Wisgaslsinwradinsaaesilifeiuedifgritufelves / £Daa750 ves

JaNY

powe 24

ol

St

b‘\

3U# 3.7 aesdmiuneasenisuanstenuuuluga LCD 20 Mdnys 4 Ussin
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[T
as

[ i L 74 - o al at a 4
Tuga LCD 9unn20 x4 flvaeioldawisdu 14 91 In153a simsdavisalugusn P15-
2 AMSUTwanBuAnINNUYDLGaT TGl

141516

L
st ty

arud !
HINTHEST

SUM 3.8/LCD 4x20

P 1 0 W
ANTNN 3.3 gUintazmsiauiluna LCD wuusnuse

RS RAW E NSy |
0 0 _J/__ @oudd
& 1 3 ik 11 d'wuaﬂ"mwm‘[u@a (o 9
1 0 N2 GEILHE
1 1 A ) guloua
ANS97 3.4 uananTsuthiinsine e uAaze
| dydnwal MoBultie.| 5oy witii
1 VSS Ground - oV | Ground
2 VDD Power Supply : 5V | daruusaduliides +5v
3 VO LCD Control ; - | deduuswuiteusuaadiuveanis
uansmHa
4 RS Register H/L | RS=0 munefasimanifnnetusiawmeirds
Select (Instruction Register)
5 R/W Read/Write H/L | RS=1 winglnaimsAndenuidamesveya
(Data Register)
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6 E Enable H,H->L | Enable Signal

7-14 | DBO-DB7 Data Bus H/L Data Bus Line
15 A BackLight A | - | Back Light +5V (dm¥usuiiil Back Light)
16 K Back Light K - | Back Light OV (@wi¥u3uiisl Back Light)

Vss (¥11) : 6iaN3 14

vdd (v12):alwides +5v

Vo (113) : lunBunaiuussduiioudiurnudivesmsuanina

Rs(ud): T dunalilumisuenefvaroyaiiinsysznanalussiu dudu
FdidmiuTianes R wiaduloyadmividamed DR agdanilidu “00” deyadi
dunsndurds uidhnidu 17 doyanidunisiiutoyaiiosuanua
RW(@AS):Hunillfidanmssiunde@oudiayafluga teo dulu “0” Wuns
Al AdsuToya usdnid “ 17 sedhinise oy

E (116) Lﬂu*mﬁnw?u%uﬁtymwmﬁaﬁxﬁuLatﬁa‘[mqa LCD Tvinanu

DO-D7 ) (v1 7-14): \hyuiliiunssinuwostioyasvwing - LCD Augiunsalaneuen

U9 8 Un 8laud RS,RAW was E a2lg3auny




3.2 mseanuwuuyagunsel
dmiunsiaiddwihannnaszaodiguniainldudyauusiukasnssua lned

grgunsaiviiie v ssisnoluil
3.2.1 yavsiauuadnszud (Current Transformer)

3.2.2 gUnsaldmiuns1adudayeyiad Aa IC luas ADE7754
3.2.3 2ONUUUNIS

NI IaLsruraslihaua avinnsrensesnuliihaumalasase uasly
ADE7754 \usansiaiauswiu drunisiadaapaunssuavadlwihaua svliviouas
nszid  (Current  Transformen tiUasdayanalwihneu Sewwedsdygaluds  ADET754
9Ny ADET754 ssfutiinssuaasuswuianalidud RMS dsludi Microcontroller

21Miu Microcontréller nazawrallianwaiive LCD« Fallnaseanuuuynginsaidail

AnwiguUnsaluazaaniuy

yagunTal

l

Usznauyaaunial

l

ATINABUAUGNADY

'y

L3
vasynguninl

l YES

End

3UT 3.9 wamukudidunaunisaaniuuyngunsel
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3.2.1 yavdfauuaanszua (Current Transformer)
niouUasnszuanldidumiauvaswas NITECH $u MSQ-40 i Current Ratio

Wihfu 30 : 5 A anuwihnseadaunie 0.1 laviu 1uuiuth Secondary veamipwlas

vl v o @ a v el " ai v ow
nszkans 3 6 YiliensadaussiuniiavindunssuangnuUasesnunla Asgy

E‘dﬁ 3.10 qmwﬁauﬁmﬂ?:ﬂuﬂ {Current Transformer)

3.2.28%ADRE¥T54
ADET754.18u ICAidunsa Tadaindpebiihdoarmiwiudimading Seral

Interface uaz Pulse Output @I58 1UIMIAT RMS, Active Power Waiy Apparent Power

UM 3.11 uana IC e ADE7754



3.2.3 29NUUU299T (U{UR)
N1FaNUUULUUNATAMSUn1sIa A uwa Weudu Flow chart ladail

l Start ’

Y

ATeNgUNINl

andun1sufun
3231 ATHILHA99S

3.23.2 \adlUsunsaildlu Microcontrotler. 3u° STM32F0
Discovery (ens193amn ¥, 1 waz P ol 3
i Tnglalusinia Keil MDK-ARM

3,233 viomadnssagungaishg @R Line
Voltage, 7 Line Current, teadyr Main -Board,
FULARIHG MBYADINIABS AIUAY!

3.2.316 WWEswnsueT v, Fuad P Aueunessan

32.3.5 douiiguaunsa

End

=l o

at a -
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New File — opens an empty text window

{7 | Open File - dialog to open an existing file
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Save File - saves the contents of the current file

Save All - saves changes in all open files

Cut - deletes the selected text and copies it to the clipboard

%

3 | Copy - copies the currently selected text to the clipboard

iy | Paste —inserts text from the-clipboard te-the ‘eurrent cursor position

# | Undo changes - removes prior.changes in-an-edit window

o Redo changes -restores the last change that was. undone

4« | Navigate Backwards ~ moves cursor to its former backward position

wp | Navigate Forwards — moves cursor to'its former forward position

7% | Bookmark - sets or removes a bookmark at curser position

7% | Previous Bookmark— moves the cursor to the boekmark previous to the
current cursor/position

4 Next.BookmarK <= 'moves cursor ta-the bookmark @ahead of thereurrent cursor
pesition

P | Clear All Bookmarks ~ rerioves bookmarks in the current.document

i= | Indent’s moves'the lines of the highlighted-text onetab stop'to the right

& | Unindent —moves allhighlighted text tines,one tab stopto the left

/= | Set Comment - conyerts.the selected code/text.té comment lines

/e | Remove Comment - cénverts the selected text lines back to code lines

Find in Files — searches for text in files; results shown in an extra window

Find - searches for specified text in current document

Incremental Find - finds expression as you type

Debug Session - starts/stops debugeing

Breakpoint - sets or removes a breakpoint at cursor position

Disable Breakpoint — disables the breakpoint at cursor position

20 € 8% G

Disable All Breakpoints - disables all breakpoints in all documents
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Kill ALl Breakpoints — removes all breakpoints from all documents

Project Window - dropdown to enable/disable project related windows

FE S

Configure - dialog to configure your editor, shortcuts, keywords, ...

- =
wauLASaalianTsasne

. g

) Sinulator -

e N P T E e i, .

)
s v
PR R

s | Translate/Compile ~compiles or assembles the-filein the current edit
window

3 Build — builds-and lirks those filss of the project that have changed or

| whose dependencies have chaneed

(=5 | Rebuild - re-compiles, re-assembles, and re-tinks atl files of the project

g2 | Batch Build- re-builds the application based.on batch instructions. This
feature is active in a Multi-Project environment only.

i | Stop Bild —Halts the buitd process

Y3 | Download - downloads:yeur application to,the tareet systefi-flash

=1 | Target < drop;down-box to'select. your-target system (in.the Toolbar
examplesabove: Simulator)

A& | Target Options, ~dialog to define tool.andtarget settings. Set device, target,

compiler, linker, assembler;-and.debug.options.hére. You can also configure

your flash device from here.

File Extensions, Environments, and Books - dialog to configure targets,

groups, default folders, file extensions, and additional books

Manage Multi-Project Workspace — dialog to add or remove individual

projects or programs to or from your multi-project container
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A @ BREED a3 8 W

Reset — Resets the microcontroller CPU or simulator while debugging

Run - continues target program execution to next breakpoint

Stop - halts target program execution

{*} | Step One Line - steps'to. the'next instruction or.into procedure calls
{#* | Step Over - steps over a single instruction and ovef procedure calls
{}+ | Step Out —steps out of the current procedure

13} | Runfo'line =Tuns the program until the current cursor line

Show Current Statement = Shows next statement to be executed

Command Window - displays/hides the Command Window

Disassembly Window - displays/hides the Disassembly Window

Symbol Window = displays/hides Symbols, Variables, Ports, ..

Register Window —.displays/hides Registers

Calt Stack Window - displays/hides the Call Stack(tree

Watch'Windew = drop-down to display/hide Locals and Watch-Windows

Memory Window - drop=down to display/hide Memary Windows

Serial Window - drop-down o display/hide UART-peripheral windows and
the Debug,printf() View

Logic Analyzer = displays variable values graphically; Also’used as a drop-

-
down to display/hide the.Performance Analyzer and Code Coverage
Window.

E= Performance Analyzer - displays, in graphical form, the time consumed by
modules and functions as well as the number of function calls

¢t | Code Coverage - dialog to view code execution statistics in a different way
than with the Performance Analyzer

i3} | System Viewer - view the values of your Peripheral Registers

23 | Instruction Trace - displays/hides the Instruction Trace Window

.

<

Toolbox - shows/hides the Toolbox dialog. Depending on your térget
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system, various options are available.

m Debug Restore Views — drop-down to select the preferred window layout

while debugging

79332 uamsgulsunstmlgdmsuoulusuasn

jUnansiegalusunsy

Tsunsuilidouasiy

int main(void)

{
delayms(100);
SystemlInitial();
MAXT7219Initial();
LCDInitial();
ADE7754 Setup();
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GPIOD->BSRR = KEY_OPE;
MODE = 0; :
while (1)
T
READ_VOLTAGE();
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4.2.2 vinsitousa W a e, Tnaattinuuee99s

wialnSsuddeuliion (Calibration) uaznsagaeimuaignavmiolii

sUi 4.4 wanspmvauseliihanud WA U NULKNINTS



ad

4.3 MMNTINANNSIENDIA9Y
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#include "stdio.h"
#include "string.h"
#include "stdlib.h"

#include "stm32f0xx.h"

#include "math.h"

#define SCLKAA

#define L
#define §
| SEERED -
#defina Ki -."itl;'wfﬁj 0040 PB6™
Vs 3 @
7.“; :? J tYOVO w
#define Kl 8 -i'iv“"‘"' PB7
145 S
#define KEY G, %\ ~0x0100 hy
7 v f\@t\
#define KEY D N X aqm 2007/  PB9
#define CS_ADE7754 0 x1000 // PB12
#define SCLK_ADE7754 0 Xx2000 // PB13
#define DOUT_ADE7754 0 xa000 //  PB14
#define DIN_ADE7754 0 x8000 // PB15
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#define LCDENA - 0x0040 // PC6
#define LCORS . 0x0080 //  PCT
#define USER_BUTTON 0x0080 // pPCT

#define LCDdatad 0

[ymay i >
/ AR
()

,,A?\"‘K“?\"‘A
(BREERLD

#define [2CDAT

#define LD_4728 0 x0010 // PF4

tidefine DISPLAY_TEST 0XOF00
#define SHUT DOWN 0x0C01
#define DECODE_MODE 0x0900

A2 a Vg iy o e« = 1A= i ¥ o 1 8% Y
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#define  INTENSTY 0x0A0T
 #define SCAN_ LIMIT 0x0BO7 //  Limit 8 digits
#define SECOND_ADDR 0x00
#define MINUTE_ADDR 0x01
#define HOUR_ADDR

//ADETT5¢

#define AEN

Hdefine VAENERGY  0x08 /JR280m s
fidefine RVAENERGY ~ 0x05  //R 24.0
#define LVAENERGY Ox06 //R 240
#define PERIOD 0x07 //R150

#define TEMP 0x08 //R80
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#define WFORM 0x09 //R240
#define OPMODE Ox0A //R/W 84
#define MMODE 0x0B //R/W 8 70H
#define WAVMODE 0x0C  //R/W 80
#define WATMODE 0x0D //R/W 8 3FH
#define VAMODE OXOE.~//RAN"8 3FH
t#tdefine IRQEN O0xOF //RAW 160
#idefine STATUS 0x10__.//R 160
#define RSTATUS oxtl: //R160
#define ZXTOUT Ox12. //RAN-16 FFFFH
#define LINCYC Ox13" 7 //R/W 16 FFFEH
#tdefinel SAGCYC Ox1@ J/7RAM8 FFH
#define SAGLVE 0xt5~, //R/W<8, 0,
#tdefine VPEAK Ox16 //RAW B-FFH

#define IPEAK Ox17. //R/W 8 FFH

#define GAIN 0x18 //R/'W 8O0

#define AWG 0x19 //R/W 120
#define BWG Ox1A  //R/W 120
#define CWG 0x1B  //R/W 120

#define AVAG 0x1C //R/'W 120



#define BVAG
#define CVAG
ttdefine APHCAL
#define BPHCAL
ttdefine CPHCAL
#tdefine AAPOS
#define BAPOS
#define CAPOS
#idefine CFNUM
#define CFREN
#define WOIV
#define VADIV
#define Alrms
#define Blrms
#define Clrms
#define AVrms
#define BVrms
#define CVrms
#define AlrmsOS

#tdefine BlIrmsQS

0x1D

Ox1E

Ox1F

0x20

0x21

0x22

0x23

0x24

//R/W 12 0

//R/W 12 0

//RAW 50

//R/W 50

//RAW 50

7/RAW-12°0

//RAN-12 0

HRIW 12 0

0x25 //R'W-12 0

0x26

ox27

Ox28

0x29

Ox2A

Ox2B

0x2C

0x2D

Ox2E

Ox2F

0x30

/IR 12 3FH

//R/\W'8 0

FRANN B0

{/RAN 24,0

//RAN 240

//R/W 24 0

[/RW 2670

//RMW 24 0

//R/W 24 0

//R/W 12 0

//RW 120



#define ClrmsOS ~ O0x31 //R/W 120

#define AVimsOS ~ 0x32 //R/W 120
#define BVrmsOS 0x33 //R/W 12 0
.#éeﬁne CVrmsOS ~ 0x34  //R/W 120

Hdefine AAPGAIN  0x35  //RAW 120

#define BAPGAIN

ANAAAAAS
AV

SCEEEeSITE N
ey MR BRSSRENINIII
R IO ' |"n

/%
DB 7EH ;0
DB 30H ;1

DB 6DH ;2
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DB79H 3
DB33H ;4 2
DB 5FH 36
DB 70H ;7

,.\Q'A'Q"'Q' \/

li BT LTI
S

/s
(3
<
o>

BBORH =T
DB 67H P
3BH ;Y
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unsigned char PATTERN[21] =
{OX7E,0x30,0x6D,0x79,0x33,0x5B,0x5F,0x70,0x7F,0x7B,0x7 7,0 1F,0x4E,0x3D,0x4F,0x47,0
X06,0x58,0x0F 0x67,0x38); S

int count, val2;

float SETPOINT VAL,

float PROCESS VAL;
float MAN-IPULATE_VAL;
float ERROR VAL;

float MP;
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float  MI;
~ float MV,

float D 7:-:!3433;.

~ long ReadData;

long RA_ENERGY;

long LA_ENERGY;
long VA_ENERGY;
long RVA_ENERGY;

long LVA_ENERGY;
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it mmﬁu‘ri

int WATT;

-------

At LAyl

LOABaR [ ARCRAL
T T T TITI
o W

i

unsigned char YEAR,

unsigned char MODE;

//int 12C_READ();

 //int 12C_READNAK();

g : = v o o v = = {25 ] : 9 o Vv o'y .9/ :
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//int READ_ADC1216();

void Systemlnitial{void)

£ < At this stage the microcontroller clock setting is already configured,
this is done through SystemInit)-function-which is-called from startup
file (startup_stm32f0xx.s) before to branch to-application main,
To recanfigure the default setting of Systeminit() function, refer to
system_strn32f0xx.c file

77

/* GPIOC Periph_clock enable ™/
RCC->AHBENR |= RCC_AHBENR. GPIOCEN;
RCC->AHBENR |= RCC_AHBENR_GPIOBEN;
RCC->AHBENR |= RCC, AHBENR GPIOFEN;

RCC->AHBENR |= RCCAHBENR-GPIODEN;

GPIOB->MODER = 0x45500555; //ALL are OUTPUT (Ob

0100 0101 0101 0000 0000 0101 0101 0101)

GPIOB->OTYPER = 0x0000; //ALL are

PUSH PULL
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GPIOB->OSPEEDR = 0x00000000; //ALL Low SPEED

GPIOB->PUPDR = Ox55555555; //ALL

input/output are PULL UP

GPIOC->MODER = 0x54555555; //ALL are OUTPUT (Ob 0101 0100

0101 0101 0101 0101 0101 0101)

GPIOC->OTY¥PER = 0x0000; ' //ALL are
PUSH PULL

GPIOC->OSPEEDR = 0x00000000; //ALL Low SPEED

GPIOC->PUPDR = 0x55555555; /AL

input/output are PULL UP

GPIOA=>MODER = 0x00000000; /AL are INPUT
4 GPIOA-SOTYPER = 0x0000;
GPIOA->PUPBR =05 5595555; /AL input/output are
PRILL- LR
GPIOF->MODER =i(eBh5565505: //ALL are OUTPUT

(Ob 0101 0101 0101 0101 0101 0101 0101 0101)

GPIOF->OTYPER = 0x0000; //ALL are

PUSH PULL

GPIOF->OSPEEDR = 0x00000000; //ALL Low SPEED
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GPIOF->PUPDR = Ox55555555;  //ALL
input/output are PULL UP

GPIOD->MODER
(0b 0000 0000 0000 0000 0000 0000 0001 0000)

= 0x00000010;  //ALL are INPUT

GPIOD->OTYPER = OxOOOO-; //ALL are

PUSH PULL

n"-u"'-—‘a

RO 1 AN NN

O P71 .,.\ém'ﬁew}.{%\
% KO XEERHLY

Sy

/

void delayms(int a)

{
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int i

for (i=0ji<a;i++)

- unsigned char* ~ {un ?:-99 @wv’gh é "\‘D “
| = -
unsigned char* buffer;
if (Val<10)

.-,ﬁgriﬁtﬁbuff@r,,“%ilxﬁvall)ﬁ;

 else

...Q"fs! ! ::4' Y o o ) = 1 y »3 .Il“ SJ.o ‘91 ¢y U
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- 15 "

sprintf{buffer,'%2x" Val);

s

unsigned char* HextoMONTH(unsigned char Val)

e

I

(5

buffer = "MAR";
break;
case 4:

buffer = "APR";

& ~ Vo o ] A =8 @ 1 . o ] Y 9
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s 7
break;
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buffer = "NOV";
break;

case 18:
buffer = "DEC",
break;

return buffer;

//

unsigned char GetKey()

unsigned char KEY (RSLT;
KEY. RSLT = 0x00;
GPIOD->BRR =KEY _OPE;
delayus(10);
if (GPIOB->IDR & KEY AYKEY RSLT = KEY RSLT | 0x01;
if (GPIOB->IDR & KEY_B) KEY RSLT = KEY RSLT | 0x02;
if (GPIOB->IDR & KEY C) KEY RSLT = KEY_RSLT | 0x04;
if (GPIOB->IDR & KEY D) KEY RSLT = KEY_RSLT | 0x08;

delayus(10);

<74



GPIOD->BSRR = KEY_OPE;
delayus(100);
=

] while(GPIOC->IDR & KEY_DV);,
//check key release

/ ¥ ,.
e oG bt MBS i SRR

" \J vvvvvv
(0 ,,mm.m A

: if(NI&ELE & 0x02)

GPIOC->BSRR = LCDdata5;
else

GPIOC->BRR = LCDdata5;

- dy ) a Y o .w (7 = = R 1 E) Y e Y £
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NBBLE &0,

- GPIOC->BSRR =_.L§ﬁmms;' |
else |
GPIOC->BRR = LCDdata6;

ifNI
——
U =
> 4
>
P
27
} =re §}
>
/" F

3
void LCDSs d%igne

- unsigned char NBLO,

NBLO = Data & OxOF;
GPIOC->BRR = LCDRS;
delayus(5);
LCDABIT(NBLO);
delayus(5);

! e e V = v o o Y] =~ = Y i Y o 1 &'y P
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GPIOC->BSRR = LCDENA;
delayus(5);
GPIOC->BRR = LCDENA;

delayus(100);

GPIOC->BSRR = LCDENA;

delayus(5);

GPIOC->BRR = LCDENA;

delayus(100);

& d a 9 o o (7] = = S i v ‘o ) ¢ Y
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GPIOC->BRR = LCDRS;
delayus(5);
LCD4BIT(NBLO);
delayus(5);

GPIOC->BSRR = LCDENA;

delayus(5);

GPIOC->BRR

)
Z
\\\\\\S
)

|
I
v\t
/
@
al )

NBHI = (Data 3 ?a ULN a r\\,

GPIOC->BSRR = LCDRS;
delayus(5);

LCD4BIT(NBHI);
//nibble high

delayus(5);
GPIOC->BSRR = LCDENA;

dy 3, Cﬂl Y o U ; kA d‘ = | 5 1 Y o ¥ & td
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¢ : 22 5

delayus(100);
GPIOC->BSRR = LCDRS;

delayus(5);

1

void LCDInitial()

{
delayms(20); //20 mSec
LCDSend(0x03);
delayms(10); //10 mSec
.‘;C-l:ls.end(ﬁxm);
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: dé&aymirh : //1 mSec

~ LCDSend(0x03);

st et  imsec
M.DSend(@):- ' |
delayus(ﬂ_fO); | //80uSec

LCDCnt(0x28);

void LCDMASGE_WR(UnSigned Py e

int i;
for (i=0;i<strlen(str);i++)

{

P = ¥ o o o = = k17 v ; vou oy 'z Y
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LCDCHAR WR(strll);

/4

void LCD_TIME()

N

i @
'_////n”

% \j ‘&

?;- A

LCDCnt(0x8C); DD1 addr 12
LCOMASGE_WR(" *);

LCOMASGE_WR(HextoStr(DATE));

LCDMASGE_WR(HextoMONTH(MONTH));

LCDMASGE_WR(HextoStr(YEAR));

Sz i Vo @ v ~ = o i 2 o v ey %)
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}
&
void LCDHextoBIN(unsigned char Digval)
{
int i;
for (i=1;i<=8;i+%
CDC AV
3 &
/"
1
i

// PAGE MONITOR 0-10
/"
/"
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1

Hdefing strl "o KITL *eeses
#define str2 " lns.tmgﬂ_taﬁ@ﬁ "
#define str3 " STM32F0 Discovery "
#define strd " VIRIYA KONGRATANA "

void MoniPage 0()

{
& AN -
/!

#define str71 " 2 i

e o Yo %] = = =05 1 v o v ¢y %
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#define str74 "==ssssisssssszsscesdt
#define str75 VA="
#define str76 | VB="
#define str77 'VC="

#define str78 " | **V-rms***

void MoniPage_ 10"

LCDMASGE_ WR(str ay.
LCDCNt(0x94);
LCDMASGE_WR(str75);
sprintf(result,"%4d", VOLTAGE_A);

LCDMASGE_WR(result);
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LCDMASGE_WR(" ");

LCDCNt(0x9D);
LCDMASGE_WR(str76);

sprintf(result,"%4d" VOLTAGE_B);

i =, y K 2
tfresult,"%ad",
- . "
s
e oADK
A GE WR(result

i'

/

#define str81 " P2u

#define strB4 "=========z==========="

8 =~ a Yo 1) 7] A = i og;’; 1 v o ] =% %)
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#define str85 1A="
#define strg6 | IB="
#define str87 1C="

#define str88 " | *¥-rms*"

void MoniPage_2()

char result[6];
LCDCNt(0x80); //SETDD1
LCDMASGE WR(str81);

LCDMASGE. WR(“**** CURRENT ***);

/ LCD,; TIMEQ);
/ LCD DATE();
LCDCNHOXCO); //SETDD2

LCOMASGE,_ WR(straa);
LCDCNt(0x94);

LCOMASGE WR(str85);

sprintf(result,"%4d",CURRENT _A);

LCDMASGE WR(result);

29



LCDMASGE_WR(*mA");
LCDCNt(0x9D);
LCDMASGE_WRI(str86);
spnﬁtﬂrésmaw,cum&m_&h

LCOMASGE_WR(result);

» T
%4d",CURRENT C);
y A
o e AN
m Apresyiveyd
vy i\ SALRYRYAYaYall

AAAA TR/
NN

}

/"

#define str91 " p3 "

#define str94 "======z==========moc'

#define str95 'VA="

#define str96 | RV="

= = [ A o = = s i dye. v o v ot s
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#define str97 LV="

f#define str98 | **VA-E**

void MoniPage 3()

char result(6

&'

O SARATY 32 B)

CRtOxCO); RAAARI
3 D A ATACATA

&;ﬁn‘. 'W
sprintf(result, %@‘@ E(H)% n%

LCDMASGE_WR(restitt);—

LCDCnt(0x9D);
LCDMASGE_WR(str96);
sprintf(result,"%6d",RA_ENERGY);

LCDMASGE_WRi(result);

dg’ [ dl Y o [ v d‘ = | 3 1 ¥ o v €Y b4
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LCDMAS ﬁE;WR{si:rQn;

oL

sprintflresult,"%6

DMASGE_WR(result);

LCDCnt(0xDD);

}

/

#defineSY100"r S48 WEBN> / A0
#defi

fdefine .‘ e
#define -

void MoniPage_4()
{
char result[6];
LCDCNt(0x80); //SETDD1

LCDMASGE_WR(str101);

X g al sio .zu. oo - = P -V v o o ey 9
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Lcmeﬂw*» ACT-ENERGY ***),
& o ;LCD;ﬁMECh
/ ~ LCD_DATE(;
| Lcmoxcm _ //SETDD2
LCDMASGE_WR(str104);

LCDCNt(0x94);-

ol
Spvvvnvivend
BIATNNNDY \
AAAAAAN

AN
e 29 >

LCDMASGE_WR(result);
LCDCnt(0xDD);

LCDMASGE_ WR(str108);

g = Yo a v A = ) 1 v o £ ¢ v 17
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/

/" ADET754 SUBROUTIN :

/"

M
r
2

SR

if (Address & 0x80)

GPIOB->BSRR = DIN_ADE7754;
//pin_HI(DIN);

else
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GPIOB->BRR = DIN_ADE7754;
//pin_LOGDIN);

GPIOB->BSRR = SCLK_ADE7754;
//pin_HI(SCLK);

delayus(10);

GPIOB->BSRR ™
//pin_HI(SCLK)

if (GPIOB->IDR & 'DOUT__ADE??SQ)
ReadData = ReadData | 0x0001;
else

ReadData = ReadData & OxFFFF;

Fa = Y o o : ] P = i@ fi V.o ) e Y
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ReadData = ReadData << 1;
delayus(10);

GPIOB->BRR = SCLK_ADE7754;
//pin_LO(SCLK);

delayus(10);

Tals: oL
<\- sEpts To¥uts g ot pNaTalat,

-:!l::”,lll.“.l"" i
Lo

-
Y4

ReadData = ReadData << 1; : //shift left
delayus(10);

GPIOB->BRR = SCLK_ADE7754;
/fpin_LO(SCLK);
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 delayus(10);

delayus(10);

for (CLKCNT = 0; CLKCNT<8; CLKCNT++)

GPIOB->BRR

//pin_LO(SCLK);

delayus(10);

delayus(10);
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GPIOB->BSRR = CS_ADET754;
//pin_HI(CS);

return ReadData;

i

void WriteComReg(unsigned char. Address,int f

if (Address & OX80)
GPIOB->BSRR = DIN_ADE7754; //pin_LO(DIN);
else

GPIOB->BRR = DIN_ADE7754;
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GPIOB->BSRR = SCLK_ADET7754;
//pin_HI(SCLK);

delayus(10);

GPIOB->BRR = SCLK_ADE7754;
//pin_LO(SCLK);

delayus(10);

else

GPIOB->BRR = DIN_ADE7754,

delayus(100);

GPIOB->BSRR = SCLK_ADET754;
//pin_LO(SCLK)
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GPIOB->BRR = SCLK_ADE7754;
//pin_LO(SCLK);

delayus(100);,

Param = Param << 1;

E7754; 3 %
‘a5 nant®

delayus(10);

GPIOB->BSRR = SCLK_ADET754;
//pin_HI(SCLK);

delayus(10);
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GPIOB->BRR = SCLK_ADET754;
//pin_ LO(SCLK);

delayus(10);
Param = Param << 1;

delayus(10);

@
= &
A, - 0?
void ADE %0 %’ &(\
D> 3. o
{ 2y s:_ = q;af\q\c;
WriteComReg(GAIN,0x0000); v a NiN& \3// . ain Register

WriteComReg(AWG,0x0000); //PH A Active Power gain
WriteComReg(BWG,0x0000); //PH B Active Power gain
'WriteCamReg(CWG,OOQ); //PH C Active Power gain
WriteComReg(AVAG,0x0000);  //PH A VA gain
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WriteComReg(BVAG,0x0000);
WriteComReg(CVAG,0x0000);
WriteComReg(AAPOS,0x0000);
WriteComReg(BAPOS,0x0000);
WriteComReg(CAPOS,0x0000);
WriteComReg(AlrmsOS,0x0000);
WriteComReg(BIrmsOS,0x0000);
WriteComReg(ClrmsO3,0x0000);
WriteComReg(AVrmsOS,0x0000);
WriteComReg(BVrms0OS,0x0000);
WriteComReg(CVirmsOS,0x0000);
WriteComBed(AAPGAIN,0%Q000);
WriteComRee(BAPGAIN,0x0000);
WriteComReg(CAPGAN, 0X0000);
WriteComReg(AVGAIN,0x0000);
WriteComReg(BVGAIN,0x0000);

WriteComReg(CVGAIN,0x0000);

//PH B VA gain
//PH C VA gain
//PH A Power offset Calibration
//PH B Power offset Calibration
//PH C Power offset Calibration
#/PH A Current Offset Calibration
//PH'B Current offset Calibratien
//PH @ Current offset Calibration
//PH A Vaoltage offset Calibration
//PH B Voltage offset Calibration
//PH C Voltage offset Catibration
J/PH A Active Powergain
{/PHB Active Power gain
1/PHXC Active Pewer gain
//PH A Voltage\RMS gain
#/PH.B.Voltage RMS gain

//PH C Voltage RMS gain
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ReadComReg(AVrms);
if(ReadData <= 9200) S
VOLTAGE_A = ReadD
SRR
- i
ReB(CVrms {ii1ae s @ BRI T
'- bl RS
% %E Y 3
iflReg <=9200
v BN
¥
AVa
1/

void READ_CURRENT()

ReadComReg(Alrms);
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if (ReadData <=10000)

CURRENT_A = pow(ReadData,0.7692307)*3.35;

ReadComReg(BIrms);

if (ReadData <=10000)

CURRENT B = po

Rea

3-C7 &>

& Y
™
ReadComRe Rg‘ﬁfz}a ULNA r\\,ﬂr\
VA_ENERGY = VOLTAGE A" ~A/1006;
ReadComReg(RAENERGY);

RVA_ENERGY = VOLTAGE_B*CURRENT_B/1006;
ReadComReg(LAENERGY);

LVA_ENERGY = VOLTAGE_C*CURRENT C/1006;
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{

ReadComReg(VAENERGY);

A_ENERGY = Read

if (GPIOC->IDR & KBY- ;

Key_Val = GetKey();
switch (Key Val)
{
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{

if (MODE>4) MODE = 0;

if (MODE==0) MoniPage_0();
if (MODE==1) MoniPage_10;
if (MODE==2) MoniPage_20);
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 if (MODE==3) MoniPage_30;

if (MODE==4) MoniPage_4();
} :
Vi
/! MAIN PROGRAM

"b'l A
|;
et et dat el

{ = >
RIS Mo A
.!l.l.lil'lilll.'."l

MODE = 0;

while (1)

DISP1_MAX7219(ANALOG_VAL1);
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| DISP2_MAX7219(count+);

//read all phase AB&C

" S - READ_CURRENT(); :
e : /fread all phase AB&C

READ_ACTENERGY(); LR

e
e
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