LAMPIRAN 1 : LISTING PROGRAM

#include <SoftwareSerial.h>

SoftwareSerial bt(9,10);

int a;int b;int c; //variable input tombol

int kuncia;int kuncib;int kuncic;int // variabel pengunci tombol

LEDA =6;int LEDB =7;int LEDC =8;int relaya =13;int relayb =12;int relayc =11;
/Ipengalamatan PIN

int pa;int pb; int pc;//variabel pembacaan sensor arus
int xa;int xb;int xc;int ya;int yb;int yc;int za;int zb;int zc; // pembantu pembacaan

sensor

int pera;int perb;int perc; // variabel hasil perhitungan data sensor

int detik,mulai,hasil;

char data; // penyimpan data masuk bluetooth

void setup ()

{
bt.begin(9600);
Serial.begin(9600);
pinMode (2,INPUT);pinMode (3,INPUT);pinMode (4,INPUT);
pinMode (6,OUTPUT);pinMode (7,OUTPUT);pinMode (8, OUTPUT);
pinMode (11,0UTPUT);pinMode (12,0UTPUT);pinMode (13,0UTPUT);
digitalWrite(LEDA,1);digitalWrite(LEDB,1);digitalWrite(LEDC,1);
digitalWrite(relaya,1);digitalWrite(relayb,1);digitalWrite(relayc,1);
detik=0;

}

void loop(){
//Listing Program Pembacaan Bluetooth
a=digitalRead(2);b=digitalRead(3);c=digitalRead(4);// pembacaan tombol oleh

pin tombol
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pa=analogRead(0);pb=analogRead(1);pc=analogRead(2);// pembacaan sensor
arus oleh pin analog
pera=((pa-505)*4);perb=((pb-505)*4);perc=((pc-505)*4);

//Listing Program Pembacaan Tombol

if(a==0){if(kuncia==0){digitalWrite(relaya,0);digitalWrite(LEDA,0);kuncia=1;};
if(kuncia==2){digitalWrite(relaya,1);digitalWrite(LEDA, 1);kuncia=3;};};
if(a==1){if(kuncia==1){kuncia=2;};if(kuncia==3){kuncia=0;};};

if(b==0){if(kuncib==0){digitalWrite(relayb,0);digitalWrite(LEDB,0);kuncib=1;};
if(kuncib==2){digitalWrite(relayb,1);digitalWrite(LEDB,1);kuncib=3;};};
if(b==1){if(kuncib==1){kuncib=2;};if(kuncib==3){kuncib=0;};};

if(c==0){if(kuncic==0){digitalWrite(relayc,0);digitalWrite(LEDC,0);kuncic=1;};
if(kuncic==2){digitalWrite(relayc,1);digital Write(LEDC,1);kuncic=3;};};
if(c==1){if(kuncic==1){kuncic=2;};if(kuncic==3){kuncic=0;};};

/I Listing Program Pengolahan data Bluetooth
if (bt.available()>0){data=bt.read();};

if(data=="1"){if(kuncia==0){digitalWrite(relaya,0);digitalWrite(LEDA,0);kuncia=
1;data=0;};

if(kuncia==2){digitalWrite(relaya,1);digitalWrite(LEDA,1);kuncia=3;ya=0;data=
0:}:}

if(data=="2"){if(kuncib==0){digitalWrite(relayb,0);digitalWrite(LEDB,0);kuncib=
1;data=0;};
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if(kuncib==2){digitalWrite(relayb,1);digitalWrite(LEDB,1);;kuncib=3;yb=0;data
=0:hk

if(data=="3"){if(kuncic==0){digitalWrite(relayc,0);digitalWrite(LEDC,0);kuncic=
1;data=0;};

if(kuncic==2){digitalWrite(relayc,1);digital Write(LEDC,1);kuncic=3;yc=0;data=
01}

if(kuncia==0){ya=0;};

if(kuncib==0){yb=0;};

if(kuncic==0){yc=0;};

if (pera<13){ya=1:};

if (perb<13){yb=1};

if (perc<13){yc=1:};

hasil=((ya+yb*2)+yc*4);

if (detik<21){detik++;};

if (detik==20){Serial.printIn(perc);bt.print(hasil);detik=0;};
delay(30);
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LAMPIRAN 2 : BLOCK APLIKASI ANDROID

when Initialize
'@ . BluetoothClient - M Enabled -
then st (I . "M Blustooth OFF )
call [ETEEED ShowMessageDialog :

message

fitle
buttonText

when _ErrorOccurred
) J J |
do  set : to 0 get (IEEENCRS

when QR gl BeforePicking
do  set _ BluetoothClient] - lAdciessesArﬂNa‘nes . ]
. -

when _BackPressed

W DISCONNECT = B[4
[V [l BluetoothClient1 » BB« = w

set
-

when [ESEE Gy B8 AfterPicking

do [ (3] if not cal ‘Connect
E M TistPicker - N Selection - |
then  call Im .ShowMessageDialog
message & Gagal Melakukan Konneksi ke HC-05 Silahkan Cek A

title 8 PERINGAT
buttonText

initialize global | to | ‘@

initialize global [ Jto | [
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when .Timer
do | (2] if BluetoothClient1 - [ IsConnected -
L= T global jumByte + B o=l BluetoothClient1 » BEEERVETE I LaE e

a =] global jumByte - J(> - 0]
then setl global data - Kb} - call EISikeE IR ReceiveText
numberOfBytes =6 global jumByte -

=Y LABEL INFO - W TexiColor ~ R

= LAEEL INFO - W Text - KOG 0. global data - |
= cekdata -

G UFDATE -

s Rl | ABEL INFO ~ M TextColor ~ RG]
2 Koneksi Gagal Dilakukan B

when [GEERFEES Click
do | (&) if BluetoothClient1 + B8 IsConnected -
L= el BluetoothClient1 ~ [0
text

S

when GEZOEEED Click
do [ [z if BluetoothClient1 - M IsConnected -

then cali BluetoothClient1 » BT 24
text

-

when [E:El0/FERS Click

do | (o] if BluetoothClient1 - I IsConnected -

then  call CISELEISSED SendText
text

S

30 )| cekdata |
do (&) | (oot CEETECED B8 'O
fhen sct COITIRD  GEVTED to |
| set COIARD . GEITED to
| set (ZULVERD . GENTEED to
et PR lobal data - J(= I
fen set ZLLTERD - GEITED to
| set GOIZED . GEITED to
| set (FEVERD . GEVTED to
e "B giobal data_ )= 1§

then  set . to
set . to




s PR olobal data - (= - T3]
fhen sct ZNATIED - GEITES to |
| set COFED . GEITED to
| set (ZIVERD . GETEED to
elseif get.m
fhen set ZRIED - GEITED to

| set LIRS | GEITED to
| set (ZSIVERD . GEIEED to
LY Global data + JL= *
fhenl set GRS - GEIEED to

=l PADAM2 - M Picture ~ R
o @ PADAMZ - B
| —

SEUE T i obal data - = - I8 6 )
Hhen set @R GETED to |
=l PADAMZ - [ Picture ~ |0

:et PADAM3 - M Picture - R
S RS ol obal data - L= " |

U= Tl PADAMY ~ M Picture ~ 0
=l PADAMZ - [ Picture ~ |0
ol PADAMS -
[

a) to (A
do NoJNiE [PADAM1 - M Picture - J = - IS L1.png Kl
fen set GRS (XD to (| G
| set ENIED - (TSR © ¥
| set KD (D o (- CER°
-~ BERRADAMT - W Picure - (= - M 12 pno K
- Y rei10FF - Wimage - BB B1.000 B
| set SNIED - (ETCEED to o
| set EIED . (WD © ( “GD°




(o) i PADAM2 - 1 Picture - L= - IS0 [ 1.ong Kl

- ¥ rE20rF - Wimage - B B2 pno B
ol SW2 - M TextColor ~ G
dﬁtM-b o OFF &

else if PADAMZ - X Picture - I = - IS 12.png Kl

- ¥ PE20rF - Wimace - Bl B1pno B
28 SW2 - M TextColor + RG]
 set EIZED - GCTED o [ @)

(o] if PADANM3 - | e =T |

e set CEECEED . (CEED © | T’
el SW3 - i TextColor ~ 0
{ set EEED ACTED o [ 53"

else if PADAMS3 - I Picture - M = - I 12 png KN

fhen set GEECEED . (T7ED ©o (| CGIFE°
el SW3 - i TextColor ~ R
 set ElEES - IEED o | 6"

59



60

LAMPIRAN 3 : DATA SHEET ACS712

Allegror.

ACST712

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

Features and Benefits

Description
The Allegre® ATST1D provides economical and precise

Dm'mtmi_:iﬂ#i: _uninﬂnmmllh sohutions for AC or DT cument sensing in mdustrial
5 s oEpet e Sme Irespoms o sep i oo commercial, and commumications systems. The device

B iz banedanidth.
Total cutput emror 1.5% 2t T,=25"C

Emﬂ&a@mhmﬁhmm

1.2 w2 inmmal condoctor resistance

30V, singke supply opsoatica
6 2o 183 mWVWA output seesithiity

packaze allows for easy implementation by the oostomer
Typical applications mchude motor control, load deterton and
mamagement, switched-mods power supplies, amd overooment

The device comsists of a precise, low-offset, linear Hall
semsar cEout with 2 copper conduction path locatsd naar the

Cratput woliage proportional to AL or DC corents e ofithe die Apnlisd Aowinz b s

Factory-trimened for scomacy

Extrumaly stable cratput offist veitags conduciion path generies a magnedc fisld wihech is sensed

TMearty zare magnetic ytamsis.

= 21 KNy cEnimemm ivolation voliags from pizs 1-4 o pos 56 fmit protection.

by the imtegrated Hall IC and converted inio a proportiomal

Baticanetric outpe from sepply voltzg voltaze. Device acomacy is optmdzed throush the dese

TV Aasicn mommity of the nmzmetic sizmal to the Hall tansducer A
c€ @ o e e [H us mecise, proportional woltage is providsd by the low-offsat,
chopper-stabizad BiCMOS Hall IC, which is prozrammed
for acouracy after packaging.
Package: & Lead SOIC (suffix LC) The output of the device has 2 pasisive slope (“Viounig)

Approscmals Scale 11 E

conduction path (from pins 1 and 2, to pins 3 and 4), which
1z the path used for ourent sensing. The miemal resisance of

this condnctive path is 1.2 mE2 typical, providing low power

Contiemd or M AT Page

Typical Application

-
0
=

ES
pe VOO
= 2 P T
— P wouT Cor
I
.:: BCATT =
3 -
— FLTER
P L,
L o

Appilcation 1. The ACET 12 outpuls an aralkcg signal, Vo, -
Tl varies ineary with e uni- or bi-dreciional AC or DT
primary Sensed ourent, |p, within the mEnge spectfied. Cr
Is recoemmeEncad for nolse manageTent, with vakes that
depend on T appdication.

ACETI2DS, Ry 7
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ACST712

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

Description {continued)

bass. The thickness of the copper condoctor allows survival of
the device af up to 5= overnureni conditions. The tarminals of
the conductive path are elecrically isalated from the sensor leads
(pins 5 thromgh §). This allows the ACS712 oument sensar to be
used in applications requirting elscrical isolation withour the nse
of opeo-isalafors or other costhy isplaton fechniques

The AC5T12 is provided in a small, sarface moune SCECE package
The leadfTams is plated with 100%: matte tin, which is compatible
with stamdand lead (P e pringsd cinoust beard assembly processes.
Porbased solder balls, currenthy exempt from BabS. The device is

fially calibrated prier to shipment from ta factary

Selection Guide
Fart Numt=r Facking e e
ACET1ZELCTR-IEE-T | Tapes and res, 3000 plecesies =0 o 85 5 figs
ACET1ZELCTR-2040-T | Tape and resl, 3000 pieossires =0 &8s +210 gl
ACETIZELCTR-304-T | Tape and resd, 3000 piecesires =—d0 D 85 +310 B85
"Comtact Adegro for aodiional packing Opions.
Absolute Maamum Ratings
Charamtericio Symibal Mot Ratirg Unitz

Supply Volage Vi ] W
FEvarss Suppdy Wolbges Voo -0.1 W
Cutput Woltage Vhearr 5 "
Reverse Suput Volage Wiears -0.1 W

Firs 1-2 and 5-8; 50 Hz, 1 minute, T=25"C 2 W
Feinforced lsoladon Woitage Whmo ‘ioitage appiled b lead'ra—e |Ip+ pins), baze=d - y

on IEC el&E0 FaEE

Fins 1-£ and T8 S0 He, 1 mimute, Ty=25"C 1500 W
Baesic Isoiabion Wokage Vinriae, "ioitag= apniled In Ieadrame: {Ip+ pins), based — "

on IEC B09s0 —
Cratput Carend Source o S 3 L
Crtpart Corrend Sink Rt Tk il i
Crasrtument Transkent Tolsranos Ip 1 puls=, 100 ms 00 -
Mominal Cperatng Ambient Tempemtures Ty FRange E =401 55 ot
kaximum Junction Tempersiine Ty ez | 165 o H
Shorape Temperaime Tug -5 1o 170 o ]

Parametar Spacification
CAMMCEA-C22 2 Mo, 80950-1-02
Fir2 ard Elegric Shodk UL 60850-1-2003
EM 8085012001

=l
-

alagw Mowlmera o

155 Hermeaas Tanal®

Akrcaaer, Mamedusyz 0000 US4

1 S0 BRI ED00 v BilSERCITIETE S0
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ACST712 Fully Integrated, Hall Effect-Based Linear Curvent Sensor with
21 FVRMS Voltage Isolation and a Low-Resistance Current Conductor

Functional Block Diagram

£
i
-
ol C ey
s
P I.':l'_ S TR
Condfigiart Trim
i
[ 4 -
ek A ol ELFT
- ']
sy X il (L Th
F
P &y
F

Fin g r.:h:'l-l:':-__
T
Fin-out Diagram
= [6] woo
P [T] ] wezr
= 0] [] reron
= [{] ] e
Terminal List Table
Humb-ar Hams Decoription
1andZ P+ Terminals for ourent being senoad; fussd ntemal iy
Zand4 P Terminals for ourent being sensed; fused intemally
E GHD Signal ground berminal
B FILTER Terminal for ewiemal capacior fat == bancwidi
T WIHoUT ANN0Y CUlput Sgnal
B WCC DCevice power suppty Esminal

Blage WieSpEre ro 3
'-. 1% Harmuaar T
Pl Mamsdusys Off15000 US4
= ST N, B 1 508 A S000- e mile prorTICrT. 20T
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Fully Integrated, Hall Effect-Based Linear Curvent Sensor wath
2.1 kVRMS Voltage Isolation and a Lew-Resistance Current Conductor

ACS712

COMMON OPERATING CHARACTERISTICS cver 2ui range of T, Cp = 1 07, and W = 5 W, Lnbess ofensize specifiad

Charaobsrictis &y Taet Conditionc Min | Tvp. | Miaz. Unhz
ELECTRICAL CHARACTERIZTICE
Eupniy odagpe Voo 4= = | SE W
Eupoly Caament [ Wiy = 5.0V, oulput open - il 13 o]
Cutpeut Capasciance Load Comae | WVIOUT b GND: - - 10 [
Cupeat Resictve Load Ry |WIOUT b GRD 47 - - ki
Frimary COnGumor esiseane | Aoppesr |1a™ 250 - 12 = m
Rize Time 3 == Ipimee, Ty = I5°C, Gy = ODER - 5 - us
Frequency Eandwidth T =3 dB, Ty = 25" | ks 10 A peak-o-pesk - Bd - kHz
Morinesry S, |OwerulmangEofly - 15 = 3
Eyrmimistry Egyw  |Owerful ange of |, 8 00 12 =
Zary Cumet Ut Votage | Wiy |SHmcional =08, T, = 250 - | et -

B T ] -

Powmrr Thes - ?h;:aﬁﬁ S50% of steady-cinie level, Ty=25"C, 20 A present _ ac _ us
Magneic Coupiingd - 12 - Gid
rEmal TR Sezisance’ T 1.7 k2

*Device may be operaled at higher primarny cument ievels, |, and ambient, T, and Imemal ead e iempeatres, T, provided that e Masmum
Juniction Temperatune, T ymax, ks not esceaded.

i = O mT.

Firgur, s ani RC cirult vis the FILTER pin.

COMMON THERMAL CHARACTERISTICS!

I Twp hian Units

Cperating Iniemal Leadfame Temperatue | 7, [Erange -4 - ES "
i L Uitz

Junciom-io-L sad Thermal Resistance Rgy |Wounizd on the Alegro ASER 712 evaluation board E oW
Mownied on the Aflegro B5-1322 evaluabion boamd, Inchadies: the: power con- R

Juncior-io4ymblent Thermal Resistanoe P - i by e " rt Lo

iaddtional thermal informaton = avaliabée on e Allegm sstcihe.

The Alegro =valuaton board has 1500 med of 2 oz copper on each side, conmecied o pins 1 and 2, and 1o pins 3 and £, with femal vias connect-
Ing the @yers. Pefomanoe values incChede the power consumed by the FCH. Furifer detalls on the boand ane avalable om the Frequentty Asked
SDussHons document on our webshe. Further imformation about boand design and themal periormancs aiso can be found In the Sppdicatons. infoma-
Hom section of this dassnest.

. mlage MowSmEre Ko &4
- 155 HorDusaan T1sal
Airoaater, Mamadrasem 0 EA5-0008 U 54
L seipdeca L 1. SH0M 3. DD et I TCATIRCTE, 0T
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Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kEVRMS Voltage Isolanion and a Low-Resistance Current Conductoer

ACS712

=538 PERFORMAMNCE CHARACTERISTICS T, = —0°C 10 25707, Cp w1 nF, and Wy, = 5, Uniess oharaise specfied

Fharaohsrictio Eymbad Tect Condiione MWir. Typ. Mas. Unis
Cptimized Accuracy Range Ip - - L] -
Eensihity ] e tull range of Ip Ta= ZE"C 180 1BE 130 A
— " Feak-iopeak, T, = Z5°C, 155 mviA programmed Sensiivity, - = - ar

HOEEPRY |Cp m 47 NF, Cpyp = OpEn, 2 K4z handaicth N
Ty=—30rC 10 25°C - 026 -
2 Caarent Cufput £ Al "
s N S T e T
Ty=—30rC 10 25°C - oos2 -
Censitivity 2 AD e

b Slope T,= =0l BT =~ |mE| -

Tola CUtpE S SR [ = =g = =

*Deyice may be cperabed ab higher prmany cument iwss, |, and ambient temparatures, T, provided that e Mavimos Juncion Temperatre, T,
k= mot excesied
Emrrantage of In, With o m S A Cutpt SRene.

208 PERFOREMANCE CHARACTERISTICS Ty =—20nC 1 85°C1, Cr = 1 05 and Wiz = 5 ', uniess ohenaise spaciied

Charaoterictio Eymbaol Tect CondRlonc Min. TFp- Wlaw, UnRc
Cptmzed Acruracy Rarge e = | - I 0
Eenaitiily Ber= [GveralmngEotl, T = 0 N T T TR
- . e R

T,= 400D I — == = T
Zerm Cumen: Cumpi Slope el e = T T

T,- 40D IEC T aerm| = TR
Bensitity Siope pall s e =TT ARG
Toia CutpE Eor Fry |L—=X0A, T, =35 =iz [ = %

"Deevice may be operaked at higher primary cument ievels, [, and amblent iempeatures, T, orovided that the Mavimum Juncion Temperatre
T i mai], s ot evoesded
Ewrcantage of |, with L= 20 A Cutout filbened,

xR PERFORMANCE CHARACTERISTICS 7, = 40" i 25°07, G = 1 0% and W = 5, Uniisss ofhensise specfied

Charactericto Tymivol Text Conditons Miin TyE Max Unhs
Cpfmized Accuracy Range I —30 - 30 A&
Sensivity Sens Crier Tull range of I, Ta= Z5°C B4 = B8 A

. Pesit-io-peaik, T, = 25%C, 55 WA programmed Sensiity, - .

Moke "M EEPR c_l__qfr:{t-_ - 2 kHz ban - i - mu

s 1 T DT, - dwidth

. Ta= —30"C o 25"C - —03kE - WG

T Cument Cutput Sopes Al ey T,-=CEm B0C — 0 - o
_ , . |Tam—0%C b 25MC - ooo? - MAMT
Sensay Sops pell £ vt r T AT

Tokal Cuipat Emor Emr lp= 230 A, Tyw 25°C - £1.5 - %

1Device may e operated at Righer primary ourent leveis, |, and ambient iemperatures, T, provided that e Magimum Junction Tempserastune,
T imax), = not excesded.

IPereniage of L, Wi | = 30 AL Dutput Tiered

. Elagte MowiaEre re K
- 1% BT Tapa®
Ebrosir, Wamadases 45000 U G4
L SEPE I B 1 508 BT EDO0 i IEHGROITETE SO
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ACST12 Fully Integrated, Hall Effect-Based Linear Curvent Sensor with
2.1 kVRMS Voltage Isolanion and a Low-Resistance Current Conductor

Characteristic Performance
~m S8 uniess ofensice specified

Mean Supply Currend wersas Amblent Temperabures Supply Curent wersus Supply Wolpe
o LIk}
TS =] woa
:' - N h ]
& * 1
= 1 =
E o ] l.|"-'| I"' { r,-_-'rl
| I :] | |
E-RT — I\“'-.\“I = 14 ]
LB e
: - Y 1o —= —
¥ 10 =1
| N -] 0w
e S o el B0 -] o okl ul 42 44 = 4 48 54 &1 &3 33 3a &5
Taied Vea 1
Lagneic Offset versus Amibient Temperaune shon I nEarty varsus Ambient Temparahune
i _ B
150 s oy [iceav]
T & L 1 I
[ [R = w pe0a, | N . |-~
I | e ] 4 s ——r—
a D
4 p
N &
: e S o el B L L - - a P o _“= a E) = i) .
Fai™=y ar=i
Mean Total Culpul Ermor wersus Amblent Temperabuns Sansitviy versus Amblent Tempershure
|
4 — el
- -
4 = F
# s - i
Y ‘ .-‘. &
x .-"
4
£ il
a
B =] 1 ] = = Il w0 12X = = | | i -] == = il = = L
e Tl
Cudput Volage versus Sensed Cument SemsHvity versus Sensed Cument
L s Fy LiE
B | I I 16 | —-
s — —
ol o TS f—p
L2 | = 3’ 1T 1
- [ o
-1 - al Yy 150 —
M =1 = =] 1w - :E
i 1 T im
= - = [ EL T
- | | | 1103 I
s 1o
B A y 4 & & @ T f = 3 3 E] Ll 3
(W iR
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KN [ | N [ |
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B ime — g _
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ACST712

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

Characteristic Performance
== 20 A, uniess oferwise speciied

MeEan Supply Curment versus Ambent Temperstue

Supply Cument versus Supply Wottage
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ACST712 Fully Integrated, Hall Effect-Based Linear Current Sensor with
2.1 kVRMS Voltage Isolafion and a Low-Resistance Current Conductor

Characteristic Performance
== 304 uniess ofenwise speciied

Kizan Supply Current versas Ambient Temperaturs Suppdy Curent versus Supply Woltage
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Definitions of Accuracy Characteristics

Seprsitivity (Sems) The change in sensor e in respanss 1o 3
1A changs throush the primary conductor. The sensittity is the
1 mplifier pain (pi" ). The linsar 1T amplifier gin is pro-
Eranmed at the Swory to aptmize the sensitviny (pil/A) for te
full-seale corrent of the deice

Noise (Ve ) The prodoct of the linear IC amplifiar zain
(mViE) and the nodze Soor for the Allegro Hall effect bnear I
(=1 7). The noise foor is derived fom the thermal and shot
poise observed in Hall elementz. Dividire the ooise (mV) by the
sensivity (mWV/A) provides the smallsst omrent that the dewiceis
ahl= to resolve.

Limearity {E; 5, ). The degres to which the valtazs oufpat fom
the sensar vares m direct proportion to the prmary oErent
throush its filll-scale applsuds. Monlinearity in the outpuat cam be
armibuted o the sanration of the fim concentrator approachine
the fall-scals coment. The followins equation & wed to derive the
Agpim  %esan | Faour_fullecal: swgeres — Fuon 'u-;nl]'I

2 Fioum Baltscale amgess — Faommg ) 1]

where r_-:'.J.IT il s = 102 O v0IzaZR (V) when the
semsed current approsdmates fullscals =T,

Symmetry (Egyp). The degres to which the absohuss veltage
ofpeat from the sensor vames in proportion to sither a positive
or nezative full-scals primary omment. The following fomuala is
usad to derive symmetry
J'I'II Fumm_+ fisllacale smpesres — Faoumop |

| Faomrmgy — Faoum_—fiall-scale s |
Chaiescent owtpat voltage (Vs The o of the sensor
when the primary cmment is zero. For a imipedar sapply valtass.
it nioenira by remains af V2 Thue, Vi = 5V mnslates mbo
1"‘-'\-wa.'|_2 hmmlﬂ‘ilm”"} can be aimiuied o the
resolurion of the Allsero bnear IC quiescent voltags trim and
thermal drift

Electrical offset valtage (V). The devianm of the device mux-
peaf S its idsal quiescent vahe of V- 1 due to noomagmetc
causes. To comvent this woltags to anperes, diveds by the device
Accaracy (Eqgyy). The accuracy represents the monirmim devia-
tion of the actual oufput from its idsal value. This is also known
a5 the total ouput emor. The acomacy s illesirated sraphically in
the ouEput woltage versus curment chart at nght.

J:-:-i]

Arpomcy is divided nte four ansas:
= DA at 25°C. Acouracy of sensme zemg current fow at 25°C,
without the efects of tmperatre.
= A over A femperatare. Acoaracy of sersing Zero OmTent
= Full-scale oorrent at 2550, Acoumoy of sersing the fill-smles
currens at 25T, without the effert of Empennme.
= Fuoll-scale oorrent over A temperatmre. Acomacy of sensing fill-
scale oxren fiow mchuding ermerime affects
EBatiometry. The mitomemc feanre means that i 0 A oufput,
Viourny (Romimally equal to Vi) and sensitivity, Sens, are
propormional w itz supply woitags, V.- The folloings forrmila s
used 1o derive the ratiometric chanee in 0 A oufput voltagze,
Nermgpmear (2}
|

1-:-:-|I

The miiometric changze in senstivity, A%ems; - (7], is defined as-

| datigiy-
1|
l =R

Fammrogmece: ¢ Faoumigeny |

Foo (W

Sy, |

Fi:
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ACS712

Definitions of Dynamic Response Characteristics

Tk
s tepi— 4 Iy
Power-On Time (tp.,). When the supply is ranmed to its operat- s Yo f II
ing volage, the device requires a Gnie Gme w0 power its intemal P
capmorents before respondme 6o an mpar masnetic Seld B iy
Power-{m Time. ty,, . is defined as the fime it takes for the outpmi = I.I_, ,." d .
wolage to setile within =10%; of its st=ady stage vahe umder an .-"I i
mmﬂﬂi aﬁEmM‘EE@Thﬁmdﬁdm P .l'I tom e ¥ which poraer aupply eaches
i specified operanns velaze, Vo (min), a5 shown m the :-' J mirimum speciied operaiing wokage
el atnght [ et oot ooty e e
'In' UM SN ORI Tasn
{ .
0 "
Rise fime (i ). The fme interval betwesn a) when the sensor - ——
reaches 107 of is fll scale valoe, and b) when it reachss 907 L
ofits fill scale vahse The rise tme b0 3 5020 MespOnSsE k5 uEad to
derive the bandwidih of the cument sensor, in which #{-3 dB) =
035/t Botht, and tyzapopgp are detrimentally afected by eddy . - T—(—
cament lesses abserved in the condnotive IC proumd plane. : .
Fova o Tire venus Dosra Flier Caps o res. Srac Bsacoras
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Chopper Stabilization Technigque

Chopper Sabilizim &5 an mmovative cinost techmges that is
1used to prnimize the offsat voltaze of a Hall elament and an asso-
ciated oo-chip anplifier. Allzero patented a Chopper Seabiliza-
tion technique that nearty slinvinates Hall IC otpat drift induced
by temperaiure of package siress effects. This offset redoction
t=chmicue iz based on a siznal modulation-demodulation process.
Mviocdulation is wsed to separaie the wmdesived dr offet sigral fom
the masmefically mduced sipmal in the frequency domaim. Then,
1using a low-pass filter, the modulated dc offset s appressad
while the masmeticalty mbuced sipral passes threngh the filter

Az a reault of thes stabilization approach, the ouiput
waoliage fom the Hall I is desensitized fo the effects of tenmer-
‘e and mechanical stress. This techmigee prodiaces devices that
have an extremely sablde Elecimcal Offset Voltage, ars inwmine to
thermal stress, and have precise recoverability after termematre
This techrigque is made possible throwsh the wse of a BiCMOS
process that allows the use of low-pdfset and low-noise anmplifiers
in commbination with high-density logic inteemation and sanpis
s bold cipouis.
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Typical Applications

Application 3. This nl'T'Im.nim Increases gain o 10 A
fested using the ACET1ZELC-ISA)L

Ray
ik
[
e
e st e
Corratar 0
" R
- L iwvrim
A o
- bt

Application 4. Rectifed Owipat. 3 3\ scaling and recificaiion appication Applcation S, 10 A Cvertument Fawt Latch. Fault Sreshold set by 51 and
for Acic-D conveeriers. Repiaces curment ransirmer solutions wih simpler RZ. This cirout akches an overoarend Tauit and holds & undl the SV al s
ACE drouit. ©1 k= a fumction of the ioad resisiance and Tlering desined peoraam e oL

R can b= omitbed i the full ange I desired.
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Improving Sensing System Accuracy Using the FILTER Pin

In low-frequency sensing applicatons, it is affen advaniaeeous
o add a simple RC Slier io the ouipa of the sensor. Such a low-
pass filter improsves the sieral-m-nedse mbo, and therefore the
resohution of the sensor sapat gl Hewever, the addition of
an R filter to the outpat of a senser IC can resalt in undesirable
SETOF o affemion — even for de sizmals
Signal atfemason. AW, is a esult of the resistive dividar
effiect between the resistance of the exfernal flter. By (28
Amplication §), and the mput impedance and resisance of the
Customer interface cirouit, Ba . The mansfe fncison of this
resistive divider s grven by
" Remme )

AFATT = Foew _RI'_RIFIII.' f
Even if By and By, e are desipned o maich, the two individml
resistance vaknes will mest Hkely drift by diferent amoomis awver

=i

temperanme Thersfore, sipnal aftermarion will vary as a funcion
of tempemarare. Moge that, in mamy cases, the mpur impedance,
Bt . of a fypical analog-to-diziml comverter [ADC) can be as
low as 10 kLL

The ACSTI2 contains an interral resisior, a FILTER. pin coomec-
tiom o the primfed cirout board, and an internal uffer mmplifier.
With this cironit architechare, users can implemeant 3 simpls
BiC filfer via the addition of a capaciter, Cp (see Application T)
from the FILTEF. pin to groumd. The buifer amplifier inside of
the ACETI2 (locansd after the internal resistor and FILTEF. pin
iomn) eliminates the attenuation caused by the resistive
divader efect described in the equation for AV, . Therefore, the
ACSTI2 dewice is ideal for use in hiph-acooracy applications
that canmot aford the siznal anematon assodated with the use
af an external BiC low-pass fileer

rl?l

==

Appliication & \When a low pass fler s consruced
pxtamaly oA sndard Had =Tect device, a resistive
dhider may sxist betwesn Fee e esictor, 5 and
the resisnce of the cushomer inferface ortull, Rgmec.
This mesisive divider il cause excessie attenuabion,
a5 ghien by B ransfer funchion for S

Application T. Lising e FILTER pin
provided on the ACET1Z elminaies the
abereabion efects of the neslshor diider
betmeen R and Rggmec, Shosn in Appil-
Caftion &
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Package LC, 8-pin SOIC
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Package Branding
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Two afiemative pafems are used
ACE | Allegro Curment Sensor ACE | Adegro Cument Sensor
™2 Diewice family numniser T2 DCevice family rumber
T Indcaimr of 100% malte tn l=adfmme piating ACSTIIT T Indicainr of 100% mabe tn lesdrame plagng
ACETIIT R Cpeming ambsent ismparature range cooe P R Operating ambient empserahine ange ooxde
RLCFPF Lz Fackape bype designator b LG FPaciage fype designaior
i FPF Frimary sensed oament —— Pre Primary sensed cument
L Diate code: Calsndar year (ast bwo dighs) L Lot etk
555 Diane code: Calsncar wesh ¥y Dol onde: Calsndar year |kt o dighs)
A Diate codie: Ehit code WA Dale code: Calendar wesk
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