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Allegro” ACS712

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

Futuresmdaemﬁts Description

Low aalog w The Allegro™ ml*mw-d
. mmnu':mmmmpa whsos frACa DC ml
n ::"mu-“w""?*“ w4 coommications systems The device package allows fox
:m,lmm,,“-, 25 wmwhmwm

foutprat S0IC3 package Bckade motorconerol, load detection and managsenest. switch-

. m -hw“h mode powsr supplies, 2nd overtument Sult protction. The
o 21 AVRMS mimimaen inolation voltage from pirs |4 o s 5-8 device is not imtended for sxomotive applications.
o S0V, single spply opersticn _—
: ﬁulﬁnwumw-:-zam 2?*“"?“?'?“?:
) }.m"' -u-d'"f-.l' m"ﬂ n—_— &o Apphed cume: Sowing trous dos coppa ceaducticn
* Famrenely stable autput offset voltage ptp_imm&mmma
* Newly sovo mageetic by seress proparsozal volngs Device acoamacy s optoused through e
* Ratiometric outpul from spply vollage close proxmity of the magnstc wigmal to ®e Hall samaducer

A precise, proportioml voltage is provided by ©e low-offiet,
chopper-sobdized BiCMOS Hall IC, wiich i progranmned

CE @ Conpmpater N for acamacy afee packagag
¢ f - ¢ us Ihwudhhuhupm‘dqo(a\n-“m)
whan a0 mcreasing current Sown Srough the prmary copper
mph(&npllﬂlnpladﬂdxhu
Package: 8 Lead SOIC (suffix LC) S poch wed for coan anpling. The moermal mwidnce of

this conductive path is 1.2 @ typecal, providing low power
loss. The thncknisss of the copper condactor allowns sunval of

Comtimwed om the nest paype

Agghonton 1 The ACST12 outputs en aneog sgnel, Voo
Tl vares Losaty with e ure o D rectionasl AC of DC
srimary serrosed cuted |, witin the renge soected C
& recoreended Tl nome Sanegenent wih veues Dl

depend on the agpiosion

ACET1208 Rev 15
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Fully Integrated, Hall Effect-Based Linear Current Sensor IC

ACST712 with 2.1 kVRMS Isolation and a Low-Resistance Curvent Condctor

amgns-mmmuasdu The ACSTL 12 provaded ina sl surface moout SOICS pacage.
cendnctv pah e akicmically ndated fom s sigmal loads (s The Jeadframs is plated with 100% szt tn, which is compathie
$ throngh §). This allews the ACS712 to be nsed in sppicanoms  Withsandd laad (Pb) £ve priztud croust bosrd ssaebly precessen.

roquning dectcal ialamon withoe © we of opto-iobeon o el e denace 1 P-free, excepe for Sp-chp ughtecpmnane
othar costly nolazcn wchmyes Po-based saldar balls, camemtly sxapt Sroen RoHS. The dedce s
fully calibrated prior tc shipment fom the Scery.
Sedection Guide
T Optinlzed Range, |, | Sensitvity, Sens
Part Member Packing’ ) e Typl A
ACET12EICTRLGE-T | Tepe and nel, 3000 plecsaieel 40w s 15 185
ACET2EICTR-20A-T | Tage and el 3000 pleces eal 4% & 120 120
ACET12EICTR-30A-T | Tage and el 3000 pleces oul u s 130 L

Absoluts Maximum Ratings

Characted siic Symbol Noles Rating Units
Sapury Votege Y - v
Hevene Sl Vutepe Ve 01 v
Cutout Votege Veur [ v
Reverse Uit Vitmge Viour 01 v
Quput Curert Sk Lxt gurwe 0 A
Overcared Tiemedt leerarce g 1 pubse, 300 T 0 A
Norirad Oomratieg Arbert Ty wae . Rege E -4 0 8% «c
Maximum unction Tercerstae T ovax) ¥5 «C
Sorege Terperdtue .ﬂ £410 170 «
Isolation Charactedstics

C hatacte i Symbol hotes Lating Unit

for 80 seconds

Ohabectfc Srength Test itege’ Viso :f"""““""'!” ™ 200 We
Werking Vitage for Basc Isciation Vs f&::g"m'”‘“w W |wcava
Warkivg Vatmge e o furced bl sfon Vs ?ﬁ"",‘b"”&“‘"’ et W (otev,

* Rhegro doem net condect S0-second Sesting [t is done orfy dureg the UL coWiomion prooees.

Parameter Specification
CAN/CSA-C22.2 No. §0350-1-05
Fire anc Eleciric Shocx UL 50950-1:2003
EN 60350-1:2001

A b, e iy -
S Rt R SR
- — ’ TR L e M on
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ACS712

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

Functional Bi>ck Dlagram
oy
oo
)
.Ih'!., e haaa
[ N TAT
. \
(L rx gs e asa | \ " - \ e
h Lo / Pyt .-I. -
lﬂ'j} = 1 I
. — = e,
L. =} LR =
i Al A
=I-“} e
a na_
T
-
Pin-out Diagram
-~ uls
-0 ] vour
ﬁ-E mal'ﬂ
L & ﬂ i
Terminal List Table
Namber Nave Dencripticn
Terd 2 P Terrirmn kr cuned Doy sarrgied fused nlermady
Sendd 1P Termiras for cunedt bewryg sarmpied. fused internally
5 aND Eagral ground lermmical
L] FILTER Termirml for ofor Tl sets dh
7 VIOUT Asmog cutet sl
& vCC Derace power wugoly leeminad
e $horesaan . 3

- B LA
- . TR ML WAL v BERGTR AT
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with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

COMMON OPERATING CHARACTERISTICS" cvar 1l range of T, Cs = 1 oF, and Vo = 5V, uniens cfbarwise specfind

Charactenatic | Symeol Teat Conditions [ wn. | we [ Mac | vets
ELECTRICAL CHARACTERISTICS
Eapoly Wolage Vor as 50 55 v
Eupoly Curert ke Voo s 50V, outpt cpen - 10 1 mh
TUPU Capactarce Lo (-7 ) = - g L
Cuput Resistive Loed Rows |VIOUT 0 GND a7 - - T3]
Prierary Condaclor R Rosouasy [Tas 29°C = 12 - ]
[Tese Tive 2 o5 M) 1,5 55T, Coun & 0pen - 33 —- ™
Frojuency Banowan ] =348, 7,2 25°C b YA peatdo-peat - 80 - o
Nennearty Eun  |Over 1l enge of s - 15 - B
Lyprewly Ewvu  |Over Il range of ks [0 w0 | w B
Zoo Curent Outpt Voitage | Viary |Bidrecsonat 504 145 26%C - '8 - v

n Ts A

PowerOn Time % m:-mewm ST 0Apwsnt | . R »
Magren: Couping - 2 - [
Irtarral F Bat Resstarce’ Ronn 17 W0

‘_hmuquwumwmmlmuum Ta. v rimr wedt e Wirperatoie, Ty, provded Dat De Maximum
Aurction Terrparatare, T [mun) & not exceeded

NGs01ml

s iy foma an RC creull vie e FLTER pin

COMMON THERMAL CHARACTERISTICS!
v Tp | Max | Unts
Operating intamal Lesdture Tergperstue | 7, |Emoge . - [ c
Vel | Unts
Juctondo-Lesd Theml Resatance” Ray |Mourted on the Alegro ASEX 712 svalaetion board 5 oW
Avddand Th | Bk Vourtes on e A BL LT eveoaon oiudes the O n
e Raa wnnmm o e S | ow

Addione! Dermel orraion & evelsbe on the Aegs welalte

“The Alegro evaliation board has 1500 i of 2 a2 copper on sach side, contected 1o pins 1 end 2, and 1o pins § and 4, with thenmal vies cotnect-
g e leyers. Perorrarce velue incude the power comsumed by the PCE  Fumher detels on the boend e evalabie from he Frequenty Asied

QDimslicrs & ol 0% uf webale Futher nicrmeton ebout board desgn and Demmel ceformarce s cen be ound b De Applantors hiorme-
Bon section of Tis Setesheet
o Montyenra L 4
”e [V~ )

I

P W e U LA
| re— o RS B WL v A



ACS712

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

X058 PERFORMANCE CHARACTERISTICS! 1, = 40°C o #5°C. Co = 1 1F e Vg = 5 V. utens citwiwise speciid

Charactaratic Symbol Test Conditiom Ma | Typ | Max Units
Cptimued Acouracy Ringe I 4 - § A
Saraltvty Eara  |Over Il enge ol 7,5 26°C " | s W A

Peai-lopeat, Ty 5 29°C, 185 miiA programmed Sateivly,
Nebo Vs C‘u?rl‘_cu‘:iwm,hrtm = a - -
Tas 2T 0 24'C -~ | @] - | mwe
BRONNONN | o E.awcnm - oW | - | mwe
T WChAC = | G4 | - mNT |
Sy e I?,-:s'cum - || - | mAC
Total Outpet Emor? Erar  |wotSA T, 25°C - | ns| - -
Towvion ey be opereted of hgher primary cutent leves, |, and embart lerperatues, | provded et uﬂm.udmfw,‘l‘m
el excee el
Wercentage of |, wih |, 5 S A Oupd ftered
X204 PERFORMANCE CHARACTERISTICS! 7,2 4°C 1o 86°C, Gy = 1 0F, d Vo & 5 V] e chwrwine sgmctied
Characteriabic Symiol Teat Conditions Mo [ Tye | Mao Units
Cptirnd Acourecy Range I -0 - 2 A
Seraltvly Sora  |Over Il renge ol |, 7,5 26°C " 00 R myIA
Peai-lopeat, Ty 5 29°C 300 sVIA progremmed Sasaiviy, | _ B

o Vi C,'-al?ri,li‘\-_t:am}mm . =l
Tas -40Clo28°C - |-0M| - mirC

Zwo Curmt O Bope | Normr [rese 60 S| - | me
S AChAC = | oT| - NG |
L)

e ke el rr Ty - [004| - | mwT

Total Cutaut Enor Eror  [W5220A 1,5 25°C - |8 ] = )

TTwvics ity 56 OFRTHEI B Iighti [T ITITy CUTENL VA, 1, 812 BTERIE ITEEEues, |, rOv0s] Dl e Nmum Tepeatae,

T ) i el mceeded

Tercertage of |, wih | 2 20A Output fMered

X30A PERFORMANCE CHARACTERISTICS' 1,5 40rCio 85°C. €, = 1 #F, mnd V. 5 5 uriens cifwiwise speuifed

Characteriste Sy=bol Test Conditions Min. | Typo | Ma. Unts
Optmaed Accurscy Range [ - - 4 A
Sealivh Sans [ Over Al ege ofls, T3 26°C T ] mVid
Nobe v Posrdo-paan T, 3 26°C 08 miIA programimed Eeratity, - ? - -

NOEEP) | Cs 5 47 0F, Cour & open, 2 hH2 bardwiath

T,sWTHDC - | %[ - TG
2o Cared Otput8ipe | WVoura [T 10 - (o[ - | mrc

Tas 40°Co 26°C - |oea?| - A" C
Sy e gl 0T - |o0@]| - | e
Tota Outpd Enord Epor L5 130A, 7,5 26°C - |5 = “
*Derdcn muty be cperuted ol hughar prieay cuteed vels, |, a0 aimbiert lemperetuten, T, provided Dt the Madmum Junction Temparsture,
T frrun), s et excmeded
Parcectage of b wih b = 30 A Oupt flwred

T8 el Ll
P VT e TR L
TR M N wew MO G0

4
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ACS712

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

Characteristic Performance
= S A unhess ohecwine speciied
Mea Suppry Cunert verwa Avdet Tergeretae Sugply Cunet versus Supoly Vollege
e -
e .
. . — e r
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wra Va8
Ma et Ofset versun Ao brert Terroereiuse . Norsinealy verses Anteert Terperdiue
.\u s =
= e P Z’ :-.-lt: ]
i :: Mstvipeta | }‘ 4/
3 | e ] | .'_.__'_'”__‘r
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FEEEEEEE a a R
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nM nre
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- 22 L wom o)
,l L = Tl ‘ - - o
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. 3+ == e
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ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor IC
with 2.1 kV RMS Isolation and a Low-Resistance Current Conductor

Charactenistic Performance
b5 20 A uiess cwiwie sjechied
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ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

Characteristic Performance
ks XA wien ofwiwse sjeclied
Mewn Suppy Curest venus Artiect Tanparsture Sagpty Corrert veruas Supoly 'Wolmge
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ACS712

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

Definitions of Accuracy Characteristics

Senzitivity (Sem:). The changs i dovice outp2 & mapoae 103
1A change Srough the primary conducter. The sansitivity is the
product of the magnetic cromt masthity (G/A) md the knex
IC axplificr i (@lV/'G). The Ezear IC amplifier gain i pro-
Frammed at the fctory to optzmize e sautivity (z\VA) for the
fall-scale cumeze of the device.

Noize (Vyoen)- The product of ©e kincar IC amplifier gain
(=\"/G) and the noise Socr for the Alsgro Hall affect linsar IC
(=1 G). The noie Socx is derived from the tharzl and thot
noise cbsarved = Hall slamean. Dividiag the noiie (mV) by the
sexutvity (m\/A) provides Se umallest curree ot the device is
shis 1o resolve.

Limearity (£, ;). The dagree o which the volnge oupat fom
e IC vanes = drect properzoa % 24 pramary cument rough
its full-scale anplmds. ) nthoqccahan:b-
uted % the samuratica of the Jux concentrator 2
Mm‘lhbhqmuudmhuﬂn

ml _[s,.'- x% s (Viowrr (dlacic aspans = Fioemoy) ||
2 (Faoer hadfaukeanposs - Voerig )

‘h"m Mm-hm‘W(‘)hb
sampled crent spprocimates fall-scale =1,
Symmetry (Eyy ). The degee 1o wiich the absolum vologe
output from the IC varies in propartion to either a positive or
pegative full-scale pramary current. The following formmla is
used to darive symmetry:

| Ve = (s s smpos = Ficeraon

\ Faoemey = Facer L dlecic snpors

mmmﬂuﬁmmﬁhm
Mhmmnm 2 wmpobar supply volags,
sezmains at V2. Thaus, Ve = 5V eamalams ineo
me,-..ﬂ’ Vanssoa V) woumyy) ©38 be amibuted 1 the
mammmmm\wmu
thermal drift
Electrical offset voltage (V). The deviaton of the dovice ot
put £om its ideal quescant value of Vi / 2dme 0 3
canses. To comvart this voltage to ampares, divide by e device
Accuracy (Eyyp) T acowmacy represeass e mamizmm davir
ton of the actmal cutput from 23 ideal value. Thus is also knoun
23 ©e toaal output avor. The accamacy is Shutrated gaphically
the ougpat voltage versus curreat chart at right

o

Accuracy 1 divided im0 four arsas:
o 0 A2t 25°C. Acomacy 2t ©e zaro cuzent Sow at 25°C, with-
out the effecn of tamperanure.

o 0 Aover A temperatare. Accuracy & the 2ero cuzreat ow
ixcluding temsperatere effacts.
o Fullscale current at 25°C. Accuncy 2t the the fall-icale cument
2t 25°C, mathout $he afects of opentas.
o Full-:cale carrest over 4 temperanare. Accuncy 2 the -
wals cumrest Sow mcindmg tesperanm efecn.
Ratometry. The ratometnic fature means thae i 0 A cutput,
Viexmoy (cainally equal 1 Viy/2) 20 seasitivity, Sems, e
proportonal to its supply voltage, V... The following formmia 1
used to darne the aSametric change = 0 A output volnge,
Noemopar 9)-
| Vaeemoner / Foemanev
o
\ FectSV
The nsiomenic change & sensitivity, ASeasy . (). is defined as:
Sawyee ! -"“a-)
Vec ISV

versus Sampled Current
Accuracy at 0 Aand at Fu-Scale Curent

——

b
s
-

o -
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Fully Integrated, Hall Effect-Based Linear Current Sensor IC

ACST712 with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

Definitions of Dynamic Response Characteristics

Power-On Time (t,,,). When S0 supply is razoped to its oparat-
=g volngs, ©e deiice reqaires 2 finite tmme to powss its mterzal
componsats before mepondag 1 an input magnetc Seld
Power-On Time, 8, , 15 defined 2 the time it takes for the cutpt
voitags ® wel withz =10% of m steady sate valus wder an
applied magnesic Seld, after the power supply has reached i
mamizmum speciSed oparating volage, Vi {z=z), 2: shoun = the
chart atnghe

Rize tize (t,). The tms imsnval berween a) whea the device
reaches 10%: of ins full scale vakes, 2nd b) whan 2 reaches 0%
of its fall scale value. The rise Sme to a stp response 15 wed to
darive the bandwidth of the device, m which (-3 dB)=0.35/t,
Botht, 30d 8y on X0 dotimennly afected by oddy curent
losses obsarved in the conductve IC ground plane.

1.5 Ureg & abuh (et sagndy rodiies
I P i el Cpetaltg A tege

to= trra ol vhioh DU /I3 wies
s 210% of s Yeady sl vele

’.'/ WO I G0 Nt g
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ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

Chopper Stabilization Technique

Chopper Sabilization is an mmovative croux technique Sat is the Sher. As 2 resalt of &3 chopper stabikzasion approach. ®e
used to mmmize e 0t veitage of 3 Hall elecsent 254 an 2~ ?ws:umxua?:unbm

ciamd co-chip apiifiar. Alleo pamannd 3 Chopper Stabilza- tamperanize a0d mechazzcal s Thus techmque produces
toa technique that searly elizzzates Hall IC output drift induced  devices thae have an exvumaly stable Hlecmical Offuet Vologa,
by maperatuze o package swess effects. This offset redacticn X9 Ixmimd 1o tharmal stress. and Bave precise recovenabitty

tockmique i based o2 3 sigmal modulason-demodularicn process. % BEpents cyclag

Modulasion is used to wpana® the wdeszed DC offiet signal This teckaigue is made possibie through ©e we of a BiICMOS
froe e mametically mduced sigmal = the Sequancy docmam. process that allows the use of low-offet ad low-noive ampifien
Thea, niing a Jow-pass Slter, $e modulxted DC oot is sup- ia combination with high-density logc integration and sample
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ACS712

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

Typical Applications

T o o
Car "'L
ol I o
— A
S b,
n 7
j o+ m—w—'
L My 1w T
3 Une wed
[
- Bo< 3!0 g:‘I‘
L]
hd
Applcution 2 Pesk Detecting Cicuit
[
“‘;I
Of he &
P o £ 409 -

Applcation 4 Retted Oulpat 33V soeing end rectfoston spgdosson
B Adol) conrveten Hech cutent Famb; sofcrm wih srrpe
ACE crost C1 s e Linclon of e bed resslance erd Slednyg desred
1 cen be orilled 1 Pe Ll renge & desited

Qi %5 810 miA

Aopication 8. This contiurnd
(eated using the ACST12ELC-OSA)

.r
N
=
[ -2

»

o
Thaw

Agplication 5 10A Overcurrest Faul Latch Faull Breshodd sel by R e
R2 This croul lufiches an overcumment feul and holds R urtl e 5Vl s
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ACS712

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

Improving Sensing System Accuracy Using the FILTER Pin

[z Jow-Erequency senuing applications, it is often advamtageons
to 3dd a sinple RC Slver 1o the cusput of the device. Such a loa~
pass Slwr improves the signal-to-noise ratio, :nd tharefore the
rescluson. of the device owput umal Howwwes. e 232100 of
22 RC Sinr o the owput of 3 saser IC can msult iz undesinable
device outpat ateomation — evea for DC sigmals.
Sigzal amezmation, SV,yy. 35 2 result of the resisthve divider
ofect betwean the reustance of the extersal Skter, R, (s0e
Appbcaticn €), and the inpat impedance and resistance of the
customar miterface crcuit, Ry e The tranafir fancticn of &is
reasstive dvider & ghvea by
[ Roee

AV gy = ""IK_I; — J
Ewea £ R, and Ry 1y 200 dosignoed o maech, the two indvidmal
resistance vabses will most lkely dridt by differene amsomnts over

sapantre. Therfors, wgmal aneouation will vary & a fimesca
of tamperature. Nots that, in mamy cases, the inpat impedancs,
Rocrye. of 3 typical analog-to-digital cooverter (ADC) canbe s
lowa 10k

The ACS712 contains an insecmal reaxstor, 3 FILTER pa connec-
tica to the prizted ccut board, and an imteenal buffer amplifier
With s crowt archatectize, wers can mplement 3 uzple

RC Slter via the addition of a capacitor, C,, (see Application 7)
from the FILTER pa to ground. The buffer amupliSer inside of
the ACS712 (located afier the insernal saistor and FILTER pin
divider effect described in the equation for AV, Thersfors, the
ACST12 device 15 3dsal for use = high-accwacy applicaticas

of xa exsarzal RC low-pass Slue

£

Agclcation # When o ow pass 180 s corsliuted
wdemaly o 4 stendard Hel effect dervios, & resatve
vder ray exal etmeer e e realor F. end
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ACS712 Fully Integrated, Hall Effect-Based Linear Current Sensor IC
with 2.1 kVRMS Isolation and a Low-Resistance Current Conductor

Package LC, 8-pin SOIC
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with 2.1 kVRMS Isolanion and a Low-Resistance Current Conductor
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