
ACS710

Approximate Scale 1:1

Description
The Allegro®  ACS710 current sensor provides economical and 
precise means for current sensing applications in industrial,  
commercial, and communications systems. The device is offered 
in a small footprint surface mount package that allows easy 
implementation in customer applications.

The ACS710 consists of a precision linear Hall sensor integrated 
circuit with a copper conduction path located near the surface 
of the silicon die. Applied current flows through the copper 
conduction path, and the analog output voltage from the Hall 
sensor linearly tracks the magnetic field generated by the 
applied current. The accuracy of the ACS710 is maximized 
with this patented packaging configuration because the Hall 
element is situated in extremely close proximity to the current 
to be measured.

High level immunity to current conductor dV/dt and stray 
electric fields, offered by Allegro proprietary integrated shield 
technology, guarantees low ripple at output and low offset drift 
in high-side, high voltage applications.

The voltage on the Overcurrent Input (VOC pin) allows 
customers to define an overcurrent fault threshold for the 
device. When the current flowing through the copper conduction 
path (between the IP+ and IP– pins) exceeds this threshold, 

!"#$%&'(#

Features and Benefits
! Industry-leading noise performance with greatly 

improved bandwidth through proprietary amplifier and 
filter design techniques

! Small footprint package suitable for space-constrained 
applications

! 1 m" primary conductor resistance for low power loss
! High isolation voltage, suitable for line-powered 

applications
! User-adjustable Overcurrent Fault level
! Overcurrent Fault signal typically responds to an 

overcurrent condition in < 2 #s
! Integrated shield virtually eliminates capacitive 

coupling from current conductor to die due to high 
dV/dt voltage transients

! Filter pin capacitor improves resolution in low 
bandwidth applications

! 3 to 5.5 V, single supply operation
! Factory trimmed sensitivity and quiescent output 

voltage
! Chopper stabilization results in extremely stable 

quiescent output voltage
! Ratiometric output from supply voltage

120 kHz Bandwidth, High Voltage Isolation 
Current Sensor with Integrated Overcurrent Detection

Continued on the next page…

Package: 16-pin SOIC Hall Effect IC 
Package (suffix LA)

Typical Application
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Selection Guide

Part Number IP
(A)

Sens 
(Typ at VCC = 5 V) 

(mV/A)

TA 
(°C) Packing*

!"#$%&a6! 7='%)"H'7 b%)@, ,-
2+&AFNA%), 7CXJACBOA=JJEIA%&&&AXMJRJKAXJLALJJE

!"#$%&a6! 7='),"H'7 b), ).

c"NBFCRFA!EEJWLNAQNLAXCR\MBWANXFMNBK@

the open drain Overcurrent Fault pin will transition to a logic low 
state. Factory programming of the linear Hall sensor inside of the 
ACS710 results in exceptional accuracy in both analog and digital 
output signals.

The internal resistance of the copper path used for current sensing 
is typically 1 m$, for low power loss. Also, the current conduction 
path is electrically isolated from the low voltage sensor inputs and 

outputs. This allows the ACS710 family of sensors to be used in 
applications requiring electrical isolation, without the use of opto-
isolators or other costly isolation techniques. 

Applications include:
• Motor control and protection
• Load  management and overcurrent detection
• Power conversion and battery monitoring / UPS systems

Description (continued)

Absolute Maximum Ratings
Characteristic Symbol Notes Rating Units

#DXXEYA;NEFCWJ ; "" . ;

4MEFJLA0MB A;4/679= . ;

!BCENWA<DFXDFA0MB ; /<57 *) ;

<PJLRDLLJBFA/BXDFA0MB ; <" . ;

<PJLRDLLJBFA]4]AA]!AA]5A]]6]AA]7]AAAA0MB ; A]4]AA]!AA]5A]]6]AA]7] AAAA . ;

4CDEFA9BCSEJAd4!56 789:eA0MB ; 4!56 79: . ;

; NEFCWJA=JQJLJBRJA<DFXDFA0MB ; >"= . ;

("A=JPJLKJA;NEFCWJfA;""IA4/679=IA;/<57 IA;<"IA
]4]AA]!AA]5A]]6]AA]7]AAAIA4!56 789:IACBOA;>"=A0MBK

; =ORZ 2&@, ;

/KNECFMNBA;NEFCWJ ; /#<
-&AGgA!"IA 7! AhA),i"IA%AKJRNBO@A"NBFCRFA!EEJWLNAQNLA
TNL\MBWAPNEFCWJAMBQNLVCFMNB@

*&&& ; ! "

9ZRJKKAFNA#DXXEYA;NEFCWJfA4/679=IA;/<57 IA;<"IA
]4]AA]!AA]5A]]6]AA]7]AAAIA4!56 789:IACBOA;>"=A0MBK

; 9j
; NEFCWJASYATUMRUAXMBAPNEFCWJARCBAJZRJJOAFUJA;""AXMBA
PNEFCWJ

&@* ;

<DFXDFA"DLLJBFA#NDLRJ //<57d#NDLRJe * V !

<DFXDFA"DLLJBFA#MB\ //<57d#MB\e % V !

<XJLCFMBWA!VSMJBFA7JVXJLCFDLJ 7! =CBWJAa 2+&AFNA%), i"

kDBRFMNBA7JVXJLCFDLJ 7kdVCZe %-, i"

#FNLCWJA7JVXJLCFDLJ 7KFW 2-,AFNA%$& i"

Thermal Characteristics
Characteristic Symbol Test Conditions Value Units

0CR\CWJA7UJLVCEA=JKMKFCBRJ R%JA

_UJBAVNDBFJOANBA!EEJWLNAOJVNASNCLOATMFUA%**)AVV) Ad-,+AVV) ANBARNV'
XNBJBFAKMOJACBOA-$.AVV) ANBANXXNKMFJAKMOJeANQA)ANg@ARNXXJLARNBBJRFJOAFNA
FUJAXLMVCLYAEJCOQLCVJACBOATMFUAFUJLVCEAPMCKARNBBJRFMBWAFUJARNXXJLAECYJLK@A
0JLQNLVCBRJAMKASCKJOANBARDLLJBFAQENTMBWAFULNDWUAFUJAXLMVCLYAEJCOQLCVJACBOA
MBREDOJKAFUJAXNTJLARNBKDVJOASYAFUJA0"H@

%$ l"m_



120 kHz Bandwidth, High Voltage Isolation 
Current Sensor with Integrated Overcurrent DetectionACS710

*!EEJWLNA^MRLN#YKFJVKIA/BR@
%%,A:NLFUJCKFA"DFNQQ
_NLRJKFJLIA^CKKCRUDKJFFKA&%-%,'&&*-A5@#@!@
%@,&.@.,*@,&&&`ATTT@CEEJWLNVMRLN@RNV

/02

; >" =

4/679=? : (

; /< 5 7

( LCMB

/01

4! 5 67

#MWBCE
= JRNPJLY

; <57dne

7LMV

#JBKMFMPMFY
7LMV

=

n
" 6a
(

; < "

; " "

0< =
4CDEFA6CFRU

< " A4CDEF

4! 5 67A=JKJF

* AV !

) ; =94

0< =
GCEE
HMCK

" NBFLNE
6NWMR

4! 5 6789:

1

2

1

2

4CDEF
" NV XCLCFNL

GCEE
! V XEMQMJL

= 4d/:7e

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

IP+

IP+

IP+

IP+

IPÐ

IPÐ

IPÐ

IPÐ

FAULT_EN

VOC

VCC

FAULT

VIOUT

FILTER

VZCR

GND

Terminal List Table
Number Name Description

%AFULNDWUA+/01
#JBKJOARDLLJBFARNXXJLARNBODRFMNBAXCFUAXMBK@A7JLVMBCEKAQNLARDLLJBFASJMBWAKJBKJO`A
QDKJOAMBFJLBCEEYIAENNXAFNA/02AXMBK`ADBMOMLJRFMNBCEANLASMOMLJRFMNBCEARDLLJBFAQENT@

,AFULNDWUA. /02
#JBKJOARDLLJBFARNXXJLARNBODRFMNBAXCFUAXMBK@A7JLVMBCEKAQNLARDLLJBFASJMBWAKJBKJO`A
QDKJOAMBFJLBCEEYIAENNXAFNA/01AXMBK`ADBMOMLJRFMNBCEANLASMOMLJRFMNBCEARDLLJBFAQENT@

3 ?:( (JPMRJAWLNDBOARNBBJRFMNB@

%& ;>"=
; NEFCWJA=JQJLJBRJA<DFXDFAXMB@A>JLNARDLLJBFAd&A!eALJQJLJBRJ`ANDFXDFAPNEFCWJANBAFUMKA
XMBAKRCEJKATMFUA;""A @

%% 4/679=
4MEFJLAXMB@A7JLVMBCEAQNLACBAJZFJLBCEARCXCRMFNLARNBBJRFJOAQLNVAFUMKAXMBAFNA?:(AFNAKJFA
FUJAOJPMRJASCBOTMOFU@

%) ;/<57
!BCENWA<DFXDFAXMB@A<DFXDFAPNEFCWJANBAFUMKAXMBAMKAXLNXNLFMNBCEAFNARDLLJBFAQENTMBWA
FULNDWUAFUJAENNXASJFTJJBAFUJA/01AXMBKACBOA/02AXMBK@

%* A]4]AA]!AA]5A]]6]AA]7] AAAA
<PJLRDLLJBFA4CDEFAXMB@A_UJBARDLLJBFAQENTMBWASJFTJJBA/01AXMBKACBOA/02AXMBKA
JZRJJOKAFUJANPJLRDLLJBFAQCDEFAFULJKUNEOIAFUMKAXMBAFLCBKMFMNBKAFNACAENWMRAENTAKFCFJ@

%+ ;"" #DXXEYAPNEFCWJ@

%, ;<"
<PJLRDLLJBFA/BXDFAXMB@A!BCENWAMBXDFAPNEFCWJANBAFUMKAXMBAKJFKAFUJANPJLRDLLJBFAQCDEFA
FULJKUNEO@

%- 4!56 789: 9BCSEJKANPJLRDLLJBFAQCDEFMBWATUJBAUMWU@A=JKJFKA]4]AA]!AA]5A]]6]AA]7]AAAATUJBAENT@

Functional Block Diagram

Pin-out Diagram
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COMMON OPERATING CHARACTERISTICS ; CEMOACFA7! AhA2+&i"AFNA%),i"IA;""A hA,A;IADBEJKKANFUJLTMKJAKXJRMQMJOA

Characteristic Symbol Test Conditions Min. Typ. Max. Units
ELECTRICAL CHARACTERISTICS
#DXXEYA;NEFCWJ% ; "" * 2 ,@, ;

:NVMBCEA#DXXEYA;NEFCWJ ; "": 2 , 2 ;

#DXXEYA"DLLJBF /""
;/<57 ANXJBIA]4]AA]!AA]5A]]6]AA]7]AAAAXMBAUMWUIA;"" AhA,A; 2 %% %+@, V!

;/<57 ANXJBIA]4]AA]!AA]5A]]6]AA]7]AAAAXMBAUMWUIA;"" AhA*@*A; 2 3 %% V !

<DFXDFA"CXCRMFCBRJA6NCO " 6<!( ;/<57 AXMBAFNA?:( 2 2 %& B4

<DFXDFA=JKMKFMPJA6NCO = 6<!( ;/<57 AXMBAFNA?:( %& 2 2 \"
^CWBJFMRA"NDXEMBWAQLNVA(JPMRJA"NBODRFNL
FNAGCEEA9EJVJBF

^" G!66 "DLLJBFAQENTMBWAQLNVA/01AFNA/02AXMBK2 3@, 2 ?m!

/BFJLBCEA4MEFJLA=JKMKFCBRJ) = 4d/:7e 2 %@$ 2 \#
0LMVCLYA"NBODRFNLA=JKMKFCBRJ = 0=/^!= o 7! AhA),i" 2 % 2 V"
ANALOG OUTPUT SIGNAL CHARACTERISTICS
4DEEA=CBWJA6MBJCLMFY* 96/: /0AhAb/0&! 2&@$, b&@), &@$, p

#YVVJFLY+ 9#o^ /0AhAb/0&! 33@% %&& %&&@3 p

HMOMLJRFMNBCEAnDMJKRJBFA<DFXDFA ; <57dnH/e /0AhA&A!IA7! AhA),i" 2 ; "" q&@, 2 ;

TIMING PERFORMANCE CHARACTERISTICS

;/<57 A#MWBCEA=MKJA7MVJ FL

7! AhA),i"IA#TMBWA/0AQLNVA&A! AFNA/0&! IA
BNARCXCRMFNLANBA4/679=AXMBIA%&&AX4AQLNVA
;/<57 AFNA?:(

2 * 2 $K

;/<57 A#MWBCEA0LNXCWCFMNBA7MVJ F0=<0
7! AhA),i"IABNARCXCRMFNLANBA4/679=AXMBIA
%&&AX4AQLNVA;/<57AFNA?:(

2 % 2 $K

;/<57 A#MWBCEA=JKXNBKJA7MVJ F=9#0<:#9

7! AhA),i"IA#TMBWA/0AQLNVA&A! AFNA/0&! IA
BNARCXCRMFNLANBA4/679=AXMBIA%&&AX4AQLNVA
;/<57 AFNA?:(

2 + 2 $K

;/<57 A6CLWJA#MWBCEAHCBOTMOFU Q*OH

2*AOHIA!XXEYA/0AKDRUAFUCFA;/<57 AhA%A;X\'X\ IA
BNARCXCRMFNLANBA4/679=AXMBIA%&&AX4AQLNVA
;/<57 AFNA?:(

2 %)& 2 \Gg

0NTJL'<BA7MVJ F0<
<DFXDFALJCRUJKA3&pANQAKFJCOY'KFCFJAEJPJEI
BNARCXCRMFNLANBA4/679=AXMBIA7! AhA),i"

2 * , 2 $K

OVERCURRENT CHARACTERISTICS
#JFFMBWA;NEFCWJAQNLA<PJLRDLLJBFA#TMFRUXNMBF, ; <" ; "" q&@), 2 ; "" q&@+ ;

#MWBCEA:NMKJACFA<PJLRDLLJBFA
"NVXCLCFNLA/BXDF

/:"<^0 2 b% 2 !

<PJLRDLLJBFA4CDEFA#TMFRUXNMBFA9LLNL-I$ 9<"
#TMFRUXNMBFAMBA;<" AKCQJANXJLCFMBWACLJC`A
CKKDVJKA/:"<^0 AhA&A!

2 b, 2 p

<PJLRDLLJBFA]4]AA]!AA]5A]]6]AA]7]AAAA0MBA<DFXDFA;NEFCWJ ; A]4]AA]!AA]5A]]6]AA]7] AAAA %AV!AKMB\ARDLLJBFACFA]4]AA]!AA]5A]]6]AA]7]AAAAXMB 2 2 &@+ ;

4CDEFA9BCSEJAd4!56 789:A0MBeA/BXDFA6NTA
; NEFCWJA7ULJKUNEO

; /6 2 2 &@%AqA; "" ;

4CDEFA9BCSEJAd4!56 789:A0MBeA/BXDFAGMWUA
; NEFCWJA7ULJKUNEO

; /G &@.AqA;"" 2 2 ;

4CDEFA9BCSEJAd4!56 789:A0MBeA/BXDFA
=JKMKFCBRJ

= 49/ 2 % 2 ^ #

Continued on the next page…
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COMMON OPERATING CHARACTERISTICS (continued) ; CEMOACFA7! AhA2+&i"AFNA%),i"IA;""A hA,A;IADBEJKKANFUJLTMKJAKXJRMQMJOA

Characteristic Symbol Test Conditions Min. Typ. Max. Units
OVERCURRENT CHARACTERISTICS (continued)

<PJLRDLLJBFA4CDEFA=JKXNBKJA7MVJ F<"

#TMFRUXNMBFAKJFACFA3&pANQA/0<! IA
OJECYAQLNVA/0AJZRJJOMBWANPJLRDLLJBFA
QCDEFAFULJKUNEOAFNA;A]4]AA]!AA]5A]]6]AA]7]AAAAArA&@+A;IATMFUNDFA
JZFJLBCEA"<" ARCXCRMFNL

2 %@3 2 !K

<PJLRDLLJBFA4CDEFA=JKJFA(JECY F<"=
7MVJAQLNVA;4!56 79: ArA;/6AFNA
; 4!56 7AsA&@.AqA;"" AIA=05 AhA**&A\" 2 ,&& 2 BK

<PJLRDLLJBFA4CDEFA=JKJFAGNEOA7MVJ F<"G
7MVJAQLNVA;4!56 79: AXMBArA;/6AFNALJKJFANQA
QCDEFAECFRU`AKJJA4DBRFMNBCEAHENR\A(MCWLCV

2 ),& 2 BK

<PJLRDLLJBFA/BXDFA0MBA=JKMKFCBRJ = <" 7! AhA),i"IA;<"AXMBAFNA?:( ) 2 2 ^ "
VOLTAGE REFERENCE CHARACTERISTICS
; NEFCWJA=JQJLJBRJA<DFXDF ; >"= 7! AhA),Ai" 2 &@,AqA;"" 2 ;

; NEFCWJA=JQJLJBRJA<DFXDFA6NCOA"DLLJBF/>"=
#NDLRJARDLLJBF * 2 2 V !

#MB\ARDLLJBF ,& 2 2 !!

; NEFCWJA=JQJLJBRJA<DFXDFA(LMQF %; >"= 2 b%& 2 V ;
%( JPMRJKACLJAFLMV V JOAQNLAV CZMV DV ACRRDLCRYACFA; " " AhA, A; @A7UJALCFMNV JFLYAQJCFDLJANQAFUJAOJPMRJACEENTKANXJLCFMNBANPJLAFUJAQDEEA; " " ALCBWJ`AUNTJPJLIACRRDLCRYA
V CYASJAKEMWUFEYAOJWLCOJOAQNLA; " " APCEDJKANFUJLAFUCBA, A; @AA" NBFCRFAFUJA! EEJWLNAQCRFNLYAQNLACXXEMRCFMNBKAFUCFALJ[ DMLJAV CZMV DV ACRRDLCRYAQNLA; " " AhA* @* A; @
) = 4d/:7eAQNLVKACBA="ARMLRDMFAPMCAFUJA4/679=AXMB@
* 7UMKAXCLCVJFJLARCBAOLMQFASYACKAVDRUACKA&@.pANPJLAFUJAEMQJFMVJANQAFUMKAXLNODRF@
+7UMKAXCLCVJFJLARCBAOLMQFASYACKAVDRUACKA%pANPJLAFUJAEMQJFMVJANQAFUMKAXLNODRF@
, #JJAXCWJA.ANBAUNTAFNAKJFANPJLRDLLJBFAQCDEFAKTMFRUXNMBF@
- #TMFRUXNMBFARCBASJAENTJLACFAFUJAJZXJBKJANQAKTMFRUXNMBFACRRDLCRY@
$7UMKAJLLNLAKXJRMQMRCFMNBAONJKABNFAMBREDOJAFUJAJQQJRFANQABNMKJ@AA#JJAFUJA/:"<^0 AKXJRMQMRCFMNBAMBANLOJLAFNAQCRFNLAMBAFUJACOOMFMNBCEAMBQEDJBRJANQABNMKJANBAFUJA
QCDEFAKTMFRUXNMBF@



120 kHz Bandwidth, High Voltage Isolation 
Current Sensor with Integrated Overcurrent DetectionACS710

-!EEJWLNA^MRLN#YKFJVKIA/BR@
%%,A:NLFUJCKFA"DFNQQ
_NLRJKFJLIA^CKKCRUDKJFFKA&%-%,'&&*-A5@#@!@
%@,&.@.,*@,&&&`ATTT@CEEJWLNVMRLN@RNV

PERFORMANCE CHARACTERISTICS, TA Range K, valid at TA = – 40°C to 125°C, VCC = 5 V, unless otherwise specified

X12C CHARACTERISTICS
Characteristic Symbol  Test Conditions  Min. Typ.  Max. Units

<XFMVMgJOA!RRDLCRYA=CBWJ% /0<! 2%)@, A2A %)@, !

6MBJCLA#JBKMBWA=CBWJ /= 2*$@, A2A *$@, !

X12C Characteristics at VCC = 5 V
:NMKJ) ; :</#9dLVKe 7! AhA),i"IA#JBKAhA,-AV;m!IA"QAhA&IA"6<!( AhA+@$AB4IA=6<!( ANXJB A2A %@,& A2A V;

#JBKMFMPMFY* A#JBK

/0AhA%)@,A!IA7! AhA),i" A2A ,- A2A V;m!

/0AhA%)@,A!IA7! AhA),i"AFNA%),i" 2A ,-A 2A AV;m!

/0AhA%)@,A!IA7! AhA2A+&i"AFNA),i" 2A ,$A 2A V;m!

9EJRFLMRCEA<QQKJFA;NEFCWJA
; CLMCFMNBA=JECFMPJAFNA
; <57dnH/e

+
; <9

/0AhA&A!IA7! AhA),i" A2A b+ 2A V;

/0AhA&A!IA7! AhA),i"AFNA%),i" A2A b%+ 2A V;

/0AhA&A!IA7! AhA2A+&i"AFNA),i" A2A b)* 2A V;

7NFCEA<DFXDFA9LLNL, 97< 7

<PJLAQDEEAKRCEJANQA/0<! AIA/0ACXXEMJOAQNLA,AVKIA7! AhA),i"AFNA%),i" A2A b)@) A2A p

<PJLAQDEEAKRCEJANQA/0<! AIA/0ACXXEMJOAQNLA,AVKIA7! AhA2A+&i"AFNA),i" A2A b*@3 A2A p

X25C CHARACTERISTICS
<XFMVMgJOA!RRDLCRYA=CBWJ% /0<! 2), A2A ), !

6MBJCLA#JBKMBWA=CBWJ /= 2$, A2A $, !

X25C Characteristics at VCC = 5 V
:NMKJ) ; :</#9dLVKe 7! AhA),i"IA#JBKAhA).AV;m!IA"QAhA&IA"6<!( AhA+@$AB4IA=6<!( ANXJB A2A % A2A V;

#JBKMFMPMFY* A#JBK

/0AhA),A!IA7! AhA),i" A2A ). A2A V;m!

/0AhA), A!IA7! AhA),i"AFNA%),i" A2 )$@3A A2 AV;m!

/0AhA), A!IA7! AhA2A+&i"AFNA),i" A2 ).@,A A2 V;m!

9EJRFLMRCEA<QQKJFA;NEFCWJA
; CLMCFMNBA=JECFMPJAFNA
; <57dnH/e

+
; <9

/0AhA&A!IA7! AhA),i" A2A b* A2A V;

/0AhA&A!IA7! AhA),i"AFNA%),i" A2A b%) 2A V;

/0AhA&A!IA7! AhA2A+&i"AFNA),i" A2A b%. 2A V;

7NFCEA<DFXDFA9LLNL, 97< 7

<PJLAQDEEAKRCEJANQA/0A<! IA/0ACXXEMJOAQNLA,AVKIA7! AhA),i"AFNA%),i" A2A b)@3 A2A p

<PJLAQDEEAKRCEJANQA/0A<! IA/0ACXXEMJOAQNLA,AVKIA7! AhA2A+&i"AFNA),i" A2A b,@) A2A p

%!EFUNDWUAFUJAOJPMRJAMKACRRDLCFJANPJLAFUJAJBFMLJAEMBJCLALCBWJIAFUJAOJPMRJAMKAXLNWLCVVJOAQNLAVCZMVDVACRRDLCRYANPJLAFUJALCBWJAOJQMBJOASYA/0<! A@A
7UJALJCKNBAQNLAFUMKAMKAFUCFAMBAVCBYACXXEMRCFMNBKIAKDRUACKAVNFNLARNBFLNEIAFUJAKFCLF'DXARDLLJBFANQAFUJAVNFNLAMKACXXLNZMVCFJEYAFULJJAFMVJKAUMWUJLAFUCBAFUJA
LDBBMBWARDLLJBF@
) ; X\'X\ ABNMKJAd-AKMWVCABNMKJeAMKAJ[DCEAFNA-AqA;:</#9dLVKe @A6NTJLABNMKJAEJPJEKAFUCBAFUMKARCBASJACRUMJPJOASYADKMBWA"QAQNLACXXEMRCFMNBKALJ[DMLMBWABCLLNTJLA
SCBOTMOFU@A#JJA"UCLCRFJLMKFMRA0JLQNLVCBRJAXCWJAQNLAWLCXUKANQABNMKJAPJLKDKA"QACBOASCBOTMOFUAPJLKDKA"Q@
* 7UMKAXCLCVJFJLARCBAOLMQFASYACKAVDRUACKA)@+pANPJLAFUJAEMQJFMVJANQAFUMKAXLNODRF@
+7UMKAXCLCVJFJLARCBAOLMQFASYACKAVDRUACKA%*AV;ANPJLAFUJAEMQJFMVJANQAFUMKAXLNODRF@
, 7UMKAXCLCVJFJLARCBAOLMQFASYACKAVDRUACKA)@,pANPJLAFUJAEMQJFMVJANQAFUMKAXLNODRF@
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The VOC needed for setting the overcurrent fault 
switchpoint can be calculated as follows:

VOC = Sens × | IOC |  ,

where VOC is in mV, Sens in mV/A, and IOC (overcur-
rent fault switchpoint) in A.

| Ioc  | is the overcurrent fault switchpoint for a bi-
directional (AC) current, which means a bi-directional 
sensor will have two symmetrical overcurrent fault 
switchpoints,  +IOC and –IOC .

See the following graph for IOC and VOC ranges.

Setting Overcurrent Fault Switchpoint
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Overcurrent Fault Operation
The primary concern with high-speed fault detection is that noise 
may cause false tripping. Various applications have or need to 
be able to ignore certain faults that are due to switching noise or 
other parasitic phenomena, which are application dependant. The 
problem with simply trying to filter out this noise in the main 
signal path is that in high-speed applications, with asymmetric 
noise, the act of filtering introduces an error into the measure-
ment. To get around this issue, and allow the user to prevent the 
fault signal from being latched by noise, a circuit was designed to 
slew the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin voltage based on the value of the capacitor 
from that pin to ground. Once the voltage on the pin falls below 
2 V, as established by an internal reference, the fault output is 
latched and pulled to ground quickly with an internal N-channel 
MOSFET.

Fault Walk-through
The following walk-through references various sections and 
attributes in the figure below. This figure shows different 
fault set/reset scenarios and how they relate to the voltages on 
the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin, FAULT_EN pin, and the internal Overcurrent 
(OC) Fault node, which is invisible to the customer.

1. Because the device is enabled (FAULT_EN is high) and there is 
an OC fault condition, the device F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin starts discharging.

2. When the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin voltage reaches approximately 2 V, the 
fault is latched, and an internal NMOS device pulls the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   
pin voltage to approximately 0 V. The rate at which the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   
pin slews downward (see [4] in the figure) is dependent on the 
external capacitor, COC, on the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin.

3. When the FAULT_EN pin is brought low, the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   
pin starts resetting if no OC Fault condition exists, and if 
FAULT_EN is low for a time period greater than tOCH . The 
internal NMOS pull-down turns off and an internal PMOS pull-
up turns on (see [7] if the OC Fault condition still exists).

4. The slope, and thus the delay to latch the fault is controlled by 
the capacitor, COC, placed on the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin to ground. Dur-
ing this portion of the fault (when the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin is between 
VCC and 2 V), there is a 3 mA constant current sink, which 
discharges COC. The length of the fault delay, t, is equal tof

 

COC     ( VCC Ð 2 V )
3 mA

t =
 

(1)
 where VCC is the device power supply voltage in volts, t is in 

seconds and COC is in Farads. This formula is valid for RPU 
equal to or greater than 330 k".  For lower-value resistors, 
the current flowing through the RPU resistor during a fault 
event, IPU , will be larger. Therefore, the current discharging 
the capacitor would be 3 mA – IPU and equation 1 may not be 
valid.
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5. The F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin did not reach the 2 V latch point before the 
OC fault condition cleared. Because of this, the fixed 3 mA 
current sink turns off, and the internal PMOS pull-up turns on 
to recharge COC through the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin.

6. This curve shows VCC charging external capacitor COC 
through the internal PMOS pull-up. The slope is determined 
by COC.

7. When the FAULT_EN pin is brought low, if the fault condition 
still exists, the latched F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin will be pulled low by the 
internal 3mA current source. When fault condition is removed 
then the Fault pin charges as shown in step 6.

8. At this point there is a fault condition, and the part is enabled 
before the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin can charge to VCC. This shortens the 
user-set delay, so the fault is latched earlier. The new delay 
time can be calculated by equation 1, after substituting the 
voltage seen on the F̄̄  Ā̄  Ū̄  L̄̄  T̄̄   pin for VCC.

Chopper Stabilization Technique 
Chopper Stabilization is an innovative circuit technique that is 
used to minimize the offset voltage of a Hall element and an asso-
ciated on-chip amplifier.  Allegro patented a Chopper Stabiliza-

tion technique that nearly eliminates Hall IC output drift induced 
by temperature or package stress effects. This offset reduction 
technique is based on a signal modulation-demodulation process. 
Modulation is used to separate the undesired dc offset signal from 
the magnetically induced signal in the frequency domain.  Then, 
using a low-pass filter, the modulated DC offset is suppressed 
while the magnetically induced signal passes through the filter.  
As a result of this chopper stabilization approach, the output 
voltage from the Hall IC is desensitized to the effects of tempera-
ture and mechanical stress. This technique produces devices that 
have an extremely stable Electrical Offset Voltage, are immune to 
thermal stress, and have precise recoverability after temperature 
cycling.  

This technique is made possible through the use of a BiCMOS 
process that allows the use of low-offset and low-noise amplifiers 
in combination with high-density logic integration and sample 
and hold circuits.  
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Sensitivity (Sens). The change in sensor output in response to a 
1 A change through the primary conductor. The sensitivity is 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 (mV/A) for the 
full-scale current of the device.

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

Linearity (ELIN). The degree to which the voltage output from 
the sensor varies in direct proportion to the primary current 
through its 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 
linearity: 

where VIOUT_full-scale amperes = the output voltage (V) when the 
sensed current approximates full-scale ±IP .

Symmetry (ESYM).  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 is 
used to derive symmetry:

Quiescent output voltage (VIOUT(Q)). The output of the sensor 
when the primary current is zero.  For a unipolar supply voltage, 
it nominally remains at 0.5×VCC. For example, in the case of a 
bidirectional output device, VCC = 5 V translates into VIOUT(Q) = 
2.5 V. Variation in VIOUT(Q) can be attributed to the resolution of 
the Allegro linear IC quiescent voltage trim and thermal drift.

Electrical offset voltage (VOE). The deviation of the device out-
put from its ideal quiescent voltage due to nonmagnetic causes. 
To convert this voltage to amperes, divide by the device sensitiv-
ity, Sens. 

Accuracy (ETOT). The accuracy represents the maximum devia-
tion of the actual output from its ideal value.  This is also known 
as the total ouput error.  The accuracy is illustrated graphically in 
the output voltage versus current chart at right. Note that error is 
directly measured during final test at Allegro.

Accuracy is divided into four areas:

!" 0 A at 25°C. Accuracy of sensing zero current flow at 25°C, 
without the effects of temperature.

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

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

!" Full-scale current over ! temperature. Accuracy of sensing full-
scale current flow including temperature effects.

Ratiometry. The ratiometric feature means that its 0 A output, 
VIOUT(Q), (nominally equal to VCC/2) and sensitivity, Sens, are 
proportional to its supply voltage, VCC . The following formula is 
used to derive the ratiometric change in 0 A output voltage,
#VIOUT(Q)RAT (%).

The ratiometric change in sensitivity, #SensRAT (%), is defined as:

Definitions of Accuracy Characteristics

100 1– [{ [ {VIOUT_full-scale amperes – VIOUT(Q)

2 (VIOUT_1/2 full-scale amperes – VIOUT(Q) )

100
VIOUT_+ full-scale amperes –     VIOUT(Q)

VIOUT(Q) –VIOUT_–full-scale amperes 

100
VIOUT(Q)VCC / VIOUT(Q)5V

VCC / 5 V 

100
SensVCC / Sens5V

VCC / 5 V 
Output Voltage versus Sensed Current
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Definitions of Dynamic Response Characteristics

Propagation delay (tPROP). The time required for the sensor 
output to reflect a change in the primary current signal. Propaga-
tion delay is attributed to inductive loading within the linear IC 
package, as well as in the inductive loop formed by the primary 
conductor geometry. Propagation delay can be considered as a 
fixed time offset and may be compensated.
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Rise time (tr). The time interval between a) when the sensor 
reaches 10% of its full scale value, and b) when it reaches 90% 
of its full scale value. The rise time to a step response is used to 
derive the bandwidth of the current sensor, in which ƒ(–3 dB) = 
0.35 / tr. Both tr and tRESPONSE are detrimentally affected by eddy 
current losses observed in the conductive IC ground plane.

Response time (tRESPONSE). The time interval between 
a) when the primary current signal reaches 90% of its final 
value,  and b) when the sensor reaches 90% of its output 
corresponding to the applied current.
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