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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

FEATURES AND BENEFITS

 Industry-leading noise performance with greatly
improved bandwidth through proprietary amplifier and
filter design techniques

* High bandwidth 1 MHz analog output

» Patented integrated digital temperature compensation
circuitry allows high accuracy over temperature in an
open loop sensor

* 1.2 mQ primary conductor resistance for low power loss
and high inrush current withstanding capability

* Small footprint, low-profile SOIC8 package suitable for
space-constrained applications

 Integrated shield virtually eliminates capacitive coupling
from current conductor to die due to high dV/dt voltage
transients

* 5V, single supply operation

* Output voltage proportional to AC or DC current

» Factory-trimmed sensitivity and quiescent output voltage
for improved accuracy

» High PSRR for noisy environments

C“ )

CB Certificate Number:
US-32848-UL

PACKAGE: 8-Pin SOIC (suffix LC)

Not to scale

DESCRIPTION

The Allegro™ ACS730 provides economical and precise
solutions for AC or DC current sensing in industrial, commercial,
and communications systems. The device package allows for easy
implementation by the customer. Typical applications include
motor control, load detection and management, switched-mode
power supplies, and overcurrent fault protection.

The device consists of a precise, low-offset, linear Hall sensor
circuit with a copper conduction path located near the surface of
the die. Applied current flowing through this copper conduction
path generates a magnetic field which is sensed by the integrated
Hall IC and converted into a proportional voltage. Device
accuracy is optimized through the close proximity of the magnetic
field to the Hall transducer. A precise, proportional voltage is
provided by the Hall IC, which is programmed for accuracy
after packaging. The output of the device has a positive slope
when an increasing current flows through the primary copper
conduction path (from pins 1 and 2, to pins 3 and 4), which is
the path used for current sensing. The internal resistance of this
conductive path is typically 1.2 mQ, providing low power loss.

The terminals of the conductive path are electrically isolated
from the sensor leads (pins 5 through 8). This allows the
ACS730 current sensor to be used in high-side current sense
applications without the use of high-side differential amplifiers
or other costly isolation techniques.

The ACS730 is provided in a small, low-profile surface-mount
SOICS8 package. The leadframe is plated with 100% matte tin,
which is compatible with standard lead (Pb) free printed circuit
board assembly processes. Internally, the flip-chip device is
considered Pb-free. However, the solder bump connections are
available in a Pb-free or high-temperature Pb-based option. Part
numbers followed by “-S” are manufactured with tin-silver-
based solder bumps, making these parts Pb-free compliant
without the use of RoHS exemptions. Part numbers followed
by “-T” are manufactured with Pb-based solder bumps using
allowed RoHS exemptions.

! IP+ VCC
ACS730
2 IP+ VIOUT
lp
3 IP- VZCR
4 IP- GND

8
7 The ACS730 outputs an
analog signal, V|oy, that
_| Cgypass  varies linearly with the
6 T 0.1pF bidirectional AC or DC
—— Cuzcr primary sensed current,
1nF Ip, within the range speci-
I fied.
5

Typical Application
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

SELECTION GUIDE

Optimized Sensitivity [1], T
Part Number [1] Range, Ip Sens(Typ) (oé) Packing
(A) (mVIA)

-S VARIANT 2]

ACS730KLCTR-20AB-S +20 100

ACS730KLCTR-30AB-S +30 66

ACS730KLCTR-30AU-S 30 120

ACS730KLCTR-40AB-S 40 50 —40to 125 Tape and reel, 3000 pieces per reel
ACS730KLCTR-50AB-S +50 40

ACS730KLCTR-65AB-S +65 30

ACS730KLCTR-80AU-S 80 50

-T VARIANT B3I

ACS730KLCTR-20AB-T +20 100

ACS730KLCTR-30AB-T +30 66

ACS730KLCTR-30AU-T 30 120

ACS730KLCTR-40AB-T +40 50 —-40to 125 Tape and reel, 3000 pieces per reel
ACS730KLCTR-50AB-T +50 40

ACS730KLCTR-65AB-T 165 30

ACS730KLCTR-80AU-T 80 50

[ Measured at Vo =5 V.

[21“-S” denotes lead-free construction with tin-silver-based solder bumps.

B1“-T” denotes Pb-contained construction with Pb-based solder bumps. Operating performance of “-T” and “-S” devices are identical. “-T” devices are RoHS compliant using
allowed exemptions provided in Annex Il and 1V of Directive 2011/65/EU [Exemptions 7(a), 15, 15(a), as applicable].
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
in Small Footprint SOIC8 Package

ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol Notes Rating Units
Supply Voltage Vee 6 V
Reverse Supply Voltage Veer) -0.1 \Y
Output Voltage Viout 6 \
Reverse Output Voltage ViouT(R) -0.1 \Y
Zero Current Reference Voltage Vzcr 20 \
Reverse Zero Current Reference Voltage VzcR(R) -0.1 \
Operating Ambient Temperature Ta Range K —40 to 125 °C
Junction Temperature T,(max) 165 °C
Storage Temperature Tsig —65to 170 °C
ISOLATION CHARACTERISTICS
Characteristic Symbol Notes Value Units
Agency type-tested for 60 seconds per UL standard 60950-1 (edition 2);
production-tested at VISO for 1 second, in accordance with UL 60950-1 2400 VRms
Dielectric Strength Test Voltage [1] Viso (edition 2).
Agency type-tested for 60 seconds per UL 1577 (edition 5); production- 2100 Vv
tested at 2520 VRMS for 1 second, in accordance with UL 1577 (edition 5). RMS
Working Voltage for Basic Isolation v Maximum approved working voltage for basic (single) 420 Vpg or VDC
1 WVBI ; ; ; _ i
M isolation according to UL 60950-1 (edition 2). 207 VRus
Clearance Dy Minimum distance through air from IP leads to signal leads 3.9 mm
Creepage D¢, Minimum distance along package body from IP leads to signal leads 3.9 mm
Comparative Tracking Index CTI Material Group I 4289“) \%
"] Certification pending for lead-free variants.
THERMAL CHARACTERISTICS
Characteristic Symbol Test Conditions Value Units
Mounted on the Allegro evaluation board with 1500 mm?2 of
. 4 oz. copper on each side, connected to pins 1 and 2, and
Package Thermal Resistance . . ) . o
! . Reua to pins 3 and 4, with thermal vias connecting the layers. 23 C/w
(Junction to Ambient) .
Performance values include the power consumed by the
PCB. [
Package Thermal Resistance RouL Mounted on the Allegro ASEK730 evaluation board. 5 °CIW

(Junction to Lead)

11 Further information about board design and thermal performance also can be found in the Applications Information section of this datasheet.
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ACS730 1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

Functional Block Diagram
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Pinout Diagram and Terminal List Table

1P+ [1] [8] vce
1P+ [2] [7] viout
IP- [3] [6] VZCR
IP- [4] [5] GND

Package LC, 8-Pin SOICN
Pinout Diagram

Terminal List Table

Number Name Description
1,2 IP+ Terminals for current being sensed; fused internally
3,4 IP— Terminals for current being sensed; fused internally
5 GND Signal ground terminal
6 VZCR \Z/cleorSTc:trtn: Be;erence; outputs a DC voltage equal to
7 VIOUT Analog output signal
8 VCC Device power supply terminal
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
in Small Footprint SOIC8 Package

COMMON ELECTRICAL CHARACTERISTICS ["]: valid over full range of Ty, Voc= 5V, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Supply Voltage Vee 4.5 5 5.5 Vv
Supply Current lcc Ve =5V, output open - 17 25 mA
Power-On Time tro Tp=25°C - 150 - us
Output Capacitance Load CL VIOUT to GND - - 0.47 nF
Reference Capacitance Load Cvzcr VZCR to GND - - 1 nF
Output Resistive Load R, VIOUT to GND, VIOUT to VCC 10 - - kQ
Reference Resistive Load Ryzcr VZCR to GND, VZCR to VCC 10 - - kQ
Output High Saturation Voltage [2] Vou VIOUT, Ty = 25°C Vee—04 | Vec—0.3 - \Y
Output Low Saturation Voltage [2] VoL VIOUT, Ty = 25°C - 0.1 0.2 \Y%
Primary Conductor Resistance Rip Tpo=25°C - 1.2 - mQ
Primary Conductor Inductance Lip Tpo=25°C - 2 - nH
Magnetic Coupling Factor MCF Tpo=25°C - 10 - G/A
Rise Time t, To=25°C,C_ =047 nF - 0.6 - us
Propagation Delay tod Tpo=25°C, C =047 nF - 0.2 - ys
Response Time tRESPONSE Tpo=25°C,C_ =0.47 nF - 0.7 - us
Output Slew Rate SR Tpo=25°C,C_ =1nF - 2.67 - Vius
Internal Bandwidth BW Small signal -3 dB; C| = 0.47 nF - 1 - MHz
Noise Density Inp ITrl\ p:‘;g‘ifgfegfido_”f;sﬁﬁe”S“V; - 40 - \/‘(Jfl‘; )
Noise Iy 'Tr;p:té%‘ifgegfidorl‘f;sﬁ; - 40 - |mArus
Power Supply Rejection Ratio PSRR IOPtS S?AO \|-/|IZOL1J9I'OarrT1‘c\J/\‘/DIZ(-CpF|: ripple on Vec, - 35 - dB
Sensitivity Power Supply Rejection Ratio SPSRR ::;C= I;/Rf:((r:rg;n;?) < Vee < Vec(max), - 15 - dB
Offset Power Supply Rejection Ratio OPSRR DC, Vce(min) < Ve < Vec(max) - 30 - dB
Output Source Current louT(sre) VIOUT shorted to GND - 5.5 - mA
Output Sink Current louT(snk) VIOUT shorted to VCC - 3 - mA
Tp=25°C -10 +3 10 mV
Zero Current Reference Offset Voltage VzcR(ofs) Tpo=25°C to 125°C -20 +10 20 mV
Tp=-40°C to 25°C - + - mV
Reference Source Current lvzcRsre) VZCR shorted to GND - - mA
Reference Sink Current lvzcR(snk) VZCR shored to VCC - 14 - mA

[1Device may be operated at higher primary current levels, I, ambient temperatures, T4, and internal leadframe temperatures, provided the Maximum Junction Tempera-

ture, T (max), is not exceeded.

[21The sensor IC will continue to respond to current beyond the range of I until the high or low saturation voltage; however, the nonlinearity in this region will be worse than

through the rest of the measurement range.
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

xKLCTR-20AB PERFORMANCE CHARACTERISTICS: Valid over full range of Ty, Voc= 5V, Cgypags = 0.1 pF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. 1] | Max. | Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr -20 - 20 A
Sensitivity Sens - 100 - mV/A
Zero Current Output Voltage Viout) |Ip=0A,Ty=25°C - 2.5 - \Y
Zero Current Reference Voltage Vzcr Tp=25°C - 2.5 - \
ACCURACY PERFORMANCE
=1 ; TA=25°C to 125°C —4 +3 4 %
Total Output Error [2] Etor P~ PMAXy A .
Ip = Ipmaxy Ta = —40°C to 25°C - +4 - %
=1 ; TA=25°C to 125°C -2.5 +1.5 25 %
Sensitivity Error Egens P~ PMAXy A .
Ip = Ipmaxy Ta =—40°C to 25°C - +4 - %
Ip=0A; Ty=25°Cto 125°C -75 +50 75 mV
Offset Voltage Voe
Ip=0A; Ty =-40°C to 25°C - +50 - mV
) . Through the full range of Ip; Ty = 25°C to 125°C -2 +0.75 2 %
Nonlinearity E/ N
Through the full range of Ip; Ty = —-40°C to 25°C - +0.75 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift |  Ey gigg | Ip =20 A - 6.7 - %
Sensitivity Error Including Lifetime Drift | Eggns grig | Ip =20 A - +3.8 - %
Offset Voltage Including Lifetime Drift Vost arit | IP=0A - +118 - mV

[l Typical values with + are 3 sigma values.
121 Percentage of Ip.

- Allegro MicroSystems
ALLEGRO
Manchester, NH 03103-3353 U.S.A.

microsystems www.allegromicro.com

Downloaded from AFFOW.COmM.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

XKLCTR-30AB PERFORMANCE CHARACTERISTICS: Valid over full range of Ta, V=5V, Cgypass = 0.1 WF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. [1] | Max. | Unit

NOMINAL PERFORMANCE
Current Sensing Range Ipr -30 - 30 A
Sensitivity Sens - 66 - mV/A
Zero Current Output Voltage Vioutiq) | lp=0A, Ty=25°C - 2.5 - \%
Zero Current Reference Voltage Vzcr Tpo=25°C - 25 - \
ACCURACY PERFORMANCE

=1 ; Ta=25°C to 125°C -5 *3 5 %
Total Output Error [2] Etor P~ PMAXy A >

Ip = Ipgmaxy: Ta = —40°C to 25°C - +5 - %

=1 ; TA=25°C to 125°C -3.5 2.5 35 %
Sensitivity Error Ecens P~ PMAXy A >

Ip = lpgvax)y; Ta=—40°C to 25°C - *5 - %

lp=0A; Tp=25°Cto 125°C -40 +20 40 mV
Offset Voltage Voe

Ip=0A; Ty =—-40°C to 25°C - +30 - mV

. . Through the full range of Ip; Ty = 25°C to 125°C -2 +0.75 2 %

Nonlinearity Eln

Through the full range of Ip; Ty = —40°C to 25°C - +0.75 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift | Eo g | Ip=40A - 6.7 - %
Sensitivity Error Including Lifetime Drift | Egens grit | Ip = 20 A - 3.8 - %
Offset Voltage Including Lifetime Drift Vot arit | Ip=0A - +118 - mV
[l Typical values with + are 3 sigma values.
121 Percentage of Ip.
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

xKLCTR-30AU PERFORMANCE CHARACTERISTICS: Valid over full range of Ty, Voc= 5V, Cgypags = 0.1 pF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. 1] | Max. | Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr 0 - 30 A
Sensitivity Sens - 120 - mV/A
Zero Current Output Voltage Vioutiq) | lp=0A, Tp=25°C - 0.5 - \Y
Zero Current Reference Voltage Vzcr Tp=25°C - 0.5 - \
ACCURACY PERFORMANCE
lp=1 ; Ta=25°Cto 125°C -5 +2.6 5 %
Total Output Error [2] Etor P~ PMAXy A - - 00
Ip = Ipgmax)y Ta = —40°C to 25°C - +3.7 - %
lp=1 ; TA=25°Cto 125°C -3.5 +1.2 35 %
Sensitivity Error Egens P~ PMAXy A - . oo
Ip = lpgvax)y; Ta = —40°C to 25°C - +3.7 - %
lp=0A; Ty =25°C to 125°C —-40 +35 40 mV
Offset Voltage Voe
Ip=0A; Tp=—-40°C to 25°C - +38 - mV
Through the full range of Ip; Ty = 25°C to 125°C -2 +1 2 %
Nonlinearity E/ N
Through the full range of Ip; Ty = -40°C to 25°C - +2.3 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift |  Eyo girg | Ip=40A - 6.7 - %
Sensitivity Error Including Lifetime Drift | Egens arift | Ip = 20 A - +3.8 - %
Offset Voltage Including Lifetime Drift Vost arit | IP=0A - +118 - mV

[l Typical values with + are 3 sigma values.
121 Percentage of Ip.

Allegro MicroSystems

ALLEGRO
Manchester, NH 03103-3353 U.S.A.

microsystems www.allegromicro.com

Downloaded from AFFOW.COmM.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

XKLCTR-40AB PERFORMANCE CHARACTERISTICS: Valid over full range of Ta, V=5V, Cgypass = 0.1 WF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. [1] | Max. | Unit

NOMINAL PERFORMANCE
Current Sensing Range Ipr -40 - 40 A
Sensitivity Sens - 50 - mV/A
Zero Current Output Voltage Vioutiq) | lp=0A, Ty=25°C - 2.5 - \%
Zero Current Reference Voltage Vzcr Tpo=25°C - 25 - \
ACCURACY PERFORMANCE

=1 ; Ta=25°C to 125°C -5 *3 5 %
Total Output Error [2] Etor P~ PMAXy A >

Ip = Ipgmaxy: Ta = —40°C to 25°C - +5 - %

=1 ; TA=25°C to 125°C -3.5 2.5 35 %
Sensitivity Error Ecens P~ PMAXy A >

Ip = lpgvax)y; Ta=—40°C to 25°C - *5 - %

lp=0A; Tp=25°Cto 125°C -40 +20 40 mV
Offset Voltage Voe

Ip=0A; Ty =—-40°C to 25°C - +30 - mV

. . Through the full range of Ip; Ty = 25°C to 125°C -2 +0.75 2 %

Nonlinearity Eln

Through the full range of Ip; Ty = —40°C to 25°C - +0.75 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift | Eo g | Ip=40A - 6.7 - %
Sensitivity Error Including Lifetime Drift | Egens grit | Ip = 20 A - 3.8 - %
Offset Voltage Including Lifetime Drift Vot arit | Ip=0A - +118 - mV
[l Typical values with + are 3 sigma values.
121 Percentage of Ip.
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

XKLCTR-50AB PERFORMANCE CHARACTERISTICS: Valid over full range of Ta, V=5V, Cgypass = 0.1 WF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. [1] | Max. | Unit

NOMINAL PERFORMANCE
Current Sensing Range lpr -50 - 50 A
Sensitivity Sens - 40 - mV/A
Zero Current Output Voltage Vioutiq) | lp=0A, Tp=25°C - 2.5 - \%
Zero Current Reference Voltage Vzcr Tp=25°C - 25 - \
ACCURACY PERFORMANCE

=1 ; Ta=25°C to 125°C -5 *3 5 %
Total Output Error [2] Etor P~_PMAXy A >

Ip = Ipgmaxy: Ta = —40°C to 25°C - +5 - %

=1 ; TA=25°Cto 125°C -3.5 +3 35 %
Sensitivity Error Ecens P~ PMAXy A >

Ip = lpgvaxy Ta = —40°C to 25°C - *5 - %

lp=0A; Tp=25°Cto 125°C -40 +20 40 mV
Offset Voltage Voe

Ip=0A; Ty =—-40°C to 25°C - +30 - mV

. . Through the full range of Ip; Ty = 25°C to 125°C -2 +0.75 2 %

Nonlinearity =

Through the full range of Ip; Ty = —40°C to 25°C - +0.75 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift Etot arit | Ip=50A - 6.7 - %
Sensitivity Error Including Lifetime Drift Esens_arit | Ip=25A - 3.8 - %
Offset Voltage Including Lifetime Drift Vost arit | Ip=0A - +118 - mV
[l Typical values with + are 3 sigma values.
121 Percentage of Ip.

10

- Allegro MicroSystems
ALLEGRO
Manchester, NH 03103-3353 U.S.A.

microsystems www.allegromicro.com

Downloaded from AFFOW.COmM.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

XKLCTR-65AB PERFORMANCE CHARACTERISTICS: Valid over full range of Ta, V=5V, Cgypass = 0.1 WF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. [1] | Max. | Unit

NOMINAL PERFORMANCE
Current Sensing Range lpr —65 - 65 A
Sensitivity Sens - 30 - mV/A
Zero Current Output Voltage Vioutiq) | lp=0A, Tp=25°C - 2.5 - \%
Zero Current Reference Voltage Vzcr Tp=25°C - 25 - \
ACCURACY PERFORMANCE

=1 ; Ta=25°C to 125°C -5 *3 5 %
Total Output Error [2] Etor P~_PMAXy A >

Ip = Ipgmaxy: Ta = —40°C to 25°C - +5 - %

=1 ; TA=25°Cto 125°C -3.5 +3 35 %
Sensitivity Error Ecens P~ PMAXy A >

Ip = lpgvaxy Ta = —40°C to 25°C - *5 - %

lp=0A; Tp=25°Cto 125°C -40 +20 40 mV
Offset Voltage Voe

Ip=0A; Ty =—-40°C to 25°C - +30 - mV

. . Through the full range of Ip; Ty = 25°C to 125°C -2 +0.75 2 %

Nonlinearity =

Through the full range of Ip; Ty = —40°C to 25°C - +0.75 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift Etot arit | IP=65A - 6.7 - %
Sensitivity Error Including Lifetime Drift Esens_arit | Ip=32A - 3.8 - %
Offset Voltage Including Lifetime Drift Vost arit | Ip=0A - +118 - mV
[l Typical values with + are 3 sigma values.
121 Percentage of Ip.
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

XKLCTR-80AU PERFORMANCE CHARACTERISTICS: Valid over full range of Ta, V=5V, Cgypass = 0.1 WF, unless otherwise specified

Characteristic Symbol Test Conditions | Min. | Typ. [1] | Max. | Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr 0 - 80 A
Sensitivity Sens - 50 - mV/A
Zero Current Output Voltage Vioutiq) | lp=0A, Ty=25°C - 0.5 - \%
Zero Current Reference Voltage Vzcr Tpo=25°C - 0.5 - \
ACCURACY PERFORMANCE
lp=1 ; Ta=25°C to 125°C -5 1.8 5 %
Total Output Error [2] Etor P~ PMAXy A >
Ip = Ipgmaxy: Ta = —40°C to 25°C - +5 - %
lp=1 ; Ta=25°C to 125°C -3.5 1.5 35 %
Sensitivity Error Ecens P~ PMAXy A >
Ip = Ipgmaxy: Ta = —40°C to 25°C - 4.2 - %
lp=0A; Tp=25°Cto 125°C -40 +21 40 mV
Offset Voltage Voe
Ip=0A; Ty =-40°C to 25°C - +27 - mV
. . Through the full range of Ip; Ty = 25°C to 125°C -2 0.3 2 %
Nonlinearity Eln
Through the full range of Ip; Ty = —40°C to 25°C - 23 - %
LIFETIME DRIFT CHARACTERISTICS
Total Output Error Including Lifetime Drift | Eo g | Ip=80A - 6.7 - %
Sensitivity Error Including Lifetime Drift | Egens grift | Ip =40 A - 3.8 - %
Offset Voltage Including Lifetime Drift Vot arit | Ip=0A - +118 - mV

[l Typical values with + are 3 sigma values.
121 Percentage of Ip.
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

CHARACTERISTIC PERFORMANCE
xKLCTR-20AB Key Parameters
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

xKLCTR-30AB Key Parameters

Zero Current Output Voltage Error vs. Temperature
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
in Small Footprint SOIC8 Package

xKLCTR-30AU Key Parameters

Zero Current Output Voltage Error vs. Temperature
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
in Small Footprint SOIC8 Package

xKLCTR-40AB Key Parameters

Zero Current Output Voltage Error vs. Temperature
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

xKLCTR-50AB Key Parameters

Zero Current Output Voltage Error vs. Temperature Zero Current Reference Voltage Error vs. Temperature
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

Zero Current Output Voltage Error vs. Temperature

xKLCTR-65AB Key Parameters

Zero Current

Reference Voltage Error vs. Temperature
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
in Small Footprint SOIC8 Package

Magnitude [dB]

Phase [°]

CHARACTERISTIC PERFORMANCE

ACS730 TYPICAL FREQUENCY RESPONSE

-5

-10

-3dB = 1 MHz

10"

50

102 103 104 10°
Frequency [HZz]

-100

-150

T T — T T T T T T T — T T T

1 1 1 1

102 103 104 10°
Frequency [HZz]

10°

For information regarding bandwidth characterization methods used for the ACS730, see the “Characterizing System Bandwidth”
application note (https://allegromicro.com/en/insights-and-innovations/technical-documents/hall-effect-sensor-ic-publications/an-
effective-method-for-characterizing-system-bandwidth-an296169) on the Allegro website.
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
in Small Footprint SOIC8 Package

RESPONSE CHARACTERISTICS DEFINITIONS AND PERFORMANCE DATA

Response Time (trResponsE) Rise Time (t,)

The time interval between a) when the sensed input current The time interval between a) when the sensor reaches 10% of
reaches 90% of its final value, and b) when the sensor output its full-scale value, and b) when it reaches 90% of its full-scale
reaches 90% of its full-scale value. value.

Propagation Delay (t,q) Output Slew Rate (SR)

The time interval between a) when the sensed input current The rate of change [V/us] in the output voltage from a) when the
reaches 20% of its full-scale value, and b) when the sensor output  sensor reaches 10% of its full-scale value, and b) when it reaches
reaches 20% of its full-scale value. 90% of its full-scale value.

Response Time, Propagation Delay, Rise Time, and Output Slew Rate
Applied current step with 10%-90% rise time = 1 us
Test Conditions: Ty = 25°C, Cgypass = 0.1 uF, C =470 pF, Vzcgr = 1 nF

25 T T T T T 38
¢ -1 3.6
20 F RESPONSE
134
<
8 15 _
= 132 =
Q_ e
g Z
= SR [V/us] >
o 10 @)
= 13
S
o
5r 12.8
Input Current | 7 2.6
0 Device Output
1 1 1 1 I
-0.5 0 0.5 1 1.5 2 2.5
Time [us]
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ACS730 1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in

Small Footprint SOIC8 Package

POWER-ON FUNCTIONAL DESCRIPTION

Power-On Time (tpo)

When the supply is ramped to its operating voltage, the device
requires a finite amount of time to power its internal components
before responding to an input magnetic field. Power-On Time
(tpo) 1s defined as the time interval between a) the power supply
has reached its minimum specified operating voltage (Vcciminy)s
and b) when the sensor output has settled within £10% of its
steady-state value under an applied magnetic field.

V
Veo(typ-)

90% Viout

Vee(min.)

A

—tpo
tq to

minimum specified operating voltage

to= time at which output voltage settles
within £10% of its steady state value

1
1
1
,' t4= time at which power supply reaches
1
1
1
1
] under an applied magnetic field
[/
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package

DEFINITIONS OF ACCURACY CHARACTERISTICS

Sensitivity (Sens). The change in sensor IC output in response to

a 1 A change through the primary conductor. The sensitivity is the Increasing & '%g%:gtﬁzmss
product of the magnetic circuit sensitivity (G/A) (1 G=0.1 mT) Viour (V) Accuracy at |
and the linear IC amplifier gain (mV/G). The linear IC ampli- 25°C Only '
fier gain is programmed at the factory to optimize the sensitivity

(mV/A) for the full-scale current of the device. Accuracy Across Ideal Viour

Temperature
Nonlinearity (Ey 1x). The nonlinearity is a measure of how linear
the output of the sensor IC is over the full current measurement Accuracy at
range. The nonlinearity is calculated as: 257C Only ‘

Viour Up(max)) = Viour)
2 ¢ Vipur Ug(max)/2) — VIOUT(Q)

Ipr(Min)

Epn= {1 - } * 100(%)

—Ip (A)
Zero Current Output Voltage (Vigyr(g))- The output of the
sensor when the primary current is zero. For a unipolar supply
voltage, it nominally remains at 2.5 V for a bidirectional device.
Variation in Vigy(qg) can be attributed to the resolution of the
Allegro linear IC quiescent voltage trim and thermal drift.

0A

|<.>|_— Accuracy at
25°C Only .
Decreasing
Accuracy Across ' Viout (V)

Temperature \

Offset Voltage (V). The deviation of the device output from
its ideal quiescent value of 2.5 V due to nonmagnetic causes. To
convert this voltage to amperes, divide by the device sensitivity,
Sens.

Total Output Error (Epqy). The difference between the cur- Figure 1: Output Voltage versus Sensed Current

rent measurement from the sensor IC and the actual current (Ip), A
relative to the actual current. This is equivalent to the difference +EtoT
between the ideal output voltage and the actual output voltage,
divided by the ideal sensitivity, relative to the current flowing
through the primary conduction path:

Viour mpeacIp) — Viour(Ip) Across Temperature

Eror(Ip) = Sensippa * Ip

« 100 (%)
25°C Only
The Total Output Error incorporates all sources of error and is a
function of Ip. At relatively high currents, Etqr will be mostly
due to sensitivity error, and at relatively low currents, Etqr will
be mostly due to Offset Voltage (V). In fact, at Ip =0, Ergr —Ip +l
approaches infinity due to the offset. This is illustrated in Figure
1 and Figure 2. Figure 1 shows a distribution of output voltages
versus Ip at 25°C and across temperature. Figure 2 shows the cor-
responding Epqt versus Ip.

—Eror

y

Figure 2: Total Output Error versus Sensed Current
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

Power Supply Rejection Ratio (PSRR). The ratio of the change
on VIOUT or VZCR to a change in V¢ in dB.

Sensitivity Power Supply Rejection Ratio (PSRR). The ratio of
the percent change in sensitivity from the sensitivity at 5 V to the
percent change in V¢ in dB.

A VCC

PSRR =20 log,, ( -

SPSRR (V) =20 logy (

Sensycey * (Vec =5 V) D
[Sensycc— Senssy] x5V

An SPSRR value of 15 dB means that a ten percent change in
Ve (going from 5 to 5.5 V, for example) results in around a
1.75 percent change in sensitivity.

Offset Power Supply Rejection Ratio (OPSRR). The ratio of
the change in offset to a change in V¢ in dB.

AVec D
AVog
An OPSRR value of 30 dB means that a 500 mV change in V¢

(going from 5 to 5.5 V, for example) results in around 15 mV of
change in the offset.

OPSRR =20 loglo (
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

APPLICATION INFORMATION

Impact of External Magnetic Fields

The ACS730 works by sensing the magnetic field created by the
current flowing through the package. However, the sensor cannot
differentiate between fields created by the current flow and exter-
nal magnetic fields. This means that external magnetic fields can
cause errors in the output of the sensor. Magnetic fields which are
perpendicular to the surface of the package affect the output of
the sensor, as it only senses fields in that one plane. The error in
Amperes can be quantified as:

Error (B) = MCF
where B is the strength of the external field perpendicular to the
surface of the package in gauss (G), and MCF is the magnetic
coupling factor in gauss/amperes (G/A). Then, multiplying by
the sensitivity of the part (Sens) gives the error in mV seen at the
output.

For example, an external field of 1 gauss will result in around

0.1 A of error. If the ACS730KLCTR-20AB, which has a nominal
sensitivity of 100 mV/A, is being used, that equates to 10 mV of
error on the output of the sensor.

External Field | Error Error (mV)
(Gauss) (A) 208 408 508
0.5 0.05 5 25 2
0.1 10 5 4
2 0.2 20 10 8

Estimating Total Error vs. Sensed Current

The Performance Characteristics tables give distribution values
(3 sigma) for Total Error at Ip(max) and Ip(half); however, one
often wants to know what error to expect at a particular current.
This can be estimated by using the distribution data for the com-
ponents of Total Error, Sensitivity Error, and Offset Voltage. The
+3 sigma value for Total Error (Egt) as a function of the sensed
current (Ip) is estimated as:

, 100 x V,, Y
Erpr (1) = |Egys + m

Here, Eqpng and Vg are the £3 sigma values for those error
terms. If there is an average offset voltage, then the average Total
Error is estimated as:

100 <V,

OEqyG

ETOTAVG (]P) = ESENSAVG + Sens x I,

The resulting total error will be a sum of Ergr and Erg1 avg-
Using these equations and the 3 sigma distributions for Sensitiv-
ity Error and Offset Voltage, the Total Error versus sensed current
(Ip) is below for the ACS730KLCTR-20AB. As expected, as the
sensed current (Ip) approaches zero, the error in percent goes
towards infinity due to division by zero (refer to Figure 3).

o AN

e
S
/

oc0 \
- N \\

—— 40°C + 30
— —— ——— -40°C - 30

0.00 25°C + 30
L 25°C - 30

500 Ve —— I ——125°C + 30
/ — ——125°C -3

-10.00 /
15.00

Total Error (% of current measured)

-20.00 /

0 2 4 6 8 10

12 14 16 18 20

Current (A)

Figure 3: Predicted Total Error as a Function of the Sensed Current for the ACS730KLCTR-20AB
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ACS730

1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package

Thermal Rise vs. Primary Current

Self-heating due to the flow of current should be considered dur-
ing the design of any current sensing system. The sensor, printed
circuit board (PCB), and contacts to the PCB will generate heat
as current moves through the system.

The thermal response is highly dependent on PCB layout, copper
thickness, cooling techniques, and the profile of the injected current.
The current profile includes peak current, current “on-time”, and
duty cycle. While the data presented in this section was collected
with direct current (DC), these numbers may be used to approximate
thermal response for both AC signals and current pulses.

The plot in Figure 4 shows the measured rise in steady-state die
temperature of the ACS730 versus continuous current at an ambi-
ent temperature, T,, of 25 °C. The thermal offset curves may be
directly applied to other values of T,. Conversely, Figure 5 shows
the maximum continuous current at a given T,. Surges beyond the
maximum current listed in Figure 5 are allowed given the maxi-
mum junction temperature, Tyax) (165°C), is not exceeded.
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Figure 4: Self Heating in the LC Package
Due to Current Flow
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Figure 5: Maximum Continuous Current
at a Given Ty

The thermal capacity of the ACS730 should be verified by the
end user in the application’s specific conditions. The maximum
Junction temperature, Tjax) (165°C), should not be exceeded.
Further information on this application testing is available in
the DC and Transient Current Capability application note on the
Allegro website.

ASEK730 Evaluation Board Layout

Thermal data shown in Figure 4 was collected using the
ASEK730 Evaluation Board (TED-85-0739-003). This board
includes 1500 mm? of 4 oz. copper (0.1388 mm) connected to
pins 1 and 2, and to pins 3 and 4, with thermal vias connecting
the layers. Top and bottom layers of the PCB are shown below in
Figure 6.

Demo Board

85-0739-003
2014-10-10

I mxme

Figure 6: Top and Bottom Layers
for ASEK730 Evaluation Board

Gerber files for the ASEK730 evaluation board are available for
download from the Allegro website. See the technical documents
section of the ACS730 device webpage.
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ACS730 1 MHz Bandwidth, Galvanically Isolated Current Sensor IC

in Small Footprint SOIC8 Package
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PACKAGE OUTLINE DRAWING

For Reference Only; not for tooling use
(reference Allegro DWG-0000385, Rev. 2 or JEDEC MS-012AA)
Dimensions in millimeters — Not to scale
Dimensions exclusive of mold flash, gate burrs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
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Figure 10: Package LC, 8-Pin SOICN
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1 MHz Bandwidth, Galvanically Isolated Current Sensor IC
ACS730 in Small Footprint SOIC8 Package
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