ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



s Allegro-

MicroSystems, LLC

ACS732 and ACS733

1 MHz Bandwidth, Galvanically Isolated
Current Sensor IC in SOIC-16 Package

FEATURES AND BENEFITS

*  AEC-QI100 automotive qualified

* High bandwidth, 1 MHz analog output

 Differential Hall sensing rejects common-mode fields

» High-isolation SOIC16 wide body package provides
galvanic isolation for high-voltage applications

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

o UL60950-1 (ed. 2) certified
o Dielectric Strength Voltage = 3.6 kVps
o Basic Isolation Working Voltage = 616 Vg

» Fast and externally configurable overcurrent fault
detection

* 1 mQ primary conductor resistance for low power loss
and high inrush current withstand capability

* Options for 3.3 V and 5 V single supply operation

» Output voltage proportional to AC and DC current

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

* Nearly zero magnetic hysteresis

» Ratiometric output from supply voltage

PACKAGE: 16-Pin SOICW (suffix LA)

c P us

CB Certificate Number:
US-23711-UL

Not to scale

DESCRIPTION

The ACS732 and ACS733 are a new generation of high
bandwidth current sensor ICs from Allegro™. These devices
provide a compact, fast, and accurate solution for measuring
high-frequency currents in DC/DC converters and other
switching power applications. The ACS732 and ACS733
offer high isolation, high bandwidth Hall-effect-based current
sensing with user-configurable overcurrent fault detection.
These features make them ideally suited for high-frequency
transformer and current transformer replacement in applications
running at high voltages.

The ACS732and ACS733 aresuitable forall markets, including
automotive, industrial, commercial, and communications
systems. They may be used in motor control, load detection
and management, switch-mode power supplies, and overcurrent
fault protection applications.

The wide body SOIC-16 package allows for easy
implementation. Applied current flowing through the copper
conduction path generates a magnetic field that is sensed by the
IC and converted to a proportional voltage. Current is sensed
differentially in order to reject external common-mode fields.
Device accuracy is optimized through the close proximity ofthe
magnetic field to the Hall transducers. A precise, proportional
voltage is provided by the Hall IC, which is factory-programmed
after packaging for high accuracy. The fully integrated package
has an internal copper conductive path with a typical resistance
of 1 mQ, providing low power loss.

The current-carrying pins (pins 1 through 8) are electrically
isolated from the sensor leads (pins 9 through 16). This allows
the devices to be used in high-side current sensing applications
without the use of high-side differential amplifiers or other
costly isolation techniques.

Continued on next page...
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

DESCRIPTION (continued)

The ACS732 and ACS733 are provided in a small, low profile, free printed circuit board assembly processes. Internally, the device
surface-mount SOIC-16 wide-body package. The leadframeisplated  is lead-free. These devices are fully calibrated prior to shipment
with 100% matte tin, which is compatible with standard lead (Pb)  from the Allegro factory.

SELECTION GUIDE

Optimized Sensitivity [ Nominal Supply T, .
Part Number Range, Ip Sens(Typ) Voltage, Vec, (V) (03) Packing [2]
(A) (mVIA)
ACS732KLATR-20AB-T +20 100
ACS732KLATR-40AB-T +40 50 >0
ACS733KLATR-20AB-T +20 66
—-40to 125 Tape and reel, 1000 pieces per reel
ACS733KLATR-40AB-T +40 33
ACS733KLATR-40AU-T 40 66 33
ACS733KLATR-65AB-T 165 20
['] Measured at Nominal Supply Voltage, Vc.
12] Contact Allegro for additional packing options.
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Notes Rating Units
Supply Voltage Vee 6 V
Reverse Supply Voltage VRkee -0.1 V
Output Voltage Viout 6 \
Reverse Output Voltage Vriout -0.1 Vv
Fault Output Voltage VEauLT 6 \
Reverse Fault Output Voltage VREAULT -0.1 \Y
Forward V¢ Voltage Vyvoc 6 V
Reverse V¢ Voltage Vyvoc 0.1 \
Output Current lout Maximum survivable sink or source current on the output 15 mA
Nominal Operating Ambient Temperature Ta Range K —40 to 125 °C
Maximum Junction Temperature T,(max) 165 °C
Storage Temperature Tstg —651to 170 °C
ISOLATION CHARACTERISTICS
Characteristic Symbol Notes Value Units
Ot Stongt TestVotage | Vigo | A0 P lsed (o 0 sconds pe UL GOBSLT 12 | g0 | v
i i ic (si i i 870 Vpg or 'V,
Working Voltage for Basic Isolation Ve g/lciﬂgrnr; ?OPBT \é%%;voo_qkl(g%i\tli?;a%e_ forbasic (single) isolation 616 PT/RMS >
Clearance DcL Minimum distance through air from IP leads to signal leads. 7.5 mm
Creepage Dcr Minimum distance along package body from IP leads to signal leads. 7.5 mm

' Allegro MicroSystems, LLC
e m - 955 Perimeter Road
o 'F lM‘cmsys'ems e Manchester, NH 03103-3353 U.S.A.
| 1 i www.allegromicro.com




ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

THERMAL CHARACTERISTICS[]

Characteristic Symbol Test Conditions Value | Unit

Mounted on the Allegro ASEK732/3 evaluation board. Performance
values include the power consumed by the PCB. [2]

Junction-to-Ambient Thermal Resistance Reua 17 °C/wW

Junction-to-Lead Thermal Resistance RauL Mounted on the Allegro ASEK732/3 evaluation board. [2] 5 °C/W

1] Refer to the die temperature curves versus DC current plot (p. 29). Additional thermal information is available on the Allegro website.

[21 The Allegro evaluation board has 1500 mm?2 of 2 oz. copper on each side, connected to pins 1 through 4 and pins 5 through 8, with thermal vias
connecting the layers. Performance values include the power consumed by the PCB. Further details on the board are available from the Frequently
Asked Questions document on our website. Further information about board design and thermal performance also can be found in the Applications
Information section of this datasheet.

PINOUT DIAGRAM AND TERMINAL LIST TABLE

Terminal List Table

1P+ [1] vee Number Name Description
1P+ [Z vee 1,2,3,4 1P+ Positive terminals for current being sensed; fused internally.
V
1P+ [z i 5,6,7,8 IP- Negative terminals for current being sensed; fused internally.
P+ [4 13| FAULT
P VIOUT 9,10 GND Device ground terminal.
Programming input pin for factory calibration. Connect to
1P- @ PROGRAM 1 PROGRAM ground for best ESD performance.
_ 10| GND

P GND 12 VIOUT Analog output signal.
IP-

13 FAULT Overcurrent Fault output. Open drain.

Package LA, 16-Pin 14 VOC sstt;?: c?\éercurrent fault threshold via external resistor divider
SOICW Pinout Diagram pin.
15,16 VCC Device power supply terminal.

Allegro MicroSystems, LLC 3
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

FUNCTIONAL BLOCK DIAGRAM
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

COMMON ELECTRICAL CHARACTERISTICS: Over full range of Ty, over supply voltage range Vecwiny through Vecwax) of a
sensor variant, Cgypags = 0.1 pF, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. 1] Max. Unit
Supply Voltage Voo ACS732 4.75 5.0 5.25 \Y
ACS733 3.14 3.3 3.46 \Y
ACS732; Ve =5.0V - 24 35 mA
Supply Current lcc
ACS733; Ve =3.3V - 20 35 mA
Bypass Capacitor[?] Cgypass Ve to GND 0.1 - - uF
Output Capacitance Load C. V,out to GND - - 220 pF
Output Resistive Load Ry V,out to GND 50 - - kQ
Ve =5.0V, Ty =25°C,
VsaT(HicH) R(L:((':Z’L”-'—DOWN) £ 50 kQ to GND Voo~ 03 - - v
Voe =33V, Ta= 25°C, Vee—03 B ~ v
Output Saturation Voltage Rieuripown) = 50 K to GND
Vee =5.0V, Ty =25°C, B B 05 v
Veatiom R_puLLbown) = 50 kQ to VCC
Vee = 3.3V, Ty = 25°C, B B 0.3 v
RypuLLDOWN) = 50 kQ to VCC
Primary Conductor Resistance Rip Tp=25°C - 1 - mQ
Primary Hall Coupling Factor Crp Tp=25°C - 10.8 - G/A
Secondary Hall Coupling Factor Crs) Tp=25°C - 43 - G/A
Hall Plate Sensitivity Matching Sensatch Tp=25°C — 1 - %
Power On Delay Time tpop ;r//:‘ozfzog(;%r;?nst\é gg;s\t/g’g'\c/gl)uinm - 180 - us
Internal Bandwidth BW Small signal -3 dB; C| = 220 pF - 1 - MHz
Rise Time [3] t T, = 25°C, C, = 220 pF, - 0.7 - us
Response Time [3] tRESPONSE input step with 1 ps rise time, - 0.2 - us
Propagation Delay Time [3] tod 1V step on output - 0.14 - us
Zero Current Output Ratiometry Error Erat() Iﬁ;pﬁ/scgl}zglgcec = 5 % variation of nominal -12 £10 12 mv
Sensitivity Ratiometry Error ERaT(SENS) -srﬁp:plzys\jglyt;l/gcec = £5 % variation of nominal ) +1.72 2 %
Ratiometry Bandwidth BWgrat +100 mV on V¢ - 10 - kHz
Linearity Error 4] Eun Ta = 25°C, up to full-scale Ip - +0.5 - %
Noise Density o Vee = 3.3V, Ty = 25°C, C, = 220 pF;
in%(fjt referred A o ’ - 80 B WANHz

Continued on next page...
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ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

COMMON ELECTRICAL CHARACTERISTICS (continued): Over full range of Ty, over supply voltage range Ve through
Veemax) Of @ sensor variant, Cgypags = 0.1 pF, unless otherwise specified

Characteristic | Symbol | Test Conditions | Min. | Typ.! | Max. | Unit
OVERCURRENT FAULT CHARACTERISTICS

Time from Ip > Igag T to when FAULT pin is
FAULT Response Time [5] tRESPONSE(F) pulled below Veags input current step from 0 0.2 0.5 0.75 us
to 1.2 X lgauT
Time from |p falling below IgagT — Iys to
FAULT Release Time [9] ter) when ViagiT s pulled above Veay; 0.1 - 0.45 us
100 pF from FAULT to ground
FAULT Range T~ \Ij(e)lzl:tlr\)/ierz1 to the full scale of Ipg; set via the 0.5 % Iog _ 2 x Ipg A
FAULT Output Low Voltage VEauT In fault condition; RepyiLup) = 10 kQ - - 0.4 \
FAULT PU”-Up Resistance RF(PULLUP) 10 - 500 kQ
FAULT Leakage Current IFAULT(LEAKAGE) - 2 - nA
FAULT Hysteresis[6] lhysT - 0.05 x Ipg - A
EAULT Error 1 e Ieste(z at Vyoc = 0.2 x V¢ (IgagrT threshold _ +5 _ %
=100% % IpRr)
VOC Input Range VVOC 0.1 x VCC - 0.4 x VCC \Y
Voc Input Current lvoc - 10 100 nA

[ Typical values are mean * 3 sigma values.

[21Use of a bypass capacitor is required to increase output stability.

131 See definitions of Dynamic Response Characteristics section of this datasheet.

1 The sensor will continue to respond to current beyond the range of Ipg until the high or low output saturation voltage. However, the nonlinearity in this region may be
worse than the nominal operating range.

151 Guaranteed by design.

16] After I goes above IgayrT, tripping the internal comparator, I, must fall below IgagT — IhysT, before the internal comparator will reset.

[71 Fault error is defined as the value at which a fault is reported relative to the desired threshold for lgagT

Allegro MicroSystems, LLC 6
m 955 Perimeter Road
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ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

ACS732KLATR-20AB PERFORMANCE CHARACTERISTICS: Valid at Ty = —40°C to 125°C, V=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(q) - 0.5 x Ve - \
TOTAL OUTPUT ERROR COMPONENTS [2 E1g7 = Eggng + 100 % Ve / (Sens % Ip)
Ip = lpr(max) Ta = 25°C -2.5 +1.6 25 %
Total Output Error [3] Etor Ip = lpR(max) Ta = 125°C -3 +2 3 %
lp = lpr(max) Ta =—40°C -7.5 +4.5 7.5 %
Ip = lpr(max) Ta=25°C -1.5 +0.75 1.5 %
Sensitivity Error Esens Ip = lpR(max) Ta = 125°C -1.5 +1.25 1.5 %
Ip = lpr(max) Ta = —40°C -3 +2 3 %
lp=0A,Ty=25°C -55 +30 55 mV
Offset Voltage Error VoE lp=0A, Ty=125°C -25 +18 25 mV
lp=0A, Ty,=-40°C -120 +100 120 mV
LIFETIME DRIFT CHARACTERISTICS [4]
Total Output Error Including Lifetime Drift ErotoriFT) = prmxy TA~ 250? © 125:0 =3 228 > ~
Ip = Ipr(max) Ta =—40°C to 25°C -10 +4.4 10 %
Sensitivity Error Including Lifetime Drift Esens(orIFT) P = orimay 1A~ 250(: ° 125:(: = 2 2! ~
Ip = lpr(max) Ta = —40°C to 25°C -4 +3.7 4 %
Offset Voltage Error Including Lifetime Drift | Vogprier) Tp= 25°C 0 125°C l 42 o7 mv
=-40°C to 25°C -120 +93 120 mV

"] Typical values with + are mean +3 sigma values, except for lifetime drift which are the average value including drift after AEC-Q100 qualification.

121 A single part will not have both the maximum sensitivity error and the maximum offset voltage, as that would violate the maximum/minimum total output error
specification. For total error, 3 sigma distribution values for offset and sensitivity may be combined by taking the square root of the sum of the squares. See characteristic
performance data plots for temperature drift performance.

Bl Percentage of Ip, with Ip = Iprgyax)-

[4] Lifetime drift characteristics are based on AEC-Q100 qualification results.
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ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

ACS732KLATR-40AB PERFORMANCE CHARACTERISTICS: Valid at Ty = —40°C to 125°C, V=5V, Cgypags = 0.1 pF,
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 Viout(q) - 0.5 x Ve - \
TOTAL OUTPUT ERROR COMPONENTS [2 E1g7 = Eggng + 100 % Ve / (Sens % Ip)
Ip = Ipr(max) Ta = 25°C -2.5 +1.6 25 %
Total Output Error 3] Etor Ip = lpr(max) Ta = 125°C -2.5 +1 25 %
Ip = Ipr(max) Ta = —40°C —6.5 +3.4 6.5 %
Ip = IpR(max): TA = 25°C -2 +1.5 2 %
Sensitivity Error Esens Ip = lpr(max) Ta = 125°C -2 +0.9 2 %
Ip = Ipr(max) Ta = —40°C -4 2.7 4 %
lb=0A,Ty=25C —45 +27 45 mV
Offset Voltage Error VoE lp=0A,Ty=125°C -25 +8 25 mV
Ip=0A, Ty,=-40°C -95 +58 95 mV
LIFETIME DRIFT CHARACTERISTICS [4]
Total Output Error Including Lifetime Drift ErororiFT) = erimexy A~ 250? © 125:C =2 228 > ~
Ip = Ipr(max), Ta =—40°C to 25°C -6.5 +4.4 6.5 %
Sensitivity Error Including Lifetime Drift Esens(oriFT) P = orimay Ta” 250(: ° 125:0 2! 2 2! ~
Ip = lpr(max): Ta = —40°C to 25°C -4 +3.7 4 %
o ) Ta=25°C to 125°C —67 +42 67 mV
Offset Voltage Error Including Lifetime Drift | VogpriFr) - -
Tp=-40°C to 25°C —95 +93 95 mV

"I Typical values with + are mean +3 sigma values, except for lifetime drift which are the average value including drift after AEC-Q100 qualification.

[21 A single part will not have both the maximum sensitivity error and the maximum offset voltage, as that would violate the maximum/minimum total output error
specification. For total error, 3 sigma distribution values for offset and sensitivity may be combined by taking the square root of the sum of the squares. See characteristic
performance data plots for temperature drift performance.

Bl Percentage of Ip, with Ip = lprvax)-

[4] Lifetime drift characteristics are based on AEC-Q100 qualification results.
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ACS732 and
ACS733

1 MHz Bandwidth, Galvanically Isolated
Current Sensor IC in SOIC-16 Package

ACS733KLATR-20AB PERFORMANCE CHARACTERISTICS: Valid at T, =

unless otherwise specified

—40°C to 125°C, V= 3.3 V, Cgypass = 0.1 WF,

Characteristic Symbol Test Conditions Min. Typ. 1] | Max. | Unit
NOMINAL PERFORMANCE
Current Sensing Range lpr -20 - 20 A
Sensitivity Sens - 66 - mV/A
Zero Current Output Voltage Viout(q) - 0.5 x Ve - \
TOTAL OUTPUT ERROR COMPONENTS [2 E1g7 = Eggng + 100 % Ve / (Sens % Ip)
Ip = Ipr(max) Ta = 25°C -4.5 +1.7 45 %
Total Output Error 3] Etor Ip = lpr(max) Ta = 125°C -3 +1.25 3 %
Ip = Ipr(max) Ta = —40°C -10 +5 10 %
Ip = IpR(max) Ta = 25°C -1.5 +1 1.5 %
Sensitivity Error Esens Ip = lpr(max) Ta = 125°C -1.5 +0.8 1.5 %
Ip = Ipr(max) Ta = —40°C -3 +2 3 %
Ib=0A, Ty=25C -55 +21 55 mV
Offset Voltage Error VoE lp=0A,Ty=125°C -25 +10 25 mV
Ip=0A, Ty,=-40°C -120 +80 120 mV
LIFETIME DRIFT CHARACTERISTICS [4]
Total Output Error Including Lifetime Drift ErororiFT) = ermexy A~ 250? © 125:C =2 29 > ~
Ip = Ipr(max) Ta=—40°C to 25°C -10 +6 10 %
Sensitivity Error Including Lifetime Drift Esens(oriFT) P = orimay Ta” 250? ° 125:0 2! £ 2! ~
Ip = Ipr(max): Ta = —40°C to 25°C -3 + 3 %
o ) Ta=25°C to 125°C —67 +36 67 mV
Offset Voltage Error Including Lifetime Drift | VogpriFr) . -
Tp=-40°C to 25°C -120 +115 120 mV

"] Typical values with + are mean +3 sigma values, except for lifetime drift which are the average value including drift after AEC-Q100 qualification.

[21 A single part will not have both the maximum sensitivity error and the maximum offset voltage, as that would violate the maximum/minimum total output error

specification. For total error, 3 sigma distribution values for offset and sensitivity may be combined by taking the square root of the sum of the squares. See characteristic
performance data plots for temperature drift performance.

Bl Percentage of Ip, with Ip = lprvax)-

[4] Lifetime drift characteristics are based on AEC-Q100 qualification results.
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ACS732 and

1 MHz Bandwidth, Galvanically Isolated

ACS733 Current Sensor IC in SOIC-16 Package

ACST733KLATR-40AB PERFORMANCE CHARACTERISTICS: Valid at T, = —40°C to 125°C, Vc= 3.3 V, Cgypass = 0.1 pF,

unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. 1] | Max. | Unit
NOMINAL PERFORMANCE
Current Sensing Range lpr —40 - 40 A
Sensitivity Sens - 33 - mV/A
Zero Current Output Voltage Viout(q) - 0.5 x Ve - \
TOTAL OUTPUT ERROR COMPONENTS [2 E1g7 = Eggng + 100 % Ve / (Sens % Ip)
Ip = Ipr(max) Ta = 25°C -3 +1.4 %
Total Output Error 3] Etor Ip = lpr(max) Ta = 125°C -2 +1.25 %
Ip = Ipr(max) Ta = —40°C —6.5 +3 6.5 %
Ip = IpR(max) Ta = 25°C -1.5 +1.3 1.5 %
Sensitivity Error Esens Ip = lpr(max) Ta = 125°C -2 +1 2 %
Ip = Ipr(max) Ta = —40°C -4.5 2.2 45 %
Ib=0A, Ty=25C —40 +9 40 mV
Offset Voltage Error VoE lp=0A,Ty=125°C —40 +7 40 mV
Ib=0A, Ty,=-40°C -75 +35 75 mV
LIFETIME DRIFT CHARACTERISTICS [4]
Total Output Error Including Lifetime Drift ErororiFT) = ermexy A~ 250? © 125:C =2 120 > ~
Ip = Ipr(max) Ta=—40°C to 25°C -6.5 +4 6.5 %
Sensitivity Error Including Lifetime Drift Esens(oriFT) P = orimay Ta” 250? ° 125:0 2! £ ll ~
Ip = Ipr(max): Ta = —40°C to 25°C -4.5 + 4.5 %
o ) Ta=25°C to 125°C —67 +24 67 mV
Offset Voltage Error Including Lifetime Drift | VogpriFr) . -
Tp=-40°C to 25°C 75 +70 75 mV

"] Typical values with + are mean +3 sigma values, except for lifetime drift which are the average value including drift after AEC-Q100 qualification.

[21 A single part will not have both the maximum sensitivity error and the maximum offset voltage, as that would violate the maximum/minimum total output error

specification. For total error, 3 sigma distribution values for offset and sensitivity may be combined by taking the square root of the sum of the squares. See characteristic

performance data plots for temperature drift performance.
Bl Percentage of Ip, with Ip = lprvax)-
[4] Lifetime drift characteristics are based on AEC-Q100 qualification results.
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ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

ACS733KLATR-40AU PERFORMANCE CHARACTERISTICS: Valid at Ty = —40°C to 125°C, V= 3.3V, Cgypass = 0.1 WF,
unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. 1] | Max. | Unit
NOMINAL PERFORMANCE
Current Sensing Range lpr 0 - 40 A
Sensitivity Sens - 66 - mV/A
Zero Current Output Voltage Viout(q) - 0.1 x Ve - \
TOTAL OUTPUT ERROR COMPONENTS [2 E1g7 = Eggng + 100 % Ve / (Sens % Ip)
Ip = Ipr(max) Ta = 25°C -2.5 +1 25 %
Total Output Error 3] Etor Ip = lpr(max) Ta = 125°C -25 +1 25 %
Ip = Ipr(max) Ta = —40°C —6.5 +3.3 6.5 %
Ip = IpR(max) Ta = 25°C -1.5 +0.9 1.5 %
Sensitivity Error Esens Ip = lpr(max) Ta = 125°C -1.5 +0.9 1.5 %
Ip = Ipr(max) Ta = —40°C —4 2.7 4 %
Ib=0A, Ty=25C -30 17 30 mV
Offset Voltage Error VoE lp=0A,Ty=125°C -25 +12 25 mV
Ip=0A, Ty,=-40°C -110 +70 110 mV
LIFETIME DRIFT CHARACTERISTICS [4]
Total Output Error Including Lifetime Drift ErororiFT) = erimexy A~ 250? © 125:C =2 22 > ~
Ip = Ipr(max) Ta =—40°C to 25°C -6.5 +4.3 6.5 %
Sensitivity Error Including Lifetime Drift Esens(oriFT) P = ormay Ta” 250? ° 125:0 2! i 2! ~
Ip = IpR(max): Ta = —40°C to 25°C -4 2.9 4 %
o ) Ta=25°C to 125°C —67 +32 67 mV
Offset Voltage Error Including Lifetime Drift | VogpriFr) . -
Tp=-40°C to 25°C -110 +105 110 mV

"] Typical values with + are mean +3 sigma values, except for lifetime drift which are the average value including drift after AEC-Q100 qualification.

[21 A single part will not have both the maximum sensitivity error and the maximum offset voltage, as that would violate the maximum/minimum total output error
specification. For total error, 3 sigma distribution values for offset and sensitivity may be combined by taking the square root of the sum of the squares. See characteristic
performance data plots for temperature drift performance.

Bl Percentage of Ip, with Ip = lprvax)-

[4] Lifetime drift characteristics are based on AEC-Q100 qualification results.
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ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

ACS733KLATR-65AB PERFORMANCE CHARACTERISTICS: Valid at Ty = —40°C to 125°C, V= 3.3V, 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 - 20 - mV/A
Zero Current Output Voltage Viout(q) - 0.5 x Ve - \
TOTAL OUTPUT ERROR COMPONENTS [2 E1g7 = Eggng + 100 % Ve / (Sens % Ip)
Ip = Ipr(max) Ta = 25°C -3.5 +1.8 3.5 %
Total Output Error 3] Etor Ip = lpr(max) Ta = 125°C -3 +1.4 3 %
Ip = Ipr(max) Ta = —40°C —6 +4 6 %
Ip = IpR(max) Ta = 25°C -2.5 +1.6 25 %
Sensitivity Error Esens Ip = lpr(max) Ta = 125°C -2.5 +1.6 2.5 %
Ip = Ipr(max) Ta = —40°C -4.5 +3.1 45 %
Ib=0A, Ty=25C -30 17 30 mV
Offset Voltage Error VoE lp=0A,Ty=125°C -25 +7 25 mV
Ib=0A, Ty,=-40°C -70 +31 70 mV
LIFETIME DRIFT CHARACTERISTICS [4]
Total Output Error Including Lifetime Drift ErororiFT) = ermexy A~ 250? © 125:C =2 = > ~
Ip = Ipr(max) Ta=—40°C to 25°C -6 15 6 %
Sensitivity Error Including Lifetime Drift Esens(oriFT) P = orimay Ta” 250? ° 125:0 2! EiL ll ~
Ip = Ipr(max): Ta = —40°C to 25°C -4.5 +3.3 45 %
o ) Ta=25°C to 125°C —67 +32 67 mV
Offset Voltage Error Including Lifetime Drift | VogpriFr) . -
Tp=-40°C to 25°C 70 +66 70 mV

"] Typical values with + are mean +3 sigma values, except for lifetime drift which are the average value including drift after AEC-Q100 qualification.

[21 A single part will not have both the maximum sensitivity error and the maximum offset voltage, as that would violate the maximum/minimum total output error
specification. For total error, 3 sigma distribution values for offset and sensitivity may be combined by taking the square root of the sum of the squares. See characteristic
performance data plots for temperature drift performance.

Bl Percentage of Ip, with Ip = lprvax)-

[4] Lifetime drift characteristics are based on AEC-Q100 qualification results.
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ACS732 and 1 MHz Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE
ACS732-KLATR-20AB

Zero Current Output Voltage vs. Temperature Offset Voltage vs. Temperature
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE
ACS732-KLATR-40AB

Zero Current Output Voltage vs. Temperature Offset Voltage vs. Temperature
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ACS732 and
ACS733

1 MH7 Bandwidth, Galvanically Isolated
Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE

ACS733-KLATR-20AB

Zero Current Output Voltage vs. Temperature

Offset Voltage vs. Temperature
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ACS732 and
ACS733

1 MH7 Bandwidth, Galvanically Isolated
Current Sensor IC in SOIC-16 Package

Viouriq) (MV)

Sensitivity (mV/A)

Linearity Error (%)

CHARACTERISTIC PERFORMANCE

ACS733-KLATR-40AB

Zero Current Output Voltage vs. Temperature

Offset Voltage vs. Temperature
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE
ACS733-KLATR-40AU

Zero Current Output Voltage vs. Temperature Offset Voltage vs. Temperature
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ACS732 and
ACS733

1 MH7 Bandwidth, Galvanically Isolated
Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE
ACS733-KLATR-65AB

Zero Current Output Voltage vs. Temperature

Offset Voltage vs. Temperature
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE
ACS732 AND ACS733 TYPICAL FREQUENCY RESPONSE
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE: ACS733 (3.3 V), Rise Time
Test Conditions: Ty = 25°C, Cgypags = 0.1 UF, Coap = 220 pF. Input Step = 40 A with 1 us rise time.
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Response Time
Test Conditions: Ty = 25°C, Cgypags = 0.1 UF, C_oap = 220 pF. Input Step = 40 A with 1 us rise time.
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

Propagation Delay Time
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

CHARACTERISTIC PERFORMANCE: ACS732 (5 V), Rise Time
Test Conditions: Ty = 25°C, Cgypags = 0.1 UF, Coap = 220 pF. Input Step = 40 A with 1 us rise time.
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Response Time
Test Conditions: Ty = 25°C, Cgypags = 0.1 UF, C_oap = 220 pF. Input Step = 40 A with 1 us rise time.
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ACS732 and 1 MH7 Bandwidth, Galvanically Isolated
ACS733 Current Sensor IC in SOIC-16 Package

Propagation Delay Time
Test Conditions: Ty = 25°C, Cgypags = 0.1 UF, C oap = 220 pF. Input Step = 40 A with 1 us rise time.
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ACS732 and
ACS733

1 MH7 Bandwidth, Galvanically Isolated
Current Sensor IC in SOIC-16 Package

OVERCURRENT FAULT

Overcurrent Fault

The ACS732 and ACS733 have fast and accurate overcurrent
fault detection circuitry. The overcurrent fault threshold (Igxgrt)
is user-configurable via an external resistor divider and supports a
range of 50% to 200% of the full-scale primary input (Ipgvax))-
Fault response and the overcurrent fault thresholds are described
in the following sections.

Fault Response

The high bandwidth of the ACS732 and ACS733 devices allow
for extremely fast and accurate overcurrent fault detection. An
overcurrent event occurs when the magnitude of the input current
(Ip) exceeds the user-set threshold (Igsyrr). Fault response time
(tresponse(r)) 1s defined from the time I goes above Igayrr to
the time the FAULT pin goes below Vgayrr Overcurrent fault
response is illustrated in Figure 3. When Ip goes below IgayiT —
Liyst> the FAULT pin will be released. The rise time of Viauir
will depend on the value of the resistor Rppyryp) and the
capacitance on the pin.

Setting the Overcurrent Fault Threshold

The overcurrent fault threshold (Ipapyr 1) is set via a resistor
divider from V¢ to ground on the VOC pin. The voltage on the
VOC pin, Vygc, may range from 0.1 X Vi t0 0.4 X Ve Ipaurr
may be set anywhere from 50% to 200% Ipgvax)-

Overcurrent fault threshold versus Vy g is shown in Figure 4.

The equation for calculating the trip current is shown below.
For bidirectional devices, the fault will trip for both positive and
negative currents.

Vvoc
Trqurr = Iprovax) {5 X %
cc

This may be rearranged to solve for the appropriate Vy ¢ value
based on a desired over current fault threshold, shown by the
equation:
% TrauLr

Tprovaxy

VCC
V, =
roc 5

By setting Vy,oc with a resistor divider from V¢, the ratio of
Vvoc /! Vee will remain constant with changes to V. In this
regard, the fault trip point will remain constant even as the supply
voltage varies.

FAULT Pin Output

Primary Current (Ip)

t

IFAU LT

1 tRESPONSE(F)
t

t; = Time at which input current
surpasses lgay,t threshold

t, = Time at which output of
FAULT pin is < Vi

= Veaurr

t
Figure 3: Overcurrent Fault Response

IFAULT“ ‘
+2 x |PR(max)_ :
+0.5 x |PR(max)_ ! !

| | -

1 I v

0.1 x V¢ 0.4 x V. voC

Figure 4: Fault Threshold vs. Vyo¢

It is best practice to use resistor values < 10 k< for setting Vyoc.
With larger resistor values, the leakage current on VOC may
result in errors in the trip point.
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ACS732 and

1 MH7 Bandwidth, Galvanically Isolated
ACS733

Current Sensor IC in SOIC-16 Package

DEFINITIONS OF DYNAMIC RESPONSE CHARACTERISTICS

Power-On Delay Time (tpgp)

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 Delay
Time (tpop) is defined as the time interval between a) the power
supply has reached its minimum specified operating voltage
(Veevny)»> and b) when the sensor output has settled within
+10% of its steady-state value under an applied magnetic field.
Power-On Delay Time is illustrated in Figure 5.

Rise Time (t,)

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.

Propagation Delay (t,q)

The time interval between a) when the sensed input current
reaches 20% of its full-scale value, and b) when the sensor output
reaches 20% of its full-scale value.

Response Time (tgesponse)

The time interval between a) when the sensed input current
reaches 80% of its final value, and b) when the sensor output
reaches 80% of its full-scale value.

VA Vee
Vee(typ) — — - == ./__ ______________

]
CT
90% Viout f— — — —|— Viour

Vee(min.)

— tpoD
tq to

1
1
1
,' t4= time at which power supply reaches
I minimum specified operating voltage
1
1
1
)
[/

to= time at which output voltage settles
within £10% of its steady state value
under an applied magnetic field

0 -
Figure 5: Power-On Delay Time (tpop)
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Figure 6: Rise Time (t,) and Propagation Delay (t,q)
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Figure 7: Response Time (tRESPONSE)
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