ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

FEATURES AND BENEFITS

*  AEC-Q100 automotive qualification

» High-bandwidth 250 kHz analog output

* Less than 2 ps output response time

* 3.3 Vand 5V supply operation

» Ultralow power loss: 200 pQ internal conductor
resistance

* Industry-leading noise performance and increased
bandwidth through proprietary amplifier and filter design
techniques

» Greatly improved total output error through digitally
programmed and compensated gain and offset over the
full operating temperature range

» Small package size, with easy mounting capability

* Monolithic Hall IC for high reliability

* Output voltage proportional to AC or DC currents

» Factory-trimmed for accuracy

» Extremely stable zero amp output offset voltage over
temperature and lifetime

PACKAGE
7-pin PSOF package (suffix LR)
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DESCRIPTION

The Allegro™ ACS72981 family of current sensor ICs provides
economical and precise solutions for AC or DC current sensing.
A 250 kHz bandwidth makes it ideal for motor control, load
detection and management, power supply and DC-to-DC
converter control, and inverter control. The <2 ps response time
enables overcurrent fault detection in safety-critical applications.

The device consists of a precision, low-offset linear Hall
circuit with a copper conduction path located near the die.
Applied current flowing through this copper conduction path
generates a magnetic field which the Hall IC converts into a
proportional voltage. Device accuracy is optimized through the
close proximity of the magnetic signal to the Hall transducer.
A precise, proportional output voltage is provided by the
low-offset, chopper-stabilized BiICMOS Hall IC, which is
programmed for accuracy at the factory. Proprietary digital
temperature compensation technology greatly improves the
zero output voltage and output sensitivity accuracy over
temperature and lifetime.

The output of the device increases when an increasing current
flows through the primary copper conduction path (from
terminal 5 to terminal 6), which is the path used for current
sampling. The internal resistance of this conductive path is
200 pQ typical, providing low power loss and increasing power
density in the application.

The sensor employs differential sensing techniques that virtually
eliminate output disturbance due to common-mode interfering
magnetic field.

Continued on the next page...
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Typical Application

The ACS72981xLR outputs an analog signal, Vg, that varies linearly with the
bidirectional AC or DC primary sampled current, Ip, within the range specified.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based

Current Sensor IC with 200 uQ Current Conductor

DESCRIPTION (CONTINUED)

The thickness of the copper conductor allows survival of the device
at high overcurrent conditions. The terminals of the conductive path
are electrically isolated from the signal leads (pins 1 through 3).

SELECTION GUIDE

The device is fully calibrated prior to shipment from the factory.
The ACS72981 family is lead (Pb) free. All leads are plated with
100% matte tin, and there is no Pb inside the package. The heavy
gauge leadframe is made of oxygen-free copper.

. Sensitivity .
Part Number Primary Salm(ﬂz)ad Current, Sens (Typ.) No\r;'lollr:aal :l(j\'l))ply (;ré Packing[2]
P (mVIA)1] g
ACS72981LLRATR-050B3 +50 26.4 3.3
ACS72981LLRATR-050B5 +50 40 5
ACS72981LLRATR-050U3 50 52.8 3.3
ACS72981LLRATR-050U5 50 80 5
—40 to 150
ACS72981LLRATR-100B3 +100 13.2 3.3
ACS72981LLRATR-100B5 +100 20 5
ACS72981LLRATR-100U3 100 26.4 3.3
ACS72981LLRATR-100U5 100 40 5 3000 pieces per 13-inch reel
ACS72981KLRATR-150B3 +150 8.8 3.3
ACS72981KLRATR-150B5 +150 13.33 5
—40 to 125
ACS72981KLRATR-150U3 150 17.6 3.3
ACS72981KLRATR-150U5 150 26.66 5
ACS72981ELRATR-200B3 +200 6.6 3.3
ACS72981ELRATR-200B5 +200 10 5 —40 to 85
ACS72981ELRATR-200U3 200 13.2 3.3
[l Measured at nominal supply voltage.
121 Contact Allegro for additional packing options.
ACS 72981 L LRA TR - 050 B 5
I Iy I 1 IS I [y BN
Supply Voltage:
5-Vee=5V
3-Vee =33V

Output Directionality:
B — Bidirectional (positive and negative current)
U — Unidirectional (only positive current)

| Current Sensing Range (A)

| Packing Designator

! Package Designator

| 5 Digit Part Number

| Allegro Current Sensor

I Operating Temperature Range

Allegro MicroSystems

955 Perimeter Road
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Notes Rating Unit
Forward Supply Voltage Vee 6.5 Vv
Reverse Supply Voltage Vree -0.5 \%
Output Voltage ViouT 6.5 \
Reverse Output Voltage VRiout -0.5 \
Output Current lout Maximum survivable sink or source current through the output 10 mA
Working Voltage Vworking | Voltage applied between pins 5-6 and all other pins +100 \
Maximum Continuous Current lemax Tp=25°C 120 A
Range E —40 to 85 °C
N?::;’;ﬂ;ﬁf;a“”g Ambient T, Range K 4010 125 °c
Range L —40 to 150 °C
Maximum Junction Temperature T,(max) 165 °C
Storage Temperature Tstg —65 to 165 °C
ESD RATINGS
Characteristic Symbol Test Conditions Value Unit
Human Body Model Vuem Per AEC-Q100 +12 kV
Charged Device Model Veom Per AEC-Q100 +1 kV
TYPICAL OVERCURRENT CAPABILITIES [][2]
Characteristic Symbol Notes Rating Unit
Tp= 25°C, 1 second on time, 60 seconds off time 285 A
Tpo= 85°C, 1 second on time, 35 seconds off time 225 A
Overcurrent lpoc - -
Ta=125°C, 1 second on time, 30 seconds off time 170 A
Tp = 150°C, 1 second on time, 10 seconds off time 95 A

"] Test was done with Allegro evaluation board. The maximum allowed current is limited by T, (max) only.
121 For more overcurrent profiles, see application note “Secrets of Measuring Currents Above 50 Amps”, https://www.allegromicro.com/-/media/files/application-notes/
an296141-secrets-of-measuring-currents-above-50-amps.pdf, on the Allegro website, www.allegromicro.com.

THERMAL CHARACTERISTICS: May require derating at maximum conditions

Characteristic Symbol Test Conditions [1] Value Unit

Mounted on the Allegro evaluation board ASEK72981 with
FR4 substrate and 8 layers of 2 oz. copper (with an area of 1530
mm? per layer) connected to the primary leadframe and with
thermal vias connecting the copper layers. Performance is based
on current flowing through the primary leadframe and includes
the power consumed by the PCB.

Package Thermal Resistance Rgua 18 °C/wW

] Additional thermal information available on the Allegro website

Allegro MicroSystems

955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.
www.allegromicro.com



High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

FUNCTIONAL BLOCK DIAGRAM
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Undervoltage Detection in disabled when the supply voltage is configured to 3.3 V.

NC TERMINAL LIST TABLE
141
1P+ E 124 [3]viouT Number Name Description
1 VCC Device power supply terminal
Zl GND 2 GND Device ground terminal
P IE II VeG 3 VIOUT Analog output signal
P71 No connection; connect to GND for optimal
e 4 NC ESD perf
NC performance
1P+ Positive terminal for current being sampled
PINOUT DIAGRAM IP— Negative terminal for current being sampled
7 NG No connection; connect to GND for optimal
ESD performance

Allegro MicroSystems

955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

COMMON OPERATING CHARACTERISTICS [11: valid through full range of T, and at nominal supply voltage, unless otherwise specified

Characteristic Symbol Test Conditions Min. Typ. [2 Max. Unit
ELECTRICAL CHARACTERISTICS
5V nominal supply voltage variant 4.5 5 5.5 \%
Supply Voltage Vee - -
3.3 V nominal supply voltage variant 3 3.3 3.6 \%
Supply Current lcc Vec(min) € Ve € Veg(max), no load on output - 14 - mA
Power-On Delay 3] tpo Tp=25°C - 70 - us
Undervoltage Lockout (UVLO) Vuviop V¢ rising; UVLO is disabled, enabling the device output - 3.8 4.2 \
Threshold ] Vuvioe | Ve falling; UVLO s enabled, disabling the device output - 3.7 - %
UVLO Enable/Disable tuvLoE Time measured from falling V¢ < Vyy o to UVLO enabled - 74 - us
Delay Time tuvLop Time measured from rising V¢ > Vi op to UVLO disabled - 7 - us
Power-On Reset Voltage VeorH Ve rieing — 28 — v
VpoRL V¢ falling - 25 - \
Power-On Reset Hysteresis Vhys(POR) - 250 - mV
Internal Bandwidth BW,; Small signal -3 dB, C, =1 nF - 250 - kHz
Rise Time3] t, To=25°C, C_ =1nF, 1V step on output - 1.5 - us
Propagation Delay Time [3] tod To=25°C, C_ =1 nF, 1V step on output - 1 - us
Response Time [3] tresponse | Ta = 25°C, C_ =1 nF, 1V step on output - 1.8 - us
Output Slew Rate SR Tpo=25°C, C_ =1nF, 1V step on output - 0.53 - V/us
DC Output Impedance Rout - <1 - Q
Output Load Resistance Rioapminy | VIOUT to GND 4.7 - - kQ
Output Load Capacitance Cloapmaxy | VIOUT to GND - 1 10 nF
Primary Conductor Resistance Rprimary | Ta=25°C - 200 - pQ
Output Voltage Clamp VerpieH) | Ta=25°C, Rypuiiown) = 10 kQ to GND 0.9 x V¢ - - \Y%
Verpeow) | Ta=25°C, RypuLiup) = 10 kQ to VCC - - 0.1 x V¢e \
Delay to Clamp toLp Ta=25°C; C_ = 1nF; Step on Ip from 0.75 Ipg to 1.5 Ipg - 5 - us
Output Saturation Voltage Vsatiricr) | Ta= 25°C, Rieuriown = 10 k0 to GND Vec =02 — _ v
Vsarow) | Ta=25°C, RupyLLup) = 10 kQ to VCC - - 200 mV
ERROR COMPONENTS
QVO Ratiometry Error [9] VRaterravo | Ve = #5% variation of nominal supply voltage - +3.5 - mvV
Sens Ratiometry Error 5] Raterrsens | Ve = 5% variation of nominal supply voltage - +0.6 - %
Clamp Ratiometry Error [9] Raterrerp | Vec = #5% variation of nominal supply voltage - 1.0 - %
Noise [4] VN To=25°C,C_=1nF - 0.4 - 'mﬁ"z")s
Nonlinearity [5] Eun Up to full-scale Ip; |p applied for 5 ms -0.8 +0.45 0.8 %
Symmetry [5] Esym Over half-scale Ip - +0.25 - %
Cé’mmO” Mode Field Offset CMFRoer | Measured at 100 G - 2 - mA/G
rror Ratio

"1 Device may be operated at higher primary current levels, |, ambient, T, and internal leadframe temperatures, T,, provided that the Maximum Junction Temperature,
T,(max), is not exceeded.

121 All typical values are +3 sigma.

Bl See Definitions of Dynamic Response Characteristics section of this datasheet.

41 UVLO feature is only available on part numbers programmed with a 5 V nominal supply voltage.

151 See Definitions of Accuracy Characteristics section of this datasheet.

Allegro MicroSystems
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

X050B3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ = 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range PR -50 - 50 A
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lpriming < Ip < lprmax) - Vii?fixs - mV/A
Zero-Current Output Voltage Viout@) Bidirectional, I, = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
, Tp=25°C, C_ = 1 nF, BW = 250 kHz - 42 - MV,
Noise [ VN
To=25°C, C_ = 1 nF, BW = 250 kHz . 7 . MVaus
Ip = 37.5 A applied for 5 ms, Ty = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Tgp = —40°C to 25°C -3.75 +3.5 3.75 %
Ip=0A, Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe I =0A, Top = 25°C to 150°C -5 +3.3 5 mV
Ip=0A, Top = —40°C to 25°C -10 +8 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uirg)rT) | Top = 25°C to 150°C =37 *2.7 3.7 %
Lifetime EsensiiFeyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including Erotwreynm | Top = 25°C to 150°C -37 2.7 3.7 %
Lifetime Etorwreyir) | Top = —40°C to 25°C —4.1 +3.7 4.1 %
Electric Offset Error Including | EorruirgyrT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EorrwiFeyr) | Top = —40°C to 25°C -12.0 +55 12.0 mv

[T All typical values are +3 sigma.

121 See Definitions of Accuracy Characteristics section of this datasheet.

B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X050B5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ =5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range PR -50 - 50 A
Sensitivity (2] Sens Vee(min) < Vg < Vee(Max), lprgming < Ip < Ipr(max) - 40 - mV/A
Zero-Current Output Voltage Viout@) Bidirectional, I, = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 60 - mVy.p
Noise [ VN
Ta=25°C, C_=1nF, BW = 250 kHz - 10 - MVgrus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lpb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe I =0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uirg)rT) | Top = 25°C to 150°C =37 *2.7 3.7 %
Lifetime EsensiiFeyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including Erotwreynm | Top = 25°C to 150°C -37 2.7 3.7 %
Lifetime Etorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgyrT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(L”:E)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X050U3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ = 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range PR 0 - 50 A
R, . 52.8 x
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lpriming < Ip < lprmax) - - mV/A
Vee /3.3
Zero-Current Output Voltage Viout@) Unidirectional, [r =0 A - Vec/10 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 78 - mVy.p
Noise [ VN
Ta=25°C, C_=1nF, BW = 250 kHz - 13 - mMVeus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lpb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe I =0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uirg)rT) | Top = 25°C to 150°C =37 *2.7 3.7 %
Lifetime EsensiiFeyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including Erotwreynm | Top = 25°C to 150°C -37 2.7 3.7 %
Lifetime Etorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgyrT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(L”:E)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X050U5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ =5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range PR 0 - 50 A
Sensitivity (2] Sens Vee(min) < Vg < Vee(Max), lprgming < Ip < Ipr(max) - 80 x - mV/A
Zero-Current Output Voltage Viout@) Unidirectional, [r =0 A - Vec/10 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 120 - mVy.p
Noise [ VN
Ta=25°C, C_=1nF, BW = 250 kHz - 20 - MVgrus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lpb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe I =0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uirg)rT) | Top = 25°C to 150°C =37 *2.7 3.7 %
Lifetime EsensiiFeyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including Erotwreynm | Top = 25°C to 150°C -37 2.7 3.7 %
Lifetime Etorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgyrT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(L”:E)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
9
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X100B3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ = 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr -100 - 100 A
SenSitiVity [2] Sens Vcc(min) < VCC < Vcc(max), IPR(min) < Ip < IPR(max) - 13.2 x - mV/A
Vee /3.3
Zero-Current Output Voltage Viout(q) Bidirectional, I, = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
Tp=25°C, C_ =1 nF, BW =250 kHz - 18 - mVy.p
Noise [ VN
Tp=25°C, C_ =1 nF, BW = 250 kHz - - MVirus
Ip = 37.5 A applied for 5 ms, Ty = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
Ip=0A, Tp=25°C -5 3.3 5 mV
Electrical Offset Error [2] Voe Ip=0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—-40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uirg)um) | Top = 25°C to 150°C =37 ¥2.7 3.7 %
Lifetime EsensUirEyLT) | Top = —40°C to 25°C —4.1 +3.7 4.1 %
Total Output Including Erorwrg)nm | Top = 25°C to 150°C -37 *2.7 3.7 %
Lifetime Erorwireyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgynT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(UFE)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[ All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X100B5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ =5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr -100 - 100 A
Sensitivity (2] Sens Vee(min) < Vg < Vee(Max), lprgming < Ip < Ipr(max) - 20 - mV/A
Zero-Current Output Voltage Viout(q) Bidirectional, I, = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 30 - mVy.p
Noise [ VN
Ta=25°C, C_=1nF, BW = 250 kHz - 5 - mMVeus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe Ip=0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [3I[4]
Sensitivity Error Including Esens(uirg)um) | Top = 25°C to 150°C =37 ¥2.7 3.7 %
Lifetime EsensUirEyLT) | Top = —40°C to 25°C —4.1 +3.7 4.1 %
Total Output Including Erorwrg)nm | Top = 25°C to 150°C -37 *2.7 3.7 %
Lifetime Erorwireyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgynT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(UFE)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X100U3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ = 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr 0 - 100 A
R, . 26.4 x
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lpriming < Ip < lprmax) - - mV/A
Vee /3.3
Zero-Current Output Voltage Viout(q) Unidirectional, [r =0 A - Vec/10 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 42 - mVy.p
Noise [ VN
Ta=25°C, C_=1nF, BW = 250 kHz - 7 - mMVeus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe Ip=0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [3I[4]
Sensitivity Error Including Esens(uirg)um) | Top = 25°C to 150°C =37 ¥2.7 3.7 %
Lifetime EsensUirEyLT) | Top = —40°C to 25°C —4.1 +3.7 4.1 %
Total Output Including Erorwrg)nm | Top = 25°C to 150°C -37 *2.7 3.7 %
Lifetime Erorwireyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgynT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(UFE)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X100U5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 150°C, V¢ =5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr 0 - 100 A
Sensitivity (2] Sens Vee(min) < Vg < Vee(Max), lprgming < Ip < Ipr(max) - 40 - mV/A
Zero-Current Output Voltage Viout(q) Unidirectional, [r =0 A - Vec/10 - \
ACCURACY PERFORMANCE
Tp=25°C, C_ =1 nF, BW =250 kHz - 60 - mVp_,
Noise [ VN
Ta=25°C, C_=1nF, BW = 250 kHz - 10 - MVgrus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [2] Voe Ip=0A, Top = 25°C to 150°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 150°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [3I[4]
Sensitivity Error Including Esens(uirg)um) | Top = 25°C to 150°C =37 ¥2.7 3.7 %
Lifetime EsensUirEyLT) | Top = —40°C to 25°C —4.1 +3.7 4.1 %
Total Output Including Erorwrg)nm | Top = 25°C to 150°C -37 *2.7 3.7 %
Lifetime Erorwireyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgynT) | Top = 25°C to 150°C —7.0 4.7 7.0 mv
Lifetime EOFF(UFE)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X150B3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 125°C, V¢ = 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr -150 - 150 A
Sensitivity (2] Sens Vee(min) £ Veg < Vee(max), lprming < Ip < IpRr(max) - 8.8x - mV/A
Vee /3.3
Zero-Current Output Voltage Viout(q) Bidirectional, I, = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 13.2 - mVy.p
Noise [ VN
Ta=25°C, C_ =1 nF, BW = 250 kHz - 22 - MVeus
Ip = 37.5 A applied for 5 ms, Ty = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens I = 37.5 A applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
Ib=0A, Ty=25°C -5 +3.3 5 mV
Electrical Offset Error [ Voe Ip=0A, Top =25°C to 125°C -5 +3.3 5 mv
Ip=0A, Top =—40°C to 25°C -10 18 10 mV
Ip=37.5A, |p applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip=37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(LiFeyHT) | Top = 25°C to 125°C -3.7 +2.7 3.7 %
Lifetime EsensuireyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including ErorwreyHm | Top = 25°C to 125°C -37 2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruireyHT) | Top = 25°C to 125°C —7.0 4.7 7.0 mv
Lifetime EOFF(UFE)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
14

Allegro MicroSystems
955 Perimeter Road

Manchester, NH 03103-3353 U.S.A.
www.allegromicro.com



ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X150B5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 125°C, V¢ =5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range PR -150 - 150 A
L . 13.33 %
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lpriming < Ip < lprmax) - - mV/A
Zero-Current Output Voltage Viout@) Bidirectional, I, = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 20.4 - mVy.p
Noise [ VN
Ta=25°C, C_ =1 nF, BW = 250 kHz - 3.4 - mMVeus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lpb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [ Voe lp=0A, Top =25°C to 125°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uiFg)T) | Top = 25°C to 125°C -3.7 +2.7 3.7 %
Lifetime Esens(LiFEyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including Erorwreynm | Top = 25°C to 125°C -37 2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorrireyHT) | Top = 25°C to 125°C —7.0 4.7 7.0 mv
Lifetime EOFF(L”:E)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X150U3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 125°C, V¢ = 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range Ipr 0 - 150 A
SenSitiVity [2] Sens Vcc(min) < VCC < Vcc(max), IPR(min) < Ip < lPR(max) - 17.6 x - mV/A
Vee /3.3
Zero-Current Output Voltage Viout(q) Unidirectional, [r =0 A - Vec/10 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW =250 kHz - 24 - mVy.p
Noise [ VN
Ta=25°C, C_ =1 nF, BW = 250 kHz - 4 - MVgrus
Ip = 37.5 A applied for 5 ms, T = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens I = 37.5 A applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
Ib=0A, Ty=25°C -5 +3.3 5 mV
Electrical Offset Error [ Voe Ip=0A, Top =25°C to 125°C -5 +3.3 5 mv
Ip=0A, Top =—40°C to 25°C -10 18 10 mV
Ip=37.5A, |p applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip=37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(LiFeyHT) | Top = 25°C to 125°C -3.7 +2.7 3.7 %
Lifetime EsensuireyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including ErorwreyHm | Top = 25°C to 125°C -37 2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruireyHT) | Top = 25°C to 125°C —7.0 4.7 7.0 mv
Lifetime EOFF(UFE)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

X150U5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 125°C, V¢ =5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. 1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range PR 0 - 150 A
R, . 26.66 x
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lpriming < Ip < lprmax) - - mV/A
Zero-Current Output Voltage Viout@) Unidirectional, [r =0 A - Vec/10 - \
ACCURACY PERFORMANCE
Ta=25°C, C_ =1 nF, BW = 250 kHz - 42 - mVy.p
Noise [ VN
Ta=25°C, C_ =1 nF, BW = 250 kHz - 7 - mMVeus
Ip = 37.5 A applied for 5 ms, T, = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Top = —40°C to 25°C -3.75 135 3.75 %
lpb=0A,Tp=25C -5 +3.3 5 mV
Electrical Offset Error [ Voe lp=0A, Top =25°C to 125°C -5 +3.3 5 mV
lp=0A, Top =—40°C to 25°C -10 18 10 mV
Ip =37.5A, Ip applied for 5 ms, Top = 25°C to 125°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip =37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 +3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(uiFg)T) | Top = 25°C to 125°C -3.7 +2.7 3.7 %
Lifetime Esens(LiFEyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including Erorwreynm | Top = 25°C to 125°C -37 2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorrireyHT) | Top = 25°C to 125°C —7.0 4.7 7.0 mv
Lifetime EOFF(L”:E)(LT) Top =-40°C to 25°C -12.0 +5.5 12.0 mV
[T All typical values are +3 sigma.
121 See Definitions of Accuracy Characteristics section of this datasheet.
B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

X200U3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 85°C, V= 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. [1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range IprR 0 - 200 A
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lprming < Ip < lpr(max) - Vli/2;3 - mV/A
Zero-Current Output Voltage Viout(q) Unidirectional, Ip =0 A - Vec/10 - \
ACCURACY PERFORMANCE
. Tp=25°C, C, = 1 nF, BW = 250 kHz - 18 - mVp.p
Noise [ VN
Tp=25°C, C_ = 1 nF, BW = 250 kHz - 3 _ MVRus
Ip = 37.5 A applied for 5 ms, Ty = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 85°C -3.25 $2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Tgp = —40°C to 25°C -3.75 +3.5 3.75 %
Ip=0A, Tp=25°C -5 +3.3 5 mv
Electrical Offset Error [2] Voe lp=0A, Top =25°C to 85°C -5 3.3 5 mV
Ip=0A, Top = —40°C to 25°C -10 +8 10 mv
Ip=37.5A, Ip applied for 5 ms, Top = 25°C to 85°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip=37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(LiFeyHT) | Top = 25°C to0 85°C 3.7 +2.7 3.7 %
Lifetime EsensuireyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including ErorureyHm | Top =25°C t0 85°C -3.7 *¥2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgyT) | Top = 25°C t0 85°C —7.0 4.7 7.0 mv
Lifetime EorruiFeyL) | Top = —40°C to 25°C -12.0 +55 12.0 mv

[T All typical values are +3 sigma.

121 See Definitions of Accuracy Characteristics section of this datasheet.

B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

X200B3 PERFORMANCE CHARACTERISTICS: T,=-40°C to 85°C, V= 3.3 V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. [1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range IprR —200 - 200 A
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lprming < Ip < lpr(max) - VCGCG/ ;3 - mV/A
Zero-Current Output Voltage Viout(q) Bidirectional, I = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
, Tp=25°C, C, = 1 nF, BW = 250 kHz - 12 - mVp.p
Noise [ VN
Tp=25°C, C_ = 1 nF, BW = 250 kHz . 2 _ MVRus
Ip = 37.5 A applied for 5 ms, Ty = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 85°C -3.25 $2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Tgp = —40°C to 25°C -3.75 +3.5 3.75 %
Ip=0A, Tp=25°C -5 +3.3 5 mV
Electrical Offset Error [2] Voe lp=0A, Top =25°C to 85°C -5 3.3 5 mV
Ip=0A, Top = —40°C to 25°C -10 +8 10 mV
Ip=37.5A, Ip applied for 5 ms, Top = 25°C to 85°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip=37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(LiFeyHT) | Top = 25°C to0 85°C 3.7 +2.7 3.7 %
Lifetime EsensuireyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including ErorureyHm | Top =25°C t0 85°C -3.7 *¥2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgyT) | Top = 25°C t0 85°C —7.0 4.7 7.0 mv
Lifetime EorruiFeyL) | Top = —40°C to 25°C -12.0 +55 12.0 mv

[T All typical values are +3 sigma.

121 See Definitions of Accuracy Characteristics section of this datasheet.

B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

X200B5 PERFORMANCE CHARACTERISTICS: T,=-40°C to 85°C, V=5V, unless otherwise specified

Characteristic | Symbol | Test Conditions Min. Typ. [1] Max. Unit
NOMINAL PERFORMANCE
Current Sensing Range IprR —200 - 200 A
Sensitivity [2] Sens Vee(min) < Ve € Veg(max), lprming < Ip < lpr(max) - Vlg 75 - mV/A
Zero-Current Output Voltage Viout(q) Bidirectional, I = 0 A - Vee/2 - \
ACCURACY PERFORMANCE
. Tp=25°C, C, = 1 nF, BW = 250 kHz - 18 - mVp.p
Noise [ VN
Tp=25°C, C_ = 1 nF, BW = 250 kHz - 3 _ MVRus
Ip = 37.5 A applied for 5 ms, Ty = 25°C -3.25 +2.25 3.25 %
Sensitivity Error [2] Esens Ip = 37.5 A applied for 5 ms, Top = 25°C to 85°C -3.25 $2.25 3.25 %
Ip = 37.5 A applied for 5 ms, Tgp = —40°C to 25°C -3.75 +3.5 3.75 %
Ip=0A, Tp=25°C -5 +3.3 5 mv
Electrical Offset Error [2] Voe lp=0A, Top =25°C to 85°C -5 3.3 5 mV
Ip=0A, Top = —40°C to 25°C -10 +8 10 mv
Ip=37.5A, Ip applied for 5 ms, Top = 25°C to 85°C -3.25 +2.25 3.25 %
Total Output Error [2] Etor -
Ip=37.5A, Ip applied for 5 ms, Top = —40°C to 25°C -3.75 3.5 3.75 %
LIFETIME ACCURACY CHARACTERISTICS [31[4]
Sensitivity Error Including Esens(LiFeyHT) | Top = 25°C to0 85°C 3.7 +2.7 3.7 %
Lifetime EsensuireyLT) | Top = —40°C to 25°C 4.1 +3.7 4.1 %
Total Output Including ErorureyHm | Top =25°C t0 85°C -3.7 *¥2.7 3.7 %
Lifetime Erorwreyir) | Top = —40°C to 25°C 4.1 +37 4.1 %
Electric Offset Error Including | EorruirgyT) | Top = 25°C t0 85°C —7.0 4.7 7.0 mv
Lifetime EorruiFeyL) | Top = —40°C to 25°C -12.0 +55 12.0 mv

[T All typical values are +3 sigma.

121 See Definitions of Accuracy Characteristics section of this datasheet.

B3] Lifetime Accuracy Characteristics are based off of qualification testing to AEC-Q100 Grade 0 level.
141 Solder reflow induces stress on the device; lifetime drift limits apply after solder reflow.
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
Response Time (tresponske)

25 A excitation signal with 10%-90% rise time =1 ps
Sensitivity = 40 mV/A, Cgypass = 0.1 uF, C_. =1 nF

Propagation Delay (t,q)

25 A excitation signal with 10%-90% rise time =1 ps
Sensitivity = 40 mV/A, Cgypass =0.1 uF, C_. =1 nF
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

Rise Time (t,)

25 A excitation signal with 10%-90% rise time = 1 ps
Sensitivity = 40 mV/A, Cgypass = 0.1 uF, C. =1 nF
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

UVLO Enable Time (tyy_oE)
Vce 5V to 3V fall time = 1.5 ps
Sensitivity = 40 mV/A, Cgypass = 0.1 uF, C_. =1 nF

UVLO Disable Time (tyy,op)

Vce 3V to 5Vrecovery time = 1.5 us
Sensitivity = 40 mV/A, Cgypass = 0.1 yF, C_. =1 nF
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

Power-On Example Curve

Sensitivity = 40 mV/A, Cgypass = 0.1 WF, C_ = 1 nF, RypyLup) = 4.7 KQ, Ip = 50 A

Power-On Time (tpp)

Sensitivity = 40 mV/A, Cgypass =0.1 uF, C_. =1 nF, Ip =50 A
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-050B3

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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ACS72981xLR High-Precision Linear Hall-Effect-Based

Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-050B5

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-050U3

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-050U5

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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ACS72981xLR

High-Precision Linear Hall-Effect-Based
Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-100B3
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Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-100B5

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based

ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-100U3
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Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981LLRATR-100U5

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981KLRATR-150B3

Zero Current Output Voltage vs. Temperature Electrical Offset Error vs. Temperature
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High-Precision Linear Hall-Effect-Based
ACS72981xLR Current Sensor IC with 200 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
ACS72981KLRATR-150B5