MicroSystems, LLC

ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uCQ) Current Conductor

FEATURES AND BENEFITS

* Industry-leading total output accuracy achieved with new

piecewise linear digital temperature compensation of
offset and sensitivity

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

* 120 kHz typical bandwidth

* 4.1 ps output rise time in response to step input current

» Integrated shield greatly reduces capacitive coupling
from current conductor to die due to high dV/dt signals,
and prevents offset drift in high-side, high voltage
applications

* 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

» Ultra-low power loss: 100 pQ internal conductor
resistance

* Galvanic isolation allows use in economical, high-side
current sensing in high voltage systems

* 4.51t05.5V, single supply operation

* Output voltage proportional to AC or DC currents

* Factory-trimmed for accuracy

« Extremely stable output offset voltage

Continued on the next page...

Package: 5-pin package (suffix CB)

D TOV America

'l:{f

PFF
Leadform

Leadform

Additional leadforms available for qualifying volumes

G“ Us

Certificate Number:
U8V 14 05 54214 028

DESCRIPTION

The Allegro™ ACS770 family of current sensor ICs provides
economical and precise solutions for AC or DC current sensing.
Typical applications include motor control, load detection and
management, power supply and DC-to-DC converter control,
inverter control, and overcurrent fault detection.

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 that is concentrated by a low
magnetic hysteresis core, then converted by the Hall IC 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 BICMOS Hall IC, which is
programmed for accuracy at the factory. Proprietary digital
temperature compensation technology greatly improves the
IC accuracy and temperature stability without influencing the
high bandwidth operation of the analog output.

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

The output of the device has a positive slope (>V /2 for
bidirectional devices) when an increasing current flows through
the primary copper conduction path (from terminal 4 to terminal
5), which is the path used for current sampling. The internal
resistance of this conductive path is 100 pQ typical, providing
low power loss.

The thickness of the copper conductor allows survival of the
device at high overcurrent conditions. The terminals of the

Continued on the next page...
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ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based

High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Features and Benefits (continued)

* Undervoltage lockout for V- below specification

* AEC Q-100 automotive qualified
UL certified, File No. E316429

Selection Guide

Description (continued)

conductive path are electrically isolated from the signal leads (pins
1 through 3). This allows the ACS770 family of sensor ICs to be
used in applications requiring electrical isolation without the use of
opto-isolators or other costly isolation techniques.

The device is fully calibrated prior to shipment from the factory.
The ACS770 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.

Package Primary Sampled | Sensitivity c ¢ T
Part Number? Current, Ip Sens (Typ.) feurrent or Packing?
Terminals | Signal Pins (A) (MVIA) Directionality (°C)
ACS770LCB-050B-PFF-T Formed Formed +50 40 Bidirectional
ACS770LCB-050U-PFF-T Formed Formed 50 80 Unidirectional
ACS770LCB-100B-PFF-T Formed Formed +100 20 Bidirectional —40 to 150
ACS770LCB-100U-PFF-T Formed Formed 100 40 Unidirectional
ACS770LCB-100U-PSF-T Straight Formed 100 40 Unidirectional
ACS770KCB-150B-PFF-T Formed Formed +150 13.3 Bidirectional
ACS770KCB-150B-PSF-T | Straight Formed +150 133 Bidirectional 34 pieces
—40to 125 per tube
ACS770KCB-150U-PFF-T Formed Formed 150 26.7 Unidirectional
ACS770KCB-150U-PSF-T Straight Formed 150 26.7 Unidirectional
ACS770ECB-200B-PFF-T Formed Formed +200 10 Bidirectional
ACS770ECB-200B-PSF-T Straight Formed +200 10 Bidirectional 4010 85
o
ACS770ECB-200U-PFF-T Formed Formed 200 20 Unidirectional
ACS770ECB-200U-PSF-T Straight Formed 200 20 Unidirectional
1Additional leadform options available for qualified volumes.
2Contact Allegro for additional packing options.
Allegro MicroSystems, LLC 2
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

SPECIFICATIONS
Absolute Maximum Ratings
Characteristic Symbol Notes Rating Unit
Forward Supply Voltage Vee 6 \%
Reverse Supply Voltage VRee -0.5 \%
Forward Output Voltage Viout 25 \Y
Reverse Output Voltage Vriout -0.5 \'%
Output Source Current lout(source) | VIOUT to GND 3 mA
Output Sink Current louT(sink) Minimum pull-up resistor of 500 Q, from VCC to VIOUT 10 mA
Range E —40 to 85 °C
Nominal Operating Ambient Temperature Top Range K —40to 125 °Cc
Range L —40 to 150 °C
Maximum Junction T,(max) 165 °C
Storage Temperature Tstg —65 to 165 °C
Isolation Characteristics
Characteristic Symbol Notes Rating Unit
Dielectric Strength Test Voltage* Viso Gﬁesqgﬁé};eg'é%ztgg_zor;% sEedcizggs per 4800 VAC
ic (si i i - 990 VDC orV,
Working Voltage for Basic Isolation Vivrs! Fo_r _baS|c (single) isolation per UL standard 60950-1, 2nd pk
Edition 700 Vims
i i i - 636 VDC orV,
Working Voltage for Reinforced Isolation Viwerg For relnfor(_:ed (double) isolation per UL standard 60950 pk
1, 2nd Edition 450 Vims

*60-second testing is only done during the UL certification process. In production, Allegro conducts 1-second isolation testing according to UL 60950-1, 2nd Edition.

Thermal Characteristics may require derating at maximum conditions
Characteristic Symbol Test Conditions* Value Unit

Mounted on the Allegro evaluation board with 2800 mm?2
(1400 mm?2 on component side and 1400 mmZ2 on opposite
side) of 4 oz. copper connected to the primary leadframe
Package Thermal Resistance Reua and with thermal vias connecting the copper layers. 7 °C/W
Performance is based on current flowing through the
primary leadframe and includes the power consumed by

the PCB.
*Additional thermal information available on the Allegro website
Typical Overcurrent Capabilities!2
Characteristic Symbol Notes Rating Unit
Ta= 25°C, 1s duration, 1% duty cycle 1200 A
Overcurrent lpoc Ta= 85°C, 1s duration, 1% duty cycle 900 A
Ta = 150°C, 1s duration, 1% duty cycle 600 A

1Test was done with Allegro evaluation board. The maximum allowed current is limited by T (max) only.
2For more overcurrent profiles, please see FAQ on the Allegro website, www.allegromicro.com.

;ammn - Allegro MicroSystems, LLC 3
i lle m"". 115 Northeast Cutoff
’ & Worcester, Massachusetts 01615-0036 U.S.A.
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor
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Terminal List Table
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[3] viouT Number Name Description
[2] GND 1 \Yele: Device power supply terminal
1] vce
IP- [5] KN 2 GND Signal ground terminal
3 VIOUT Analog output signal
Pin-out Diagram 4 IP+ Terminal for current being sampled
5 IP- Terminal for current being sampled
pr L Allegro MicroSystems, LLC 4
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

COMMON OPERATING CHARACTERISTICS valid at Top = —40°C to 150°C, Cgyp = 0.1 pF, and Ve =5V, unless
otherwise specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 \%
Supply Current lcc Output open - 10 15 mA
Supply Zener Voltage V5 Tpo=25°C, Igc =30 mA 6.5 7.5 - \%
Power-On Delay!2 teop Ta = 25°C, Cgyp = Open - 90 - us
Temperature Compensation —go _
Power-On Time tre Tp = 25°C, Cgyp = Open - 90 - us
Undervoltage Lockout (UVLO) VuvioH Ta = 25°C, Vg rising - 3.8 - \
1 ° i
Threshold VUVLOL TA =25 C, VCC falllng - 3 - \Y%
t Tp=25°C, Cgyp = 0pen, V¢ Fall Time (5Vto3V)=1ups - 75 - s
UVLO Enable/Disable Delay AL TA P CBYP op e ( )= 1u 0
Time1.2 AT » Lgyp = Upen, — -
tuviop Ve Recover Time (3Vto5V)=1us 4 HS
V Tp =25°C, V risin - 29 - \Y
Power-On Reset Voltage' PORH A ce - 9
VPORL TA = 2500, VCC falllng - 2.7 - \Y
. ) Ip step = 60% of Ip+, 10% to 90% rise time, Ty = 25°C
12 P P s TA ’ — —
Rise Time t, C_=0.47 nF 4.1 us
= 0, o/ i 0, = o
Propagation Delay Time!.2 forop Ig sieg 4760 % of Ip+, 20% input to 20% output, Ty = 25°C, _ 24 _ us
L =0.47 nF
= B60Y o/ i 0 = 2RK°
Response Time':2 frESPONSE Ig step_ 60% of Ip+, 80% input to 80% output, Ty = 25°C, _ 46 _ us
ouT = 0.47 nF
Internal Bandwidth BW,; -3dB; Ty =25°C, C_ = 0.47 nF - 120 - kHz
Output Load Resistance R, VIOUT to GND 4.7 - - kQ
Output Load Capacitance C, VIOUT to GND - - 10 nF
Primary Conductor Resistance RrRIMARY Tp=25°C - 100 - uQ
V Bidirectional variant, [ = 0 A, T, = 25°C - Vee/2 - \Y
Quiescent Output Voltage' I0UT(QBI) oo . P A cc
Viourunyy | Unidirectional variant, Ip = 0 A, T = 25°C - 0.5 - \Y
Ratiometry! VRaT Ve =4.5t055V - 100 - %

1See Characteristic Definitions section of this datasheet.
2See Timing Data Section of this data sheet

Allegro MicroSystems, LLC 5
115 Northeast Cutoff

Worcester, Massachusetts 01615-0036 U.S.A.
M\croSyslems LLC 1.508.853.5000; www.allegromicro.com
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X050B PERFORMANCE CHARACTERISTICS': Top=-40°C to 150°C, Cgyp = 0.1 uF, V=5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip -50 - 50 A

Sensyy |Measured using full scale Ip, Ty = 25°C 39.04 40 40.96 mV/A

Sensitivity2 Sensopynt |Measured using full scale Ip, Top = 25°C to 150°C 39.04 40 40.96 mV/A

Sensrop)LT | Measured using full scale Ip, Top =—-40°C to 25°C 38.6 40 414 mV/A

Top = —40°C to 150°C, shift after AEC Q100 grade 0

itivi i ifetime3
Sensitivity Drift Over Lifetime3 | ASens| g qualification testing

-0.72 +0.24 0.72 mV/A

Noise* VNnoise | Ta=25°C, 10 nF on VIOUT pin to GND - 10 - mV

Nonlinearity ELn Measured using full scale and half scale Ip, -1 - 1 %

Voga) |lp=0A Ta=25°C -10 +4 10 mV

Electrical Offset Voltage®:6 Vogopt |Ip = 0A, Top =25°C to 150°C -10 +6 10 mV

Vogop)t |lp = 0A, Top = —40°C to 25°C -20 16 20 mV

Electriqal Qﬁset Voltage Drift AV Ip=0A, Top =—-40°C to 150°C, shift after AEC Q100 grade 0 _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing

Magnetic Offset Error lERROM Ip =0A, Ty =25°C, after excursion of 50 A — 120 300 mA

Etor(ra) |Measured using full scale Ip, T = 25°C 24 +0.5 24 %

Total Output Error? Erornm |Measured using full scale Ip, Top = 25°C to 150°C 24 +1.5 24 %

Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %

Iﬁgat:n?:?’tput Error Drift Over AErorure) ;'S;Ii—ﬁc—;i%r?t;ost::g C, shift after AEC Q100 grade 0 19 106 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.

2This parameter may drift a maximum of ASens g over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift
is a function of customer application conditions. Please contact Allegro MicroSystems for further information.

443 sigma noise voltage.

5Drift is referred to ideal Voyrqgy = 2.5 V.

8This parameter may drift a maximum of AVqg( rg) over lifetime.

This parameter may drift a maximum of AErqr rg) Over lifetime.

P - Allegro MicroSystems, LLC 6
i lle ll . 115 Northeast Cutoff
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X050U PERFORMANCE CHARACTERISTICS': Top=-40°C to 150°C, Cgyp = 0.1 uF, Vcc= 5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip 0 - 50 A

Senst,  |Measured using full scale Ip, Ty = 25°C 78.08 80 81.92 mV/A

Sensitivity2 Sensopynt |Measured using full scale Ip, Top = 25°C to 150°C 78.08 80 81.92 mV/A

Sensrop)LT | Measured using full scale Ip, Top =—-40°C to 25°C 77.2 80 82.8 mV/A

Top = —40°C to 150°C, shift after AEC Q100 grade 0

itivi i ifetime3
Sensitivity Drift Over Lifetime3 | ASens| g qualification testing

144 | $048 | 144 | mV/A

Noise* VNnoise | Ta=25°C, 10 nF on VIOUT pin to GND - 20 - mV

Nonlinearity ELn Measured using full scale and half scale Ip -1 - 1 %

Voga) |lp=0A Ta=25°C -10 +4 10 mV

Electrical Offset Voltage®:6 Vogopt |Ip = 0A, Top =25°C to 150°C -10 +6 10 mV

Vogop)t |lp = 0A, Top = —40°C to 25°C -20 16 20 mV

Electriqal Qﬁset Voltage Drift AV Ip=0A, Top =—-40°C to 150°C, shift after AEC Q100 grade 0 _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing

Magnetic Offset Error lERROM Ip =0A, Ty =25°C, after excursion of 50 A — 120 300 mA

Etor(ra) |Measured using full scale Ip, T = 25°C 24 +0.5 24 %

Total Output Error? Erornm |Measured using full scale Ip, Top = 25°C to 150°C 24 +1.5 24 %

Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %

Iﬁgat:n?:?’tput Error Drift Over AErorure) ;'S;Ii—ﬁc—;i%r?t;ost::g C, shift after AEC Q100 grade 0 19 106 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.

2This parameter may drift a maximum of ASens g over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift
is a function of customer application conditions. Please contact Allegro MicroSystems for further information.

443 sigma noise voltage.

5Drift is referred to ideal Voyrqgy = 0.5 V.

8This parameter may drift a maximum of AVqg( rg) over lifetime.

This parameter may drift a maximum of AErqr rg) Over lifetime.

P - Allegro MicroSystems, LLC 7
i lle ll . 115 Northeast Cutoff
Worcester, Massachusetts 01615-0036 U.S.A.

M\croSys(ems LLC 1.508.853.5000; www.allegromicro.com




Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X100B PERFORMANCE CHARACTERISTICS': Top=-40°C to 150°C, Cgyp = 0.1 uF, Voc= 5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip —-100 - 100 A

Sensty |Measured using full scale Ip, Ty = 25°C 19.52 20 20.48 mV/A

Sensitivity2 Sensropynt | Measured using full scale |p, Top = 25°C to 150°C 19.52 20 20.48 mV/A

SensropyLr | Measured using full scale Ip, Top = -40°C to 25°C 19.3 20 20.7 mV/A

Top =—40°C to 150°C, shift after AEC Q100 grade 0

i ifetime3
Sensitivity Drift Over Lifetime3 | ASens re qualification testing

-0.36 | #0.12 0.36 mV/A

Noise4 VNnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 6 - mV

Nonlinearity Eun Measured using full scale and half scale Ip -1 - 1 %

Vogaa)y |lp=0A, Ty=25°C -10 +4 10 mV

Electrical Offset Voltage5.6 Vogropyut |Ip = 0 A, Top = 25°C to 150°C -10 +6 10 mV

Vogropt |lp=0A, Top = —40°C to 25°C -20 16 20 mV

Electric_:al Qﬁset Voltage Drift AV Ip = OA Top = —_40"C to 150°C, shift after AEC Q100 grade 0 _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing

Magnetic Offset Error lerrom |l = 0 A, Ty = 25°C, after excursion of 100 A - 170 400 mA

Etorra) |Measured using full scale Ip, Ty = 25°C 2.4 +0.5 2.4 %

Total Output Error? Erornmy |Measured using full scale Ip, Top = 25°C to 150°C 24 +1.5 24 %

Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %

'Il_'ic;zi:g:;put Error Drift Over AErorure) 'gl?gli;ic—;ioo:t'taost‘::g C, shift after AEC Q100 grade 0 19 10.6 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.

2This parameter may drift a maximum of ASens, g over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift is
a function of customer application conditions. Please contact Allegro MicroSystems for further information.

4+3 sigma noise voltage.

5Drift is referred to ideal Voyrqg)) = 2.5 V.

6This parameter may drift a maximum of AV rg) over lifetime.

"This parameter may drift a maximum of AE;qr(rg) Over lifetime.

P - Allegro MicroSystems, LLC 8
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X100U PERFORMANCE CHARACTERISTICS': Tgp =-40°C to 150°C, Cgyp = 0.1 uF, V=5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip 0 - 100 A

Sensty  |Measured using full scale Ip, Ty = 25°C 39.04 40 40.96 mV/A

Sensitivity2 Sensropynt | Measured using full scale Ip, Top = 25°C to 150°C 39.04 40 40.96 mV/A

Sens(rop)Lt | Measured using full scale Ip, Top = —40°C to 25°C 38.6 40 414 mV/A

Top =—40°C to 150°C, shift after AEC Q100 grade 0

i ifetime3
Sensitivity Drift Over Lifetime3 | ASens gg qualification testing

-0.72 +0.24 0.72 mV/A

Noise4 VNnoise | Ta=25°C, 10 nF on VIOUT pin to GND - 12 - mV

Nonlinearity ELn Measured using full scale and half scale Ip -1 - 1 %

Vogma) |[lp=0A, To=25°C -10 +4 10 mV

Electrical Offset Voltage®.6 Vogoryt |Ip = 0A, Top = 25°C to 150°C -10 +6 10 mV

Vogmopyr |lp = 0A, Top = —40°C to 25°C -20 16 20 mV

Electri(_:al Qﬁset Voltage Drift AV Ip = OA TOP = —_40°C to 150°C, shift after AEC Q100 grade 0 _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing

Magnetic Offset Error lerrom | lp = 0 A, Ty = 25°C, after excursion of 100 A - 170 400 mA

Etor(ra) |Measured using full scale Ip, Ty = 25°C 24 +0.5 24 %

Total Output Error? Erornmy |Measured using full scale Ip, Top = 25°C to 150°C 24 +1.5 24 %

Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %

Iﬁc;e::n?;?’tput Error Drift Over MErorre) gﬁgn;ic_;?or?t.t;s:ifg C, shift after AEC Q100 grade 0 19 106 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.

2This parameter may drift a maximum of ASens g over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift
is a function of customer application conditions. Please contact Allegro MicroSystems for further information.

4+3 sigma noise voltage.

5Drift is referred to ideal Voyrqg)) = 0.5 V.

6This parameter may drift a maximum of AVog( rg) over lifetime.

"This parameter may drift a maximum of AE7qr(rg) Over lifetime.
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X150B PERFORMANCE CHARACTERISTICS?: Tgp=-40°C to 125°C, Cgyp = 0.1 uF, V=5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip —150 - 150 A

Sensty | Measured using full scale Ip, Ty = 25°C 13.01 13.33 13.65 mV/A

Sensitivity?2 Sens(Top)HT Measured using full scale Ip, Top = 25°C to 125°C 13.01 13.33 13.65 mV/A

Sensrop)Lt | Measured using full scale Ip, Top = —40°C to 25°C 12.86 13.33 13.8 mV/A

Top = —40°C to 125°C, shift after AEC Q100 grade 0

L . o g
Sensitivity Drift Over Lifetime3 | ASens| g qualification testing

-0.24 +0.08 0.24 mV/A

Noise# Vnoise | Ta=25°C, 10 nF on VIOUT pin to GND - 4 - mV

Nonlinearity ELn Measured using full scale and half scale Ip -1 - 1 %

Voema) |[lp=0A, Ta=25°C -10 +4 10 mV

Electrical Offset Voltage®.6 Vogopyt |Ip = 0A, Top = 25°C to 125°C -10 +6 10 mV

Vogopyr |lp = 0A, Top = —40°C to 25°C -20 16 20 mV

EIectrigaI _Of'fset Voltage Drift AV Ip=0A, Top =—-40°C to 125°C, shift after AEC Q100 grade 0 _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing

Magnetic Offset Error lerrom | lp = 0 A, Ty = 25°C, after excursion of 150 A - 225 400 mA

Etor(ra) |Measured using full scale Ip, Ty = 25°C 24 +0.5 24 %

Total Output Error? Erornry |Measured using full scale Ip, Top = 25°C to 125°C 24 +1.5 24 %

Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %

E;t;:n?;;pm Error Drift Over DErorire) 'cl;ggli—ﬁc—;%nctg;;ss C, shift after AEC Q100 grade 0 19 106 19 %

Symmetry Esym Over half-scale of IP 99 100 101 %

1See Characteristic Performance Data page for parameter distributions over temperature range.

2This parameter may drift a maximum of ASens ¢ over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift is
a function of customer application conditions. Please contact Allegro MicroSystems for further information.

413 sigma noise voltage.

SDrift is referred to ideal Voyrqgiy = 2.5 V.

6This parameter may drift a maximum of AVqg( rg) over lifetime.

This parameter may drift a maximum of AErqyrg) Over lifetime.
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X150U PERFORMANCE CHARACTERISTICS': Tgp =-40°C to 125°C, Cgyp = 0.1 uF, V=5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip 0 - 150 A
Sensty  |Measured using full scale Ip, Ty = 25°C 26.02 | 26.66 27.30 mV/A
Sensitivity2 Sensropynt | Measured using full scale Ip, Top = 25°C to 125°C 26.02 | 26.66 27.30 mV/A
Sens(rop)Lt | Measured using full scale Ip, Top = —40°C to 25°C 25.73 26.66 27.59 mV/A
Sensitivity Drift Over Lifetime3 | ASens, e ;8;;,;?0,? t;‘;ﬂ,fj C. shift after AEC Q100 grade 0 048 | +0.16 | 048 | mViA
Noise4 VNnoise | Ta=25°C, 10 nF on VIOUT pin to GND - 6 - mV
Nonlinearity ELn Measured using full scale and half scale Ip -1 - 1 %
Vogma) |[lp=0A, To=25°C -10 +4 10 mV
Electrical Offset Voltage®.6 Vogoryt |Ip = 0A, Top = 25°C to 125°C -10 +6 10 mV
Vogmopyr |lp = 0A, Top = —40°C to 25°C -20 +6 20 mV
Electri(_:al Qﬁset Voltage Drift AV Ip = OA TOP = —_40°C to 125°C, shift after AEC Q100 grade 0 _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing
Magnetic Offset Error IERROM Ip = 0A, Ty = 25°C, after excursion of 150 A — 225 400 mA
Etor(ra) |Measured using full scale Ip, Ty = 25°C 24 +0.5 24 %
Total Output Error? Erornmy |Measured using full scale Ip, Top = 25°C to 125°C 24 +1.5 24 %
Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %
Iﬁc;e::n?;?’tput Error Drift Over AErorure) gﬁgﬁi;?o:t.t;stﬁg C, shift after AEC Q100 grade 0 19 106 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.
2This parameter may drift a maximum of ASens g over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift
is a function of customer application conditions. Please contact Allegro MicroSystems for further information.

4+3 sigma noise voltage.

5Drift is referred to ideal Voyrqg)) = 0.5 V.

6This parameter may drift a maximum of AVog( rg) over lifetime.

"This parameter may drift a maximum of AE7qr(rg) Over lifetime.
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ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X200B PERFORMANCE CHARACTERISTICS!: Tgp =-40°C to 85°C, Cgyp = 0.1 uF, Vo= 5V, unless otherwise speci-

fied
Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip —200 — 200 A
Sensty |Measured using full scale Ip, Ty = 25°C 9.76 10 10.24 mV/A
Sensitivity2 Sensropynt | Measured using full scale Ip, Top = 25°C to 85°C 9.76 10 10.24 mV/A
Sens(TOP)LT Measured using full scale Ip, Top = —40°C to 25°C 9.65 10 10.35 mV/A
Sensitivity Drift Over Lifetime3 | ASensy e ;ggl;lc‘;?oftte"st?:gc shift after AEC Q100 grade 0 018 | 006 | 018 | mvA
Noise4 VNnoise | Ta= 25°C, 10 nF on VIOUT pin to GND - 3 - mV
Nonlinearity ELn Measured using full scale and half scale Ip -1 - 1 %
Vogma) |[lp=0A, To=25°C -10 +4 10 mV
Electrical Offset Voltage®6 Vogopyt |Ip = 0A, Top =25°C to 85°C -10 +6 10 mV
Vogopyr |lp = 0A, Top = —40°C to 25°C -20 16 20 mV
Electri(_:al Qﬁset Voltage Drift AV Ip = OA TOP = —_40°C to 85°C, shift after AEC Q100 grade 0 5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing
Magnetic Offset Error IERROM Ip = 0A, Ty = 25°C, after excursion of 200 A - 250 575 mA
Erorra) |Measured using full scale Ip, Ty = 25°C -2.4 24 %
Total Output Error? Erornmy |Measured using full scale Ip, Top = 25°C to 85°C 24 + 24 %
Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 35 %
'Il_'ﬁz: rT(})‘:Stput Error Drift Over AErorure) -cl]-l?gli;i c_:tioo r(IZt‘teos t?:gc, shift after AEC Q100 grade 0 19 10.6 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.
2This parameter may drift a maximum of ASens ¢ over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift is
a function of customer application conditions. Please contact Allegro MicroSystems for further information.

4+3 sigma noise voltage.

5Drift is referred to ideal Voyrqg)) = 2.5 V.
6This parameter may drift a maximum of AVog( rg) over lifetime.
"This parameter may drift a maximum of AE7qr(rg) Over lifetime.
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

X200U PERFORMANCE CHARACTERISTICS': Top=-40°C to 85°C, Cgyp = 0.1 pF, Vo= 5V, unless otherwise
specified

Characteristic Symbol Test Conditions Min. Typ. Max. Unit
Primary Sampled Current Ip 0 - 200 A

Sensyy |Measured using full scale Ip, Ty = 25°C 19.52 20 20.48 mV/A

Sensitivity2 Sensopynt |Measured using full scale Ip, Top = 25°C to 85°C 19.52 20 20.48 mV/A

Sensrop)LT | Measured using full scale Ip, Top =—-40°C to 25°C 19.3 20 20.7 mV/A

Top = —40°C to 85°C, shift after AEC Q100 grade 0

itivi i ifetime3
Sensitivity Drift Over Lifetime3 | ASens| g qualification testing

—-0.36 +0.12 0.36 mV/A

Noise* VNnoise | Ta=25°C, 10 nF on VIOUT pin to GND - 6 - mV

Nonlinearity ELn Measured using full scale and half scale Ip -1 - 1 %

Voga) |lp=0A Ta=25°C -10 +4 10 mV

Electrical Offset Voltage®:6 Vogopt |Ip = 0A, Top =25°C to 85°C -10 +6 10 mV

Vogop)t |lp = 0A, Top = —40°C to 25°C -20 16 20 mV

Electriqal Qﬁset Voltage Drift AV Ip=0A, Top =—-40°C to 85°C, shift after AEC Q100 grade 0O _5 +2 5 mv
Over Lifetime3 OE(LIFE) | qualification testing

Magnetic Offset Error lERROM Ip =0A, Ty =25°C, after excursion of 200 A — 250 575 mA

Etor(ra) |Measured using full scale Ip, T = 25°C 24 +0.5 24 %

Total Output Error? Erornmy |Measured using full scale Ip, Top = 25°C to 85°C 24 +1.5 24 %

Erorwry |Measured using full scale Ip, Top = —40°C to 25°C -35 +2 3.5 %

Iic;{:aat:n?:stput Error Drift Over AErorure) gggli;i;i%r?t;gr?gc, shift after AEC Q100 grade 0 19 106 19 %

1See Characteristic Performance Data page for parameter distributions over temperature range.

2This parameter may drift a maximum of ASens g over lifetime.

3Based on characterization data obtained during standardized stress test for Qualification of Integrated Circuits, including Package Hysteresis. Cannot be guaranteed. Drift
is a function of customer application conditions. Please contact Allegro MicroSystems for further information.

443 sigma noise voltage.

5Drift is referred to ideal Voyrqgy = 0.5 V.

8This parameter may drift a maximum of AVqg( rg) over lifetime.

This parameter may drift a maximum of AErqr rg) Over lifetime.
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

CHARACTERISTIC PERFORMANCE DATA
Data Taken using the ACS770LCB-50B

Accuracy Data

Electrical Offset Voltage versus Ambient Temperature Sensitivity versus Ambient Temperature
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ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Data Taken using the ACS770LCB-100B

Accuracy Data

Voe (mV)

ELN (%)

Etot (%)

Electrical Offset Voltage versus Ambient Temperature

Sensitivity versus Ambient Temperature

8 20.4 N
6 LNy 203 N
4 [ < 202 B
S ——— —— < \\ —
2| e Z 204 \\.//
0 — ' 2 200 | e - - »
h\ O L 4
-2 — ? 199 —T%
4 — 19.8 L
\ /
6 e 19.7 —
8 19.6
-50 -25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150
Ta(°C) Ta(°C)
Nonlinearity versus Ambient Temperature Magnetic Offset Error versus Ambient Temperature
0 400
- 350 —'_%
01 —
02 i 300 T o
= 250 =
03 | B <é’~ =
~./ L ; 200
0.4
e g 150
08 S s < 100
e el
-0.6 T 50
[ 3
0.7 0
-50 25 0 25 50 75 100 125 150 -50 25 0 25 50 75 100 125 150
Ta(°C) Ta(°C)
Total Output Error versus Ambient Temperature
25
2.0
15 -\
1.0 \'\ ~a
0.5 = )
0 [ -
-0.5 -
1.0
1.5
2.0
-50 -25 0 25 50 75 100 125 150
Ta(°C)
—=— Mean + 3 sigma —+— Mean —*— Mean - 3 sigma

Alleg

10-

MicroSystems, LLC

Allegro MicroSystems, LLC

115 Northeast Cutoff

Worcester, Massachusetts 01615-0036 U.S.A.
1.508.853.5000; www.allegromicro.com



ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Data Taken using the ACS770KCB-150B

Accuracy Data

Electrical Offset Voltage versus Ambient Temperature

Sensitivity versus Ambient Temperature
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Data Taken using the ACS770ECB-200B
Accuracy Data

Electrical Offset Voltage versus Ambient Temperature Sensitivity versus Ambient Temperature
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Data Taken using the ACS770LCB-100B
Timing Data

Response Time
Ip =60 A, 10% to 90% rise time = 1 ps, Cgyppass = 0.1 uF, C_ = 0.47 nF

Iy Ip =60 A

VIOUT

80% of input 1}— 80% ofoutputp&'

7

i

<+——— | tresponse = 4.56 ps

Him 50036 us A= -455Tdus
¥ ddbdns B <HE4THT

Rise Time
I =60 A, 10% to 90% rise time =1 ps, Cgypass = 0.1 pF, C_ = 0.47 nF
by 3 4 |p =60 A
ﬁfh = ———
= o V
90% of output fih g ouT
."(-'...
.
< »|t,=4.1ps
#
o 10% of output

Hi= B0800 s &M= -40TEuE
MmO BS53d s LEE <4345 KHT
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Propagation Time
Ip =60 A, 10% to 90% rise time = 1 ps, Cgyppass = 0.1 uF, C_ = 0.47 nF

L ' lpb=60A

VIOUT

A

tprop = 2.4 Us

»
>

#

20% of input 71

4 20% of output

)

di= 13506 s A= -242iEuE
im <hddns TME <1381 KHT

Power-On Delay
Ip =60A DC, CBYPASS = Open, CL= 0.47 nF

Vee

Vec (min) 3 . 83 i
POD = 00 S

<
<«

»
>

90% of output F~

Viour

A= Jna &x=  @l0Gus
dim R ips e 11356 Kk
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

UVLO Enable Time (tyy_oe)
Ip=0A, Cgypass = Open, C_ = Open, V¢ 5V to 3V fall time =1 ps

LeCroy
— tyvLoe = 753 us =
Vee
VovioL e e
|
Viout
2 Viour=0V o=

diz= 3Jidina A= TilGps
¥im TSEN s 1 13384 kg

UVLO Disable Time (tyyLop)
Ip=0A, Cgypass = Open, C_=Open, Vcc 3 V to 5V recovery time =1 ps

A

Y

tyviop =13.9 us

¥
Vg (min) 3

Viour

_ﬁ‘_ 90%.of outpuf

Hi=  -ddna &M= 1304 e
®im 1380 ps 1 T35k
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ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

CHARACTERISTIC DEFINITIONS

Definitions of Accuracy Characteristics
SENSITIVITY (Sens)

The change in device output in response to a 1 A change through
the primary conductor. The sensitivity is the product of the mag-
netic circuit sensitivity (G/A) and the linear IC amplifier gain
(mV/G). The linear IC amplifier gain is programmed at the factory
to optimize the sensitivity (mV/A) for the half-scale current of the
device.

NOISE (Vynoise)

The noise floor is derived from the thermal and shot noise
observed in Hall elements. Dividing the noise (mV) by the sensi-
tivity (mV/A) provides the smallest current that the device is able
to resolve.

NONLINEARITY (E, )

The ACS770 is designed to provide a linear output in response
to a ramping current. Consider two current levels, I1 and 12. Ide-
ally, the sensitivity of a device is the same for both currents, for
a given supply voltage and temperature. Nonlinearity is present
when there is a difference between the sensitivities measured at
I1 and I2. Nonlinearity is calculated separately for the positive
(EpmNpos ) and negative (Ep e, ) applied currents as follows:

Epinpos = 100 (76) * {1 — (Sens pogy/ Senspogs;) }

ENneg = 100 (%) % {1 — (Sensiygpgs/ Sensvggi)}
where:

Sensp. = ( VIOUT(Ix) - VJOUT(Q))/ Ix
and Ipgg, and Iyggy are positive and negative currents.

Then:

Epiv=max( Eppnpos » Epinneg)
RATIOMETRY

The device features a ratiometric output. This means that the
quiescent voltage output, Vioyrq, and the magnetic sensitivity,
Sens, are proportional to the supply voltage, Vc.The ratiometric
change (%) in the quiescent voltage output is defined as:

VioutQvee) / VioutQiv)
Vee / 5V

AViouTQav) = x 100 (%)

and the ratiometric change (%) in sensitivity is defined as:

Sens(y e / Sens(sy
Vee /5V

ASCHS(AV) = x 100 (%)

QUIESCENT OUTPUT VOLTAGE (ViouT(q))

The output of the device when the primary current is zero. For
bidirectional current flow, it nominally remains at V2. Thus,
Vee =5V translates into Vigyrgery = 2.5 V. For unidirectional
devices, when V=5V, Vigyrqunr = 0.5 V. Variation in
Viour(q) can be attributed to the resolution of the Allegro linear
IC quiescent voltage trim, magnetic hysteresis, and thermal drift.

ELECTRICAL OFFSET VOLTAGE (VoE)

The deviation of the device output from its ideal quiescent value
of V2 for bidirectional sensor ICs and 0.5 V for unidirectional
sensor ICs, due to nonmagnetic causes.

MAGNETIC OFFSET ERROR (lgrrom)

The magnetic offset is due to the residual magnetism (remnant
field) of the core material. The magnetic offset error is highest
when the magnetic circuit has been saturated, usually when the
device has been subjected to a full-scale or high-current overload
condition. The magnetic offset is largely dependent on the mate-
rial used as a flux concentrator.

TOTAL OUTPUT ERROR (Ero7)

The maximum deviation of the actual output from its ideal value,
also referred to as accuracy, illustrated graphically in the output
voltage versus current chart on the following page.

Eror is divided into four areas:

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

* 0 A over A temperature. Accuracy at the zero current flow
including temperature effects.

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

e Full-scale current over A temperature. Accuracy at the full-
scale current flow including temperature effects.

VIOUT(IP) - VIOUT_IDEAL(IP)
SensIDEAL X ]p

Etorar) = x 100 (%)
where

" IOUT _IDEAL(IP) — VIOUT(Q)+ (Sensipgar, > Ip)

legro-
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ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Definitions of Dynamic Response Character-

. gn (%) 4 Applied Magnetic Field
istics _ Z: L
POWER-ON DELAY (tpop) F——F———-—
. ) ) ) Transducer Output
When the supply is ramped to its operating voltage, the device
requires a finite time to power its internal components before /
responding to an input magnetic field. II Rise Time, t;
Power-On Delay, tpqp , is defined as the time it takes for the out- 20 !
put voltage to settle within =10% of its steady state value under 18 | —

an applied magnetic field, after the power supply has reached its
minimum specified operating voltage, Vc(min), as shown in the
chart at right.

TEMPERATURE COMPENSATION POWER-ON TIME
(trc)

After Power-On Delay, tpop, €lapses, trc also is required before a
valid temperature compensated output.

RISE TIME (t,)

The time interval between a) when the device reaches 10% of its
full scale value, and b) when it reaches 90% of its full scale value.
Both t, and trpgponsE are detrimentally affected by eddy current
losses observed in the conductive IC ground plane.

RESPONSE TIME (tgesponskg)

The time interval between a) when the applied current reaches
80% of its final value, and b) when the sensor reaches 80% of its
output corresponding to the applied current.

PROPAGATION DELAY (tprop)

The time interval between a) when the input current reaches 20%
of its final value, and b) when the output reaches 20% of its final
value.

POWER-ON RESET VOLTAGE (Vpor )

At power-up, to initialize to a known state and avoid current
spikes, the ACS770 is held in Reset state. The Reset signal is
disabled when V- reaches Vyyy oy and time tpory has elapsed,

A
Y

Propagation Delay, tprop

1= ime at which power supply reaches
minimum specified operating vallage

= time 8l which culput vollage saflies
within £10% of its steady state value

under an appled magnetic fleid

-

Output Voltage versus Sampled Current
Total Output Error at 0 A and at Full-Scale Current

Ip(min)

Accuracy.
25°C Only

Accuracy
25°C Only

Average
Vi

allowing output voltage to go from a high impedance state o)
into normal operation. During power-down, the Reset signal is

enabled when V¢ reaches Vpgg , causing output voltage to

go into a high impedance state. (Note that a detailed description

of POR and UVLO operation can be found in the Functional

Description section.)

Accuracy
25°C Only

Accurag)
Over ATemp erature

Half Scale

0A

Decreasing Vo,;(V)

A Accuracy
Increasing V,q(V) / Over ATemp erature

Accuracy
Over ATemp erature 1
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
ACS770xCB High Precision Linear Current Sensor IC with 100 uQ Current Conductor

POWER-ON RESET RELEASE TIME (tpogrr)

When V¢ rises to Vporyy, the Power-On Reset Counter starts.

The ACS770 output voltage will transition from a high imped-
ance state to normal operation only when the Power-On Reset
Counter has reached tporr and V¢ has exceeded Vv op -

UNDERVOLTAGE LOCKOUT THRESHOLD (Vyy,0)

If V¢ drops below Viyy or, output voltage will be locked to
GND. If Vo starts rising, the ACS770 will come out of the
locked state when V¢ reaches Vv oy-

SYMMETRY (Egyy)

The degree to which the absolute voltage output from the IC
varies in proportion to either a positive or negative half-scale pri-
mary current. The following equation is used to derive symmetry:

VmUr +half-scale amperes Vloumy
100 =
(VIOUT(Q/ - V/our;hazj;w/e amperes
UVLO ENABLE/DISABLE RELEASE TIME (tyy o)

When a falling V¢ reaches Vv o1, time tyy o is required
to engage Undervoltage Lockout state. When V¢ rises above
VuvLon» time tyyop is required to disable UVLO and have a
valid output voltage.
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ACS770xCB

Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

FUNCTIONAL DESCRIPTION

Power-On Reset (POR) and Undervoltage
Lock-Out (UVLO) Operation

The descriptions in this section assume:

Temperature = 25°C,

Vee=35V,

no output load, and
no significant current flow through the sensor IC.

Voltage levels shown are specific to a bidirectional ACS770;
however, the POR and UVLO functionality described also applies
to unidirectional sensors.

The reference numbers section refer to figures 1 and 2.

Power-Up

At power-up, as V¢ ramps up, the output is in a high impedance
state. When V¢ crosses Vpory (location [1] in figure 1 and [ 1]
in figure 2), the POR Release counter starts counting for tpopp -
At this point, if V¢ exceeds Vyyr o [2'], the output will go to
Ve / 2 after tyyrop [3']. If Ve does not exceed Vv og [2],
the output will stay in the high impedance state until V¢ reaches
VuvLon [3] and then will go to V¢ / 2 after tyyrop [4]-

V¢ drops below Vic(min) = 4.5V

If V¢ drops below Viyyr o [4, 5], the UVLO Enable Counter
starts counting. If V- is still below V1 or, when the counter
reaches tyyr o, the UVLO function will be enabled and the
ouput will be pulled near GND [6]. If V¢ exceeds Vv oL
before the UVLO Enable Counter reaches tyy; o [5'], the output
will continue to be Ve / 2.

Coming Out of UVLO

While UVLO is enabled [6], if V¢ exceeds Vv on [ 71,
UVLO will be disabled after t{;y; op, and the output will be
Vee/2[8].

Power-Down

As V¢ ramps down below Vo [6', 9], the UVLO Enable
Counter will start counting. If V- is higher than Vpggr; when
the counter reaches tyyy og, the UVLO function will be enabled
and the output will be pulled near GND [ 10]. The output will
enter a high impedance state as V¢ goes below Vpggrp [11]. If
Vc falls below Vpgpry before the UVLO Enable Counter reaches
tuvLoE » the output will transition directly into a high impedance
state [ 7'].
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Figure 1: POR and UVLO Operation: Slow Rise Time Case
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Figure 2: POR and UVLO Operation: Fast Rise Time Case
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Thermally Enhanced, Fully Integrated, Hall Effect-Based
High Precision Linear Current Sensor IC with 100 uQ Current Conductor

Chopper Stabilization Technique

When using Hall-effect technology, a limiting factor for
switchpoint accuracy is the small signal voltage developed across
the Hall element. This voltage is disproportionally small relative
to the offset that can be produced at the output of the Hall sensor
IC. This makes it difficult to process the signal while maintaining
an accurate, reliable output over the specified operating tempera-
ture and voltage ranges.

Chopper stabilization is a unique approach used to minimize
Hall offset on the chip. Allegro employs a patented technique to
remove key sources of the output drift induced by thermal and
mechanical stresses. This offset reduction technique is based on
a signal modulation-demodulation process. The undesired offset
signal is separated from the magnetic field-induced signal in the
frequency domain, through modulation. The subsequent demodu-
lation acts as a modulation process for the offset, causing the
magnetic field-induced signal to recover its original spectrum at
baseband, while the DC offset becomes a high-frequency signal.

Regulator

Hall Element

X

The magnetic-sourced signal then can pass through a low-pass
filter, while the modulated DC offset is suppressed.

In addition to the removal of the thermal and stress related offset,
this novel technique also reduces the amount of thermal noise

in the Hall sensor IC while completely removing the modulated
residue resulting from the chopper operation. The chopper sta-
bilization technique uses a high-frequency sampling clock. For
demodulation process, a sample-and-hold technique is used. This
high-frequency operation allows a greater sampling rate, which
results in higher accuracy and faster signal-processing capability.
This approach desensitizes the chip to the effects of thermal and
mechanical stresses, and produces devices that have extremely
stable quiescent Hall output voltages and precise recoverabil-

ity after temperature cycling. This technique is made possible
through the use of a BICMOS process, which allows the use of
low-offset, low-noise amplifiers in combination with high-density
logic integration and sample-and-hold circuits.

Clock/Logic

Amp

& <—|

Xz

Anti-Aliasing  Tuned
LP Filter Filter
Figure 3: Concept of Chopper Stabilization Technique
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PACKAGE OUTLINE DRAWINGS

For Reference Only - Not for Tooling Use
(Reference DWG-9111 & DWG-9110)
Dimensions in millimeters - NOT TO SCALE
Dimensions exclusive of mold flash, gate burs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
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Creepage distance, current terminals to signal pins: 7.25 mm
Clearance distance, current terminals to signal pins: 7.25 mm
Package mass: 4.63 g typical

Figure 4: Package CB, 5-Pin, Leadform PFF
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For Reference Only - Not for Tooling Use

Dimensions exclusive of mold flash, gate burs, and dambar protrusions
Exact case and lead configuration at supplier discretion within limits shown
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.



mailto:org@eplast1.ru

