AUTOMOTIVE CURRENT TRANSDUCER
HAB 100-S/SP1

Introduction

The HAB Family is best suited for DC, AC or pulsed currents
measurement in high power and low voltage automotive
applications. It’'s contains galvanic isolation between the primary
circuit (high power) and the secondary circuit (electronic circuit).

The HAB family gives you a choice of having different current
measuring ranges in the same housing (from + 20 A up to
+ 100 A).

e Open Loop transducer using the Hall effect sensor

e Low voltage application

e Unipolar + 5V DC power supply

e Primary current measuring range £ 100 A

e Maximum RMS primary current limited by the busbar, the
magnetic core or the ASIC temperature T° <+ 150°C

e Operating temperature range: - 40°C < T° < + 125°C

e Output voltage: full ratiometric (in sensitivity and offset).

Advantages

e Good accuracy for high and low current range
e Good linearity

e Low thermal offset drift

e Low thermal gain drift

e Hermetic package.

Automotive applications

e Battery Pack Monitoring
e Hybrid Vehicles
e EV and Utility Vehicles.
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Principle of HAB xxx-S Family

Thetransducerusesopenloop Hall effecttechnology. Itprovides a
Pulse Width Modulated output signal proportional to the magnetic
induction B generated by the primary current I, to be measured.

The PWM principle is described as follow:
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The PWM period T ., starts on the rising edge of the output
signal. The ouput signal of the duty cycle given during the
T eroa is the image of the primary current during the T, -1

period.
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HAB 100-S/SP1

Dimensions HAB 100-S/SP1 family (in mm.)
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-BT4T-14B357-AA: Engineering Part Number.

-FORD. Trademark "FORD®

-FWHJA: Supplier Code

-XX: Error Code

-Dafe code: O-Production Center
YY=Year
DDD-Day of the year.
HH=Hour.
MM=Minute.
SS-Seconde

- .. = Ideniification cade for jig.

Tape tab paoints oway

from the battery negative

terminal or fowards

the battery positive terminal.

Ip (positive primary current direction)

ELECTRICAL DIAGRAM
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Bill of materials

Plastic case
e Magnetic core
e Pins

e m

Technyl A218V25 black
FeNi alloy

Brass tin plated

2459

1C1

Ouput
driver

HAB 100-S/SP1

Control module

HAB 100 components Control module components
IC1 Hall sensor ASIC C3 100 nF  X7R
C1 100nF  X7R C4 | 1nF X7R Optional
C2 10nF  X7R R2 | 4.7kQ Optional
R1 510 R3 High impedance protection Optional

The optional components are needed if current sensor is outside the control module circuit.
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HAB 100-S/SP1

Absolute maximum ratings (not operating)

PARAMETER Symbol Min Max Unit
Maximum primary current L Infinite A
Supply voltage v -8.5 8.5 Vv
Supply voltage (over voltage t < 1 min) c -14 14 V
Current consumption (t < 1 min) [ 50 mA
Output voltage (t < 1 min) V., -5 14 V
Output voltage over supply voltage V..V 2 V
Output current L. -10 10 mA
Output short-circuit duration t. 10 min
Ambiant storage temperature T, - 40 125 °C
Operating conditions

PARAMETER Symbol Min Typical Max Unit
Supply voltage V. 4.5 5.00 55 V
Supply voltage (accurate range) V. 4.75 5.00 5.25 Vv
Pull up load resistor R, 2.2 4.7 KQ
Capacitive loading C, 1 nF
Ambient operation temperature T, -40 25 125 °C
Ambient operation temperature (accurate range) T, -10 25 65 °C

Operating characteristics

PARAMETER Symbol Min Typical Max Unit
Primary current nominal range Ly -100 100 A
Maximum current measuring range (clamping) Lo -112 112 A
Current consumption I - 7.5 10 mA
Output PWM frequency fowm 105 125 145 Hz
Output duty cycle sensitivity G 0.4 %/A
Output duty cycle @ I, =0 50 %
Output duty clamping low Dour 4 5 6 %
Output duty clamping high 94 95 96 %
Duty cycle resolution 0.0125 %
Power-up time to reach valid duty cycle 25 ms
Setting time after over load 25 ms
Output voltage high (pull up = 4.7 KQ) Voumn V_-0.2
Output voltage low (pull up = 4.7 KQ) Vour 0.2
Output internal resistance R, 50 100
Ouput PWM rise time ise 10 us
Ouput PWM fall time t., 10 us
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HAB 100-S/SP1

Accuracy
i Specification .
PARAMETER Symbol Unit Conditions
Min Typical Max
PERFORMANCE DATA
Electric Offset Current @ 25 °C log A +0.05 |@ T,=25°C
Magnetic Offset Current @ 25 °C Loy A +005 |@ T, = 25°C
+0.10 |@ T,=25°C
Global offset current I A +0.15 |@ -20°C<T°<65°C
+0.3 |@ -40°C<T°<125°C
+0.2 l@T,=25cC
Sensitivity error £ % $0.7 |@ -20°C <T° <65°C
+1.5 @ -40°C <T°<125°C
Linearity @ -80A < Ip < 80A 0.2
Linearity @ -100< Ip < -80A or 80A<| € % 1 of full range, @ T, = 25°C
Ip< 100A
Global error table
Symbol | Unit Temperature T° (°C)
Global error (A) -40°C -20°C 0°C 25°C 65°C 125°C
Global offset error X A +0.40 +0.34 +0.28 +0.20 +0.34 +0.55
Global error at 50A +1.50 +1.41 +1.32 +1.20 +1.24 +1.30
Global error at 100A +3.70 +3.45 +3.21 +2.90 +3.14 + 3.50
HAB100-S/SP1: Global Absolut Error (A)
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IMPORTANT NOTICE

The information in this document is considered accurate and reliable. However, LEM International SA and any company directly
or indirectly controlled by LEM Holding SA (“LEM”) do not provide any guarantee or warranty, expressed or implied, regarding
the accuracy or completeness of this information and are not liable for any consequences resulting from its use. LEM shall not be
responsible for any indirect, incidental, punitive, special, or consequential damages (including, but not limited to, lost profits, lost
savings, business interruption, costs related to the removal or replacement of products, or rework charges) regardless of whether
such damages arise from tort (including negligence), warranty, breach of contract, or any other legal theory.

LEM reserves the right to update the information in this document, including specifications and product descriptions, at any time
without prior notice. Information in this document replaces any previous versions of this document. No license to any intellectual
property is granted by LEM through this document, either explicitly or implicitly. Any Information and product described herein is
subject to export control regulations.

LEM products may possess either unidentified or documented vulnerabilities. It is the sole responsibility of the purchaser to
design and operate their applications and products in a manner that mitigates the impact of these vulnerabilities. LEM disclaims
any liability for such vulnerabilities. Customers must select products with security features that best comply with applicable rules,
regulations, and standards for their intended use. The purchaser is responsible for making final design decisions regarding its
products and for ensuring compliance with all legal, regulatory, and security-related requirements, irrespective of any information
or support provided by LEM.

LEM products are not intended, authorized, or warranted for use in life support, life-critical, or safety-critical systems or equipment,
nor in applications where failure or malfunction of an LEM product could result in personal injury, death, or significant property
or environmental damage. LEM and its suppliers do not assume liability for the inclusion and/or use of LEM products in such
equipment or applications; thus, this inclusion and/or use is at the purchaser’s own and sole risk. Unless explicitly stated that a
specific LEM product is automotive qualified, it should not be used in automotive applications. LEM does not accept liability for the
inclusion and/or use of non-automotive qualified products in automotive equipment or applications.

Applications that are described herein are for illustrative purposes only. LEM makes no representation or warranty that LEM
products will be suitable for a particular purpose, a specified use or application. The purchaser is solely responsible for the design
and operation of its applications and devices using LEM products, and LEM accepts no liability for any assistance with any
application or purchaser product design. It is purchaser’s sole responsibility to determine whether the LEM product is suitable and
fit for the purchaser’s applications and products planned, as well as for the planned application and use of purchaser’s third-party
customer(s).

Stressing and using LEM products at or above limiting values will cause permanent damage to the LEM product and potentially
to any device embedding or operating with LEM product. Limiting values are stress ratings only and operation of the LEM product
at or above conditions and limits given in this document is not warranted. Continuous or repeated exposure to limiting values will
permanently and irreversibly affect the quality and reliability of the LEM product.

LEM products are sold subject to the general terms and conditions of commercial sale, as published at www.lem.com unless
otherwise agreed in a specific written agreement. LEM hereby expressly rejects the purchaser’s general terms and conditions
for purchasing LEM products by purchaser. Any terms and conditions contained in any document issued by the purchaser either
before or after issuance of any document by LEM containing or referring to the general terms and conditions of sale are explicitly
rejected and disregarded by LEM, and the document issued by the purchaser is wholly inapplicable to any sale or licensing made
by LEM and is not binding in any way on LEM.

© 2025 LEM INTERNATIONAL SA — All rights reserved
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