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AUTOMOTIVE CURRENT TRANSDUCER FLUXGATE TECHNOLOGY

CAB-A 1000-0XX; CAB-A 1000-2XX; CAB-A 1000-6XX; CAB-A 1000-8XX

Introduction

The CAB-A family is specially engineered for the DC current
measurement on battery monitoring applications where high
accuracy and very low offset are required.

It offers galvanic separation between primary circuit (high
voltage) and the secondary circuit (low voltage).

Fluxgate transducer technology

Unipolar +12V / +24 V battery power supply
Output signal: High speed CAN (500 kbps)

Unlimited over-current capability

History error storage function

Panel / busbar mounting

Plug & play with standard CAB family.

Advantages

e Low offset 50 mA

High accuracy 0.5 % at -40 °C to 85 °C
0.8 % at 85 °Cto 105 °C

Wide ambient temperature range

Full galvanic separation

Good magnetic anti-interference performance

Compatible with 1500 V applications following IEC60664-1
standard.

N°70.G4.60.000.0, N°70.G4.60.001.0, N°70.G4.60.002.0, N°70.G4.60.003.0, N°70.G4.60.004.0.
N°70.G4.60.200.0, N°70.G4.60.201.0, N°70.G4.60.202.0, N°70.G4.60.203.0, N°70.G4.60.204.0.
N°70.G4.60.600.0, N°70.G4.60.601.0, N°70.G4.60.602.0, N°70.G4.60.603.0, N°70.G4.60.604.0.
N°70.G4.60.800.0, N°70.G4.60.801.0, N°70.G4.60.802.0, N°70.G4.60.803.0, N°70.G4.60.804.0.

s RaHS

Automotive applications

e Electric and hybrid vehicle battery pack
e Electric and hybrid vehicle battery / power disconnect unit
e Electric and hybrid vehicle X-in-1 powertrain

e Accurate current measurement for battery management
applications (SOC, SOH, SOF, etc...).

Principle of fluxgate transducers

A low-frequency fluxgate transducer is made of a wound core
which saturates under low induction.

A current chopper switches the winding’s current to saturate the
magnetic core alternatively at +Bmax with a fixed frequency.
Fluxgate transducers use the change of the saturation’s point
symmetry to measure the primary current.

Due to the principle of switching the current, all offsets (electric
and magnetic) are cancelled.

Signal
Current | | aquisition digital
chopper and Output
processing
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Safety

Caution

If the device is used in a way that is not specified by the manufacturer, the protection provided by the device may be compromised.
Always inspect the electronics unit and connecting cable before using this product and do not use it if damaged.

Mounting assembly shall guarantee the maximum primary conductor temperature, fulfill clearance and creepage distance,
minimize electric and magnetic coupling, and unless otherwise specified can be mounted in any orientation.

A\

Caution, risk of electrical shock

This transducer must be used in limited-energy secondary circuits SELV according to IEC 61010-1, in electric/electronic equipment
with respect to applicable standards and safety requirements in accordance with the manufacturer’s operating specifications.

Use caution during installation and use of this product; certain parts of the module can carry hazardous voltages and high currents
(e.g. power supply, primary conductor).
Ignoring this warning can lead to injury and or/or cause serious damage.

This transducer is a build-in device, whose hazardous live parts must be inaccessible after installation.

This transducer must be mounted in a suitable end-enclosure.

Besides make sure to have a distance of minimum 30 mm between the primary terminals of the transducer and other neighboring
components.

This transducer is a built-in device, not intended to be cleaned with any product. Nevertheless if the user must implement cleaning
or washing process, validation of the cleaning program has to be done by himself.

A
Arad

ESD susceptibility
The product is susceptible to be damaged from an ESD event and the personnel should be grounded when handling it.

Do not dispose of this product as unsorted municipal waste. Contact a qualified recycler for disposal.

Although LEM applies utmost care to facilitate compliance of end products with applicable regulations during LEM product
design, use of this part may need additional measures on the application side for compliance with regulations regarding EMC and
protection against electric shock. Therefore LEM cannot be held liable for any potential hazards, damages, injuries or loss of life
resulting from the use of this product.
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CAB-A 1000-0xx, CAB-A 1000-6xx

Dimensions (in mm. General geometrical tolerance[2]15; General linear tolerance +0.5)
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Connector definition

CONNECTOR

ates Wit reference 473672+
PINOUT
A | CAN-L
B [CAN-H
C [ GND
D | Uc

Primary current direction

7))

Ip (Positive primary [
current direction)
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CAB-A 1000-2xx, CAB-A 1000-8xx

Dimensions (in mm. General geometrical tolerance[2]15]; General linear tolerance +0.5)
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx

Physical summary

Mounting recommendation

CAB-A 1000 series Plastic

Mounting Screw Torque
CAB-A 1000-00x
77.09+5% Panel M6 Screw grade 6.8: 8 N'm
CAB-A 1000-60x
CAB-A 1000-20 PAGE-GF30
- - X i .
7809+5% Busbar M6 Screw grade 6.8: 6.6 N'm
CAB-A 1000-80x Screw grade 8.8: 7.7 N'-m

Laser marking

Designation Datecode 2D matrix content Text marking area
P = Production center ID
YY = Last two digit of the year [ DESIGNATION
DDD = Day number of the year PYYDDDCCHHMMSSJ
CAB-A 1000-xxx» | CC = Machine ID PYYDDDCCHHMMSSJ70.G4.60.xxx".0 —
HH = Hour Fotrix
MM = Minute
SS = Second L (> pass-GFa0 FR)
J = Machine jig ID
Note: " “xxx” mean sensor variants' ID.
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx

Product variants summary

CAB-A 1000 series UCLEM Power supply Casing version CAN ID
CAB-A 1000-000 70.G4.60.000.0 0x3C0
CAB-A 1000-001 70.G4.60.001.0 0x3C1
CAB-A 1000-002 70.G4.60.002.0 Panel 0x3C2
CAB-A 1000-003 70.G4.60.003.0 0x3C3
CAB-A 1000-004 70.G4.60.004.0 0x3C4
CAB-A 1000-200 70.G4.60.200.0 12V 0x3C0
CAB-A 1000-201 70.G4.60.201.0 0x3C1
CAB-A 1000-202 70.G4.60.202.0 Busbar 0x3C2
CAB-A 1000-203 70.G4.60.203.0 0x3C3
CAB-A 1000-204 70.G4.60.204.0 0x3C4
CAB-A 1000-600 70.G4.60.600.0 0x3C0
CAB-A 1000-601 70.G4.60.601.0 0x3C1
CAB-A 1000-602 70.G4.60.602.0 Panel 0x3C2
CAB-A 1000-603 70.G4.60.603.0 0x3C3
CAB-A 1000-604 70.G4.60.604.0 0x3C4
CAB-A 1000-800 70.G4.60.800.0 24V 0x3C0
CAB-A 1000-801 70.G4.60.801.0 0x3C1
CAB-A 1000-802 70.G4.60.802.0 Busbar 0x3C2
CAB-A 1000-803 70.G4.60.803.0 0x3C3
CAB-A 1000-804 70.G4.60.804.0 0x3C4
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CAB-A 1000-0xx, CAB-A 1000-2xx

Absolute ratings (not operating)

Parameter Specification Conditions
Load dump over-voltage U, \% 35 400 ms,R =0.5Q
Over-voltage U, \Y 24 1 min
Reverse polarity U, Vv -24 1 min
Minimum supply voltage Us i Vv 7 CAN communication available
Maximum supply voltage Us o Vv 24
Ambient storage temperature Thq °C -40 /+85
Creepage distance dg, mm 13 busbar hole
Clearance d,, mm 12 busbar hole
Withstand voltage U, kV 5 50 Hz,1 min
Insulation resistance Ry MQ 1000 1500 V
IP Level IP 40

Characteristics in nominal range

Specification

Parameter Unit . . Conditions
Min Typical Max

Electrical Data

Supply voltage U, V 8 13.5 18 -1000 A <7,<1000 A
65 85 I,=0A,U,=135V, T=25°C
RMS current consumption 1. mA
350 500 |1,=+1000A, U,=13.5V,T=25°C
Ambient operating temperature T, °C -40 +105
Performance Data
Primary current nominal Iy A -1000 1000
Primary current clamping A -1050 1050 | 1050 A
Time to first frame ms 100 CAN frame
Linearity error g % +0.1 T,=25°C
0.5 -40°C=<7,<85°C
Total error € %
+0.8 85°C=<T,<105°C
Offset mA +50 -40°C=<T,<105°C
Frequency bandwidth BW Hz 20 With periodic CAN message @10ms
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Absolute ratings (not operating)

Parameter

Symbol

Unit

CAB-A 1000-6xx, CAB-A 1000-8xx

Specification

Conditions

Load dump over-voltage U, \% 58 300 ms,R =10Q
Over-voltage U, Vv 36 1 min

Reverse polarity U, \Y -32 1 min

Minimum supply voltage Us in V 17 CAN communication available
Maximum supply voltage Us o V 36

Ambient storage temperature st °C -40 /+85

Creepage distance dg, mm 13 busbar hole
Clearance d,, mm 12 busbar hole
Withstand voltage U, kV 5 50 Hz,1 min
Insulation resistance Ry MQ 1000 1500 V

IP Level IP 40

Characteristics in nominal range

Parameter

Specification

Min

Max

Conditions

Typical

Electrical Data

Supply voltage U, \Y 18 24 32 -1000 A <7,<1000A
50 L=0A,U,=24V, T=25°C
RMS current consumption 1, mA
350 |I,=+1000A, U.=24V,T=25°C
Ambient operating temperature T, °C -40 +105
Performance Data
Primary current nominal Iy A -1000 1000
Primary current clamping A -1050 1050
Time to first frame ms 100 CAN frame
Linearity error & % +0.1 7,=25°C
+0.5 -40°C=<T,<85°C
Total error Eior %
+0.8 85°C<7,<105°C
Offset mA +50 -40°C<T,<105°C
Frequency bandwidth BW Hz 20 With periodic CAN message @10ms
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx
Total error

Total error from —40 °C to 85 °C:
Performances are considered with average value over 10 CAN frames (100 ms)

Total error &tot Total error &tot
(-40°C < TA < 85°C) (-40°C < TA < 85°C)

Total error (A)
b A G N A o kN ow s oW
Total error (A)
o

-1000 -800 -600 -400 -200 0 200 400 600 800 1000 20 15 -10 5 0 5 10 15 20

Primary Current (A) Primary Current (A)

Total error limit

(-40°C =T, =85°C) Comment
-1000 5.0 +0.5
-20 0.1 +0.5
0 +0.05 - Not applicable

20 0.1 +0.5
1000 5.0 +0.5
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx
Total error

Total error from 85 °C to 105 °C:
Performances are considered with average value over 10 CAN frames (100 ms)

Total error &tot Total error &tot
(85°C < TA £105°C) (85°C < TA £105°C)
8 0.16
6 0.12
4 0.08
— = 0.04
= =
5 o
5 3
£ 5 o0
g 0 K
= g
2 2 = -0.04
4 -0.08
6 -0.12
8 -0.16
-1000 -800 -600 -400 -200 0 200 400 600 800 1000 -20 -15 -10 -5 0 5 10 15 20
Primary Current (A) Primary Current (A)

Total error

(85°C < T, =105 °C) Comment
-1000 8.0 +0.8
-20 +0.16 +0.8
0 +0.05 - Not applicable
20 +0.16 +0.8
1000 8.0 +0.8
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx
External magnetic field influences

The CAB-A 1000 Family delivers accurate current measurement. However, to ensure its proper functioning and to ensure
the current measurement accuracy, it is necessary to comply with rules for setting up in the BMS environment. Thus, some
conditions must be respected during the design of the environment of the transducer:

* Primary busbar centering
* Busbar shape
» Contactors position

LEM’s recommendations can be found in the application notes available on request. Please contact LEM support team to
ensure that your busbars design fits with LEM’s design guideline.

Current ripple influences

Current ripples on the high voltage DC lines could be induced during power conversion from devices like DC/DC, inverter, on-
board charger, and so on.

Current ripples not only negatively impact on the health of li-ion batteries, but also could cause malfunctions of the CAB
transducer. The failure mode can manifest itself as a disturbed current measurement due to aliasing effect, leading to internal
error when the threshold is exceeded. The malfunctions can be automatically recovered when the ripple current disappears.

Normally the ripple current should be measured and minimized during vehicle system design and development. For proper
function of the CAB transducer, the acceptable maximum value of the ripple current should be checked. Please contact LEM
support team on the reference values, LEM’s recommendations can be found in the application notes available on request.
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx

CAN output specification

e CAN protocol 2.0B

e Bit order: big endian (Motorola MSB)
e CAN oscillator tolerance: £0.27 %

e No sleep mode capability

e 120 Q termination resistor to be added externally

Products Message name Description CANID " CAN speed Length Period

CAB-A 1000-xxx CAB-A1000_IP | Primary current I, message - 500 kbps 8 Bytes Standard 10+ 1 ms

Note: 1) Refer to Product variants summary

Signal description Signal name Start bit
Physical value to represent I,
80090000H=0 mA, 7FFFFFFFH=-1 mA, 80000001H=1 mA CSM BAT CURRENT o4 32
Logical value to represent error stauts - =
FFFFFFFFH: invalid value, FFFFFFFEH: initial value
Error indication: ERROR_INDICATION 32 1
0=Normal 1=Failure -
Error information ERROR INFORMATION 33 7
Product name:
“CABA” PRODUCT_NAME 48 16
Software revision SW_REVISION 56 8
Error Management
Failure Mode I, Value Error Indication Error Information
Memory Error Ox FFFF FFFF 1 0x40
Over-current detection Ox FFFF FFFF /I, 1 0x41
Over-temperature error " I, 1 0x44
Supply under-voltage error " 0x FFFF FFFF 1 0x54
Supply over-voltage error " 0x FFFF FFFF 1 0x55
Internal common error Ox FFFF FFFF /I, 1 0x60
No error I, 0 0x64
Note: 1) See Application Note
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx
Applicable standards

Test

CHARACTERIZATION AT 25 °C
(Initial and final)

Standard

LEM C0.60.09.014.0

Procedure

Total error; Linearity error

CHARACTERIZATION IN TEMPERATURE|

RANGE (Initial and final)

LEM C0.60.09.014.0

Total error; Linearity error

Environmental

test

Low temperature storage

ISO 16750.4-2023

Temperature —40 °C, duration 24 h, power off

High temperature storage

1ISO 16750.4-2023

Temperature 105 °C, duration 96 h, power off

Low temperature operation

ISO 16750.4-2023

Temperature —40 °C, duration 24 h, power on

Thermal shock

1ISO 16750.4-2023

T..=—40°C, T =85°C, exposure time 20 min, transition

time < 30 s, 300 cycles, no power supply

Humid heat cycle

1ISO 16750.4-2023

Composite temperature / humidity cyclic test, 10 cycles,
power on

Steady-state temperature-humidity
endurance

IEC 60068-2-78-2025

Equivalent to
T =285 °C, RH = 85 %, duration 1000 h, power on, monitoring

Temperature cycle endurance

ISO 16750.4-2023

T,..=-40°C, T =105 °C, exposure time 30 min, change rate 4

min

°C/min, 690 cycles, monitoring

High temperature operating endurance

I1ISO 16750.4-2023

T =105 °C, duration 977 h, power on, monitoring

Salt spray

IEC 60068-2-11-2021

Salt concentration 5 + 1 %, PH 6.5~7.2, 48 h

Condensation test

I1ISO 16750.4-2023

Type A, cycle numbers 3, twice functional check every cycle

Temperature cycle random vibration

1ISO 16750.3-2023

Busbar version:
acceleration 57.9 m/s?, temperature -40 °C~105 °C, X/Y/Z axis,
32 h/axis, power on

Panel version:
acceleration 57.9 m/s?, temperature -40 °C~105 °C, X/Y/Z axis,
32 h/axis, power on

Mechanical shock

ISO 16750.3-2023

Pulse shape half-sinusoidal, acceleration 500 m/s?, duration 6
ms, shock numbers 10 per direction, 6 directions, power on

Free fall

ISO 16750.3-2023

2 falls per DUT, drop height 1 m on concrete ground or steel
plate, X/Y/Z axis, 2 directions by axis

Cross section checking on PCBA

IPC-A-610J-2024
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Test

Standard

CAB-A 1000-0xx, CAB-A 1000-2xx

Procedure

Electrical test

Direct current supply voltage

1ISO 16750.2-2012

U,

smn =8V, Us,, =18V

S max

Reversed voltage

I1ISO 16750.2-2012

Case 2, U, =-24 V, Duration : 60 s

Over-voltage

ISO 16750.2-2012

24V, 1 min, @ 25 °C

Superimposed alternating voltage

1ISO 16750.2-2012

Uy, =18V
1) Upp= 6V, 15 Hz ~ 30 kHz

2) U,,= 1V, 30 kHz ~ 200 kHz

Slow decrease and increase of supply voltage

1ISO 16750.2-2012

U,

S max

=18V, U,

S min

=8V

Sequence: 0V -> Uy (1 min) -> Ug (1 min) ->0V
Momentary drop in supply voltage 1ISO 16750.2-2012 Ugin=8V, Ug . 1045V
Reset behavior at voltage drop 1ISO 16750.2-2012 Ugin=8V

Starting profile

1ISO 16750.2-2012

Test Level [ /11/ 111/ 1V

Load dump

1ISO 16750.2-2012

Pulse B
U, =135V, U* =35V, U;=101V,R =0.5Q, T, =400 ms,
10 pulses at 1 min intervals

Ground reference and supply offset

1ISO 16750.2-2012

Offset voltage = 1.0 V0.1 V

Open circuit test

ISO 16750.2-2012

Single line / multiple line interruption, Opening duration : 10 s

Short circuit protection

1ISO 16750.2-2012

=32V, CAN H/L to GND or U,

S max

Signal circuits, Ug

max

Withstand voltage

1ISO 16750.2-2023

5kVAC, 50 Hz, 60 s

Insulation resistance

I1ISO 16750.2-2023

1500 V DC for 60 s
Resistance criteria: > 1000 MQ
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CAB-A 1000-6xx, CAB-A 1000-8xx
Test Standard Procedure
Electrical test
Direct current supply voltage ISO 16750.2-2012 Ugin =18V, Ug ., =32V
Reversed voltage 1ISO 16750.2-2012 Case 2, U, =-36 V, Duration : 60 s
Over-voltage ISO 16750.2-2012 36V, 1min, @ 25 °C
Ug nax =32 V
Superimposed alternating voltage 1ISO 16750.2-2012 1) Upp=6V, 15 Hz ~ 30 kHz
2) U,p=1V, 30 kHz ~ 200 kHz
. Ug pax = 32V, Ug . =18V
Slow decrease and increase of supply voltage| 1ISO 16750.2-2012 Sequence: 0V > U, (1 min)> U, . (1 min) >0V
Momentary drop in supply voltage ISO 16750.2-2012 Ugin =18V, Ug . 109V
Reset behavior at voltage drop ISO 16750.2-2012 Ug in =18V
Starting Profile ISO 16750.2-2012 Test level | / 11/ 11
Pulse B
Load dump ISO 16750.2-2012 U, =27V, U =58V, U;=202V,R =1Q, T, =300 ms,
10 pulses at 1 min intervals
Ground reference and supply offset 1ISO 16750.2-2012 Offset voltage = 1.0 V+0.1 V
Open circuit test ISO 16750.2-2012 Single line / multiple line interruption, Opening duration: 10 s
Short circuit protection ISO 16750.2-2012 Signal circuits, Ug . =32V, CAN H/Lto GND or Ug
Withstand voltage ISO 16750.2-2012 5kV AC, 50 Hz, 60 s
) ) 1500 V DC for 60 s
Insulation resistance ISO 16750.2-2012 Resistance criteria: > 1000 MQ
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx

Test

Standard

EMC test

Procedure

Conducted emission - voltage method

CISPR 25-2021

Frequency = 9 kHz to 108 MHz,
Class 3, FM band class 4

Conducted emission - current method

CISPR 25-2021

Frequency = 9 kHz to 245 MHz,
Class 3, FM band class 4

Low frequency electromagnetic emission

CISPR 25-2021

Frequency = 150kHz~30MHz

Radiated emission - ALSE method

CISPR 25-2021

Frequency = 100 kHz to 6 GHz,
Class 3, FM band class 4

Voltage transient emission

I1ISO 7637.2-2011

Fast pulse: +50 V, -75 V,
Slow pulse: +25V, -50 V

Conducted transient immunity
(Transient Disturbance conducted along
supply line)

ISO 7637.2-2011

12V version:

Pulse 1: -150 V, 5000 pulses
Pulse 2a: +112 V, 5000 pulses
Pulse 2b: +10 V, 10 pulses
Pulse 2c¢: -50 V, 10 pulses
Pulse 3a: -220V, 1 h

Pulse 3b: +150 V, 1 h

24V version:

Pulse 1: -600 V, 5000 pulses
Pulse 2a: +112 V, 5000 pulses
Pulse 2b: +20 V, 10 pulses
Pulse 2c¢: -50 V, 10 pulses
Pulse 3a:-300V, 1 h

Pulse 3b: +300V, 1 h

Conducted transient immunity
(Transient Disturbance conducted along 1/0
lines)

ISO 7637.3-2016

Fast a(CCC): -200 V, 10 min
Fast b(CCC): +200 V, 10 min
Slow +(ICC): +20 V, 20 min
Slow -(ICC): -20 V, 20 min

Bulk current injection

ISO 11452.4-2020

Frequency 100 kHz to 400 MHz,

DBCI method 150 mm / 450 mm,

CBCI method 150 mm / 450 mm / 750 mm,
Level 200 mA

Radiated immunity

ISO 11452.2-2019

80~800 MHz: CW /AM and H/V, 100 V/m,
0.8~3.4 GHz: CW/PM1and H/V, 150 V/m,
3.4~6 GHz: CW /PM1and H/V, 150 V/m,
1.2~1.4 GHz: CW/PM2 and H/V, 300 V/m,
2.7~3.2 GHz: CW/PM2 and H/V, 300 V/m

Magpnetic field immunity ISO 11452.8-2015 Level IV
Portable transmitter immunity ISO 11452.9-2021 Level Il

Enclosure:

contact: 6 kV / 8 kV, air: 15 kV / 25 kV,
ESD immunity - handling mode 1ISO 10605-2023 Pins:

contact: 6 kV / £8 kV,
3 times / level, 150 pF / 330 Q

ESD immunity - power-on mode

ISO 10605-2023

Enclosure:

contact: 4 kV / +6 kV / £8 kV, air: 6 kV / £8 kV / £15 kV,
Harness coupling board (Indirect discharge) : +8 kV / +15 kV,
3 times / level, 330 pF / 330Q
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CAB-A 1000-0xx; CAB-A 1000-2xx; CAB-A 1000-6xx; CAB-A 1000-8xx

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 equip-
ment, 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 liabili-
ty 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 de-
sign 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 prod-
uct 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 explic-
itly 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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