MLX92232

End of line programmable Hall-effect Latch / Switch

Melexis

INSPIRED ENGINEERING

1. Features and Benefits

= Programmable parameters in the

application

= Wide magnetic Latch range: £0.4mT to

+80mT

= Wide magnetic Switch range: £1.5mT

to t66mT

=  Programmable Hysteresis: 1mT to

36mT

= Programmable field: North or South

= Programmable Output polarity: Direct

or Inverted

= Built-in Negative TC coefficient: 0 to -

2000 ppm/degC

= |ncreased Traceability: 32 bits ID on

chip

= Wide operating voltage rang : from 2.7V to

24V

= Reverse Supply Voltage Protection
= Qutput Current Limit with Auto-Shutoff
= Under-Voltage Lockout Protection

= Thermal Protection

3. Ordering Information

Part No.

MLX92232LSE-AAA-000-RE

L (-40°C to 150°C)

2. Application Examples

SE (TSOT-3L)

Automotive, Consumer and Industrial
Solid-state switch

3-phase BLDC motor commutation
Wiper motor

Window lifter

Sunroof/Tailgate opener

Seat motor adjuster

Electrical power steering

Brake Light switch

Temperature Code Package Code @ Comment

3-wire Switch / Latch, TC =0 ppm/°C

MLX92232LUA-AAA-000-BU

L (-40°C to 150°C)

UA (T0-92)

3-wire Switch / Latch, TC =0 ppm/°C

MLX92232LSE-AAA-001-RE

L (-40°C to 150°C)

SE (TSOT-3L)

3-wire Switch / Latch, TC = -400 ppm/°C

MLX92232LUA-AAA-001-BU

L (-40°C to 150°C)

UA (TO-92)

3-wire Switch / Latch, TC = -400 ppm/°C

MLX92232LSE-AAA-002-RE

L (-40°C to 150°C)

SE (TSOT-3L)

3-wire Switch / Latch, TC =-1100 ppm/°C

MLX92232LUA-AAA-002-BU

L (-40°C to 150°C)

UA (TO-92)

3-wire Switch / Latch, TC =-1100 ppm/°C

MLX92232LSE-AAA-003-RE

L (-40°C to 150°C)

SE (TSOT-3L)

3-wire Switch / Latch, TC = -2000 ppm/°C

MLX92232LUA-AAA-003-BU

L (-40°C to 150°C)

UA (TO-92)

3-wire Switch / Latch, TC = -2000 ppm/°C
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INSPIRED ENGINEERING

End of line programmable Hall-effect Latch / Switch

4. Functional Diagram

(r VDD
I's |
Voltage Regulator Under-
with Reverse Polarity —» Voltage
Protection Lockout
Temperature Bop/Brp Thermal
Compensation reference Protection
» hd Y
Switched R ouTt
Hall I j Open-Drain | |
Plate Output

Current
Control  |—»  Limit &
Auto-Shutoff

J) GND

5. General description

The Melexis MLX92232 is the second generation programmable Hall-effect sensor designed in mixed signal
CMOS technology. The device integrates a voltage regulator, Hall sensor with advanced offset cancellation
system and an open-drain output driver, all in a single package.

With the built-in reverse voltage protection, a serial resistor or diode on the supply line is not required so
that even remote sensors can be specified for low voltage operation down to 2.7V while being reverse
voltage tolerant. In the event of a drop below the minimum supply voltage during operation, the under-
voltage lock-out protection will automatically freeze the device, preventing the electrical perturbation to
affect the magnetic measurement circuitry.

The open drain output is fully protected against short-circuit with a built-in current limit. An additional
automatic output shut-off is activated in case of a prolonged short-circuit condition. A self-check is then
periodically performed to switch back to normal operation if the short-circuit condition is released.

The on-chip thermal protection also switches off the output if the junction temperature increases above an
abnormally high threshold. It will automatically recover once the temperature decreases below a safe value.

Furthermore the MLX92232 features a full set of programmable parameters that can be adjusted in the
application in order to achieve the highest possible system accuracy by compensating the mechanical
tolerances.
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MLX92232

End of line programmable Hall-effect Latch / Switch

6. Absolute Maximum Ratings

Melexis

NSPIRED ENGINEERING

Parameter Symbol Value Units
1,2 \Y
Supply Voltage ™ DD +27V v
1,4 \Y
Supply Voltage (Load Dump) ™~ DD +32V v
1,23 |
Supply Current DD +20 mA
1,4,3 I
Supply Current ~ ™ DD +50 mA
1,2 V
Reverse Supply Voltage DDREV -24 v
I
Reverse Supply Current %> DDREV -20 mA
I
Reverse Supply Current ' *° DOREV 50 mA
1,2 V
Output Voltage out +27 v
1,25 I
Output Current out +20 mA
1,4,6 I
Output Current out +75 mA
1 \
Reverse Output Voltage OUTREV -0.5 %
I
Reverse Output Current L2 OUTREV -50 mA
Maximum Junction Temperature / T +165 BC
ESD Sensitivity — HBM ° - 4500 v
ESD Sensitivity — MM ° - 500 v
"The maximum junction temperature should not be exceeded
’For maximum 1 hour
3lnc/uding current through protection device
*For maximum 500ms
*Through protection device
®For Voyr S27V.
’For 1000 hours.
®Human Model according AEC-Q100-002 standard
’Machine Model according AEC-Q100-003 standard
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MLX92232

lexis
End of line programmable Hall-effect Latch / Switch Me ‘e, o S

ESD Sensitivity — CDM *° - 1000 v

Magnetic Flux Density B Unlimited mT

Table 1 - Absolute maximum ratings

Exceeding the absolute maximum ratings may cause permanent damage. Exposure to absolute-maximum-
rated conditions for extended periods may affect device reliability.

mCharged Device Model according AEC-Q100-011 standard
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MLX92232 Melex'i.;'

End of line programmable Hall-effect Latch / Switch NSFIRED ENGINEERING

7. General Electrical Specifications

DC Operating Parameters Vpp = 2.7 to 24V, T, = -40°C to 150°C (unless otherwise specified)

Parameter Symbol | Test Conditions Min  Typ'® Max | Units
Voo 24 \Y

Supply Voltage Operating 2.7 -
Supply Current Ioo 1.9 3.0 3.9 mA
Reverse supply current Ioorev Voo = -16V -1 - - mA
Output Saturation Voltage Vol Voo = 3.5 to 24V, lour = 20mA - 0.25 0.5 Vv
Output Leakage lorr Vour = 12V, Voo = 12V - - 10 KA
Output Rise Time 12,15 Reu = 1kQ, Voo = 12V, Vey = 5V 0.3 1 us
(Reu dependent) tr Ciono = 50pF to GND 0.1
Output Fall Time > *° Reu = 1kQ, Voo = 12V, Veu = 5V 0.3 1 us
(On-chip controlled ) te Cuoan = 50pF to GND 0.1
Voo = 5V, dVoo/dt > 2V/us, 40 70 Hs
13 14 activated output with >1mT
Power-On Time ™ ton overdrive -
Power-On Output State - t < ton High (VPU) -
Output Current Limit lee Voo=3.5 to 24V, Vour = 12V 25 40 70 mA
Output ON Time under Veu = 12V, Reu = 100Q 240 - s
Current
Limit conditions ™ *° teion 180
Output OFF Time under Veu = 12V, Reu = 100Q 3.5 - ms
Current Limit conditions ™ *° telorr -
Chopping Frequency feror 350 - kHz
Refresh Period trer - 6 - us
. 12,17

Delav T ’ - 7.5 - S

ey fime to Average over 1000 successive "

o Typical values are defined at TA = +25°C and VDD = 12V

2 Guaranteed by design and verified by characterization, not production tested

" The Power-On Time represents the time from reaching Vpp = 2.7V to the first refresh of the output

™ power-On Slew Rate is not critical for the proper device start-up.

- Rpy and Vpy are respectively the external pull-up resistor and pull-up power supply

° If the Output is in Current Limitation longer than tq oy the Output is switched off in high-impedance state. The Output
returns back in active state at next reaching of Bop or after tc o time interval

REVISION 2 — DECEMBER 20, 2016 Page 6 of 15

3901092232



MLX92232 Melex'i.;'

End of line programmable Hall-effect Latch / Switch NSFIRED ENGINEERING

Parameter Symbol | Test Conditions

switching events @10kHz,
Latch, Bor set to 5mT, square
wave magnetic field with

B > +20mT, trise = trauw < 20us

Over 1000 successive +4 - us
switching events @ 1kHz,
Latch, Bor set to 5mT, square

12,18 wave magnetic field with B >

Output Jitter (p-p) turrer +20mT, trise = trau < 20Us -

. . Latch, Bor set to 5mT, square 50 - kHz
Maximum Sl\leltgchmg wave magnetic field with B >
Frequency fsw +20mT 30
Under-voltage Lockout - 2.7 Vv
Threshold Vuow -
Under-voltage Lockout 1 - us
Reaction time tuw -
Thermal Protection Threshold Terot Junction temperature - 190 - °C
Thermal Protection Release Tre Junction temperature - 180 - °C

Table 2 - General Electrical Specifications

Y The Delay Time is the time from magnetic threshold reached to the start of the output switching

18 Output jitter is the unpredictable deviation of the Delay Time

® Maximum switching frequency corresponds to the maximum frequency of the applied magnetic field which is detected
without loss of pulses

REVISION 2 — DECEMBER 20, 2016 Page 7 of 15

3901092232



MLX92232

End of line programmable Hall-effect Latch / Switch M.e ‘e. S

8. Magnetic Specifications

DC Operating Parameters Vpp = 3.5V to 24V, T, = -40°C to 150°C (unless otherwise specified)

Parameter HSymboI\Test Conditions | Min |Typ1 | Max || Units

Iéatch Threshold Programming Range ™~
) Bt Vop=12V, Ta=25°C 0.4 +80 mT
Switch ting Point P i
witch Operating Point Programming g Voo =12V, Ta=25°C £1.5 +66 mT
Range
Proportional Hysteresis Ratio
Programming HYSratio | Voo=12V, Ta=25°C 0.10 0.55
Range HYSratio "/
Fixed Hysteresis Value 0 ©) Brhvso 0 mT
Fixed Hysteresis Value 1 =€) Brhvs1 1 mT
Fixed Hysteresis Value 2 ! Brhvs2 1.2 mT
Fixed Hysteresis Value 3 ) Brhys3 1.4 mT
Fixed Hysteresis Value 4 ) Brhvsa 1.8 mT
Fixed Hysteresis Value 5 ®) Brrvss 2.2
Latch sensor Magnetic Offset (Bor + Borrser [ Ta=25°C -0.5 +0.5 mT
BRP)/Z (8)
Borrser Ta=-40°Cto 150°C -0.9 +0.9 mT
Flat 0
©) SmCo, -400
Temperature Coefficient TC NdFeB -1100 ppm/eC
Hard Ferrite, -2000
Voo = 12V, Ta = 25° i
Factory Programmed Bor, Switch Bop o T4 =25°C, programming 26 28 30 mT
target 28mT
Factory Programmed Bre, Switch Bre Voo = 12V, Ta = 25°C, programming 19 21 23 mT
target 28mT, HYSratio = 0.75

Table 3: Magnetic specifications

The hysteresis is programmable for each Bop point with a fixed value or proportional (ratiometric) to Bop :

1) Ratiometric hysteresis example: Bop = 10mT =» 4.5mT < Bgp < 9mT 2)
Fixed hysteresis example: Bop = 10mT =» 7.8mT < Brp < 9IMT

1.The typical values are defined at Ty = 252C and Vpp = 12V

2.For Latch sensor Bty = (Bop - Brp )/2. The Latch programming step is typically between 0.7% and 1.5% of the programmed By value for |B 14|
>1.2mT and 0.018mT for |B ty| £ 1.2mT

3. For Switch sensor the Bop programming step is typically between 0.7% and 1.5% of the programmed Bgp value for [Bgp| 2 4.8mT and 0.072mT for [Bgp| <

4.8mT

4. For Switch sensor with proportional hysteresis HYSraTiO = BHYS/ Bop. The HYSratio programming step is 0.05

5. For Switch sensor with fixed hysteresis value

6.Guaranteed by design and verified by characterization. The programming ranges for BLTH and Bop include some margin for process deviations

7.The given min/max limits are typical values

8.Guaranteed by design and verified by characterization

9.The Temperature Coefficient is calculated using following formula:

_Bw-Ba.

TC=
190% B,,

10° ppm/°C
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End of line programmable Hall-effect Latch / Switch Mpel‘e.XIs

9. Programming parameters

Parameter Symbol |Comments |Va|ue| Units |

Bor programming resolution | Borrine Fine programming of thresholds Bor (Switch) and Bum (Latch) 7 Bit

Bor sub-range Borrange |Selection of the appropriate Switch sensor sub-range 2 Bit

Bith sub-range Borrange |Selection of the appropriate Latch sensor sub-range 3 Bit

Programmable Hysteresis Brvst Hysteresis can be fixed or proportional (ratiometric) 4 Bit
Part can be programmed for South (default) or North magnetic pole

Active Pole Selection BroLe active 1 Bit

Output Polarity Selection Polout Selects Direct or Inverted sensor Output Polarity 1 Bit

Switch/Latch Function

Selection Selects Latch (default) or Switch sensor function 1 Bit
A unique fixed ID is implemented for device traceability, no

Melexis programmed ID ID overwriting allowed 32 Bit

Table 4: Programmable Parameters

10. Magnetic Behaviour
10.1. Definitions:

Operation Point Bop — magnetic threshold for activation of the device output, turning in ON (low) state.
Release Point Bgrp — magnetic threshold for release of the device output, turning in OFF (high) state.
Hysteresis BHys — magnetic hysteresis, Byys = Bop - Brp

United Latch Threshold Bty — used for Latch sensor programming:

Bith = (Bop - Brp)/2 = Bhys /2, targeting symmetrical placement of both Latch sensor thresholds vs. zero Brp = -Bop
Proportional Hysteresis to Operation Point Ratio — used for Switch sensor with proportional hysteresis:
HYSratio = Bhvs / Bor

10.2. Latch sensor

Parameter Pole Active \ Remark
Option 1 South Fig.1
Option 3 North Fig.2

Note: Latch sensors are inherently Direct South or Direct North Pole Active only.

Output level Output level
A &
Vour=Vewiwe [ = Ve
= g 5 <
£ F S 2
o A 2 g A=
2 g g <
= z 2 £
E H & g
- g e
g g
Vaur =V,
Brp omT Boe Flux density Bar OmT Bor Flux density
Fig.1 —South Pole Active Fig.2 —North Pole Active
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End of line programmable Hall-effect Latch / Switch M.el‘e.XIs

10.3. Unipolar Switch Sensor

Parameter Pole Active | Magnetic Polarity | Remark |
Option 1 South Direct Fig.1
Option 2 South Inverted Fig.2
Option 3 North Direct Fig.3
Option 4 North Inverted Fig.4

Table 5: Unipolar switch sensor

Qutput level Output level
A r'y
Vour = Veuue Veour = Veuw-ur
S Rkl Ay s
E =
= g 5] =
= = s}
I ‘L 2 =
=} 2 E :
8 B g ES
£ ¥ 2 g
= i "
@ 5 g g
5 g 2 3
= . ] £
\ Viour = Ve Vour = Ve
» . > .
OmT Brp Boe Flux density OmT Bre Boe Flux density
Fig.1 — Direct South Pole Active Fig.2 — Inverted South Pole Active
Output level Output level
A A
Vour=Vewiwe | - V-c»er= Veuwwe )
3 = ) <
e i S c
i - :
S E =
3 . : \ &=
= = - o
g g =
R - | T
____"-"DUT =WoL J Vewr = VoL o
> >
Boe Bre 0mT - Flux density Bor Brp 0mT  Flux density
Fig.3 — Direct North Pole Active Fig.4 — Inverted North Pole Active
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11.1. Typical Three-Wire Application Circuit

Notes:

1. For proper operation, a 10nF to
R 22nF bypass capacitor should be placed as
PU close as possible to the VDD and ground pin.

MLX92232

P VDD 10k

UCE—_— — 2. The pull-up resistor RPU value
— 22nF =T ouT Yaur  should be chosen in to limit the current

through the output pin below the maximum

GMND allowed continuous current for the device.

3. A capacitor connected to the
output is not needed, because the output
— p— — slope is generated internally.

11.2. Harsh, Noisy Environments Three-Wire Circuit

> — .
D1 R1
100 Ohms MLX92232 [] Reu
t VDD 10k
Tem o Vec Z1 1 V

DonE ouT O Vour

GND - C2

2.2nF

Notes:
1. For proper operation, a 10nF to 22nF bypass capacitor should be placed as close as possible to the Vpp and ground pin.
2. The device could tolerate negative voltage down to -27V, so if negative transients over supply line Vpgak< -32V are expected,
usage of the diode D1 is recommended. Otherwise only R1 is sufficient.
When selecting the resistor R1, three points are important:

- the resistor has to limit Ipp/Ipprey to 50mA maximum

- the resistor has to withstand the power dissipated in both over voltage conditions (VR12/R1)

- the resulting device supply voltage Vpp has to be higher than Vpp min (Vpp = Vcc — R1.Ipp)
3. The device could tolerate positive supply voltage up to +27V (until the maximum power dissipation is not exceeded), so if
positive transients over supply line with Vppak> 32V are expected, usage a zener diode Z1 is recommended. The R1-Z1
network should be sized to limit the voltage over the device below the maximum allowed.
4. Limit C1 to max. 22nF and C2 to 2.2nF in case end of line programming is requested.
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MLX92232 L
End of line programmable Hall-effect Latch / Switch M.el‘e.XIs

12. Standard information regarding manufacturability of Melexis products
with different soldering processes

Our products are classified and qualified regarding soldering technology, solderability and moisture sensitivity level
according to following test methods:

Reflow Soldering SMD’s (Surface Mount Devices)

L IPC/JEDEC J-STD-020
Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount Devices (classification reflow
profiles according to table 5-2)

» EIA/JEDEC JESD22-A113
Preconditioning of Nonhermetic Surface Mount Devices Prior to Reliability Testing (reflow profiles according to table 2)

Wave Soldering SMD’s (Surface Mount Devices) and THD’s (Through Hole Devices)

L EN60749-20
Resistance of plastic- encapsulated SMD’s to combined effect of moisture and soldering heat

» EIA/JEDEC JESD22-B106 and EN60749-15
Resistance to soldering temperature for through-hole mounted devices

Iron Soldering THD’s (Through Hole Devices)

. EN60749-15
Resistance to soldering temperature for through-hole mounted devices

Solderability SMD’s (Surface Mount Devices) and THD’s (Through Hole Devices)

=  EIA/JEDECJESD22-B102 and EN60749-21
Solderability

For all soldering technologies deviating from above mentioned standard conditions (regarding peak temperature,
temperature gradient, temperature profile etc) additional classification and qualification tests have to be agreed upon with
Melexis.

The application of Wave Soldering for SMD’s is allowed only after consulting Melexis regarding assurance of adhesive
strength between device and board.

Melexis recommends reviewing on our web site the General Guidelines soldering recommendation
(http://www.melexis.com/Quality soldering.aspx) as well as trim&form recommendations
(http://www.melexis.com/Assets/Trim-and-form-recommendations-5565.aspx).

Melexis is contributing to global environmental conservation by promoting lead free solutions. For more information on
qualifications of RoHS compliant products (RoHS = European directive on the Restriction Of the use of certain Hazardous
Substances) please visit the quality page on our website: http://www.melexis.com/quality.aspx

13. ESD Precautions

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD).
Always observe Electro Static Discharge control procedures whenever handling semiconductor products.
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End of line programmable Hall-effect Latch / Switch

14.1. (TSOT-3L) Package Information

Melexis

2.75BSC 1.00 MAX
~<< SEATING PLANE
1.60 BSC 0.88°58
[ 0075 3%
: / Notes:
\ ﬂ{ o 1. All dimensions are in millimeters
; | _ _
8 ‘ 2. Outermost plastic extreme width does not include mold flash or
o | ow protrusions. Mold flash and protrusions shall not exceed 0.15mm
3ol 8 \ 33 ] er side
Qs @ | co 3 P -
° o
Ss 7E},,7,#,7,4 [ g 3. Outermost plastic extreme length does not include mold flash or
I | 2 protrusions. Mold flash and protrusions shall not exceed 0.25mm
| per side.
i 4. The lead width dimension does not include dambar protrusion.
) ﬁk - - R Allowable dambar protrusion shall be 0.07mm total in excess of the
‘ lead width dimension at maximum material condition.
; \ 5. Dimension is the length of terminal for soldering to a substrate.
I 0.50 BSC
TOP VIEW 6. Dimension on SECTION B-B’ applies to the flat section of the lead
SIDE VIEW between 0.08mm and 0.15mm from the lead tip.
7. Formed lead shall be planar with respect to one another with
0.076mm at seating plane.
12° REF.
TYP. WITH PLATING BASE METAL
-— — ? Marking:
Oi\:,ILIONR. X wa Top mark: 31ww ==> ww; assembly week
' é! E . e Bottom mark: YLLL ==>Y; year LLL=last 3 digits of lotnr
] =
T T o
H -0.05 ao
S DoHE. B 0351 £
o 0.40”'0’10 0.30 5
seenote 5 N
0.45 <}
0.575 REF.
SECTION B-B’
see note 6
END VIEW
145 Hall plate location
3 0.28 Notes:
<] 1. All dimensions are in millimeters
X l
Package line
TOP VIEW END VIEW
VDD Supply Supply
2 ouT Outpu Open Drain
3 GND Groun Ground pin

REVISION 2 — DECEMBER 20, 2016
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End of line programmable Hall-effect Latch / Switch Me ‘e. ER S

14.2. UA (TO92-3L) Package Information

g 1507010
2627310 0.74 838
t 2 y
—1
f N ! Notes:
K g 7° Typ 7° Typ
8 s 1. All dimensions are in millimeters
ag T Ll 2. Package dimension exclusive molding flash.
3 J‘g yg 0.46 65 3. The end flash shall not exceed 0.127 mm on
- | \ \ the top side.
0.00 | | |
015 ‘ ][]
i i + 0.55-%5 Marking:
i bl 1% Line : 31WW > WW - calendar week
I
il 2" Line : YLLL: > Y - last digit of year
1 1 1 g LLL- Lot nr (3 digits)
ol
i :
I
I
| | |
I
| | |
I
| | |
\
I
1.27°40055 [[.0.3870% .038"0%
2547005
45° NOM
/’7\
7° NOM
Hall plate location
2.05

= L=

oar | ] Notes:
0.45

Marked side
1 2 3

[UAPinNe _[Name __|Type ____|Function ____|
1

1. All dimensions are in millimeters

VDD Supply Supply
2 GND Ground Ground pin
3 ouT Output Open Drain

Table 4: UA Package pinout
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End of line programmable Hall-effect Latch / Switch NSPIRED ENGINEERING

15. Contact

For the latest version of this document, go to our website at www.melexis.com.

For additional information, please contact our Direct Sales team and get help for your specific needs:

Europe, Africa Telephone: +32 13 67 04 95

Email : sales_europe@melexis.com

Americas Telephone: +1 603 223 2362

Email : sales_usa@melexis.com

Asia Email : sales_asia@melexis.com

16. Disclaimer

The information furnished by Melexis herein (“Information”) is believed to be correct and accurate. Melexis disclaims (i) any and all liability in connection with or arising out of the
furnishing, performance or use of the technical data or use of the product(s) as described herein (“Product”) (ii) any and all liability, including without limitation, special,
consequential or incidental damages, and (iii) any and all warranties, express, statutory, implied, or by description, including warranties of fitness for particular purpose, non-
infringement and merchantability. No obligation or liability shall arise or flow out of Melexis’ rendering of technical or other services.

The Information is provided "as is” and Melexis reserves the right to change the Information at any time and without notice. Therefore, before placing orders and/or prior to
designing the Product into a system, users or any third party should obtain the latest version of the relevant information to verify that the information being relied upon is current.
Users or any third party must further determine the suitability of the Product for its application, including the level of reliability required and determine whether it is fit for a
particular purpose.

The Information is proprietary and/or confidential information of Melexis and the use thereof or anything described by the Information does not grant, explicitly or implicitly, to
any party any patent rights, licenses, or any other intellectual property rights.

This document as well as the Product(s) may be subject to export control regulations. Please be aware that export might require a prior authorization from competent authorities.
The Product(s) are intended for use in normal commercial applications. Unless otherwise agreed upon in writing, the Product(s) are not designed, authorized or warranted to be
suitable in applications requiring extended temperature range and/or unusual environmental requirements. High reliability applications, such as medical life-support or life-
sustaining equipment are specifically not recommended by Melexis.

The Product(s) may not be used for the following applications subject to export control regulations: the development, production, processing, operation, maintenance, storage,
recognition or proliferation of 1) chemical, biological or nuclear weapons, or for the development, production, maintenance or storage of missiles for such weapons: 2) civil
firearms, including spare parts or ammunition for such arms; 3) defense related products, or other material for military use or for law enforcement; 4) any applications that, alone
or in combination with other goods, substances or organisms could cause serious harm to persons or goods and that can be used as a means of violence in an armed conflict or any
similar violent situation.

The Products sold by Melexis are subject to the terms and conditions as specified in the Terms of Sale, which can be found at https.//www.melexis.com/en/legal/terms-and-
conditions.

This document supersedes and replaces all prior information regarding the Product(s) and/or previous versions of this document.
Melexis NV © - No part of this document may be reproduced without the prior written consent of Melexis. (2016)
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