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1. Features and Benefits
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IMC-Hall® Technology

Low field, Very High Field and Extra High
Field variants

End-of-line programmable sensor

Flexible Supply Voltage with factory
selectable 5V or 3.3V mode

Selectable analog output: Ratiometric or
fixed (Vref)

Measurement range from +3.33 to +333mT
Wideband sensing: DC to 400kHz

Response time: 2us

High linearity down to £0.5% full scale
AEC-Q100 — Grade 0 Automotive Qualified

Very low thermal drift for wide temperature
range

Dual overcurrent detection
= Internal threshold
= External threshold
RoHS compliant SOIC-8 package (MSL-3)

Application Examples
Redundant monitoring of
management system (BMS)

battery-

High Voltage Traction Motor Inverter: Phase
and DC link current measurement

48V Boost Recuperation Inverter
=  Phase current measurement
= DClink current measurement
DCDC Converter
Smart Battery Junction Boxes

Smart Fuse Overcurrent Detection
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3. Description

The MLX91218 is a monolithic Hall-effect sensor
utilizing the IMC-Hall® technology. The sensor
provides an analog output voltage proportional to
the applied magnetic flux density parallel to the IC
surface.

The transfer characteristic of the MLX91218 is factory
trimmed over temperature, and is programmable
(offset, sensitivity, filtering, internal overcurrent
threshold) during end-of-line customer calibration.
With the 400kHz bandwidth and fast response time,
it is particularly adapted for high speed applications
such as inverters and converters where fast response
time due to fast switching is required.

In a typical current sensing application, the sensor is
used in combination with a U-shaped shield which
facilitates the mechanical assembly of the current
sensor over traditional ferromagnetic cores. This
shield is recommended to be laminated for high
bandwidth applications. The MLX91218 can then be
mounted over the bus bar and separated from it by
the PCB. As the shield does not serve the primary
purpose of concentration, it can be made smaller and
lighter than ferromagnetic cores without losing signal
thanks to the integrated magnetic concentrator
(IMC) depicted also in Figure 1. As a result, dense
power electronics can be achieved enabling system
savings and surface mount assembly.

Figure 1: Typical IMC-Hall® Current Sensing
Application
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4. Ordering Information

T Package Option Packing Typical Supply Reference oCD Level
Code Form Sensitivity Voltage Voltage

MLX91218 AFL-500 600 mV/mT 2.5 134.7 %FS
MLX91218 L DC ARV-500 RE 40 mV/mT 5V NA 134.7 %FS
MLX91218 L DC ARV-501 RE 60 mV/mT 5V NA 134.7 %FS
MLX91218 L DC AFV-503 RE 50 mV/mT 5V 2.5V 134.7 %FS
MLX91218 L DC ARV-300 RE 25 mV/mT 3.3V NA 124.9 %FS
MLX91218 L DC ARV-301 RE 35 mvV/mT 3.3V NA 124.9 %FS
MLX91218 L DC ARV-303 RE 30 mvV/mT 3.3V NA 124.9 %FS
MLX91218 L DC ARV-304 RE 90 mV/mT 3.3V NA 141 %FS

MLX91218 L DC AFV-204 RE 80 mV/mT 3.3V 0.5V 172.6 %FS
MLX91218 L DC ARX-501 RE 30 mvV/mT 5V NA 134.7 %FS
MLX91218 L DC ARX-502 RE 25 mV/mT 5V NA 134.7 %FS
MLX91218 L DC ARX-503 RE 37 mvV/mT 5V NA 110.0 %FS
MLX91218 L DC ARX-300 RE 14 mV/mT 3.3V NA 124.9 %FS
MLX91218 L DC ARX-301 RE 19 mV/mT 3.3V NA 124.9 %FS

Table 1: Available ordering codes.
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Legend:
Temperature L from -40°C to 150°C ambient temperature
Code
Package Code DC for SOIC8 package, refer to Chapter 16 for detailed drawings
AXX-XXX “A” for silicon version
XRX-XXX “R” for ratiometric output mode
XFx-xxx “F” for fixed output mode

XXL-xxx “L” for Low Field IMC
XXV-XXX “V” for Very High Field IMC
XXX-XXX “X” for Extra High Field IMC

Option Code
XXX-2XX “2” for 3.3V supply, unipolar output
XXX-3XX “3” for 3.3V supply, bipolar output
XXX-4XX “4” for 5V supply, unipolar output
XXX-5XX “5” for 5V supply, bipolar output
Xxx-500 “500” for a sensitivity of 40mV/mT and overcurrent detection of 134.7% full scale
xxx-303 “303” for a sensitivity of 30mV/mT and overcurrent detection of 124.9% full scale
RE Plastic Tape on Reel.
Packing Form SP Sample pack
TU Tube
Ordering “MLX91218LDC-ARV-501-RE” .
Example MLX91218 IMC-Hall® current sensor in SOIC8 package, temperature range -40°C to 150°C. Analog

ratiometric output, Very high Field IMC, Sensitivity 30mV/mT. Parts delivered in Plastic Reel

Melexis is continuously expanding its product portfolio by adding new option codes to better meet the needs of
our customer’s applications. This table is being updated frequently, please go to the Melexis website to download
the latest version of this datasheet. For custom transfer characteristics, please contact your local Melexis Sales
representative or distributor.
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VDD
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Clock Regulator Reference Bl Veer
HALL > D B 01 vour
Chopping De-Chopping
VOC_EXT
Calibration stored W -
in EEPROM E OCD_EXT
OCD INT OCD INT
— _
| ==
GND

5.1. Ratiometric Mode

SENSOR I WIRING I MICROCONTROLLER
VDD |

N bits
ouT

GND

No matter if the Vpp line is at 5V or deviating +/-10%, the ADC code for a given measured magnetic field will always
be the same as the ADC is supplied by the same voltage as the sensor.
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5.2. Differential or Fixed Mode
SENSOR I WIRING I MICROCONTROLLER

ouT N bits

REF
| |

Figure 4: Schematic of fixed mode

In this particular case the ADC does not necessarily share the same supply voltage with the sensor. For this reason,
the sensor is calibrated with an absolute sensitivity regardless of the actual supply voltage. The output signal can
be reconstructed by taking the difference between the output and the reference voltage from the IC. The ADC gets
these two signals as inputs for establishing the sensed magnetic field accurately, and is not influenced by the supply
voltage differences between both sensor and microcontroller, if applicable.

Ratiometric Mode Differential or Fixed Mode

Vour [%Voo] Vour - Vker [V]
Example: output is 2.5V when supply
is 5V = output is then 50%Vop. If the
supply (Vop) increases with 5% to
5.25V the sensor output will (for the
same measured input magnetic field)
scale proportionally with the supply
voltage, becoming 2.625V, but as a
percentage (i.e. ratiometrically seen)

Example: Vour and Ve output is
2.501V and Vgee is 2.501V when
supply is 5V. When the supply
voltage is increasing to 5.1V due
to supply system variation, the
sensor will still maintain the same
“fixed” output values Vour and

Output Signal

Offset (Vour at magnetic field
0mT)

Offset ratiometric
Sensitivity

Sensitivity ratiometric

Measured magnetic field B

it remains at 50% of Vpp.

50 [%Vopp] (factory trimmed)

Yes
[%Voo/mT]*
Yes
B = Vour — Vour[0mT])

Sensitivity

Vrer equal to 2.501V.

Ve (factory trimmed)

No
[mV/mT]
No

B = (VOUT - VREF)
Sensitivity

Table 3: Parameters of differential and fixed modes

1 The sensitivity in ratiometric mode is expressed as [%VDD/mT]. However, for simplicity, in the datasheet the sensitivity
will be always expressed in [mV/mT]. For ratiometric devices, this corresponds to the sensitivity for VDD=5V or 3.3V,

depending on the settings of the sensor.
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6. Glossary of Terms

TC Temperature Coefficient

Full Scale, output referred. Corresponds to 2V excursion around 2.5V at 5V supply or

FS 1.25V excursion from 1.65V at 3.3V supply for bipolar designs
T, mT Tesla, milliTesla = units for the magnetic flux density
G Gauss = unit for the magnetic flux density [1mT = 10G]
PTC Programming Through Connector
IMC Integrated Magnetic Concentrator
(o]eb} Overcurrent detection
MSL Moisture Sensitivity Level
RoHS Restriction of Hazardous Substances Directive
Table 4: Glossary of Terms
3901091218 Page 7 of 29 MLX91218
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7. Pin Definitions and Descriptions

Note: MLX91218 is not pin-to-pin compatible with MLX91208 or MLX91216.

mm

VREF
2 ouT
3 GND
4 VDD
5 NC
6 OCD_EXT
7 OCD_INT
8 VOC_EXT

3901091218
Rev.006

Analog
Analog Output
Supply
Supply
Analog Output
Analog Output

Analog Input

Reference voltage

Output voltage (measurement)

Ground voltage

Supply voltage

Not connected

Overcurrent detection based on external threshold
Overcurrent detection based on internal threshold

External threshold for the OCD

Table 5: Pin definitions and descriptions

VREF

ouTt

GND

VDD

O
1 VOC_EXT
OCD_INT
MLX91218
0OCD_EXT
5 NC

Figure 5: Pinout MLX91218
For optimal EMC results, it is recommended to connect the unused (NC) pins to the Ground.
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Exceeding the absolute maximum ratings may cause permanent damage. Exposure to absolute maximum-rated
conditions for extended periods of time may affect device reliability.

T

Positive Supply Voltage (overvoltage)
Negative Supply Voltage

Positive Pin Voltage 2

Output Sink Current

Output Source Current

Output Short Circuit Current to GND
Output Short Circuit Current to Vpp
Reverse Pin Voltage?

Maximum Junction Temperature

Operating Ambient Temperature Range

Storage Temperature Range
Magnetic Flux Density

Human Body ESD Protection

Charged Device Model ESD Protection

2 Except for Voo and GND

3901091218
Rev.006

Page 9 of 29

Voo

Vpin

Iout_max
IOUt_SOUrCe
IsHORT GND
IsHoRT vDD
Vmin_REV
T; max
Ta
Ts
Bmax
ESDHsm

ESDcom All pins
ESDcom Corner pins

Table 6: Absolute maximum ratings

Vop + 0.3
50
25
-100
60
GND-0.3
165
-40 to +150
-55to +165
13
2

500
750

mA

mA

mA

mA

°C

°C

MLX91218
March 2025



MLX91218 e
High speed High Accuracy IMC-Hall® Current Sensor IC in with OCD l V \eIeXIS

Datasheet INNOVATION WITH HEART

9. General Electrical Specifications

Operating Parameters Ta = -40 to 150°C and Vpp=5 V or 3.3 V.

DI

MLX91218LDC-Axx-5xx

N I Suppl
ominal Supply Voo MILX91218LDC-Axx-3xx 3.135 3.3 3.465
Voltage
Positive Suppl
pply Voo 6.5 v

Voltage (maintaining
application mode)

Without Rioap 0N output, in

application mode
IDD

Supply Current VDD= 5V 15.5 19 A
VDD=3.3 15 13 M
Rou'r Vou'r = SO%VDD |LOAD =10mA 1 5 Q
Output Resistance !
VREF=2.5V : ISINK =5mA
VREF=1.65V or VREF=1.5V : ISINK e
Voltage Reference RRer =3mA 120 200 333
Output Resistance VREF=0.5V : ISINK =1mA
ISOURCE = 0.2mA
Output Capacitive Ciono Out_pu_t ampllfler_ stab!llty is 0 4.7 6 nF
optimized for this typical value
Load
Output Leakage lLeak High impedance mode, Ta=150°C 6 20 (2R
current
Pull-down or pull-up > 10 kQ
Output Voltage Voutr 1sw VDD > 4.6 V for Fixed Mode 0
Linear Swing versions 10 90 %Voo
Table 7: General electrical parameters
3901091218 Page 10 of 29 MLX91218
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10. Magnetic specification
Operating Parameters Ta = -40 to 150°C,Vpp=5 V or 3.3 V factory trimmed devices unless otherwise specified.

10.1. Low Field version LF (option code AxL with x =R or F)

Operational Magnetic Field Range Bor

Linearity Error (Magnetic) NL B within Bop, Ta = 25°C 0.5 %FS

Hysteresis — Remanent Field Br Measured after B = Bop +15 uT
Generic part, 5V 200 600

Programmable Sensitivity Seroc  Generic part, 3.3V 200 600 mV/mT

MLX91218LDC-AFL-500 200 600 600

Sensitivity accuracy (factory

o Sacc -1 +1 %S
trimming)

Sensitivity Programming

. SRES B = Bop 0.5 %S
Resolution

Table 8: Magnetic specification Low Field version

10.2. Very High Field version VHF (option code AxV with x =R or F)

e Ty

Operational Magnetic Field Range

Linearity Error (Magnetic) NL B within Bop, Ta=25°C 0.5 %FS

Hysteresis — Remanent Field Br Measured after B = Bop 160 uT
Generic part, 5V 30 165
Generic part, 3.3V 18 125
MLX91218LDC-ARV-500 33.5 40 71
MLX91218LDC-ARV-501 335 60 71

N MLX91218LDC-AFV-503 335 50 71

Programmable Sensitivity SeroG MLX91218LDC-ARV-300 2 25 35 mV/mT
MLX91218LDC-ARV-301 22 35 35
MLX91218LDC-ARV-303 22 30 35
MLX91218LDC-ARV-304 47.5 90 165
MLX91218LDC-AFV-204 47.5 80 165

Se.n5|t|.V|ty accuracy (factory Sacc 1 +1 %S

trimming)

Sen5|t|v‘|ty Programming Sues B = Bop 05 %S

Resolution

Table 9: Magnetic specification Very High Field version
3901091218 Page 11 of 29 MLX91218
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10.3. Extra High Field version XHF (option code AxX with x =R or F)

T

Operational Magnetic Field Range

Linearity Error (Magnetic) NL B within Bop, Ta=25°C 0.5 %FS
Hysteresis — Remanent Field Br Measured after B = Bop 190 uT
Generic part, 5V 16 115
Generic part, 3.3V 12 80
MLX91218LDC-ARX-501 20 30 40
Programmable Sensitivity Seroc ~ MLX91218LDC-ARX-502 20 25 40 mV/mT
MLX91218LDC-ARX-503 20 37 40

MLX91218LDC-ARX-300 13.2 14 19.5
MLX91218LDC-ARX-301 13.2 19 19.5

Sensitivity accuracy (factory

. . Sacc Ta=25°C -1 +1 %S
trimming)
Sensitivity Programmin
"y Frog & Swes B =Bop 0.5 %S
Resolution
Table 10: Magnetic specification Extra High Field version
3901091218 Page 12 of 29 MLX91218
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11. Analog output specification
11.1. Definitions
11.1.1. Thermal Reference Drift

The thermal reference drift is the variation of the reference voltage (Vrer) over temperature. It is expressed in
ppm/°C.

_ (Vref[125°C] 1 .
+ Alvrer = ( Vref[25°C] )'(125 —25) 10
_ (Vref[-40°C] 1 ]
~ Avrer = ( Vref[25°C] 1) "(—40 — 25)° 10
11.1.2. Voltage Output Quiescent

Voq corresponds to the difference between the measured and the ideal outputs when no magnetic field is
applied to the MLX91219 at Ta=25°C.

VOQ = Vour[0OmT | measurea — Vour[0mT Jigear
11.1.3. Thermal Offset Drift

ATyoq corresponds to variation of Voq in temperature.

11.1.4. Sensitivity
The sensitivity is the ratio between the output of the MLX91218 and the input current.

For ratiometric devices, as the output will scale with the supply, sensitivity is expressed as [%Vpp]/mT. For
simplicity, in the datasheet the sensitivity will be always expressed in mV/mT. For ratiometric devices, this
corresponds to the sensitivity for Vpp=5V or 3.3V, depending on the settings of the sensor.

For fixed devices, the output does not vary with the Vpp, sensitivity is thus expressed as mV/A.

11.1.5. Linearity Error

The linearity error is the deviation of the output from the expected linear behaviour. To obtain the linearity
error, the current is swept from -Ip); to Ipy. To decorrelate the thermal drift from the linearity error, the
junction temperature should be fixed below 50°C.

Vout[l] - BESTFIT(Vout[I])
NL = .100 [%FS
Vout[IPM] - Vout [_IPM] [ ]

3901091218 Page 13 of 29 MLX91218
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11.1.6. Ratiometry Offset and Sensitivity Error

Ratiometric Mode
In Ratiometric mode, Vour and Vger are scaled with the supply voltage. Vppnom = 5V
Ratiometric Voq Error:

VDDnom

_ 74
Voomom + 100 ™V

ARVOQ = VOQ [VDDnom] - VOQ [Vbpnom 10%]

Ratiometric Sensitivity Error:

— _ S[VDpnom£10%] VbDnom
ARS N 100 (1 S[VDDnom] .VDDnomilo%) [%]

mv %S
- for the offset, and —
%VDD %VDD

instance, if the supply voltage changes by 3%, the typical error on the sensitivity will be 0.16
0.48%.

for the sensitivity. For

%S
X 3% =
%VDD 3%

In the datasheet, the ratiometric error is expressed as

Fixed Mode
In Fixed mode, Vour and Vger are not scaled with the supply voltage. Ideally, they do not vary. Vppnom = 5V
Non-Ratiometric Voq Error:

ARyoq = Vog [Vbpnom £ 10%] = Voo [Vppnom] [mV]

Non-Ratiometric Sensitivity Error:

S[VDDnom i 10%]
S[VDDnom]

ARg = ( - 1) 1100 [%]

3901091218 Page 14 of 29 MLX91218
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11.2. Accuracy specifications
Operating Parameters Ta = -40 to 150°C, Vpp=5 V or 3.3 V factory trimmed unless otherwise specified.

Ta=25°C, AFx-5xx versions, RS=0 2.48 2.5 2.52
Voltage Reference V Ta=25°C, AFx-3xx versions, RS=1 1.64 1.65 1.66 v
: R TA=25°C, AFx-3xx versions, RS=2 1492 15 1508
Ta=25°C, AFx-2xx/AFx-4xx, RS=3 0.495 0.5 0.505
Non-ratiometric VREF Error AVrer Fixed mode devices -3 3 mV
Variation versus 25°C, VREF=2.5V, +150
Thermal Reference Drift ATvrer 1.65V, 1.5V ppm/°C
Variation versus 25°C, VREF=0.5V +300
Voltage Output Quiescent Voa No magnetic field applied, Ta=25°C -5 5 mV
Vop =5V 1.6
A A 3 R 0,
Ratiometric Offset Error AVoq Voo = 3.3V 1 mV/%Voo
Vop =5V 5
_ . . R
Non-Ratiometric Offset Error AVoq Voo = 3.3V 5 mV
VHF, XHF sensors, Ta = -40 to 125°C -5 5
VHF, XHF sensors, Ta = -40 to 150°C> 16
) T ’ ,
Thermal Offset Drift AVoa | £ sensors, Ta = -40to 125°C 12 12 mv
LF sensors, Ta = -40 to 150°C® +9
VHF, XHF sensors, Ta=-40 to 125°C 16
. VHF, XHF sensors, Ta =-40 to 150°C 8
7 ’ ’
Total Offset Drift AVoa | £ sensors, Ta = -40 to 125°C +12 mv
LF sensors, Ta =-40 to 150°C +12
Ratiometric Sensitivity Error3 ARS 0.16 %S/%V oo
Non-Ratiometric Sensitivity ARS 0.6 06 %S
Error
o . Ta=-40to 125°C -1.5 +1 1.5
4 T 0,
Thermal Sensitivity Drift A'S Ta= -40 to 150°C° +22 %S
Ta=-40t0 125°C +1.5
- o7 o
Total Sensitivity Drift AS Ta = -40 to 150°C 25 %S
within BW =1 .. 400kHz, Max gain
Input referred noise spectral option code AxL 40
density e option code AxV 110 AT
option code AxX 175

Table 11: Accuracy specifications — analog parameters

3 Ratiometry Error is verified at maximum Vpp deviation (5%Vpp at 3.3V and 10%Vpp at 5V) over temperature in production. Typical
values are the maximum mean £3 sigma out of all characterized lots.

4 Performance after factory trimming

5 Based on results from AEC-Q003 Characterization. Typical values are the maximum mean #3 sigma out of all characterized lots.

6 Based on results from AEC-Q003 Characterization. Typical values are the maximum mean +3 sigma out of all characterized lots.

7 After 1000h HTOL at To = 155°C with respect to after pre-conditioning at To = 35°C. Pre-conditioning is performed with MSL level 3
based on J-STD-020. Typical values are the highest average +3 sigma across all qualification lots.
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The accuracy specifications are defined for the factory calibrated sensitivity. The achievable accuracy is dependent
on the user’s end-of-line calibration. Resolution for offset and offset drift calibration is better than 0.05%Vpp.
Trimming capability is higher than measurement accuracy. End-user calibration can therefore increase the accuracy
of the system.

11.3. Timing specifications

Operating Parameters Ta = -40 to 150°C, Vpp=5 V or 3.3 V factory trimmed unless otherwise specified.

e o

Delay between the input signal reaching 90%
and the output reaching 90% (see Error! R
eference source not found.)

Step Response Time Tresp SF=1 (default) 2 us
35
SF=2 6
SF=3
-3dB, Ta=25°C
. SF=1 (default) 400
Bandwidth BW SF=2 200 kHz
SF=3 100
Power on Delay? Teop VREF capacitor = 47nF 1 ms
Table 12: Timing specifications of the high-speed analog output
Input, Output
|
1 :Response time
|
100% | 90% 1
|
|
|
|
| |
i 1ps !
I » time

Figure 6: Response Time definition

8During the power on, the output follows a routine and is not valid (i.e. it is not related to magnetic field) for Tpop=1ms.
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12. Diagnostics

It is possible to take advantage of diagnostic features, with the help of adding a pull-down resistor (see Section 0).
If a failure event occurs, the measured output will be set to ground. This can be interpreted as failure by the
microcontroller unit.

Output stage in high-Z mode. A pull-down resistor to ground will result in

Calibration data CRC Error
output equal to ground.

VDD Under voltage

Thresholds: Output is pulled to GND with a 2kQ resistance, until VDD is inside the
e Power-up: VDD < 2.8V specified ranges, depending if the device is powering on or off.

e Power-down: VDD < 2.5V
Broken OUT Pull-down external resistor allows to measure a voltage equal to GND.

Table 13: Description of the diagnostic modes in MLX91218

13. Overcurrent Detection Specification
13.1. General

The MLX91218 provides two OCD features that allow detecting overcurrent applied on the integrated sensor
primary. In case of OCD detection, the OCDnr or OCDexr is pulled to ground. During normal operation the OCD
voltage remains at Vpp. If not wused, OCDnr and OCDgxr can be connected to GND.
The two OCD functions are able to react to an overcurrent event within few pus of response time. To avoid false
alarm, the overcurrent has to be maintained at least 1us for the detection to occur. After detection by the
sensor the output flag is maintained for 10us of dwell time. This allows the overcurrent to be easily detected at
microcontroller level.

The following table offers a comparison between OCDnr and OCDgxr:

Typical Application Short-circuit detection Out-of-range detection
Overcurrent effect OCDnt pin to GND OCDexr pin to GND

Detection mode Bidirectional Unidirectional / bidirectional
Threshold trimming EEPROM Voltage divider on VOCexr

Table 14: Comparison between OCDnt and OCDexr
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13.2. Electrical Specifications

Operating Parameters Ta = -40 to 150°C, Vpp=5 V or 3.3 V factory trimmed unless otherwise specified.

TR T Y

OCD_INT Internal ON
Ron ocp vt Isingk =1 mA

Resistance

OCD_EXT Internal ON

Resis_tance RON_OCD_EXT ISINK =1mA 160 190 280 Q
VOC_EXT Voltage Range® VOC RS =0, Bidirectional 0.5 2.0 v
Vpp= 5V, 5xx versions 22 RS = 3, Unidirectional 0.9 4.5

VOC_EXT Vo|tage Range9 VOC RS=1, Bidirectional 0.5 1.525

Voo= 3.3V, 3xx versions B3 RS = 3, Unidirectional  0.74 2.9

OCD\yt accuracy OCDnr Ratiometric output™® +10 %Thrt!
OCDexr accuracy OCDexr +1.5 %FS

Table 15: Electrical Specifications OCD

13.3. Timing Specifications

Operating Parameters Ta = -40 to 150°C, Vpp=5 V or 3.3 V factory trimmed unless otherwise specified.

OCDint response time 131-(1) 2_1 us
OCDext response time 10 Ks
OCDnt required Input holding time 1 s
OCDexr required Input holding time 10 Us
OCDnt output dwell time 7 14 s
OCDexr output dwell time 10 s

Table 16: OCDint and OCDexr timing specifications

9 VOC_ext defines the OCDexr threshold. In case of a ratiometric device, VOC_ext should change with Vdd to avoid additional errors.
10 OCD\nt threshold will not scale with VDD variation (in ratiometric output mode) therefore at lower supply voltage results in a higher
OCDnt threshold and vice versa. VDD variation should be accounted for when defining the OCD threshold.

11 The error of OCDnt is expressed as percentage of the threshold value. Example: if the nominal threshold is 85.33mT, the typical
threshold of OCD,nr will be in the range between 76.8mT and 93.86mT
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13.4. Internal Overcurrent Detection Principle

The internal OCD takes the threshold voltage values predefined in the EEPROM and does not require any extra
components. The OCD\yr implementation allows detecting overcurrent outside of the output measurement
range of the sensor and is therefore suitable for large current peaks as occurring during short-circuit. If the
theoretical sensor output overcomes the OCDyr voltage threshold, the overcurrent event is flagged on OCDint
pin. The default OCD threshold voltages are defined as follows, but other values can be set on request.

Sensor reference Typical Sensitivity | OCDr Threshold Current
[mV/mT] [%FS]

MLX91218LDC-AFL-500-RE 600 134.7
MLX91218LDC-ARV-500-RE 40 134.7
MLX91218LDC-ARV-501-RE 60 134.7
MLX91218LDC-AFV-503-RE 50 134.7
MLX91218LDC-ARV-300-RE 25 124.9
MLX91218LDC-ARV-301-RE 35 124.9
MLX91218LDC-ARV-303-RE 30 124.9
MLX91218LDC-ARV-304-RE 90 141

MLX91218LDC-AFV-204-RE 80 172.6
MLX91218LDC-ARX-501-RE 30 134.7
MLX91218LDC-ARX-502-RE 25 134.7
MLX91218LDC-ARX-503-RE 37 110.0
MLX91218LDC-ARX-300-RE 14 124.9
MLX91218LDC-ARX-301-RE 19 124.9

Table 17: OCDr thresholds

Vop =5V / Vger = 2.5V 215.8

Vpp =5V / Vger = 0.5V 12.8 107.9
OCDnr Threshold

VDD S 3.3V/VRE|: S 165V 408 3453

Voo = 3.3V / Vrer = 0.5V 204 172.6

Table 18: OCDint factory programmable range
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13.5. External Overcurrent Detection Principle

The external OCD uses the voltage applied on VOCexr pin as threshold voltage. This translates into an overcurrent
threshold depending on the sensitivity of the sensor. A voltage divider on VOCegxr allows defining the threshold
voltage in a custom way. Depending on the voltage divider configuration, the OCDexr can be used either in
bidirectional or unidirectional mode. The External OCD threshold is defined within the measurement range of
the sensor output. This feature is then suitable for out-of-range detection where the OCD threshold remains
close to the nominal current. It offers a better accuracy than OCD\nr but the response is slower. The below table
presents the unidirectional and bidirectional external OCD configurations. Please refer to section 13 for more
details about the application diagram and the recommended resistances.

Bidirectional configuration Unidirectional configuration

VOC_ext VOC_ext

A A

1 g Vout : p Vout
GND| Vviecd  Vief  VHoed  vDD GhD | vief VHocd VDD
Vref VOC,_ext GND Vref VOC_ext VDD
-—0——0— -—0—0—
R3 R4 R3 R4bis
voc v, Ry voc Vagr + (Vpp — Vegr) Rs
= ¥ — = — p e —
exr = VRer * o Ext = VREF oo~ Veer) * g
VLocd = VOCEXT
VHocd = 2 * Vggr — VLocd VHocd = VOCgxr

Table 19: External OCD, bidirectional and unidirectional configurations
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14.1. Standard application diagram

OVREF VOC | R1 |::| I::I R2

out OCD_INT
MLX91218

GND 0CD_|

VDD NC

W el [

out OCD_INT
MLX91218
GND 0cD_|
VDD NC
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@)
VREF VOC_|
out OCD_INT
MLX91218
GND 0cD_|
VDD NC

Figure 9: Application Diagram without OCD functionalities

Supply capacitor, EMI, ESD

C Decoupling, EMI, ESD 4.7 nF
G Decoupling, EMI, ESD 47 nF
R1 Internal OCD resistor 10 kQ
R> External OCD resistor 10 kQ
13;2:_:; External OCD Resistor >200 kQ
Ra or R4 gis External OCD Resistor custom -
Rs Pull-down resistance >10 kQ

Table 20: Resistor and capacitor values
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14.2. Resistance on reference voltage pin

The resistance connected to the reference pin should be large enough to limit the current. Figure 10 shows
an example of the case when the resistance on the reference pin is too low. The measured Ve will be equal

R . v
t0 Vrgr = Vrer vy X 22— = 1.25V. Therefore, the current lger will be equal to Ipgp = % = 6.25mA.
EXT

RepxT+RREF
The maximum source current on the reference pin is 0.6mA (typical value). Therefore, the current flowing will

be 0.6mA, and the measured Vger Will be Vggr = 0.6mA X 2000 = 0.12V. To conclude, to measure the correct
reference voltage, it is important to have the resistance on the reference pin larger than the internal
resistance, normally larger than 200kQ.

VDD

vout
VREFyr = 2.5V

—ly
—[>—|:’“” veer

RREF
2000

—— —— —— REXT

— — —T— 2000

47nF 4.7nF 47nF

IRHF

—

GND

Figure 10: Case when the external resistance on reference pin is low.
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15.1. Storage and handling of plastic encapsulated ICs
Plastic encapsulated ICs shall be stored and handled according to their MSL categorization level (specified in the packing label)
as per J-STD-033.

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD). The component assembly shall be handled
in EPA (Electrostatic Protected Area) as per ANSI $20.20

For more information refer to Melexis Guidelines for storage and handling of plastic encapsulated ICs 12

15.2. Assembly of encapsulated ICs

For Surface Mounted Devices (SMD, as defined according to JEDEC norms), the only applicable soldering method is reflow.

For Through Hole Devices (THD), the applicable soldering methods are reflow, wave, selective wave and robot point-to-point.
THD lead pre-forming (cutting and/or bending) is applicable under strict compliance with Melexis Guidelines for lead forming
of SIP Hall Sensors 12,

Melexis products soldering on PCB should be conducted according to the requirements of IPC/JEDEC and J-STD-001. Solder
quality acceptance should follow the requirements of IPC-A-610.

For PCB-less assembly refer to the relevant application notes 2 or contact Melexis.

Electrical resistance welding or laser welding can be applied to Melexis products in THD and specific PCB-less packages
following the Guidelines for welding of PCB-less devices*?,

Environmental protection of customer assembly with Melexis products for harsh media application, is applicable by means of
coating, potting or overmolding considering restrictions listed in the relevant application notes

For other specific process, contact Melexis via www.melexis.com/technical-inquiry

12 www.melexis.com/ic-handling-and-assembly
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I 'o1.27T1YP
i NOTES:
A -
I I ’: A All dimensions are in millimeters (anglesin degrees).
; * Dimension does not include mold flash, protrusions or
' ' gate burrs (shall not exceed 0.15 per side).
** Dimension does not include interleads flash or

protrusion (shall not exceed 0.25 perside).
- - - —.— . {]- 381 580 *** Dimension does not include dambar protrusion.
3.99%* 6.20 Allowable dambar protrusion shall be 0.08 mm total in
excess of the dimension at maximum material condition.
Dambar cannot be located on the lower radius of the foot.

4.80
4.98* 1.37
’4 >‘ 157
( ) 0.19 p N
1.52 0.25
isnsmuam K J : )
— 0°
—»lle £ &
< 0.100 0.41
0.36 0.250 1.27
0.46%**
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16.1. SOIC-8 Pinout and Marking

MeIeX|s

N WITH HEART

Very High Field Version

>33 = L

o= Z o

Ulg QI Dlg [8)

o O

=2 3 o2 z
wn

91218AA
XXXXXXX
YYWWEV

]ll[

VREF

Extra High Field Version

VOC_EXT
(MUST 0)
OCD_INT
OCD_EXT
(MUST 1)

]lll

91218AA
XXXXXXX
YYWWEX

Low Field Version

OCD_INT
(MUST 1)

[}
=2

annn

91218AA
XXXXXXX
YYWWEL

VOC_EXT
(MUST 0)
OCD_EXT

]ll[

VREF

]ll[

VREF

Marklng description:
1%t line: 91218AA
2" [ine: XXXXXXX

- product and product revision
- wafer LOT number

3 line: YY......... -assembly LOT year
3 line: ..WW...... - assembly LOT week
3 0ine: .. EL - low field version
3" line: ... EV - very high field version
3 line: ... EX - extra high field version
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16.2. Hall plate position
al=i=ls \
IS 046 +-0.06
[
1.85 |
2.15 O |
| Y,
si=l=N= =
[
2.35
2.55
16.3. IMC Position and sensor active measurement direction
IMC size not at scale, for representation only
o T
B extern B extern
0 &5 oo [ i
[ 1]
(] 1]
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[L] 1]

B extern O B extern
[L] 1]
[T 11
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17. Disclaimer

The content of this document is believed to be correct and accurate. However, the content of this document is furnished "as is" for informational use only and
no representation, nor warranty is provided by Melexis about its accuracy, nor about the results of its implementation. Melexis assumes no responsibility or
liability for any errors or inaccuracies that may appear in this document. Customer will follow the practices contained in this document under its sole
responsibility. This documentation is in fact provided without warranty, term, or condition of any kind, either implied or expressed, including but not limited to
warranties of merchantability, satisfactory quality, non-infringement, and fitness for purpose. Melexis, its employees and agents and its affiliates' and their
employees and agents will not be responsible for any loss, however arising, from the use of, or reliance on this document. Notwithstanding the foregoing,
contractual obligations expressly undertaken in writing by Melexis prevail over this disclaimer.

This document is subject to change without notice, and should not be construed as a commitment by Melexis. Therefore, before placing orders or prior to
designing the product into a system, users or any third party should obtain the latest version of the relevant information.

Users or any third party must determine the suitability of the product described in this document for its application, including the level of reliability required
and determine whether it is fit for a particular purpose.

This document as well as the product here described may be subject to export control regulations. Be aware that export might require a prior authorization
from competent authorities. The product is 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 or avionics application are
specifically excluded by Melexis. The product 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.

No license nor any other right or interest is granted to any of Melexis' or third party's intellectual property rights.

If this document is marked “restricted” or with similar words, or if in any case the content of this document is to be reasonably understood as being confidential,
the recipient of this document shall not communicate, nor disclose to any third party, any part of the document without Melexis’ express written consent. The
recipient shall take all necessary measures to apply and preserve the confidential character of the document. In particular, the recipient shall (i) hold document
in confidence with at least the same degree of care by which it maintains the confidentiality of its own proprietary and confidential information, but no less
than reasonable care; (ii) restrict the disclosure of the document solely to its employees, agents, professional advisors and contractors for the purpose for
which this document was received, on a strictly need to know basis and providing that such persons to whom the document is disclosed are bound by
confidentiality terms substantially similar to those in this disclaimer; (iii) use the document only in connection with the purpose for which this document was
received, and reproduce document only to the extent necessary for such purposes; (iv) not use the document for commercial purposes or to the detriment of
Melexis or its customers. The confidentiality obligations set forth in this disclaimer will have indefinite duration and in any case they will be effective for no less
than 10 years from the receipt of this document.

This disclaimer will be governed by and construed in accordance with Belgian law and any disputes relating to this disclaimer will be subject to the exclusive
jurisdiction of the courts of Brussels, Belgium.

The invalidity or ineffectiveness of any of the provisions of this disclaimer does not affect the validity or effectiveness of the other provisions.
The previous versions of this document are repealed.

Melexis © - No part of this document may be reproduced without the prior written consent of Melexis. (2025)

IATF 16949 and ISO 14001 Certified

For the latest revision of this document, visit www.melexis.com/MLX91218

Happy to help you! www.melexis.com/contact

3901091218 Page 29 of 29 MLX91218
Rev.006 March 2025


http://www.melexis.com/MLX91218
https://www.melexis.com/contact

