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This application note lists EEPROM parameters and their effect on MLX91218 and MLX91219 sensors
behaviour. These values can be read and modified through the Melexis Programmable Toolbox (MPT), a PTC04
programmer and a DB-Hall05 daughter board.
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2 Explanation

2.1 Parameters table

trimmed* Rough gain adjustment
GS 1 0 1 inverses the output polarity
SGE 2 Gain selection between GA, GB and GC
RS 2 Reference Select (Vref level selection)
RTA 3 trimmed* Vref trimming for 2.5V
RTB 3 trimmed* Vref trimming for 1.65V
RTC 3 trimmed* Vref trimming for 1.5V
RTD 3 trimmed* Vref trimming for 0.5V
OTA 6 trimmed* VOQ trimming for 2.5V
oTB 6 trimmed* VOQ trimming for 1.5V and 1.65V
oTC 6 trimmed* VOQ trimming for 0.5V
R NF | 0 0: Fixed mode
1 1: Ratiometric mode
SeE . 0 0:5vDD
1 1:3.3vDD
STE 3 Internal OCD (OCD _INT) level selection
SETTHRESH 1 =G9 Fixed at G9 for proper OCD functioning
SF 2 1 Output filter bandwidth selection
LOCK 1 0 Lock EEPROM to prevent modifications
MLXID 32 programmed Melexis traceability ID

* depending on the Vref chosen, only the corresponding Gx, RTx and OTx is trimmed
Table 1: Customer programmable items
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2.2 Sensitivity programming (Gx)

The sensitivity of the MLX91219 can be programmed from 5 to 105 mV/mT. This is configured using one of three
12-bit gain registers, GA, GB or GC. The selection of the gain calibration setting used by the sensor is determined
by the SGE parameter during sensor startup. These gain settings follow a piecewise exponential curve (as shown
in Figure 2).

For the MLX91218, the sensitivity ranges from 12 mV/mT to 600 mV/mT. The specific range depends on the
Integrated Magnetic Concentrator (IMC) gain of your sensor (LF, VHF, XHF).

For assistance with calibration, please refer to the Current sensors programming and calibration application
note. Additionally, the Melexis current sensor calibrator webtool is available to support blind calibration.

Note: Melexis recommends to stay on the same exponential curve when retrimming the sensor.

MLX91219 Gain Curve
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Figure 2: Relative gain curve of the MLX91218-219 products (without IMC)

2.3 Sensor polarity (GS)

If you inadvertently put the sensor in the wrong direction or wish to change the sensor polarity, you can flip the
GSbitandsetitto 1.
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2.4 Gain selection (SGE)

The SGE setting allows selection between the gain values GA, GB, or GC.

The reference voltage (Vref) is set by the reference select (RS) value, which must be selected first based on your
requirements. RS defines which OTx is effective (see OTx section). Since OTx and Gx values must share the same
letter designation, the corresponding gain (GA, GB, or GC) has to be chosen depending on the Vref initial

decision.
SGE value Vref level

Oor3 GAand OTA 2.5V
1 GBand OTB 1.5V and 1.65V
2 GCand OTC 0.5V

Table 2: Gain parameter selection from SGE values

2.5 Reference select (RS)

The RS setting selects the coarse voltage reference (Vref) level. The reference should then be fine tuned using
RTx parameters.

Note: When the sensor is operating in ratiometric mode (R_NF = 1), the only possible settings are:
- RS=0:This selects a Vref of 2.5V and is used when Vdd is 5V.
- RS=1:Thisselects a Vref of 1.65V and is used when Vdd is 3.3V.

0 2.5V Oor3
1 1.65V 1
2 1.5V 1
3 0.5V 2

Table 3: Vref voltage from RS values
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2.6 Vref trimming (RTx)

After selecting RS, the reference voltage (Vref) can be trimmed using one of four EEPROM parameters (RTA,
RTB, RTC, or RTD), depending on the chosen Vref level. Each parameter offers eight levels, providing
approximately 22mV trimming steps. These A, B, C, and D parameters are distinct from those used for OTx and
Gx, which are SGE-driven.

Note: Trimming the reference (RTx) may require reviewing the offset (OTx) trimming and could
impact factory temperature trimming accuracy.

RTA Vref trimming of 2.5V
RTB Vref trimming of 1.65V
RTC Vref trimming of 1.5V
RTD Vref trimming of 0.5V

Table 4: Vref trimming parameter for the selected Vref voltage

Below is an example of the voltages obtained with all the possible RTA values. The behaviour is similar for RTB,
RTC and RTD.

RTx
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Figure 3: Vref behaviour when sweeping RTA values
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2.7 Output offset trimming (OTx)

The OTA, OTB, and OTC parameters are 6-bit values used to fine-tune the output voltage (Vout) with a
resolution of around 2.3 mV/LSB. The OTx register that trims the output voltage depends on the selected
reference voltage level (RS).

In ratiometric mode, Vout should be trimmed directly with OTx to the desired quiescent output voltage (e.g., 2.5
V for a5V supply or 1.65 V for a 3.3 V supply) without changing RTx, while in fixed mode, the output should be
trimmed as close as possible to Vref, which has to be selected with RS and adjusted with RTx before configuring

OTx.
OTx “ Linked to RS value

OTA Vout trimming of 2.5V 0
OTB Vout trimming of 1.5V 2
OTB Vout trimming of 1.65V 1
OTC Vout trimming of 0.5V 3

Table 5: Vout trimming parameter from the selected Vref voltage

Below is an example of the voltages obtained with all the possible OTA values. The behaviour is similar for OTB
and OTC.
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Figure 4: Vout behaviour when sweeping OTA values
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2.8 Fixed /ratiometric mode (R_NF)

The R_NF parameter selects the sensor's output mode.

- R_NF =0: Selects fixed mode.
- R_NF = 1: Selects ratiometric mode.

Note: The unipolar configuration is not available in ratiometric mode. Only 50%VDD quiescent output voltage is
available in this case meaning:

- A5Vsupply (Vdd) with a 2.5V reference (Vref).
- A3.3Vsupply (Vdd) with a 1.65V reference (Vref).

2.9 5V /3.3Vsupply (SET3V)

The SET3V parameter sets the sensor's operating supply voltage.

- SET3V =0: Configures the sensor for a 5V supply.
- SET3V = 1: Configures the sensor for a 3.3V supply.

Note: Changing the supply voltage affects the sensor's full-scale range, as it is 2000mV for 5Vdd and 1250mV for
3.3Vdd. This change also impacts the sensor's sensitivity and the factory temperature trimming accuracy.

2.10Internal OCD level selection (STE)

The STE parameter configures the threshold for the internal Overcurrent Detection (OCD) feature. The specific
threshold level, expressed as a percentage of the electrical full scale, is dependent on the sensor's selected
supply voltage. The table below is for bipolar configuration only.

Important: The value of the SETTHRESHOLD bit must always be identical to the value of the G9 bit (GO is the
LSB of Gx) in the sensor's gain configuration.

OCD._int threshold | OCD_int threshold

5V supply 3.3V supply
0 63.3% 101.3%
1 88.2% 141.1%
2 108.5% 173.6%
3 133.4% 213.4%
4 149.2% 238.8%
5 177.5% 284.0%
6 195.6% 312.9%
7 215.9% 345.5%

Table 6: OCD_INT threshold values (+10% typical accuracy) from STE values in % of electrical full scale
Bipolar configuration only
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2.11 Set threshold (SETTHRESH)

For correct OCD operation, SETTHRESH must match the value of G9, which is the 10th bit of the gain Gx. GO is
the LSB and G11 is the MSB.

2.12 Output filter bandwidth selection (SF)

The SF parameter selects the sensor's output filter bandwidth from three available settings. Choosing a lower SF
value results in a higher bandwidth and a faster response time.

Typical bandwidth Max step response time

1 400 kHz 2 us
2 200 kHz 3.5pus
3 100 kHz 6 s

Table 7: Output filter bandwidth and response time from SF values

2.13Melexis identification code (MLXID)

The MLXID is a 48-bit value used by Melexis as a unique identification code for the device.
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3 Revision history

Revision Date Change history
001 03-Oct-25 Document creation
002 10-Mar-2026 Added GS polarity and corrected the OCD threshold values

Table 8 - Revision history
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4 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 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

Happy to help you! www.melexis.com/technical-inquiry

REVISION 002 — 10 March 2026 Application note Page 10 of 10
390119121801 MLX91218-19 programmable items


http://www.melexis.com/technical-inquiry

	1​Scope 
	2​Explanation  
	2.1​Parameters table 
	 
	2.2​Sensitivity programming (Gx) 
	2.3​Sensor polarity (GS) 
	2.4​Gain selection (SGE) 
	2.5​Reference select (RS) 
	 
	2.6​Vref trimming (RTx) 
	2.7​Output offset trimming (OTx) 
	2.8​Fixed / ratiometric mode (R_NF) 
	2.9​5V / 3.3V supply (SET3V) 
	2.10​Internal OCD level selection (STE) 
	2.11​  Set threshold (SETTHRESH) 
	2.12​  Output filter bandwidth selection (SF) 
	2.13​Melexis identification code (MLXID)  

	3​Revision history 
	4​Disclaimer 

