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1. Scope

The MLX91230 represents a smart contactless ASIL-compliant current sensor solution. In addition to its primary
function of highly-precise current measurement using Hall Plates technology, the MLX91230 offers extended
capabilities encompassing voltage measurement (12, 24, 48V, and High Voltages), internal temperature sensing
and automatic triggering of Overcurrent Detection events via a dedicated pin.

MLX91230 is equipped with an embedded flash memory and supports communication protocols through both
LIN and UART interfaces. To facilitate LIN communication, Melexis has developed the “Melexis Universal Master
(MUM)”, enabling connectivity to computer via USB. This is complemented by a simple graphical user interface
which facilitates sensor calibration, programming and application.

The development kit comprises a Mother Board and a Sensor Board and has been engineered to enable
comprehensive performance evaluation of the sensor's capabilities.

The following Application Note outlines the components within the MLX91230 development kit and aims to
provide valuable guidance for the utilization of the DVK.

From left to right: Melexis Universal Master - Mother Board - Sensor Board (placed inside core and plastic holder assembly, zoomed view)

Figure1: DVK91230 components
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2. Hardware

2.1. Overview

The “DVK91230” comprises (Refer to Figure 1 for the whole view):

● Mother Board: junction between the Programmer (not included in the DVK) and the Sensor Board

● Sensor Board: ready to use with a soldered MLX91230

● Connectors: Between Mother Board and Programmer (DB-15) , between Mother Board and Sensor Board
(Molex)

● Copper busbar

● Ferromagnetic Core

● Plastic holder (to fix the core, busbar and help place the Sensor Board)

● Spare MLX91230 ICs (x2)

To be able to program the IC the following programmer is needed:

● Melexis Universal Master (MUM): programmer tool and LIN master1

MUM allows LIN communication for programming and application. To communicate over UART a USB to UART
cable (FTDI cable) can be connected on the Mother Board.

From left to right: Sensor Board - Mother Board

Figure2: PCBs inside the DVK91230

1 MUM is not included in the DVK91230 kit
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2.2. Sensor Board

The Sensor Board comprises the integrated sensing IC designed to accurately measure the following key
parameters:

● Magnetic field within the core

● Internal temperature

● Battery voltage (post the resistive division)

The IC communicates over LIN or UART and provides an OCD on the TX pin or on the LIN pin. This depends on the
loaded Firmware in the sensor. LIN is chosen as the default communication protocol with an OCD on the TX pin.

Figure3: Sensor Board schematics and component values

2.2.1. Voltage circuitry

The internal resistive division in the IC allows MLX91230 to measure 12V/24V/48V directly on the pin. For high
voltage (HV) applications, a direct connection of the pin to the ADC is possible provided an external voltage
divider is in place.
In the default Software the IC is set to measure the voltage of a 12V Battery on the pin. In order to measure
voltages around 12V, the external resistive divider can be shorted with R1=0Ω and R2 open. For higher voltages
an external divider is needed.
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2.3. Mother Board

The Mother Board has been designed with the aim of providing flexibility. Through its diverse jumpers, the user
can choose to:

● Communicate over UART with the OCD on the LIN pin

● Communicate over LIN with the OCD on the TX pin

● Program the IC

● Set the OCD to VCC or to an external applied voltage (i.e. 5V)

The following components are on the board (C = connector, J = Jumper):

● C1 – UART communication:

o USB to UART cable header. From left to right: NC ,RXD, TXD, 5V, NC ,GND

● C2 – input:

o OCD Pull-up voltage if J1 is set to 5V. From left to right: GND, 5V

● C3 – communication:

o Mini E-MLX communication interface

● C4 – communication:

o Melexis Universal Master (MUM) communication interface

● C5 – communication:

o Sensor Board interface. From top to bottom: VCC, GND, NC, OCD_LIN, NC, NC, OCD_TX, OCD_RX

● C6 – supply:

o Power supply between 4.5 and 18V, possibility to solder a socket for a DC plug to the right

● J1 – OCD jumper:

o Select the Pull-up voltage, either VCC (left) or external voltage applied on C2 (right)

● J2 – Program jumper:

o Running mode (top) and Programming mode PPM (bottom)

● J3 – Communication jumper:

o Select between LIN with OCD on TX (bottom) and UART with OCD on LIN (top)
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Figure4: Mother Board schematics and component values

In all following subsections of 2.3, the mandatory jumper positions for every setting are indicated in black.
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2.3.1. LIN communication

Figure5: Mother Board setting for LIN

2.3.2. UART communication

Figure6: Mother Board setting for UART
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2.3.3. Sensor programming

Figure7: Mother Board setting for Programming

2.3.4. OCD pull-up to VCC

Figure8: Mother Board setting with OCD Pull-up to VCC
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2.3.5. OCD pull-up to an external voltage

Figure9: Mother Board setting with OCD Pull-up to external

3. Melexis Universal Master

3.1. Overview

The “Melexis Universal Master” can be used as a master device in order to control and program Melexis ICs via
following interfaces:

● LIN

● PPM

● FastLIN

● MeLiBu

MLX91230 can be programmed in PPM (Pulse-position modulation) and communicated-with in LIN (Local
Interconnect Network).

The default IP address of the “Melexis Universal Master” on Windows is 192.168.7.2
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Figure9: Top and side view of the MUM

Useful information:

Status => LED currently not used

Ready => LED displays the working status of the “Melexis Universal Master”

• Red: device is busy (e.g. startup, shutdown or update)
• Green: device is ready for use
• Off: device is shut down and can be removed from the power supply

Power => Button to start and shutdown the device
USB client => USB client connector for controlling the device
I/O port => Male D-SUB15 I/O port connector

3.2. Start and shut down of the device

The “Melexis Universal Master” will start automatically after connecting the power supply and the USB cable.

In case the “Melexis Universal Master” was shutdown via the Power button or via software and the power supply
and the USB cable are already connected, it can be started by pushing the Power button.

If the boot process is finished the Ready LED will switch from red to green.

The “Melexis Universal Master” is a Linux based device and needs to be handled like a PC. This means it will boot
automatically but it requires a manual shutdown before the power supply is disconnected. It is mandatory to shut
down the “Melexis Universal Master” before the power supply will be disconnected. Otherwise the Linux OS can
be damaged.

Shutdown sequence:

1. In case the 5V power supply and the USB cable are connected, unplug the USB cable

2. Press the “Power on/off” button and the color of the “Ready LED” will change to red

3. Wait until the “Ready LED” is switched off

4. Remove the 5V power supply
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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. (2023)

IATF 16949 and ISO 14001 Certified

5. Revision history table

Revision Date Description/comments

1.0 12/09/2023 Official release

For the latest version of this document or to find your local contact, visit us at
www.melexis.com/DVK91230
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