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1. Scope 

The MLX91220 is an Integrated Current Sensor that senses the current flowing through the leadframe of the 
SOIC package. By virtue of fixing the current conductor position with respect to the monolithic CMOS sensor, 
a fully integrated Hall-effect current sensor is obtained, that is factory calibrated.  

This application note aims to present the overcurrent capability and destructive current limits for MLX91220 
product family. 
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2. Current specification 

DC Operating Parameters for TA as specified by the Temperature suffix (K). 

Table 1: Current specifications based on MLX91220_Datasheet_rev1.0 

Parameter Symbol Test Conditions Min Typ Max Units 

Electrical Resistance of the 
Primary Current Path  

RIP_SOIC8 

RIP_SOIC16 TA=25°C  0.9 
0.75  mΩ 

mΩ 

Measurement Range IPMAX 

Option Code ABx-x10 
Option Code ABx-x20 
Option Code ABx-x25 
Option Code ABx-x30 
Option Code ABx-x38 
Option Code ABx-x50 
Option Code ABx-x75 

 

10 
20 
25 
30 
38 
50 
75 

 

A 
A 
A 
A 
A 
A 
A 

Nominal Current IPNOM 

Option Code ABx-x10 
Option Code ABx-x20 
Option Code ABx-x25 
Option Code ABx-x30 
Option Code ABx-x38 
Option Code ABx-x50 
Option Code ABx-x75 

 

4 
8 

10 
12 
15 
20 
30 

 

A 
A 
A 
A 
A 
A 
A 

Linearity Error NL Current in range IPNOM, 
TA=25°C   ±0.3 %FS 

Linearity Error NL Current in range IPMAX, 
TA=25°C   ±0.6 %FS 

Current Capability (1) 
 

IPC85_SOIC8 
IPC25_SOIC8 

Continuous, TA=-40 to 85°C 
Continuous, TA=25°C   

 
±25 
±35 

A 
A 

IPC85_SOIC16 
IPC25_SOIC16 

 

Continuous, TA=-40 to 85°C 
Continuous, TA=25°C   

 
±30 
±40 

A 
A 

 
(1) Current capability based on the reference Melexis PCB made of 2x 105 µm copper layer without any forced air or other form of 

cooling. Continuous or RMS current ranges in application are typically higher than this. More information can be found in 
Application Notes AN91220_FuseCurrent Capability and AN91220_ThermalManagement on www.melexis.com. 
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3. Hardware 

All the tests are performed with SOIC-16 package and the standard evaluation board displayed below. It is a 2 
layers PCB with a 3 oz (105 µm) copper thickness each. 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

4. Surge Current Test 
4.1. Standard 

The standard IEC 61000-4-5 specifies testing and measurements techniques for surge immunity tests. For 
current surge testing, the generator is set to deliver an 8/20 µs current surge. 

 

Figure 1: Simplified circuit diagram of the combination wave generator from IEC 61000-4-5 
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Figure 2: Waveform of short-circuit current (8/20 µs) at the output 
 

4.2. Setup 

  

 

 

 

 

 

4.3. Results 

The IC can withstand up to 4 kA without destruction. 
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5. Time to fuse  
5.1. Measurement setup 

 

Figure 3: Measurement setup for fuse current capability 

 

5.2. Measurement criteria 

The criteria used to define the fuse current plot over time are of electrical nature, by measuring the time from 
applying the high current to the time the sensor output is faulty. This error is defined as a deviation of > 500 
mV versus the expected output value. The measurements performed by Melexis have been conducted at room 
temperature and are based on a limited set of samples that are subject to process variability but the results 
showed consistency and are representative of the performance that can be expected using the DVK. 

Repetitive exposure to current values just below the fuse current curve will induce degradation as the 
energetic dissipation I2.t will have a double effect: 

- The temperature increase as a result of prior high current exposure will more easily increase the 
junction temperature above the absolute maximum rating defined in the datasheet 

- Higher temperature of the leadframe increases the leadframe thermal resistance, at a typical rate of 
35 %/°C. 

DEVICE 

Current 

Current Probe 

Scope 
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5.3. Measurement results 
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6. 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.  (2020) 
 
IATF 16949 and ISO 14001 Certified 

 
 
 
 
 

For the latest version of this document or find your local contact, visit us at 
www.melexis.com 
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7. Revision history table 
Revision Date Description/comments 

1.0 December 2020 Initial release 
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