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General description 

Features & benefits 

▪ Sensorless 1-coil No-Hall technology 
▪ Open and closed loop speed control: 

▪ Up to 40k mRPM (for 2 pole-pair motors) 
▪ ±1.5 % closed loop speed accuracy  
▪ Soft-switching 
▪ Lead angle control  

▪ Configurable motor start & stop options: 
▪ Forward windmilling 
▪ Brake & start 

▪ Integrated bridge driver 
▪ 135 mOhm (HS+LS) 
▪ Programmable current limit up to 4.0 A 
▪ 8.0 A braking current 
▪ Integrated supply clamp 

▪ Operating range:  
▪ Supply voltage range from 6.7 V to 27.6 V 
▪ Junction temperature from -40 °C to 150 °C 

▪ Extensive programmability (MTP) 
▪ Sleep mode option 
▪ 8-point configurable speed curves  
▪ Synthesized FG output for easy retrofitting 

of legacy 3-phase solutions 
▪ Protections & Diagnostics 

▪ LRP / UVP / OCP / TSD 
▪ Hot unplug handling  

▪ Package RoHS compliant 
▪ DFN10 3.5x3 mm2 with exposed pad 
 

Applications examples 

▪ 24 V Industrial fans  
▪ 24 V Fans for home appliance & white goods 
▪ General 24 V fans & pumps up to 60 W 

 

Available support & tools 

▪ www.melexis.com/technical-inquiry 
▪ www.melexis.com/FandriverEVB2  
▪ www.melexis.com/FanDriverProgrammerB 

 

Description 

The MLX90416 is a member of the No-Hall sensor-
less 1-coil BLDC motor driver IC’s for driving 24 V 
applications.  It can be configured for a wide range 
of applications and supports replacing legacy sen-
sorless 3-phase motors.  

The device drives 12|24 V 1-coil motors, typically 
without the need for an external TVS for protec-
tion. It integrates two half bridges with very low 
RDSon, supporting 8 A braking current and a pro-
grammable current limit up to 4 A. 

The MLX90416 is controlled via a PWM input, and 
provides speed feedback through a programmable 
FG output. Extensive speed curve fitting is availa-
ble with 8 configuration points, up to 40k mRPM 
(for 2 pole-pair motors). 

The non-volatile memory can be programmed 
through I2C and is “Multiple Times Programmable”   

The IC features a wide range of protections, includ-
ing: “Locked Rotor Protection”, “Under Voltage 
Protection” with hot unplug handling, “Thermal 
Shut Down” and “Over Current Protection”.   

Plug-and-play prototyping: a motor parameter ex-
traction tool is available for fast validation. 

 

Figure 1 – Functional diagram 

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

Product order code Temperature Package IC version code CLIMMAX Packing 

MLX90416KLD-AAA-004-RE -40 to 150 °C DFN10 AAA-00 4.0 A Reel 

MLX90416KLD-AAA-002-RE -40 to 150 °C DFN10 AAA-00 2.8 A Reel 

Table 1 – Product codes 

1 Conditions and specifications 

1.1  Absolute Maximum Ratings (AMR) 

Parameter Symbol Min. Typ. Max.  Unit Condition 

Supply voltage  VDDcont -0.3  29 V Externally applied 

Peak motor braking current  IPHASE_brk   IOCP_min A During initial braking1, <500 ms 

FG, IO1 output voltage  VFG -0.3  29 V  

SPD, IO2 voltage  VPWM -0.3  VDD + 0.3 V  

OUT1, OUT2 voltage  VOUT -1  VDD + 1.0 V During PWM switching dead time 

OTP write temperature TOTPWrite   50 °C 3x OTP pages 

Maximum ambient temperature TAMB -40  125 °C 1 

Maximum junction temperature TJ -40  150 °C 1 

Storage temperature range Ts -55  165 °C  

ESD Sensitivity – HBM  VHBM   4000 V HBM according to JS-001  

ESD Sensitivity – CDM  VCDM   1000  V CDM according to JS-001 

Table 2 – Absolute Maximum Ratings 

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

1.2 Electrical operating conditions & specifications 

Unless otherwise specified, the electrical specifications are valid at TJ 25 °C, and a supply voltage range from 
6.7 to 24 V. All absolute timings, except for closed loop speed control are subject to RCO tolerances. 

Parameter Symbol Min. Typ. Max.  Unit Condition 

VDD operating range VDD 6.7 12 27.6 V  

VDD degraded operating range VDD_DEGR 5.7  6.7 V  

VDD digital register preserved VPOR  3.55 4.5 V  

Table 3 – Electrical operating conditions 

  

                                                           
1 Maximum junction operating temperature should not be exceeded. 
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2 Pins description for DFN10 package 

Pinout Pin # Name I/O Description 

 

Figure 2 - DFN10 package pinout 

1 IO1 I/O IO1 

2 GND Ground Ground connection 

3 OUT1 Output Motor coil connection 1 

4 GND Ground Ground connection 

5 OUT2 Output Motor coil connection 2 

6 SPD Input 
▪ PWM input 
▪ SCL input for the I2C interface 

7 FG I/O 
▪ FG output 
▪ SDA input/output for the I2C interface 

8 IO2 I/O IO2 

9 VDD Supply Power supply input voltage 

10 VDD Supply Power supply input voltage 

EP EP Ground Exposed pad to be connected to GND 

Table 4 – DFN10 package pins description 

3 Recommended application diagram 

A decoupling capacitor should be placed as close as possible to the MLX90418 VDD and GND pins. 

 
Figure 3 – Recommended application diagram 

 

 

Figure 4 – Reference layout  

Component Symbol Value Condition 

Decoupling capacitor C1 10 µF  

Optional reverse polarity diode D1  

• Optional component, in case reverse polarity protection is 
not guaranteed by polarity of the connector 

• Component to be selected acc. to application voltage and 
current requirements 

Table 5 – External components specifications for recommended application diagram 
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4 Package, IC handling and assembly 

4.1 Package information 

4.1.1 Package DFN10 dimensions 

 
Figure 5 – Package outline dimensions 

 

 
Figure 6 – Recommended land pattern 
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5 Revision history 

Table 6 – Revision history 

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 im-
plementation. 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 war-
ranty, term, or condition of any kind, either implied or expressed, including but not limited to warranties of merchantability, satisfac-
tory 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 fore-
going, 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 plac-
ing 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, stor-
age, 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 under-
stood as being confidential, the recipient of this document shall not communicate, nor disclose to any third party, any part of the doc-
ument without Melexis’ express written consent. The recipient shall take all necessary measures to apply and preserve the confiden-
tial 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 substan-
tially similar to those in this disclaimer; (iii) use the document only in connection with the purpose for which this document was re-
ceived, 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 pro-
visions.The previous versions of this document are repealed.   
 
Melexis © - No part of this document may be reproduced without the prior written consent of Melexis. (20-June-24) 
 
IATF 16949 and ISO 14001 Certified 

 

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

Revision Date Change history 

1.0 25-Jun-2024 ▪ First release 

http://www.melexis.com/contact

