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1. CŜŀǘǳǊŜǎ ŀƴŘ .ŜƴŜŦƛǘǎ 

Á Factory trimmed AC and DC current sensor 

Á Analog ratiometric or fixed output voltage 

Á Combining sensing element, signal 
conditioning & isolation in SOIC package 

Á No application programming required 

Á High speed sensing 

Á DC to 300kHz bandwidth 

Á 2µs response time 

Á Robust against external magnetic fields 

Á No magnetic hysteresis 

Á Double overcurrent detection (SOIC-16) 

Á Low ohmic losses of integrated conductor 

Á 1.09mʍ SOIC-8 / 0.89mʍ SOIC-16 

Á SOIC-8 narrow body and SOIC-16 wide 
body package, RoHS compliant 

Á Lead free component, suitable for lead 
free soldering profile up to 260°C, MSL3 

Á Rated voltage isolation 

Á 3550 VRMS for SOIC-8 

Á 5400 VRMS for SOIC-16 

Á Suitable for Basic and Reinforced voltage 
isolation 

 

  

SOIC-8 SOIC-16 

  

IEC/UL 62368-1:2014 
(2nd edition) 

 

2. !ǇǇƭƛŎŀǘƛƻƴǎ 

Á AC and DC Chargers 

Á Electric Drives 

Á DCDC converters 

Á Solar 

Á Power Supplies 

Á Demand/Load control 

3. 5ŜǎŎǊƛǇǘƛƻƴ 

The MLX91220 is an Isolated Integrated Current 
Sensor that senses the current flowing through the 
low impedance 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. 

Inside the package, the magnetic flux density 
generated by the current flow is sensed 
differentially by two sets of Hall plates. As a result 
the influence of external disturbing fields is 
minimized in the fast analog front-end. The 
residual signal is amplified to provide a high-speed 
linear analog output voltage.  

The close proximity of the Hall plates to the current 
conductor ensures a high signal-to-noise ratio and 
an accurate signal over temperature. Even with this 
miniaturization, high voltage isolation ratings are 
still maintained between the primary and the 
opposing secondary side. 

 

 

 

 



MLX91220 Integrated Current Sensor IC 
Datasheet 
 

                                                                                              Page 2 of 38     
 

DOC. Ѕ офлмлфмнн0, REVISION 4.0 - MAY 30, 2024 

Contents 

1. Features and Benefits ........................................................................................................................... 1 

2. Applications .......................................................................................................................................... 1 

3. Description ........................................................................................................................................... 1 

4. Ordering Information ............................................................................................................................ 4 

5. Functional Diagram ............................................................................................................................... 6 

5.1. Ratiometric Mode ............................................................................................................................... 6 

5.2. Differential or Fixed Mode(1) .............................................................................................................. 7 

6. Glossary of Terms .................................................................................................................................. 8 

7. Pinout .................................................................................................................................................... 9 

8. Absolute Maximum Ratings ................................................................................................................. 10 

9. MLX91220 General Electrical Specifications ........................................................................................ 11 

10. MLX91220 General Current Specifications ........................................................................................ 12 

11. MLX91220 Voltage Isolation Specifications ....................................................................................... 13 

12. MLX91220 Timing Specifications ....................................................................................................... 14 

13. Diagnostics ........................................................................................................................................ 15 

14. MLX91220 Accuracy Specifications .................................................................................................... 15 

14.1. Definitions ....................................................................................................................................... 15 

14.2. MLX91220KDx-ABF-117 Specifications .......................................................................................... 17 

14.3. MLX91220KDx-ABR-020 Specifications ......................................................................................... 18 

14.4. MLX91220KDx-ABR-025 Specifications ......................................................................................... 19 

14.5. MLX91220KDx-ABF-025 Specifications .......................................................................................... 20 

14.6. MLX91220KDx-ABR-030 Specifications ......................................................................................... 21 

14.7. MLX91220KDx-ABR-050 Specifications ......................................................................................... 22 

14.8. MLX91220KDx-ABF-050 Specifications .......................................................................................... 23 

14.9. MLX91220KDx-AUF-050 Specifications ......................................................................................... 24 

14.10. MLX91220KDx-ABR-075 Specifications ....................................................................................... 25 

14.11. MLX91220KDx-ABF-075 Specifications ....................................................................................... 26 

15. MLX91220 Overcurrent Detection ..................................................................................................... 27 

15.1. General ............................................................................................................................................ 27 

15.2. Electrical Specifications .................................................................................................................. 28 

15.3. Internal Overcurrent Detection Principle ...................................................................................... 28 

15.4. External Overcurrent Detection Principle ..................................................................................... 29 



MLX91220 Integrated Current Sensor IC 
Datasheet 
 

                                                                                              Page 3 of 38     
 

DOC. Ѕ офлмлфмнн0, REVISION 4.0 - MAY 30, 2024 

16. Recommended Application Diagrams ................................................................................................ 30 

16.1. Resistor and Capacitor Values ........................................................................................................ 30 

16.2. SOIC8 Application Diagram ............................................................................................................ 31 

16.3. SOIC16 Application Diagram .......................................................................................................... 31 

17. Standard information regarding manufacturability with different soldering processes ..................... 33 

18. ESD Precautions ................................................................................................................................. 34 

19. Package Information .......................................................................................................................... 34 

19.1. SOIC-8 150mils - Package Dimensions ........................................................................................... 34 

19.2. SOIC-16 300mils - Package Dimensions ......................................................................................... 35 

19.3. Packaging marks ............................................................................................................................. 37 

20. Contact .............................................................................................................................................. 37 

21. Disclaimer .......................................................................................................................................... 38 

 

  



MLX91220 Integrated Current Sensor IC 
Datasheet 
 

                                                                                              Page 4 of 38     
 

DOC. Ѕ офлмлфмнн0, REVISION 4.0 - MAY 30, 2024 

4. hǊŘŜǊƛƴƎ LƴŦƻǊƳŀǘƛƻƴ 

Product Code Package Current 
Measurement 

Range 

Output type Sensitivity OCD level 

MLX91220KDC-ABF-025-RE SOIC8 25 A Fixed, Bipolar 80 mV/A  

MLX91220KDC-ABF-050-RE SOIC8 50 A Fixed, Bipolar 40 mV/A  

MLX91220KDC-AUF-050-RE SOIC8 50 A Fixed, Unipolar 80 mV/A  

MLX91220KDC-ABR-020-RE SOIC8 20 A Ratiometric, Bipolar 100 mV/A  

MLX91220KDC-ABR-025-RE SOIC8 25 A Ratiometric, Bipolar 80 mV/A  

MLX91220KDC-ABR-030-RE SOIC8 30 A Ratiometric, Bipolar 66 mV/A  

MLX91220KDC-ABR-050-RE SOIC8 50 A Ratiometric, Bipolar 40 mV/A  

MLX91220KDF-ABF-117-RE SOIC16 17 A Fixed, Bipolar 120 mV/A 14.8 A 

MLX91220KDF-ABF-025-RE SOIC16 25 A Fixed, Bipolar 80 mV/A 27.8 A 

MLX91220KDF-ABF-050-RE SOIC16 50 A Fixed, Bipolar 40 mV/A 55.6 A 

MLX91220KDF-AUF-050-RE SOIC16 50 A Fixed, Unipolar 80 mV/A 55 A 

MLX91220KDF-ABF-075-RE SOIC16 75 A Fixed, Bipolar 26.7 mV/A 83.4 A 

MLX91220KDF-ABR-075-RE SOIC16 75 A Ratiometric, Bipolar 26.7 mV/A 83.4 A 

MLX91220KDF-ABR-025-RE SOIC16 25 A Ratiometric, Bipolar 80 mV/A 27.8 A 

MLX91220KDF-ABR-050-RE SOIC16 50 A Ratiometric, Bipolar 40 mV/A 55.6 A 

Table 1: Ordering information 
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Legend: 

Temperature Code: K: from -40°C to 125°C ambient temperature 

Package Code: ά5/έ ŦƻǊ {hL/-8 NB (Narrow Body ς 150mils) package 

ά5Cέ ŦƻǊ {hL/-16 WB (Wide Body ς 300mils) package 

Option Code: Axx-xxx: die version 

xBx-ȄȄȄΥ ά.έ ŦƻǊ bipolar(1) ŀƴŘ ά¦έ ŦƻǊ ǳƴƛǇƻƭŀǊ 

xxF-ȄȄȄΥ άCέ ŦƻǊ ŦƛȄŜŘ ƳƻŘŜ ƻǳǘǇǳǘ ŀƴŘ άwέ ŦƻǊ ǊŀǘƛƻƳŜǘǊƛŎ ƻǳǘǇǳǘ 

xxx-лȄȄΥ άлέ ŦƻǊ ŘŜŦŀǳƭǘ ǘǊƛƳƳƛƴƎ 

xxx-ȄрлΥ άрлέ ŦƻǊ Cǳƭƭ {ŎŀƭŜ ŎǳǊǊŜƴǘ ƳŜŀǎǳǊŜƳŜƴǘ όŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ 2V excursion from 
VOQ in bipolar case, and 4V excursion in unipolar case) 

Packing Form: άw9έ ŦƻǊ wŜŜƭ 

Ordering Example: MLX91220KDC-ABF-050-RE 

Table 2: Legend 
 

(1) Bipolar output indicates that the sensor provides a symmetrical output around the 0A point which is set at half the output 

voltage (50% VDD) in case of ratiometric mode, and VREF equals 50%VDD in case of fixed mode. Both designs imply sensing 

of positive and negative currents. 

 

Melexis is continuously expanding its product portfolio by adding new option codes to better meet the needs 
of our ŎǳǎǘƻƳŜǊΩǎ ŀǇǇƭƛŎŀǘƛƻƴǎ. 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. 

http://www.melexis.com/
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5. CǳƴŎǘƛƻƴŀƭ 5ƛŀƎǊŀƳ 

 

Figure 1:  Functional Diagram for MLX91220 
 

The sensor can be used in 2 different modes, depending on the application. Both modes rely on the output voltage 
of the sensor being proportional to the flow of current, but the difference resides in the signal reconstruction. 

5.1. wŀǘƛƻƳŜǘǊƛŎ aƻŘŜ 

 

Figure 2: Schematic of ratiometric mode 
 

No matter if the VDD line is at 5V or deviating +/-10%, the ADC code for a given measured current will always be the 
same as the ADC is supplied by the same voltage as the sensor. The sensor has a sensitivity expressed in %VDD/A. 
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5.2. 5ƛŦŦŜǊŜƴǘƛŀƭ ƻǊ CƛȄŜŘ aƻŘŜόмύ 

 

Figure 3: Schemaic 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 current accurately, and is not influenced by the supply 
voltage differences between both sensor and microcontroller, if applicable. 
 

Parameter Ratiometric Mode Differential or Fixed Mode 

Output Signal 

VOUT [%VDD] 
 
Example: output is 2.5V when supply is 5V Ą 
output is then 50%VDD. If the supply (VDD) 
increases with 5% to 5.25V the sensor output 
will (for the same measured input current) 
scale proportionally with the supply voltage, 
becoming 2.625V, but as a percentage (i.e. 
ratiometrically seen) it remains at 50% of VDD. 

VOUT - VREF [V] 
 
Example: output is 2.501V and 
VREF is 2.501V when supply is 5V. 
When the supply voltage is 
increasing to 5.1V due to supply 
system variation, the sensor will 
ǎǘƛƭƭ Ƴŀƛƴǘŀƛƴ ǘƘŜ ǎŀƳŜ άŦƛȄŜŘέ 
output values VOUT and VREF. 

Offset VOUT[0A] = 50 [%VDD] (factory trimmed) 
VREF = 2.5 [V] (factory trimmed) 
VOUT[0A]-VREF = 0 [V] 

Offset ratiometric Yes No 

Sensitivity [%VDD/A](2) [mV/A] 

Sensitivity ratiometric Yes No 

Measured Current 
ὠ ὠ πὃ

ὛὩὲίὭὸὭὺὭὸώ
 

ὠ ὠ

ὛὩὲίὭὸὭὺὭὸώ
 

Table 3: Parameters of differential and fixed modes 

(1) More information can be found in Application Note AN91220_ReferencePin on www.melexis.com 

(2) The sensitivity in ratiometric mode is expressed as [%VDD/A]. However, for simplicity, in the datasheet the sensitivity will 
be always expressed in [mV/A]. For ratiometric devices, this corresponds to the sensitivity for VDD=5V, depending on the 
settings of the sensor. 

 

http://www.melexis.com/
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6. DƭƻǎǎŀǊȅ ƻŦ ¢ŜǊƳǎ 

Gauss (G), Tesla (T) Units for the magnetic flux density - 1 mT = 10 G 

TC Temperature Coefficient (in ppm/°C) 

NC Not Connected 

IP Integrated Primary 

ASP Analog Signal Processing 

DSP Digital Signal Processing 

AC Alternate Current 

DC Direct Current 

EMC Electro-Magnetic Compatibility 

FS Full Scale 

OCD OverCurrent Detection 

Table 4: Glossary of Terms 
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7. tƛƴƻǳǘ 

PIN 
SOIC-8 SOIC-16 

Pin Function Pin Function 

1 
IP+ Primary Current Path Input 

IP+ Primary Current Path Input 
2 

3 
IP- Primary Current Path Output 

4 

5 VSS Ground Voltage 

IP- Primary Current Path Output 
6 VREF Reference Voltage 

7 VOUT Output Voltage 

8 VDD Supply Voltage 

9 

  

VSS Ground Voltage 

10 VREF  Reference Voltage 

11 NC Not connected 

12 VOUT Output Voltage 

13 OCDEXT External Overcurrent detection 

14 VDD Supply Voltage 

15 VOCEXT External Overcurrent threshold voltage 

16 OCDINT Internal Overcurrent Detection 

Table 5: Pinout definition 

For optimal EMC behavior, it is recommended to connect the unused pin (NC) to VSS (see Chapter 16).  

Figure 4: SOIC-16 and SOIC-8 pinouts 
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8. !ōǎƻƭǳǘŜ aŀȄƛƳǳƳ wŀǘƛƴƎǎ 

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

Parameter Value 

Positive Supply Voltage (overvoltage) + 8 V 

Positive Supply Voltage (maintaining application 
mode) 

+ 6.5 V 

Reverse Supply Voltage - 0.3 V 

Positive Pin Voltage(1) VDD + 0.3 V 

Output Sourcing Current + 25 mA 

Reverse Pin Voltage(1) - 0.3 V 

Output Sinking Current +50 mA 

Operating Ambient Temperature Range, TA - 40°C to  + 125°C 

Storage Temperature Range, TS - 40°C to  + 150°C 

Maximum Junction Temperature, TJ (2) + 165°C 

Table 6: Absolute maximum ratings 

(1) Except for VDD and VSS 

(2) For more information on how the junction temperature relates to the applied current and ambient temperature range, 
please refer to section 10.  


























































