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MLX91220/21: 0-50A Isolated Integrated 
Current Sensor with High Accuracy
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1.Melexis Introduction
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We create innovative 
micro-electronic solutions 
for the best imaginable future

What do we do? And why?



11 chips
in every
new car

Applications containing Melexis ICs
Disclaimer: Please note this list is not exhaustive and only includes some of 
the most common applications containing Melexis ICs.
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Melexis supplies > 1.2 billion ICs worldwide in 2019

•Magnetic position sensors

• Inductive position sensors

•Current sensors

• Latch & switch

• Embedded drivers

• Smart drivers

• Pressure sensors

• Tire monitoring sensors

• Temperature sensors 

• Optical sensors

• Sensor interfaces

• Embedded lighting
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Sales & Applications
Belgium – Ieper, Tessenderlo
Greater China – Shanghai, Shenzhen
France – Grasse, Paris
Germany – Erfurt, Dresden
Japan – Yokohama
USA – Nashua, Detroit, San Jose
South Korea – Seoul
Switzerland - Bevaix

Manufacturing
Belgium – Ieper
Bulgaria – Sofia
France – Corbeil-Essonnes
Germany – Erfurt
Malaysia – Kuching

Research & Development
Belgium – Ieper, Tessenderlo
Philippines – Manila 
Bulgaria – Sofia
Switzerland - Bevaix
France – Grasse, Paris
Ukraine – Kiev 
Germany – Erfurt, Dresden, Düsseldorf
USA - Nashua

Over 1500 people on 3 continents
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➢ Broad portfolio for many applications
➢ Battery monitoring & DC link
➢ Traction inverter phase monitoring
➢ On-board charger
➢ DCDC converter
➢ Industry (motor control, solar, power supplies, ...)

➢ Unique areas of expertise
➢ Temperature and lifetime stability
➢ Advanced magnetic design
➢ AC performance (dI/dt)
➢ Miniaturized mechanical design → IMC
➢ Extensive simulation capabilities

Current sensors

Conventional Hall

IMC-Hall®

Integrated



2. Integrated Current sensor 
Applications
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2. Applications
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2. Automotive applications
(H)EV Powertrain
Inverter

(H)EV Powertrain
AC Motor

(H)EV Powertrain
Battery

(H)EV Powertrain
Battery Monitoring System

(H)EV Powertrain
On-Board Charger
DCDC
PTC Heater
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2.1 Connecting to the Grid

DC Fast Charge
➢ Made out of multiple 15 … 30kW chargers
➢ 45 kW … 300kW

In-cable control box & 
charging gun

AC Wallbox
➢ 3.3kW … 6.6KW (1-phase)
➢ 11kW … 22kW (3-phase)
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2.1  On-Board Charger (OBC)

Requirement:
➢ Isolation up to 3KV 
➢ Accuracy 2% - 3% (extra case could be 1%);
➢ Response time: 3- 5us, bandwidth: 200-

300KHz;
➢ Package: Compacted, SOIC16 is popular;
➢ Integrated hall (like 91220/21) is replacing 

SHUNT + Isolated AMP;

OBC from (AC Wallbox)
➢ 3.3kW … 6.6KW (1-phase)
➢ 11kW … 22kW (3-phase)
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2.2 DC-DC

➢ In case of 3.6KW DC-DC converter, for high-side, the current is around 10A rms (measurement range up to 50A). 

High Side (91220/1), Low side (IMC Solution)
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2.3 PTC heater

PTC

ISOLATION
BARRIER

OUT

+

-

FUSE

MLX91220

ECU

➢ 6-10KW with HV (400-800V) for in-cabin heating + battery pre-heating
➢ MLX91220/21 can be on high side (more diagnostics of system)



3. Melexis Integrated Current 
Sensor 
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Introduction Video
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MLX91220_v5.mp4
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Product Overview

Industry & AUTOMOTIVE

Integrated Primary 91210 (EOL) 91220/21

Gen.1 Gen.2

Supply Voltage 5V 5V/3.3V

Thermal sensitivity drift [%] ±1.5 ±1.5

Thermal offset drift [mV] ±10 ±7.5

Response Time [µs] 5 2

Bandwidth [kHz] 100 300

Isolation [kV] B: 2.5 B: 2.4/ 4.8

OCD No Yes (INT & EXT)

Output Analog Analog

ASIL (A) (A)

Current Range [A] 50 50

Stray Field Immunity Yes Yes

Package SOIC-8 /16 SOIC-8 / 16

Temp. range [°C] -40-125 -40-125

MLX91210
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3. MLX91220/21 Block Diagram
SOIC-16 (SOIC-8 excludes OCD) 

Robust against external magnetic field & Dual Over- Current Detection
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➢ Ratiometric Mode

➢ Sensitivity =  %VDD/A

➢ Offset = 50% VDD

➢ Differential/Fixed

➢ Sensitivity = mV/A

➢ Offset = 2.5V

3. MLX91220/21 Two Working Mode
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3. MLX91220/21 Current Sensor Range

Figure 1 – Typical junction temperature [°C] on SOIC8 vs 
applied current [A] and ambient temperature [°C].

Figure 2 – Typical junction temperature [°C] on SOIC16 vs 
applied current [A] and ambient temperature [°C].

Capability Vs Measurement Range
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3. MLX91220/21 Isolation Spec
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3. MLX91220/21 Timing Spec
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3. MLX91220/21 Dual Over-Current Detection
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3. Stress Compensation
➢ Our most recent current sensors include a stress-compensation circuit to ensure optimal stability 

over lifetime.
➢ Stresses applied to the Hall sensing elements are automatically compensated by a change of the 

biasing current.
➢ With this technology, lifetime sensitivity drift is below < 1% 



4. Summary
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4. Summary

➢Introduction on Melexis and Current Sensor
➢Conventional, IMC, Integrated 91220/21

➢Application System
➢Automotive: OBC (incl. Charger gun), DCDC, PTC 

➢ Industry: Solar, Pump Driver, Ups, HVAC, etc.

➢91220/21 Technical Spec
➢Diagram (SFI), Current Capacity & Range, Voltage Isolation;

➢BW & Response time, OCDINT & OCDEXT, Temp & Stress Compensation;
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We engineer 
the best imaginable future
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Q&A


