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1. CŜŀǘǳǊŜǎ ŀƴŘ .ŜƴŜŦƛǘǎ 

Á 3-phase BLDC gate driver 

Ç Level shifting between MCU  PWM 
outputs and 3 external half-bridges 

Ç Compatible with 3.3V-5V microcontrollers 

Á Supporting different driver strength 

Ç MLX83203: 1.00A gate drivers 
Ç MLX83202: 0.33A gate drivers 

Á Supported supply voltage range 

Ç Absolute maximum rating: 45V 
Ç Operating range: 4.5V-28V 
Ç 12V-28V Battery systems 
Ç Automotive qualified for 12V  
Ç Sleep mode with current <30µA 

Á Two charge pump configuration modes for 

Ç Low voltage operation 
Ç Reverse polarity N-FET protection 

Á High-side gate drivers with bootstrap circuits 

Ç Integrated 12V voltage regulator 
Ç Supports 6x 350nC N-FETs at 20kHz PWM 
Ç Supports 100% PWM operation 

Á Integrated current sense amplifier 

Ç Low offset and low offset drift 
Ç Fast settling time < 1µs 
Ç Programmable gain: 8x-48x 

Á Extensive diagnostics 

Ç Under/over voltage detection 
Ç Over temperature warning 
Ç Programmable VDS monitoring 
Ç VGS monitoring 

Á Serial, PWM diagnostics interface 

Ç Configurable diagnostics 
Ç Full diagnostic feedback 

Á Customer configurable EEPROM 

Ç Driver configuration 
Ç Diagnostics configuration 

Á Small package 

Ç 32-pin QFN-EP 
Ç Wettable flanks 

Á AEC-Q100 qualified 

2. !ǇǇƭƛŎŀǘƛƻƴ 9ȄŀƳǇƭŜǎ 

Á Automotive 12V BLDC applications 

Ç Water pump / Oil pump / Fuel pump 
Ç Engine Cooling fan 
Ç HVAC blower / compressor 

Á Industrial BLDC motor drivers up to 28V 

Ç Pumps 
Ç Fans 
Ç Blowers / compressors 

3. hǊŘŜǊƛƴƎ LƴŦƻǊƳŀǘƛƻƴ 

Product Temperature Package Option Code Packing Form 

MLX83203 K (-40°C to 125°C) LW (QFN32-EP 5x5mm wettable flanks) DDA-000 RE (Reel) 

MLX83202 K (-40°C to 125°C) LW (QFN32-EP 5x5mm wettable flanks) DDA-000 RE (Reel) 

 
Ordering Example: άa[·уонлоY[²-DDA-000-w9έΦ 
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4. CǳƴŎǘƛƻƴŀƭ 5ƛŀƎǊŀƳ  

 
Figure 4-1 Typical application diagram 

 

 

Figure 4-2 Alternative application diagram with reverse polarity N-FET 

MLX83203-2 

BLDC Pre-Driver

M

ADC

MCU

LS

Gate Drivers

I/O

I/O

VDD Supply

Driver Logic

Shoot 

Through

Protection

Dead

Time

Current Sense Amplifier

12V Regulator

-

Driver Supply

EN

FETB1-3

FETT1-3

GATET1

GATET2

GATET3

GATEB1

GATEB2

GATEB3

PHASE1

PHASE2

PHASE3

CP1

CP2

CP3

VBATF

VREG

VSUP

DGNDAGND

VBAT

EEPROMCustom Interface

IBP

IBM

DiagnosticsError Output

VDD Internal Supply

ICOM

VREF

ISENSE

3.3V-5V

Supply

HS

Gate Drivers

PWM

Charge Pump

CP VBOOST

MLX83203-2 

BLDC Pre-Driver

M

ADC

MCU

LS

Gate Drivers

I/O

I/O

VDD Supply

Driver Logic

Shoot 

Through

Protection

Dead

Time

Current Sense Amplifier

12V Regulator

-

Driver Supply

EN

FETB1-3

FETT1-3

GATET1

GATET2

GATET3

GATEB1

GATEB2

GATEB3

PHASE1

PHASE2

PHASE3

CP1

CP2

CP3

VBATF

VREG

VSUP

DGNDAGND

VBAT

EEPROMCustom Interface

IBP

IBM

DiagnosticsError Output

VDD Internal Supply

ICOM

VREF

ISENSE

3.3V-5V

Supply

HS

Gate Drivers

PWM

Charge Pump

CP VBOOST

VDD

http://docserver.melexis.com/prog/3/showdoc.cfm?DOCUMENT=3901083203


MLX83203-MLX83202 Automotive 3-Phase BLDC Pre-Driver 

Datasheet 
 

Page 3 of 43     
 

REVISION 5.9 ς APRIL 2021 
3901083203 

3901083203 

5. DŜƴŜǊŀƭ 5ŜǎŎǊƛǇǘƛƻƴ 

The MLX83203-2 is a three phase pre-ŘǊƛǾŜǊ όŀƭǎƻ ŎŀƭƭŜŘ ΨōǊƛŘƎŜΩ ƻǊ ΨƎŀǘŜΩ ŘǊƛǾŜǊύ L/ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ ŎǳǊǊŜƴǘ 
sense amplifier. This device is used to drive brushless DC motors in combination with a microcontroller and 
six discrete power N-FETs. 

For the high power applications, the MLX83203 provides powerful gate drivers of 1A typical. The MLX83202 
has reduced gate drive strength of 300mA and targets mid power applications. 

Both devices are able to control six external N-FETs in the supply range from 4.5V to 28V, by means of the 
integrated charge pump. The high side gate drivers are supplied via bootstrap circuits. The trickle charge 
pump allows 100% PWM operation despite the use of bootstrap capacitors. The bootstrap voltage regulator 
is optimized for gate charges up to 350nC per FET at 20 kHz PWM.  

The device comprises various monitoring and protection functions, including under voltage and over voltage 
detection at multiple internal voltage nodes, over temperature detection, drain-source and gate-source 
voltage monitoring of the external N-FETs. In case of fault detection, the ICOM diagnostics interface will 
inform the microcontroller with a PWM signal, whose duty cycle indicates the nature of the error. 

An integrated fast, high-bandwidth, low offset current sense amplifier allows for precise torque control, with 
programmable gain selection.  

The MLX83203-2 provides an EEPROM for configurability, avoiding the need for a high pin-count package. 
The configuration allows the customer to optimize the pre-ŘǊƛǾŜǊΩǎ ƻǇŜǊŀǘƛƻƴ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ŀǇǇƭƛŎŀǘƛƻƴǎΦ 
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7. tƛƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ ϧ 5ŜŦƛƴƛǘƛƻƴ 

7.1. tƛƴ /ƻƴŦƛƎǳǊŀǘƛƻƴ 

 

Figure 7-1 Pin configuration 

7.2. tƛƴ 5ŜŦƛƴƛǘƛƻƴ 

Pin # Name Description 

1 IBM Current sense amplifier negative input 

2 IBP Current sense amplifier positive input 

3 ISENSE Current sense amplifier output 

4 FETB1 
Low-side FET1 PWM control input (active low) 
MISO output for SPI 

5 FETB2 
Low-side FET2 PWM control input (active low) 
CLK input for SPI 

6 FETB3 
Low-side FET3 PWM control input (active low) 
MOSI input for SPI 

7 ICOM 
Bidirectional, serial diagnostics interface 
CSB input for SPI 

8 EN Enable input for gate driver outputs (active high) 

9 PHASE2 Motor phase 2 

10 GATET2 High-side FET2 gate driver output 
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11 CP2 High-side FET2 bootstrap capacitor 

12 PHASE1 Motor phase 1 

13 GATET1 High-side FET1 gate driver output 

14 CP1 High-side FET1 bootstrap capacitor 

15 PHASE3 Motor phase 3 

16 GATET3 High-side FET3 gate driver output 

17 CP3 High-side FET3 bootstrap capacitor 

18 VBOOST Charge pump boosted supply output 

19 VREG Driver supply output for bootstrap capacitors 

20 GATEB2 Low-side FET2 gate driver output 

21 GATEB3 Low-side FET3 gate driver output 

22 GATEB1 Low-side FET1 gate driver output 

23 DGND Driver ground 

24 CP Charge pump floating capacitor 

25 VSUP Power supply input (Battery input) 

26 VBATF Battery voltage connection for VDS-monitoring 

27 AGND Analog ground 

28 FETT2 High-side FET2 PWM control input (active high) 

29 FETT1 High-side FET1 PWM control input (active high) 

30 FETT3 High-side FET3 PWM control input (active high) 

31 VDD 5ƛƎƛǘŀƭ ǎǳǇǇƭȅ ŦƻǊ LhΩǎ ŀƴŘ current sense amplifier 

32 VREF Current sense amplifier reference input 

33 PAD Exposed pad 

Table 7-1 Pin definition 
  

http://docserver.melexis.com/prog/3/showdoc.cfm?DOCUMENT=3901083203











































































