
MLX83203-MLX83202 Automo琀椀ve 3-Phase BLDC Pre-Driver

Datasheet

1. Features and Bene昀椀ts

 3-phase BLDC gate driver

 Level shi昀琀ing between MCU  PWM 

outputs and 3 external half-bridges

 Compa琀椀ble with 3.3V-5V microcontrollers

 Suppor琀椀ng di昀昀erent driver strength

 MLX83203: 1.00A gate drivers

 MLX83202: 0.33A gate drivers

 Supported supply voltage range

 Absolute maximum ra琀椀ng: 45V

 Opera琀椀ng range: 4.5V-28V

 12V-28V Ba琀琀ery systems

 Automo琀椀ve quali昀椀ed for 12V 

 Sleep mode with current <30µA

 Two charge pump con昀椀gura琀椀on modes for

 Low voltage opera琀椀on

 Reverse polarity N-FET protec琀椀on

 High-side gate drivers with bootstrap circuits

 Integrated 12V voltage regulator

 Supports 6x 350nC N-FETs at 20kHz PWM

 Supports 100% PWM opera琀椀on

 Integrated current sense ampli昀椀er

 Low o昀昀set and low o昀昀set dri昀琀

 Fast se琀琀ling 琀椀me < 1µs

 Programmable gain: 8x-48x

 Extensive diagnos琀椀cs

 Under/over voltage detec琀椀on

 Over temperature warning

 Programmable VDS monitoring

 VGS monitoring

 Serial, PWM diagnos琀椀cs interface

 Con昀椀gurable diagnos琀椀cs

 Full diagnos琀椀c feedback

 Customer con昀椀gurable EEPROM

 Driver con昀椀gura琀椀on

 Diagnos琀椀cs con昀椀gura琀椀on

 Small package

 32-pin QFN-EP, AEC-Q100 grade 1 

quali昀椀ca琀椀on (T J=150˚C)

 We琀琀able 昀氀anks



2. Applica琀椀on Examples
 Automo琀椀ve 12V BLDC applica琀椀ons

 Water pump / Oil pump / Fuel pump

 Engine Cooling fan

 HVAC blower / compressor

 Industrial BLDC motor drivers up to 28V

 Pumps

 Fans

 Blowers / compressors

3. Ordering Informa琀椀on
Product Temperature Package Op琀椀on Code Packing Form

MLX83203 K (-40°C to 125°C) LW (QFN32-EP 5x5mm we琀琀able 昀氀anks) DCA-000 RE (Reel)

MLX83202 K (-40°C to 125°C) LW (QFN32-EP 5x5mm we琀琀able 昀氀anks) DCA-000 RE (Reel)

Ordering Example: “MLX83203KLW-DCA-000-RE”.
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1. Func琀椀onal Diagram 
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Figure 4- 1 Typical applica琀椀on diagram
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Figure 4-2 Alterna琀椀ve applica琀椀on diagram with reverse polarity N-FET
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2. General Descrip琀椀on

The MLX83203-2 is a three phase pre-driver (also called ‘bridge’ or ‘gate’ driver) IC with integrated current

sense ampli昀椀er. This device is used to drive brushless DC motors in combina琀椀on with a microcontroller and

six discrete power N-FETs.

For the high power applica琀椀ons the MLX83203 provides powerful gate drivers of 1A typical. The MLX83202

has reduced gate drive strength of 300mA and targets mid power applica琀椀ons.

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 bootstrap voltage

regulator is op琀椀mized for gate charges up to 350nC per FET at 20 kHz PWM. 

The device comprises various monitoring and protec琀椀on func琀椀ons, including under voltage and over voltage

detec琀椀on  at  mul琀椀ple  internal  voltage  nodes,  over  temperature  detec琀椀on,  drain-source  and  gate-source

voltage monitoring of the external  N-FETs. In case of fault  detec琀椀on, the ICOM diagnos琀椀cs interface will

inform the microcontroller with a PWM signal, whose duty cycle indicates the nature of the error.

An integrated fast, high-bandwidth, low o昀昀set current sense ampli昀椀er allows for precise torque control, with

programmable gain selec琀椀on. 

The MLX83203-2 provides an EEPROM for con昀椀gurability, avoiding the need for a high pin-count package.

The con昀椀gura琀椀on allows the customer to op琀椀mize the pre-driver’s opera琀椀on for di昀昀erent applica琀椀ons.
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4. Pin Con昀椀gura琀椀on & De昀椀ni琀椀on

3.1. Pin Con昀椀guration
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Figure 7-3 Pin con昀椀gura琀椀on

3.2. Pin De昀椀nition
Pin # Name Descrip琀椀on

1 IBM Current sense ampli昀椀er nega琀椀ve input

2 IBP Current sense ampli昀椀er posi琀椀ve input

3 ISENSE Current sense ampli昀椀er output

4 FETB1
Low-side FET1 PWM control input (ac琀椀ve low)

MISO output for SPI

5 FETB2
Low-side FET2 PWM control input (ac琀椀ve low)

CLK input for SPI

6 FETB3
Low-side FET3 PWM control input (ac琀椀ve low)

MOSI input for SPI

7 ICOM
Bidirec琀椀onal, serial diagnos琀椀cs interface

CSB input for SPI

8 EN Enable input for gate driver outputs (ac琀椀ve 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 昀氀oa琀椀ng capacitor

25 VSUP Power supply input (Ba琀琀ery input)

26 VBATF Ba琀琀ery voltage connec琀椀on for VDS-monitoring

27 AGND Analog ground

28 FETT2 High-side FET2 PWM control input (ac琀椀ve high)

29 FETT1 High-side FET1 PWM control input (ac琀椀ve high)

30 FETT3 High-side FET3 PWM control input (ac琀椀ve high)

31 VDD Digital supply for IO’s and current sense ampli昀椀er

32 VREF Current sense ampli昀椀er reference input

33 PAD Exposed pad

Table 7-1 Pin de昀椀ni琀椀on
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4. Absolute Maximum Ra琀椀ngs
Parameter Symbol Min Typ Max Unit Condi琀椀on

Power supply voltage VVSUP, VBATF -0.3 - 45 V t < 500ms (during load dump)

Power supply voltage VVSUP, VBATF -0.3 - 28 V Permanent (func琀椀onal)

Nega琀椀ve input current IVSUP -15 - - mA

Nega琀椀ve input current IVBATF -10 - - mA
De昀椀nes with max. reverse 

polarity voltage the RVBATF

Digital supply voltage VVDD -0.3 - 5.5 V

Analog input voltage VVREF, VIBM,VIBP -0.3 - VDD+0.3 V

Analog output voltage VISENSE -0.3 - VDD+0.3 V

Digital input voltage
VFETBx, VFETTx, 

VEN

-0.3 - VDD+0.3 V

Digital input current -10 - 10 mA

Digital output voltage VICOM -0.3 - VDD+0.3 V

Output voltage VGATEBx, VREG -0.3 - 17 V

Output voltage VGATETx -0.3 - VREG+35 V

Input voltage on CPx pins VCPx -0.3 - VREG+35 V

Input voltage on PHASEx pins VPHASEx -0.7 - 45 V

Maximum latch-up free 

current at any pin
ILATCH -100 - 100 mA

According to JEDEC JESD78, 

AEC-Q100-004

ESD capability ESD -2 - +2 kV Human Body Model

Storage temperature Tstg -55 - 150 ˚C

Junc琀椀on temperature TJ -40 - 150 ˚C

Thermal resistance SOIC-16 Rth-JA - 37 - K/W
In free air on mul琀椀layer PCB 

(JEDEC 1s2p)

Thermal resistance SOIC-16 Rth-JC - 10 - K/W
Referring center of exposed 

pad

Table 8-2 Absolute maximum ra琀椀ngs

Exceeding the absolute maximum ra琀椀ngs may cause permanent damage.  Exposure to absolute maximum-

rated condi琀椀ons for extended periods may a昀昀ect device reliability.

5. Opera琀椀ng Range
Parameter Symbol Min Typ Max Unit Condi琀椀on

Power supply voltage range VVSUP 4.5 - 28 V Full func琀椀onality

Digital supply voltage range VVDD 3 - 5.5 V
CP discharged, power FETs 

o昀昀

Ambient temperature TA -40 - 125 ˚C
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Junc琀椀on temperature TJ -40 - 150 ˚C

Table 9- 3 Opera琀椀ng range

6. General Electrical Speci昀椀ca琀椀ons
Parameter Symbol Condi琀椀on Min. Typ. Max. Unit

Power Supply VSUP

No.1 Supply voltage range VSUP  Func琀椀onal 7 - 18 V

No.2
Supply voltage 

extended range low
VSUP_ERL

 Func琀椀onal w. decreased 

gate drive voltage
4.5 - 7 V

No.3
Supply voltage 

extended range high
VSUP_ERH 18 - 28 V

No.4 Quiescent current from VSUP ISUP_SLEEP  VDD = Low - - 30 µA

No.5 Opera琀椀ng current from VSUP ISUP_INT

 Pre-driver opera琀椀on 

25kHz PWM, no load
- - 5 mA

No.6 Supply over voltage  high VSUP_OVH  Warning on ICOM - - 35 V

No.7 Supply over voltage low VSUP_OVL  ICOM released 30 - - V

No.8
Supply over voltage 

hysteresis
VSUP_OVHY 0.4 - 1 V

No.9
Supply over voltage

debounce 琀椀me
VSUP_OV_DEB - - 2 µs

No.10 Supply under voltage  high VSUP_UVH  ICOM released - - 6 V

No.11 Supply under voltage low VSUP_UVL  Warning on ICOM 5 - - V

No.12
Supply under voltage

hysteresis
VSUP_UVHY 0.2 - 0.5 V

No.13
Supply under voltage

debounce 琀椀me
VSUP_UV_DEB - - 10 µs

No.14 Power on reset level VPOR

 Reset released on rising 

edge VSUP when VDD=high
2.6 - 4.5 V

VVBATF

No.15 Leakage from VBATF to GND RVBATF_LEAK  Pre-driver not in sleep - - 30 µA

Temperature Warning

No.16 Over temperature high OVTH  Warning on ICOM - 185 - C

No.17 Over temperature low OVTL  ICOM released - 168 - C
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On-Chip Oscillator

No.18 Oscillator frequency fOSC  Internal Oscillator 6.8 8 9.2 MHz

Charge Pump CP, VBOOST

No.19 Output slew rate VCP - 100 - V/µs

No.20 Charge pump frequency fCP 170 200 230 kHz

No.21
Reverse polarity N-FET gate-

source voltage (VBOOST-VSUP)
VGS_RPFET

 CP Mode 1

 VSUP > 7V

 IREG < 20mA

5 12 13 V

No.22
Resis琀椀ve load from VBOOST to 

GND
RBOOST_LEAK

 RTyp at room temperature

 RMin at 150C TJ

 (excl. RVREG_LEAK)

6 8 -
MOh

m

No.23 VBOOST under voltage high VBOOST_UVH

ICOM released

 CP Mode 0 (VBOOST)

 CP Mode 1 (VBOOST-VSUP)

6.1 - 7.2 V

No.24 VBOOST under voltage low VBOOST_UVL

Warning on ICOM

 CP Mode 0 (VBOOST)

 CP Mode 1 (VBOOST-VSUP)

5.6 - 6.7 V

No.25 VBOOST discharge stop
VBOOST_DISSTO

P

 CP Mode 1 (VBOOST-VSUP)

 Discharge ac琀椀vated by 

VSUP_OV and topped by 

VBOOST_DIS_STOP

VSUP -0.2 - VSUP +0.8 V

No.26 VBOOST discharge current IBOOST_DIS

 CP Mode 1 (VBOOST-VSUP)

 From VBOOST to DGND
25 - 90 mA
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Driver Supply VREG         

No.27 Load current on VREG

IREG_CPMODE0

 VREG > 11V

 CP Mode 0, EN_CP = 1
- - 40 mA

IREG_CPMODE1

 VREG > 11V

 CP Mode 1, EN_CP = 1
- - 20 mA

No.29 Output voltage VREG VREG

 CP Mode 0, EN_CP = 1

 VSUP > 8V

 IREG < 40mA

11 12 13 V

 CP Mode 0, EN_CP = 1

 7V< VSUP < 8V

 IREG < 40mA

10 - 13 V

 CP Mode 1, EN_CP = 1

 IREG < 20mA
11 12 13 V

No.32
Internal resis琀椀ve load from 

VREG to GND
RVREG_LEAK

 RTyp at room temperature

 RMin at 150C TJ

0.3 0.4 -
MOh

m

No.33 VREG over voltage high VREG_OVH  Warning on ICOM 14.2 - 16.5 V

No.34 VREG over voltage  low VREG_OVL  ICOM released 13.5 - 15.8 V

No.35 VREG over voltage  hysteresis VREG_OVHY 0.65 - 1.5 V

No.36 VREG under voltage high VREG_UVH  ICOM released 7.2 - 8.1 V

No.37 VREG under voltage low VREG_UVL  Warning on ICOM 6.9 - 7.8 V

No.38
VREG under voltage 

hysteresis 
VREG_UVHY 0.3 - 0.7 V

Digital Supply VDD

No.39 VDD opera琀椀ng current IDD

 Incl. ICOM current 

sourcing
4 - 7 mA

No.40 VDD pull down resistance VDD_RPD 200 300 370 kOhm

No.41 VDD input voltage VDD  VDD  = 3.3V or 5V 3 - 5.5 V

No.42 VDD under voltage high VDD_UVH  ICOM released 2.55 - 2.95 V

No.43 VDD under voltage low VDD_UVL  Warning on ICOM 2.45 - 2.85 V

No.44 VDD under voltage hysteresis VDD_UVHY 0.08 0.10 0.14 V

No.45 VDD sleep voltage high VDD_SLEEPH  Out of sleep 2.1 - 2.7 V

No.46 VDD sleep voltage low VDD_SLEEPL  Go to sleep 1.6 - 2.1 V

No.47 VDD sleep voltage hysteresis VDD_SLEEPHY 0.45 0.58 0.80 V
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Gate Drivers

No.48 Rise 琀椀me tr  CLOAD = 1nF, 20% to 80% 6 7 15 ns

No.49 Fall 琀椀me tf  CLOAD = 1nF, 80% to 20% 4 7 15 ns

No.50

Pull-up ON resistance 

low-side pre-driver
RON_UP

 VSUP > 7V

 -10mA,  TJ = -40C

 -10mA, TJ = 150C

 (for MLX83202)

2.4

(10)
-

7.0

(30)
Ohm

Pull-up ON resistance 

high-side pre-driver

2.0

(15)
-

9.2

(30)
Ohm

No.52

Pull-down ON resistance

low-side pre-driver
RON_DN

 VSUP > 7V

 10mA, TJ = -40C

 10mA, TJ = 150C

 (for MLX83202)

1.5

(10)
-

5.7

(30)
Ohm

Pull-down ON resistance

high-side pre-driver

2.0

(15)
-

9.2

(30)
Ohm

No.54
Turn-on gate drive 

peak current (sourcing)
IGON

 VGS = 0V, VSUP > 7V

 (for MLX83202)
-

-1.4

(-0.45)
A

No.55
Turn-o昀昀 gate drive 

peak current (sinking)
IGOFF

 VGS = 12V, VSUP > 7V

 (for MLX83202)
-

1.6

( 0.45)
A

No.56 Propaga琀椀on delay tPDDRV

 From logic input 

threshold to 2V VGS drive 

output at no load

20 - 1201 ns

No.57 Propaga琀椀on delay matching tPDDRVM

 Transi琀椀ons at the 

di昀昀erent phases at no 

load condi琀椀on

-20 - 20 ns

No.58

Programmable dead 琀椀me : 

asynchronous internal delay

between high-side and low-

side pre-driver of one half 

bridge

tDEAD

 DEAD_TIME [ 2:0] =    

000 

001

010

011

100

101

110

111

-25%

0.00

0.51

0.80

1.10

1.67

2.30

3.40

6.90

+25% µs

No.59
Dead 琀椀me matching 

between di昀昀erent channels
tDEAD_TOL -15 - 15 %

1

 For bare it is speci
ed to 200ns max due measurement accuracy at wafer level
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No.60

Programmable drain-source 

voltage for monitoring of 

external N-FETs

VVDS_MON

 VDSMON[2:0] =           

000

001

010

011

100

101

110

111

0.40

0.60

0.85

1.05

1.25

1.50

1.70

Disabled

0.50

0.75

1.00

1.25

1.50

1.75

2.00

0.60

0.90

1.15

1.45

1.75

2.00

2.30

V

No.61

Programmable drain-source 

monitor blanking 琀椀me: 

Delay between gate high 

and enabling corresponding 

VDS monitor

tVDS_BL

VDS_BLANK_TIME[1:0] =  

00

01

10

11

5.10

2.55

1.28

0.60

6.80

3.40

1.70

0.80

8.50

4.25

2.13

1.00

µs

No.62 Sleep gate discharge resistor Rsgd

 Internal resistance 

between FET gate-

source pins to switch-o昀昀 

FET. 

VDD = 0V (sleep mode)

 VGS = 0.5V

- - 1 kOhm

No.59
VGS under voltage threshold 

high 
VGS_UVH  ICOM released 42 - 70 %VREG

No.60
VGS under voltage threshold 

low 
VGS_UVL  Warning on ICOM 36 - 63 %VREG

No.61 PWM frequency fDR_PWM - 20 100 kHz

No.62 Leakage from CPx - PHASEx RCP_LEAK

 RTyp at room temperature

 RMin at 150C TJ

0.5 1 -
MOh

m

No.63 VCPx discharge current IBOOST_DIS

 Ac琀椀vated by VSUP_OVH 

event

 From VCPx to VPHASEx

8 - 40 mA

Logic IO’s - FET inputs

No.64 Digital input high voltage VIN_DIG_H  Min. voltage logical high 80 - - %VDD

No.65 Digital input low voltage VIN_DIG_L  Max. voltage logical low - - 20 %VDD

No.66 Input pull-up resistance RIN_DIG_PU

 FETB2, FETB3-pins

 FETB1 in normal mode
90 - 410 kOhm

No.67 Input pull-down resistance RIN_DIG_PD  FETTx-pins 90 - 410 kOhm

No.104MISO RDSon pull-down RON_PD_MISO

 FETB1 (MISO) in SPI 

mode
0.5 1.1 3.4

kOhm

No.105MISO RDSon pull-up RON_PU_MISO

 FETB1 (MISO) in SPI 

mode
1.3 2.0 3.2

kOhm

No.106MISO source current IMISO_SOURCE

 FETB1 (MISO) in SPI 

mode
- 3 6

mA
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No.107MISO sink current IMISO_SINK

 FETB1 (MISO) in SPI 

mode
- 3 6

mA

Logic IO’s - EN input

No.68 Input pull-down resistance R_EN_PD  EN 90 - 410 kOhm

No.69
Bridge disable propaga琀椀on 

delay
ENPR_DEL

 From bridge disable 

EN<0.2VDD to VGS < 0.5V, 

CLOAD = 1nF

- - 1 µs

Logic IO’s - ICOM

No.70 Pull-up current ICOMPU  VICOM = 0V -2.2 - -5.0 mA

No.71 Pull-down current ICOMPD  VICOM = VDD 5.0 - 2.6 mA

No.72 ICOM PWM frequency fast fICOMF 85 100 115 kHz

No.73 ICOM PWM frequency slow fICOMS 10.6 12.5 14.4 kHz

No.74
SPI start-up pulse dura琀椀on 

on ICOM to enter SPI mode
tSPI_SU

 EN = Low

 FETTx = Low, FETBx = 

High

2048 /

fOSC

-
4096 /

fOSC

s

SPI Timing

No.75 SPI ini琀椀al setup 琀椀me tSPI_ISU 2 - - µs

No.76 SPI clock frequency fSPI - - 500 kHz

No.77 Rise/fall 琀椀mes tSPI_RF  CLK, CSB, MISO, MOSI - - 200 ns

No.78 CSB setup 琀椀me tCSB_SU 1 - - µs

No.79 CSB high 琀椀me tCSB_H 2 - - µs

No.80 Clock high 琀椀me tCLK_H 1 - - µs

No.81 Clock low 琀椀me tCLK_L 1 - - µs

No.82 Data in setup 琀椀me tDI_SU 1 - - µs

No.83 Data in hold 琀椀me tDI_H 500 - ns

No.84 Data out ready delay tDO_R  CLOAD at FETB1 < 50pF - 500 - ns

No.85 EEPROM read delay tEE_RD  EE_RD = 1 6 - µs

No.86 EEPROM write delay tEE_WR  EE_WR = 1 12 - - ms

No.87
Temperature for EEPROM 

read
TJ_EE_RD  Junc琀椀on temperature -40 - 150 C

No.88
Temperature for EEPROM 

write
T J_EE_WR  Junc琀椀on temperature -40 - 150 C
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Current Sense Ampli昀椀er

No.89 Input o昀昀set voltage VIS_IO

 Input di昀昀eren琀椀al voltage

within ±100mV

Common mode [-0.5, 

1.0] V

-7.6 - 7.6 mV

No.90
Input o昀昀set voltage 

thermal dri昀琀
VIS_IO_TDRIFT -10 - 10 µV/C

No.91
Input common mode 

rejec琀椀on ra琀椀o DC
ISCMRR_DC 60 - - dB

No.92
Input common mode 

rejec琀椀on ra琀椀o 1MHz
ISCMRR_AC 40 - - dB

No.93

Input power supply 

rejec琀椀on ra琀椀o DC for VDD 

supply

ISPSRR_DC 60 - - dB

No.94

Input power supply 

rejec琀椀on ra琀椀o 1MHz for VDD 

supply

ISPSRR_AC 40 - - dB

No.95 Closed loop gain ISGAIN

 Current sense gain =   

000

001

010

011

100

101

110

111

-3%

8.0

10.3

13.3

17.2

22.2

28.7

37.0

47.8

+3%

No.96 Output se琀琀ling 琀椀me ISSET

 Ampli昀椀ed output to 99% 

of 昀椀nal value a昀琀er input 

change

- - 1.0 µs

No.97 Output voltage range high VISENSE_MAX  ISENSE output max level VDD -0.02 - VDD V

No.98 Output voltage range low VISENSE_MIN  ISENSE output min level GND -  
GND+0.

02
V

No.99
Output short circuit current 

to ground
IISENSE_SC

 Output current 

satura琀椀on level
- 1.4 - mA

No.100Gain bandwidth (GBW) ISGBW 6 - - MHz

No.101Output slew rate ISSR -- 8 - V/µs

No.102CM spike recovery ISCM_REC

 CM spike = ±1.5V, 

t=250ns
- - 730 ns

No.103VREF voltage input VREF 0 - 50 %VDD

Table 10- 4 General Electrical Speci昀椀ca琀椀ons
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6.1. MLX83203 Typical Performance Graphs

Figure 10-4 MLX83203 Regulated output voltage vs.

supply voltage

Figure 10- 5 MLX83203 Regulated output voltage vs.

supply voltage

Figure 10- 6 MLX83203 High-side driver FET RON

resistance vs. supply voltage

Figure 10-7 MLX83203 High-side driver FET ROFF

resistance vs. supply voltage

Figure 10- 8 MLX83203 Low-side driver FET RON

resistance vs. supply voltage
Figure 10-9 MLX83203 Low-side driver FET ROFF

resistance vs. supply voltage

Page 15 of 44    



REVISION 5.7 – JUNE 2020
3901083203

MLX83203-MLX83202 Automo琀椀ve 3-Phase BLDC Pre-Driver
Datasheet

6.2. MLX83202 Typical Performance Graphs

Figure 10- 10 MLX83202 Regulated output voltage

vs. supply voltage

Figure 10-11 MLX83202 Regulated output voltage

vs. supply voltage

Figure 10- 12 MLX83202 High-side driver FET RON

resistance vs. supply voltage

Figure 10- 13 MLX83202 High-side driver FET ROFF

resistance vs. supply voltage

Figure 10-14 MLX83202 Low-side driver FET RON

resistance vs. supply voltage
Figure 10-15 MLX83202 Low-side driver FET ROFF

resistance vs. supply voltage
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7. Block Diagram

Bi-directional, Serial Diagnostics Interface
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Driver
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Charge Pump
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Charge 

Pump 
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CPx
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VDD
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3
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Figure 11-16 Block diagram
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8. Func琀椀onal Descrip琀椀on

8.1. Supply System

The MLX83203-2 is supplied via pins VSUP and VDD. The power supply VSUP supplies the internal opera琀椀on

of the pre-driver, the charge pump and the voltage regulator used for the bootstrap based architecture. The

digital supply VDD supplies the IO’s and the current sense ampli昀椀er.  

VSUP

3.3V VBG POR

VDD

IO’s CSA

RCOEEPROM Diagnostics

VREG

Drivers

Inputs

Outputs

Internal
VBOOST

CP

Figure 12- 17 Principle organiza琀椀on of the supply system

8.1.1. Power Supply - VSUP

The internal opera琀椀on of the pre-driver is supplied from the power supply input pin VSUP. It supplies the

bandgap reference, power-on-reset system and internal 3.3V regulator. This 3.3V regulator in turn supplies

the  EEPROM,  RC-oscillator  and  diagnos琀椀cs.  For  safety  reasons  the  pre-driver  provides  integrated  under

voltage   and over voltage   detec琀椀on on VSUP.

8.1.2. Charge Pump - VBOOST

The IC comprises a charge pump, supplied from VSUP, which allows full device opera琀椀on down to 4.5V. The

charge  pump  boosted  output  voltage  is  available  on  VBOOST.  This  boosted  voltage  powers  the  voltage

regulator  VREG  used  to  supply  the  low-side  drivers  directly,  and  high-side  drivers  via  the  bootstrap

architecture.  See  Figure   4  -1 for  the  standard  charge  pump  con昀椀gura琀椀on  where  VBOOST  is  regulated

rela琀椀ve to ground. The charge pump will not be switching when V SUP > VREG + 2xVf, diode.

An alterna琀椀ve mode of opera琀椀on for the charge pump supports the use of an external low drop N-FET for

reverse polarity protec琀椀on. In this mode the charge pump boosts the output voltage rela琀椀ve to the supply

voltage  instead  of  rela琀椀ve  to  ground,  see  applica琀椀on  diagram  in  Figure   4  -2.  The  disadvantage  is  an

addi琀椀onal amount of dissipa琀椀on inside the driver to regulate VREG.

The  charge  pump architecture  is  a  supply  voltage  doubler  with  feedback  loop  for  stable  output  voltage

genera琀椀on,  as  shown in  Figure   12  -18.  It  can  be con昀椀gured in  EEPROM to  either  regulate  the boosted

output voltage VBOOST rela琀椀ve to ground or rela琀椀ve to the supply voltage, see Figure  12 -19 for the typical

output voltage. Furthermore the EEPROM con昀椀gura琀椀on allows disabling the charge pump for applica琀椀ons

not requiring the low voltage opera琀椀on, in order to reduce the overall power consump琀椀on.
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For safety reasons the pre-driver provides integrated under voltage   detec琀椀on on VBOOST.  In addi琀椀on the

charge pump comprises a discharge switch in order to keep VBOOST output voltage in a safe opera琀椀ng area

in case of  over  voltage on the supply input  pin.  The discharge switch is  ac琀椀vated as soon as the supply

voltage  VSUP  exceeds  the  VSUP_OVH threshold  level  and  is  deac琀椀vated  when  it  drops  below  the  V SUP_OVL

threshold.  At the same 琀椀me the charge pump is deac琀椀vated.

EN_CP CPMODE Charge pump con昀椀gura琀椀on

0 x Charge pump disabled

1 0
Charge pump con昀椀gured to regulate VBOOST rela琀椀ve to ground, to 

support low voltage opera琀椀on

1 1
Charge pump con昀椀gured to regulate VBOOST rela琀椀ve to the supply, to 

support the use of a reverse polarity N-FET

Table 12- 5 Charge pump con昀椀gura琀椀on op琀椀ons

Control

Level shift 

with 

dead time 

& 

slope

COMP

COMP

OPA

EN_CP

CP_FB

VBOOST_UV

CPMODE

VSUP

VSUP
CP_DSCHG

VSUP CP VBOOST

fCP

CPMODE

Figure 12-18 Charge pump principle schema琀椀c
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 [
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]

VSUP [V]

Charge Pump and Voltage Regulator Output vs Power Supply Input

CP Mode 0 - VBOOST

CP Mode 1 - VBOOST

VREG

CPx-GATETx

Figure 12-19 Charge pump output and driver supply

8.1.3. Voltage Regulator - VREG

The voltage regulator regulates the power supply down to 12V, in order to supply the low-side gate drivers

and  switch  the  external  low-side  N-FETs  without  gate-source  over  voltage  at  high  ba琀琀ery  voltages.  The

regulated output voltage VREG further provides the bootstrap voltage for driving the high-side N-FETs. 

For safety reasons the pre-driver provides integrated under voltage   and over voltage   detec琀椀on on VREG.
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TopDRV

BotDRV

CPx

GATETx

PHASEx

GATEBx

TopDRV

BotDRV

Top Driver

Bottom 

Driver

Ccpx

Rshunt

12V

regulator VREG

3

3

3

3

VBATF

Figure 12- 20 Voltage regulator for driver supply – VREG

8.1.4. Digital Supply - VDD

The MLX83203-2 comprises a current sense ampli昀椀er. The current sense ampli昀椀er and IO’s are supplied from

the digital supply VDD. 

For safety reasons the pre-driver provides integrated under voltage   detec琀椀on on VDD.

Note:      

When supplying VDD with a limited output impedance (e.g. from a microcontroller IO) the performance of

the ampli昀椀er may be a昀昀ected.

8.1.5. Sleep Mode

Sleep  mode  is  ac琀椀vated  when  the  digital  supply  input  VDD  is  pulled  below  “ VVDD  sleep  voltage  

threshold  low”.  In  sleep  mode  the  charge  pump  is  disabled  and  the  current  consump琀椀on  on  VSUP  is

reduced. All gate drivers are switched o昀昀 via sleep gate discharge resistors  RSGD. The pre-driver will wake-up

as soon as the voltage level on VDD rises above “VVDD sleep voltage threshold high”.

Pin Name State in sleep mode

CP The charge pump is disabled.

VBOOST
Since the charge pump is disabled VBOOST is pulled to the supply voltage via the external 

charge pump diodes.

GATEBx
In sleep mode, gate-discharge resistors (RSGD) between GATEBx and DGND are ac琀椀vated, 

ensuring all low-side gate drivers are switched o昀昀

GATETx In sleep mode, gate-discharge resistors (RSGD) between GATETx and PHASEx are ac琀椀vated, 
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ensuring all high-side gate drivers are switched o昀昀

PHASEx Phases are kept low with GATETx through the internal body diode of the pre-driver

VREG Voltage regulator is disabled

CPx Any charge that remains a昀琀er VREG is disabled will leak to ground

ISENSE Current sense ampli昀椀er is supplied from VDD, and thus not ac琀椀ve

FETBx, FETTx

EN, ICOM
All IO’s are supplied from VDD, and thus not ac琀椀ve

Table 12-6 Drivers in Sleep Mode

Notes:

1. In case any of the digital input pins are externally pulled high while VDD is low, current will 昀氀ow into

VDD via internal ESD protec琀椀on diodes  . This condi琀椀on is not allowed.

2. When  VDD  is  pulled  low,  also  ICOM  will  go  low.  This  should  not  be  interpreted  as  a  diagnos琀椀c

interrupt.

CPx

GATETx

PHASEx

VREG

GATEBx

RSGD

RSGD

Figure 13- 1-5 Drivers in Sleep Mode

8.2. Gate Drivers

8.2.1. PWM Input Control Logic – FETBx & FETTx

Each of the 6 external N-FETs can be controlled independently via the 6 digital PWM input pins: FETBx and

FETTx.  However,  the  digital  logic  provides  the  op琀椀on to  control  the  3  external  half  bridges  with  only  3

control signals, by shor琀椀ng high-side and low-side PWM input pins for each half bridge. 

The IC provides internal shoot through protec琀椀on since the digital logic prevents simultaneous ac琀椀va琀椀on of

both high-side and low-side driver of one half bridge. A con昀椀gurable dead 琀椀me   ensures the high-side (low-

side) N-FET is fully switched o昀昀, before switching on the complementary low-side (high-side) N-FET.
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For safety reasons the pre-driver provides  integrated drain-source   and  gate-source monitoring   for each of

the 6 external N-FETs.

GATETx

PHASEx

GATEBx

Dead Time

Dead Time

FETTx

FETBx

EN

Figure 12-21 Input control logic of the driver stage

8.2.2. Enable Input EN

The enable input pin EN enables the gate driver outputs when set high. When reset, all gate driver outputs

are switched to the low state, switching o昀昀 all external N-FETs. This is performed by pulling all gate drivers

to ground via the pull-down on-resistances. The enable pin can be used by the microcontroller to disable all

drivers in case of any fault detec琀椀on.

While EN is low, the programming of the EEPROM via SPI can be ini琀椀ated by pulling ICOM low for the SPI

start-up 琀椀me speci昀椀ed by t  SPI_SU  .

8.2.3. Gate Driver Supply and Bootstrap Architecture –
VREG & CPx

The voltage regulator   regulates the power supply voltage down to 12V.  The regulated voltage is  used to

directly supply the low-side drivers. To provide su昀케cient supply voltage for the high-side drivers a bootstrap

architecture is used. When the low-side N-FET is switched on, the phase voltage will be pulled low and the

bootstrap capacitor is charged from the VREG bu昀昀er capacitor through the bootstrap diode. A昀琀erwards, if

the  low-side  N-FET  is  switched  o昀昀 and  the  high-side  N-FET  is  switched  on,  the  charge  of  the  bootstrap

capacitor is used to supply su昀케cient gate drive voltage to the high-side N-FET. 
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8.3. Integrated Current Sense Ampli昀椀er

The IC comprises an integrated fast, high-bandwidth, low o昀昀set current sense ampli昀椀er.

The current sense ampli昀椀er is supplied from the digital supply. It senses the voltage over the low-side shunt,

ampli昀椀es it with the gain programmed in EEPROM   and adds the o昀昀set provided on VREF. The output of the

ampli昀椀er is available on ISENSE.

ISENSE=Current ×Shunt ×Gain
EEPROM

+V
VREF

 

VDD

VREF

IBP

IBM

ISENSE OPAOPA

1

Figure 12- 22 Current Sense Ampli昀椀er
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8.4. Protection and Diagnostic Functions

8.4.1. Power Supply Over Voltage Shutdown (VSUP_OV)

The pre-driver  has  an  integrated  VSUP over  voltage shut  down   to  prevent  destruc琀椀on of  the  IC  at  high

supply voltages. 

8.4.2.  Power Supply Under Voltage Warning (VSUP_UV)

The pre-driver has an integrated VSUP under voltage detec琀椀on  . The diagnos琀椀cs interface will give a warning

to the microcontroller. It is the responsibility of the microcontroller to take ac琀椀on in order to ensure reliable

opera琀椀on.

8.4.3. Digital Supply Under Voltage Warning (VDD_UV)

The pre-driver has an integrated VDD under voltage detec琀椀on  . The diagnos琀椀cs interface will give a warning

to the microcontroller. It is the responsibility of the microcontroller to take ac琀椀on in order to ensure reliable

communica琀椀on between microcontroller and pre-driver.

8.4.4. VBOOST Under Voltage Warning (VBOOST_UV)

The integrated charge pump boosts the supply voltage in  low voltage opera琀椀on on the VBOOST output.

There is an under voltage detec琀椀on on VBOOST   to warn the microcontroller the charge pump is not ready. It

is the responsibility of the microcontroller to take ac琀椀on in order to ensure reliable motor opera琀椀on. 

8.4.5. Gate  Driver  Supply  Over  Voltage
Warning/Shutdown (VREG_OV)

The MLX83203-2 comprises an integrated  VREG over voltage detec琀椀on  .  The reac琀椀on of the pre-driver on

this VREG_OV event depends on the status of the Bridge Feedback   bit in EEPROM. If this VREG_OV_BF_EN

bit is set the pre-driver will disable all gate drivers, switching o昀昀 all external N-FETs. If the bit is reset it will

just give a warning to the microcontroller. 

VREG_OV_BF_EN Pre-driver reac琀椀on VREG_OV event

0 VREG_OV is reported on ICOM, but the drivers remain ac琀椀ve

1 VREG_OV is reported on ICOM and the drivers are disabled

Table 12- 7 EEPROM Con昀椀gura琀椀on for VREG over voltage detec琀椀on

8.4.6. Gate  Driver  Supply  Under  Voltage  Warning
(VREG_UV)

The pre-driver detects when the regulated voltage drops below the under voltage threshold  . The diagnos琀椀cs

interface will  give a warning to the microcontroller.  It  is  the responsibility  of  the microcontroller  to take
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ac琀椀on in order to ensure reliable switching of the external N-FETs, since the VREG voltage directly supplies

the low-side gate drivers.

8.4.7. Gate  Source  Voltage  Monitoring  Warning
(VGS_UV)

In  order  to  ensure  reliable  switching  of  the  high-side  N-FETs,  the  MLX83203-2  comprises  gate-source

monitors for each of the high-side N-FETs. In case of an under voltage  , the diagnos琀椀cs interface will give a

warning  to  the  microcontroller,  if  the  gate-source  comparators  are  enabled  in  EEPROM  .  It  is  the

responsibility of the microcontroller to take ac琀椀on in order to ensure reliable switching of the high-side gate

drivers. 

8.4.8. Over Temperature Warning (OVT)

If  the  junc琀椀on  temperature  exceeds  the  speci昀椀ed  threshold  ,  a  warning  will  be  communicated  to  the

microcontroller.  The  pre-driver  will  con琀椀nue  in  normal  opera琀椀on.  It  is  the  responsibility  of  the

microcontroller to protect the IC against over temperature destruc琀椀on.

8.4.9. Shoot Through Protection and Dead Time

The pre-drivers’ internal implementa琀椀on   guarantees that low-side and high-side N-FET of the same external

half bridge cannot be conduc琀椀ng at the same 琀椀me, preven琀椀ng a short between the supply and ground. In

addi琀椀on  the  pre-driver  provides  a  programmable  dead  琀椀me   in  EEPROM.  The  dead  琀椀me  sets  the  delay

between  the  moment  when  the  high-side  (low-side)  N-FET  is  switched  o昀昀,  and  the  moment  when  the

complementary low-side (high-side) N-FET can be switched on.

8.4.10. Drain-Source  Voltage  Monitoring
Warning/Shutdown (VDS_ERR)

The  MLX83203-2  provides  a  drain-source  voltage  monitoring   feature  for  each  external  N-FET  to  protect

against short  circuits to ground or supply.  For the high-sides the drain-source voltage are sensed via the

VBATF –and PHASEx-pins. For the low-sides the PHASEx –and IBP-pins are used. The  drain-source voltage

comparator   can be enabled or disabled in EEPROM.

The drain-source voltage monitor for a certain external N-FET is ac琀椀vated when the corresponding input is

switched on and the dead 琀椀me has passed. An addi琀椀onal blanking 琀椀me   can be programmed in EEPROM. If

the drain-source voltage remains higher than the VDS monitor threshold voltage  , the VDS error is raised. The

threshold voltage is con昀椀gurable in EEPROM.

The reac琀椀on of the pre-driver on a VDS error can be con昀椀gured in EEPROM with the Bridge Feedback   bit. If

this  bit is  set the pre-driver automa琀椀cally disables the drivers when a VDS error is detected. If  the bit is

reset, the drivers remain ac琀椀ve. In both cases the VDS error will be reported to the microcontroller.

VDS_COMP_EN VDS_BF_EN Pre-driver reac琀椀on on VDS-error event

0 x Any VDS error is ignored and no error is reported on ICOM

1 0 VDS_ERR is reported on ICOM, but the drivers remain ac琀椀ve

1 1 VDS_ERR is reported on ICOM and the drivers are disabled
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Table 12-8 EEPROM Con昀椀gura琀椀on for drain-source error detec琀椀on
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8.4.11. EEPROM Error Warning (EEP_ERR)

To  ensure  reliable  communica琀椀on  with  EEPROM  the  pre-driver  provides  an  automa琀椀c  single  bit  error

correc琀椀on and double error  detec琀椀on.  If  two bits  in the addressed word are bad the EEPROM gives the

EEP_ERR warning, indica琀椀ng a double error was detected.

8.4.12. Diagnostics Interface – ICOM

All diagnos琀椀c events described above are reported to the microcontroller via a single pin, ICOM. In normal

opera琀椀on, when no error is detected, ICOM is default high. 

The ICOM interface acts as a serial interface that feeds back detailed diagnos琀椀cs informa琀椀on. If an error is

detected,  ICOM goes  from default  high  to  communica琀椀ng  a  PWM-signal  .  The  speed  of  this  PWM signal

depends on the EEPROM con昀椀gura琀椀on of bit PWM_SPEED  . Each error corresponds to a duty cycle with a 5-

bit resolu琀椀on.  Thus the microcontroller can dis琀椀nguish di昀昀erent errors by reading the duty cycle, see Table

 12 -11.

PWM_SPEED Descrip琀椀on

0 Slow mode: for slow microcontrollers

1 Fast mode : for fastest response of microcontroller

Table 12-9 EEPROM Con昀椀gura琀椀on for diagnos琀椀cs communica琀椀on speed

The duty cycle is transmi琀琀ed un琀椀l the microcontroller sends the acknowledgement. This is done by pulling

ICOM low for more than a PWM-period,   t  Ack   > t  ICOM  . At each ICOM falling edge the pre-driver checks the actual

voltage on ICOM in order to detect an acknowledgement. A昀琀er acknowledgement the duty cycle of the next

error is transmi琀琀ed, if mul琀椀ple errors were detected. All errors have been reported when the end-of-frame

duty cycle is send. When all errors are physically removed, and the end-of-frame message is acknowledged

by the microcontroller, ICOM returns to its default high state.

Physical 

Error

ICOM

MCU 

Acknowledge

Error Information End-of-Frame Default highDefault high

Figure 12-23 ICOM Diagnos琀椀cs Communica琀椀on
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Notes:

1. When VDD is pulled low to put the pre-driver in sleep mode, ICOM will go low as well. This should

not be interpreted as a diagnos琀椀c interrupt. As soon as VDD goes high, the pre-driver wakes-up and

ICOM will return to its default high state.

2. At  POR  it  is  possible  that  the  voltages  on  VSUP  and  VREG  were  not  above  the  under  voltage

thresholds (e.g. due to charging of external capacitors). It is possible that ICOM reports these under

voltage  errors  a昀琀er  POR.  This  implies  that  the  microcontroller  has  to  acknowledge  these  errors

before ICOM will be in its default high state and the pre-driver is ready for normal opera琀椀on.

The drivers are disabled when The drivers are enabled again as soon as

An error condi琀椀on is detected for which the hardware

protec琀椀on is ac琀椀vated 

VSUP_OV

VREG_OV 

VDS_ERR

The microcontroller acknowledges the error

VDD = Low (sleep mode) VDD = High (wake-up) 

EN    = Low EN    = High

Table 12- 10 Pre-Driver Output State Summary

Microcontroller Pre-Driver

Cload 

<100pF

VDD

<5mA

<5mA

Interrupt / Read duty cycle

Acknowledge

ICOM

VDD

ICOM_OUT

ICOM_IN

Figure 12- 24 ICOM Diagnos琀椀cs Interface

In case mul琀椀ple errors occur at the same 琀椀me, the priority is as de昀椀ned in Table  12 -11. The highest priority

is 0 and 16 is the lowest priority. 
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Priority Error Event % Duty Cycle Debounce Time Descrip琀椀on

11 ICOM_EOF 94.44 % (±1%) n/a End of frame

10 VDS_ERR 83.33 % (±1%) 2 µs

VDS Error = VDS_T1 | VDS_T2 | VDS_T3 

| VDS_B1 | VDS_B2 | VDS_B3

This event can be masked by se琀�ng 

VDS_COMP_EN = 0

To avoid erroneous triggering due to 

switching there is a programmable 

blanking 琀椀me on top of the debounce 

琀椀me: VDS_BLANK_TIME[1:0].

9 EEP_ERR 55.56 % (±1%) n/a EEPROM dual error detected

8 VDD_UV 50.00 % (±1%) 8 µs VDD under voltage

7 VSUP_OV 44.44 % (±1%) 2 µs VSUP over voltage

6 VSUP_UV 38.89 % (±1%) 8 µs VSUP under voltage

5 OVT 33.33 % (±1%) 2 µs OVT over temperature

4 VREG_UV 27.78 % (±1%) 16 µs VREG under voltage

3 VGS_UV 22.22 % (±1%) 2 µs

VGS under voltage

This event can be masked by se琀�ng 

VGS_UV_COMP_EN = 0

2 VBOOST_UV 16.67 % (±1%) 16 µs VBOOST under voltage

1 VREG_OV 11.11 %  (±1%) 2 µs

VREG over  voltage

This event can be masked by se琀�ng 

VGS_UV_COMP_EN = 0

Table 12- 11 Overview Diagnos琀椀cs over ICOM with Priority De昀椀ni琀椀ons
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8.5. EEPROM Con昀椀gura琀椀on

The  MLX83203-2  provides  an  EEPROM for  con昀椀gura琀椀on of  the  IC,  the  current  sense  ampli昀椀er  and  over

current comparator, protec琀椀on and diagnos琀椀c func琀椀ons. This allows to op琀椀mize the pre-drivers’ opera琀椀on

for the applica琀椀on requirements. The con昀椀gura琀椀on can be done at customer produc琀椀on tes琀椀ng by using the

PTC-04, or by the microcontroller via a custom program interface.

The EEPROM features single error correc琀椀on and double error detec琀椀on  .

8.5.1. Memory Map

The MLX83203-2 comprises 6 bytes of EEPROM for user con昀椀gurability. The 昀椀rst two bytes are not used for

the internal con昀椀gura琀椀on of the pre-driver, and can thus be used by the customer for traceability purposes.

The  other  4  bytes  are  used  for  con昀椀gura琀椀on  of  the  current  sense  ampli昀椀er  and  con昀椀gura琀椀on  of  the

diagnos琀椀cs. 

The pre-driver is programmed with default se琀�ngs per table below.

Address ED7 ED6 ED5 ED4 ED3 ED2 ED1 ED0

0 - - - - - - - MLX

0x00 0 0 0 0 0 0 0 0

1 - - - - - - - MLX

0x00 0 0 0 0 0 0 0 0

2 DEAD_TIME[2:0] VDSMON[2:0] CPMODE MLX

0x7C 011 111 0 0

3
VDS_BLANK_TIME[1:0

]
PWM_SPEED - CUR_GAIN[2:0] MLX

0x86 10 0 0 011 0

4
VREG_OV

_BF_EN

VDS

_BF_EN

VDS

_COMP_EN

VGS_UV

_COMP_EN
MLX EN_CP - MLX

0xF4 1 1 1 1 0 1 0 0

5(-6-7) SPI_EN MLX - - - - - MLX

0xC0 1 1 0 0 0 0 0 0

Table 12-12 EEPROM Memory Map and Default Con昀椀gura琀椀on
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Bit Name Descrip琀椀on Default

Con昀椀gura琀椀on of the IC

CPMODE De昀椀nes the mode of opera琀椀on of the internal charge pump

1: VBOOST voltage is regulated rela琀椀ve to VSUP 

for reverse polarity N-FET protec琀椀on

0: VBOOST voltage is regulated rela琀椀ve to GND

for low voltage opera琀椀on with minimal power consump琀椀on

0

EN_CP De昀椀nes the status of the pre-drivers’ internal charge pump

1: Charge pump ac琀椀ve

0: Charge pump not ac琀椀ve

1

SPI_EN De昀椀nes the accessibility of EEPROM through the custom SPI interface

1: EEPROM accessible via the custom SPI interface

0: EEPROM not accessible via the custom SPI interface

1

Con昀椀gura琀椀on of the Current Sense Ampli昀椀er and Over Current Comparator 

CUR_GAIN[2:0] De昀椀nes the gain of the current sense ampli昀椀er 011

Con昀椀gura琀椀on of the Protec琀椀on and Diagnos琀椀c Func琀椀ons

PWM_SPEED De昀椀nes the diagnos琀椀cs communica琀椀on speed on ICOM

1: Fast mode for fastest response of microcontroller

0: Slow mode for low-end microcontrollers

0

VREG_OV_BF_EN De昀椀nes the pre-drivers’ reac琀椀on on a regulated supply over voltage:

1: Report VREG_OV on ICOM and disable gate drivers

0: Report VREG_OV on ICOM without e昀昀ect on gate drivers

1

DEAD_TIME[2:0] De昀椀nes the dead 琀椀me between switching o昀昀 high-side (low-side) N-FET

and switching on complementary low-side (high-side) N-FET

011

VDSMON[2:0] De昀椀nes the threshold level for the VDS monitoring of the external N-

FETs

111

VDS_BLANK_TIME[1:0] De昀椀nes the dura琀椀on of the VDS blanking 琀椀me a昀琀er switching on the N-

FET

10

VDS_COMP_EN De昀椀nes the status of the pre-drivers’ drain-source monitoring

1: Drain-source comparators ac琀椀ve

0: Drain-source comparators not ac琀椀ve

1

VDS_BF_EN De昀椀nes the pre-drivers’ reac琀椀on on a drain-source fault:

1: Report VDS_ERR on ICOM and disable gate drivers

0: Report VDS_ERR on ICOM without e昀昀ect on gate drivers

1

VGS_UV_COMP_EN De昀椀nes the status of the pre-drivers’ gate-source monitoring

1: Drain-source comparators ac琀椀ve

0: Drain-source comparators not ac琀椀ve

1

Table 12- 13 EEPROM Bit Descrip琀椀on
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8.5.2. “SPI Program Mode”

The EEPROM memory can be accessed through a custom SPI interface. It allows the user to read/program

the EEPROM by the microcontroller in the applica琀椀on. This custom interface re-uses the low-side driver pins

for SPI communica琀椀on. 

Since  the  same  pins  are  used  for  both  reading/wri琀椀ng  the  EEPROM  and  for  controlling  the  motor,  the

EEPROM is only accessible when the motor is not running. Furthermore it  is necessary to apply a certain

sequence of condi琀椀ons before the pre-driver will  enter the “SPI Program Mode”. Once in this mode, the

EEPROM  can  be  accessed  for  reading  and  wri琀椀ng,  un琀椀l  the  IC  enters  “Normal  Mode”  again  and  motor

opera琀椀on is possible.

Driver Logic

Custom 

SPI
EEPROM

Diagnostics

EN

FETTx

FETBx

ICOM

Figure 12- 25 Custom SPI interface

Pin Name SPI Signal Descrip琀椀on

ICOM CSB SPI-frames are de昀椀ned by CSB low 

FETB3 MOSI
The MOSI (Master Out – Slave In) shi昀琀 register is reading in 

data on the rising edge of CLK

FETB2 CLK Clock input, each SPI-frame has to consist of 16 clock periods

FETB1 MISO
The MISO (Master In – Slave Out) output is guaranteed to be 

stable while the CLK is low

Table 12- 14 SPI Signals

The EEPROM controller refreshes the registers with the EEPROM conf. every 2ms (with same accuracy as the 

RCO). The loading of the EEPROM con昀椀gura琀椀on in the con昀椀gura琀椀on registers takes <100µs. During this loading, 

entry in SPI is forbidden, to guarantee valid data in the registers and to prevent the digital ge琀�ng in a locked 

stage. If the pre-driver is in a locked stage, a POR is necessary. Therefore entry in SPI is advised a昀琀er POR in a 

昀椀xed window, as de昀椀ned in Figure  12 -26.

0 2 4 6 8 10 12 14 16 18 20 22 24 t [ms]

Figure 12-26 Entry in SPI mode a昀琀er POR 

(green = safe zone to enter SPI mode, red = accuracy of the 2ms 琀椀mer, orange = loading 琀椀me of 100us)

Page 33 of 44    



REVISION 5.7 – JUNE 2020
3901083203

MLX83203-MLX83202 Automo琀椀ve 3-Phase BLDC Pre-Driver
Datasheet

8.5.2.1. Entering “SPI Program Mode”

The MLX83203-2 enters “SPI Program Mode  ” when all below condi琀椀ons are sa琀椀s昀椀ed. 

 ICOM

 Any pending errors have been removed and acknowledged, so ICOM is in default high state

 A low level pulse is applied on ICOM for a 琀椀me t  SPI_SU   

At the end of this pulse, the rising edge, below condi琀椀ons are checked as well

 EN = 0

 FETTx = Low (High-side FET inputs o昀昀) & FETBx = High (Low-side FET inputs o昀昀)

Note  : To enter “SPI Program Mode  ” the MCU has to pull the FETB1-pin high. When the pre-driver enters this

mode,  the  FETB1-pin  becomes  the  MISO  push-pull  output  pin  with  default  low  state.  The  MCU  should

release the FETB1/MISO-pin as soon as possible, as a current may be 昀氀owing from the MCU pin to the pre-

driver pin. Make sure the current does not exceed the pre-drivers’ max. speci昀椀ed MISO sink current and

check poten琀椀al e昀昀ects on microcontroller side.

8.5.2.2. Exiting “SPI Program Mode”

The MLX83203-2 will exit the “SPI Program Mode” when the enable input EN is pulled high. Similar to when

the MLX83203-2 comes out of POR, a昀琀er leaving the “SPI Program Mode” the pre-driver is blocked un琀椀l the

data have been copied to the registers. Meaning that before entering “Normal Mode” the EEPROM write will

be completed and the EEPROM state machine will copy all EEPROM contents into registers. During this 琀椀me

ICOM is kept low. When it returns to its default high state the pre-driver is ready for normal opera琀椀on.

8.5.2.3. Protocol

Once  the  IC  is  in  “SPI  Program  Mode”  the  microcontroller  can  read/write  the  EEPROM,  following  the

protocol depicted below.

n+2[0] n+2[1]

CSB

CLK

MOSI

MISO

Latch data into

 MOSI register on 

CLK Rising edge 

n[0]

READ INSTRUCTION

If COMM_ERR = 0

Start EE_RD

EE_READY=1

Data in

 DATA latch

Copy latched DATA into 

MISO [10:4]

MISO[10:4] contains DATA 

requested in previous Read 

instruction
 

n[1] n[2]

n[0] n[1]

n+1[0] n+1[1] n+1[2]n[1]n[15]

n[15]

Data on MISO stable 

(valid) while CLK is 

LOW

WRITE INSTRUCTION

n[1]n+1[15]

EE_READY=1

Data in

 DATA LATCH register

If comm_err = 0

Start EE_WR

Copy latched DATA 

(not read from EEPROM!)

 into MISO [10:4]

MISO[10:4] contains previous 

MOSI[10:4] DATA

n+1[0] n+1[1] n+1[15] n+2[0] n+2[1]

> tEE_WR>tEE_RD

Figure 12- 27 SPI Protocol (LSB 昀椀rst)

8.5.2.4. Registers Description

MOSI [15:0]

Bit [15] Bit [14] Bit [13] Bit [12] Bit [11] Bit [10] Bit [9] Bit [8]

MOSI_PAR x x CMD [1:0] MOSI_DATA [7:5]

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]

MOSI_DATA [4:1] x ADDRESS [2:0]

Table 12- 15 MOSI frame descrip琀椀on

MISO[15:0]
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Bit [15] Bit [14] Bit [13] Bit [12] Bit [11] Bit [10] Bit [9] Bit [8]

MISO_PAR COMM_ER

R

EE_READY CMD [1:0] MISO_DATA [7:5]

Bit [7] Bit [6] Bit [5] Bit [4] Bit [3] Bit [2] Bit [1] Bit [0]

MISO_DATA [4:1] x ADDRESS [2:0]

Table 12- 16 MISO frame descrip琀椀on

Bit Descrip琀椀on

ADDRESS Address of the byte in EEPROM that needs to be read/wri琀琀en to.

MOSI_DATA[7:1]
In case of write command, the data that needs to be wri琀琀en. Don’t care for any read 

command.

MISO_DATA[7:1]
In case previous command was write instruc琀椀on, it returns the data that was wri琀琀en. In 

case of a read instruc琀椀on, it returns the data read from EEPROM.

CMD [1:0]

Read/Write command

00: EE_RD: Read command

01: EE_WR: Write command

10: EE_RDAW1

11: EE_RDAW2

EE_READY

Reading/wri琀椀ng the EEPROM takes a certain 琀椀me, speci昀椀ed by t  EE_RD   and t  EE_WR   

respec琀椀vely. These 琀椀mes de昀椀ne the minimum 琀椀me CSB (ICOM) has to remain high 

between two SPI-frames in order to 昀椀nish the read/ write ac琀椀on.

As soon as the read/write ac琀椀on starts, the EE_READY bit is reset. A昀琀er comple琀椀on of 

the read/write ac琀椀on the bit is set. 

If the read/write delay between SPI-frames was long enough to execute the read/write 

ac琀椀on, the EE_READY bit will thus be set, signaling the read/write ac琀椀on was 昀椀nished. If 

the 琀椀me was too short, the bit will s琀椀ll be 0.

COMM_ERR

This bit indicates if the previous MOSI-frame was received correctly. If no 

communica琀椀on error occurred the bit will be reset, and the read/write ac琀椀on was 

started as soon as CSB was pulled high.

If a communica琀椀on error occurred in the previous MOSI-frame the read/write command

was not executed. Possible communica琀椀on errors are:

Odd parity bit was set incorrect

Number of clock periods was not equal to 16

MOSI_PAR, 

MISO_PAR
Odd parity bit of the current MOSI/MISO frame. 

Table 12- 17 MOSI/MISO frames bit descrip琀椀on
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Latches

MISO

CMD[1:0] MOSI_DATA[6:0]
MOSI_

PAR
X X X ADDRESS[2:0]

CMD[1:0] MISO_DATA[6:0]
MISO_

PAR
EE_

READY

COMM

_ERR
X ADDRESS[2:0]

[11:12] [10:4]15 14 13 3 [2:0]

EEPROM

COMM

_ERR

CLK COUNTER=16

MOSI

EE_

READY DATA[6:0]

Figure 12-28 MOSI/MISO registers and rela琀椀on to internal data latches

8.5.2.5. Read Instruction

In  order  to  read  one  of  the  EEPROM  bytes,  the  microcontroller  should  compose  the  MOSI(N)  frame

according to Table  12 -15 with the address it wants to read, the read command and set the odd parity bit in

a correct way.

A昀琀er transmission of this MOSI(N)-frame and when the CSB signal is pulled high, the pre-driver will start to

read the data at the speci昀椀c address. If CSB is kept high long enough for the pre-driver to execute the read

ac琀椀on, it will transmit the read data on the next MISO(N+1)-frame.

The data in this MISO(N+1)-frame is valid only if 

 COMM_ERR = 0 : no communica琀椀on error was detected on the previous MOSI(N)-frame

 EE_READY = 1 : the read delay was long enough to 昀椀nish the read

 MISO_PAR = correct : the MISO(N+1)-frame has a correct odd parity bit 
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8.5.2.6. Write Instruction

The MLX83203-2 provides di昀昀erent con昀椀gura琀椀on op琀椀ons through the EEPROM programming. In order to

program one of the EEPROM bytes, the microcontroller should compose the MOSI(N) frame according to

Table  12 -15 with the address and data it wants to write, the write command and set the odd parity bit in a

correct way.

A昀琀er transmission of this MOSI(N)-frame and when the CSB signal is pulled high, the pre-driver will start to

write the data at the speci昀椀c address. If CSB is kept high long enough the pre-driver will be able to complete

the write instruc琀椀on.

In total three veri昀椀ca琀椀on steps are possible in order to ensure successful wri琀椀ng of the EEPROM. On the 昀椀rst

MISO-frame a昀琀er the write command, it can be checked if the write command is received correctly and the

correct address and data are used. In the next two MISO-frames the data wri琀琀en in EEPROM can be read in

order to guarantee the desired data has been wri琀琀en in EEPROM

 Veri昀椀ca琀椀on Step 1: Correct receive of the write instruc琀椀on using the MISO(N+1)-frame

 COMM_ERR = 0 : no communica琀椀on error detected on MOSI(N)-write command

 EE_READY = 1 : the write delay was long enough to 昀椀nish the write instruc琀椀on

 MISO_PAR = correct : the MISO(N+1)-frame has a correct odd parity bit 

 MISO_DATA(N+1) = MOSI_DATA(N) : the correct data was used for the write instruc琀椀on

 Veri昀椀ca琀椀on Step2: EE_RDAW1 using the MISO(N+2)-frame

 COMM_ERR = 0 : no communica琀椀on error detected on MOSI(N+2)-RDAW1 command

 EE_READY = 1 : the read delay was long enough to 昀椀nish the read instruc琀椀on

 MISO_PAR = correct : the MISO(N+2)-frame has a correct odd parity bit 

 MISO_DATA(N+2) = MOSI_DATA(N) : the correct data is wri琀琀en

 Veri昀椀ca琀椀on Step3: EE_RDAW2 using the MISO(N+3)-frame

 COMM_ERR = 0 : no communica琀椀on error detected on MOSI(N+3)-RDAW2 command

 EE_READY = 1 : the read delay was long enough to 昀椀nish the read instruc琀椀on

 MISO_PAR = correct : the MISO(N+3)-frame has a correct odd parity bit 

 MISO_DATA(N+3) = MOSI_DATA(N) : the correct data is wri琀琀en
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9. ESD Protec琀椀on

Current Sense Amplifier ESD Connections

Digital IO ESD ConnectionsGate Driver ESD Connections

Supply ESD ConnectionsVBATF VSUP

DGND

CP

DGND

VREG

DGND

18.5V

VDD

DGND

8V

AGND

DGND

CPx

GATETx

PHASEx

DGNDDGND

55V 18.5V

VREG

GATEBx

DGND

VDD

FETBx

DGND

VDD

FETTx

VDD

ICOM EN

DGND DGND DGND

IBP

DGND

IBM

VDD

OPA

VDD

DGND

ISENSE

18.5V

55V

VBOOST

DGND

55V

VDD

VREF

DGND DGND

9V

OCIN

10V

Figure 13- 29 Principle Schema琀椀c highligh琀椀ng ESD Connec琀椀ons

Note:

All pins are referenced to the driver ground DGND as depicted in the picture above, but only for the ESD

protec琀椀on.
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10. Package Informa琀椀on

10.1. Package Marking

Product name: MLX83203DC or MLX83202DC

Lot number: xxxxxx format free

Date code: yyww year and week

MLX

83203DC

xxxxxx

yyww

Figure 14- 30 Package marking
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10.2. Package Data

A A1 A3 D E D2 E2 L K b e

Min 0.80 0

0.2 REF

4.90 4.90 3.50 3.50 0.30 0.20 0.18
0.50

BSC
Nom. 0.90 0.025 5.00 5.00 3.60 3.60 0.40 - 0.25

Max. 1.00 0.050 5.10 5.10 3.70 3.70 0.50 - 0.30

Table 14-18 Mechanical dimensions

Figure 14-31 Package drawing and mechanical dimensions
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11. Standard  informa琀椀on  regarding  manufacturability

of Melexis products with di昀昀erent soldering processes

Our  products  are  classi昀椀ed  and  quali昀椀ed  regarding  soldering  technology,  solderability  and  moisture

sensi琀椀vity level according to following test methods:

Re昀氀ow Soldering SMD’s (Surface Mount Devices)

 IPC/JEDEC J-STD-020: Moisture/Re昀氀ow Sensi琀椀vity Classi昀椀ca琀椀on for Nonherme琀椀c Solid State Surface

Mount Devices (classi昀椀ca琀椀on re昀氀ow pro昀椀les according to table 5-2)

 EIA/JEDEC JESD22-A113: Precondi琀椀oning of Nonherme琀椀c Surface Mount Devices Prior to Reliability

Tes琀椀ng (re昀氀ow pro昀椀les according to table 2)

Wave Soldering SMD’s (Surface Mount Devices) and THD’s (Through Hole Devices)

 EN60749-20: Resistance of plas琀椀c- encapsulated SMD’s to combined e昀昀ect of moisture and soldering

heat

 EIA/JEDEC  JESD22-B106  and  EN60749-15:  Resistance  to  soldering  temperature  for  through-hole

mounted devices

Iron Soldering THD’s (Through Hole Devices)

 EN60749-15: Resistance to soldering temperature for through-hole mounted devices 

Solderability SMD’s (Surface Mount Devices) and THD’s (Through Hole Devices)

 EIA/JEDEC JESD22-B102 and EN60749-21: Solderability

For  all  soldering  technologies  devia琀椀ng  from  above  men琀椀oned  standard  condi琀椀ons  (regarding  peak

temperature, temperature gradient, temperature pro昀椀le etc) addi琀椀onal classi昀椀ca琀椀on and quali昀椀ca琀椀on tests

have to be agreed upon with Melexis.  The applica琀椀on of  Wave Soldering for SMD’s is  allowed only a昀琀er

consul琀椀ng Melexis regarding assurance of adhesive strength between device and board.

Melexis  recommends  reviewing  on  our  web  site  the  General  Guidelines  soldering  recommenda琀椀on

(h琀琀p://www.melexis.com/Quality_soldering.aspx  )  as  well  as  trim&form  recommenda琀椀ons

(h琀琀p://www.melexis.com/Assets/Trim-and-form-recommenda琀椀ons-5565.aspx   ).

Melexis  is  contribu琀椀ng to global  environmental  conserva琀椀on by promo琀椀ng lead free solu琀椀ons.  For  more

informa琀椀on on quali昀椀ca琀椀ons of RoHS compliant products (RoHS = European direc琀椀ve on the Restric琀椀on Of

the  use  of  certain  Hazardous  Substances)  please  visit  the  quality  page  on  our  website:

h琀琀p://www.melexis.com/quality.aspx 
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12. ESD Precau琀椀ons

Electronic semiconductor products are sensi琀椀ve to Electro Sta琀椀c Discharge (ESD). Always observe Electro

Sta琀椀c Discharge control procedures whenever handling semiconductor products.

13. Revision History
Revision Date Descrip琀椀on

1.0 01-02-12  Ini琀椀al Dra昀琀 version

1.1 01-03-12  EE_RD meaning in SPI descrip琀椀on corrected 

 RDSon speci昀椀ca琀椀on split up in ON/OFF

 Added RDSon for 83202 variant

 Added package marking  

1.2 28-03-12  TQFP48 pin out included

1.3 15-05-12  Added appl. Schema琀椀cs, Pin internal structures, updated block diagram

 Updated SPI enabling.

 Updated ICOM duty cycles

 Updated sleep mode

 Updated leakage spec on VBATF

 Max voltage on all pins

1.4 03-07-12  Final package dimensions

1.5 28-11-12  Parameters updated per test data

 Device descrip琀椀on updated

1.6 21-12-12  Informa琀椀on about DC variant of pre-driver moved to separate datasheet

1.7 15-01-13  Protec琀椀on and diagnos琀椀c func琀椀ons updated

2.0 26-02-13  Customer release

2.1 06-05-13  Max voltage on phase pins updated

2.2 04-12-13  Entering SPI mode by disabling all 6x FET input signals

2.3 01-03-14  Temperature codes for ordering informa琀椀on updated

 Abs. max. ra琀椀ng updated

 Driver stage speci昀椀ca琀椀on for 83202 variant added

 Block diagram and applica琀椀on diagrams updated

 Changed ICOM duty cycle for VDS_ERR from 5.5% to 82.5%

3.0 09-05-14  General update according to new template

3.1 24-07-14  Drain-source monitor blanking

 Largest dead 琀椀me value 

 ICOM pull-up current

4.0 31-07-14  Performance graphs added

4.1 02-11-15  TQFP version cancelled

4.2 18-12-15  Electrical speci昀椀ca琀椀ons updated

 Opera琀椀ng current from VSUP (with PWM opera琀椀on)

 VSUP under and over voltage hysteresis

 Internal leakage from VBATF to GND

 VDD opera琀椀ng current

 Drivers resistance for MLX83202

 Discharge currents for VBOOST and VCPx speci昀椀ed in case of VSUP_OVH

 Ordering informa琀椀on is updated

 Package informa琀椀on updated

4.3 17-03-16  “Data in hold 琀椀me” and “Data out ready delay” units corrected to ns
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4.4 31-08-16  Default EEPROM con昀椀gura琀椀on corrected for PWM_SPEED

 Minimum speci昀椀ca琀椀on on input PWM frequency removed

 Drain-source voltage monitoring descrip琀椀on updated with pin-descrip琀椀on

5.0 01-09-16  New Melexis template

5.1 13-12-16  No reduced gate drive voltage for higher extended supply range 

5.2 28-06-17  Package marking updated

5.4 13-03-19

 Order code and package marking updated for DCA-version

 ICOM Duty cycles corrected, added duty cycle accuracy 

 Entry in SPI mode a昀琀er POR speci昀椀ed

 TCP Removed

 Package dimensions updated

5.6 26-06-19   “General Electrical Speci昀椀ca琀椀ons”: VDS_BLANK_TIME op琀椀ons reversed

5.7 11-06-20
 “Entering SPI Program Mode” updated including MISO-pin note

 “General Electrical Speci昀椀ca琀椀ons”: MISO push-pull stage speci昀椀ca琀椀on

Table 17-19 Revision history
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5. Disclaimer
The content of this document is believed to be correct and accurate. However,  the content of this document is furnished "as is" for informa琀椀onal use only and no representa琀椀on,

nor warranty is provided by Melexis about its accuracy, nor about the results of its implementa琀椀on. Melexis assumes no responsibility or liability for any errors or inaccuracies that

may appear in this document. Customer will follow the prac琀椀ces contained in this document under its sole responsibility. This documenta琀椀on is in fact provided without warranty,

term, or condi琀椀on of any kind, either  implied or expressed,  including but not limited  to warran琀椀es of merchantability,  sa琀椀sfactory quality,  non-infringement,  and 昀椀tness  for

purpose. Melexis, its employees and agents and its a昀케liates' 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 obliga琀椀ons expressly undertaken in wri琀椀ng by Melexis prevail over this disclaimer.

This document is subject to change without no琀椀ce, 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 informa琀椀on. 

Users or  any third party must determine the suitability of the product described in this document for its applica琀椀on, including the level of reliability required and determine

whether it is 昀椀t for a par琀椀cular purpose. 

This document as well as the product here described may be subject to export control regula琀椀ons. Be aware that export might require a prior authoriza琀椀on from competent

authori琀椀es.  The  product  is  not  designed,  authorized  or  warranted  to  be  suitable  in  applica琀椀ons  requiring  extended  temperature  range  and/or  unusual  environmental

requirements. High reliability applica琀椀ons, such as medical life-support or life-sustaining equipment or avionics applica琀椀on are speci昀椀cally excluded by Melexis. The product may

not be used for  the following applica琀椀ons subject  to  export  control  regula琀椀ons:  the  development,  produc琀椀on,  processing,  opera琀椀on,  maintenance,  storage,  recogni琀椀on or

prolifera琀椀on of:

1. chemical, biological or nuclear weapons, or for the development, produc琀椀on, maintenance or storage of missiles for such weapons;

2. civil 昀椀rearms, including spare parts or ammuni琀椀on for such arms;

3. defence related products, or other material for military use or for law enforcement;

4. any applica琀椀ons that, alone or in combina琀椀on 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 con昀氀ict or any similar violent situa琀椀on.

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 con昀椀den琀椀al, the recipient of

this document shall not communicate, nor disclose to any third party, any part of the document without Melexis’ express wri琀琀en consent. The recipient shall take all necessary

measures to apply and preserve the con昀椀den琀椀al character of the document. In par琀椀cular, the recipient shall (i) hold document in con昀椀dence with at least the same degree of care

by which it maintains the con昀椀den琀椀ality of its own proprietary and con昀椀den琀椀al informa琀椀on, 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 con昀椀den琀椀ality terms substan琀椀ally similar to those in this disclaimer; (iii) use the document only in connec琀椀on 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

con昀椀den琀椀ality obliga琀椀ons set forth in this disclaimer will have inde昀椀nite dura琀椀on and in any case they will be e昀昀ec琀椀ve 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 rela琀椀ng to this disclaimer will be subject to the exclusive jurisdic琀椀on of the

courts of Brussels, Belgium.

The  invalidity  or  ine昀昀ec琀椀veness  of  any  of  the  provisions  of  this  disclaimer  does  not  a昀昀ect  the  validity  or  e昀昀ec琀椀veness  of  the  other  provisions.

The previous versions of this document are repealed.  

Melexis © - No part of this document may be reproduced without the prior wri琀琀en consent of Melexis.  (2020)

IATF 16949 and ISO 14001 Cer琀椀昀椀ed

Page 44 of 44    


	1. Features and Benefits
	2. Application Examples
	3. Ordering Information
	1. Functional Diagram
	2. General Description
	3. Contents
	4. Pin Configuration & Definition
	3.1. Pin Configuration
	3.2. Pin Definition

	4. Absolute Maximum Ratings
	5. Operating Range
	6. General Electrical Specifications
	6.1. MLX83203 Typical Performance Graphs
	6.2. MLX83202 Typical Performance Graphs

	7. Block Diagram
	8. Functional Description
	8.1. Supply System
	8.1.1. Power Supply - VSUP
	8.1.2. Charge Pump - VBOOST
	8.1.3. Voltage Regulator - VREG
	8.1.4. Digital Supply - VDD
	8.1.5. Sleep Mode

	8.2. Gate Drivers
	8.2.1. PWM Input Control Logic – FETBx & FETTx
	8.2.2. Enable Input EN
	8.2.3. Gate Driver Supply and Bootstrap Architecture – VREG & CPx

	8.3. Integrated Current Sense Amplifier
	8.4. Protection and Diagnostic Functions
	8.4.1. Power Supply Over Voltage Shutdown (VSUP_OV)
	8.4.2. Power Supply Under Voltage Warning (VSUP_UV)
	8.4.3. Digital Supply Under Voltage Warning (VDD_UV)
	8.4.4. VBOOST Under Voltage Warning (VBOOST_UV)
	8.4.5. Gate Driver Supply Over Voltage Warning/Shutdown (VREG_OV)
	8.4.6. Gate Driver Supply Under Voltage Warning (VREG_UV)
	8.4.7. Gate Source Voltage Monitoring Warning (VGS_UV)
	8.4.8. Over Temperature Warning (OVT)
	8.4.9. Shoot Through Protection and Dead Time
	8.4.10. Drain-Source Voltage Monitoring Warning/Shutdown (VDS_ERR)
	8.4.11. EEPROM Error Warning (EEP_ERR)
	8.4.12. Diagnostics Interface – ICOM

	8.5. EEPROM Configuration
	8.5.1. Memory Map
	8.5.2. “SPI Program Mode”
	8.5.2.1. Entering “SPI Program Mode”
	8.5.2.2. Exiting “SPI Program Mode”
	8.5.2.3. Protocol
	8.5.2.4. Registers Description
	8.5.2.5. Read Instruction
	8.5.2.6. Write Instruction



	9. ESD Protection
	10. Package Information
	10.1. Package Marking
	10.2. Package Data

	11. Standard information regarding manufacturability of Melexis products with different soldering processes
	12. ESD Precautions
	13. Revision History
	5. Disclaimer

