MLX81339

Embedded Flash motor driver <2A
Product Abstract

Motor driver with 4 Half-bridges
Sensorless Driver for DC/BLDC/Stepper
FOC Sine Drive for BLDC or Stepper
Ron =0.35Q typ. for 1 Half-bridge + Shunt
2x NFET for each Half-bridge
on-chip charge-pump for top-NFETs
Vs protection for all NFETs
Control interface:
PWM, Analog, UART, I>C, SPI
Microcontroller:
MLX16-FX, application CPU
Memories:
= 32 KB Flash, 2 KB RAM

= 1KBin Flash for ICand
application configuration

= 10KB ROM for EOL programming
(PPM/UART), IC startup

Package: QFN24, SO8-ep

IC temperature range -40°C to 150°C
(ambient temperature: -40°C to 125°C)

AEC-Q100 qualified

BLDC,

oD 7 N motor connections
v . GND u f °u
£
]
i
comMm ' v o Vv
1-wire RX+TX i
N |
(2-wire RX) | MLX81339-508-ep
i
i
100 i w ——o W
(2-wire|TX)
(FG output)
L -
ot vs @ |’ e
VBAT L ) (Direction input)

Melexis

OVATION WITH HEART

Periphery

RC-clock 24, 28, 32 & 36 MHz

8x general purpose 10’s, digital, analog, UART,
SPI, 1>C-slave

5x 16-bit motor PWM timer, 2x 16-bit timers,
1x 14-bit timer

13-bit ADC with < 2 us update rate for
differential current, 12-bit for voltage,
temperature channels

Differential Current sensing +/-4A

Temperature sensor, over-temperature
protection

Over-current, over-voltage and under-voltage
protection

Voltage regulators

Internal voltage regulators, powered from
24V or 12V supply

Motor operating supply Vs = 5.5V to 26V

MCU active down to 4V; down to 1.5V with
intact RAM memory

Low standby current consumption of typ.
25pA in sleep mode

Wake-up via COMM interface (PWM, 12C,
UART), 100, internal wake-up timer

u v w T
Stepper/BLDC/DC
motor connect tions

—{ GND
o
GND oo
3.3V
MLX81339-QFN24
1-wire RX+TX =
o{2:wire RX) comi 105 |— =
exposed G
i 104 |—

(2-wire TX)

106 107 100 101 102 103
Pl 1
optional sensors

supplied by3.3V

Sensorless Stepper or BLDC fan, pump, valve, flap, up to 1.6A (0.35Q Ron)

Sensorless DC or 1-phase fan, pump, valve, flap, up to 2.5A
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= Application customer configuration via MLX-Start-to-Run tool, option for preprogrammed SW

3. Ordering Information

MLX81339 KLW-BMX-202-RE  -40 - 125 °C QFN24_WF 4x4 S

Reel Serial/12C/SPI

MLX81339 KDC-BMX-202-RE -40-125°C SO8-ep Reel

MLX Codefree demo samples

Table 1 — Ordering information

4. Family Concept

_ MLX81339 MLX81348 (48V) MLX81349 (48V)

32 KB Flash 64 KB Flash 32 KB Flash
MCU Memory
+ 10 KB ROM + 10 KB ROM + 10 KB ROM
MCU NVRAM 8x 128 Byte 8x 128 Byte 8x 128 Byte
MCU RAM 2 KB 4 KB 2 KB
Coprocessor + 3kB RAM Yes Yes Yes

Operating voltage (motor power)
Driver

10 pins (analog, digital)

Motor current sense

ADC for motor current, voltage,
external sensors

Sensor interface (3V/5V supply)

Sensorless support (hw + sw)

Maximum IC Temperature

(with validated mission profile)

Package

Revision 001 — 23-sep-2025
Doc # 390108133901

5.5V..26V (<40W)
4x Driver on-chip
typ. 0.35Q Halfbridge
8x LV (1x HV)

Low side,
On-chip

13-bit differential

2us update rate

analog, pwm, spi, sent,
12C, uart, AB encoder

Yes

Tj =150°C

QFN24, 4x4
SO8-ep

8V..80V (<1500W)

3x PreDriver for

100nC FETs
14x LV (1x HV)

1..3x Low side,
External shunt(s)
13-bit differential
2us update rate

analog, pwm, spi, sent,
12C, uart, AB encoder

Yes

Tj = 150°C

QFN32, 5x5

Table 2 — Family Overview

8V..80V (<150W)

3x PreDriver for

20nC FETs
4x LV (1x HV)

Low side,

External shunt

13-bit differential
2us update rate

analog, pwm, spi, sent,
12C, uart, AB encoder

Yes

Tj = 150°C

QFN24, 4x4

Page 2 of 22



MLX81339 I - .l..:_'_'. :
Embedded Flash motor driver <2A l V \e eX|S
Product Abstract INNOVATION WITH HEART

5. Revision history
| Version | Date | Descripion |

001 23/09/2025 released product abstract after review

Table 3 — Revision history
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7. Abbreviations

ADC Analog Digital converter

API Application Program Interface

ASSP Application Specific Standard Product

CPU Central Processing Unit

CRC Cyclic Redundancy Code

DMA Direct Memory Access

EEPROM Electrically Erasable/Programmable Read-Only Memories, implemented in Configuration FLASH
ECC Error Correction Code

ECU Electronic Control Unit (with p-Controller/p-Processor)
HV High Voltage Pin

IC Integrated Circuit

ID Identifier

10 Input Output

IP Intellectual Property

LSB Least Significant Bit

Lv Low Voltage Pin

NB Narrow Body

MCU Microcontroller Unit

MSB Most Significant Bit

oSl Open Systems Interconnection Model

PHY Physical Layer

PPM Pulse Position Modulation (physical layer for fast Flash programming)
PWM Pulse Width Modulator

RAM Random Access Memory

ROM Read Only Memory

SMD Surface Mount Device

TBD To Be Defined

8. References

Following documents are referred to in this document:

[1] MLX81339/49 Application Note
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3 s
%) o 72
> > >
MLX81339 T I
Supply
Temp Clock gen
system
mon
MLX16FX In——ll Driver control |- == ya
P
FLASH 32kB PWM _|E |
4| Pre. Huv,w,T
Timers driver b
RAM data 2kB _|
Watchdogs g
ROM 10kB -
COMM —{ Diagnostics
| 10 10 config
10[7:0]
SPI, PPM, Current
UART, 12C —  sense amp,
e . OC mon
2K aApc [ @ PcoPRO + 3kB RAM
=| - |
Digital Driver — GND
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10. Technical description

10.1. Package data QFN24

A
E E2
——te— A1 —= K
TIE BAR l-—
aX
o &9 Juuutuy
—_—
b' ) -
. (-
D + D2 +
— ) -
— — C
- 24
K 0 —tnonnnn
\— PIN # 1 (LASER MARKED) —I L = \_
A3 PIN1ID
TOP VIEW SIDE VIEW BOTTOM VIEW
2 | ALL DIMENSION ARE IN MILLIMETERS
M
8 MINIMUM NOMINAL | MAXIMUM
L
A 0.80 0.85 1.00
Al 0.00 0.02 0.05
A3 0.20 REF
D 3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.35 2.45 2.55
E2 2.35 2.45 2.55
NOTE - L 0.30 0.40 0.50
1. EXPOSED TIE BAR SHOULD BE KEPT FREE FROM SOLDER. K 0.20 [ ———
2. (OPTIONAL) SIDE WALL IMMERSION TIN PLATING MIN 1um THICK. b 0.18 0.25 0.30
e 0.50 BSC
Figure 2 — Package data QFN24
Revision 001 — 23-sep-2025 Page 6 of 22
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10.2. Package data SO8-ep

NOTE 6

1 ) CTE 1 3
HH H Heefpe e HHHEH *
l_ By % MINIMUM | NOMINAL | MAXIMUM
\J Z
d }_ D2 L
l A | 140 | ——- 1.68
A | 000 | ——— | 0.13
EH E2 a2 | 137 | ——— | 158
_l D | 480 290 | 5.00
E | 381 390 | 399
D2 | 3.00 330 | 3.55
H H H — ﬁ H B H\ B £2 | 229 | 250 | 279
H | 5.80 500 | 6.20
__I L_ L.d ° N ° EXPOSED PAD L | 041 | ——= [ 127
b “‘“" b | 036 | 041 | 046
c | 019 | ——— | 025
TOP VIEW SIDE VIEW BOTTOM VIEW = 127 B¢
JOP VIEW SIDE VIEW BOTTOM VIEW o o S I 3
9° REF ‘@G
[}
A2 A
H H H Bl 414
D
Al —
NOTE :
1. ALL DIMENSIONS IN MILLUMETERS (mm) UNLESS OTHERWISE STATED.
2. DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS OF MAX 0.15 mm PER SIDE.
3. DIMENSION £ DOES NOT INCLUDE INTERLEADS FLASH OR PROTRUSIONS OF MAX 0.25 mm PER SIDE.
4. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION OF MAX 0.10 mm.
5. LEAD TO LEAD COPLANARITY MAX 0.100 mm.
6. MOLD CHAMFER ANGLE CAN DIFFER. DEPENDING ON MOLD TOOUNG (T IS POSSIBLE TO HAVE NO CHAMFER OR A 45 DEGREE CHAMFER

WITH TYPICAL WIDTH OF 0.33 mm. CONTACT MELEXIS IN CASE OF QUESTIONS

Melexis

INNOVATION WITH HEART

7. DAMBAR CUT PORTION AT THE LEAD SHOULDER CAN HAVE TRACES OF EXPOSED COPPER. CONTACT MELEXIS IN CASE OF QUESTIONS.

Figure 3 — Package Drawing SOIC8 with exposed pad

Revision 001 — 23-sep-2025
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10.3.

VSM

Package pin-out

VSM
VS
105

104

2

=

E: 3.3V
&il nc
20

19

] T
K g
II MLX81339 -
QFN-24
4 15
j 4x4 mm
] T
< | s
[a) [a) 9 s =
G G =
(&)

103

102

101

100 (HV)

107

106

Figure 4 — Pin-out diagram QFN24 (-2xx variant)

Melexis

INNOVATION WITH HEART

The QFN24 variant is intended for flexible customer software programming or when external sensors are needed.
The lower-priced SO8-ep variant is targeted for simpler high-volume motor applications with preprogrammed
application software, which can be configured with the Melexis Start-to-Run tool for the customer’s motor.

( )
T 1 . 8
W 2 7

MLX81339
SO8-ep

Vv 3 6
U 4 5

\ J

Revision 001 — 23-sep-2025
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Figure 5 — Pin-out diagram SO8-ep (-2xx variant)

VS

100

COMM

GND
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| # | Pinname | Descripion | Comment |

QFN24, 4x4mm All pins accessible -2Xx variant

1 VSM Supply voltage for motor driver

2 T T-phase

3 W W-phase

4 \ V-phase

5 u U-phase

6 nc

7 GND Ground

8 nc

9 GND Ground

10 nc

11 COMM Communication input/output Used for UART RX+TX, 12C-SCL, PWM, Analog

12 nc

13 106 LVIO (also used for sw debug)

14 107 LVIO (also used for sw debug)

15 100 LVIO + HVI (high-voltage input) Used for UART TX, I2C-SDA

16 101 LVIO

17 102 LVIO

18 103 LVIO

19 104 LVIO

20 105 LVIO

21 nc

22 VDDA 3.3V analog supply voltage

23 VS Supply voltage for MCU

24  VSM Supply voltage for motor driver

Table 4 — Pin-out description for QFN24

Revision 001 — 23-sep-2025 Page 9 of 22
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SO8-ep
1 T

W

\

u

GND
COMM
100

00 N o u b~ W N

VS

Revision 001 — 23-sep-2025
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8-pins accessible
T-phase

W-phase

V-phase

U-phase

Ground

Communication input/output
LVIO + HVI (high-voltage input)

Supply voltage (MCU + Driver)

Melexis

NNOVATION WITH HEART

-2xx variant (DC/BLDC/Stepper, 1x 10)

Used for UART RX+TX, I12C-SCL, PWM, Analog
Used for UART TX, 12C-SDA, sensor input

Page 10 of 22
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10.4. Package Marking

product code

lot number

assembly date code (yy = year, ww = week)

pinout variant
assembly supplier
silicon revision

Figure 6 — Package Marking QFN24

product code

silicon revision

pinout variant

assembly date code (yy = year, ww = week)

lot number

Figure 7 — Package Marking SOIC8-EP
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11. Typical application schematic

In the following schematic examples, external components are indicated that may be needed to protect the IC
against EMC / ESD pulses. Depending on ECU conditioned power, overvoltage and reverse polarity discretes may
not be needed. Capacitor discretes or capacitor values will depend on specific OEM ESD/EMC requirements

u v wW T
® ¢ © 9  stepper/BLDC/DC
motor connections
VBAT
u vV W T VSM
* —
—JGND [T T T TTTTTTTTTTTT 1 VSM
| |
| I
i ! I Vs
CGND GND i i
3.3v
I = |
! MLX81339-QFN24 ! | 4
1-wire RX+TX T I i I |
- |
- I
o (2-wire RX) | COMI\qI 105 |— =
exposed pad well-soldered to GND |
|+ thermalvia's to backside GNDplone [ 1oy 4 f—
(2-wire TX)
[« 106 107 100 101 102 103

optional sensors
supplied by3.3v

Figure 8 — Typical motor schematic with MLX81339 in QFN24

BLDC/Stepper/Di
4 N motor connections
GND
° . GND 1]  — I U
1
} I
— —— 1 ]
— b ] I
1 ]
| |
o COMM | | Vv [ —— Y '
1-wire Rj+TX d !
- | 1
(2-wirg RX) | MLX81339-508-ep |
)
1 )
o 100 E i w -— o W
(2-wire|TX) ! :
(FG output) ] ]
: exposed pad well-soldered to GND :
A Lthermal via’s to backside GND plane :
o—Pf- Vs . T 0
Direction inpu
VBAT L ) ( put)
Figure 9 — Typical motor schematic with MLX81339 in SO8-ep
Revision 001 — 23-sep-2025 Page 12 of 22
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12.1. Absolute maximum ratings

Supply voltage VS, VSM -0.3 28 \Y
Supply voltage
pp‘y & VS.trl -100 Vv ISO 7637-2 pulse 1 [1]
transient
Supply voltage
pp‘y . VS.tr2 75 \Y ISO 7637-2 pulse 2 [1]
transient
Supply voltage
. VS.tr3 -150 100 \Y ISO 7637-2 pulses 3a, 3b [1]
transient
Output voltage 3.3V VDDA -0.3 3.6 \Y 3.3V 10 option
Output voltage 5V VDDA -0.3 5.5 Vv 5V 10 option
COMM VCOMM -0.3 VS+0.3 Vv Referenced to GND
100 voltage V_HVIOO0 -0.3 VS+0.3 \Y
HV phase voltage VAN_HV -0.3 VSM+0.3 \Y U, V, W, T driver phases
Analog LV voltage VAN_LV -0.3 VDDA+0.3 Vv 100...7
Digital input voltage  VIN_DIG -0.3 VDDA+0.3 \Y 100...7
Digital output
VOUT_DIG -0.3 VDDA+0.3 Vv 100...7
voltage
ESD HBM capability = ESD_HBM -2 2 kv All pins
ESD CDM capability = ESD_CDM -500 500 Vv All pins
Junction
T) -40 150 oC
temperature

[1] I1SO 7637 test pulses are applied to VS via a reverse polarity diode, a TVS and a blocking capacitor.

Revision 001 — 23-sep-2025 Page 13 of 22
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12.2. Operating range
mmm

Supply voltage Driver full performance
Supply voltage Vs 5.5 6.5 Vv Driver reduced performance [1]
Supply voltage Vs 4 26 Vv Analog + Digital full performance
Supply voltage Vs 1.5 26 Vv SRAM content valid
Junction . . .

T -40 150 eC Limited time at Tj=150 2C [2]
temperature

Table 7 — Operating range
[1] Motor driver is functional at reduced performance (higher bridge resistance, reduced accuracy of current sense
amplifier) [2] Extended temperature range with Tj=150 2C is only allowed for a limited time, customer’s mission profile has
to be agreed by Melexis as an obligatory part of the Part Submission Warrant (PSW).

Revision 001 — 23-sep-2025 Page 14 of 22
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12.4. Electrical specifications

12.4.1. Current consumption

Melexis

INNOVATION WITH HEART

| Parameter | Symbol | Min._| Typ. | Max. | Unit | Condition |

Normal working
current

Sleep mode current
Stop mode current

Holding current

INOM

ISLEEP
ISTOP
IHOLD

10

25

250

5

mA

KA
KA
mA

Without coPRO active

VS=13V

Table 8 — Electrical specifications: current consumption

12.4.2. Supply system

12.4.2.1.

VDDA 3.3V regulator (5V option, external C: 0 ... 220nF)

| Parameter | Symbol | Min. | Typ. | Max. | Unit | Condition

3.3V analog supply
voltage (default)

3.3V external
current capability

3.3V under-voltage
detection threshold

3.3V under-voltage
detection hysteresis

VDDA 3.2

IVDDA_
EXT

VTH_UV_
VDDA

2.75

VHY_UV_
VDDA

5V option (SWITCH_VDDA_TO_5V=1)

5V analog supply
voltage (option)

5V external current
capability
5V under-voltage

detection threshold

5V under-voltage
detection hysteresis

Revision 001 — 23-sep-2025
Doc # 390108133901

VDDA 4.75

IVDDA_
EXT

VTH_UV_
VDDA

3.95

VHY_UV_
VDDA

3.3

2.85

0.1

4.1

0.1

3.4

15

2.95

5.25

15

4.25

mA

mA

Bandgap and VDDA regulator
trimmed

VS >=4V

VDDA ramping down

Bandgap and VDDA regulator
trimmed

VS >=6V

VDDA ramping down

Table 9 — Electrical specifications: VDDA regulator
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12.4.2.2. VSM under-voltage and over-voltage detection

VSM under-voltage VTH_UV_

3.5 4 4.5 Vv PRUV_VS=0
detection threshold VS -
VSM under-voltage VTH_UV_

4.5 5 5.5 Vv PRUV_VS=1
detection threshold VS -
VSM under-voltage VTH_UV_

5.5 6 6.5 Vv PRUV_VS=2
detection threshold VS -
VSM under-voltage VTH_UV_

6.5 7 7.5 Vv PRUV_VS=3
detection threshold VS -
VSM under-voltage VTH_UV_

7.5 8 8.5 Vv PRUV_VS=4
detection threshold VS -
VSM under-voltage VTH_UV_

8.5 9 9.5 Vv PRUV_VS=5
detection threshold VS -
VSM under-voltage VHY _UV_

0.1 0.5 1 Vv
detection hysteresis VS
VSM over-voltage VTH_OV_

20 22 24 Vv PROV_VS=0

detection threshold VS

VSM over-voltage VTH_OV_

22 24 26 Vv PROV_VS=1
detection threshold VS -

VSM over-voltage VTH_OV_

) 26 28 30 \Y PROV_VS=2
detection threshold VS -
VSM over-voltage VHY_OV_
. . 0.5 1 2 \Y}
detection hysteresis VS
Revision 001 — 23-sep-2025 Page 16 of 22
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12.4.2.3. Wake-up circuit
Symbol | Min. | Typ. | Max. [ Unit | Conditon |
Wake-up filter time  TFILT_W
. - 80 s
10 pins u_1o
Wake-up filter time TFILT_W
) 15 80 Us
COMM pin U_COM
Wake-up time
) ) TWU_INT n/a WUI=00 (no wake-up)
internal timer
Wake-up time 4096
_ p‘ TWU_INT / WUI=01 (~0.4 s)
internal timer FOSC_10K
Wake-up time 8192
_ P TWU_INT / WUI=10 (~0.8 5)
internal timer FOSC_10K
Wake-up time 16384
_ p. TWU_INT / WUI=11 (*1.6 5)
internal timer FOSC_10K

Table 11 — Electrical specifications: wake-up circuit

12.4.3.

Clock generation

| Parameter | Symbol | Min. | Typ. | Max. | Unit | Condition

Frequency 1MHz )

) FOSC_1M 1 MHz  Trimmed
oscillator
Frequency .

. FOSC_32M 32 MHz  Trimmed

32MHz oscillator
Frequency 10kHz

. FOSC_10K 5 10 20 kHz
oscillator

_— Timing accuracy after sw correction

Timing accuracy TIMING_ACC -1.5% 1.5% %

using Flash config calibration values

Table 12 — Electrical specifications: clock generation

12.4.4. Motor driver module

12.4.4.1. Charge Pump clock

| Parameter | Symbol | Min. | Typ. | Max. | Unit | Condition

Charge pump clock

FOSC_CP 57 60 63 MHz  Trimmed

frequency

Revision 001 — 23-sep-2025
Doc # 390108133901

Page 17 of 22



MLX81339 M I " .l " . _:_'. .
Embedded Flash motor driver <2A e eX|S

Product Abstract INNOVATION WITH HEART

| Parameter | Symbol | Min. | Typ. | Max. | Unit | Condition

Charge pump clock .
FOSC_CP 79.3 83,5 87.7 MHz Trimmed (default)
frequency

Table 13 — Electrical specifications: driver clock
12.4.4.2. Output stage

| Parameter | Symbol | Min. | Typ. | Max. | Unit | Condition

Half-bridge phase

IHB 2.3 Apc  During normal operation
current
Half-bridge phase . .

IHB 1.6 Aims  During normal operation
current
Half-bridge

) RHB 0.35 Q TopFET + BottomFet + Shunt

resistance

For switching PWM

Duty cycle range of
DC_OuT 2 98 % (0% or 100% can be set as well)

PWM output
PWM frequency = 20kHz

Duty cycle of PWM PWM duty cycle setting = 2%
DC_OuUT 1 3 %

output PWM frequency = 20kHz

Duty cycle of PWM PWM duty cycle setting = 98%
DC_OuUT 97 99 %

output PWM frequency = 20kHz

FET over-current
) ITH_DS_HS 3.0 3.9 4.8 A
detection threshold

FET over-current
, ~ IHY_DS 0.1 A
detection hysteresis

Table 14 — Electrical specifications: output stage

12.4.4.3. Current sense amplifier

mmm

Sense resistor RCS 0.035
Input range ICS -4 4 A Current sensing range, ~1mA/LSB

Over-current . ]
. ITH_OC 0 4 A Adjustable through 8bit DAC
detection threshold

Over-current
detection threshold ITH_OC -10 10 % OCD threshold = 2A
accuracy
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Symbol | Min. | Typ. | Max. | Unit | Conditon |

Over-current settling ~ TSET_ 10 us Settling time after adjustment

time TH_OC

Gain GCS 0.355 0375 0.395 V/A Trimmed and calibrated

Offset VCSO -25 0 25 mV  Trimmed and calibrated

Table 15 — Electrical specifications: current sense amplifier

12.4.5. VSM supply sensor
| Parameter | Symbol | Min. | Typ. | Max. | Unit | Conditon |

Voltage range for
28 \Y, Measurement of VSM/18
ADC measurement

VSM filter cut-off
frequency

4 kHz

Table 16 — Electrical specifications: VSM supply sensor

12.4.6. Over-temperature detection

| Parameter | Symbol | Min. | Typ. | Max. | Unit | Condition

OTD threshold TTH_OT 145 155 165 °C  Temperature ramping up
OTD threshold TTH_OT 120 130 140 °C  Temperature ramping down
OTD hysteresis THY_OT 10 25 oC

Table 17 — Electrical specifications: over-temperature detection
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12.4.7. ADC

Reference voltage VREF_ADC 1.65 Vv Trimmed and calibrated

Resolution 13 bit 13-bit differential input,
includes 1-bit for sign

Sample & Hold time 1 s
Conversion time TCONV 1.2 Ms
DNL -1 1 LSB
INL -3 3 LSB
101...107 ADC channel -30 30 mV 0V —3.3Vinput, calibrated acc.
accuracy - 3.3V LV calibration document
channels with 1/2.2
divider
I00, COMM  ADC -45 45 mV 0V -3.3Vinput, calibrated acc.
channel accuracy - calibration document
3.3V LV channels with
1/2.2 divider
101...107 ADC channel -45 45 mV 0V -5V input, calibrated acc.
accuracy - 5V LV calibration document
channels with 1/3.3
divider
I00, COMM  ADC -60 60 mV 0V -5V input, calibrated acc.
channel accuracy - 5V calibration document
LV channels with 1/3.3
divider
ADC channel accuracy -0.40 0.40 \Y <20V input, calibrated acc.
- HV channels with calibration document
1/18 divider
ADC channel accuracy -0.20 0.20 Vv <20V input, calibrated acc.
- VSMF channel with calibration document, 0C-85C
1/18 divider Temp. range
ADC channel accuracy -10 10 oC Calibrated acc. calibration
- temperature document
channel
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12.4.8. 10

| Parameter | Symbol | Min.__| Typ. | Max._| Unit | Condition

Input threshold level

2.4 Vv
L>H
Input threshold level

1 Vv

H>L
Input hysteresis 0.1 \Y
Output voltage L,

0.4 Vv ILOAD =3mA

100,1,...7, COMM

Output voltage H, VDDA -

Vv ILOAD =3mA
100,1...7, COMM 0.4V
Output voltage H, VDDA -

Vv ILOAD =3mA
100,1...7, COMM 0.4v

Input voltage range
for HV 100 ADC 0 28 Vv
measurement

00 high voltage input
Measurement of 100/18

Input voltage range
for phase U,V,W,T 0 28 \Y
ADC measurement

U,V,W,T driver phase sensing
Measurement of U,V,W,T /18

Input voltage range

100...7
for low-voltage ADC 0 VDDA Vv
Measurement of 10x/2.2
measurement
I12C SDA hold time 100 pin, SDAFILT_IO=00,
0 5 10 ns
(vs SCL) setting for Fast-mode Plus
I12C SDA hold time
100 150 200 ns 100 pin, SDAFILT _|0=01
(vs SCL)
I2C SDA hold time
210 300 390 ns 100 pin, SDAFILT_10=10

(vs SCL)

100 pin, SDAFILT 10=11,
320 450 580 ns  setting for Standard-mode and
Fast-mode

12C SDA hold time
(vs SCL)

Table 19 — Electrical specifications: 10
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13. Disclaimer

The content of this document is believed to be correct and accurate. However, the content of this document is furnished "as is" for informational use only and no representation,
nor warranty is provided by Melexis about its accuracy, nor about the results of its implementation. Melexis assumes no responsibility or liability for any errors or inaccuracies that
may appear in this document. Customer will follow the practices contained in this document under its sole responsibility. This documentation is in fact provided without warranty,
term, or condition of any kind, either implied or expressed, including but not limited to warranties of merchantability, satisfactory quality, non-infringement, and fitness for
purpose. Melexis, its employees and agents and its affiliates' and their employees and agents will not be responsible for any loss, however arising, from the use of, or reliance on
this document. Notwithstanding the foregoing, contractual obligations expressly undertaken in writing by Melexis prevail over this disclaimer.

This document is subject to change without notice, and should not be construed as a commitment by Melexis. Therefore, before placing orders or prior to designing the product
into a system, users or any third party should obtain the latest version of the relevant information.

Users or any third party must determine the suitability of the product described in this document for its application, including the level of reliability required and determine whether
it is fit for a particular purpose.

This document as well as the product here described may be subject to export control regulations. Be aware that export might require a prior authorization from competent
authorities. The product is not designed, authorized or warranted to be suitable in applications requiring extended temperature range and/or unusual environmental requirements.
High reliability applications, such as medical life-support or life-sustaining equipment or avionics application are specifically excluded by Melexis. The product may not be used for
the following applications subject to export control regulations: the development, production, processing, operation, maintenance, storage, recognition or proliferation of:

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

2. civil firearms, including spare parts or ammunition for such arms;

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

4. any applications that, alone or in combination with other goods, substances or organisms could cause serious harm to persons or goods and that can be used as a means of
violence in an armed conflict or any similar violent situation.

No license nor any other right or interest is granted to any of Melexis' or third party's intellectual property rights.

If this document is marked “restricted” or with similar words, or if in any case the content of this document is to be reasonably understood as being confidential, the recipient of
this document shall not communicate, nor disclose to any third party, any part of the document without Melexis’ express written consent. The recipient shall take all necessary
measures to apply and preserve the confidential character of the document. In particular, the recipient shall (i) hold document in confidence with at least the same degree of care
by which it maintains the confidentiality of its own proprietary and confidential information, but no less than reasonable care; (ii) restrict the disclosure of the document solely to
its employees for the purpose for which this document was received, on a strictly need to know basis and providing that such persons to whom the document is disclosed are bound
by confidentiality terms substantially similar to those in this disclaimer; (iii) use the document only in connection 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
confidentiality obligations set forth in this disclaimer will have indefinite duration and in any case they will be effective for no less than 10 years from the receipt of this document.

This disclaimer will be governed by and construed in accordance with Belgian law and any disputes relating to this disclaimer will be subject to the exclusive jurisdiction of the
courts of Brussels, Belgium.

The invalidity or ineffectiveness of any of the provisions of this disclaimer does not affect the validity or effectiveness of the other provisions.
The previous versions of this document are repealed.

Melexis © - No part of this document may be reproduced without the prior written consent of Melexis. (2025)

IATF 16949 and ISO 14001 Certified
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