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Features and Benefits

16-bit Digital Output for magnetic and tempera-
ture data

Three Wake-up on change / Interrupt modes
Data Ready output for uC synchronization
Built-in chip temperature compensation
Runtime selectable modes (on-the-fly)
Integrated configurable digital filter
Individually selectable magnetic axes

Four user selectable configurations of the mag-
netic range £65 mT, £130 mT, 260 mT & 520 mT

12C compatible with 0.1 MHz, 0.4 MHz & 1.0 MHz
External synchronized measurement via 1°C

Two selectable I°C slave addresses in one device
Power Down mode of 5nA current consumption
Wide supply voltage from 1.7 Vto 3.6 V

Ambient temperature range from -40 °C to 125 °C

TSOT23-6L (SE) package: RoHS, Green and Halogen
free compliant

Application Examples

Anti-tampering — E-meters, Doors & Windows
White goods — Smart knob & liquid levels
Battery powered tools — Hairdryer & drill trigger
Smart home — HMI thermostat & electronic lock
Wearables — Smart watch digital crown & bezel
Industrial — Linear & pneumatic actuators
Gaming — Joystick, D-pads & Trigger buttons
E-bikes — Forks and Gear position

PC peripheral — Mouse roller
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3 Description

MLX90391 is a 3-axis magnetometer suitable for a
myriad of position sensors applications. The device,
especially designed for micropower applications,
measures magnetic fields along the 3-axis (X, Y & 7).
Those measurements and the IC temperature are
converted into 16-bit words which are transferred
over an I?C communication channel. Measurements
can be made upon request or continuously with se-
lectable refresh rates.

MLX90391 offers high magnetic flux measurements
despite its small 6-pin package, while keeping cur-
rent consumption low across multiple settings and
configurations.

MLX90391’s wake-up modes allow the user to put
their entire system in deep sleep, until the IC de-
tects a magnetic field change on the selected axes
either versus an initial measurement (Static Delta),
or previous measurement (Dynamic Delta). Thus,
both fast-changing as well as slowly-drifting mag-
netic fields can be registered, while the device au-
tomatically toggles between active and sleep mode.

The MLX90391 has synchronization options
through an external trigger pin or through an I°C
command. Two I°C addresses (per device) are avail-
able by swapping SDA and INTB pins. Furthermore,
it is available in two versions, to offer more variety
in 1°C address options. In total four pre-pro-
grammed MLX90391 can be placed on a single I1>C
bus.

Figure 1 TSOT23-6L
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4 Ordering information

4.1 Production versions

Melexis

INNOVATION WITH HEART

Product code Temperature Package Output ‘ Packing
+65 mT,
o +130 mT, )
MLX90391KSE-AAA-001-RE -40to 125 °C TSOT23-6L +260 mT 1°C (0x12 / 0x13) Reel
520 mT
+65 mT,
. +130 mT, )
MLX90391KSE-AAA-002-RE | -40to 125 °C TSOT23-6L £260 mT I°C (0x62 / 0x63) Reel
+520 mT
Table 1 — Production product codes
MLX90391KSE-AAA-000-RE
—Lb Packing delivery form
————» Option code for variant
> Silicon & firmware version
» Package code
» Temperature code
» Product name
5 Pins description and block diagram
5.1 Pins description
5.1.1 Pins description for TSOT23-6L package (Production versions)
Pin # Name \ 1/0? Description
1 SCL I/0 I2C Bus Clock
2 GND S Ground
3 NC Not connected
4 VDD S Supply
c INTB /o I2C Bus Data Input/Output, WOC Interrupt Output,
Synchronization Output, External trigger input
6 SDA /o I2C Bus Data Input/Output, WOC Interrupt Output,
Synchronization Output, External trigger input
Table 2 — TSOT-23 package pins description
For optimal EMC behavior connect the unused pins (NC) to ground.
1[S] Supply, [I] input, [O] output
Revision 001 - 4-Jul-26 Page 3 of 33
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5.2 Block diagram
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Figure 2 IC block diagram

MLX90391 uses a time-multiplexed conversion for the three magnetic axes and the temperature (optional).
The X and Y axes’ voltages are provided by vertical Hall sensor structures, whereas the Z axis is sensed by a
horizontal Hall sensor structure. The amplified signal is then converted to digital form by an on-chip Analog-
to-Digital Converter (ADC). The conversion result is compensated for temperature dependency towards the
desired temperature coefficient along with offset and gain compensation. The 16-bit magnetic and tempera-
ture data is then output through a standard 1°C communication interface.

Revision 001 - 4-Jul-26
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6 Conditions and specifications

6.1 Absolute Maximum Ratings (AMR)

Parameter Min. ‘ Max. ‘ Unit ‘ Condition

Supply Voltage Vbp -0.3 4 \Y

Output voltage Vspa, Vsci, Vints | -0.3 4 \%

ESD voltage VEsp-Hem - 2 kv | HBM (AEC-Q100-002), all pins
VEsp-com - + 500 \Y CDM (AEC-Q100-011)

Storage temperature Tste -55 165 °C

Operating temperature To -40 125 °C Ambient temperature

Junction Temperature Tiunc - 130 °C

Magnetic Flux density Bwmax Unlimited T

Table 3 — Absolute Maximum Ratings

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

6.2 Electrical operating conditions & specifications

Unless otherwise specified, the electrical specifications are valid for a temperature range from -40 °C to
125 °C, and a supply voltage range from 1.7 Vto 3.6 V.

Parameter Symbol Min. Typ. ‘ Max.  Unit ‘ Condition
Supply voltage Voo 1.7 1.8 | 3.6 \Y
Supply ramp rate SRvop | 0.004 - 4 V/us

. . Ipbexy - 2.8 4 X orY conversion current
Magnetic axes conversion current mA .

Ippez - 2.1 3.1 Z conversion current

Temperature conversion current lop,convt - 0.8 1.1 mA
Counting state current lop,enT - 3.6 5.5 A
Digital Signal Processing Current Iop,psp i ggg i PA I:Em;(l)
Power Down current lop,pp 5 nA

Table 4 — Electrical operating conditions

The average current consumption in Continuous measurement mode can be calculated using the following
formula:

Tremp * Ipp,convr + 2 Txy * Ipp,convxy + Tz * Ipp,convz + Tosp * Ipp,psp + Tcounting * Ipp,cnT

Ipp =
Trefresh

Where Tremp, Txy and Tz are controlled by DIG_FILT_HALL_XY, DIG_FILT_HALL_Z, DIG_FILT_TEMP,
OSR_TEMP, OSR_HALL and T_EN. Tosp can be set according to the timing specification in Table 10. Tcounting IS
defined as

TCounting = lrefresn — (TTemp +2- TXY + TZ + TDSP)

In case less than three magnetic axis measurement is intended, the respective terms can be removed from
the equations above.

3901090391
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Parameter ‘ Symbol ‘ Min : : Unit ‘ Condition
Temperature sensor sensitivity? TSS - 50 - LSB16/°C | 0 LSB corresponds to 0 °C
Temperature sensor accuracy TSA -3 - 3 °C * 30 variation

Table 5 — Temperature sensor specification

Parameter : . Condition

Input Level High VIH 53 65 71 % VDD | SDA (INTB), SCL

Input Level Low VIL 37 49 54 % VDD | SDA (INTB), SCL

Input Level Hysteresis VIHYST 9 16 21 % VDD | SDA (INTB), SCL
. - 7.6 15 SCL

Output ON resistance Rdson i 4 = Q SDA (INTB)

Output leakage current lLeak - - 0.1 pA SCL, SDA, INTB

Table 6 — I2C DC Characteristics

Parameter : : \ Condition
SDA pull up resistance Rspa 1 - - kQ When not using SDA pin
INTB pull up resistance Rints 1 - - kQ When not using INTB pin

Table 7 — I2C bus and external connection requirements

6.3 Thermal operating conditions & specifications

Parameter Symbol = Min. ‘ Typ. Max. ‘ Unit = Condition
. Single layer PCB, JEDEC standard test boards, still
Th | t Rinj - 250 - K/W ’ !
ermal resistance thia / air (LFPM=0)
Table 8 — Thermal specifications TSOT23-6L
Revision 001 - 4-Jul-26 Page 6 of 33
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6.4 Magnetic operating conditions & specifications

Unless otherwise specified, the magnetic specifications are valid for a temperature range from -40 °C to
125 °C, and a supply voltage range from 1.7 Vto 3.6 V.
Table 9 — Magnetic specifications

Parameter Min. ‘ Typ. ‘ Max. ‘ Unit Condition
+ 60 + 65 +70 CONFIG=3,Ta=35°C
Magnetic sensor measurement range Brance $120 | +130 | +140 mT CONFIG=2,Ta =35"C
+240 | +260 | +280 CONFIG=1,Ta=35°C
+480 | +520 | +560 CONFIG=0,Ta=35°C
Digital output resolution? - 16 - bit | X,Y,ZandT
454 504 554 CONFIG=3,Ta=35°C
Magnetic sensitivity SENS,y 227 252 277 @ CONFIG=2,Ta=35°C
113 126 139 mT | CONFIG=1,Ta=35"°C
57 63 69 CONFIG=0,Ta=35°C
1.8 1.985 2.2 CONFIG=3,Ta=35°C
. . 3.6 3.97 4.4 uT | CONFIG=2,Ta=35°C
Magnetic resolution RESvz 15 794 | 88 | ISB | CONFIG=1,Ta=35°C
14.5 15.9 17.5 CONFIG=0,Ta=35°C
RESxyz thermal drift REStp1 - 300 - 300 ppm vs. Ta=35°C, T_EN=1
RESxy thermal drift REStoxvo | - 1000 - 1000 | — Cace B
RES; thermal drift RESrozo | -1500 - | 1500 | ¢ | V&-Ta=35°C/T_EN=0
-0.6 - 0.6 CONFIG=3,Ta=35°C
. 3 -0.4 - 0.4 CONFIG=2,Ta=35°C
Magnetic offset of X and Y axes Borrxy 04 : 04 CONFIG = 1, Ta = 35 °C
-0.7 - 0.7 CONFIG=0,Ta=35°C
-0.1 - 0.1 CONFIG=3,Ta=35°C
. . -0.1 - 0.1 CONFIG=2,Ta=35°C
Magnetic offset of Z axis® Borrz o1 - 0.1 mT CONFIG =1, Ta = 35 °C
-0.2 - 0.2 CONFIG=0,Ta=35°C
Magnetic offset thermal drift for X Borerony 09 i 0.9
and Y a)fes : vs.Ta=35°C
Mf;]gnetlc offset thermal drift for Z Boreroy | - 0.15 i 015
axis
Bnxys - 0.9 - CONFIG=3,Ta=27"°C
. . .4 Bnxy2 - 0.9 - CONFIG=2, Ta=27"°C
Noise density X or Y axis By i 09 i CONFIG=1, Ta = 27 °C
Bwxo - 1.4 - HT | CONFIG=0, Ta =27 °C
Bnzs - 0.15 - VHz | CONFIG=3, Ta =27 °C
Noise density Z axis* Bnza - 0.28 - CONFIG=2,Ta=27"°C
Bnz - 0.28 - CONFIG=1,Ta=27"°C
Bnzo - 0.65 - CONFIG=0, Ta=27°C

2 The data format is 2’s complement
3 No external magnetic field applied. The offset values for CONFIGO and CONFIG3 are obtained through the recalculation, described in paragraph 8.2
4 No external magnetic field applied. Verified by device characterization.

) L B ) )
The noise density is expressed as Byxyzo123 = — fmes™. Teon is taken from Figure 3

Tconv

Revision 001 - 4-Jul-26 Page 7 of 33
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Unless otherwise specified, the electrical specifications are valid for a temperature range from -40 °C to
125 °C, and a supply voltage range from 1.7 Vto 3.6 V.

Parameter

Min.

Max.

Unit

Condition

Symbol

Output refresh rate® FR 5 1400 | Hz

Oscillator trimming accuracy Kosc_Triv -5 0 5 %

Oscillator Thermal drift Kosc o -5 0 5 %

WOC pulse on SCL WOCeyse | 14.4 16 17.6 ps | Default configuration
DSP time single axis Tose1 25.6 27 28.4 us

DSP time two axes Tosp2 47.5 50 52.5 ks

DSP time three axes Tosps 69.3 73 76.7 ks

DSP time single axis and temperature Tospt 59.8 63 66.2 ks

DSP time two axes and temperature Tospat 81.7 86 90.3 ks

DSP time three axes and temperature Tospsr 104.5 | 110 | 1153 | ps

DSP time temperature Tospr 19 20 21 us

. From start-up to

Start-up time Tstartup - 0.15 0.4 ms Power Downpmode
External trigger duration Tirg 3 - - pis | On SDA or INTB pin

Table 10 — Timing specifications

> FRis defined as the inverse of the period between two sets of measurements. It is relevant for the Continuous measurement and WOC modes and is
defined by the parameter MODE[3:0]. FR is adjustable with the following settings: 5Hz, 10Hz, 15Hz, 50Hz, 100Hz, 200Hz, 500Hz, 700Hz 1000Hz,
1400Hz. The default value in the non-volatile memory is 100Hz. It is up to the user to make sure that the FR setting corresponds to the time
needed to measure the selected axes with their respective filter settings, together with the DSP time, which depends on whether T_EN is set or

reset.

Revision 001 - 4-Jul-26
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Conversion time per axis (ms) vs DIG_FILT (OSR=0or 1)

13.77

10.00

el OSR = 1

100 amBam OSR = 0

Conversion time (ms)

0.10
DIG_FILT [DEC]

Figure 3 Conversion time for magnetic axis or temperature, where DIG_FILT is DIG_FILT HALL XYZ or DIG_FILT _TEMP and OSR is
OSR_HALL or OSR_TEMP

The above graph can be expressed with the following formula:
16 + 2(OSR+5) . (2(D1G_FILT+2) + 4)

Toony(DIG_FILT) = -
clk

F. = 2.4 MHz (typ)

7 Functional description & interfaces

7.1 Device Configuration for Magnetic measurements

MLX90391 has four possible configurations, depending on the desired magnetic range. Depending on the
selected range, the noise performance will also be different as indicated in Table 9.

7.2 Configuration of SDA and INTB pin function

SDA and INTB pins can both be used interchangeably as 1°C bus data input/output. Which pin will be used for
data communication is automatically detected upon start of communication. It is required that the pin not
used for communication is tied to VDD always through a pull-up resistor. This is needed to avoid accidental
short circuit current due to pin misuse — accidental wrong configuration by the user.

When not used as an 12C data pin, SDA or INTB pin can be configured for one of the functions, as described in
Table 11.

SDA / INTB DRDY_EN INTB_SCL_ B MODE [3:0] Description Reference
Interrupt output in 0 1 Interrupt on SDA or INTB

WOC mode 0 0 1-6,10-14 | Interrupt on SCL see7.3.3
DRDY flag output 1 X DRDY flag on SDA or INTB | see 7.3.2.1
External trigger input X X 7 Trigger on SDA or INTB

Table 11 — Unused communication pin function selection

When SDA (or INTB) is configured as an external trigger input, a single measurement can be started upon
pulling the SDA (or INTB) low for a duration Tig. Even if the user holds SDA or INTB longer, the measurement

Revision 001 - 4-Jul-26 Page 9 of 33
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will start irrespective of the longer duration the pin is held low. This functionality enables the synchronized
measurement of two or more devices on the 1°C bus without using 1°C communication, which is also sup-
ported by the device (see 7.5.2.2).

6 SDA SDA bus line
5 INTB Tied to VDD th.rough
a pull-up resistor

0x12h

I2C Bus Data Input/Output

WOC Interrupt output, Synchroniza-
tion output, Trigger input or not used

Table 12 MLX90391KSE-AAA-001-RE interface with SDA pin connected to the SDA bus line

6 SDA Tied to VDD th.rough
a pull-up resistor
5 INTB SDA bus line

0x13h

WOC Interrupt output, Synchroniza-
tion output, Trigger input or not used

I2C Bus Data Input/Output

Table 13 MLX90391KSE-AAA-001-RE interface with INTB pin connected to the SDA bus line

6 SDA Tied to VDD through
a pull-up resistor
5 INTB SDA bus line

0x62h

WOC Interrupt output, Synchroniza-
tion output, Trigger input or not used

I2C Bus Data Input/Output

Table 14 MLX90391KSE-AAA-002-RE interface with SDA pin connected to the SDA bus line

6 SDA Tied to VDD through
a pull-up resistor
5 INTB SDA bus line

0x63h

WOC Interrupt output, Synchroniza-
tion output, Trigger input or not used

I2C Bus Data Input/Output

Table 15 MLX90391KSE-AAA-002-RE interface with INTB pin connected to the SDA bus line

MLX90391 has a predefined default 1°C address 0x12h (MLX90391KSE-AAA-001-RE). The address can be
changed to Ox13h if SDA and INTB pins are swapped. This enables the coexistence of two identical
MLX90391 devices on the same I°C bus. Similarly, MLX90391KSE-AAA-002-RE features I°C slave addresses

0x62 and 0x63.

Revision 001 - 4-Jul-26
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7.3 Operating modes

MLX90391 has the following Operating modes
1. Single measurement mode

2. Continuous measurement mode (5Hz, 10Hz, 15Hz, 50Hz, 100Hz, 200Hz, 500Hz, 700Hz, 1000Hz,
1400Hz)

3. Wake-up on change (5Hz, 10Hz, 15Hz, 50Hz, 100Hz, 200Hz, 500Hz, 700Hz, 1000Hz, 1400Hz)
4. Power Down mode (Deep Sleep)
5. Power Down mode (Deep Sleep) with external trigger

Both Continuous and Wake-up on change modes measure periodically the magnetic field and (or) the tem-
perature with a duty cycle defined by OSR_HALL, OSR_TEMP, DIG_FILT_HALL_XY, DIG_FILT_HALL_Z and
DIG_FILT_TEMP.

7.3.1 Single measurement mode

When the Single measurement mode is set, a magnetic measurement is started. After a measurement and
when the signal processing is finished, the measurement data is stored to the data registers (X, Y and Z). Af-
ter this, the sensor will go to the Power Down mode automatically.

While going to the Power Down mode, MODE[3:0] bits turns to “0”. At the same time, DRDY bit (Data Ready)
in STAT1 register turns to “1”.

When any of measurement data register (X, Y and Z) is read, DRDY bit turns to Low. It remains High when
switching from Power Down mode to another mode.

Single Meas Single Meas Single Meas
MODE([3:0] Power Down #1 Power Down #2 Power Down #3 Power Down
X,Y,Z X,Y,Z (#1) [ X,Y,Z (#2) X,Y,Z (#3)
DRDY
12C_READ X,Y,Z (#1) X,Y,Z (#3)

When the sensor is measuring, the data registers (X, Y and Z) keep the previous data. Therefore, it is possible
to read out data even during measurement periods.

Single Meas Single Meas Single Meas
MODE[3:0] Power Down #1 Power Down # Power Down #3 Power Down
X,Y,Z X,Y,Z (#1) X,Y,Z (#1) X,Y,Z (#3)
DRDY
I12C_READ X;Y,Z (#1) X,Y,Z (#3)
Revision 001 - 4-Jul-26 Page 11 of 33
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7.3.2 Continuous measurement Mode
When the Continuous measurement mode is set, the measurement starts periodically. After measurement
and signal processing is finished, the measurement data is stored to the data registers (X, Y, and Z).
Almost all internal blocks are disabled (Counting power state).

After a measurement period, the device wakes up automatically from Counting power state and starts a new
measurement.

The Continuous measurement mode ends when Power Down mode (MODE[3:0] = 0) is set. If the measure-
ment period is changed while the device is already configured in Continuous measurement mode, a new
measurement starts.

STAT1 and measurement data registers (X, Y and Z) will not be initialized by this.

Meas Meas

Counting #N Counting H(N+1) Counting

5Hz 10Hz ...; 1.4kHz

7.3.2.1 Data Ready

When the measurement data is stored and ready to be read, the DRDY bit (Data Ready) in STAT1 register is
set to High. When a measurement is performed correctly, the device sets the Data Ready bit before going
back to Counting or Wake-up on Change power state.

7.3.2.2 Normal Read Sequence

The stored measurement data is protected during the data reading. There is no update of the data during
this time. Consequently, the following sequence should be followed:

1. Check if the Data is Ready or not by polling DRDY bit of STAT1 register
a. DRDY: Data Ready. The Data is ready when set High.
2. Reading of the STAT1 register will not trigger the protection.

3. Read measurement data - When any of the measurement data register (X, Y, or Z) is read, the de-
vice enables the protection as soon as the register is copied into the I2C sending register. When data
reading starts, DRDY (Data Ready) bit turns Low.

4. Read STAT2 register (required for data consistency - provides information on overflow and data
skip)

When this read sequence is followed and there is no attempted I12C read during measurement, reading of
STAT2 sets the DOR (Data Overrun) bit to low.
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Meas Meas
MODE[3:0] Counting #N Counting #(N+1) Counting l_
X,Y,Z | X,Y,Z (#N) | XY,Z (#(N+1))
DRDY ‘
+ - + <
12C_READ |ST1| X,Y,Z (#N) |ST2| |ST1| X,Y,Z (#N+1) |ST2

Figure 7 Normal read sequence

7.3.2.3 Data Read Start during Measurement

When the sensor is measuring, the measurement data registers (X, Y and Z) keep the previous data. There-
fore, it is possible to read out data even in measurement period.

Meas Meas
MODE[3:0] Counting #N Counting #(N+1) Counting
X,Y,Z | X,Y,Z (#N) X,Y,Z (#N)

1\ 5

i )

12C_READ 1| vz s sl xyvzm) ||

Figure 8 Data read start during measurement

7.3.2.4 Data skip

If the available data is not read before a new measurement ends, the DRDY bit (Data Ready) remains High.
However, a new set of measurement data will replace the previous one.

MODE[3:0] Counting M#:S Counting % Counting l_
X,Y,Z | X,Y,Z (#N) | X,Y,Z (#(N+1))
DRDY | |
DOR !
v

12C_READ 51| xy,zne) |2

Figure 9 Data Skip: When data is not read

If the available data is read while a new measurement is being performed, this set of data will be protected.
This is also the case even if the reading procedure finishes after the measurement.
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Consequently, this new set of data is skipped.

Meas Meas Meas
MODE[3:0] Counting #N Counting #(N41) Counting #(N+2) Counting
X, Yand Z registers are protected because the data is read
X,Y,Z X,Y,Z (#N) X,Y,Z (#N) X,Y,Z (#N+2)
No DRDY because data is not updated
DRDY
DOR bit is updated, when protection’is released DOR bit is updated
DOR (there is no protection)
12C_READ sT1 X;Y,Z #N) T2 ST1 X,Y,Z (#N+2) sT2

7.3.2.5 End Operation

Set the Power Down mode (MODE[3:0] = 0) to end the Continuous measurement mode.

7.3.3 Wake-up On Change Mode (WOC Mode)
This mode of operation can be enabled when setting the SWOC bit. As in Continuous measurement mode,
the device wakes up periodically and measures the enabled axes and the temperature if enabled. When the

current reading, the difference or the differential of the reading of any of the enabled axes exceeds a prede-
fined threshold defined by the user, MLX90391 issues an interrupt. The interrupt can be configured to be
signaled in two ways through INTB_SCL_B bit:
1. Pulling the SCL line low for 16 ps. The duration of the pulse is configurable: 8us, 16us, 32us, 64us by
changing the INTDUR[1:0] bits
2. Latching low of INTB or SDA pin, depending on the connection to the I>C bus

The condition for interrupt can be Static Delta or Dynamic Delta:

1. Static Delta - the measured field is greater in magnitude with a predefined threshold, compared to
the first converted value after WOC enter. The threshold in X(Y/Z)_THR[15:0] is interpreted as an
unsigned 15-bit value. Set X(Y/Z)_THR[15]=0°.

2. Dynamic Delta - the measured field is greater in magnitude with a predefined threshold, compared
to the previous converted value. The threshold in X(Y/Z)_THR[15:0] is interpreted as an unsigned
15-bit value. Set X(Y/Z)_THR[15]=0°.

Which condition is used in the application is controlled by WOC_MODE[1:0] in the user address space.

When an interrupt condition occurs, the INT flag is set in the STAT1 register. It is cleared upon reading STAT1
register. The figures below describe the behavior of the interrupt.

%1n case X(Y/Z)_THR[15]=1, MLX90391 will not issue an interrupt, irrespective of the threshold value
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MAGNETIC FIELD

INTERRUPT
1 DELTA WITH 1ST THRESHOLD CONDITION=TRUE
READING
‘ * o g = - o . ) caa :
0.5 \
0
0 2 4 6 8 10 12 14 16 18 20

—@—B[T] —&— |AB[T]| —@—BTHIT]

Figure 11 Conceptual representation of Static Delta WOC behavior

MAGNETIC FIELD

/

25

15

THRESHOLD
1+ | DELTAWITH INTERRUPT

PREVIOUS READING CONDITIGN=TRUE

[

0 2 4 6 8 10 12 14 16 18 20

——B[T] —e—|AB[T]| —@—BTHIT]

Figure 12 Conceptual representation of Dynamic Delta WOC behavior

The wake-up on change (WOC) interrupt can be configured (INTREPB=0 (default)) so that it keeps repeating
until WOC mode is exit, regardless of whether STAT1 was read or not, once an interrupt condition is de-
tected. Reading STAT1 will clear the interrupt until the next measurement only.

If INTREPB=1, then the interrupt will stop repeating when STAT1 register is read even though WOC mode
was not exited.
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Condition X: if X_EN = 1'b1, | X (#N+n) - X(#N)| > X(THR) -> TRUE/FALSE
or

Condition Y: If Y_EN = 1'b1, |Y (#N+n) - Y(#N)| > Y(THR) -> TRUE/FALSE
or

Condition Z: If Z_EN = 1'b1, |Z (#N+n) - Z(#N)| > Z(THR) -> TRUE/FALSE

Condition X or Y or Z -> TRUE Condition X or Y or Z-> FALSE  Condition X or Y or Z -> FALSE
Write THR's

. Read ST1
Condition X or Y or Z -> FALSE Read ST1 (clean WOC flag)
Enter in WOC (clean WOC flag)
12C_cMD J—]—b 100ms (10Hz)

and Enter in App
k I

k 10ms (100Hz)
Device status Idle/Counting Meas #N Counting Meas%Nﬂ) Counting Meas|#(N+2) | Counting Meas#(N":a) Counting Meas #(N+4)

i

Counting Meas #(N+5)  Counting |Meas #(N+6)X Counting |Meas #(N+7)X Counting
Store target data forX (Y, ) axis \ \ \
X, Y, Z_THR[15:0] X X, Y, Z_THR (#N) \ \ \
AV A} \
X, V, Z_data[lS:O] X X, Y, Z (#N) \ X X, Y, Z #(N+1) X X, Y, Z #(N+2) \X X, Y, Z #(N+3) \ X X, Y, Z #(N+4) X X, Y, Z #(N+5) X, Y, Z #(N+6) X X, Y, Z #(N+7)
INT on SCL pin S = T q\\
or : | ll L{‘J IIQL{‘J {
INT on INTB pin v/ \ L ¥ L/ [
N o o =
INT flag ‘
Figure 13 Static Delta WOC example with first measurement after WOC enter. Repetitive interrupt
Condition X: if X_EN = 1'b1, |X (#N+n) - X(#N+n-1)| > X(THR) -> TRUE/FALSE
or
Condition Y: If Y_EN =1'b1, |Y (#N+n) - Y(#N+n-1)| > Y(THR) -> TRUE/FALSE
or
Condition Z: If Z_EN = 1'b1, |Z (#N+n) - Z(#N+n-1)| > Z(THR) -> TRUE/FALSE
Condition X or Y or Z-> TRUE Condition X or Y or Z-> FALSE  Condition X or Y or Z-> TRUE
Read ST1
Write THR's Condition X or Y or Z -> FALSE Read ST1 (clea:EWOC flag)
Enter in WOC (clean WOC flag) and Enter in App
12C_CMD k 100ms (10Hz) ﬂ k 10ms (100Hz)
Device status Idle/Counting Meas #N Counting Meas #(N+1) Counting Measl|#(N+2) |  Counting Meas #(N+3) | Counting Meas #(N+4) |  Counting |Meas #(N+5)X Counting Measmmeﬂ Counting Meas#(N+7X Counting
[ Store target data for X (Y, Z) axis \ \ \ \
X, Y, Z_THR[15:0] X X, Y, Z_THR (#N) \ \ { \
X X T X
X, Y, Z_data[15:0] X X, Y, Z (#N) \ X X, Y, Z #(N+1) \ X X, Y, Z #(N+2) \X X, Y, Z #(N+3) \ X X, Y, Z #(N+4) X X, Y, Z #(N+5) X X, Y, Z #(N+6) X
N = - el N\
INT on SCL pin A 0% 2% \
or { | | L'—J { : x’
INT on INTB pin \ ,' !

i
N Lt ) VL
P < N
INT flag

Figure 14 Dynamic Delta WOC example. Comparison of each measurement with the threshold after WOC enter. Single interrupt
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7.3.4 Power Down (Deep Sleep)

In Power Down mode, the device is in minimal power consumption state (see Table 4). All internal blocks in-
cluding the oscillator are disabled except the POR circuit. Only the communication over the I12C interface is
maintained. The digital handling of the communication is clocked by the 12C master clock. All registers remain
accessible and the data stored in read/write registers remains.

7.3.5 Power Down (Deep Sleep) with external trigger

In this mode, the device is in Power Down state as described in 7.3.4, where wake-up and single measure-
ment can be achieved by means of pulling the SDA or INTB pin low for a period of time T, apart from send-
ing an 1°C command. Whether SDA or INTB is pulled depends on which of the two pins is not used for 12C
communication. This mode is entered by setting MODE [3:0] = 7.

7.4 Magnetic Sensor Overflow

The device has a built-in overflow detection

0111 1111 1111 0000 | 7FFO 32752 65 000 130 000 260 000 520 000
| | | I | I I
0000_0000_0000_0001 = 0001 1 1.985 3.97 7.94 15.88
0000_0000_0000_0000 | 0000 0 0 0 0 0
1111 1111 1111 1111  FFFF 1 -1.985 -3.97 -7.94 -15.88
I I I I I I |
1000_0000_0001_0000 A 8010 | -32752 -65 000 -130 000 -260 000 -520 000

Table 16 Measurement magnetic data format

When the magnetic field exceeds the limitation, the stored measurement data is not correct. In this case,
Magnetic Sensor Overflow occurs.

For X axis overflow flag condition is: |X]| > 32,752
When the condition is fulfilled, HOFL_X bit turns to “1”.

For Y axis overflow flag condition is: |Y| > 32,752
When the condition is fulfilled, HOFL_Y bit turns to “1”.

For Z axis overflow check is: |Z| > 32,752 If the condition is fulfilled, the HOFL_Z bit turns to “1”.

When measurement data register (X, Y and Z) is updated, HOFL_X, HOFL_Y and HOFL_Z bits are updated,
too.
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7.5 Output protocol (1°C) description

The following 1°C commands are implemented:
MEM_DIRECT_READ: reads data from memory space, starting from the default address 0x00
MEM_READ: reads data from memory space, where the start address will be specified in the com-
mand and the address will be incremented for continuous reading until an 12C stop is detected
MEM_WRITE: writes data to memory space, where the start address will be specified followed by
the data to be stored at addresses starting from the given start address and incremented until an 1°C
stop is detected
GENERAL_CALL_MEM_WRITE: writes data to the memory space for all MLX90391 devices on the I>C
bus, where the start address will be specified in the command and the address will be incremented
for continuous reading until an 1C stop is detected
ADDRESSED_RESET: reset of the device, based on the 12C Slave Address (reset of addressed devices
on the I°C bus only)
GLOBAL_RESET: resets all MLX90391 devices on the I>C bus

In the next sections, the format of the different I2C commands is explained.
The following legend is used:

12C Start

I12C Repeated Start

12C Stop

Acknowledge from IC (1 bit)

(Not) Acknowledge from Master (1 bit)
I2C Addressing (1 byte)

Data from Master to IC (1 byte)

)
S UG U0

AN
x
X
x

x
x
x

Data from IC to Master (1 byte)

<

7.5.1 Read Commands

There are two read commands that are implemented
MEM_DIRECT _READ: reads data from memory space, starting from the default address 0x00
MEM_READ: the start address will be specified in the command and the address will be incremented
for continuous reading until an 1°C stop is detected.

7.5.1.1 MEM_DIRECT_READ (direct read) command

MEM_DIRECT_READ: reads data from memory space, starting from the default address 0x00
(s QEEEEIRIK A X pata @ Reg. 0x00 X A X Data @ Reg. 0x01 X A »- - <_Data @ Reg. N

NOTES:
Incremental readout — return 0x00 when the address is out of the valid address space
NACK is needed from the master to allow going to STOP
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7.5.1.2 MEM_READ (addressed read) command

MEM_READ: the start address will be specified in the command and the address will be incremented for
continuous reading until an I2C stop (P) is detected.

Incremental read-out starting at a given address (Register Start Address).

Continuous transmission of data in sequential register addresses until the communication is terminated by
the master.

6 12C addr [W] oo@ 12C addr [R] o Data @ Register >®<Data @ Register+1>®——

Important! A repeated START is required to perform an “Addressed read”. Without repeated START, the
command will be seen as a “Direct read”.

As soon as incremental addressing leaves the address space, the slave will respond with all 0x00.
NOTES:

Incremental readout — return 0x00 when address out of valid space

NAK is needed from master to allow going to STOP

7.5.2 Write Commands
7.5.2.1 MEM_WRITE (addressed write) command

MEM_WRITE: the start address will be specified followed by the data to be stored at addresses starting from
the given start address and incremented until an I2C stop (P) is detected.

Incremental write starting at a given address (Register Start Address).

Normally only 1x register is written, but optionally the master can continue to transmit data of sequential
register addresses to reduce the communication time when a lot of registers should be written.

o 12C addr [W] o Register >®< Data to Register >®<Data to Register+1>®— — —< Data to Register+N o

The slave sends AK/NACK based on the fact whether it was able to write data

The slave automatically increments the address of the read out byte, independent if it gave an AK or a NACK
to the master. It is up to the master to re-write the byte afterwards.

When the device is busy with the write operation, new write commands will be ignored. A read operation
will return invalid data.

7.5.2.2 GENERAL_CALL_MEM_WRITE: General call for synchronized measurement

0X00 [W] Register Data to Data to _ Data to
start address Register start address, Register start address+1 Register start address+N,

This command is used to write data to all MLX90391 devices on the 12C bus at once. This functionality is par-
ticularly useful when synchronized measurements between devices are needed. If a measurement is config-
ured, it starts right after the communication is finished.

7.5.2.3 ADDRESSED_RESET: Addressed reset

&P 12C addr [W] W xi1 XAaX om0 XAaXP)

The addressed reset command brings the device back into a state like it was after power-on.
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The I12C Slave Address is used, which means that only the addressed devices on the I°C bus are reset.

7.5.2.4 GLOBAL_RESET: Global reset

Figure 20 GLOBAL_RESET command

The global reset command brings all MLX90391 devices on the 1°C bus back into a state like it was after
power-on.

7.6 Memory items description

7.6.1 Memory structure

Each address in the address space consists of 8-bit data. Data is transferred to or received from the external
microcontroller via I°C interface.

Address Name Description R/W 7 6 5 4 3 2 1 0
0x00 |STAT1[7:0] Status Register 1 R INT RT DRDY
0x01 | X[7:0] X-axis Measurement Magnetic Data [7:0] R Y[7:0]
0x02 | X[15:8] X-axis Measurement Magnetic Data [15:8] R ¥[15:8]
0x03 |Y[7:0] Y-axis Measurement Magnetic Data [7:0] R X[7:0]
0x04 | Y[15:8] Y-axis Measurement Magnetic Data [15:8] R X[15:8]
0x05 |2[7:0] Z-axis Measurement Magnetic Data [7:0] R 2[7:0]
0x06 |Z[15:8] Z-axis Measurement Magnetic Data [15:8] R Z[15:8]
0x07 |STAT2 Status Register 2 R DOR HOVF_Z HOVF_X HOVF_Y
0x08 |T[7:0] Temperature Measurement Data Lower 8-bit R T[7:0]
0x09 |T[15:8] Temperature Measurement Data Higher 8-bit R T[15:8]
0x0A | CID[7:0] Company ID [7:0] R Company ID [7:0]
0x0B | DID[7:0] Device ID [7:0] R Device ID [7:0]
0x0C | CTRL1[7:0] Control Register 1 R/W swoc Z_EN X_EN ‘ Y_EN | MODE[3:0]
0x0D | CTRL2[7:0] Control Register 2 R/W CONFIG[1:0] INTDUR[1:0] | INTB_SCL_B INTREPB ‘ WOC_MODE[1:0]
0x0E | CTRL3[7:0] Control Register 3 R/W OSR_HALL OSR_TEMP DIG_FILT_HALL_XY[2:0] DIG_FILT_TEMP[2:0)
0xOF | CTRLA4[7:0] Control Register 4 R/W DNC=1 DNC=0 TEN DNC=0 DRDY_EN DIG_FILT_HALL_Z[2:0]
0x10 Reserved I
0x11 |RST Reset = 0x06 R/W
0x12 Reserved | |
0x13 Reserved I I
0x14 |X_THR[7:0] X axis WOC threshold low byte R/W Y_THR[7:0]
0x15 |X THR[15:8] X axis WOC threshold high byte R/W Y THR[15:8]
0x16 |Y_THR[7:0] Y axis WOC threshold low byte R/W X_THR[7:0]
0x17 |Y_THR[15:8] ¥ axis WOC threshold high byte R/W X_THR[15:8]
0x18 |Z_THR[7:0] Z axis WOC threshold low byte R/W Z THR[7:0]
0x19 |Z THR[15:8] Z axis WOC threshold high byte R/W Z THR[15:8]

Figure 21 Memory map

In the memory map, the abbreviation DNC stands for Do Not Change. The default values of these bits are
indicated in order to preserve them when writing data in CTRL4.

The STAT1 register is mapped on address 0x00, since it is the default address of MEM_DIRECT_READ (direct
read) command.

The user has to read the status bits DRDY first to check if there is new data and if there is new data, to con-
tinue the command to read the registers X, Y and Z.
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7.6.2 1/0 registers description
Address 0x00 — STAT1 Register

7 6 5 4 3 2 1 0
STAT1_ 7 STAT1_6 STAT1_5 INT RT STAT1_ 2 STAT1_ 1 DRDY
RW-0 RW-0 RW-0 RW-0 RW-1 RW-0 RW-0 RW-0
NOTE: R=Read access; W=Write access; value following dash (-) = value after initialization
Bit4 INT. Interrupt bit turns to "1" when the interrupt condition is satisfied during WOC. It re-

turns to "0" when the STAT1 register is read. It is reset to “0” upon power on reset and
upon entering WOC mode
0 —The Interrupt is not active
1 -The Interrupt is active
Bit 3 RT. The device is reset
0 — The device was not reset
1 - The device was reset and this is the first reading. Automatically set to 0 when the first
reading of STAT1 register is done

Bit 0 DRDY. Data Ready.
DRDY bit turns to “1” when data is ready in "Single measurement" mode (1, 9), "Continu-
ous measurement" mode (2, 3, 4, 5, 6,10, 11, 12, 13, 14) or "Self-test" mode (7).
It returns to “0” when any of the measurement data registers (X, Y or Z) is read
0 — Normal
1 - Data is ReaDY

Addresses 0x01 — 0x06
Magnetic measurement data for X, Y and Z axes.
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Address 0x07 — STAT2 Register

7 6 5 4 3 2 1 0
STAT2_7 STAT2_6 STAT2_5 STAT2_4 DOR HOVF_Z HOVF_Y HOVF_X
RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0 RW-0
NOTE: R=Read access; W=Write access; value following dash (-) = value after initialization
Bit 3 DOR. Data Overrun

DOR bit turns to “1” when data has been skipped in "Continuous measurement" mode
(2,3,4,5,6,10, 11, 12, 13, 14).
It returns to “0” when any of the measurement data registers (X, Y or Z) is read.

0 - Normal
1 - Data OverRun

Bit 2 HOVF_Z. Magnetic sensor overflow for Z axis measurement
0 — Normal
1 - Magnetic sensor overflow for Z axis occurred

Bit 1 HOVF_Y. Magnetic sensor overflow for Y axis measurement
0 — Normal
1 — Magnetic sensor overflow for Y axis occurred

Bit 0 HOVF_X. Magnetic sensor overflow for X axis measurements
0 — Normal

1 — Magnetic sensor overflow for X axis occurred

Addresses 0x08 — 0x09
Temperature measurement data

Addresses 0x0A
Company ID = 0x91

Addresses 0x0B
Device ID = OxAA
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Address 0x0C — CTRL1 Register

7 6 5 4 3 2
SWOC Z EN Y_EN X_EN MODE3 MDOE2
RW-0 RW-1 RW-1 RW-1 RW-0 RW-0

NOTE: R=Read access; W=Write access; value following dash (-) = value after initialization
Bit 7 SWOC. Start Wake-up On Change mode
0 — Disable
1 - Enable
Bit 6 Z_EN. Control magnetic measurement for Z axis
0 — Disable
1-Enable
Bit 5 Y_EN. Control magnetic measurement for Y axis
0 — Disable
1-Enable
Bit4 X_EN. Control magnetic measurement at X axis
0 — Disable
1-Enable
Bit3-0 MODE[3 0]. Application Mode

NOTE: Care shall be taken to set the correct configuration of OSR_HALL and

0 — Power-down mode

1 - Single measurement mode

2 — Continuous measurement mode 5Hz

3 — Continuous measurement mode 10Hz

4 — Continuous measurement mode 15Hz

5 — Continuous measurement mode 50Hz

6 — Continuous measurement mode 100Hz
7 — Power Down with External trigger mode
8 — Power-down mode

9 — Single measurement mode

10 — Continuous measurement mode 200Hz
11 — Continuous measurement mode 500Hz
12 - Continuous measurement mode 700Hz
13 — Continuous measurement mode 1.0kHz
14 — Continuous measurement mode 1.4kHz
15 - Power-down mode

MeIeX|s

1
MODE1
RW-0

N \

0
MODEO
RW-0

DIG_FILT_HALL_XYZ when selecting a certain refresh rate. The chosen settings have to ensure
that the total conversion time fits into the update period selected. The total conversion time is
composed of the axes conversion time, the temperature conversion time and the DSP time.
The DSP time additionally depends on the number of axes measured (Table 10) and whether
the temperature measurement is enabled or not by setting or resetting T_EN.
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Address 0x0D — CTRL2 Register

7 5 4 3 2 1 0
CONFIG1 CONFIGO INTDUR1 INTDURO @ INTB_SCL_B INTREPB WOC_MODE1 WOC_MODEO
RW-0 RW-0 RW-0 RW-1 RW-0 RW-0 RW-0
NOTE: R=Read access; W=Write access; value following dash (-) = value after initialization
Bit7-6 CONFIG[1:0]. Range Configuration
0 — Configuration 0
1 — Configuration 1
2 — Configuration 2
3 — Configuration 3
Bit5-4 INTDUR[1:0]. Configuration of interrupt pulse duration on SCL pin
0 -2 x OSC_SLOW clocks = 16us
1-4x 0SC_SLOW clocks = 32us
2 -8 x OSC_SLOW clocks = 64us
3 -1 x OSC_SLOW clocks = 8us
Bit 3 INTB_SCL_B. Select interrupt function on SCL pin or INTB pin
0 — Interrupt on SCL pin
1 - Interrupt on INTB pin
Bit2 INTREPB. Interrupt repetition configuration
0 — Interrupt repeat after first time when condition is TRUE till WOC exit
1 — Interrupt repeat only if condition is TRUE
Bit1-0 WOC_MODE[1:0]. WOC mode configurations

Revision 001 - 4-Jul-26
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0 - Difference to 1st measurement in WOC (Static Delta)

1 — Difference to previous measurement in WOC (Dynamic Delta)
2 — Not used

3 — Not used

Page 24 of 33



MLX90391

3D Magnetometer
Datasheet

Address OxOE — CTRL3 Register

7 6 5 4 3 2 1
OSR_ OSR_ DIG_FILT_ DIG_FILT_ DIG_FILT_ DIG_FILT_ DIG_FILT_
HALL TEMP HALL_XY2 HALL_XY1 HALL_XYO TEMP2 TEMP1
RW-1 RW-1 RW-1 RW-0 RW-0 RW-0 RW-0
NOTE: R=Read access; W=Write access; value following dash (-) = value after initialization

Bit 7 OSR_HALL. OSR setting for Hall Measurement

Bit 6 OSR_TEMP. OSR setting for Temperature Measurement

Bit5-3 DIG_FILT_HALL_XY[2:0]. Digital filter setting for X and Y Hall Measurements
Bit2-0 DIG_FILT_TEMP[2:0]. Digital filter setting for Temperature Measurement

Address 0xOF — CTRL4 Register
7 6 5 4 3 2 1
CTRL4_7 CTRL4_6 T_EN CTRL4_4 DRDY_EN DIG_FILT_HALL 72 = DIG_FILT_HALL_Z1

RW-1 RW-0 RW-0 RW-1 RW-0 RW-1 RW-0
NOTE: R=Read access; W=Write access; value following dash (-) = value after initialization

CTRL4_7. Reserved (keep set to 1 for proper operation)

CTRL4_6. Reserved (keep set to O for proper operation)

T_EN. Enable Temperature Measurement

CTRL4_4. Reserved (keep set to O for proper operation)

DRDY_EN. Enables DRDY flag on INTB or SDA pin (depending on the connection interface)
0 — DRDY flag output disabled
1 - DRDY flag output enabled. If used, INTB_SCL_B must be set

DIG_FILT_HALL_Z[2:0]. Digital filter setting for Z Hall Measurement

Address 0x11 — RESET Register
Writing Ox06 in this register resets the IC

Addresses 0x14 — 0x15
X axis WOC threshold low (0x14) and high (0x15) byte

Addresses 0x16 — 0x17
Y axis WOC threshold low (0x16) and high (0x17) byte

Addresses 0x18 — 0x19
Z axis WOC threshold low (0x18) and high (0x19) byte

These registers are initialized at 0 and are to be set by the user.
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7.7 Flowchart
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8.1 Recommended Application diagram
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8.2 Magnetic offset recalculation

CONFIGO and CONFIG3 require that the offset trim values are initially read, scaled and stored. During normal
operation, the stored trim values have to be subtracted from each result. The procedure below describes
how to obtain the offset values and how to use them in CONFIGO and CONFIG3.

1. Power-up the device

2. Set CTRL3[7:0] = OxFF, CTRL4[7:0] = 0xA7, CTRL1[7:0] = 0x71 in this sequence and within 50ms
1) Read addresses 0x80 (LSByte) and 0x81 (MSByte)
2) Read addresses 0x82 (LSByte) and 0x83 (MSByte)
3) Read addresses 0x84 (LSByte) and 0x85 (MSByte)

3. Concatenate the data in order to get a 16-bit word:
Xore[15:0] = concatenate (Data@addressOx81, Data@address0x80)
The data is in two’s complement

4. Concatenate the data in order to get a 16-bit word:
Yorr[15:0] = concatenate (Data@address0x83, Data@address0x82)
The data is in two’s complement

5. Concatenate the data in order to get a 16-bit word:
Zore[15:0] = concatenate (Data@addressOx85, Data@address0x84).
The data is in two’s complement

6. Calculate the offset for CONFIGO
1) Calculate and store Xapporr_conro[15:0] = Xore[15:0] * - 0.135
2) Calculate and store Yaprorr_conro[15:0] = Yore[15:0] * - 0.135
3) Calculate and store Zapporr conro[15:0] = Zore[15:0] * - 0.096
7. Calculate the offset for CONFIG3
4) Calculate and store Xaprorr_conr3[15:0] = Xore[15:0] * 0.650
5) Calculate and store Yapporr_conr3[15:0] = Yore[15:0] * 0.650
6) Calculate and store Zappore conrs[15:0] = Zore[15:0] * 0.462
8. Load the settings needed for the application and use the device normally

During application, subtract the stored X/Y/Zaprorr_conros3[15:0] from every DSP result (X[15:0], Y[15:0] or
Z[15:0] respectively) according to the used configuration (CONFIGO or CONFIG3).
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9.1 Package information
9.1.1 Package TSOT23-6L

9.1.1.1 Dimensions

- ﬂ H S
Y
g MINIMUM MAXIMUM
E ¢}
E1 U
A ——— 1.00
Al 0.025 0.10
A2 0.85 0.90
E:J D 2.80 3.00
 — o E 2.60 3.00
(S B — i E1 1.50 1.70
TOP VIEW SIDE VIEW L 0.30 0.50
b 0.30 0.45
- ? T c 0.10 0.20
A2 e 0.95 BSC
I L
I b A1
D
SIDE VIEW
NOTE :
1. ALL DIMENSIONS IN MILLIMETERS (mm) UNLESS OTHERWISE STATED.
2. DIMENSION D DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS OF MAX 0.15 mm PER SIDE.
3. DIMENSION E1DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS OF MAX 0.25 mm PER SIDE.
4. DIMENSION b DOES NOT INCLUDE DAMBAR PRQOTRUSION OF MAX 0.07 mm.
5. DIMENSION L IS THE LENGTH OF THE TERMINAL FOR SOLDERING TO A SUBTRATE.
6. FORMED LEAD SHALL BE PLANAR WITH RESPECT TO ONE ANOTHER WITH 0.076 mm SEATING PLANE.
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9.1.1.2 Pinout & marking

T o
M—» Device Name

XXXX
il 20 3]
]r [z []3
— L Bottom
XYWW | X || Y || Ww I—»Calenderweek

\—> Last digit of calender year
H - Last digit of lot#
6 5 4

9.1.1.3 Sensing element location and field direction

~

---oE
T
-

R
T

D ]
X
E VA
: L __________ S - e :
o o .
~ | J

: ' S - H
™~ ! + !
sl oH dd o

L Ny 1 Ll

| |

: : 0.60 £ 0.03 mm
1.41 +£0.20 mm 1.08 £0.15 mm
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9.2 Storage and handling of plastic encapsulated ICs

Plastic encapsulated ICs shall be stored and handled according to their MSL categorization level (specified in
the packing label) as per J-STD-033.

Electronic semiconductor products are sensitive to Electro Static Discharge (ESD). The component assembly
shall be handled in EPA (Electrostatic Protected Area) as per ANSI S20.20

For more information refer to Melexis Guidelines for storage and handling of plastic encapsulated ICs 7

9.3 Assembly of encapsulated ICs

For Surface Mounted Devices (SMD, as defined according to JEDEC norms), the only applicable soldering
method is reflow.

For Through Hole Devices (THD), the applicable soldering methods are reflow, wave, selective wave and ro-
bot point-to-point. THD lead pre-forming (cutting and/or bending) is applicable under strict compliance with
Melexis Guidelines for lead forming of SIP Hall Sensors (7).

Melexis products soldering on PCB should be conducted according to the requirements of IPC/JEDEC and J-
STD-001. Solder quality acceptance should follow the requirements of IPC-A-610.

For PCB-less assembly refer to the relevant application notes (7 or contact Melexis.

Electrical resistance welding or laser welding can be applied to Melexis products in THD and specific PCB-less
packages following the Guidelines for welding of PCB-less devices'”.

Environmental protection of customer assembly with Melexis products for harsh media application, is appli-
cable by means of coating, potting or overmolding considering restrictions listed in the relevant application
notes (7

For other specific process, contact Melexis via www.melexis.com/technical-inquiry

9.4 Environment and sustainability

Melexis is contributing to global environmental conservation by promoting non-hazardous solutions.
For more information on our environmental policy and declarations (RoHS, REACH...) visit
www.melexis.com/environmental-forms-and-declarations

7 www.melexis.com/ic-handling-and-assembly
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10 Glossary of terms & references

10.1 Glossary

Melexis

INNOVATION WITH HEART

‘ Term Description
NC Not Connected
AMR Absolute Maximum Ratings
ADC Analog-to-digital converter
PCB Printed Circuit Board
LSB Least significant bit
JEDEC Joint Electron Device Engineering Council
Gauss (G) Units for magnetic flux density — 1mT = 10G
RMS Root mean square
POR Power On reset
NV Non-volatile
DSP Digital signal processing
wWocC Wake-up On Change
Ta Ambient temperature
12C Inter-Integrated Circuit
HBM Human Body Model
CDM Charged Device Model

Table 17 — Glossary
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11 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 im-
plementation. 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 war-
ranty, term, or condition of any kind, either implied or expressed, including but not limited to warranties of merchantability, satisfac-
tory 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 fore-
going, 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 plac-
ing 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, stor-
age, 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 under-
stood as being confidential, the recipient of this document shall not communicate, nor disclose to any third party, any part of the doc-
ument without Melexis’ express written consent. The recipient shall take all necessary measures to apply and preserve the confiden-
tial 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 substan-
tially similar to those in this disclaimer; (iii) use the document only in connection with the purpose for which this document was re-
ceived, 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 pro-
visions.

The previous versions of this document are repealed.

Melexis © - No part of this document may be reproduced without the prior written consent of Melexis. (2026)

IATF 16949 and ISO 14001 Certified

Happy to help you! www.melexis.com/contact
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