MLX90392
3D Magnetometer MeIeXIS .

Datasheet INSPIRED ENGINEERING
Features and Benefits Application Examples
3-axismagnetometer device suitable for Power tools Screwdriver trigger

compass and position sensors applications

. Home security door/ window opening
Triaxis Hall Technology

detection
Suitable for space constrained applications
(only 2 X2,5 x 0.4mm)

Compatible with 12C FM+

Knobs for White goods
PC peripherat Mouse roller

. Gamingoystick
Low power applicatiolqg Power down

current of 1.5uA Anti-tamper for energy metering
Supply voltage of 1.8V D@SC” ptlon
Ambient temperature range frort0degC
to 85degC . . : .
o g The device, especially designed for micropower
Digital Output applications, measures magnetic fields along the 3
o 16-bit Magnetic (XYZ2) axis()_(, Y bei_ng ina plang parallel to the surface of
_ the die, Z being perpendicular to the surface). Those
0 16-bit Temperature measurements and the IC temperature are
At runtime selectable modes converted into 16bit words which are transferred
. upon request over 12C communication channel. The
0 SingleMeasurement device tranmits compensated raw measurement

o Continuous Mode up to 1.4kHz (XYZ) data.

ROHS Compliant & Green Package The MLX90392 is available in 2 magnetic versions:

+/-5mT range for Low noise applications
Q +/-50mT range for position sensor

applications
UTDFMNB BIAS and REFERENCE -
w —K
Triaxis’ vy 16b o
Vz MUX t: A[:]CIﬁ ‘E
® =
B ] L

TEMPERATURE
SENSOR I -

DIGITAL LOGIC NV MEMORY
OSCILLATOR

Transportstraat 1

3980 Tessenderlc

Phone: +3213 61 16 75

Fax: +3213 67 07 70

Datasheet www.melexis.com



MLX90392
3D Magnetometer Melher?g ;IS

1. Ordering information

MLX90392ELAAAO010-RE -40°C to 85°C UTDFMNB 2x2.5  +/-6mT 12C Reel
MLX90392ELAAAO11-RE -40°C to 85°C UTDFMNB 2x2.5 +/-50mT 12C Reel
Tablel ¢ Ordering codes

Legend:

ML)(9039§E[|. HAAA @ @

Packindelivery Form

» Option Codéor variant

» Silicon& Firmware Version

» Package Code

» Temperature Code

» Product Name
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3. Glossary of terms

NC Not Connected
ADC Analogto-digital converter
LSB Least significant bit
MSB Most significant bit
GausgG) Units for magnetic flux densitylmT = 10G

RMS Root mean square
POR Power On reset
NV Non-volatile
D Digital signal processing
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4. Pins Description and Block diagram

4.1. Pins description

1

co~NO UL WN

SDA
VDD
VSS
SCL
Not used
Not used
Not used
Not used

Table2 ¢ Pin description

5. Block Diagram

Vx

Triaxis’ vy

Description
[I/O] Bus Data
[SISupply
[S] Ground
[1] Bus clock
Not connected
Not connected
Not connected
Not connected

BIAS and REFERENCE

I12C Interface

16b
MUX || >
@ Vz ADC
T /N
AN VS
TEMPERATURE N
SENSOR
¢ POR
DIGITAL LOGIC ) 1
| osciator

NV MEMORY
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6. Conditions and Specifications
6.1. Absolute Maximum Ratings (AMR)

Operating Characteristicsy ¥-40°C to 85°C (unless otherwise specified)

Supply Voltage <48h
Reverse voltage protection VS{EV -0.3 V Room temp, <48h
Output voltage Vspa, VscL 2.3 Vv <48h
Reverse outpuvoltage VspAREV -0.3 V
Reverse clock output voltage VscLrev -0.3 \%
ESD HBM (all pins) kv
Operating Temperature Ta -40 +85 "G
Junction Temperature Tounc +85 °C
Storage Temperature Tstorage -40 150 “C
Thermal resistance Rija 230 KIW Junction to ambient
1s0p board
40 K/wW Junction to ambient
multi layered pcb
Thermalresistance Rinjc 3.4 KIW Junction to case
Magnetic Flux density -1 1 T

Table3¢ Absolute Maximum Ratings

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

6.2. Operating Conditions
6.2.1. General Operating Conditions

Operating Temperature +85
Storage Temperature Tstorage -4 150

Table4 ¢ General operating conditions

6.2.2. Electrical Operating Conditions

Supply Voltage

Table5 ¢ Electrical Operating conditions

6.2.3. Magnetic Operating Conditions

Magnetic Flux density version XXxX10
Magnetic Flux density -50 50 mT version XxX011

Table6 ¢ Magnetic Operating conditions
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6.2.4. 12C Timing€onditions

Electrical Parameter Symbol zc Standard Mode| I*C Fast Mode Plus Unit
y mm

SCIClock Frequency f (SCL) 100 1000 kHz

SCL Clock Low Time tw (SCLL) 4.7 0.5 us

SCL Clock High Time tw (SCLH) 4 0.26 us

SDA Setup Time tsu (SDA) 250 50 ns

SDA Data Hold Time th (SDA) 0 3.45 0 0.45 Hs

START Condition Hold Time th (ST) 4 0.26 us
REPEATED START Condition Setup Til tsu (SR) 4.7 0.26 ps
STOP Condition Setup Time tsu (SP) 4 0.26 us

Bus Free Time Between STOP and STA

Condition tw (SP:ST) 4.7 0.5 Hs

Table7: General4C Timing Specification

REPEATED
t, {SDA) START

te (SDA) o ¢

START 1
SDA

START

to (SDA)
— —»

= I

th (ST) SCLL) t. (SCLH) t, (SCL) tf(SCE)

Figure2: PC Timing Diagram
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6.3. Electrical Specifications
Operating Characteristicsy ¥-40°C to 85°C (unless otherwise specified)

Power On Reset (rising edge VPoR_LH 1.44 1.55
Power On Reset (falling edge VPOR_HL 1.35 1.4 1.45 V
Conversion Current Iob,convxy 2.2 2.7 35 mA XY axis Version 010
Iop,convz 2.7 3.6 5.2 mA Z axis Version-010
Conversion Current Iob,convxy 1.4 1.8 2.7 mA XY axis Version 011
Iob,convz 1.9 2.8 4.3 mA Z axis Version-011
Conversion current Iob,convT 0.6 0.73 0.85 mA Temperature
Counting state current Iop,enT 6 11 16 MA
Idle current Iop,IDLE 0.4 15 3 MA
Average current Iop,AvGi00 18 2.3 3.2 mA Version xx»010
Continuous mode XYZ1
100Hz refresh OSR_HALL=1
DIG_FILTXY=4
DIG_FILTZ=5
DIG_FILT_TEMP=1
OSR_TEMP=1
Temp Comp enabled

Average current Iop,AvGi0a 1.2 1.7 2.7 mA VersionXXx11
Continuous mode XYZ1
100Hz refresh OSR_HALL=1
DIG_FILTXY=4
DIG_FILTZ=5
DIG_FILT TEMP=1
OSR_TEMP=1
Temp Comp enabled
Average current Iop.AvGi0a 0.7 0.95 1.5 mA Version xx011
Continuous mode XYZ1
100Hz refresh OSR_HALL=1
DIG_FILTXY=3
DIG_FILTZ=4
DIG_FILT TEMP=1
OSR_TEMP=1
Temp Comp enabled
Average current Ipp,AvVG200 1.8 2.45 33 mA Version xx3010
Continuous mode XYZ1
200Hz refresh OSR_HALL=1
DIG_FILTXY=3
DIG_FILTZ=4
DIG_FILT_TEMP=1
OSR_TEMP=1
Temp Comp enabled
Average current Iop,AvG20a 13 1.85 2.8 mA Version xx011
Continuous mode XYZ1
200Hz refresh OSR_HALL=1
DIG_FILTXY=3
DIG_FILTZ=4
DIG_FILT _TEMP=1
OSR_TEMP=1
Temp Comp enabled
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Temperature sensor

TRES LSB16/°C
resolutiorf?

Temperaturesensor accuracy TLIN -3 3 °C +/-3sigma
Input Level HigR VIH 56 59 63 %VDD SDASCL
Input Level Lo® VIL 43 48 54 %VDD SDA, SCL

Input Level Hysteresis VIHYST 5 11 17 %VDD SDA, SCL
Input Capacitancé Cin 5 10 pF SDASCL
Output Level Low VOL 05 1 %vDD ~ SPA I(fg'c tmA
Output on resistance Rdson 5 8 14 ohms +/-3sigma
Output leakage current 0.1 0.3 UuA
ESD HBM 2 kv All pins
ESD CDM 0.5 kV All pins

Table8 ¢ Electrical Operating conditions

6.4. Magnetic Specifications

Operating Characteristicsy ¥-40°C to 85°C (unless otherwise specified)

XY Magnetic sensitivity SENS/ 0.135 0.15 0.165 MT/LSB  version xx010
1.33 1.5 1.67 version xx011

room temperature
Z Magnetic Sensitivity SENS 0.135 0.15 0.165 MT/LSB  version xxx010
1.33 1.5 1.67 version xxx011

roomtemperature
Magnetic measurement range BranGe +4421 +4912 +5403 pT version xxx010
+43560 +49128  +54696 pT version xx011

room temperature
version xxx010
with temperature
compensationg 5ms
RMS Noise Nxvz conv time
2.2 2.4 HTrms (DIG_FILTXY=3
DIG_FILTZ=4,
OSR_HALL=1),
room temperature
version xxx010
without
temperature
. Nyz compensat_ion
RMS Noise 1.5 1.7 HTrms  5ms conv time
(DIG_FILTXY=3
DIG_FILTZ=4,
OSR_HALL=1), roon
temperature

1I¢KS RFEGEFE F2NXIEG A& wHQa O2YLIX SYSyl 6AGK n fao O2NNBalLRy
2 This specification relates to the sensor and not the 12C bus
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RMSNoise Nxvz MTrms  version xxx011
without
temperature
compensation; 5ms
conv time
(DIG_FILTXY=3
DIG_FILTZ=4,
OSR_HALL=1), roon
temperature

RMS Noise Nxvz 20 21 MTrms  version xxx011
with temperature
compensation 5ms

conv time
(DIG_FILTXY=3
DIG_FILTZ=4,
OSR_HALL=1), roon
temperature
Sensitivity drift SENS -10 10 % vs. Ta=35degC
Hysteresis Bn 200 pT
Table9 ¢ Magnetic Specifications
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6.5. Timing Specifications
OperatingCharacteristics,a=-40°C to 85°C (unless otherwise specified)

With temperature

compensatiorf¥
Output refresh raté& Er2 Without
1400 Hz temperature
compensatiorf¥
Oscillator trimming accuracy TOSC_TRIM -5 0.5 5 %
Oscillator Thermal drift TOSC_THD -5 0 5 %
Tconvm 105 111 117 us Timeper axis
Magnetic axis conversion DIG.—F”‘TZO’ O.SR:
time® Tconvm 202 213 224 us Time per axis
DIG_FILT=0, OSR=
Tconvm 912 960 1008 us Time per axis
DIG_FILT=3, OSR=
Tconvm 13.1 13.8 14.5 ms Time per axis
DIG_FILT=7, OSR=
Start up time TStartup 0.15 1.2 ms Reset to idle mode
TDSP 360 380 400 ps with temp
compensation
enabled®
DSP Time
220 235 250 us with temp
compensation
disabled®

Tablel0 ¢ Timing specifications

3 Fr1 and Fr2 are defined as the period between two set of measurements. It is relevant fooritiauous measurement mode and

is defined by the parameter MODE[3:0]. TREFRESH is adjustable with the following settings: 10Hz, 20Hz, 50Hz, 100H#{200Hz, 50
and 1.4kHz. The default value in the raslatile memory is 100Hz.

4The temperature compensatnh can be enabled or disabled by the user.

5This conversion time is defined as the time to acquire a single axis of the magnetic flux density. When measuring X&' Z, they a
obtained through timemultiplexing. The conversion time is programmable through BIGT for magnetic and temperature
conversion. The total conversion time is obtained by summing up the magnetic & temperature conversion time.
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Conversion time per axis (ms) vs DIG_FILT (OSR=0 or 1) e

Conversion time (ms)

DIG_FILT

Figure3: Conversion time
The above graph can be expressed with the following formula:

OSR (

TconV(DIG_FILT) = DIG_F'LT+2 n 4)
Felk

2 Felk = 2.4MHz  typical
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6.6. Accuracy Specifications

Operating Characteristicsy ¥-40°C to 85°C (unless otherwise specified). All specifications in this chapter are
given with +£ 3 sigma.

Resolutioff bits
Offset® Orrsx -1100 —200 700 LSBs VerS|0n xanlO
Orrsy -1100 -200 700 Output at 0Gauss.
Orrsz -300 300 900 Room temperature
Offset thermal drift Xaxis -840 1030 LSBs Version xx010
Offset thermal drift Yaxis -750 870 vs. 35degC
Offset thermal drift Zaxis -440 470
Offset( Orrsx -150 40 220 LSBs Version xxx011
Orrsy -330 -130 70 Output at 0Gauss.
OrFsz -340 80 500 Room temperature
Offset thermal drift Xaxis -120 90 LSBs Version xx011
Offset thermal drift Yaxis -100 120 vs. 35degC
Offset thermaldrift Z-axis -220 190
Svismxy -5 -1 2 % Version xx010
Mismatch on the raw signals ~ Swismxz -5 -2 1
X,Yand Z Suismyz -3 -1 1
____Pame L Smbol __lin Ve |_Unis ___Condions _
Thermal drift ofsensitivity 225 ppm/°C Version xx010
mismatch
Svismxy -3 1 5 % Version xx011
Mismatch on the raw signals ~ Swismxz 7 10 13
X,Y and Z Suismyz 6 9 11
Thermal drift of sensitivity -140 265 ppm/°C Version xx011
mismatch
Crossaxissensitivity® Si -1.8 0.5 2.6 % Version xx010
Srxi -2.7 -0.7 13 (guaranteed by
Sai -8.0 -3.2 1.8 characterization /
Sxi -5.0 -0.2 4.5 not by final testing)
Svzi -5.7 0.5 6.6
Svi -4.8 0.9 3
Crossaxis sensitivity® S -15 0.2 1.9 % Version xx011
Srxi -1.7 0.0 1.8 (guaranteed by
Sai -1.3 4.9 12.4 characterization /
Sxi -3.0 1.0 5.6 not by final testing)
Svzi -9.6 -6.3 4.1
Svi -3.3 -1.6 -0.5

Tablell ¢ Accuracy specifications

6 The data formatist Q& O2 Y LI S ¥lshatian can deNbudd Miapter7.1.2.6 Tablel2
"Value of measurement data register on shipment test without applying magnetic field on purpose

8 The cross axis sensitivity is measured by applying a force field on one axis and measurethenaxis. For instanc&yimeans
that a field was applied along X axis and measured along Y axis.
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7. Functional Description & Interfaces

7.1. Operating Modes

MLX90392 has the following Application modes

1.ldlemode

2. Single measurement mode

3. Continuous measurement mode (10Hz, 20Hz, 50Hz, 100Hz, 200Hz, 500Hz, 700Hz and 1.4kHz)
4. Selftest mode

Operating Start of End of Mode Measurement Data
Mode Mode (Return to IDLE

Single Command to Measurement
measurement  entermode 1 - (T)XYZ
finished
or9
. Command to
Continuous

enter mode 2, Transition to

mode 3,4,5,10, 11, other mode (Mxvz
12,13
Power up or
command to Transition to
Idle Mode enter mode 0, other mode )
7,8,15
Command to
enter mode6 Measurement
Selftest Mode and14 from finished z
Idle

7.1.1. Single measurement mode

When theSingle measurement modgset, a magnetic measurement is started. After a measurement and
when the signal processing is finished, the measurement data is stored to the data regi{sieasd2).
After this, the sensor will go to thielle modeautomatically.

While going to tle Idle mode MODE[3:0]bits turns to 0. At the same tim&RDYbit (Data Ready) iISTAT1
register turns to Low.

When any of measurement data regist ¥ and2) is read DRDYbit turns to Low. It remains High when
switching fromldle modeo another mock.

Singe Meds “Single Meds ‘Single Meds
MODE[3:0]  Power Down 1 :.i_ 9 Power Down 2 Power Down |- : #3 ; Power Down
XY,z 7, 7 XY, Z (1) : w2 XNZ#D | XY.Z ()
DRDY 22227 PAIIID | ‘
sl - S + -
I2C_READ s X,Z @) A, XY.Z ¢#3)

Figure4: Single measurement mode when data is read out of measurement period
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When the sensor is measuring, the data registér&'@nd2) 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 | # ] Power Down # Power Down #3 Power Down

XY,z [ X,Y,Z (1) X Y,Z (#) ] XY Z (#3)
7 — ]

4 - -

12C_READ / J XXZ #1) X.Y,Z #3)

Figure5: Single measurement mode when data read started during measurement period

DRDY |
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7.1.2. Contnuous measurement Mode

When the 'Continuous measurementiode is set, the measurement starts periodically. After measurement
and signal processing is finished, the measurement data is stored to the data registérand2).
Almost all internablocks are disabled ("Counting power state).

After a measurement periodhe devicewakes up automatically fromCounting power state and starts a
new measurement.

The Continuous measurement mode ends when "ldiede (MODE[3:0}pits = 0) isat. If the measurement
period is changed whilde deviceis already configured irContinuous measuremehtnode, a new
measurement starts.

STATXnd measurement data registerX, (f and 2) will not be initialized by this.

Meas Meas

Counting #N Counting #N+1) Counting

10Hz 20Hz; .« ;" 2kKHz

Figure6: Continuous measurement mode

7.1.2.1.Data Ready

When the measurement data is stored and ready to be readDiR®Ybit (Data ready) in STAT register is set
to High. When a measurement is performed correctly, the device sets the Data Ready bit before going back
to "Counting power state.

7.1.2.2.Normal Read Sequence

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

1. Check if the Data is Ready or nioy pollingDRDYbit of STATXegister
a. DRDYData Ready. The Data is ready when set High.
2. Reading of the STATdgister will not trigger the protection.

3. Read measurement dataWhenany ofthe measurement data register (X, Y, or Z) is read, the
device enables the protection as soon as the registeopied into the 12C sending regist&hen
data reading startdDRDY (Data readyjt turns Low.

4. Read STAT?2 register (required for data consistenpsovides information on overflow and data
skip)

When this read sequence is followed and there is no attempted 12C read during measurement, reading of
STAT2 sets the DOR bit to low (8€eregisters descriptiofor reference).
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MODE[30] Counting ‘ #(N+1)

XY,Z

DRDY

12C_READ

7.1.2.3.Data Read Start during Measurement

When the sensor is measuring, the measurement data regiskeiéand 2) keep the previous data.
Therefore, itis possible to read out data even in measurement period.

S e ‘j:ii/;*‘ /
. . e r | &y e
MODE[S0] _ comng [~ i~ 77
LS IS
XY.,Z ey /
v
DRDY A
F A
12C_READ o
—
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7.1.2.4.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

XY.Z

XY Z (#N)

DRDY

DOR_int

DOR

I2C_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.
Consequently, this new sef data is skipped.

feas

ieas

MODE[3IO] Counting o #N Counting Counting #(N+2)
and Z registers are protected because the data is
XY,Z XY,Z #N) XY Z (#N)
DRDY because data is nct updated
DRDY
+1)th datais skiped
DOR_int
DOR bit is updated , when p DOR bit is updated (thereis noprotection )
DOR
12C_READ
Revision 002 15 Apr 2021 Datasheet Pagel9of 40
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7.1.2.5.End Operation

Melexis -

Set the Idle modeMODE[3:0]bits =0) to end the Continuoumeasurement mode.

7.1.2.6.Magnetic Sensor Overflow

Version- 010

The sum of absolute values of each axis must be smallenmtidama Ho>a¢oid an overflow. (BRG:

nomp>)X k][ {.

IXI+YI+ZI < mutsy &4

2's complement

0111 1111 1111 0000 7FFO 32752 4912
I I | I
0000_0000_0000_0001 0001 1 0.15
0000_0000_0000_0000 0000 0 0
1111 1111 1111 1111  FFFF 1 -0.15
I I | I
1000_0000_0001_0000 8010  -32752 -4912

Tablel2 - Measurement magnetic data format

Version-011

The sum of absolute values of each axis must be smallerd®d3mTto avoid an overflow. (BRG:

M®Pp > K[ {.

IX|+|Y|+HZ] < iy tste £4

2's complement

0111 1111 1111 0000 7FFO 32752 4913
I I | I
0000_0000_0000 0001 0001 1 15
0000_0000_0000_0000 = 0000 0 0
1111 1111 1111 1111  FFFF 1 15
I I | I
1000_0000_0001_0000 = 8010  -32752 -4913

Tablel3- Measurement magnetic data format

The calculation is done as follows:
IX|+]Y|+|Z]| < 32752

When the magnetic field exceeds this limitation, this is a Magnetic Sensor Overflow. When magnetic sensor
overflow occursHOVFo A i dzNy a HO¥Foitiid updatEdadsodn ksSthe measurement data
register &, Yand2) is updated.

7.1.3. Selttest Mode (recommended for version x»010)

The Selest mode is used to check if the magnetic sensor is working normally.

When the Selfest mode is set, a magnetiield is generated by the internal magnetic source and a
measurement is performed. The data is stored to the data registers (X, Y and Z). The sensor will then go to
Idle mode automatically. The correct sequence to set thet8stfMode is described below:

7.1.3.1.Selftest Sequence
1. Set Idle mode
2. Set Sehtest mode
3. Check Data Readyr not by pollingDRDYoit (Data Readydf STATXegister.
a. When the data is readyproceed to the next step.
4. Read measurement dataX, Y and Z)
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7.1.3.2.Selftest Judgment (used by theustomer)

The following criteria will help the user to decide if the sensor is correctly calibrated.

DeltaX[15:0] DeltaY[15:0] DeltaZ[15:0]
Criteria -1500K 150K -150)K 150K -12000K 400K LSB16

The typical magnetic field generated by the/ G SNy I £ O2Af Aa I NRdzyR mestp>¢ |
judgement are the expected values over temperature and voltage variations
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7.1.4. |dle mode

In Idle mode, the device is in minimal power consumption state. All internal blocks including thearscilla

are disabled except the POR circuit. Only the communication over the 12C 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 registene@mains.

7.2. Output protocol (I12C) description

7.2.1. Command implementation
The following I12C commands are implemented:
MEM_DIRECT_REAiRads data from memory space, starting from the default address 0x00

MEM_READthe start address will be specified in tbemmand and the address will be
incremented for continuous reading until an 12C stop is detected.

MEM_WRITEthe start address will be specified followed by the data to be stored at
addresses starting from the given start address and incremented un@@stbp is
detected.

ADDRESSED_RESESet of the device, based on the 12C Slave Address (reset of addressed
devices on the 12C bus only)

In the next sections, the format of the different 12C 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 hit)
12C Addressing (1 byte)

Data from Master to IC (1 byte)

3: S
9 _OCL 0o

:

Data from IC to Master (1 byte)

7.2.1.1.ReadCommands
There are two read commands that are implemented
MEM_DIRECT_REAfRads data from memory space, starting from the default address 0x00

MEM_READthe start address will be specified in the command and the address will be incremented
for continuousreading until an 12C stop is detected.
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7.2.1.1.1. MEM_DIRECT_READ (direct read) Command
MEM_DIRECT_REA®ads data from memory space, starting from the default address 0x00

12C addr [R] -

Figurell: 12C- MEM_DIRECT_READ (direct read) Command
NOTES:

Incremental readout, return 0x00 when address out of valid space
NAK is needed from masteo allow going to STOP
7.2.1.1.2. MEM_READ (addressed read)

MEM_READthe start address will be specified in the command and the address will be incremented for
continuous reading until an 12C stop (P) is detected.

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

Normally it will read 1x registemty, but the slave will continue to transmit data of sequential register
addresses until the master terminates the communication.

o auor ) YOOI CY s (Y S e Y

Figure 11: I2EMEM_READ (addressed read)

12C addr [W] G

LYLRNIFYGH ' NBLSIFGSR {¢! we¢ Aa NBI opeddBTARD thedSmidFaadNui &
4SSy Fa I GaRANBOG NBIRéOD
As soon as incremental addressing leaves the address space, the slave will respon@xth all

NOTES:

Incremental readout, return 0x00 when address out of valid space
NAK is needed frormasterto allow going to STOP
7.2.1.2MEM_WRITE (addressed write) Command

MEM_WRITEthe start address will be specified followed by the data to be stored at addresses starting from
the given start address and incremented until & $top (P) is detected.

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

Normally you write 1x register only, but optionally the master can continue to transmit data of sequential
register addresses to reduce the communication time when a lot of registers shewldten.

(RN regiter R oxzmrapme () mam oz X B -
Figurel2: 12C- MEM_WRITE (addressed write) Command

The slave is sending AK/NAK based on the fact whether it was able to write data

The slave will automatically increment the address of the read out byte, independent if it gave an AK or a

NAK to the master. It is up to the master toweite the byte afterwards.

When the device is busy with the write operation, new write commandseilgnored. A read operation

will return invalid data.

12C addr [W]
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7.2.1.3. ADDRESSED_RESET: Addressed reset

12C addr [W] ot X ax  oxs X axXP)

The addressed reset command brings the device back into a state like it was aftergrower
The 12C Slave Address is used, which means that only the addressex$ @evibe 12C bus will be reset.

7.3. Memory items description

7.3.1. Memory Structure

The MLX90392 has registers (ports) of 16 addre&sesh address consists of 8 bits data.
Data is transferred to or received from the external CPU via the 12C interface.

Tablel4 ¢ Memory map
DNG-Do Not Change

TheSTATXegister is mapped on addre®g00, since it is the default address EM_DIRECT _REAdirect
read) command.

The idea is that first the user has to read the status bRDYo check if there is new data and if there is
new data, to continue the command to read the registéy¥ andZ

7.3.2. 1/O registers description

1. Address 0x00. STAT1[7:0]

7 6 5 4 3 2 1 0
STAT1_ 7| STAT1 6| STAT1 5| STAT1 4 RT STAT1 2| STAT1 1 DRDY
RWO RWO RWO RWO RW1 RWO RWO RWO

NOTE: R=Read access; W=Write access; value following)dashal(e after reset

Bit7¢4 STAT1[7:4]. Reserved (Not used)
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