MLX90129 Melexis

INSPIRED ENGINEERING
13.56MHZ SENSOR TAG / DATALOGGER IC

CSIidzNBa FyR . SYSTRAILDEt A O A2y A
A Versatile A/D interface for resistive sensors A Medical and health monitoring sensor tags
A 1SG15693 13.56MHz transponder A Cold chain monitoring
A Slave / Master SPI interface A Temperature sensor tags
A 4 k-bit EEPROM with access protection A Asset management and monitoring (security
A Standalonedata-logging mode ) and integrity)
A Ultra low power A Industrial, residential control and monitoring
A Battery or batteryless applications
A Low cost and compact design

hNRSNAY3I AYTF2NXNIGAZ2Y

Product Code Temperature Code \ Package Code Option Code Packing Form Code
MLX90129 R GO CAA000 TU

MLX90129 R GO CAA000 RE

MLX90129 R uc CAA000 wB

MLX90129 R us CAA000 WP

Legend

Temperature Code: R for Temperature Rangé0°C to 105°C

Package Code: GO for TSSOP, UC for die on wafer, US for single die

Packing Form: RE foReel, TU for Tube, WB for waferbox, WP for waffle pack

Ordering example:  MLX90129RGGAA000-TU
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MLX90129
13.56MHZ SENSOR TAG / DATALOGGER IC MeIeXIS

1.Cdzy OGA2Y It 5AFINIADSYSNIf 5S3ONRLIGA

T MLX90129 vanr & OPtional: Battery The MLX90129 combines a precéssalogacquisition chain
T for external resistive sensors, with a wide range of interface

— possibilities.

It can be accessed and controlled through its 1ISO15693 RFID

RFID front-end or via its SPI port.
antenna

Sensor 1

Internal
Temperature
sensor

Sensor 2
Without any other componerst than a 13%6MHz tuned
antenng it becomes a RFICtemperature sensar
Optional: Crystal

For measuring other parametersgne or two resistive
| sensorscan be connected to create laattery-less sensing
| point. The chipalso providesa regulated voltagederived
' from the RHD field, that can be used to supply the external
sensing electronicaf the application.

—_
|

[ MICRO-

| CONTROLLER
|

|

|

|

Adding a battery will enable the use of the standalone data
logging mode. The sensor output data is stored in the
internal 3.5kbits user memory. One can extend #terage

or

Serial SPI

— — — — — — —

EEPROM I capadaty by connecting an external EROM to the SPI port.
——————
= The SPI port can also connect the MLX90129 to a
microcontroller which allows more specific applications, like
adding actuating capabiliff.ED driving
The MLX90129has been optimizedfor low power, low
voltage batteryandbattery-less applications.
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MLX90129
13.56MHZ SENSOR TAG / DATALOGGER IC MG'EXIS
3.Dft 2aal N 2F ¢SN)Xa
EEPROM HectricallyErasableProgrammableRead-Only Memory
DMA Direct Memory Access (It is the digital unit managing de¢ming)
PGA Programmable&sain Amplifier
LFO Low Frequency Oscillator
XLFO Crystal Low Frequency Oscillator
CTC Contactless Tuning Capacitance
HFO High Frequency Oscillator
4.' 0az2tdziS al EAYdzY wl Ay 3da
Parameter Value Unit
Supply Voltage, gdr(maximum rating) 5.5 Vv
MaximumVoltage on any Pin except VFIELD, COIL1 & COIL2 Vgart+ 0.5 \Y
Reverse Voltage Protection -0.5 V
Maximum voltage on Pin VFIELD 6 V
Maximum voltage on Pin COIL1 & COIL2 7 V
OperatingTemperature RangeaT -40 to +105 C
Storage Temperature Rangg, T 150 C
ESD Sensitivity (AEC Q100 002)* 15 kv
* All pin except Pin No 6 (VFIELD limited to 1,5kV) and Pin No 15 (SENSSUP?2 limited to 3,5kV)
Exceeding the absolute maximum ratings may cause permanent damage.
Exposure to absolutenaximumrated conditions for extended periégd Y I & | FFSOG G4KS RS@AO0SQ
5t AY RSTAYAGAZY
Pin Symbol o Description
1 COIL2 B | Coil terminal 2 for RFID interface
2 COIL1 B | Colil terminal 1 for RFID interface
3 | VFIELD O | Unregulated supply voltag@om RF field)
4 | VREG O | Regulated supply voltage
5 | XIN I | Crystal oscillator input 1
coiz [J© ] VvBAT 6 | XOUT | | Crystal oscillator input 2
coiLl [ [ vss 7 AT I | Anti Theft(to be connected to ground)
VFIELD [} ] Ssens1 8 |IRQ O | Interrupt output
VREG |} LT i SENS2 9 | MISO B | SPI Master In Slave Out
XN [ 1 SENSSUPL ™9 3™\ 5 5] B | SPI Master Out Slave In
xouT [} tgsoppo M SENSSUPZ TS ek B | SPI Serial Clock
AT [ sensa 12 | SS B | SPI Slave Select
IRQ [ ] SENS4 -
MISO [] 7 ss 13 | SENS4 I | Sensor 2 input 2
most [J [ scK 14 | SENS3 |
15 | SENSSUP2 | O | Sensor 2 supply
16 | SENSSUP1 | O | Sensor 1 supply
17 | SENS2 I | Sensor 1 input 2
18 | SENS1 I | Sensor 1input 1
19 | VSS I | Ground
20 | VBAT | | Battery supply
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MLX90129
13.56MHZ SENSOR TAG / DATALOGGER IC

Melexis
6.DSYSN}Yt 9t SOGUNAROIT YR ¢AYAYy3 {LISO.
DC Operating Parameterg F-40°C to 105C, \{sa=4V(unless otherwise specified)

6.1.t 26SN) O2yadzYLXiA2y

DC Operating Conditis (T =40°C t0l05°C ,Vyrec= 20V to 32V)
Parameter ~ Conditions Min  Typ Max Unit |

« g o z - * *k |
/ IZNNBy (i 02y & dz2o&EA 22 05* | 14 > |

Using the R@scillator - 1.5% | 15% > |
Using external oscillator 2* 16**
- 100* | 160** > |

/| dZNNBy G O2yadzYLiAzy

| dZNNBy G O2yadzYLWiAz2y
mode

A . - ’ *k |
| dzZNNB Y 02y adzY LA 2) Sense & Convert 300 | 700 800 > 1

mode(with internal temperature
Sensor)

*at25°C
**at 105°C

62.WCL5 AYUOSNFI OS
DC Operating Conditions (F490°C t0105°Q

Parameter Conditions i Max Unit

Internalresonance capacitance Once trimmed 72 75 77 pF

Minimum coil AC voltage (for operation) 3 Vpp

Maximum voltage on Coill, Coil2 Induce voltage on VFIELD 7 Vpp
below 6V

ISO/IEC 15693 data rate 26 Kbits/s

Vfield external Capacitor 100 nF

63.{t LY StSOUGNROIt ALISOAFAOIGAZY

DC Operating Conditions (F49°C to105°C)and Lowvolt option not activated

Parameter ~ Description Min Typ Max | unit |

VIH Input High Voltage (SPI slave) 2.5 3.0 3.5 \%

VIL Input LowVoltage (SPI slave) -0.5 0 0.5 Vv

VOH Output High Voltage (I sunk-£ mA) 2.5 - \%

VOL Output Low Voltage (I forced = 1 mA)| - 0.4 \%
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MLX90129
13.56MHZ SENSOR TAG / DATALOGGER IC Mpel‘e.XIs
DC Operating Conditions (F49°C tol05°C)and Lowvolt option activated
Parameter  Description Min Typ Max | unit |
VIH Input High Voltage (SPI slave) 1.4 2.0 2.5 \%
VIL Input Low Voltage (SPI slave) -0.3 0 0.6 \%
VOH Output High Voltage (I sunk-£ mA) 1.2 - \%
VOL Output Low Voltage (I forced = 1 mA)| - 0.4 V
64b2P2FfF GAfS YSY2NRSa&
Parameter Description | Min Typ Max | unit |
DataRet85 | Data retention at 85°C 10 year
Cyclenb25 | Number of program cycles at 25°C 100000 -
Cyclenb125 | Number of program cycles at 125°C 10000 -
65.{f I FS {tLY GAYAY3d ALISOAFAOFLGAZ2Y
SS S ]
scK SURUAWANAWRAWAWE [~
wos el =
mso — e [ | L X fe s
e
t, [T
7

— =

WRITE

se« _ JUUUUUUUUUUUUUUUUrrrruyuu UL,

Mos! [

Write Command[7:0] [

Address[7:0] [

Data[15:0]

]

S

by

READ

s« _ [JUUUUUUUUUUUuUyL Uiy iy L

MOSI [__Read Command[7:0] |

Address[7:0]

MISO

UPDATE

cccccc

REVISIOfL1- JUNE 13, 2017

390109a29

Data[15:0]

—

(The new configuration has been set)
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MLX90129
13.56MHZ SENSOR TAG / DATALOGGER IC

Timing specifications

Melexis

Parameter | Description SIAVESIce
SCK high time
tch g 500 - ns
SCK low time
tcl 500 - ns
Delay to read a register word 23 }
tRead Delay to read an EEPROM word 80 i 3
* Delay to read an EEatch word 23 . >a
*) Delay to get the ADGQutput code 2300 *)
Delay to write a register word 2.2 - us
twrite Delay to write an EEPROM word 18 - ms
(* Delay to write an EEatch word 11 - ms
)
tor o Execution delay for commandiipdate
Confi 292 _ ms
9
Setup time of data, aftea falling edge of SCK
tsu P g edg 100 . ns
Hold time of data, after a rising edge of SCK
tHD 500 - ns
Leading time before the first SCK edge
t _ when the MLX90129 is not in sleep mode 600 - ns
_ when the MLX90129 is in sleep mode (***) 15 - ms
Trailingtime after the last SCK edge
tr g g 500 : ns
Idling time between transfers (SS=1 time
t, g ( ) 500 : ns

(*) ¢ The conversion time depends on the programmed initialization time and on the ADC options.

(**) For the Read/Write Internal Devices commands, the delay depends on the nature of-tadlexb Internal Device: (Regist&fLatcho | y 1 £ ! 5/ Z X0
(***) ¢ See the power management chapter to know when the MLX90129 may be in sleep mode
66.al A0SN) RLISOANXKOYHA2Y A
- Master side
Parameter  Description Min ‘ Nom
SCK high time 400
tch 9 ns
SCK low time 400
tcl ns
Setup time of data, after a falling edge of SCK 400
tsu ns
Hold time of data, after a rising edge of SCK 400
thp ns
t Leading time before the first SCK edge 400 es
L
Trailing time after the last SCK edge 1
tr €S
t Idling time between transfers (SS=1 time) 1600 ns
I
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MLX90129

13.56MHZ SENSOR TAG / DATALOGGER IC

67.{ SYaz2NJ { A3yl §

Melexis

-40°C < Temp ¥05°C, unless otherwisgpecified. The sensor is supplied by a regulated voltage called V

| 2YRAGA2YSNY St SOGNROI €

| |
GENERAL CHARACTERISTICS
Battery voltage Vbat Lowvolt option deactivated 3.8 5.5 Y
Lowvolt option activated 2.7 5.5 \%
SENSOR ADJUSTMENT CAPABILITY
Sensor Reference voltag SENSSUP1 Lowvolt option =0 3.0 3.1 3.2 \%
Viet ) SENSSUP2 Lowvolt option = 1 2.0 2.1 2.2
Full Span Sens_FS Full scale of the sensor V,et/1200 - Viei/16 \Y
A output voltage (Sens_CM
is at thespecified value)
Zero offset H¢) | sens_off Maximum sensor offset that | - V;e/32 - +Vfer/ 32 Y,
can be compensated
Commonmode voltage | Sens_CM 1/3*Viet | Y2* Vet | 2/3*V e \/
SENSSUP1 output Sensl Z 7 w
impedance
SENSSUP2 output Sens2_Z 15 w
impedance
Notes: Vbat = Battery

(*): The capability of adjustment of the input offset depends on the selected
gain of the first Programmable Gain Amplifier (PGaid on the sensor output

span.

(2): The reference voltages of the ADC, of the DAC and the supply voltage of g/h%
2*\/r

sensors are ratietric.

Vref = SENSSUP 1&2 output

(3): Full span is defined as the maximal sensor differential output voltage:
DV(sensor output).c , i.e the maximumvoltage range allowed on the w*vref [---
MLX90129 sensor interface inputs SENS1, SENS2, SENS3 and SENSA4.

REVISIOBL1- JUNE 13, 2017

39010929

A
>
o
f E3
c S0
o og
: | is
£ 38
] g <
g%
Yvref \ A< &
o
I

Vss

Page9 of 60

w

a



MLX90129
13.56MHZ SENSOR TAG / DATALOGGER IC

Melexis

Parameter Conditions / Comment

PROGRAMMABLEAIN AMPLIFIER PGA1

Gainaccuracy Code PGAlgain[3:0] = 95 100 105 %typ
0000(gain=8)> 1010 (gain=75)

PROGRAMMABLBGAIN AMPLIFIER PGA2

Gainaccuracy Code PGA2gain[2:0] = 95 100 105 %typ
000(gain=1)-> 111 (gain=8)

PGAl + PGA2 + DAC

Gain range 8 600 VIV

Sensor offset trimming (= offset max of the sensor) Vet /32 +Ves \

range /32

Sensor offset trimming steg 8-bits DAC (7 bits + sign) Viet/128 V
Ratiometric, to cancel the offset of the
sensor

Differential input range Gain (PGA) =8 V,e/16 \%
(if higher, PGA_Dir should be Vref/2 divide
by the gain)

ADC differential input range L. \fef \%

DAC (differential outputs)

Resolution 7 bits + 1 bit sign 8 bit

INL 0 0.5 Isb

DNL 0 0.5 Isb

Parameter Conditions / Comment

BRIDGE SUPPLIES & REFERENCES

Reference seriaksistance | 6 bitsprogrammable:

(Rvl, Rv2) Min 0.5 kw
Max 63.5

Serial resistance accuracy | Above code 0b000111 (7k&\) 80 100 120 %typ

Serial resistance step 1 kW

Matching between Rvl and Above code 0b000111 (7k8\) 1 %

Rv2

INTERNAL TEMPERATURE SENSOR

Full scale -40 +105 °C

Output range DTemp = 145°C, - 155 - mV

Offset DVout at T =2°C 45 mV

Sensitivity DVout / DTemp - 1.06 - mV/°C

Nontlinearity (*) DTemp = 145°C - +2.65 - mv

(*) The internal temperature sensor requires a calibration. On the full range the calibration allows an accaZ8&y©f This can
be improved within a reduced temperature range (ett)°C within-30 and 30°C), or by using a remote (external) temperature
probe (+£0.5° over the full range)

REVISIOfL1- JUNE 13, 2017
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MLX90129

13.56MHZ SENSOR TAG / DATALOGGER IC MeleXIS

ADC

The ADC data output is a 16bit dafedne MODE[1:0bits controk the tradeoff between the duration of the counting phase and
the resolution.Mode 00 is the fastest but also the least accurate mode whereas the ritde the most accurate but the
slowest. TheLOW_POWERIt allows the user to reduce the power consumption of tiBC

ADC parameter Mode 00, Mode 01 Mode 10 Mode 11 Units
ENOB: effective number of bits 8 9 10 11 bit
Conversion time (*) in normal powenode 3.2 5.8 11.3 21 ms
Conversion time (*) in low power mode 6.4 11.6 226 42

(*): To get the sampling rate of the system, the initialization time must be added to the conversion time. This time is
programmable as it depends on the selectmhsor(by default it is 15€s).

YR haOAffFGd2NEY Sf SOGN

6.8.+w9D NB3IdzA I (2 NE

-40°C < Temp ¥05°C,unless otherwise specified.

Parameter Conditions / Comment
VREG REGULATOR
VRE®utput voltage Lowvolt option =0 2.8 3.0 3.2 V
Lowvolt option = 1/ Vbat>= 3V 2.0 2.2 2.4 \%
Lowvolt option = 1/ Vbat< 3V 2.0 2.2 2.7 \%
VRE®utput max. current Lowvolt option =0
Drop 7% VREG 2.0 mA
Drop 2% VREG 5.0 mA
Lowvolt option=1
Drop 7% VREG 2.0 mA
Drop 17% VREG 5.0 mA
VREExternal capacitor Stable smoothed signal 0 - 10 uF
OSCILLATORBne base for datalogging )
Accuracy withriternal Low +15 %
Frequency Oscillator
IAccuracy with Extern&rystal| With anidealexternal 32,768kHz +05 %
Oscillator crystal

REVISIOfL1- JUNE 13, 2017
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MLX90129

13.56MHZ SENSOR TAG / DATALOGGER IC MeleXIS

7DSYSN}f 5SAONRLIIAZY
71.. £201 RAFINIY

MLX90129

J) VSS
SENSSUP1 Register
SENS1 — File (——)
SENS2 Sensor Signal (configuration) VRN Eeprom
SENSSUP2 Conditioner AR— P
SENS3
SENS4
VBAT T
VREG Power - .| Oscillator XIN
VEIELD management . Digital ] Wake up timer

T Ee-latches || controller XOUT
(configuration)

COIL1
COIL2

RFID front-end SS

SCLK
MISO
MOsSI

IRQ

Thesensor signal conditioneis used to amplify, filter and convert the output voltage of resistive sensorseThay be an
external singleended or differential resistive sensor, or the internal temperature sensor. The two external sensors are
supplied by a stable reference voltage, provided by an integrated voltage regulator. The sensor output voltage is amplifie
by a programmablegain amplifier, and its offset voltagean becompensated.This way thesensor signalevel can be
conditioned such that it optimallfits to the input range of the A/D converter. The ADC convertsath@og signal into a 16

bit digital code that can be stored or transmitted.

Thepower managementunit deals with the different power modes of the chip: it monitors the battery level, scavenges the
energy coming from a RFID 13,56MHz field and makes the ponveeset signal. A regulator isadsto supply the digital
parts, but can also be used to supply some other external devices.

The Oscillator€block contains different kind of oscillators: a veryow power, low frequency 1kHzQRoscillator used as
wakeup timer, a lowpower 32.76&8Hz aiartz oscillator that can be used for an accuratedibasis, and a high frequency
5MHz K oscillator used for the digital controller.

TheRegister Filecontains all the configuration parameters of the chip. It may be loaded fronEERROM(fter poweron,
or as the result of a specific request from RFID or SPI.

TheBE=Latchesare used wherdevice configuration parametersave to ke immediately available.

TheRFID frortendreceives an external 13,89@Hz magnetic field, sensed on an external antenna coil. The antenna design is
made easy thanks to an internal programmable h@ltapacitance (tuned during the test phase). From the antenna output
voltage, it makes a stable cla@md DC supply voltage, recovers the clock, and controls the modulation of the carrier and the
demodulation of the incoming signal.

TheEEPRONE a 4kbit non-volatile memory, organized as 256 words of 16 bits divided in 39 reserved for configuration, 2
for default trimming valueEELatches #03,#04 and #DPackup and 215 available for the application (around 3.4 kbits user
memory). Its access is protected by several security levels.

The Digital Controllermanages the accesses of the different interfa¢®®l, RFID) with the different memori&EPROM
register file) and the sensor. It comprises the RFID1E8IY3 and SPI protocols, controls the sensor signal conditioner and
stores or sends the ADC output code. It can also run some standalone applicttiemiss to its unit calle®irect Memory
AccesgDMA).
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DMA
The main features of the digital part of MLX90129, called M'i‘rfjgtw Register File
Digital Controlleare: Access
A Slave / Master SPI interface o Eeprom &
A RFID interface MISO SPI EeLatches
- : MOSI interface
A DMA: Direct Memory Access CORE
A Register File controller REID Sencor & ADG
A  EEPROMontroller [zrziee Controller
. . 1SO15693
A Sensor interface controller
A Clock and Power management
A Core: transactions arbiter and interrupt Clock and Power IRQ
manager manager

The digital controller manages the transactions between
the communication interfags, the memories and the
sensor It allows also a standalone mode lvitts DMA
unit. All these blocks are describadthe next chapters.

The SPI and RFID communication ways can be used concurrentlZofidteansaction arbitethandles the priorities and the
interrupts. It updates some status bits that may be used byetkternal microcontroller or the RFID basg&tion to optimize the
communication.

TheDigital Controlleof the MLX90129 allows the user to do the following tasks, via SPI or RFID:

_ Configure the sensor interface and the communication media.

_ManagethdJ2 6 SNJ O2y adzyYLIiA2ys GKS AYydSNNHzZIiaz GKS as
_ Run A/D conversions of the selected sensors.

_ Store (or read) data in the internal or in an extefrBBRIPROM

_ Configure and start a standalone process (slesenseg interrupt or storeg sleep- X 0

_ Get the status of the current process.

dzZNRA G & A0 ¢

O«

All these tasks may be done by simply reading or writing the different mem®&teRBROMegisters, ed atctes, internal devices.
Thus, several address domains are defined to access them in an easy way.

722! RRNRR2&A Ay 4

Four address domains have been defined to designate the memory and themeary devices that act during the requested
transactions:

- EEPROM address domain

This domain addresses the nweplatile EEPROMLt is used to store the usatefined data and the image of tHeegister Fil¢hat
can be automatically downloaded after a powar. This memory block is energy independent and can stot& eleen when the
MLX90129 is yrowered.

- Register File addressodnain:
This memory domain is used to store the current configuration information of all internal MLX90129 devices (Sensor interfac
t 2SN YIylF3ASYSyYyd X0 deperidéntandirist igeNBdated @aclbtiyh& tNeBVELX90129 is tuomed

- Internal Devices address domain

This domain allows accessing the registers linked to theafledinternal devicedike the ADC buffey the status words of the
Core Transaction Arbiteand the EELatches. Theynay be accessed with the appropriate SPI / RFID comdmancluding its
address. The difference with the Register File is the fact that they are not copied froBERPROM at the stawip andthey may
be used during the requested transaction
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- External memory address domain
This domain addresses the extatrmemory which can be connected to the MLX90129, using the SPI in master mode.

SPl access commands MLX90129 MEMORY DOMAINS RFID access commands

4 I

Read eeprom word
Write eeprom word

Update Register File

Write-Register-File
Read-Register-File

Write-Internal-Devices
Read-Internal-Devices

REVISIOBL1- JUNE 13, 2017
39010929

EEPROM

uiD

Security configuration

DMA configuration

RFID configuration

Master SPI configuration

Time & Power management

Sensor 0 configuration

Sensor 1 configuration

Sensor 2 configuration

User

REGISTER FILE

uiD

Security configuration

DMA configuration

RFID configuration

Master SPI configuration

Time & Power management

Selected sensor configuration

INTERNAL DEVICES

RFID SPI/IRQ
Control&status | Control&status

DMA status

Sensors ADC buffers

EE-latch bank

EXTERNAL SPI

- ™

Write/Read-single-block
Read-multiple-block
Lock/unlock block

Update Register File

Write-Register-File
Read-Register-File

Write-Internal-Devices
Read-Internal-Devices

Read/Write external memory
Send Specific/Addressed

\_ command J
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The registers linked to the SPI and RFID interfaces, calR&RFID core control woathd SPI/RFID core interrupt/status word
have the same definition, but anghysically different and may contain some different data. The content of these registers are
explained in the following chapters (SPI, RFID). Some of these bits may be used to avoid conflicts for the memorieb@ccess, w
communicating with SPI and RFIOr& same time. For that, they can be accessed at any time via SPI or RFID.

The SPI / RFID local buffers store the result data of the last transaction. They are useful for example when the A/Drconvers
time is too long and does not fit the timing regeiments of the RFID protocol.

TheEELatchescontain some nofvolatile data, immediately available (no delay, no supply), used for the optiomeafivck and
power management.

The registers of the DMA unit call€lrrent destination addresse used to give a status of the process (the number of words
that have keen registerejl

TheADC buffesensor 0, sensor 1 and sensor 2 allow to start a sensor conversion according to the sensor configuration saved

EEPROM in the sensor 0, 1 and 2 configuration are. The conversion starts with the reading of the buffer. The output of tt
conversion is avablein the SPI / RFID local buffer.

Map of the Internal Device Address Domain

Addr | From SPI side  From RFID side Link

SPI/ RFID
0x00 | SPI core control word RFID core control word Page32/ 29
0x01 | SPI core interrupt/status wordread | RFID core interrupt/status wordrehd | Page32/ 29
only) only)
0x02 | SPI local buffer (read only) RFID local buffer (rebonly) Page32/ 29
Addr | Access by SPI and RFID ' Link
Non-volatile memory
0x03 | EELatches word 0 Pagel6/ 53
0x04 | EELatches word 1 Pagel6/ 52
Direct Memory Access (DMA)
0x05 | Current destination addresseéd only) | Page40
Sensors
0x06 | ADC buffer sensor O Pagel7
0x07 | ADC buffer sensor 1 Pagel7
0x08 | ADC buffer sensor 2 Pagel7
Contactlesstuning capacitance (CTC)
0x09 | CTC code | Pagel6

Note:

Theinternal devicesiaving the addresses 0x00, 0x01, 0x02, 0x05 are registers. Those havidgréssas 0x03, 0x04, 0x09 arelE#cltes, and
those whose addresses are 0x06, 0xQ¥d 8x08 refer to the ADC output buffers. The read / write delays are specified for all kimerofal
deviceswhen accessing them via SPI.
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Another kind of norvolatile memory is used to store the trimming / configuration bits that should be immediately available: the
EELatchbank. They are mainly used for the trimming of the oscillators and the capacitance of the antimrsecurity and
power management.

/"\ It is important to read its value before q@ogramming it, in order to not erase some trimming bits.

Melexis

EELatchesmap: (Internal Devices Domaiddress #8, #04 and #09%ead/write)

Bits Name Description(when the bit is assertedigh)
#03- EELatches word 0

4:0 LFO_Freq_Trinrrimming bits) | (used by Melexis)
6:5 Bias_Cur_TringTrimming bits) (used by Melexis)

7 Disables the automatic loading of the Register File with

DisableAutoLoading image from the EEPROM after moweron reset from the
battery

10:8 | HFO_Freq_TrimTrimming bits) | (used by Melexis)

13:11 | VReg_TrimTrimming bits) (used by Melexis)

14 Selects the lowfrequency Ré&scillator LFO (=0) or the quart
RCb_Quartz oscillator XLFO (=1)

15 Disconnects the pads VFIELD and VBAT, when not usin

Disconnect_Vfield_Vbat energy from the field to supply the whole device.

#04 - EELatches word 1

1.0 Mod_Res 11: default modulator resistance

2 VReg_Dis Disables the VReg regulator and shectg its output to Vbat

3 VReg_LV Lowvoltage option for the VREG regulator and the sen

regulator

74 Reserved (Must be 0)

14:8 Map of pages in EEPROM, to be locked for RFID write, usin
RFID_EEPROM_Lock_Map? dock O2YYF yR

15 RFID_Device_Lock** Locks the RFID device

#09- CTC code

4:0 CTC_Trimrrimming bits) (used by Melexis)trimming in the application is also possible

15:5 | Not used (Must be 0)

(**) -following fields are not accessible for write from RFID interface via deviceaeritenand.

EELatches backup in EEPROM
The content oEELatctes (Internal devices #03, #04 and #09) are copied ifeE@RRONbr backup:

EEPROM #27 and #28
Bits ‘ Description ‘
#27 - Internal device backup word 1
15:0 | Copy of internal device #03 bit5:0]
#28-Internal device backup word 2

3:0 Copy of internal device #04 bits [3:0]
15:4 random

Ex: The command read ADC buffer sensor 0 (Read Internal Device #06) sent by RFID or by SPI loads the configuration o
sensor 0 from EEPROM (address #181A) into the register file and start the A/D conversion. The output of the conversion is
available irthe internal device#02 (local buffer).
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In order to read the output data of a sensor, the SPI master or the RFIBskaigen has to access one of theABC buffen the
InternalDevice address domaiAccessingread commandyhis buffer makes

Load the selected sensor configuration into the stgr file

Start the A/D conversion and the data processing
Then the command read ADC buffer sensor 2 (Read Internal Device #08) sent by RFID or by SPI overwrite the registiee file with
configuration of the sensor 2 (EEPROM from #21 to #26).

Melexis

To makesure that all operations are done, it is enough to:
Wait for a specifi period of time and read thénternal device#02 (local buffer).
Periodically monitor thesPI/RFID Core status wadd check the bitSensor interrupt: Data ready

74 2y FTAIANF G WEEAGAGSWNMH &FAd S &

The MLX90129 embeds a 4kbits EEPROM memory. Thigtatile memory contains the configuration parameters and some
identification numbers. The configuration part of the EEPROM consists of 45 wor@sia§.1The 210 other words are available

for the specific needs of the application or may be used for dtagging or for the configuration of the external devices. The read
and write access rights are defined for each page and depends on the deviceaguanéiccess it: a microcontroller, a RFID base
station or the internal DMA unit of the MLX90129. The user can also lock and unlock some pages by sending the apprbpriate R
commands.

74199t wha al LJ

UID (Unique ldentifier)

#00 UID:bits 15:0 Page20
#01 UID: bits 31:16 Page20
#02 UID: bits 47:32 Page 20
#03 UID: bits 63:48 Page20
Security configuration space

#04 EEPROM security map Pageb4
#05 Device security map Pageb4
#06 Password RFID Pages4
#07 (not used)

#08 (not used)

DMA configuration space
#09 DMA: Control word Page40
#0A DMA: Source address word Page40
#0B DMA: Destination address word Page40
#0C DMA: Length Page40
SPI (External memory) configuration space
#0D Externalmemory: Control word Page42
#OE External memory: Command codes word Page42
Timer (power control) configuration space
#OF Timer: Period Paged1l
#10 Timer: control word Paged1l
Address space always accessible from RFID interface
#11 \ RFIDuser register: its purpose is usdefined. | Page20
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