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Features and Benefits Application Examples

O 2 High power independent drivers (2.5Apeak
in square and 1Apeak in sine mode)

O Full bridge drive capabilities

O Built-in protection features (antenna fault

detection, over current and T°) for safe

operation in all conditions

Easy-to-use through SPI interface

Built-in ASK and FSK immobilizers

Passive Start system

TPMS Initiator

LF door opener

Active RFID initiatorRFID Initiator

0000

a
a

Ordering Information

Part Code Option Code
EVB74190 ABA-000

General Description

The EVB74190 is the evaluation board used for a quick and easy performance evaluation of the MLX74190 IC.
The board embeds the device MLX74190 with all the required hardware.

The EVB74190 is composed of one mother board including the power supplies, the filtering capacitors and the
antenna connection. The EVB74190 is also composed on one daughter board including the MLX74190 IC with
all critical components around it (e.g. decoupling capacitors, ceramic resonator ...).

The EVB74190 is provided together with a USB-to-SPI adapter board, to be able to control and configure the
IC from a computer, with the use of a specific User Interface: MLX7419x Configuration.

o
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1 EVB74190 global description

The evaluation board EVB74190 is composed of one mother board, the MLX7419x_evb and two smaller
boards:

- The MLX7419x_TQFP_adp, embeds the device MLX74190 as well as a few components like decoupling
capacitors and reference resistors,

- The MLX-SPIUSB embeds the Microcontroller PIC18F4550 as well as Level Shifters and all necessary
passive external components

1.1 MLX7419x_evb

The MLX7419x_evb embeds:

- The connection to 2 different antennas through SMB connectors and the possibility for the user to
solder its own antenna’s related passive components: capacitor(s) for tuning the LF frequency and
resistor(s) to fix the Q factor.

Note: FULL bridge connection is also possible by using 2 SMB connectors

- The connectors to the boards MLX7419x_TQFP_adp and MLX-SPIUSB

- Aregulator allowing to convert the 12V from the battery to a 5V DC signal necessary for supplying
the MLX74190

- Aflexible power management with a set of separated connectors, allowing to supply separately
the High Voltage line VS (from 9 to 40V) used to supply the output drivers of MLX74190 and the
VDD line at 5V. More information in the chapter Power Management

- Capacitor divider for ASK-Immobilizer feature (only available for OUT2/AD2) and connection for
FSK-Immobilizer feature (only available for OUT1/AD1) of device MLX74190

Uy 2 OUTE /50t Connection to antenna coil(s)
@ el
\ A
& g 1
Ilhu., AT T Ze WIPIY

s Passive components for
adapting antenna (C, Q)

Connection to the board
MLX7419x_TQFP_adp

Patch area

sg—to overlay
the triangles
I

: / Decoupling Capacitors

. ) Power Supplies
N\ s St b ]
UBAT = GND  US 3N connections

Figure 1: MLX7419x_evb top view
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1.2 MLX7419x_TQFP_adp

The MLX7419x_TQFP_adp embeds:

the device MLX74190 ( DUTO)

Decoupling capacitors for every pin supplies.

A 5.23kOhm reference resistor, R7, for internal device trimming

A 4MHz ceramic resonator, XT1, directly connected to the device. In case an external 2MHz CLK

(for instance a 2MHz from the microcontroller) is used, XT1 has to be removed and R10 (0-ohm
resistor) has to be soldered

2 resistor networks for FSK Immobilizer feature (R2,R3 and R5,R6, for both FSK1 and FSK2
inputs)

Ceramic resonator 4MHz

R10 Rnetworks for FSK Immobilizer

TR VS O arh A o=

~ MLX74190

Not used (RFU)

Figure 2: MLX7419x_TQFP_adp top view

Note: the adapter board MLX7419x_TQFP_adp is provided with 1 ceramic resonator. It is possible to replace
it by a 2MHZ signal clock from the microcontroller. However this possibility is not embedded in the Firmware
version of the provided Microcontroller.

1.3 MLX- SPIUSB

The MLX-SPIUSB Board embeds:

The Microcontroller PIC18F455 from Microchip, already flashed for easy handling of the
EVB74190 via the User Interface MLX7419x Configuration

A USB interface to be connected directly to the PC

Two Level Shifter ICs for driving/receiving i/o signals

PIC18F455 Followers for Level Shifters
settings
reference

voltages

_.f_n_uim

o n

UsB
connection

Connection to EVB
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Figure 3: MLX-SPIUSB top and bottom view
2 EVB Schematics and Bill of Materials

2.1 MLX7419x_evb

o

UNUSED
REE

R

i

:é-

chaiiibng possililicics (maser sl ' Antenna 6 %

e g e

Figure 4: EVB Schematics

Reference Value Description
C1, C10,C24 220u decoupling capacitors (for VBAT and VS)
Ci11 2n2 Not used
C12, C14, C36, C37 4u7 decoupling capacitors for VS_DRYV (VS)
C27, C32 10n Not connected. Filtering capacitor before antenna coil
C2,C29, C31 100n decoupling capacitors (for VBAT and VDD)
C25 270p Capacitive divider for ASK Immobilizer
C26 100p Capacitive divider for ASK Immobilizer
cz28 4u7 Decoupling capacitor for Regulator
C49 4.7n Tuning Capacitor for RLC antenna linked to OUT2/AD2
C22 0.82n
Tuning Capacitor for RLC antenna linked to OUT1

Cc23 3.3n
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C3,C4,C9, C13, C15, C16, C17,
C18, C19,C20, C21, C35, C40,
C41, C42, C43, C44, C45, C50

EVB74190

MLX74190 Evaluation Board Manual

Not connected.

C33,C34 1u decoupling capacitors for VDD
C5 100n decoupling capacitors (for VS)
C6, C8, C30 220p not used (RFU)
C7 22n not used (RFU)

CON11, CON12, CON13,
CON17, CON21, CON22

CON_MC-2mm_F_00

Connectors for supplies. See chapter " Power management”

CON16, CON18

CON_SMB_M_00

Connectors for Antenna Coils

CONZ2, CON14, CON15, CON19

CON_SMB_M_00

not used

CON7, CON9, CON10

HEADER_1X17_F_00

Connection to MLX7419x_TQFP_adp

CON8 HEADER_1X15_F 00 Connection to MLX7419x_TQFP_adp

D1 6A10 E(i)(;(:g If=6.0A, Vr=1000V: RFU but need to be present on the

D3 SS26 ggt:ﬁ'éﬂ(byol;zredctlfler If=2A, Vr=60V, : RFU but need to be present

IP3 JUMPER set by default, must be removed if an external VS source is
used

JP12,JP13 JUMPER to supply the MLX74190( pins VDD and VS)

JP4,JP5,JP6,JP7,JP8,JP9 JP10, JUMPER not used

JP11 ,JP14, JP15, JP16, JP17

INDUCTOR SMT

L1 Vishay IHLPSeries; Load coil: RFU but need to be present on the board
3.3uH, 5A, 0,0510hm,

LED1 LED SMD green For regulator

Q1 - Not connected

R1 4K7 For regulator

R10,R14,R15,R16,R17,R18,R20, L .

R29 R32, R48, R49. R51, R68 OR to bring i/o signals to/from the Microcontroller

R11 120K not used (RFU)

R12 R73 OR To bring the 2MHz CLK from Microcontroller to the pin CLK_IN

! of MLX74190. Not connected by default (use of XT1)

R19,R30 47K pull down

R2, R4, R74, R75 OR not used (RFU)

R21, R22, R23, R24, R31, R45,

R46, R47, R50, R65, R70, R71, 47K not connected

R72

R25, R26, R27, R33, R40, R41, . .

R43 R44. R58. R64, R69. 47K pull up/pull down for digital signals

R28, R61 100K not used (RFU)

R3 27K not used (RFU)
Resistive Load to fix the Q factors of RLC Antennas on

R8, R13, R37, R62 27 Ohm OUT1/AD1, OUT2/AD2

R5,R7,R9,R34,R35,R36,R38 i Not connected

R39,R42,R54,R55,R59,R60,R63 )

R52 OR ASK Immobilizer: connection of Antenna Driver AD2 to
ASK_RX1

R53 OR Not connected. (ASK Immobilizer: connection of Antenna
Driver AD2 to ASK_RX2)
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Not connected. (FSK Immobilizer: connection of Antenna

R56 OR Driver AD1 to input 1, FSK_Immo1)
FSK Immobilizer: connection of Antenna Driver AD1 to input 2,
R57 OR
FSK_Immo2
R6 RES_39mR_2W not used (RFU)
R66, R67 51R not connected
Ul LM7805CT Regulator 5V
u2 TO252(DPAK) not connected
U3 3xHEADER_1X10 not used
U4 3XxHEADER_1X10 Connection to MLX-SPIUSB board
Table 1: EVB- Bill of materials
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2.2 MLX7419x_TQFP_adp

CON_HEADER_1X17_M_00

3

ND3s (23
A2
41

MLX74190

VDOD_CAP |

vop —28QRD @ H
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Figure 5: TQFP_adp Schematics
Reference value Description
C10, C14, C25 2n2 not used (RFU)
C12, C20 100p not connected
C17,C22 1n filtering capacitor for REMOTEDATA IN pins
C2,C3,C8,C9,C16,C18, C21, C24,C26 | 100n decoupling capacitor for supply pins
C6 2n2 Filtering capacitor for IPSense pin

CON7, CON9, CON10

HEADER_1X17

Connection to EVB74190

CON8 HEADER_1X15
DUTO MLX74190 MLX74190, soldered, TQFP48 7x7 EP
DUT1 - Not connected
R1, R4, R12 OR not used (RFU)
R10 OR Not connected — but have to be connected in case of
using 2MHz CLK from Microcontroller
R2,R5 68K . . .
Resistor network for FSK immobilizer
R3, R6 270K
R7 5K23 Reference resistor for internal trimming
R9 5K23 not used (RFU)
XT1 4MHz ( disconnected in case of using 2MHz CLK from MCU)
XT2 4MHz not used (RFU)
Table 2: TQFP_adp - Bill of materials
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2.3 MLX-SPIUSB

A |
Il

iL

o,

L

LET

oy

|

Figure 6: SPI-USB Schematics

Reference Value Description
USBUF1 USBUF01W6 USB interface
bus Transceivers, used as level

Ul, U2 SN74LVC8T245DGVR shifters
U3 PIC18F4550-1/PT USB Microcontroller
U4 LMC6482 Dual FET OPV
X1 8MHz Quartz for PIC18F455
C1, C2, C6, C9 100nF
R4, R5, R6, R7, R8, R9, R10, R11,
R12, R13, R14, R15, R16, R17,
R18, R19, R31,R32 10k For level shifter i/o signals
R3, R19, R21, R23, R27, R28 10k
C10, C11 10nF
C7,C8 18pF
R20 1M
C4, C5 1uF
R1, R2 47
R26 560k
C3 220nF
ZD1 Zener diode 5.1V
L1 4qu7
CON1, CON2, CON3 HEADER 1X10 M 00 Connection to the MLX7419x_evb
CON USB CON USB noShield USB Connector
ST Ref, ST Reset STECKER 2-POLIG HW reset
ICSP1 HW reset
R30 not connected
R22, R24 10
R33, R34 1k

Table 3: SPIUSB - Bill of materials
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2.4 Example

ouTS-ADS— 0

P39 P14
ClCPE

.
— %8

000000000

USB cable connection

Voo GNO

JP3 plugged: VS = VBAT -
(Vdrop_D1 + Vdrop_D3)

JP1, JIP2 plugged: Supplif via VBAT and 5V regulator

Figure 7: EVB Example
2.4.1 Antenna drivers matching: provided example

The inductance value of the antenna coils provided with the EVB74190 is 345uH.

e Choice of capacitors:

The output OUT1/AD1 is used to generate a 125kHz LF signal (the ASK immobilizer input in connected on this
antenna). Therefore, the tune capacitor is set to 4.7nF.

The output OUT2/AD?2 is used to generate a 135kHz LF signal (the FSK immobilizer input in connected on this
antenna). Therefore, the tune capacitor is set to 4.1nF (3.3nF + 0.8nF).

e Choice of serial resistor:

For both antenna drivers OUT1/AD1 and OUT2/AD2, (linked respectively to FSK and ASK Immobilizer
functions), the serial resistors are fixed to 13.5 Ohm (2 times 27 Ohm in parallel) giving a factor Q around 20.
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3 Power Management

In any case JP12 and JP13 have to be set to connect the MLX74190 supply pins to generate the suppliesvVDD
and VS.There are different possibilities to supply the Evaluation Board, as explained below.

3.1 VDD Supply
e Direct Supply:

VDD can be supplied directly via CON13. In this case the jumpers JP1 and JP2 should NOT be
set. Note that minimum and maximum applied voltages on VDD are 4.5V and 5.5V

e Use of regulator :
By setting the jumpers JP1 and JP2 the 5V supply for VDD can be generated by the regulator
L7805 (U1) from the battery voltage VBAT applied on connector CON11.
In such case no external supply must be connected to CON13

Note: The embedded regulator L7805 can support 35V max on its input, so that the DC level
applied on VBAT (CON11) should not overpass 35V.

3.2 VS Supply
e Default supply (VBAT through D1,L1, D3)

By setting the jumper JP3 and connecting an external power supply on VBAT via connector
CONL11, the VS supply will establish itself at: VS = VBAT - Vdrop_D1 - Vdrop_D3.

e Direct supply:
The VS line, i.e. all the HV pins (VS_DRV56_0 ...), can be supplied directly via the connector
CONL17.
In that case JP3 should NOT BE set it could provoke damage to the components of the
Hardware.

In every cases the voltage applied on VS should remain in range 6 to 40V

3.3 Default Supply Configuration

The EVB74190 is provided with the following Hardware setup:

- JP12is set: the VDD supply line is connected to VDD pin of MLX74190

- JP13is set: the VS Supply line is connected to VS_DRYV pins of MLX74190
- JP1 and JP2 are set: the regulator L7805 is connected

- JP3is set: VBAT is connected to VS line via D1, L1 and D3

In this HW configuration, applying VBAT = 12V allows to cover every features MLX74190

Note that the maximum voltage allowed on VBAT will be 35V due to the use of the 5V regulator
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4 Getting started with the User Interface: MLX7419x Configuration

The firmware uploaded in the PIC18F4550 allows using the specific User Interface: MLX7419x configuration.
This User Interface allows to handling fully the EVB74190 and developing a large field of applications.
Some examples are provided within the EVB74190

- Perform a 100ms burst at 125 kHz, in square mode, on OUT1/AD1

- Perform a 100ms burst at 125 kHz, in sine mode, on OUT1/AD1

- Perform an ASK Immobilizer sequence on antenna driver OUT2/AD2

- Perform a FSK Immobilizer sequence on antenna driver OUT1/AD1

- Send a dedicated telegram to the MLX73290, on antenna driver OUT2/AD2

- Perform Diagnosis Antenna to verify correct or incorrect connection and tuning of antenna coil on
OU1/AD1 and OUT2/AD2

4.1 Software installation
4.1.1 Install MLX7419x User Interface

The MLX7419x User Interface consists of 3 parts: the USB driver for the MLX SPI-USB board and the User
Interface itself MLX7419x Configuration

4.1.2 Install USB driver

To install it manually open the driver installation dialogue that pops up after plug in the USB-SPI adapter.
Browse to the Melexis Framework installation folder (e.g. C:\Program Files\Melexis\MLX-Python) and choose
the MLX_SPIUSB_Driver folder. If automatic detection for the USB-SPI adapter fails you have to open System
Properties and choose Device Manager. Select the device MLX-SPI-Adapter and click right mouse button on it
if there is an exclamation mark. Choose Update driver and browse to the path for MLX_SPIUSB_Driver.

In some particular case you have to run install_pyusb.bat from the Framework installation folder once only.

4.1.3 Install MLX7419x Configuration
The installation file is available on Melexis SoftDist, in the directory:
MLX7419x/MLX7419x_Evaluation_software/MLX7419x_UserlInterface

Once downloaded the file MLX7419x_UI_install.7z, open the zip file and double click on the file
MLX7419x_Setup Vx_yy.exe. The Ul will be installed automatically

(]|
153

MX7419x_Setup_V1_04._exe

By default, the SW7419x is installed under the directory C:\Programme Files\MelexisS\MLX7419x.

390127419001 Page 12 of 26 EVB74190
Rev 007 Sept-2014



= EVB74190
M e leXI s MLX74190 Evaluation Board Manual

Microelectronic Integrated Systems

4.2 User Interface description

4.2.1 The Main window
Once installed, the User Interface is launched by double clicking on the following icon:

i

LI D

And then the main window, called MLX7419x, will pop up:

-
BA MLX7419x [ESREEN ™5
File Help
Initialize
Mix74190 [ . SPIUSE Hw Rew: ?
MLXT74791 _ SPLl"USB Sy Rew: ¢
Init |

To start press on Init, it will update the window with the revision number of HW and SW of SPI USB board and
the following message “MLX74191:SPI echo check was not passed” will pop-up:

LIS e W T
File Help
Initialize
ML<74130 [ . SPI/USB HW Rev: v2.00
MLx74191 [ SPI/USB SwW Rewv: v1.45
Sequences |

M ———

MLX7419x Error 4 o ]
MLX74191: SPI echo check was not passed! ‘

Press on OK.

Note: this message is normal and only express that the DUT1 on adp_board is empty. This has no impact at
all of the sequence development and MLX74190 evaluation, except the rectangular frame in front of
MLX74191 which will remain red.

Q MLX7419x
| File Help
Initialize
MLx74190 [ SPIUSE HW Rewv: v2.00
MLX74191 _ . SPI/USB SW Rev:v1.45
Sequences
390127419001 Page 13 of 26 EVB74190
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Then press on Sequence and a new window, called Sequences, will pop-up:

B Sequence - sequence.ini EM

ICtype Cmd type Enabled |GFF
MLX74190 -none- ‘:,

Bun Repeat Count: |1 il

It is also possible to open an existing sequence by going on File/Open sequence (with extension.ini):

(File) Help

Open Sequence

Save Sequence
Bt . SPIfUSB HW Rev: v2.00
SPI/USE SW Rev: v1.45
Sequences I

In such case just browse the sequence, open the required example and a new window Sequence (followed by
the name of your sequence) will pop-up.

- -
BA Sequence - MLX74190_ASK.ini [E=REER

IC type Cmd type |Enabled |GFF |
hLX74190 Send awake-up

ML-74190 COMF Register

ML74190 Fead Status

IhAL<74190 EIMMO(EXT_CONF) Fegister
MLX74790  DATAFORMAT Fiegister w/ IRQ
ML74190 DATA TRAMIMIT Register
hLX74190 DATA FORMAT Register wf IRQ
ML74190 DATATRANSMIT Register
hL741390 DATA FORMAT Fegister wf IRQ
hL74190 DATA TRAMSMIT Register
ML74190 DATATRANSMIT Register
ML-74190 Stant TRANSMISSION
ML74190 Delay 80 ms

hLX74190 Go to Slespvia WUF pin
ML74190 Delay 2000 ms

hL=741390 -none-

Bun Repeat Count: |1 i’

L]

NENNNNNNNNANNNNEN

\

Note: A set of predefined examples are provided with the user interface on Softdit (file named
“MLX74190_Ul_Examples.zip”).
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4.2.2 The Sequence window

P
F Sequences = | B ||

ICtype Crndtype |Enab|ed |GFF |
hL=74190 i-none-

‘w"r\

Repeat loop

The Sequences window shows the complete sequence of command sent to the EVB through the SPI/USB
board. The device name MLX74190 appears in the first column, IC type.

The second column is the command itself which can be enabled (will be executed) or disable (will be skipped)
in the third column (named Enabled)

The fourth column, GFF, displays the General Failure Flag of MLX74190 when the command Read Status is
sent

It is possible to repeat the execution of a sequence in loop, by filling the frame Repeat Count with the wished
number of successive repetitions.
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Here is the list of commands available in the User Interface.

Command name Opcode Description

Send a Wake-up N.A. To perform a HW wake up (set the WUP1 pin to 1)

CONF register 0000LLLL | Tofillin the CONFIGURATION Register

IMMO(EXT-CONF) Register 0001LLLL | Tofillin the IMMOBILIZER Register

DATA FORMAT Register 00100LLL | To define the format register of the data to be transmitted

DATA FORMAT Register 00101LLL To define the format register of the data to be transmitted +

w/IRQ perform an IRQ at each packet of data transmitted

DATA TRANSMIT Register O1LLLLLL | Define the data to be transmitted (in bits or in byte)

RSSI 0x38 Perform a RSSI

Start TRANSMISSION 0xFO Start Transmission (SPI command)

CTRL Register 00110LLL To fill in the CONTROL Re_gister Qf the ghosen device. This is
mandatory before performing a diagnosis

Start DIAGNOSIS 0x3F Perform a diagnosis on the chosen antenna driver

Go to Standby OXE9 Set the_ de_vice in standby mode (only available from diagnosis or
transmission state

Go to Sleep 0xF8 Set the device in sleep mode by SPI command

Go to Sleep via WUP pin N.A. Set the device in sleep by pulling down the WUP1 pin

Set SDO to SDI OxF1 Configure the SPI to send SDI data on SDO (for next SPI frame)

Start 2MHz clock N.A. Not available. (Start the 2MHz CLK of the Microcontroller)

Stop 2MHz clock N.A. Not available. (Stop the 2MHz CLK of the Microcontroller)

NOP 11000LLL | No operation

Read Status 0xC7 To read back the Status Register of the MLX74190

Eﬁ;g? Pointers and Circular 0x3B Reset read & write pointers of circular buffer

Read Working Register 1OLLLLLL ]Ic?eading the specified addressed working register. (on pin SDO
or the next SPI frame )

Delay N.A. Add a delay (in ms) before performing the next command

Read IPSense N.A. Not available.

Read TAG N.A. Not available.

Note:

1. The commands in bold are described more in details below.
2. The variable “L” indicates the length of the data following the Opcode command. For the command
“Read Working Register”, it indicates the register’'s address to be read

4.2.3.1 Command CONF Register

Once selected, it is possible to edit the CONF Register command by right-clicking on the command “CONF
register” and then clicking on Edit. The following window pops-up:
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W Register om0 (=) |25
Output Selection and PGA Gain Wave Generation Freqgency
™ SQUARE v 125 kHz
Outl |Hi-Z = -

oe  [xo— [« o] || PO o

IP Sense
IP Sens Selection |0UTZ v|
IP Sens Sensitivity 295 mAN -
SPl Frames Modulator
Sending Mode |Data regfilled | Modulation  |ASK ~

Len of Telegram block I‘l LF Mode |NORMAL j
Delay between frames Il Modulation Gap

[Hi-Z (full durstion gap) |

General
Endof X |GOTOSTAND-BY ~

RDI | After TX mode =l
OSC output IDSC: output Ll

Register Data |
I[]ﬂ 6800000080B302010800000108

Save | Save & Close | Cancel .

— == —— = =—

The following configuration settings are available:

e Output Selection and PGA Gain

The antenna drivers, OUT1 and OUT2 can be set to:

0 Hi-Z: it will let the driver in high impedance state

0 TX0°: for the next transmission, the driver will transmit the LF signal with a starting phase of
00

0 TX 180°: for the next transmission, the driver will transmit the LF signal with a starting phase
of 180°

o0 Pulldown: the driver is pulled down to GND

o0 Destroy 0°, Destroy 180°, Destroy 0/180°, Destroy 180/0°: Depending on the choice of
Destroy bit, the driver is set in Hi-z, 0 deg or 180 deg starting phase for the next transmission.
For more information please refer to the Datasheet of MLX74190.

The Voltage peak to peak for the sine transmission shall be set in the second field. The value set
will not be taken in account in case of transmission in square mode. (In square mode the LF is
always transmitted rail to rail, i.e. Voltage peak-to-peak = VS)

e Wave Generation Frequency

By default the transmission is sent in sine mode, to have transmission in square mode it is
necessary to enable the option SQUARE.
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By default the frequency is set to 125 kHz; by disabling the option 125 kHz, the frequency set in
the IMMOBILIZER Register will be considered.

See below the description of the command IMMO(EXT CONF) Register

In case of square mode, it is possible to set the Duty Cycle to the 4 following values: 6.5%, 12%,
25% and 50%

e |P Sense
The current flowing through a transmitting output driver can be monitored by selecting in the field
IP Sens Selection.
The Sensitivity can be adjusted in the field IP Sens Sensitivity in mA/V.
Note that the choice of the sensitivity values is different depending on the signal wave: square or
sine.

e SPI Frames
The first field Sending Mode determines the trigger event for the start of transmission, it can be:
0 SPI command: the SPI command “Start Transmission”
o Datareg.filled : the end of filling in the data register

The length of telegram per block can be defined in the field Len of Telegram Block. Please refer
to the datasheet for more information (description of the Configuration Register). By default it
can be setto ‘1’

The field Delay between frames is used to add some delays between two successive frames.
8

The value “dbf” entered here corresponds to a delay: dbf X ————
Frequency

e Modulator
The carrier Frequency can be modulated in ASK or in PSK, this is set by filling the field
Modulation.
The source of modulation is defined in the field LF mode.
o NORMAL: the modulated signal comes from the content of the Data Register.
o REMOTE DATA IN: the modulated signal source is the signal pin REMOTE DATA_IN.
0 RSSI: no modulation, the input remains to ‘1’ during transmission.

e General
The field END of TX defines the state of the device after transmission has been finished:
0 GOTO STAND-BY: the device remains in standby mode (but it does not disable the 100ms
SPI Time out)
0 GO TO SLEEP: the device enters immediately in sleep mode

The field RDI is used to define when the activation of output driver should be activated, this is only

valid for mode REMOTE_DATA _IN. (For more information please refer to the datasheet of

MLX74190)

The field OSC output configure the pin OSC.

0 OSC: input: the device is set in slave mode: the pin OSC is then defined as an input and the
LF signal becomes the frequency applied on this OSC pin.

0 OSC: output: default case: from every other functional mode.

The last field, Register Data, shows the 14 bytes of the encoded command. It is also possible to
modify the command at this stage by writing directly these bytes; the fields above will be automatically
updated. The command must be saved to be updated (press on Save or Save & Close).

4.2.3.2 Command IMMO(EXT_CONF) Register: the IMMOBILIZER Register

Once selected, it is possible to edit the IMMO(EXT_CONF) command by right clicking on the command
“IMMO(EXT_CONF) Register” and then click on Edit. The following window pops-up:
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B Register IMMO = | S

General
Sel. DOUT
|Digital Mod. ~|
Modulation Gap el Immaohbilizer
NONE ~| \NOMNE ~|
ASK Imma FSK Immo
Data Rate BFSEK Delay
12 kbps ~| \NOMNE ~|
Glitch Filter F=K Phasze
|OFF ~| \BO/f_osc (defaulty  ~|
start Delay AFC
|2-perinds ~| AUTO ~|
Data
noaanoaa
Sawve | Save & Close Cancel

The following fields are available:

e General
Set the Low Frequency (in Hz) for the field LF Frequency.
—>Prerequisite: in the field Wave Generation Frequency in command CONF Register, the option
125 kHz has to be disabled.
The Modulation Gap defines the number of period (between 0 and 7) for setting the antenna
driver(s) in High Impedance just after a modulation deep.
->Prerequisite: in the frame Modulation in command CONF Register, the field Modulation Gap
shall be set to “Hi-Z (n-period in IMMO register)”

The field Sel. DOUT (only available for deviceMLX74190) allows to choose which signal is set out

on pin D_OUT.

o Digital Mod. : the internal modulation signal (used to modulate the LF signal)

o Immobilizer Output: the digitalized signal from ASK or FSK Immobilizer block, depending on
which Immobilizer block has been selected in the Sel.Immobilizer

Sel.Immobilizer defines which immobilizer block is used:
0 ASK1: ASK immobilizer on pin ASK_RX1,

0 ASK2: ASK immobilizer on pin ASK_RX2,
0 FSK1: FSK immobilizer on pins FSK_RX1 and FSK_FB1
0 FSK2: FSK immobilizer on pins FSK_RX2 and FSK_FB2
0 NONE: the immobilizer is not used
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ASK Immo
To define the parameters for the ASK Immobilizer.
Data Rate defines the Baud rate. It can be set to 2, 4, or 8 kbps

Glitch Filter determines the digital filter to be applied on ASK signal. It can be set to: no filter or
1/16, 2/16 and 4/16 of the period of the LF signal

Start Delay is used to set the delay before starting decoding the information. It can be set to: 2, 8,
188 or 194 periods of the LF signal (For more information please refer to the datasheet of
MLX74190)

ESK Immo

To define the parameters for the FSK Immobilizer

BPSK Delay, FSK Phase and AFC allow to define the settings for the optimization of the FSK
decoding (For more information please refer to the datasheet of MLX74190)

The last field, Data, shows the 4 bytes of the encoded command. It is also possible to modify the
command at this stage by writing directly these bytes; the fields above will be automatically updated
The command must be saved to be updated (press on Save or Save & Close).

4.2.3.3 Command DATA FORMAT Register / DATA FORMAT Register w/IRQ

Once selected, it is possible to edit the Register Data Format by right clicking on the command “DATA
FORMAT Register” or “DATA FORMAT Register w/IRQ” and then clicking on Edit. The following window
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Symbol Encoding

T1 [periods] |7 -.] I~ StartHigh
T2 [periods] |13 v] To encode alogical ‘O’

| -
| | T3 [periods] |? v] I StartHigh
T4 [periods] |22 v] To encode alogical ‘1’

Start level = ‘0’ Start lovel = 'Y’ Start lovel = 0 Start lovel = ‘1’
Line code data Lire coce data Liné oode data Liné 0ode data
- T e T2 » - T e T2 - - T} e=a T4 » - 71 ea Ti o=
ASK modulaton ASK modulstion ASK modulaton ASK modulston
BPSK modulation BPSK modulation BPSK mocudation BPSK modudation
K o s e
Data
Save Save & Close Cancel

L 4

Note that this window will be identical for the command “DATA FORMAT Register w/IRQ”. The only
difference between both commands is the automatic generation of an IRQ pulse at each transmission
of packet data for the second command. With the first command, the IRQ is generated only during the
first start of transmission.

These commands define the format of the data to be transmitted:

T1 sets the number (in period) of the first coded part of a “0”, (between 0 and 127)

T2 sets the number (in period) of the second code part of a “0” (between 0 and 255)

T3 sets the number (in period) of the second code part of a “0” (between 0 and 127)

T4 sets the number (in period) of the second coded part of a d “1”, (between 0 and 255)

The first button Start High sets the start level of a logical “0”.If not set, all logical “0” will start with a low level
(no modulation during the firstpart of the symbol),. If set, all logical“0” will start with a high level (i.e. modulation
during the second part of the symbol).

The second button Start High performs the same operation as described above but for all logical “1”.
The last field, Data, shows the 4 bytes of the encoded Data Format. It is also possible to modify the command

at this stage by writing directly these bytes; the fields above will be automatically updated
The command must be saved to be updated (press on Save or Save & Close).

After sending this command the next Data to be transmitted will be encoded with this current defined data
format.
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4.2.3.4 Command DATA Transmit Register

Once selected, it is possible to edit the Register Data by right clicking on the command “DATA Transmit
Register” and then clicking on Edit. The following window pops-up:

F Register Data l — | (=] |_ihl
Mumber of Bits G0 -
Byte # Bits
1 oao10o10
i oa110100
3 01010110
4 01111000
5 10071010
B 10171100
7 110711110
g 1111
Data
JB123456739ABCDEFO

Sawve | Sawve & Close

The Register Data window is used to enter the Data to be transmitted.

The first field, Number of bits, sets the length of the data in number of bits.

The Data can be entered in bit directly in the 8 field lines, or in hexadecimal in the field Data, note that the first
byte in this field is the length of data (equal to the field Number of Bits defined above).

The maximum length for one telegram is 64 bits. To send more data it is needed to create an additional
commands Data Transmit Register.

The command must be saved to be updated (press on Save or Save & Close).
The data defined in the Data Register will be coded using the current configured Data Format Register.

4.2.3.5 Command CTRL Register

Once selected, it is possible to edit the Control Register by right clicking on the command “CTRL Register” and
then clicking on Edit. The following window pops-up:
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B control regier N -~ - e

Evaluation Mode - Diag.Status Output Selection
@ Senal Diag.Ouput Selection Time_min [us
"""""""""" Outl Hi-Z v ouT v 30 h
" Parallel
Out2 Hi-Z 2 Negative Resistance Time_max [us
|?U ohm 1'| 52 v
™ IRQ Mask
Length pulse 1 & 2 [us] Threshold Pulse 1
|84 v| |92?/o vl
Length pulse 3 [us] Threshold Pulse 2
64 v |12.5% vI
Delay Phase 4 [us] Nbr Osc [edges
2 v 10 v
Data
|30 747CD00ADC
Save Save & Close Cancel

The following fields are available:

e Evaluation Mode: sets the diagnosis mode. There are two possibilities:
o0 Serial: only a RLC serial antenna will be diagnosed
o Parallel: the diagnosis will take into account the presence of a filtering after the serial R

e Diag.Status Output Selection: sets the default level of all driver output: GND or Hi-Z (high
impedance)

e Diag. Output Selection: To select the driver on which the diagnosis check will be performed: Outl
or Out2

e Negative Resistance: For the resonance check (called diagnosis pulse 3) it is necessary to
indicate the resistive value of the RLC antenna (or the closest possible value).
During the diagnosis process, a negative resistor, equal (in absolute value) to the resistive value
set here, will be connected on the antenna driver, making the whole system purely LC, and so
self-resonant.

e Length pulse 1&2: The length pulses of the 2 first diagnosis checks (called diagnosis pulse 1 and
pulse 2, which consist of checking any potential short-circuit to GND and short-circuit to VS)
should be high enough to cover the transient and loading phase of the antenna, so it depends on
the total capacitor of the antenna.

e Length pulse3: this is linked to the diagnosis pulse 3 (check of presence and resonant frequency
of the antenna), and like for the field Length pulse 1&2, it should be high enough to cover the
transient and loading phase of the antenna. Note that the programmable value will be different
depending on the selected Evaluation Mode (Serial or Parallel), due to the presence or not of a
filtering capacitors after the serial R of the antenna
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e Delay Phase 4: This delay can be added before the evaluation of the resonance frequency in
order to eliminate the first transient pulses

Time min and_Time_max: Linked to the diagnosis pulse 3 (check of presence and resonant
frequency of the antenna). These timings criteria are used to validate if the diagnosis process is a
PASS or a FAIL (for more information please refer to the Datasheet of MLX74190).

e Threshold Pulsel and_Threshold Pulse2: These threshold levels are the criteria applied for the 2
first diagnosis checks (short-circuit to GND and short-circuit to VS)
The Threshold Pulsel is defined as a percentage of VS voltage, the Threshold Pulse? is defined
as a percentage of VDD voltage.

e Nbr Oscl[edges]: indicates the number of edges to be counted for diagnosis pulse 3 (check of
presence and resonant frequency of the antenna). For more information please refer to the
Datasheet of MLX74190)

e |IRQ Mask: when enabled, the IRQ will be masked during diagnosis check

The last field, Data, shows the 6 bytes of the encoded command. It is also possible to modify the command at
this stage by writing directly these bytes; the fields above will be automatically updated

After filling-in the command shall be saved (press on Save or on Save & Close) to be updated

After sending this command, the next time the command diagnosis is called, it will be performed with these
settings. Note again that only one output driver can be diagnosed in the same time

4.2.3.6 Read status

The command Read Status is used to read back the content of the Status Register of the MLX74190. It
allows the detection of any potential problem of the device like under-voltage, over-current and SPIl issue.

It shows information about the last diagnosis check too. So, for instance, it is particularly useful to use this
command after a command Diagnosis.

Once the command is added in the sequence, a red button appears in column GFF. It is linked to the Status of
the General Failure Flag. As long as this command is not sent, it will remain to its default colour: red. Once the
command has been executed, and if the result is ok, (GFF is correctly reset, i.e. no general failure seen) the
button will become green, if the result is not ok (GFF is set) the colour will remain red.

By double-clicking on this button the following window pops-up:

B Status Registers - MIX74190 = | B it
Failure Flags Orwer Current Diagnostic results Registers “alid
@ General Failure @ oun @ ouT1 oK @ CconF
@ =PIEnor @ ourz @ ouTz oK @ MMO/EXT_CONF
@ Unspecified SPI Crd @ CTRL
@ 5 Undervoltage @ WORKING TX
@ OverTemperature @ WORKING DATA
@ TxAborted LastIRQ source
@ Temperature Pre-warning @ WAKE-UP
@ Overfiow @ READY FORTX
@ START T
@ DIAGNOSIS

h

On the first column the different potential Failure Flag are displayed. A highlight button means that the related
failure was detected.
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The second column shows the status of the over current failure flags for every available output.

The third column displays the diagnosis result. Note that the information on this column is set-up only if a
diagnosis check has been previously performed

The fourth column shows the validity of the different registers (if they have been filled it in) in the frame
Registers Valid, as well as the source of the last IRQ event (frame Last IRQ source)

The field Received Data displays the complete Status Register in hexadecimal, as it is received from SPI
communication.
The user can leave the window by clicking on Cancel

Note: concerning the red button in the window sequences, once the command has been performed, the button
should become green in case of the General Failure has been reset correctly and no problem has appeared.
4.2.3.7 Delay

The command Delay allows to add a delay in the sequence between two successive commands.

Once the command is selected, the delay’s value (in ms) can be set by right-clicking on the command and by
filling it the field of the pop-up window shown below:

MLX7419x - Delay [

Enter the length of the delay in ms:

[

0k, | Cancel

Note: this delay does not induce any SPI command so it does not interrupt the 100ms SPI Time-out of the
device.
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5 Disclaimer

Devices sold by Melexis are covered by the warranty and patent indemnification provisions appearing in its
Term of Sale. Melexis makes no warranty, express, statutory, implied, or by description regarding the
information set forth herein or regarding the freedom of the described devices from patent infringement.
Melexis reserves the right to change specifications and prices at any time and without notice. Therefore, prior
to designing this product into a system, it is necessary to check with Melexis for current information. This
product is intended for use in normal commercial applications. Applications requiring extended temperature
range, unusual environmental requirements, or high reliability applications, such as military, medical life-
support or life-sustaining equipment are specifically not recommended without additional processing by
Melexis for each application.

The information furnished by Melexis is believed to be correct and accurate. However, Melexis shall not be
liable to recipient or any third party for any damages, including but not limited to personal injury, property
damage, loss of profits, loss of use, interrupt of business or indirect, special incidental or consequential
damages, of any kind, in connection with or arising out of the furnishing, performance or use of the technical
data herein. No obligation or liability to recipient or any third party shall arise or flow out of Melexis’ rendering
of technical or other services.

© 2014 Melexis NV. All rights reserved.

6 Contact Information

For the latest version of this document, go to our website at:
www.melexis.com

Or for additional information contact Melexis Direct:

Europe, Africa, Asia: America:
Phone: +32 1367 049 Phone: +1 248 306 5400
E-mail: sales_europe@melexis.com E-mail: sales_usa@melexis.com

ISO/TS 16949 and 1SO14001 Certified
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