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Application Examples

O Low-power tracking systems
O Secure access systems
O Passive Keyless Entry / Start (PKES)

Related Melexis Products

Product Temperature Package Option Packaging Form
MLX73290 K LQ ABA-000 RE or TU
Legend: K for-40°C to 105°C LQ for 32L QFN5x5 RE for reel (5000 pcs.)

Ordering information

Product Option Comment
EVB73290-A 433-C Evaluation board 433MHz

General description

The EVB73290-A is an assembled printed circuit board that simplifies the evaluation of the MLX73290-A
device and facilitates the development of wireless applications with this product. It is connected to a
specific SPI to USB adaptor for programming the MLX73290-M device through the USB connection of a
computer. The EVB73290-A is delivered with GUI-based evaluation software to easily and quickly
configure the device.

The MLX73290-A device combines a highly integrated Radio Frequency transceiver for long range, high
speed communication and a 3 dimensional low frequency interface (3DLF) for low power wake-up. This
unique combination makes the MLX73290-A suitable for applications requiring a very low power wake-up
function together with long range, high speed RF feedback.

390127329002 Page 1 of 41 Evaluation Board
Rev 001 Apr 2016



=" EVB73290-A
M e leXI 5 Evaluation Board of MLX73290-A RF Transceiver

Microelectronic Integrated Systems

Table of Contents

1 (1 00 o1 (= o | AR URPOPPPPNS 3
2 EVB73290-A Detailed DESCIIPLON. .. .uiiii et ee e st e e s e e e e e s s e e e e e s e snntareeeaeeeseannrnnneees 3
% T 0111 g T U o] o] Y SRR 4
2.2 MEIEXIS USB-SPI AGGPLEN ...eiiieiiiiiieiiiei e e e e e ettt e e e e e st e e e e e s e st e e e eeeessasantaaeeeeeeesasnsnranneeeeeesannsnes 4

3 EVAIUALION SOMWAIE ......eiiiiiiiie et e e sttt e e e sttt e e e sbbe e e e snbbeeeesnbbeeeesnbaeeeeanes 5
0 A [ 153 =11 F= 11T TP PRRPR 5
072 V.- 11 VAV o [0 TP PRRRR 5
3.1 TOP-DOWN IMENUS ...ttt ettt e e e e ettt e e et e s e e et e e e s e s bnrn e e e e eesesaannns 6
3.2 REQISIEN TADIE ...ttt ettt e e et e e ba e s b e e e e aae 6
3.3 Settings Of CONfIQUIALION PNt ..........oiiiiiiiiii ettt e e et e e e sbbeeeeenes 8
I ©o ] 1< ] = SO REPPR 10

4 R PACKEE FOIMALS ... ...ttt ettt e e e e ettt et e e e s e s bbb e e et e e e e e s nbbbe e e e e e e s e annreneeeas 11
o R S e S (- 11 1] o] ST PP PP UPPPPPPPP 11
4.2 RFESYNCWOIA ... 11
4.3 RFEPacketLength........ 12
N S S (] (o ToT ] I 1 5 TSP TTUPPPPPPPP 13
T S Vo [0 [ {1 ST OO P PP TTUPPPPPPPP 13
A6 REF PAYIOAU. ... . .eiiiiiiiiii ettt e et st e b e et e e e e e e 14
A = L 1 41T o 2 o PP 17
4.8 LF OPEIAtiON MOME ....coiiiiiiiiiiiiiiie ettt ettt et e s et e e s bt e e e e b be e e e anbe e e e anbeas 17
e T I e 1= Vo [ SRR 18

5 L] 0 P 19
LI R = 3 €1 = 1 J SRRSO 19

6 TIMING AIAGIAM ... 20
7 Tutorial for the CommUNICAtION MOAES.........uuiiiiiiii it e e s aeebeeee s 21
7.1 Crystal FrequUENCY COITECHION. .. .o s 21
7.2 ContiNUOUS WaVe (CW) MOUE.... ..o e s 21
7.3 CoNtINUOUS MOTUIBLION......eiiiiiiii ittt e ettt e e e e e s bbb e e e e e e s e annbrneeeeaeesaannnes 22
A S B =) C: 1111 o] L= P TR PPOPPP 25
A S R Y= V| o PO T PP PPPPPPRRRPT 25
7.4.2 Packet EXChange EXAMPIE.........coooiiiiiiiiii et 25

7.5 REF RX EXAMPIE ..ttt ettt s kbt e s bb et e e s bt a e e e anee e s 28
7.6 Summary of MOAUIAtION SEHINGS .....coiiiiiiiiiiiiiie i anee e s 29

8 I = 10 1] o] (=2 S PP STUPPPTPI 30
8.1 RX ONIY EXAIMPDIE .. ——————————————— 30
8.2 RSSI measure (0Nly) @XamPIE ......ccooiiiiieieieee e ——————————————— 35

9 Trouble ShootiNG NOLES ..o 36
IO Y o] o= o o [ P PEPP TP 37
10.1 EVB SCREIMALIC ..ceiiiiiiieieeiee ettt ettt e e e e e ettt e e e e e st bbb e ee e e e e e e anbbbneeaaaeaean 37
10.1.1 EVB LAYOUL ... 39

11 EVB Bill of MAterialS (BOM)......o.ueiiiiiiiiee ettt ettt ettt ettt ab e e s st e e s nbe e e e s nnbaeeessnnneee s 40
11.1 Y 2 A 774 10 U 40
D I o =V o = SRS 41
IR I O] o1 = Vo A [0 . = 4o o SRS 41
390127329002 Page 2 of 41 Evaluation Board

Rev 001 Apr 2016



=" EVB73290-A
M e lex I s Evaluation Board of MLX73290-A RF Transceiver

Microelectronic Integrated Systems

1 Kit Content

The EVB73290-A is provided with the following hardware:
e 1x Evaluation Board EVB73290-A

e 1x USB-SPI adapter board

e 1xUSB cable

The Evaluation Software
e The Evaluation Software GUI73290A is provided directly on the Melexis website (same location as
this document).

The following documentation is available on the Melexis website:
e Datasheet MLX73290-A

e EVB73290-A User Manual

e Flyer SmartAntenna Demonstrator

2 EVB73290-A Detailed Description

Power supply selection

jumper
RF2 50-ohm UHF EXT 3.3V connector
antenna SMA MLX73290-A
connector
USB/SPI
connector

<) PREMO
TD15-0247J
211

3DLF antenna

4 GPIOs in/out selection.
1-2=GPOut 2-3=GPlIn

4 GPIOs (Default position: 2-3)

Figure 1: EVB73290-A
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2.1 Power Supply

Two possible power sources can be used to supply EVB73290-A. The Power supply selection
(PWR/BAT) jumper as shown in Figure 1 can be used to select the power supply either from the battery or
from the external supply. When setting the PWR/BAT at 1-2 position, the MLX73290-A is supplied through
the battery (CR2032) connected at the bottom. When setting the PWR/BAT at 3-4 position, an external
power source is needed to supply the EVB to the external 3.3V connector (PWR).

e PWR/BAT jumper in 1-2 position = EVB supplied by the battery (CR2032)
PWR/BAT jumper in 3-4 position = EVB supplied through 3.3V connector (external supply)

Important Note: In case of using an external power supply source, care must be taken to not exceed the
absolute maximum voltage of 3.6V to avoid damage to the MLX73290-A device.

2.2 Melexis USB-SPI Adapter

The EVB73290-A comes with a USB-SPI adapter board. This board is the interface between the
EVB73290-A and a PC. The USB-SPI adapter board embeds the following components:

e A PIC18F4550 microcontroller, flashed for controlling the MLX73290-A through the software.
e A USB interface to connect to a PC.
e Two Level Shifter ICs for driving/receiving the I/O signals.

Followers for Level Shifters
settings

reference
voltages

PIC18F455

b0

007 &

"
il

o
=

4

et

uUsB
connection

Connection to EVB

Figure 2: MLX USB-SPI Adapter
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3 Evaluation Software

The EVB73290-A is provided with Graphical User Interface software to easily and quickly evaluate the
MLX73290-A device. The following chapters describe how to install and use the GUI software.

3.1 |Installation

The Evaluation Software is delivered as executable files MLX73290 A setup32.exe and
MLX73290_A setup64.exe, respectively for 32 or 64bits operating systems. Once started, this executable
will transparently install the USB driver for the Melexis USB-SPI adapter board as well as the MLX73290-
A User Interface. The following procedure should be followed to proceed with the installation:

1. Start MLX73290_A_setup32.exe or MLX73290 A setup64.exe according to your Operating
System, 32 or 64 bits

2. Accept License Agreement

3. Select the installation path (42 MB of free disk is required)

4. Start installation

When the MLX73290 GUI setup is running it first asks whether to install it for all system users or just your
user. If you don’t know choose Install for all users.

Next option is to create or not a desktop icon.

In case a problem occurs during the installation, please refer to the chapter Trouble Shooting Notes

3.2 Main Window

The Figure 3 below is a screenshot of the main window of the User Interface. The User Interface Software
is composed of 4 essential parts:

1. Top-down menus

2. The Register Table

3. The Setting Configuration

4. The Console

@ MLX73290 Evaation Sotswdie W T | T » s - . Yo- N R - . _ o x |

Figure 3: MLX73290 evaluation software: graphical user interface
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3.1 Top-Down Menus

a File
o Import Configuration: To import a Register Table configuration. A browser window will
open, please select the register list (.txt format) you want to upload in the User Interface.
o Export Configuration; To save the Register Table configuration. A browser window will
open to save the register list (.txt format) on your computer.
a Device
o Select Device: To select the EVB73290-A connected to the computer. Please note that
the last device connected, is on the top of the list.
o Read Device Register: To update the register table with the register's content of the
EVB73290-A.
o Write Registers to Device: To update the register’'s content of the EVB73290-A with the
Register Table
o Device Reset: Perform a Soft reset of the EVB73290-A. Please note that the Register
Table and the Setting Configuration will not be automatically updated
a Help
o About: To get the version of the User Interface

3.2 Register Table

Figure 4 shows the Register Table of the User Interface. The Register Table is organized into unbanked
and bank 0 register tables. Each table is displayed in different tabs individually.

The signification of each byte of the Register Table is detailed in the datasheet of the MLX73290-A
product. Each byte can be edited by double clicking on it. The left window below will open with the
possibility to modify the complete byte content or the different fields composing the byte.

Unbanked Registers | Bank 0 Registers

T
57 Edit Register (=[=] = J 0x08 -- o0 o0 | oo o8 -
0x10 -- 00 FL 2C 34 00 00

00 00 | FE 00 40 B& 1E 1B

Address : 0520

Ox18
Value : Ox 00 Double Cll():(k
vsva

Fields : )1 33 27 00 07 00 @ Z2E

00 00 00 00
RF_FE_EN[L0] : 0x 00 0x38

Jooe | | ||
wosua o o I 6
o e

0x50

PWRDETZ_EN : Ox 00 0x28 %0 00 00 | 00

PWRDET1_EN : 0x 00 0x30 00 00 00 OO0

oK Cancel

0x58
Ox60

= e
- | I I ]
o7 S R O -

Reset Register Tables

Figure 4: MLX73290 evaluation software: Registers table

390127329002 Page 6 of 41 Evaluation Board
Rev 001 Apr 2016



=" EVB73290-A
M e leXI 5 Evaluation Board of MLX73290-A RF Transceiver

Microelectronic Integrated Systems

There are two ways to update the register table:
1. Update the Register Table with the register content of the connected EVB73290-A => menu Device-

>Read Register To Device
2. Updating the Register Table with the Setting Configuration => pressing the button | “rfaure feastes

Once updated, the registers which have been modified are marked in Yellow, as shown in the figure 4
above.

The content of the Register Table can be written into the EVB73290-A with the menu Device->Write
Registers to Device.

The button | fe==tfee==r=0= [yjif| set all bytes of the Unbanked and BankO of the Register Table to zero. Please
note that it will not impact the EVB73290-A and the command Device->Write Registers to Device will
have to be used to also reset the EVB73290-A.
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3.3 Settings of Configuration Part

The Figure 5 and Figure 6 show the Setting Configuration part, which are a graphical representation of the
TX and RX chain of the MLX73290-A device. The Figure 7 shows the Setting Configuration part of the LF

part. The settings can be changed and applied to the registers table using the '™ hytton at the
bottom left or inversely, updating the settings from the register table with the button! s stinss rem fegsiers

On the top, there are different tabs for each mode RF transmission, RF reception and LF mode.

pl= RS Help Operating frequency
Default for EVB73290-A
Rx 2 Settings | Tx 2 Settings | LF Settings 433.92MHz (RF)
S——— /\
X . Center Frequency —
Transmit/receive a2 M AFC
% 8 z
Chain selection ! - Frequency deviation: Frequency Deviation:
Crystal Frequency a 4 TX I
2o kbz = Default: 22 kHz source
320 MHz - I Default: Serializer
Crystal Frequency Correction
00 Hz Encoder External/Fixem
a4 4

. v'| Manchester coding
Crystal Correction

Default 0
Use to compensate the drift
(ppm) of the Crystal frequency

Data white

Source select

Maodulation IEEEDES

Serializer d

——7
Stages Tuning Type of Encoding
4 - |48 -~ FSK 19 | 2 kbps Default: Manchester, 19.2kbps
TX output Gain
Default: 4/49
Modulation Type
e L Default: FSK
v | Packet handler L et format
'
Enable & Edit Packet Handler
Packet format: Preamble | Syncword | Length Payload CRC Default: Enabled
7-byte 2-byte 1-byte | 254-byte | 2-byte
GPIC O Invert GPIC 1 Invert GPIO 2 Invert GPIO 3 Invert
Disabled v || Disabled * || Disabled * || Disabled -
Configure Registers Update Settings from Registers Start Tx

Start Transmission
Update Register List Upload from

Reaister List

INFO - Scroll to End Pause Clear Save log

MLX73290: Populating unbanked register table.
MLX73290: Populating bank O register table.

Figure 5: MLX73290 evaluation software: Settings Configuration Tx & Default values
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File  Device  Help

Rx 2 Settings | Tx 2 Settings | LF Settings

LNA 1Q Mixer IFPGA Channel filter
Reception Settings
/_\ Demodulation Default: FSK, BW = 100
kHz
Stage 1 Stage 2 Channel /
attenuation attenuation Bandwidth

0dB - 18d8 -

100kHz ~ FSK -

Automatic Gain Control
Default: Enabled

Frequency synthesis T

Center Frequency AFC
433§ 92 Mikz Frequency correction /| Fine carrier recovery ( g
Crystal Freguency - Type of decoding
| Fast carrier recovery etion Default: Manchester, 19.2kbps
200 MHz
Crystal Frequency Correction v Rough carrier recovery
00 Hz Frequency deviation: 22 0  kHz
Dechder
Deserializer ‘ v Manchester coding
o Beceaaade et nacket oot Data whit
. ata white
Enable & Edit Packet Handler
Packet format: Syncword | Length Payload CRC Default: Enabled
| 2byte 1-byte | 254-byte | 2-byte Y,
[ Datarate: 19 | 2 kbps
GPIO O Irwert GPIO 1 Trwert GPIO 2 Invert GPIO 3 Invert
RFRX_CLK ¥ || RFRX_DATA = || RFRX_WAIT_HDR ¥ | | RFRX_PAYLOAD v
Configure Registers | Update Settings from Registers Lag Rx messages to file Start Rx

Start Reception

INFO - Seroll to End Pause Clear Save log

MLX73290: Populating unbanked register table.
MLX73280: Populating bank O register table.

Figure 6: MLX73290 evaluation software: Settings Configuration Rx & Default values
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LF Rx
LF Field

Coill_Listen |

LF Tx (back modulation)

1] L]
Coil2_Listen '
" N ' LF operating mode selection
L] L]
Coil3_Listen ' M
[ ¥
[] [l N
Preamble valiation : : :
& Data reception . :
L] L] 1 "
: H tstandb;r LF operation mode: | Rx only -
l_\_' Header configurati
[ Time between 2 polling . 438us  ~ cader comguraon RS Coil 1 Coil 2 Coil 3 Trig. Leve
i : 491 420 345 300
B —
. 1,000
Polling Period = 594 uS ' Trigger level
Duty cycle = 26 % 200
Header configuration
16 bit LFR¥_HDR LFR¥_HDR LFR¥_HDR LFRX_HDR 600
s [31:24] [22:16] [15:8] [7:0]
0x 00 0x 00 0x 00 0x 00 400
200 |
LSE first V| Inverte bit polarity
0
GPIO O GPIO 2 Invert GPIO 3 Invert
TMR_FLAG * || BATTOK -

MSBI/LSB first selection

Invert GPIO 1 || Invert
Vi -
ate Sett {
Invert bit polarity

Start LF
RSSI levels dynamic chart

Start LF

Figure 7: MLX73290 evaluation software: Settings Configuration LF

3.4 Console

Figure 8 shows the console which displays error messages in red. More detailed information can be

obtained using the debug option which can be selected from the drop-down menu.

390127329002

Rev 001

INFO - Scroll to End Pauss

Clear

Save log

MLX73290:
MLXT3290:
MLX73200:
MLX73200:
MLX73290;

Updating regsiter table,
Mo USE device selected.
MLXTIZ220 not found

Populating unbanked register table.
Populating bank O register table.

Figure 8: MLX73290 evaluation software: Console
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4 RF Packet Formats

The following figure shows the packet format for the RF transmission:

Serializer
v | Packet handler = Edit packet format
Preamble Sync word Length Payload CRC
Packet fo t:
ackettanmsa 7-byte Z-byte 1-byte | 254-byte | 2-byte

Deserializer

v | Packet handler | Edit packet format

Sync word Length Payload CRC

Packet format:
acketiomms 2byte | lbyte | 254-byte | 2-byte

Figure 9: Serializer/Deserializer formats.

Note: In color are the configurable settings; in grey are the optional settings.

4.1 RF Preamble

A preamble can be automatically added to the packet structure. It can be set from 0 to 255 bytes (set to 7
bytes in the default GUI settings). The Preamble is defined in the byte 0x49 of the BankO with a default
value of 0x55 (0 to 255 time 0x55).

4.2 RF Sync Word
Size is 0, 16, 24 or 32 bits. The synchronization word is introduced automatically if the preamble is
present. The length of the sync word is given by the scroll-down menu. The sync word is sent MSB first by

default. After a click on button, the Edit Packet format windows appear see the Figure 10
bellow.

ETRERT e IPTTRLY] L L -

% ' Edit Packet format %
Sync word
16 bits Sync_word Sync_word Sync_word  Sync_word
[31:24] [23:18] [15:8] 0]
Ox 34 Ox 2C
Fixed packet length v | CRC
Protocol ID: | O byte - Address:
Preamble length: | 7 Preamble: Ox] AA

Packet format:

Preamble | Syncword | Length Payload CRC
T-byte 2-byte 1-byte 254-byte | 2-byte

OK Cancel

Figure 10: MLX73290 evaluation software: Edit Packet format window.

390127329002 Page 11 of 41 Evaluation Board
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4.3 RF Packet Length

If the packet handler is enabled, it has to know the length of the packet to be sent/received. This one can
be fixed or variable depending on the user settings.

B | Edit Packet format = 2

Sync word

37 bits Sync_word Sync_word Sync_word  Sync_word
[31:25] [24:16] [15:8] 700
Ox EG Ox DO Ox AL 0x 3B

| Fixed packet length Packet length: | & v'| CRC

Protocol ID: | Address: Ox 00

Preamble length: | 7 Preamble: Ox AA

Packet format:

Preamble | Syncword | Address | Payload CRC
7-byte A-byte 1-byte 8-byte 2-byte

QK Cancel

= = = 4

Figure 11: MLX73290 evaluation software: Edit Packet format window: Packet length

A length between 0 to 255 bytes can be choosing for fixed packet length without protocol ID bytes.

In the case of a variable packet length (Fixed packet length is disabled), the length byte is stored in the
FIFO and specified as the first byte of the packet after the protocol ID bytes. See section “Payload” below.

The maximum payload length is reduced by the number of protocol ID bytes and length byte because
these bytes need to be stored in the FIFO with the payload. The total size of the FIFO is 256 Bytes (128
for TX and 128 for RX) therefore, 1 byte for the variable length is used and 2 bytes for the Protocol ID,
only 252 bytes will be available for the payload.

390127329002 Page 12 of 41 Evaluation Board
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EVB73290-A

Evaluation Board of MLX73290-A RF Transceiver

Protocol ID is used when the data need to be placed before the length byte. For example, for encrypted
packet the protocol ID can contain the information if the packet is encrypted or not. A size between 0 to 3
bytes can be chosen for the protocol ID and these bytes will be the first bytes stored in the FIFO.

i Edit Packet format (S
Sync word
16 bits - Sync_word Sync_word Sync_word  Sync_word
[31:24] [23:16] [15:8] 7:0]
Ox 34 Ox 2C
Fixed packet length v | CRC
| Protocol ID: I Address:
Preamble length: | 7 Preamble: Ox AA
Packet format:
Preamble | Syncword | ProtocolID | Length Payload CRC
T-byte 2-byte 2-byte l-byte | 252-byte | 2-byte
0K Cancel

Figure 12: MLX73290 evaluation software: Edit Packet format window: Protocol ID

45 RF Address

An address byte can be inserted automatically after the packet length. The value of this byte is stored in a

specific register, not in the FIFO.

i Edit Packet format [
Sync word
16 bits . | Sync_word Sync_word Sync_word  Sync_word
[31:25] [24:16] [15:8] 7:0]
0x 00 0x 00
Fixed packet length Packet length: | 255 v'| CRC
|
Protocol ID: V| Address: 0x 00
Preamble length: | 7 Freamole: Ux AA
Packet format:
Preamble | Syncword | Address Payload CRC
7-byte 2-byte 1-byte 255-byte | 2-byte
CK Cancel

Figure 13: MLX73290 evaluation software: Edit Packet format window: Address
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4.6 RF Payload

The Payload is set after a click on Start Tx

is shown in Figure 14.

, an example for a variable length with 2 bytes protocol ID

B Start Transmission

Source: Serializer

HIFO B2-D6(03}pAA-BE-CC
data:

B2-D6: Protocol ID (2 bytes)

AA-BB-CC: Payload (3 bytes)

Repeat: = 10
Delay: 100 milliSecond

Transmit Close

N A

Figure 14: MLX73290 evaluation software start transmission. FIFO data

Note: the Payload length depends on the packet length register if it is fixed. If it is variable, it depends on
the length byte which is the first byte after the Protocol ID (see above); while the value set in the length
register becomes a maximum value for the length byte.

390127329002 Page 14 of 41 Evaluation Board
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See Figure 15 for the settings of the packet format with variable length.

-

Edit Packet format

(= ]|

Sync word
Sync_word Sync_word Sync_word  Sync_word
[31:24] [23:16] [15:8] 7:0]
Ox 24 0w 2C
Fixed packet length v | CRC
Protocol ID: | 2 bytes - Address:

Preamble length:

Packet format:

7

Preamble: O AL

Preamble | Syncword
T-byte 2-byte

Protocol ID
2-byte

Length
1-byte

Payload CRC
252-byte [N 2-byte

OK

— =

Figure 15: MLX73290 evaluation software Edit Packet format window.

Example packet:

390127329002
Rev 001

-34-2C-B2-D6-

Sync word: 34-2C (2 bytes)
Protocol ID: B2-D6 (2 bytes)

-AA-BB-CC-CRC

Payload: AA-BB-CC (3 bytes according to the Packet length)
And the CRC
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In Figure 16, there are packet settings with fixed packet length:

i Edit Packet format = %
Sync word
16 bits - Sync_word Sync_word Syncword  Sync_word
[31:24] [23:16] [15:8] 7:0]
Ox 24 Ox 2C
»'| Fixed packet length Packet length: | 8 | CRC
Protocol ID: Address:
Preamble length: | 7 Preamble: Ox AA

Packet format:

Preamble | Syncword | Payload CRC
T-byte 2-byte 8-byte 2-byte

OK Cancel

e ’

B Start Transmission

Source: Serializer

AA-BB-CC-DD-11-22-33-

Repeat: | 10

Delay: 100 milliSecond

Transmit Close

., r

Figure 16: MLX73290 evaluation software: Edit Packet format and Start Transmission windows.

Example packet:
-34-2C- AA-BB-CC-DD-00-11-22-33-CRC
Sync word: 34-2C (2 bytes)

Payload: AA-BB-CC-DD-00-11-22-33 (8 bytes)
And the CRC

390127329002 Page 16 of 41 Evaluation Board
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A checksum CRC16 can be automatically computed and added/compared to the packet sent/received, by

enabling the CRC setting.

-

# ' Edit Packet format x_
Sync word
16 bits - | Sync_word Sync_word Sync_word  Sync_word

Preamble length: | 7

Preamble: Ox AA

Packet format:
Preamble | Syncword | Length Payload CRC
7-byte 2-byte 1-byte 254-byte | 2-byie
OK

[31:24] [23:16] [15:8] 701
Ox 34 Ox 2C
Fixed packet length v | CRC
Protocol ID: | O byte - Address:

Cancel

A

’

Figure 17: MLX73290 evaluation software: Edit Packet format window: CRC

4.8 LF Operation mode

LF operation mode: | Rx only

-

Figure 18: MLX73290 evaluation software: LF operation mode

Two LF operation modes are avail

able:

e Rxonly, LF data can be received with the EVB73290-A
e RSSImeasure only, to check the RSSI levels on the 3 antennas of the 3DLF antenna

390127329002
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49 LF Header

EVB73290-A

Evaluation Board of MLX73290-A RF Transceiver

LF Rx

Preamble valiation
& Data reception

LF Field

Coill_Listen | |

Coil2_Listen

Coil3_Listen

tstam:lb;'
-

125u5 -

Palling Period = 281 uS
Duty cycle = 44 %

Al

Header configuration
T ~ LFRX_HDR LFRX_HDR LFRX_HDR LFRX_HDR
= [31:24] [22:16] [158] 701
0x 00 0x 00 0x 00 0x 00
LSB first Inverte bit polarity

Figure 19: MLX73290 evaluation software: LF Header

The size of the header can be selected through the scroll down menu. The Bit order LSB first or MSB first
can be changed, and also the bit polarity. The default polarity (LFRX_POL = 0) Manchester pattern 01 will
yield O as data bit. The standby time between two LF Rx polling can be modified with the scroll down

menu.

390127329002
Rev 001

Page 18 of

41

Evaluation Board
Apr 2016



= EVB73290-A
M e lex I s Evaluation Board of MLX73290-A RF Transceiver

Microelectronic Integrated Systems

5 GPIO
The hardware default values of GPIOs after power-on reset (POR) are:
GPIO0 READY MLX73290-A is ready after start-up sequence (POR)
GPIO1 READY_NOT
GPI02 TMR_FLAG Programmable timer flag
GPIO3 BATTOK Battery level measured above the minimum level 2.1V.

Figure 20: Default GPIO values table after POR

These are the values of the GPIO when the MLX73290-A device has just been supplied or when GPIOs
registers were not overwritten. The digital signals are active high (unless otherwise specified).

51 RXGPIO
This is the default values of the GPIO set by the MLX73290 Tool when the EVB is running in Rx.
GPIOO RFRX_CLOCK RF Clock output after data-handler
GPIO1 RFRX_DATA RF Data output after data-handler
GPIO2 RXRF_WAIT_HDR RF state-machine waiting for valid Header
GPIO3 RFRX PAYLOAD RF state-machine receiving the payload

Figure 21: MLX73290 evaluation software: Default GPIO values table for Rx

390127329002 Page 19 of 41 Evaluation Board
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6 Timing diagram
This is an example frame to show the signal timing (Fixed packet length disabled, CRC enabled):

A

Start Rx

Preamble

Sync word Length Payload | CRC

EVB73290-A

Evaluation Board of MLX73290-A RF Transceiver

Preamble

RFRX_WAIT_HDR:

\ 4

RFRX_PAYLOAD:

v

RFRX_PKT:
A Stay high until
the read access
// to the FIFO
Figure 22: GPIO outputs timing diagram
390127329002 Page 20 of 41 Evaluation Board
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7 Tutorial for the Communication Modes

7.1 Crystal Frequency Correction

The crystal frequency correction is a correction factor to compensate the frequency variation between
crystals. The required frequency correction parameter is printed on your EVB.

First, take your EVB73290-A and import the original parameters. Then change the frequency correction
parameter accordingly.

Note: When the crystal frequency correction is not adjusted, the chip will still work (i.e. packet exchange
done in previous section) because MLX73290-A embeds a carrier recovery feature in RX mode such that
it will compensate for the mismatch between the TX and RX carrier up to a certain level. For optimal
performances in narrow-band applications, the crystal frequency correction should be adjusted for each
board because the carrier frequency is slightly different depending on the crystal, therefore, this value can
be set to get the exact carrier frequency desired. The following formula applies:

fOutMeas

fCorrZWfREf—fRef

Where fe, is the crystal frequency correction, fou meas IS the measured carrier frequency, fo, is is the
desired output carrier frequency and fres. is the Ideal crystal frequency, e.g. 32MHz for EVB73290-A.

7.2 Continuous Wave (CW) Mode

After the operating frequency is fine adjusted (chapter above), it is needed to choose the desired output
power with the two settings above. The first one is a number of PA stages between 1 to 4 the second one
is a power tuning word between 8 to 55.

RF Qut )

Stages  Tuning
4 = |49 -

Figure 23: MLX73290 evaluation software: Stages and Tuning settings.

Therefore, the minimum is: Stages = 1 and Tuning = 8 and the maximum: Stages = 4 and Tuning = 55.

Note: a target output power can be achieve with fewer stages and a higher power tuning word, this is
better in terms of current consumption.

To continuously transmit at the required frequency, the OOK modulation type must be selected. If FSK is
selected, the transmit frequency will be equal to the selected operating frequency +/- the frequency
deviation (depending on the logical data selected, fixed 0 or 1). Please select OOK as shown below.

390127329002 Page 21 of 41 Evaluation Board
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Modulation ~—

]

OOk -

Figure 24: MLX73290 evaluation software: Modulation.

The Source must be selected to Fixedl, in order to continuously send logic 1.

External/Fixed

Source select
Fixed 1 -

|

Figure 25: MLX73290 evaluation software: Source select.

7.3 Continuous Modulation

To send a continuous modulation, the Source can be selected either to FixedO, Fixedl or signal from a
GPIO (see explanation below).

External/Fixed

Source select
Fixed O -

f

Figure 26: MLX73290 evaluation software: Source select.

After, it is required to select Manchester coding or data whitening, respectively alternating 1 and O or
pseudo random data based on PN9 sequence, to see the modulation on the spectrum analyzer:

Encoder
¥ | Manchester coding
Data white
Interpolator

Catarate: 19 2 kbps

Figure 27: MLX73290 evaluation software: Encoder.
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Manchester Data

coding white
PN9 sequence enable disable
101010 disable enable

Figure 28: Encoding table.

To control the data, it is possible to send a modulating signal on a GPIO input by selecting one of the
GPIO as the modulation source.

External/Fixed

Source select
| GPICO input  ~ |

Serializer
Fixed O
Fixed 1
] GPIOT input
GPICZ input
GPIO3 input

Figure 29: MLX73290 evaluation software: Source select.

After selecting one of the GPIO, be careful to set this GPIO as a digital input (pull-up or pull-down options
are available) as shown in Figure 28.
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File  Device Help

R 1 Settings | Tx 1 Settings | Rx 2 Settings || Tx 2 Settings | LF Settings

Frequency synthesis
Center Frequency
233 92 MHz AFC
e Frec_]uencyde\rlatlun:
320 MHz Zjo e
Crystal Frequency Correction
ollo |Hz Encoder External/Fixed
v'| Manchester coding
Data white
RF Out Modulation || Interpolator L Source select 1
Ty GPIOOinput = &- J
Stages  Tuning LSE first
S QoK e d Datarate: 19 | 2 kbps)

Serializer

| Packet handler | Edit packet format

Preamble
7-byte

Protocol ID

1-byte

Sync word
2-byte

Payload
253-byte

Packet format:

GPIC O

Invert GPIC 1 Invert GPIO 2 GPIC 3

Digital input (pull-down) ~ || Disabled ~ || Disabled ~ || Disabled -

Invert Invert

Figure 30: MLX73290 evaluation software: GPIO.

After, it is needed to choose between FSK and OOK:

Medulation ~—

00K -

FSK

GOOK
| GFSK |

Figure 31: MLX73290 evaluation software: Modulation.

Note: When a modulating signal is used it is possible to do the desired modulation and Manchester
coding or data whitening become optional to see the continuous modulation.
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7.4 RF Tx example
7.4.1 Setup
Bellow, an example of a transmitting setup for the EVB73290-A

Figure 32: Packets exchange schematic.

Tx 2 Settings

On the computer install the tool. After that, select the tab on the top of the interface and

configure it with the right settings.
7.4.2 Packet Exchange Example

Before all, it is needed to select the device. For that, connect the EVB73290 through the USB-SPI adapter
and select the device:

@ MLX73290 Evaluation Software [

Read Device Registers Ctrl+R J "\'\\I|bu5bﬂ—[ﬂ]01—-ﬂ>ﬂ3e9—0105'.09

Write Registers to Device  Ctrl+W
RF In

‘[? Device Reset

Figure 33: MLX73290 evaluation software: Select Device.

Note: The last device connected, is on the top of the list.

After selecting the right mode (through top tab), and once the settings are configured, there are three
steps to start the communication (shown below).
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& MLX73290 Evaluatic iar
File IE Help

Rx2Se Select Device »

Wite Registers to Device Cirl=W

AFC
quency deviation:
]

Crystal Frequency
rd

320  |MHz i
Crystal Frequency Comection 5
0l 0 Hz Zz Encoder External/Fixed
. V' Manchester coding
Data white
RF Qut Y Modulation Interpalator . Source select
Inverte bit polarity Senalizer -
Stages  Tuning LSB first
4 ~|4 - FSK s Datarate: 19 | 2 kbps|
Serializer
| Packet handler  Edit packet format
-
Packet format: Preamble | Syncwerd | Length Payload CRC 3

T-byte 2-by!1 I L-byte | 254-byte | 2-byte \_//
]
GPIO 0 Inver/ GPIO 1| | Invert GPIO 2 || Invert PIO3 | | Invert
Disabled ~ || Disabled ~ || Disabled ~ || Disabled,
Configure Registers Update Settings from Registers

Figure 34: MLX73290 evaluation software: Steps for communication example.

Note: It is a good practice to read the device registers before configuring the register to highlight the
registers changes from the current registers that have just been read.

. . . . Configure Registers )
Step 1. Configure the Register List by clicking on the button . The register table

highlights the changes in yellow upon successful configuration.

Unbanked Registers || Bank 0 Registers

000 -- op 00 0 00 @ 0D --

0x08 -- 0o 00 | 00 @ OB --

0x10 -- 0o FL 2C 34 00 00
0o

0x18 oo

FE | 00 | 40 | BE 1E 1B
0x20 09 | 01 | 33 27 | 00 | OF | 00 | ZE
0x28 90 00 00 0O 00 0O | 00 @ OO0
0x30 0o 00 | 00 @ 00 - -- -
0x38 0o 00 | 00 @ 00 - -- -
RIS NE S IE Y

Figure 35: MLX73290 evaluation software: Registers table.

Step 2: Then, update the EVB73290-A with the Register List by clicking “Write Registers to Device” in
Device menu or Ctrl+W key.
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Bx 1 5 Select Device b

Read Device Registers Ctrl+R

White Registers to Device Ctrl+W
RFIn

Figure 36: MLX7320 evaluation software: Write Registers to Device.

Start Tx

Step 3: Start Transmission and Reception by clicking on for the transmitter and

Start Rx
for the receiver. On the transmitter, the FIFO data (payload), the number of time to

repeat the message and the delays between 2 packets must be specified.

BT

,
B Start Transmission

Source: Serializer

FIFO -00-00-00-5D-E6-40-00-48-C6-60-
data:

|
Repeat: | 10

r Delay: 100 milliSecond

Transmit Close

i
L

Figure 37: MLX73290 evaluation software: Transmit Payload.

On the console, the packets transmit are displayed.

INFO - Scroll to End Pause Clear Save log

=

MLX73290:
MLX73290:
MLX73290:
MLX73290:
MLX73290:
MLX73290:
MLX73290:

Figure 38: MLX73290 evaluation software: A console example

390127329002
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Transmitting Packet 3...
Transmitting Packet 4...
Transmitting Packet 5...
Transmitting Packet 6...
Transmitting Packet 7...
Transmitting Packet 8...
Transmitting Packet 9...
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7.5 RF Rx example

Bellow, an example of a receiving setup for the EVB73290-A

Figure 39: Packets exchange schematic.

On the computer install the tool. After that, select the ' "2 55tiN35 | 13 on the top of the interface and
configure it with the right settings. After that, the same process can be followed to receive in RF mode.

The packets received are dEpIayed in the console.

DEBUG ~ Scroll to End Pause Clear Save log

VLU IO VO W T UCRC G

o
w

o
S
o
S
o

0 5d e6 40 00 4b 6 60

N

MLX73290: Data received: packet count(4) :
Waiting for New Packet...

MLX73290: Data received: packet count(5) : 0a 00 00 00 5d e6 40 00 4b ¢6 60
Waiting for New Packet...

MLX73290: Data received: packet count(6) : 0a 00 00 00 5d e6 40 00 4b ¢6 60
Waiting for New Packet...

MLX73290: Data received: packet count(7) : 0a 00 00 00 5d e6 40 00 4b ¢6 60

Figure 40: MLX73290 evaluation software: The receiver console (DEBUG mode)
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7.6 Summary of Modulation Settings

Modulation source FSK/OOK Manchester Datawhite Comment
Continuous ; ] ] ]
wave Fixed logic 1 OOK disable disable
Continuous modulation FSK le_ed Ioglc_ lor FSK enable disable
Manchester Fixed logic O
Continuous mo_dulgtlon FSK le'ed Ioglc_ 1or FSK disable enable
data whitening Fixed logic 0
If it is needed to
e
Continuous modulation FSK GPIO 1: FSK enable or enable or modulater)c/iata
GPIO gllz:g g disable disable either Manchester
' coding or data
whitening.
Continuous modulation OOK Fixed logic 1 or .
Manchester Fixed logic O ehaik stehlz shezidle
Continuous mo_dulatlon OOK le_ed Ioglc_ lor 00K disable enable
data whitening Fixed logic 0
If it is needed to
GPIO 0: ety o
Continuous modulation OOK GPIO 1: enable or enable or ry
: OOK ) ) modulate data
GPIO GPIO 2: disable disable .
GPIO 3 either Manchester
: coding or data
whitening.

Figure 41: Summary of modulation settings table.

Note: For continuous modulation through GPIOs, the selected GPIO need to be set as a digital input.
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8 LF examples

To configure the LF mode in the tool, select the 3rd tab.

Rx 2 Settings | Tx 2 Settings | LF Settings

LF Rx LF”
LF Field

Coill_Listen I I I

Figure 42: LF mode selection.

Two different modes are possible: “Rx only" to receive LF data and “RSSI measure only” to measure the
RSSI levels one the 3DLF antenna

8.1 Rx only example

The Rx only mode is used to receive data in LF. First, “Rx only” needs to be selected.

LF operation mode: | Rx only

1,000

800

WHDR  LFRX_HDR 500
[15:6] 0]
T 0x FO 400

200

Figure 43: Rx only LF operating mode selection.

Once the “Rx only” operating mode is selected, the header has to be configured.
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- ' . -
& Data reception__! . i ]
v []
N .
: N tstandb;' LF aperation r
L]
' 12505 -~ LF RSSI
' "
—p'
Polling Period = 281 uS 1000
Cuty cycle = 44 % 200
Header configuration
32 bit, - LFR¥_HDR LFRX_HDR LFRX_HDR LFRX_HDR 600
e [31:24] [22:16] [15:8] 701
0x AA 0x 56 0x 34 0x FO 400
200
LSE first Inverte bit polarity
D —
GPIC O Invert GPIO 1 Invert GPIO 2 Invert
Disabled ~ | | Disabled + || Disabled

Figure 44: LF header configuration.

In Rx “Rx only” operating mode 3 other settings can be changed in the tool:

e Invert bit polarity: 3D LF RX polarity by default polarity (LFRX_POL = 0) Manchester pattern 01
will yield 0 as data bit.

e LSB first: Bit order LSB first or MSB first.

e T standby: Standby interval between two 3D LF RX polling.

To configure the chip, it is important to first select the right device:

& MLX73290 Evaluation Softwa
File Im Help

Read Device Registers Ctrl+R v W \libusk0-0001--0x03e9-0x0309

Tx (back modulation)

L Rx Write Registers to Device Ctrl+W

Dievice Reset

CollL_Listen —I

Coil2_Listen

Cnil3 listen

Figure 45: Select device.

Configure Registers
After that the register table needs to be updated. By clicking on the button
Then write the register in the chip.
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& MLX73290 Evaluation Software

File Device Help

Rx 2 Sel Select Device »

LF Tx (back madulation)

L] :

Coil2_Listen '

L]

HE :

Coil3_Listen # . N
L] L)
g v "

Preamble valiation : : ' r1
& Data reception 1, . . -
M O
L] . f " -
: N tstandb;' LF operation mode: | Rxonly
L]
LF RSSI
: e Coil 1 Coil 2 Col 3 Trig. Level
'
' ' 491 420 345 300
. 1,000

Polling Period = 281 uS '
Duty cycle = 44 % 200

Header configuration
22 bit LFRX_HDR LFRX_HDR LFRX_HDR LFRX_HDR 600
s e

[31:24] [23:16] [15:8] [7:0]
0x AA 0x 56 0x 34 0x FO 400 .
200
LSE first | Inverte bit polarity
0
2
GPIC O Invert GPIC Invert GPIC 2 Invert GPIC 3 Invert
Disahled ~ | | Disabled = || Disabled > || Disabled
Configure Registers Update Settings from Registers 3
—-

Figure 46: LF start receiving.

Note: It is a good practice to read the device registers before configuring the register to highlight the
registers changes from the current registers that have just been read.

. . . . Configure Registers )
Step 1: Configure the Register List by clicking on the button . The register table

highlights the changes in yellow upon successful configuration.

390127329002 Page 32 of 41 Evaluation Board
Rev 001 Apr 2016



Melexis

Microelectronic Integrated Systems

EVB73290-A

Evaluation Board of MLX73290-A RF Transceiver

Unbanked Registers || Bank 0 Registers

000
008
0x10
0x18
0x20
0x28
0x30
0x38

0% | 01 | 33
Q0 00 | Q0
00 00 @ Q0

0o
00
F1
0o
27
0o
0o

0o
0o
2C
40
0o

o0 0 00 00 OO
poos | | |
o | I I B B B

0o
08
34
BE
a7

00 | 00
1E | 1B
00 ZE

Figure 47: MLX73290 evaluation software: Registers table.

Step 2: Then, update the EVB73290-A with the Register List by clicking “Write Registers to Device” in

Device menu or Ctrl+W key.

@ MU73290 Evaluation Software
File IM Help

Rx 2 SE; Select Device

Read Device Registers Ctrl+R
Write Registers to Device Ctrl+W

Device Reset

Coil2_Listen

Coil3_Listen

Preambile valiation
& Data reception

Palling Period = 281 uS

Duty cycle = 44 %

Figure 48: MLX73290 evaluation software: Write Registers to Device.

Step 3: Start Transmission and Reception by clicking on “Start LF”. Once the “Start LF” button is pressed,
the 3DLF Sate machine is configured according to the LF operation mode. For example, in case of RX
mode, the scanning operation will start only when the “Start LF” button is pressed.
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LFRX_HDR 600
[7:0]

0x FO 400

200

0

GPIO 2 Invert
- Disabled - Disabled

Start LF

Figure 49: LF start receiving.

After starting the reception, the receiving data can be seen in the console.

INFC - || Scroll to End | Pause Clear Save log

MLX73290: Waiting for LF telegram ...
MLX73290: Data received: packet count(5): b3 22 33 44 55 66
MLX73290: Waiting for LF telegram ...
MLX73290: Data received: packet count(6) : b3 22 33 44 55 66
MLX73290: Waiting for LF telegram ...
MLX73290: Data received: packet count(7) : b3 22 33 44 55 66
MLX73290: Waiting for LF telegram ...

Figure 50: LF start receiving.
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8.2 RSSI measure (only) example

EVB73290-A

Evaluation Board of MLX73290-A RF Transceiver

It is also possible to measure the RSSI levels on the 3 LF antennas by selecting the “RSSI measure

only” LF operating mode.

LF Rx

LF T {back modulation)
LF Field

Coil1_Listen I | I

Coil2_Listen

Preamble valiation
& Data reception

— LF operation mede: | RSSI measure. only -
LF RSSI
12505 ~ Coil 1 Coil 2 Coil 3 Trig. Level
| : 491 420 345 300
—
g 1,000
Polling Period = 281 u$ :
Duty cycle = 44 % a0
Header configuration
b o | LFRCHDR  LFRXHDR  LFRXHDR  LFRXHDR 600
= B1:24] [23:16] [15:8] 7:0]
o AA 0x 56 o 4 0x FO 400
200
LSB first Inverts bit polarity
0
GRIO D [ Tnvert GPIO T[] Trwert GPIO 2 [ Invert GRIO 3 [ Trwert
Disabled ~ || Disabled ~ || Disabled ~ || Disabled -

Configure Registers | | Update Settings from Registers

Figure 51: LF start receiving.

Then, after start the reception, the levels can be seen in the dynamic chart.

LF Rx LF Tx (back modulation)

LF Field

Coill_Listen

]
Al

1,000

—'
Polling Period = 281 uS

Duty cycle = 44 %

Header configuration

LFRX_HDR LFRX_HDR

LFRX_HDR

[15:

800

600

400

[23

ol -

200

0

' .
Coil2_Listen 4 H | |
1
i !
Coil3_Listen » . M
I3 L)
O g "
Preamble valiation : : :
& Data reception__* . .
¥ 0
L] . .
: ' tstandb;r LF operation mode:
' : LF RSSI
: 5 Coil 2 Coil 3 Trig. Level
' ' 435 369 300

Stop LF

Figure 52: LF start receiving.

The levels are update only if they cross the red line of the “Trig. Level”. The red line can be moved with

the cursor.
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9 Trouble Shooting Notes

[y

Unable to start Transceiver

Check if the jumper PWR is connected on the right power supply source
In case of EXT, check that a supply between 2.1 and 3.6V is applied
between +PWR and GND

Check the voltage level and verify the initial value of the GPIO pins

The Evaluation Software setup tries to install the USB driver automatically. If the
driver installation was not completed successfully, you can follow procedure below:

a
. . . a
Issue during the installation of
the USB driver
a

390127329002
Rev 001

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\ MLX73290 Evaluation Software) 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.
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10 Appendix

10.1 EVB Schematic

uCrl nterface
= SCE
SCE
SDI
SDI 5
SDO e
GPIO_0 T
GPIO_1 -~
GPIO_2 5
GPIO_3
VMATN

uCtrl_nterface SchDoc

RF
RF_Interface SchDoc

PD [ 1;? T
REP 1o
RF N

LE_Interface

LF1 N {_—= ';'
LFI_P o
LR2 N e
LF2_P ]
LE3 N e
LF3_P =

LF_Interface SchDoc

25 vbbial
32 WDDAS
10 VDD

DUT1

MLX73290

VODA3
VDDA3
DOD3

=

e
LF1P Ll e
L e
Lran [a2 T ':_n_“
LF3P TE
LF3N = -

18 GPIO_0

V8sD

@
2L
E

CX1,2=24(CL - Cstray) = 2*(12pF - 2pf) = 20pF

VDD
PWE
(—,)
RF MATCHIN NETWORK VPA
GND GND
= L =
13n
cl6 c17
C18 10p
- Al 50 Ohm 51p }—J
CON_SMA_F_o0 ® c1e L 0T
- @ 12 L3
ANT Ty A I AL
2 1739 33
ol ca cn 0
— Il || Y Y g
GND sl I]p F Sp EESY
€23
Ls 24
13n 1op
0.75p
GND
VPR
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VDDA3

220m

I

z
a

[l
¥DDA3

:

Close o pin

‘|||_|

@
z
5]

Clasz 1o pin |
g

Clasz 1o pin 11
}-{ gs
=

VEFIELD VEA
oo 008
T KD.
l BZVSSICAVS
c4
Iu
GhD vPA
= ] s
B 200 |
¥
Il o= =
GND  GHD
VDDD3 L
= ] VANA
ce &
= C26 co
72 g -
oz by i
T ehp eiD
11
VDIG
=X lcls
2 220n
3
GND
POWER DETECTOR

RE_ANT
c22
100
€25
Loop

GHD

Figure 53: EVB Schematic 1

Page 37 of 41

Evaluation Board
Apr 2016



=" EVB73290-A
M e leXI 5 Evaluation Board of MLX73290-A RF Transceiver

Microelectronic Integrated Systems

—NATINORDO0

Conl 25
Gb.DII”— 10| spruse: SPLUSB: | 1 =% VMADY
#- @ |EFBT DO | 2 IR
¥ & |FBE FD1| 3 5

#H 7 | EBS PD2| 4
6 | PB4 D3| 5
5 | PB3 PD4| B
4 | P2 D5 | 7
3 | mBI D6 | 8
gy —2— 5 | em0 7| 8

USB-SPI adapter ! 10 |Ivang

conz CON4
VMAIN
MPO MP1 ™MP2 TMP3
| - | | A h ] | | Al B | | e | Jumpers 1-}=GPO 1-3=GFI
_ N (T
o £ 5 = S
SW1
e ]
P10 3 1.2 b 3.4
OMRON-B3F-1050 =
GND

3DLF ANTENNA

LR
LFi P3® .~ 7 LFi N

LFL P {® o~y g LFLN
LF2 BP4W -~ 8 LF* N

IND_PREMO_3DC15

Figure 54: EVB Schematic 2
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10.1.1 EVB Layout
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11 EVB Bill of Materials (BOM)

11.1 EVB73290-A

Component Size Value Tolerance Description
C1 10u +20% De-coupling capacitor
C2,C3, C7, C8, C10, C13 0603 470p +20% Impedance matching capacitor
C4, C6, C9,C11 0805 1u +20% De-coupling capacitor
C5, C26 0603 220p +5% Impedance matching capacitor
Cl6, C24 0603 10p +5% Impedance matching capacitor
C14, C15 0603 22p +5% Impedance matching capacitor
C17, C23 0603 0.75p +5% Impedance matching capacitor
C18, C20 0603 5.1p +10% Impedance matching capacitor
C19, C21 0603 57.5p +5% Impedance matching capacitor
C32,C34, C36 0603 470p +1% Impedance matching capacitor
C33, C35, C37 0603 180p +1% Impedance matching capacitor
L1, L6 0603 13nH +2% WE-KI Wire Wound Ceramic Inductor
L2, L5 0603 27nH +2% WE-KI Wire Wound Ceramic Inductor
L3, L4 0805 33nH +2% WE-KI Wire Wound Ceramic Inductor
L8 7.2mH 3DLF caoll
R1 0603 100R +1%
R3, R4, R5 0603 47K +1%
X1 Xlg\éffsox NX2016SA 10ppm 32MHz Crystal from NDK, NX2016SA 10 ppm, 12 pF
Figure 56: BOM EVB73290-A
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12 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.

© 2015 Melexis NV. All rights reserved.

13 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 1ISO14001
Certified
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