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Features and Benefits 
 Conforms with ISO/IEC 18092 (NFC) 
 Conforms with ISO/IEC 14443 A1 and B2,  
 Conforms with ISO/IEC 15693 
 Conforms with ISO/IEC 18000-3 mode 1 
 Standard SPI interface with 256 Bytes Buffer 
 High speed communication (848kbit/s) 
 Embedded RF field and TAG detectors  

Application Example 
 NFC enabled car for access and start  

 

Ordering Information 
 
Part No. Temperature Code   Package Code    Option code 
MLX90132 E (-40°C to 105°C)  LQ (Lead free QFN 5x5 32 leads) -- 

 

General Description 
 
The MLX90132 is a 13.56MHz RFID/NFC transceiver IC 
developed by Melexis. The DVK90132 is an assembled 
printed circuit board simplifying the evaluation of the 
MLX90132 and allowing the development of specific 
applications like NFC reader for car access.  
 
The DVK90132 embeds a minimum set of components 
around the MLX90132 IC to make it functional as an 
NFCIP-2 reader compliant with ISO/IEC14443 (type A and 
type B up to 848kbps), ISO/IEC18092 (up to 424kbps) and 
ISO/IEC15693 international protocols. The development kit 
DVK90132 also features on-PCB printed RFID antennas 
with optimized matching network for the maximum RFID 
performances. 
 
The DVK90132 is connected to a microcontroller board 
based on a STM32F103 ARM CORTEX M3 from the 
company STMicroelectronics®. This microcontroller 
embeds the required firmware for stand-alone RFID 
communications for easy and quick evaluation. A 
Development mode can also be selected to control the 
MLX90132 through a set of TCL scripts allowing the 
development of higher layer applications. 
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1 DVK90132 global description 

The development kit DVK90132 is composed of two boards connected together with specific PCB 
connections.  
 
The first board embeds the MLX90132 NFC reader IC and the minimum required components to make it 
functional as an NFCIP-2 reader compliant with ISO/IEC14443 (type A and type B up to 848kbps), 
ISO/IEC18092 (up to 424kbps) and ISO/IEC15693 international protocols.  Two on-PCB printed RFID 
antennas are available and selected through 0ohm bridge resistors. An optimized matching network is also 
available for maximum RFID performances. 
 
The second board forming the DVK90132 is a microcontroller PCB based on a STM32F103 ARM CORTEX 
M3 form the company STMicroelectronics®. This microcontroller embeds the required firmware for stand-alone 
RFID communications for easy and quick evaluation. A Development mode can also be selected to control the 
MLX90132 through a set of TCL scripts allowing the development of higher layer applications. The board is 
featuring an LCD displaying information in stand-alone mode and also a on-PCB joystick use for user 
selection. 
 

   
Figure 1: DVK90132 top and bottom views 
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2 DVK90132 Schematic & BOM 

2.1 Schematic 

 
Figure 2: Schematic MLX90132 
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Figure 3: Schematic STM32F103CBT6 microcontroller 
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Figure 4: Schematic of board peripherals (USB, LEDs, Joystick, SDCard, JTAG …) 

2.2 Bill of materials (BOM) 

The table below gives an overview of all components that compose the development kit DVK90132.  
 

Reference Value  Description 
C1, C6 Not Connected Antenna matching, EMI filter capacitors 
C4 220pF Antenna matching network, parallel resonance capacitor Cp 
C2, C7 180pF Antenna matching network, serial resonance capacitor Cs 
C3 33pF VDC decoupling capacitor 
C5 Not Connected Antenna matching network, parallel resonance capacitor Cp 
C11 4.7uF VDD_TX decoupling capacitor 
C12, C18 100nF Decoupling capacitors 
C13, C15 10pF 27.12MHz crystal load capacitors 
C17 1uF Decoupling capacitors 
L1, L3 0R (shortcut) Antenna matching, EMI filter inductors 
L2 430nH 50x38mm RFID antenna, 2 turns 
L4 BLM18AG601SN1 VDD EMI filter inductor 

L6 500nH 20x30mm RFID antenna, 3 turns 

P2 CON_HEADER_2X5 UART/SPI connector 
R2, R7 150R Antenna matching network, feedback Rx resistors 

R5, R11 4.7k Pull-up resistors SSI_0 and SSI_1 

R6 10k Antenna matching network, resonance damping resistor 
R9 0R VDD_TX = 3V bridge resistor 
R10 Not Connected VDD_TX = 5V bridge resistor 
R37, R38, R39, 
R40 0R Bridge resistors 

SPI<->UART CON_HEADER_1X3 SPI/UART jumper selection 
U2 MLX90132ELQ MLX90132 RFID/NFC reader IC 

X1 NX2520SA 27.12MHz 
EXS00A-CS05164 27.12MHz crystal from NDK 

Table 1: DVK90132 Bill of materials “MLX90132 & Matching network” 
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Reference Value  Description 
C8, C10 10pF 8MHz crystal load capacitors 
C9, C14 22pF 32kHz crystal load capacitors 
C16, C19, C20, 
C21, C22, C23, 
C24, C25, C26 

100nF Decoupling capacitors (Ceramic) 

C27, C29, C31, 
C32, C33 10uF Decoupling capacitors (Tantalum, 20% Tolerance) 

C28 10nF Decoupling capacitor (Ceramic) 
C30 100uF T491T  Decoupling capacitor (Tantalum, 20% Tolerance) 
D1, D2 LED Rouge LED 
L5 BLM18AG601SN1 VDD EMI ferrite 
P3 uSD connector uSD connector 
P4 LCD Connector LCD Connector 

P5 CON_HEADER_2X5 SPI/UART connector for MLX90132 

P7 CON_HEADER_2X10 JTAG Connector 

Q1, Q2 NPN NPN Bipolar Transistor 

R1, R3, R4 4.7k Thick Film Chip Resistor, 1 Ohm to 2.2M Ohm Range, 5% 
Tolerance, 0402 Size, 0.063 W 

R8, R22 1k Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

R12, R15, R16, 
R17, R18, R20, 
R23, R25, R26, 
R27, R28, R30, 
R32, R35 

10k Thick Film Chip Resistor, 1 Ohm to 2.2M Ohm Range, 5% 
Tolerance, 0402 Size, 0.063 W 

R13, R24 10k Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

R14, R19, R21 10 Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

R29 47k Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

R31 1.5k Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

R33 0 Rectangular Thick Film Chip Resistor, 10 Ohm to 330k 
Ohm Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 

 R34 33k Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

R36 47k Rectangular Thick Film Chip Resistor, 10 Ohm to 330k Ohm 
Range, 0.1% and 0.5% Tolerance, 0603 Size, 0.063 W 

S1 SW-3 Switch 2 positions (microcontroller Wake-up) 
S2 SW-PB A Push-Button (Reset) 

U1 STM32F103CBT6 STM32 ARM-based 32-bit MCU with 128 Kbytes Flash, 48-
pin LQFP 

U3 JOYSTICK ALPS 4 directions + 1 selection buttons 
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U4 TLV1117 800 mA, Low Voltage, Low Quiescent Current LDO 
Regulator, 3-Pin SOT-223 

USB-PLUG-A1 CON_USB_MINI_B_90 Connector USB-MINI-B, SMD, Right Angled 

Y1 NX5032GA 8MHz S1-
2070-5030-10 8MHz Crystal Oscillator from NDK 

Y2 32kHz 32kHz Crystal Oscillator 

Table 2: DVK90132 Bill of materials “Microcontroller & Peripherals” 

* Components not mounted 

2.3 DVK90132 Printed RFID antennas 

Antenna Outer dim. Inner dim. Track width Dist. Btwn 
tracks Nbr of Turn Inductor 

[nH] 
Resistor 

[ohm] 

L2 1880 x 1340 mils 
4475 x 3404 mm 

1700 x 1169 mils 
4318 x 2969 mm 

40 mils 
101.16 mm 

10 mils 
25.4 mm 2 430 0.6 

L6 1170 x 790 mils 
2972 x 2007 mm 

1064 x 684 mils 
2703 x 269 mm 

20 mils 
50.8 mm 

10 mils 
25.4 mm 3 500 0.2 

Table 3: on PCB printed RFID antennas 

 
Note: The matching network is dependent on the inductor and equivalent serial resistor of the RFID antenna 
used and has to be recalculated accordingly. For more information on how to calculate it, please refer to the 
application note MLX90130/32 antenna design guide available on the Melexis web-site. 
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3 Software installation 

The followings paragraphs describe how to download and install the TCL software and how to install the USB 
driver. 

3.1 STM32 USB driver 

The USB drivers are automatically installed and recognized by the operating system when connected to the 
user computer, there is no need of specific driver installing. 

3.2 TCL software 

There are several possibilities to interface the DVK90132 and several softwares available to write TCL scripts. 
The following paragraphs propose a suite of software which can be downloaded and used for free. The user 
has to agree with the respective software license. 
   

3.2.1 TCL engine: ActiveTcl  

The software can be downloaded on: http://www.activestate.com/activetcl/downloads 
Select the version corresponding to your computer OS and install it. This software includes the TCL compiler. 
 

3.2.2 TCL editor: Ezdit 

The software can be downloaded on: http://code.google.com/p/ezdit/downloads/detail?name=ezdit-windows-
0.9.1.zip&can=2&q 
 
This editor allows to edit and to execute TCL scripts. It can be used without installation. To link the editor to the 
TCL engine, named wish85, installed with ActiveTCL it is necessary to do the following: 
 
- Select TOOLS and click run 
- In the second row write the path to the executable tclsh85.exe and add the command {%F}.  
      In our example “C:/Tcl/bin/tclsh85.exe {%F} “ 

 

 
Figure 5: Ezdit TCL editor configuration 

http://www.activestate.com/activetcl/downloads�
http://code.google.com/p/ezdit/downloads/detail?name=ezdit-windows-0.9.1.zip&can=2&q�
http://code.google.com/p/ezdit/downloads/detail?name=ezdit-windows-0.9.1.zip&can=2&q�
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3.2.3 MLX90132 dll 

This DLL allows linking the DVK90132 with the TCL scripts; it has to be placed at the root of the D:/ or C:/ 
drive: 
 

• Examples: D:\ strfnfcaplugin.dll or C:\ strfnfcaplugin.dll. 
 
At the beginning of each TCL script the DLL has to be loaded with the command load: 
 

• Examples: load D:// strfnfcaplugin.dll or load C:// strfnfcaplugin.dll 
 
More information about TCL script can be found on the internet. As it is an open source language there are a 
large number of dedicated websites such as http://wiki.tcl.tk/. 
 

4 Getting started with the DVK90132 

The DVK90132 allows very quick and easy evaluation of the MLX90132 NFCIP2 reader IC. By simply 
connecting the USB port to the user computer, the DVK90132 will be supplied and Start-up menu appears. 
Then the user simply has to select the mode to be used by moving left/right the Joystick on the board (a blue 
square shows the mode currently selected) and press on it for selection. 
 
The communication interface UART or SPI is selected with the jumper “SPI <-> UART” at power-up of the 
DVK90132. Any change of this jumper after power-up will not have any impact anymore. The selected 
communication interface will be displayed at bottom-right side of the LCD screen. 
 

     
Figure 6: Start-up menu (Standalone/Development mode selection) 

4.1 Standalone mode  

The standalone mode can be used for quick and easy evaluation; the DVK90132 is continuously sensing the 
HF field for presence of any ISO/IEC14443 and ISO/IEC18092 (Felica) compatible transponders and displays 
its unique identifier when found. 
 

                
Figure 7: Standalone mode examples of display  

http://wiki.tcl.tk/�
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4.2 Development mode  

The development mode allows controlling the MLX90132 through available TCL scripts. This mode requires an 
USB connection between the microcontroller board and the computer and the installation of TCL software. 
 
Once the Development mode is selected, the USB connection will be automatically established with the user 
computer and the following picture will be displayed on the LCD screen. 
 

 
Figure 8: development mode selected, USB communication successfully established  

 
Note: The USB drivers are automatically installed and recognized by the operating system when connected to 
the user computer, there is no need of specific driver installing. 

4.2.1 TCL script examples 

Once the DVK90132 is connected to the user computer, it can be controlled through TCL scripts, to open the 
script provided with the kit please follow the procedure describes below: 
 

• Open the ezdit editor 
• Go to “Project” -> “Open project” 
• Select the folder “DVK90132” provided in “DVK90132_TCL_Scripts” folder on the computer 
• All the scripts will appear in the window of Ezdit, simply double click on the script to open it. 

 
The following chapters show some examples of TCL scripts provided with the DVK90132: 
 

 
Figure 9: Script examples provided with the DVK90132  
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4.2.1.1 Idn 

The command “Idn” allows to get the identification string of the MLX90132. This basic command is defined in 
the MLX90132 plug-in DLL (please refer to chapter MLX90132 dll). 
 
Script example and MLX90132 response: 

 
Script run: 

 

4.2.1.2 FieldOff 

The command “FieldOff” allows switching off the electromagnetic field generated by the MLX90132. This basic 
command is defined in the MLX90132 plug-in DLL (please refer to chapter MLX90132 dll). 
 
Script example and MLX90132 response: 

 
 
Script run: 
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4.2.1.3 Select 

The command “Select” allows selecting the RFID communication mode of the MLX90132. The parameters are 
described in the MLX90132 datasheet and this basic command is defined in the MLX90132 plug-in DLL 
(please refer to chapter MLX90132.dll
 

) 

Script example and MLX90132 response: 

 
 
Script run: 
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4.2.1.4 SendReceive 

The command “SendReceive” allows managing RFID commands by sending a request and getting the answer 
to the TAG or Target, it has to be use after the selection of a protocol. The parameters are described in the 
MLX90132 datasheet and this basic command is defined in the MLX90132 plug-in DLL (please refer to chapter 
MLX90132.dll)
 

. 

Script example and MLX90132 response: 

 
Script run: 
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4.2.1.5 TAG detector example 

This script provides an example on how to use the TAG detector function of the MLX90132, as describes in 
the application note MLX90130/32 Tag Detector. This script allows the user to define the parameters of the 
TAG detector and then performs the calibration to output the two threshold levels. The system is waiting 10s 
and displays if a TAG has been detected during this time. Please note that the script will not leave as soon as 
a TAG is detected but will display it only after the 10s. 
 
Script example and MLX90132 response: 

 
 

Script run: 
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4.2.1.6  ISO/IEC14443 REQA and REQB requests 

In the following example, the MLX90132 is configured to send a command request compatible with 
ISO/IEC14443 type A and type B. These commands allow getting the UID of the compatible TAGs present in 
the field. 
 
Note: ISO/IEC14443 international standard is available on the ISO/IEC web-site www.iso.org.  
 

 
 
Script run: 

 

http://www.iso.org/�
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4.2.1.7 Basic door access  

This example describes the basic script to implement a door access with a card or a NFC enabled cell phone. 
The UID of the golden card/ NFC phone is stored in the script.  The script runs a continuous inventory and 
checks the answer with the golden UID. If it matches the “door is open” otherwise the door remain closed. 
 

 
 
Script run: 

No valid card placed in front of DVK90132 antenna Valid TAG in front of DVK90132 antenna (Golden 
key detected) 
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The following picture shows when an NFC phone with a valid key is placed on the DVK90132 antenna. The 
golden UID is recognized and the doors are then opened. 
 

 
Figure 10: NFC enabled car for access and start  

5 Trouble shooting notes 

Troubleshooting Checklist: 

6  Contact Information 

Further information can be found in the MLX90132 datasheet. If further documentation is required please refer 
to the Melexis website, www.melexis.com.  For additional information please contact your sales representative. 
 

http://www.melexis.com/�
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7   Disclaimer 

1) The information included in this documentation is subject to Melexis intellectual and other property rights. 
Reproduction of information is permissible only if the information will not be altered and is accompanied by 
all associated conditions, limitations and notices.  

 
2) Any use of the documentation without the prior written consent of Melexis other than the one set forth in 

clause 1 is an unfair and deceptive business practice. Melexis is not responsible or liable for such altered 
documentation. 

 
3) The information furnished by Melexis in this documentation is provided ’as is’. Except as expressly 

warranted in any other applicable license agreement, Melexis disclaims all warranties either express, 
implied, statutory or otherwise including but not limited to the merchantability, fitness for a particular 
purpose, title and non-infringement with regard to the content of this documentation.  

 
4) Notwithstanding the fact that Melexis endeavors to take care of the concept and content of this 

documentation, it may include technical or factual inaccuracies or typographical errors. Melexis disclaims 
any responsibility in connection herewith. 

 
5) Melexis reserves the right to change the documentation, the 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. 

 
6) 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 information in this documentation.  

 
7) The product described in this documentation is intended for use in normal commercial applications. 

Applications requiring operation beyond ranges specified in this documentation, 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. 

 
8) Any supply of products by Melexis will be governed by the Melexis Terms of Sale, published on 

www.melexis.com.  
 
© Melexis NV. All rights reserved. 
 
 
 
 
 

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

 
Or for additional information contact Melexis Direct: 

 
Europe, Africa: Americas: Asia: 

Phone: +32 1367 0495 Phone: +1 603 223 2362 Phone: +32 1367 0495 
E-mail: sales_europe@melexis.com E-mail: sales_usa@melexis.com E-mail: sales_asia@melexis.com 
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