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1. Introduction 
 

The PN5331B3HN with embedded firmware has following features: 

 
• Supports ISO/IEC 14443A reader/writer up to 847Kbit/s  
• Supports ISO/IEC 14443B reader/writer up to 847Kbit/s 
• Supports MIFARE Classic with 1K/4K encryption in reader/writer mode at 106Kbit/s 
• Supports all NFCIP-1 modes up to 424Kbit/s. The PN533 handles the complete NFC 

framing and error detection. 
• Supports contactless RF communication according to the Felica protocol at 212Kbit/s 

and 424Kbit/s 

• Embedded firmware commands allow compliancy with Paypass v1.1 and EMVCo 
v2.0 specifications 

• Embedded firmware commands allow use of the NFC secure layer  
• Embedded firmware commands allow RF Activation application 
• Reader mode for Innovision Jewel cards 
• Includes 80C51 micro-controller 
• Integrated LDO to allow 2.7 to 5.4V power supply voltage 
• Integrated antenna component detector 
• Host interface: USB 2.0 full speed  
• USB bus-powered or host-powered mode possibility 
• On-chip PLL to generate internally 96MHz for the USB interface 
• I2C master interface to fetch PID, VID, USB descriptor and RF settings from an 

external EEPROM 
• I2C master interface to support the bridge to the TDA8029 contact reader (2 

dedicated GP-IOs) 
• 3 additional GP-IOs for external devices control 

 
 

The PN533 demo board is described in this application note. 

The PN533 demo board is called PCB1950-1. It is described in paragraph 2.1.  

Paragraph 2.2 summarizes which straps to close and which ones to open, depending on 
the application.  

Paragraphs 2.4, 2.5, and 2.6 contain electrical schematics, layout and components 
information. 
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2. PN533 demo board description (PCB1950-1) 
 
PCB1950-1 is a reference design for PN533 IC. The interface with the host controller is 
USB Interface: USB 2.0 full speed. 
 
The demo board PCB is split into 4 parts: 

- The USB connector  
- The main part (containing PN533 IC) 
- The antenna matching components part 
- The antenna itself. 

 
 It is possible to break the PCB, for instance either to remove the USB connector, in order 
to connect the demo board directly to the application, or to change antenna. 
 
 

2.1 Description 
The board uses a type B female USB connector to be connected to a PC. 

The demo board is bus powered. All the IC supplies (DVDD, AVDD, TVDD) are 
generated from VBUS by the internal LDO regulator. PVDD is the supply for 
communication with the application host controller: it should be the same supply as the 
host controller. PVDD is connected to DVDD through the external zero-ohm resistor R7. 
In case a different PVDD supply is needed, R7 has to be removed and the external 
supply PVDD has to be connected to the test pin called PVDD. 

The push button BP1 can be used to control the hard power down pin. This pin RSTPDN 
which is active low and referenced to PVDD supply, can also be directly driven by using 
the test pin called “reset”. 

Two test pins are connected to AUX1 and AUX2 outputs in order to monitor some test 
signals if needed (see data sheet). 

An external connector called J3 provides following connections: 

- GND and VBUS, DVDD supplies, 

-  I2C bus: SDA, SCL lines referenced to DVDD, 

- Three GP-IOs: P30, P31, P33 referenced to PVDD. 

These connections will be useful to control external devices like an external EEPROM 
and other particular application like a contact smart card reader (these applications will 
be implemented in the firmware of final samples). 

Several straps are provided on the board to change configuration in order to adapt to a 
particular application.  
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2.2 Possible configurations 
This paragraph describes the PCB1950 board which uses only USB interface. 

Default configuration: all straps are left open. 

Here is the description of the straps possible use: 

ST1 and ST2: connection of AUX1 and AUX2 outputs to load resistors in case test 
signals from the internal current DAC are output (see data sheet). 

 

ST3 and ST4: possible configuration of specific test modes (see application note), 
default configuration (straps are open) is standard mode. 

       ST3 closed, ST4 open: Emulation of the PN512. 

       ST3 closed, ST4 closed: RF field ON. 

 

ST5 and ST6: connection of SDA and SCL outputs to pull-up resistors. This master I2C 
bus is used to control an external device. An external connector (J3) is also provided. 

 

ST7, ST8 and ST9: possible connection of external pull-up resistors to control external 
devices with P33, P31 or P30 outputs. An external connector (J3) is also provided. 

 

2.3 How to use this demo board 
This demo board has simply to be connected through USB interface of a PC using a 
PC/SC driver or our proprietary test tool SCRTester that we provide with the complete 
demo kit. Please refer to the Quick Start Guide of the demo kit for more details about 
installation and use. 
 
 
 



 

 

NXP Semiconductors AN10683 
 PN533 demo board 

AN10683  © NXP B.V. 2018. All rights reserved. 

Application note                                                            
COMPANY PUBLIC Rev.2.0 —  31 October 2017 6 of 17 

2.4 Electrical diagram 
 

 

Fig 1. Antenna 
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Fig 2. Main board 
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Fig 3. Interface 
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2.5 Layout 
 

 

Fig 4. film 1 
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Fig 5. film 2 
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Fig 6. film 3 
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Fig 7. film 4 
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Fig 8. film 5 
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2.6 Components list 
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3. Legal information

3.1 Definitions 
Draft — The document is a draft version only. The content is still under 
internal review and subject to formal approval, which may result in 
modifications or additions. NXP Semiconductors does not give any 
representations or warranties as to the accuracy or completeness of 
information included herein and shall have no liability for the consequences 
of use of such information. 

3.2 Disclaimers 
Limited warranty and liability — Information in this document is believed to 
be accurate and reliable. However, NXP Semiconductors does not give any 
representations or warranties, expressed or implied, as to the accuracy or 
completeness of such information and shall have no liability for the 
consequences of use of such information. NXP Semiconductors takes no 
responsibility for the content in this document if provided by an information 
source outside of NXP Semiconductors. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 
punitive, special or consequential damages (including - without limitation - 
lost profits, lost savings, business interruption, costs related to the removal or 
replacement of any products or rework charges) whether or not such 
damages are based on tort (including negligence), warranty, breach of 
contract or any other legal theory. 

Notwithstanding any damages that customer might incur for any reason 
whatsoever, NXP Semiconductors’ aggregate and cumulative liability 
towards customer for the products described herein shall be limited in 
accordance with the Terms and conditions of commercial sale of NXP 
Semiconductors. 

Right to make changes — NXP Semiconductors reserves the right to make 
changes to information published in this document, including without 
limitation specifications and product descriptions, at any time and without 
notice. This document supersedes and replaces all information supplied prior 
to the publication hereof. 

Suitability for use — NXP Semiconductors products are not designed, 
authorized or warranted to be suitable for use in life support, life-critical or 
safety-critical systems or equipment, nor in applications where failure or 
malfunction of an NXP Semiconductors product can reasonably be expected 
to result in personal injury, death or severe property or environmental 
damage. NXP Semiconductors and its suppliers accept no liability for 
inclusion and/or use of NXP Semiconductors products in such equipment or 
applications and therefore such inclusion and/or use is at the customer’s own 
risk. 

Applications — Applications that are described herein for any of these 
products are for illustrative purposes only. NXP Semiconductors makes no 
representation or warranty that such applications will be suitable for the 
specified use without further testing or modification.  

Customers are responsible for the design and operation of their applications 
and products using NXP Semiconductors products, and NXP 
Semiconductors accepts no liability for any assistance with applications or 
customer product design. It is customer’s sole responsibility to determine 
whether the NXP Semiconductors product is suitable and fit for the 
customer’s applications and products planned, as well as for the planned 
application and use of customer’s third party customer(s). Customers should 
provide appropriate design and operating safeguards to minimize the risks 
associated with their applications and products.  

NXP Semiconductors does not accept any liability related to any default, 
damage, costs or problem which is based on any weakness or default in the 
customer’s applications or products, or the application or use by customer’s 
third party customer(s). Customer is responsible for doing all necessary 
testing for the customer’s applications and products using NXP 
Semiconductors products in order to avoid a default of the applications and 
the products or of the application or use by customer’s third party 
customer(s). NXP does not accept any liability in this respect. 

Export control — This document as well as the item(s) described herein 
may be subject to export control regulations. Export might require a prior 
authorization from competent authorities. 

Translations — A non-English (translated) version of a document is for 
reference only. The English version shall prevail in case of any discrepancy 
between the translated and English versions. 

Evaluation products — This product is provided on an “as is” and “with all 
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates 
and their suppliers expressly disclaim all warranties, whether express, 
implied or statutory, including but not limited to the implied warranties of non-
infringement, merchantability and fitness for a particular purpose. The entire 
risk as to the quality, or arising out of the use or performance, of this product 
remains with customer. 

In no event shall NXP Semiconductors, its affiliates or their suppliers be 
liable to customer for any special, indirect, consequential, punitive or 
incidental damages (including without limitation damages for loss of 
business, business interruption, loss of use, loss of data or information, and 
the like) arising out the use of or inability to use the product, whether or not 
based on tort (including negligence), strict liability, breach of contract, breach 
of warranty or any other theory, even if advised of the possibility of such 
damages.  

Notwithstanding any damages that customer might incur for any reason 
whatsoever (including without limitation, all damages referenced above and 
all direct or general damages), the entire liability of NXP Semiconductors, its 
affiliates and their suppliers and customer’s exclusive remedy for all of the 
foregoing shall be limited to actual damages incurred by customer based on 
reasonable reliance up to the greater of the amount actually paid by 
customer for the product or five dollars (US$5.00). The foregoing limitations, 
exclusions and disclaimers shall apply to the maximum extent permitted by 
applicable law, even if any remedy fails of its essential purpose. 

3.1 Licenses  
ICs with DPA Countermeasures functionality 

 

NXP ICs containing functionality 
implementing countermeasures to 
Differential Power Analysis and Simple 
Power Analysis are produced and sold 
under applicable license from 
Cryptography Research, Inc. 

Purchase of NXP ICs with NFC technology 

Purchase of an NXP Semiconductors IC that complies with one of the Near 
Field Communication (NFC) standards ISO/IEC 18092 and ISO/IEC 21481 
does not convey an implied license under any patent right infringed by 
implementation of any of those standards. Purchase of NXP 
Semiconductors IC does not include a license to any NXP patent (or other 
IP right) covering combinations of those products with other products, 
whether hardware or software. 

3.2 Trademarks 
Notice: All referenced brands, product names, service names and 
trademarks are property of their respective owners. 

MIFARE — is a trademark of NXP B.V. 

MIFARE Classic  — is a trademark of NXP B.V. 

MIFARE Ultralight — is a trademark of NXP B.V. 

MIFARE Plus — is a trademark of NXP B.V. 

DESFire — is a trademark of NXP B.V. 
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