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1.

PN533 USB stick for NFC

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 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 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-10s)

3 additional GP-10Os for external devices control

The PN533 demoboard so-called BSX0052 is described in this application note.

This board is an example of implementation of a Near Field Communication reader/writer

on a small USB stick.

The BSX0052 board is described in paragraph 2.1.

Information for using this demoboard is given in paragraph 2.2.

Paragraphs 2.3, 2.4, and 2.5 contain electrical schematic, PCB layout and components
information.

© NXP B.V. 2006. All rights reserved.
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2. PN533 USB stick description

The BSX0052 board can be used as a reference design for a PN533 USB stick.
The interface with the host controller is USB 2.0 full speed.

2.1 Description

On the stick board 4 parts are easily visible:
- The USB connector
- The IC part (containing PN533 IC + oscillator crystal + decoupling capacitors)
- The antenna matching components
- The antenna itself.

The 2 jumpers connecting matching components to antenna may be removed to use
another antenna.

Two long holes can be seen: they may be used to fix a ferrite antenna instead of the
usual antenna made of printed circuit. Using a small ferrite antenna makes the USB stick
shorter.

The board uses a type A male USB connector to be connected to a PC.

It is bus powered. All the IC supplies (DVDD, AVDD, TVDD, PVDD) are generated from
the USB supply (VBUS) by the internal LDO regulator.

2.2 How to use this demoboard

This demoboard has simply to be connected through USB interface to a PC using a
PC/SC driver or our proprietary software demonstrator SCRTester that we provide
with the complete demo kit. Please refer to the Quick Start Guide (or Readme file) of the
demo kit for more details about installation and use.

When this software demonstrator is installed on PC, then just plug the PN533 USB stick
to PC and start using it.

Refer to user manual of the software demonstrator for more details.

Few software scripts are provided as examples. Using these scripts, cards reading and
writing or peer to peer communication with another NFC device can be demonstrated.

Notice that due to very small size of the antenna, communication distance is limited to
about 3cm.
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2.3 Electrical diagram

Fig 1. Schematic
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2.4 Layout

BSX0052-1 Cuivre Top

Fig 2. PCB Top View
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BSX0052-1 Cuivre Bottom

Fig 3. PCB Bottom View
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BSX0002-1 CABLAGE Top

BSX0002-1 CABLAGE Bottom

Fig 4. Components View
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NOMENCLATURE
COMPANY PART MO

pnsx_c0402_100n_grm15
pnsy_c0402_10p_grm15
pns}_c0402_Tn_grm15
pnsx_c0402_220p_grm15
pnsx_c0402_22p arm15
pns¢_c0402_47p_grm15
prsx_cO603_1Tuf_6.3V
prsx_c0s05_4.7uf_16Y
pnsx_cav_254
prsx_|0803_560n_mif
pnsx_pns3a
pns_r0402_1k
pnsx_r0402_1kS
pnsy_r0402 22
pnsH_r0402_2k2
pnsx_tas3225_ 27 12mhz
pnsx_usba_mc_c147
zbulleQ1
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2.5 Components list

COUNT

RN I O G JRSN R NG T (N NG QU Ny NG NG IR 'S |

BSX0052-1.a

REFERENCE

C4C5CBCTCE
C16 C17 C20 C21
cg

C10CNM
C14C15
C12C13 C18 C1t
Cc3

c1Cz

ST13T2

L1L2

IC1

R3

R2

RARS

R1

Y1

J1

GEOMETRY

c0402

c0402

c0402

c0402

c0402

c0402

c0603

c0805
cav_254

10603

hvafnd0_05_6x6_sotb18_1

r0402

r0402

r0402

r0402
tas3225

conn_usba_mc_c147

PN533 USB stick for NFC

2008-06
DESCRIFTION

capa, 100nF, MURAT A GRM1555RT1C104KABSD Capacite 0402 X7R 168V, 10%
capa, 10pF, MURATA GRM1555CTH1000Z01D Capacite 0402 COG 50V, 5%
capa, InF, MURATA GRM1555C1H221JA010 Capacite 0402 COG 50V, 5%
capa, 220pF, MURATAGRM1555CTH221JADD Capacite 0402 COG S0V, 5%
capa, 22pF, MURATA GRM1555CTH22002010 Capacite 0402 COG 50V, 5%
capa, 47pF, MURATA GRM1555CTHATOJZ01D Capacdite 0402 COG 50V, 5%
capa, uF, Capacite X5R 0603 6.3V, 10%

capa, 4.7uF, Capacite *5R 0805 16Y - KEMET: COB05C4TSKAPAC, 10%
cav_1p, CAY_2 .54, Cavalier dore 2 54mm KONTEK: 3130326000500

self, 560nH, TDK MLF1808DR 56K, Inductance Package ChS 0603/1608 35maA, 10%
pnS33, PN5S33, NXP: PNS33 NFC Contraller package: hvgfnd

res, 1k, Resistance Package CMS 0402 1% 008250

res, k5, Resistance Package ChWS 0402 1% 0 0625V

res, 2 2, Resistance Package ChWS 0402 1% 0.0625v

res, 2k2, Resistance Package ChWS 0402 1% 0 0625

quartz_2q, 27 12WMHz, Quartz serie TAS-3225A 27 12MHz

connd_fx2, C-14706895, TYCO.C- 1470695, USE type A, plug, right angle, SMT
Circuit_imprime:BSX0052-1
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3. Legal information

PN533 USB stick for NFC

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

General — 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.

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 medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of a NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is for the customer’s own risk.

<DOC_ID>

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.

3.3 Licenses

Purchase of NXP <xxx> components

<License statement text>

3.4 Patents

Notice is herewith given that the subject device uses one or more of the
following patents and that each of these patents may have corresponding
patents in other jurisdictions.

<Patent ID> — owned by <Company name>

3.5 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.
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