I\ J PN532 NFC Reader Module

Description:

NFC is a popular technology in recent years. We often heard this word while smart phone company
such as Samsung or HTC introduces their latest high-end phones. Almost all the high-end phones
in the market support NFC.

Near field communication (NFC) is a set of standards for smartphones and similar devices to
establish radio communication with each other by touching them together or bringing them into
close proximity, usually no more than a few centimeters.

For electronics geeks, we also want to use NFC technology to make our own things. So we build
this NFC RFID module. This module is built around NXP PN532. NXP PN532 is very popular in
NFC area. And the company offers much technology document to help developers. We developed
this module based on the official document. To make things easier, we also build library for this
module.

We almost break out all the 10 pins of NXP532 on this module. Users could easily connect and
play. With our Arduino Sensor Shield, it is very easy to plug and play. However, if users want to
use other interface such as UART or SPI, this module also makes it easy to connect those pins.
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I\ J PN532 NFC Reader Module

We have updated this module to version 3. Compared with V2, V3 have the following
improvement:

1. Smaller: the size now is as small as 42.7mm*40.4mm*4mm

2. Easy to change mode: with a small SMD toggle Switch, it becomes very easy to change
among IIC, SPI and HSU modes

3. Longer distance: the reading distance becomes 5~7cm, compared with 4~6 cm of last version

4. Add software to support NFC with Android Phone

Features:

1. Support 112, SPI and HSU (High Speed UART)
2. RFID reader/writer mode support
e Mifare 1k, 4k, Ultralight, and DesFire cards
e ISO/IEC 14443-4 cards such as CD97BX, CD light, DesFire, PSCN072 (SMX)
e Innovision Jewel cards such as IRT5001 card
e FeliCa cards such as RCS_860 and RCS 854
3. Plug and play, Arduino compatible
4. Built in PCB Antenna, with 5cm~7cm communication distance
5. On-board level shifter, Standard 5V TTL for I2C and UART, 3.3V TTL SPI
6. Work as RFID reader/writer
7. Work as 1443-A card or a virtual card

www.rajguruelectronics.com 9




I\ J PN532 NFC Reader Module

8. Support NFC with Android phone

9. Small size: 43mm*4 I mm*4mm

10. VCC: 3.3V~5V

11. 2C/UART: 3.3V~24V TTL

12. SPI: 3.3V TTL with 100 ohm resistors in series. It could be connected directly to 5V interface

of microcontroller such as Arduino.

The 12C and HSU shares the same pins. The definition of IIC pins is printed at front and the HSU’s
is printed at the back. The HSU mode is configured as the default mode. But you could change
the interface by setting the toggle switch.

A

The switch setting is shown as follows:

Working Interface Channel 1 Channel 2
HSU OFF OFF

12C ON OFF

SPI OFF ON

We break all the PN532 pins out. The 1.27mm connector hole contains those pins which might
not be used for most users. If some developers need to connect those pins, we could supply
connectors.
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Hardware Installation:

1. Solder the connector

The bended male pins come with the NFC board.

Some users might need soldering other types of connectors or directly solder wires on it. Anyway,
make sure the wires go across the antenna lines in 90 degree.

Antenna is convered under the white paint

Cross the antenna
in 90*

N

2. Connect with Arduino

If without the sensor shield, please connect as following:

Pi
M.

1IC/12€ Mode SDA
SCL

HSU Mode XD
- RXD
SPI Mode 5CK
MISO
MOSI
5S

GND

Ad4/SDA

A5/SCL

Pin 0 Could not

Pin 1 present
message in
Serial
Monitor on
PC

Pin 13 or ICSP-3

Pin 12 or ICSP-1

Pin 11 or IC5P-4

Pin 10

GND GND

Pin 2 /SDA Pin 20 /SDA

Pin 3/5CL Pin 21/5CL

Pin 0 Pin 19

Pin 1 Pin 18

ICSP-3 Pin 52 or IC5P-3
ICSP-1 Pin 50 or ICSP-1
ICSP-4 Pin 51 or IC5P-4
Pin 10 Pin 10

N532 Arduino UNO Arduino Leonardo | Arduino Mega Arduino Due
lodule (2560)
vcc 5v s5v 5v 5V

GND

Pin 20 /SDA

Pin 21/5CL

Pin 19

Pin 18

ICSP-3 Note: SPI
ICSP-1 on Due is
jcsp-4  stillin

Pin 10 developing

Arduino UNO only has one serial interface which is also connected to USB port to PC. In HSU
mode, the serial monitor could not be used as message displaying windows.
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I\\J

Function Test:

1. RFID Reader/Writer

Here we show how to read and write RFID card with this module.

Download the library PN532 at our github page. You could find 4 folders in the library. Unzip the
4 folders at the library folder in Arduino IDE.

» CAT(C:) » GreenP » arduino-1.5.2 » libraries »

- Burn

Mew folder

Mame

. PN532

. PN532_HSU
PN532_12C

. PN532_SPI

s

Start Arduino IDE and choose the example:

|l Sketch Tools Help
New
Open...
Sketchbook

Examples

Close

Save

Save As...

Upload

Upload Using Programmer

Page Setup
Print

Preferences

Quit

Ctrl«N
Ctrl+O

Ctrle W
Ctrl+S
Ctrl+Shift+S
CtrlsU
Ctrl+Shift+U

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

01.Basics
02.Digital
03.Anslog
04.Communication
05.Control
06.Sensors
07.Display
08.5trings
09.us8
10.StarterKit
ArduinolSP

Audio
BiaxalServo
CarDriverShield
EMAC

Ethernet
interphone
LiquidCrystal
MLXS0614
MMA7361
NFC_Module_DEV
NRF905

PN532 is014443a_uid
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Modify the code to choose the right mode:

@ izolddd3a uid | Arduino 1.5.2

File Edit Sketch Tools Help

isolddd3a_uid

A choose o SFL or 120 or HEU

R e S e R P e BT R e e e
Default mode is 12C mode
Do the following to change mode

#ED «
finclnde 7T hF
#inelude (PHSIZ_SPT hi
#inelude "FHTEZ R

' PHS329PT pnS32spi (5PI, 10):
PR32 mfc (prS32spil;
#elif 0

for SPI mode, change this line to: #f 1

#nclude FHSEE_HEWL B
#include PNSIZ. R

BUEIR nfe (prSiZhen);
Felze

#includs {firs L

#inclode PESIZ_TEC. B

#include PHEIZ h3

FHE3E_I2C peS32iZaffire);
FIESE mfc (pS32i8);

Fendi f
K

for HSU mode. change this line to: #elif 1

(| PEEIE_MEU peS3hsu (Serialll:

mn
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00 FF O FF ORsad response

00FFBFADS 33216 7 EB OFomnd chip PUS32

Firmmare ver. 1.6

Read Ack

00 FF O FF ORead response

00 FF 2 FE D5 33 F8 OSAMConfig

Read Ack

00 FF O FF ORead response

00 FF 2 FE D5 15 16 ONaiting for an IS014443A card

Read Ack

00 FF O FF ORead respomse
OOFFCF4D5 4B 11048400 44 A3 46 4 OATQA Ox 4SAK: 0x 8
Found @ cardl

UID Length: & bytes

ULD Velue: 0x8D Ox44 OxA3 Ozd6

Read Ack

00 FF O FF ORsad response

OO0FFCFLDS5 4611045400 44 A3 46 4 OATQA Ox 4SAK: 0x 8
Found a card!

VLD Length: 4 bytes

VLD Value: Ox9D Oxdd 0xh3 Oxdf

Read Acle

00 FF O FF ORsad response
OOFFCFLDS 4811045 40D 44 A3 46 4 OATQA Ox 4SAK: 0x 8
Found @ card!

UID Length: £ bytes

VLD Value: 0x8D Oxdd 0xAd Oxdf

Read Ack

00 FF O FF ORead response
OOFFCF4D5 4811048 40D 44 A3 48 4 OATQA: Ox 4SAK Ox 8

Found a cardl

CRutoseranl

@ comss (= [ B

| Send
Hello! -
Read Ack

i

(Mo Line ending w| 115200 baud +)

You could also try other reading/writing example code in the library.

It also supports reading flexible tag. We tested flexible tags of Mifare 1 S50 and Ultralight. The

reading distance is up to Scm.

2. P2P NFC

Currently we are still developing the software. The P2P NFC communication between two PN532
modules is only supported by [2C mode. Please download this library.

Note, while testing this library, please remove the libraries in the testing above (or other PN532
libraries) to other folders. Otherwise they might conflict.
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Here we need two Arduino boards to test this function. Basically we will program one NFC module
as Initiator, and the other as Target.

Please upload the following two examples to the two Arduino board:

a) NFC p2p initiator
b) NFC p2p target

AT iR ™|
fie] €dit Sketch Tooks Help
New CteN
Open... Ctrd+ O
Sketchbook »
Ecamples » 18mics » =
Close CideW 2Digital »
Save Ctres 3Analog »
! Save As.. Ctrie Shfte S 4 Coenmumcation »
Upload CtrieU SCeerrel »
Upload Using Programenes  Ctrde Shét+U 6.Sensors » M
Page Setup Ctrie Sh#te P FOspley 3
Prast Cuep B.5trings »
ArdanclsSP
[l Preferences Ctrds Comma M
DataFlash »
Quit Cti-Q EEFROM »
Ethemnet »
Firmata »
HMCSE33L 4
LiquidCrystal » M

e MP3_Shileld_elechcuse » '—
NEC » example » nfc_mifare_mflsS0_reader
S » nfc_p2p_initiator
Servo » . I nfc_plp_taeget

After uploading the sketches, open the Serial Monitor. Please note that Arduino IDE doesn’t
support opening 2 Serial Monitors. So you need another Serial Tool. Here we have 2 versions of
Arduino IDE installed in my PC: Arduino 0022 and Arduino 1.0. We open the two and could have
two Serial Monitor working. Note the baud rate is 115200.

Target: Initiator:

[..ouum I (=] E ] | F‘Lccw gﬂ
PiF Target Deac Froa Elechoute! - D BY ELECHISUE -
Found chip PRS2
Firswars ver. 1 &
¥ utoserol Molneendng | 115200baud + || 7] Austoscrol Nolneendng ~ | 115200 baud ~
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Then put one module above the other:

Finally we get:

Target:

P2P Target Demso From Elechouse!

Found chip PN332

Firsware ver. 1.6

Initiator is senmsed

Dats Received: Hi, this message comes from NFC INITIATOR
nitiator is sensed
Data Meceived: Hi, this sessage comes from NFC INITIATOR
Inftiator is sensed

Dats Meceived: Hi, this zessage comes from NFC INITIATOR

Initiator is sensed

Data Meceived: Hi, this sessage comes from NFC INITIATOR

Initiator is sensed.

V) Autoscarol

m

-

Nokneendng v [115200baud v

3. NFC with Android phone

Initiator:

v
& COM7

P2P Initiator Demo BY ELECHOSUR!
Found chip PN332
Firmware ver. 1.6

: Hi, This sessage comes from NFC TAMCET.

Target is sensed.

Data Received: Hi, This sessage comes from NFC TARGET
Targe: is sensed
Data Received: Hi, This sessage comes from NFC TAMCET
Target is sensed
Data Received: Hi, This message comes from NFC TARCET.

Target it sensed

V] Autoscrol

[Nokneendng | [115200baud !

m

Download the library of NFC_Module DEV from our github page.

Note, while testing this library, please remove the libraries in the testing above (or other PN532
libraries) to other folders. Otherwise they might conflict.

Currently this library only supports HSU mode. We are still working on more modes. If you want
to use SPI mode, you could try NFC _Shield DEV. Just connect Arduino with our PN532 module
through SPI interface in the way shown in the table above.

www.rajguruelectronics.com




IN\J

PN532 NFC Reader Module

Open the example in Arduino Due:

. ~
& nic_ndef_push_ur | Arduino 152 L | )
File Edit Sketeh Toals Help ]

nfc_ndef_push_url

#include PHSX2L B
#include WFCLizkLayer h?
#include <SHEF. B>

Upload the code to Arduino, and open Serial Monitor:

Put a NFC-support phone on the module (the following phone is Nexus 4):

On Android phone, if you have set the default browser, it will start the browser and visit our

website: www.elechouse.com

If it doesn’t start the browser, please open the browser and try again. Here we tested HTC one and
Google Nexus 4. They all work very well. Different NFC phones might have different NFC ICs.
If your phone doesn’t work with it, try to google information to check if your phone NFC chip is

compatible with PN532.
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On Serial Monitor you could get the following result:

(@ comas

Boad kel

0 & FF O FF OBend respomse’
Cpesang SHEP Client Link
Bead hek

0 @ FF O FF 0ORend respomss:
Raud Aek

00 FF O FF ORead responie:
Baad hek

0 @ FF O FF OBsnd responss:
Fand hck

OO FF O FF OResd responze:
Raad kel

0 0 FF O FF OBend respomse:
Fead ek

OO FF O FF ORead response;
Raad kel

0 @ FF O FF ORend respomss:
Read hck

00 FF O FF ORead responiae:
Baud hek

0 @ FF O FF OBend responsa:
Ihlﬂ hek

G0 FF O FF ORead responae;
Sant NDEF MessageBesuli: el

COFF28M@EISEDS IS MOG2TICEREFI FFOIO4O0032 686011101227 F

OOFF2BMEBISEDSISMOSEDIC ESd M IS ABASR00032 #6361 110227 F

GOFFSEEDSET OO0 A

OO0 FF3FDDS EBF OO O

GOFFCRADSET 081 84227351250

@O FF 3 FD DS BF OO

COFINEEIAD

OOFFEFADSET O8I 441 D00

COFFIMESEFO O

COFE3FDDSBF 25 77 0

GOFFIFDISET R TBO

Loop

Raud kel
0 & FF O FF OBend respomse’

wad reiponie
Ll

[¥] hutoserall

SHEP Sever-Blocking wait response

" L3

Mo line snding = |115200 baud
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