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NFCLink Firmware User's Guide

NFCLink is a complete Near Field Communications (NFC) firmware and software solution that Texas
Instruments has developed in conjunction with a third party. The hardware used is either a combination of
MSP-EXP430F5529 and TRF7970ATB, or it is a combination of the MSP-EXP430F5529LP and DLP-
7970ABP. The total solution is intended to be used for developing applications that require any or all of
the possible NFC modes, with a variety of operating systems such as Windows®, Android™, and
Ubuntu™,

Integration of NFC into end equipment is growing rapidly (on a worldwide scale) and spanning across
consumer, medical, retail, industrial, automotive, and smart grid application spaces. This solution is a
modular platform (firmware and hardware) designed to not only make it easier for the field to promote the
TRF7970A and Texas Instruments microcontrollers in these mentioned areas, but also to serve as a
powerful development tool for customers to use immediately for integration into their product. The
firmware is provided as a project library with API stack examples for all three modes of NFC operations.
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MSP430 is a trademark of Texas Instruments.

Bluetooth is a registered trademark of Bluetooth SIG.

Ubuntu is a trademark of Canonical Ltd.

Android is a trademark of Google Inc.

my-d is a trademark of Infineon Technologies AG.

Windows is a registered trademark of Microsoft Corporation.

MIFARE Ultralight, MIFARE Ultralight C are trademarks of NXP Semiconductors.
FeliCa is a trademark of Sony Corporation.

Wi-Fi is a registered trademark of Wi-Fi Alliance.

All other trademarks are the property of their respective owners.
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1 Export Control Notice

Recipient agrees to not knowingly export or re-export, directly or indirectly, any product or technical data
(as defined by the U.S., EU, and other Export Administration Regulations) including software, or any
controlled product restricted by other applicable national regulations, received from disclosing party under
nondisclosure obligations (if any), or any direct product of such technology, to any destination to which
such export or re-export is restricted or prohibited by U.S. or other applicable laws, without obtaining prior
authorization from U.S. Department of Commerce and other competent Government authorities to the
extent required by those laws.
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2 Description

NFCLink is the market name for a Tl based hardware, firmware library, and software stack solution for
Near Field Communications (NFC). Integration of NFC into end equipment is growing rapidly (on a
worldwide scale) and spanning across consumer, medical, retail, industrial, automotive, and smart grid
application spaces.

This solution is a modular platform (firmware and hardware) designed to not only make it easier for the
field to promote the TRF7970A and Tl microcontrollers in these mentioned areas, but also serve as a
powerful development tool for customers to use immediately for integration into their product.

The firmware is provided as a project library with API stack examples for all three modes of NFC
operations. The hardware required to demonstrate the capabilities of the solution consists of the following:

e An MSP430F5529 USB Experimenter's Board (MSP-EXP430F5529) and a TRF7970ATB Evaluation
Module (plugged onto MSP-EXP430F5529 RF1 and RF2 headers)

* An easy-to-use GUI running on Windows PC for demonstrating the NFC/RFID reader/writer, peer-to-
peer, and card emulation modes.

» The OS stack (NFCStack+Eva, from our partner Stollmann) current offerings are running on Windows
Mobile 6.5, Windows XP, Windows 7 and Windows 8.
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Figure 1. Kit Contents and Target Applications
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3 Hardware Requirements

The hardware required to demonstrate the capabilities of the solution consists of the following:
* MSP-EXP430F5529 Experimenters board
e TRF7970ATB (plugged onto MSP-EXP430F5529 RF1 and RF2 headers)
» CCS Project including nfclinklib.lib (for developers)
OR
A Tl provided binary file (loaded onto the MSP430F5529, for initial demo purposes)
» Instructions for downloading firmware (see Section 7.3.1)
* USB cable (USB-A to Mini-B)
e NFCLink (downloaded from http://www.ti.com/tool/nfclink)

4 Stack Definition and Function

The Stollmann NFaCe+SPA Evaluation Application demonstrates the functionality of the Stollmann NFC
stack (NFaCe+SPA) on an application user interface. It supports Intel, ARM, Cortex and other CPUs.
NFCLink uses NFCStack + Eva (Evaluation Application).
The package contains the graphical user interface (GUI) and currently supports the following:
*  NFC Modes

— NFC read/write operations

— Peer-to-peer operations, including SNEP

— Host-based card emulation
* NFC Tag Platform Types:

— Type 2 (MIFARE Ultralight™, MIFARE Ultralight C™, Infineon my-d™ move, Infineon my-d move
NFC)

— Type 3 (Sony FeliCa™ Lite (RC-S965), FeliCa Lite-S (RC-S966))
— Types 4A and 4B (ISO14443A/B)
— Type V (1ISO15693)

* NFC Controller Interface (NCI), with extensions
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Figure 2. NFCStack + Eva Architecture
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5 Integrating the NFCLink Stack

In an actual application, the NFCStack+ would be compiled as:

» A driver component into the OS using applicable compiler and the supplied source code. (host
integration / integrated host) NFC module — Run full or parts of the protocol stack on a dedicated CPU
withmemory (commonly used for high-volume low-cost, automotive, or POS applications)

* OS to NFC Controller (embedded MCU + TRF7970A) — same as first example, but running the stack
on the OS.

— This is basically what the NFCLink solution is currently.

The simplified block diagram of the NFCLink Architecture is shown in Figure 3, where the host could be
A8, A9, ARM, or other MPU, the embedded MCU could be ARM or MSP430™, and the TRF7970A is the
NFC transceiver. NFC or RFID devices could be passive tags, other NFC devices (for example, speakers),
or NFC-enabled handsets or tablets.

HOST (MCU/MPU)
LINUX, ANDROID, WINDOWS

EMBEDDED MCU
FIRMWARE

NFC or RFID DEVICE
Peer, Reader/Writer or Tag

Figure 3. Simplified Block Diagram of NFCLink Architecture
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There are MSP430 object code and source code components, with the source code components being
the necessary ones needed by the developer to modify for different MSP430 MCUs, while the object code
portions are specific to NFC and RFID functions that are completed, thus making it simple for the
customer developing a solution just to use it and not have to research and learn all about the low level
details of how NFC or RFID works.
Other components of the release are:
* NFCStack+Eva_Windows_R6.1.153.5-Setup.exe — Windows GUI installer
» NFCLink compiled library (nfclinklib.lib)
e CCS Projects

— RW_P2P_CE1_Example — for USB CDC applications

— RW_P2P_CE2_Example — for UART applications

HOST MPU
(Windows, Android, Linux, QNX)

SOURCE
CODE
NCI
PROTOCOL INTERFACE

(

( PrROTOCO

4

ONS DRIVER |

L HANDLING & COMMUNICATI

LIBRARY
> FORMAT
(*.LB)

General MCU Drivers (System Clock, Timer, WDT) SOURCE

NFC or RFID DEVICE
(PEER, READER/WRITER, TAG)

Figure 4. Delivery Format of Available Code
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6 Hardware Configuration
Figure 5 shows the NFCLink hardware configuration using the MSP-EXP430F559 and the TRF7970ATB.

TRF7970ATB~—| s
Jumper between P2.0 & P4.0
s is for connecting IRQ line to
terruptible GPIO on MSP430)
USB Connection
Power Switch in toPC
LDO position \
-
o f
fe
|
Figure 5. NFCLink Hardware
Figure 6 shows the DLP-7970ABP BoosterPack.
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USB Coll;léli(:tion Jumper on Position 1
to PC. —_— {this is for connecting IRQ line to
Emulation interruptible GP10 on MSP430)
Connection - 49%

PR IR C000000) |

TRF797@8A NFC/RFID BOOSTERPACK

P/N: DLP-7970ABP
DLP Design. Inec.
vk, 3

c1e
b o
k]
I
-
-
s
3 Indicator LEDs
Heartheat LED 4
{on LP board, belowthe BP) = ¢
{blinking means TRF7T970A is 18],
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150144438 8 D" -
180144434 SmmiD)
16018693 &
Figure 6. DLP-7970ABP BoosterPack
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7 Loading the Code Project

7.1

Download the Flash Programming Tool

Users can download, unzip and install one of two tools to load the binary file into the hardware.
http://processors.wiki.ti.com/index.php/Category:CCS UniFlash

7.2

Or

http://www.elprotronic.com/files/FET-Pro430-Lite-Setup.zip

Download and Install the NFCLink Package

First, download the NFCLink Installer Package. Then, follow the installer instructions.

3

Setwp - KECLink
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Cancel
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Flnase read the dollowng Lecance Agreemant. Yo mest S0cept the term of this
sgevermens befoer. confiruing with the initleton
[Fepyniams (21 2933, Tamas inavreemsts
4 previded h fadiewi
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o you sccept thi Bcames! o
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< Back Neat = Cancel
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Figure 7. NFCLink Installation Process
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After NFCLink package has finished installation, NFCPlayer GUI installation will begin in a new window,
as seen in Figure 8.

|2 Saslmana NFCtackc-bym, Windows T EALISLY Setup

Installation Cosploto r
HICStacks Eva Windows T A s@mn e ot e st@fimann
R6.1.153.5 Setup Wizard 5 me N — e
I e s st o o o, s e 3 st ko 0 e £ o el
ik Bt £ SR Deetination Fokder
= Carl <bah [ e | [ Caed Com)
Figure 8. NFCPlayer GUI Installation Process
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7.3 Download the Code Project Onto the MSP-EXP430F5529

After retrieving and installing one of the Flash Programming tools, connect the USB-A end of provided
USB cable to PC and mini-USB end of cable to the ezUSB connector on MSP-EXP430F5529 board. (see
Figure 9 below).

Switch the POWER SEL switch on MSP-EXP430F559 board to the eZ position (middle position, see
Figure 9)

POWER_SEL switch in
eZ position (middle)

EERES
5021399
i Tar_qu !

= :
i

Tpia_ 913 TR
®®ede

e TP12 TPit

.....

USB connection to
MSP-EXP430F5529
emulator section

Figure 9. Connection and Configuration for Programming MSP430 Flash
Open Flash Programming tool of choice (both tools will be covered here)

7.3.1 Using Uniflash
1. Open Uniflash tool.
2. Click File, and then choose New Target Configuration.

’51:.—

'+ CCS UniFlash
|File| Program Session Window Help
> New Target Configuration(*.ccxml) File

Open Target Configuration(*.caxml) File

Save Target Configuration(*.caxml) File

Figure 10.
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3. Select Connection (USB1) and select MSP430F5529 Device.

-
& Create CCXML File (e S|

Target Setup
Connection: [Tl MSP430 USBl< v]

Board or Device: E]
MSP430F5528 ~

MSP430F5630

MSP430F5631

MSP430F5632

MSP430F5633

Figure 11.

4. Load the Target Binary by clicking Program and choosing Load Program.

File [ Program | Session Window Help

Load Program

Load Binary Program
Erase Cores...

Save Memory...
Verify Program
Verify Binary Program

Figure 12.

5. Select path.
(a) For the MSP430F5529 LaunchPad USB demo, select the path:

C:\TI\msp430\NFCLink_1.0.0.3\examples\boards\msp430f5529_Ip\al IModes\RW_P2P_CE_1\ccs\Debug\R
W_P2P_CE_1.hex

(b) For the MSP430F5529 Experimenter's Board USB demo, select the path:

C:\TI\msp430\NFCLink_1.0.0.3\examples\boards\msp430f5529_exp\al IModes\RW_P2P_CE_1\ccs\Debug\
RW_P2P_CE_1.hex

_exph\aliModes\RW_PZP_CE_I\ccs\DebughRW_P2P_CE_1.hex

Target core:

TIMSP430 USBLMMSP430

Figure 13.
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6. Click OK to start programming the board.

Progress Information —— -F:"
M
(0' Writing flash memory

Flash write progress: 35%

Figure 14.

7.3.2 Using Elprotronic
1. Open the Elprotronic tool.

2. In the top left corner of the GUI, click the Open Code File button, navigate to the folder in which the
provided firmware image is stored on the PC, and select it.

« Pathis:

C:\TI\msp430\NFCLink_1.0.0.3\examples\boards\msp430f5529_ exp\al IModes\RW_P2P_CE_1\ccs\Debug\RW_
P2P_CE_1.hex

3. Choose Microcontroller Type Group: (using dropdown) MSP430F5xx
4. Choose (using dropdown) MSP430F5529

File Wiew Setup Serakzation Tools  About/Help

Open Code File  -» [&_ﬂp_ce_l hex  path |C‘\'I'I",msp43EI\NFO.ink_l 0.0.3\examp - Blow Security Fuse
™ Enabla
I I FPower Devica from Adaptar D

Microcontroller Type 327 o Davica : -
Group: MSP430F5x Voltaga | [ DEvice Action

S D I Reload Code File
MSP430F5529 2hliE

¥ Enable Blank Check
RESET | [~
Target: I ALTO PROG.
BSL: 17 Check Sum

Source: Mx3145CA00 Verity Security Fuse
ERASE FLASH
BLANK CHECK

Selected Denace Information
RaAM - 10240 bnies:  FLASH-128 kB: Mamory: i O
Report
Feading CodeFile ... done -
(- Code size = Ix1BASE (113310 ) bytes I

i

| p0000000

HEEEEE @ =

Port LISE Automatic Erase / White memory option;
Spy-Bir-Wire (2-wiras) *All Memony ™

Figure 15.
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5. Press the AUTO PROG. button in the Elprotronic tool and allow the tool to complete the steps.

NOTE:

used to program additional units instead repeating all the steps.

If more than one board is to be programmed at this time, the NEXT (or F5) button can be

File  View Setup

Senalization  Tooks  About/Help

Open Code File -

| [RW_P2P_CE_1 hex

|

Microcontroller Type

Status

Fower Device from Adapter

v - Davice

Group: MSP430F 50

£

Pass

Yoltage

[MSP430FSs29 =]

Target I MSP430F5529
BSL: I

Selacted Device Information
Fua - 10240 bytes,
Feport

Total: |
Balance: | ]

FLASH - 128 kE:

O
e

POWER ON/OFF |
RESET |

Chack Surm

Source;

—

(3145CAD00

Memorny: 0=3145CADD

Reading Code File .
- Code size = Ur‘IBA‘BE ( n 331 EI } bies

JTAG communication intialization...,
enfying Secunity Fuse .

Erasing mermany ...

JTAG com munlcuhun |n|1|al|z uhun

WAl memony Blank dieckmg........
{Flash programming ... done
entying check sum ..

—DOMN E—{runhme- 34599:]

Port LUSE Automatic
Spy-Biyire (2-wires)

done

QF,
OK
done
[n]8
Ok

Read SN |

O, {ooooo0on

Erase { Write memons option:

* All Memony *

Figure 16.

path: IC.\_",,TI".,mspdSD\NFCLink_I.U.l].:]\,ammp

e

Blow Security Fusa
[~ Enable

O

Device Action

I Reload Code File
\F Enable Blank Check

b AUTO PROG.

Werify Secunty Fuse

ERASE FLASH

E & E

BLANE CHECE.

<l

WRITE FLASH

WVERIFY FLASH

O & @

READ / COPY

\ AUTO PROGRAM

NEXT (F5)

After flashing the MSP430F5529 (with either tool), disconnect the mini-USB cable connector from the
eZ USB board connector, move the POWER SEL switch to the LDO position (topmost), and then
connect the mini-USB cable connector to 5529 USB board connector as shown in Figure 17.
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POWER_SEL switch in
LDO position (top)

Figure 17. Connecting Mini-USB Cable to 552

Installing USB Driver

®

9 USB Board

5529 USB
connection

If the USB driver is not automatically detected and used when the 5529 USB connection is made, then PC
can be pointed to USB driver .inf file (CO_SimpleSend.inf) which is located in this directory (after NFCLink

is installed):

C:\TI\msp430\NFCLink_1.0.0.3\usblib430\Source\USB_config

COM Port Settings

1. Proceed to the Device Manager from the PC Control Panel to determine which COM Port the board
has enumerated; that port information is needed to configure the COM port correctly. This step will only
need to be done the first time the board is enumerated on a given PC system. The board will

enumerate as a virtual COM port (USB CDC). in the example shown in Figure 18 the virtual COM port
is shown as COM61.

«=x Device Manager

File Action View Help

e | H|E HmEl GRS

45 LTADBE7742
> 43 Batteries
1% Computer
g Disk drives
., Display adapters
> L DVD/CO-ROM drives
|5 ﬁs Human Interface Devices
55 Imaging devices
-2 Keyboards
> E! Mice and other pointing devices
& B Monitors
4 ¥ Network adapters

&F Dell Wireless 1540 802.11a/g/n (24GHz/5GHz)

w5 Microsoft Virtual WiFi Miniport Adapter
475 Ports (COM & LPT)
¢ _7Z" ECP Printer Port (LPTL)
=y
-3 Virtual COM Port (CDC) (coman‘

43 Cisco Systems VPN Adapter for 64-bit Windows

& Intel(R) 82579LM Gigabit Network Connection

Wirtual COM Port (CDC) (COME61) Properties

=

[ Processors

B ﬁl Seund, video and game controllers
> €5 Storage controllers

&M System devices

- Universal Serial Bus contrallers

<& WD Drive Management devices

General | Port Settings | Driver | Details |

Bispersecond: [115200 v

Data bits:
Parity:
Stop bits: |1

Flow control: | None

l

l Advanced.

| [ Restore Defautts |

.

Figure 18.

2. Double click on the port in the Device Manager menu window
3. Navigate to Port Settings tab and ensure the baud rate is set for 115200, 8 data bits, no parity and 1

stop bit (8N1)
4. Click OK.
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10 PC GUI

10.1 Installation

Installation of the PC GUI should have occurred in Section 7.2 of this document. If for some reason the
installation was declined or stopped or cancelled during that step, the following steps should be followed
to complete the installation of the GUI.

1. Navigate to NFCLink directory named 'utils', double click the executable highlighted in Figure 19.

v Computer » O5Disk (C) » TI » msp430 » NFECLink_L0.0.3 » utils

Organize » Open E-miail Burn Mew folder
b it Mame Date madified Type Size
BE Desktop — | MNFCStack+Eva_Windows_R6. L. 153.5-5etup.exe 9 1L 2014 6:12 AM Apphcation 6 509 KB |
& Downloads | Releasellates.txt 671372013 230 AM Text Document a kB
=l Recent Places & stallmann_Manifest.html 6/18/2013 5:15 PM Chrame HTML Da 95 KB

%# Dropbox

7 Libraries

| Documents
| Git

.,—.p‘: usic
[ Pictures

B videos

1M Computer
&, osbisk (€3

Figure 19.

2. Follow the instructions of the installer, as shown in Figure 20.

22 Shclimares WIS tack - Een Windawe: T PAL1515. Sebup = i
Ghassan Intall Locsion = Instalation Conglete i
Welcoma to the Stalimann Gmgaidis patA A e stiffaann preoriares SN stfimanin
HFCStack+ Eva_Windaws Tl R8sk va,_Wrelows 1105, 11805, |
R6.1.153.5 Setup Wizard
St ool sl Teoiuann BTk B kot T RS, 1 VL i e Felowsing e To Comptetind
Thes zaredwill gihs you Shncush th st alation of it in 8 ifferert okber, chik Bromese acd sebect wnother fikde, Chck it tn start the
Rolmorn WCRadeEva_ Wk TTRL. 1 ISAE et allatin.
0 scovemendiad that o st ol othes agphahiors s s
S n Bodore stk Setun. This wll mae & possble b wpcsbe
rateark pythom et wehout hordng b 1oboc your
compre.
ik W b conbruse . .
TN a4 U L7153 Brovwia.,
Soace requrad 14, 1M
a0 vt 30658
ot Cancel <bach [ Vel Canesl pove|

Figure 20.

3. Execute the NFCPlayer by navigating to the "Stollmann NFCStack+Eva_ Windows Tl R6.1.153.5"
folder (should be in the "Program Files" directory), and double click the NFCPlayer Icon as shown in

Figure 21.
J Stallmann MECStack +Eva_Windaows TI F‘
=S NECPlaver
E MFCStack +Eva_Windows User Guide
(% Uninstall
Figure 21.
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10.2 GUI Configuration
1. When the GUI opens, navigate to the Configure button.
2. Provide a Description in the Description field
3. Type in the enumerated COM port values.
4. Click save.

NOTE: The configuration steps only need to be done once for a given set of hardware on a PC if
step 3 (saving the configuration) is done. Henceforth, if multiple platforms have been set up
and saved on the same PC, the description field will be a dropdown menu with all previous

selections available to choose from; these steps are illustrated in Figure 22.

bmhﬂm Cargon; [ 'll E\j Configure 'Jnugrsel m Stop NFC 5| E’E n

D fica Calaction Technology | fw: NOEF | Rfws Legacy | Riw:misestd | pep | ce:noer 150 tevisaareics | Log |
Readwrite Peer ko pesr Host-based card emulstion

Mode Mode Mods

Corfiguration:  READERTYPE=TRFTIT0 I0TYPE=SERLAL PORT=C0MS h

Cortrober: | TREZS70

Detecked device I0D: "J‘ Sriwvnce ek [ Transmit SNEP on indication CC-Configuration (sdvanced)
[¥] chack NOEF B L.
o [7] Read NCEF on indkcation [7] Enabled | Conifigura
[ suppress NOEF RTDVctIon
HOEF sioe;
Trart AW Shop W Start P2P Shop 2P Start CE Stop CE
Shabus:
Figure 22. Steps for Configuring the GUI
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PC GUI

The window in Figure 23 is now shown.

Q’- TeExAs Configuration; |TL
INSTRUMENTS " " |

Device detection

g

150 144438

150 144438

16 212 424 ]
Inrevision Jewel, 106 kbitfs
FelCa, 212 kbitfs

FehCa, 424 kbit)s

150 15693

Kowio barcode

=
4
@

it
(]
&l
E]
@

Corfiguration
[¥] Presance chack

[¥] Check NOEF

7| Fread NOEF on indication
| Suppress NDEF RTDuotion

When NFCPlayer is started, the status (NFC: Start OK) will be indicated as shown in Figure 24.

[ 150 144434

7 150 144438

a 106 212 424 G443

[¥] FeiiCa @ 212 ©) 424
RF Freld indication

Configur tion
& Tek LRI
Smart Poster Ward

smpt
7] Suppress NDEF RTDAction y

1 Transmit SNEP on indication CC-Configuration (advanced)

| Enabled Configue |

Figure 23.

3 Texas Configuration: |T1

INSTRUMENTS

Device detection [ Technology | Ryw:NDEF | R/W:Legacy | R/W:Mfarestd | P2P | CE: NDEF 150 144434/fFeica | Log

Read/write
Mode
[¥] 150 144438
|¥] 150 144436
@ 106 O 212 O 424 848
Inncvision Jewel, 106 khitfs
[¥] Feica, 212 kbit}s
[V] FeliCa, 424 kbit)s
[¥] 150 15693

Configuration
o+ Presence check
] Check NDEF
|| Read NDEF on indication
[¥] Suppress NDEF RTOuction

| Skart RW J Stop RW

Peer to peer Host-based card emulation
Mode Mode

[¥#] nitiaker - passive 7] 150 144438
|| Target - passive V] 150 144438
Initistos - activa @ 106 ) 212 (O 424
Target = active 7] Felica & 212 |
| RF fild indication
Configuration
o Text _uRl
") Smart Poster () WiCard
empty
CC-Configuration (advanced)

" Ensbied Configure

Stop CE

Figure 24.

'I: Trace Urniregister Start NFC st@aﬂn
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11 NFC or RFID Reader and Writer Mode Overview

To use the Reader/Writer Mode, press the Start RW button. RW: Start OK will appear in the NFCPlayer
status window and the Current local role window will show RW, as shown in Figure 25.

}-Eg'?ﬁuMEms Configuration: (11 | I T | [corm.ro| I Unegster | | St WEC | | StopNFC SI’.E”;EI'IFI

Device detection [ technology | myw:nOEF | Riw:legary | Riw:Mfassid | pzp | CE:NOEF 150 14443aiBiFeiCa | Log |

Peer to peer Host-based card emulation
Mode Hiode

[#] Initistor - passive V] 150 144434
[ ] Target - passive V1150 144438
Irétiator - active a 108 212 424

[¥] FetCa @ 212
| RF Fiedd indication

Configuration
8 Text URE
Senart Poster Ward

- empty
[¥] Suppress NDEF RTDAction

[T Transmit SNEP on indication CC-Configuration (advanced)

| Ensbled Configure
[¥] Suppress NDEF RTCéction
/l Skop RW ‘ _ ‘ Stop P2P Start CE

Figure 25.

When hardware is in reader/writer mode, LED1 will be flashing and then go solid, as shown in Figure 26)
when an NFC/RFID transponder is presented.

'N/S 01020 . |
[I' @ A3¥ siuozecau1 (i
i St s

B85 ey ;5529 USB §3

24 qr

TRF7970A is in one
or more of the

Reader/Initiator three modes

Mode

(RN £
L¥ezuss

Figure 26.
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v R OCCO000L |
|
TRF7970A NFC/RFID BOOSTERPACK |
P/N: DLP-7970ABP
DLP Design. Inc.
Reader/Initiator Mode
(150144438 LED will be flashing)
e 3 201 © =
Figure 27.
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12  NFC or RFID Peer-to-Peer (P2P) Mode Overview

To use the Peer-to-Peer Mode, press the Start P2P button. P2P: Start OK will appear in the NFCPlayer
status window and Current local role window will show P2P, as shown in Figure 28.

Corfguaation: [T1_ -_l me Huvm l SHLFC | | Sepnec

i INSTRUMENTS
Durvice: detection

Technology | mywiNDEF | RywiLegacy | Riw:Misemd | pep | cEiNOEF 150 143amFeica | Leg
Readjwrite Host-based card senudabion
e e
[] 150 144434 Iritistir - passhve 150 144438
[ 150 144438 Target e 150 144438
106 0 212 @ 424 O BeE I itive @ 106 O 212 O 424 O 48
Tnnaishon Jawel, 10 FebCa & 212
[] Febica, 212 kbjs
Current local role: e Conunstion
FaF
Dretocted davice bype:

[ 150 15893

i b code
Configuration
Detsctad device I0: ' Presance check
(¥ Chedk NOEF
[#] Remad NOEF o incdcation
¥1 Suppeess NDEF RTDACKN

Figure 28.

When the hardware is in P2P Mode, LED1 and LED2 flash alternately. When Peer NFC Device is
presented, the mode being used by the hardware (Initiator or Target) is on solid. After transfer of data is
complete and the peer is removed, the LEDs again flash alternately (see Figure 29).

Reader/Initiator

Mode Target
Mode

Figure 29.
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1, B EROEERE e

FAF 1D BOOSTERPACK |||
B P-79704BP

RPACK OLP Demign. lInc.
ve. 3

Cll Lpas
- i
AT

-
.
-
-
-
a
a
£
»

Reader/Initiator Target
Mode Mode
Figure 30.
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13 NFC or RFID Card Emulation (CE) Mode Overview

To use the Card Emulation Mode, press the Start CE button. "CE: Start OK" is shown in the NFCPlayer
status window, and the Current local role window shows "CE", as shown in Figure 31.

Texas Configuration: [T1
INSTRUMENTS

Device detection Tochrekogy | Riw: HOEE | RW: Leascy | Riw:wearestd | pap || CE:NOEF 150 1oisaBiFeica [ Loo |
Resdfwite Paer b e

- - ~

[¥] 150 144434 7] Irdtistor - passive 150 144438 }\
IS0 149438 | Target - passive 150 -]
106 0212 @ 424 0 B8 Irkistor - scthve Tl A - R ChOOSE A, B, or

Innarvision Jeved, 106 kbitfs Tarpet - active FedCa w21z +24 FE|ICB.
[ Felica, 212 Wbit)s i e e
] FeliCa, 424 bbitfe

s o 3 g
71 150 15693 ; -
LRI
¥ovao barcode
Confaguration oty R

" check | Suppeess NDEF RTDAction
| Presenc

1 o Transmit SHEP on indeation CC-Configueation (advanced)
7] Check NDEF

7] Resd NDEF en iz ation —_— | Ensbled

¥1 Suppress NDEF RTDACN

l_Sl.atllW J

Figure 31.

When the hardware is in CE mode, LED3 is on solid.

NS 010ZOJN

i
8 AJ¥ divol6LauL
R IR T

Card Emulation
Mode

i A

Figure 32.
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1 {G00c000] ]

TRE7978A NFC/AFID BOOSTERPACK
P/Ni DLP-7970ABP
OLP Design. lInc.
ve. 3 |

s ol

Card Emulation
Mode

HEEEER)

150144438
180144438

Figure 33.
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14  NFC or RFID Reader and Writer (RW) Mode Details

Reader and Writer modes demonstrated and explained by showing the Tag Types and the different types
of common data stored.

RTD types:

e Text

« URI

e Smart Poster
e Vcard

« MIME

Tag Platforms Types supported are:

* NFC-5 (TI 1ISO15693)

* NFC-2 (MF UL)

* NFC-3 (Sony FeliCa)

* NFC 4A (DESFire EV1)

* NFC 4B (Tl Dynamic Tag, the RF430CL330H)

14.1 NFC Type 2 Tag Platform

Figure 34 shows an NFC Type 2 Tag Platform which has been formatted with the tool and then
programmed as RTD Smart Poster. If Suppress NDEF RTD Action (in front panel) box is unchecked,
presenting this tag will open browser up and will be routed to http://www.ti.com/tool/nfclink web page.

” TEXAS Conbigueations: |TL =1 | licenpiunal [olmcisimcas]
INSTRUMENTS ks i J |niecty] | il

Device debection Technology | /Wi NEEF | Riw:legacy | Riw:mesestd | Pzp | cE:NDEF 150 14sqanE/Fescs | Log
Read
Level Index THF Tepe Code Content
a 0 RTOWellKmown Sp
RTOW elKnown T en Check this out - NFC powered by Texas Instruments!

] 0
L 1 RTDW ellnown U vttpe e t1.com/tool/MIFCLIMNEK
L 2 RTDWellKnown act start application

iite

AT [ | |
MIFARE Uiktralight (Type 2) R | Riowe D SmatPoter |Gl HOE

Datacted devics ID: Lang. eode: [Englsh = LRI it Bcomtood N CLink
04D AE: LA:43:28:60 etk this Ut - NFC powered by Tacad Indtrusments]
B rate;

106

MDEF szad

a3 of 137

Figure 34.
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14.2 NFC Type 3 Tag Platform

Figure 35 shows an NFC Type 3 Tag Platform which has been formatted with the tool and then

programmed with an RTD URI.

!
E INSTRUMENTS

Device dedection

Conbiguration: |11
Testhesthingy Pz NDEF W Lisjacy
Read

Level Index THF
L] [} ETDWellEnown U

Current local role:

R

Detectad davice type:
FeCa (Type 3)

Detected device ID:
01:2E-30-C8:51 -5%:40:62
BN, rabe:

424

NDEF size:

L]
RTD Text

Prefix: ._HWJ\‘W.

14.3 NFC Type 4A Tag Platform

Tvpe Code
Intipe Senae. ooy pro-duct trf 19T

|| Teaes |

| mpw:mdaezd | pep | cE:NDEF 150 14t3a/miFeica | Log

Content

RTDURI | RTD Smart Poster | VCard || MIME

w | IRE tcomfprodut i 7aT0a

Figure 35.

Figure 36 shows an NFC Type 4A Tag Platform which has been formatted with the tool and then

programmed as a VCard.

3 Texas —
Q’ INSTRUMENTS ~" 7 |

Drrvice detection

b1

Desfire

n.:.'.:

Farum

| Technglogy
Read

Riw: NOEF | R/W: Legacy

Level Index THNF  Type
0 [} MIME et/ w-wCard

Currerk ocal role:

W

Detected device type:
MIFARE DESFire (Typa 4)
Detected devios 1Dz
068 T AAEF 22:80
B rate:

Wit

Titde:
Job tithe:
Fhorme:

AppECarions Manapsr
HNFC Expert
2145675124

t Texas Instruments

W L OO

340 of 2046

RIDTet | RIDURE | RTD SemartPoster | vCard

" o
| Trace ! Corligae | |

Riw: Moo std | PP [, CE:NOEF IS0 14443aEIFeiCa | Log |

Code Content

BEGIMNVCARD

VERSIOM:3.0

HWyattJoshe Applications Manager
FhEBosh Wyatt

ORG Tesms Tnatouments

TITLE:NFC Expert

UL wewvvecti, comy

EMAIL: TYPE=INTERME Toshowyatt@ticom
TEL-TYPE=vaoice work pref:214-567-5124
TEL-TYPE=call:214-567-5124

s
First name:  Jash
Last nane:  Wyatt
Mobde: 2145675124
Usa

E-Mad:  josh, weyattiliti com

Country: CRy:  Dallas

Codde: 75243 Shrest: 13532 M. Certral Exprasomsy

Figure 36.
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Figure 37 shows a Tag Type 4B that has been formatted with the tool and then programmed for NFC
Forum Bluetooth® Connection Handover.

TEXAS Cond . [ | [; - |
b S TRUMENTS ST | | | e || coniigue || Unvepster

Dervice: detection Technology | RIW:NDEF | Riw:Legscy | Riw:twared | pep | cE: NOEF 150 14443nmiFaics | Log

Read

Level Index THF  Type Cade Content

1] il MIME apphcation«nd Huetooth ep.och AE 0N LF 19 IDE2 B34

Currert local robe:

R

Detected device type: + H

BB T RTDTedt | RIDURD | RID Smart Poster | WCard | MIME

Wike

Detected device 10 Lang, code: E;ujsh_ -

L0 sk ] NFC powered by Tecas Enstruments

Figure 37.

Figure 38 shows the same Tag Type 4B (RF430CL330H) when it has been formatted with the tool and
then programmed with an image (MIME). This demonstrates a larger file being stored, which could then
be extracted out of the tag by another NFC device or by the host over I12C or SPI (wired connection).

TEXAS
INSTRUMENTS

Device detection

Corfiguration: |T1 ' Trace | Configure [

Technology | BW:NDEF | Ryw:Legacy | Riw:Miarestd | pzp | CE: MDEF 150 1444348 Felca | Log
Read

.L.ewl Index THF  Type Code Content
150 14443-8 [} L} MIME image/jpeg ” Texas INSTRUMENTS

T

FOrum

Cumment: kocal role:

Ll Write

Datasctad dervics byps:

26 14445 Civpa ) RiDTest | RTGURE | RTD Smart Poster | WCard | pumE
Detactad devica ID;

47:38:15:22

B rate:

106

WDEF size:

2408 of 2037

LRI:  CrfUsers a0l 234567 [PicturesiTi Logo. ipeg

Figure 38.
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145 NFC Type 5 Tag Platform

After pressing the R/W button, present a NFC tag (doesn't have to be formatted). in this example we are
presenting an unformatted NFC Type 5 (1ISO15693, Tl HF-I) tag. Note that the tab automatically flips to
R/W: Legacy and the type of card is displayed graphically along with the Unique ID (in this case,
E00700002A044954). Press the Format NDEF button to make the tag NFC-V type. This puts a Capability
Container with empty NDEF in the user memory.

= Stolimann NFCPlayer (version 10.153.5) mml 1 (Sl=
i3 Texas Conficuration: [T1 1] | [ e B
# el - Coiigas | | Uncogister | | sartrec | | spmpe
INSTRUMENTS - o [ ! L I stg//mann
DRt e Techeokogy || Riwiboer | Riw:tegacy | Rpw:Mewestd | Per | CE:nDEF S0 14v3AEIFelca [ Loy
(vicknity card) nl‘\:l.lhfamfc-f_rlo-g . Corkrod
ﬁ Command: | o | Exchopou |
SO 15683 o 9
Description: |ESmay
| peleta pous
[ Check Tag
Cuaront lncal role: Erase
i - :
Drebected device bype: -‘hmm: f
L 150 15499 Tag-k HE-1 Pl Log:
N Dstected device ID:
U EDO7:0000:28:0M:49:54
N BRrabe:
2%
ﬁ WFC: Tachnclogy datacted |

Figure 39.

After the tag is formatted, the GUI status window will quickly flip to Format NDEF OK, then present the

R/W NDEF with the status changing to RW: Read NDEF OK. Figure 40 shows the results (formatted, but
with an empty tag)

i Texas Conbigustion: |11 - Trtd cuimel LiFredg: ] S!oﬂlfc:
&INSTHUMENI‘S s ) iy | (aSEay) | ¥ | stéllmann

Device detection [ Tachnology | RiW:NDEF | RPW: Legacy | RJW:iMfareStd | P2P | CE:MDEF ISO 14443A/E/FeiCa | Log |

(viekity card) Read
Level Index THF Type Code Content

IS0 15693

n T

FOrdm
- - =

Current kxal role:

Rw

Dstachend dervicn bypa:

756 (=43 g X HE Pt RTDText | RTDWRI | RTDSmartPoster | Weard | MIME

L

Detected devica I0: Lang, code; [Enghsh =
[EQ:0F:00:00: 208:04:49:54
BR rate:

it

MOEF sima:

WL praveared by Texas Indtruents

0of 250

Figure 40.
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User can now enter data into the bottom "Write' window and press the Write button to write a NDEF
message into the tag. When this occurs, the screen will quickly flip to Write NDEF. You can then either
press the Read button, or remove the tag from the reader/writer antenna and re-present the tag to get the

NDEF message read back.

@m L [ | [continen ] [oragn ] [ st
iguration: (TL || Trace Configure Unregster Start NFC

INSTRUMENTS ' - |
Device detection _Iechmbw__; RJW:NDEF | RjW:Legacy | Rjw:Mfare Std | P2P | CE:NDEFISO 14443A/B[Felica | Log

(vichity cerd) Read

Level Index THF Type Code Content
I1SO 15683 a 1] RTOWellknown T en  NFC powered by Texas Instruments!
_ y

MFCLink provides salutions across all three NFC mades:

Reader, Writer, P, Peer, and Card E

Current local role:
R
Write
Detected device type: . -
RID T:
A REIeInE DText | RTDURL | RID SmartPoster | VCard | MIME

Detected device ID: Lang. code: |English -

ED:07: NFC powered by Texas Instruments!

Bit rake: NFCLink provides solutions across all three NFC modes:
. Reader Writer, Peer-to-Peer, and Card Emulation|

26 Text:

Figure 41.

To stop the R/W mode, remove the tag from the field and press the Stop RW button.

i3 TeExas
INSTRUMENTS
Device detection

Configuration: [T | l Trance

Feadfwrite Paer to paer
Mode: Mode
o IS0 144434,
of | IS0 144438
106 212 & 424

o| Initiator - passive
¥ Target - passive
o FeliCa, 212 bbit]s

¥ FeliCa, 424 bbitfs

o | 150 15653

harcrds

Coaniiguur atecn 3
| Suppress NDEF RTDACKN

| Transmi SNEF on indication

o | Presence chedk

o | Check NDEF

7] Riead NDEF on indication
o | Suppress NDEF RTDWCkon

Figure 42.
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press Write button
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15 NFC or RFID Peer-to-Peer (P2P) Mode Details

The TRF7970A is capable of being a Type-A or Type-F peer (target or initiator) at 106 kbps, 212 kbps, or
424 kbps. This section describes how to accomplish this with the use of the host stack and the embedded
MCU library. This NFC mode can be used for a variety of applications in which a data transport system is
needed for data exchange, firmware updates, or simplified setup of alternative radios (for example,
Bluetooth, Wi-Fi®, or RFACE). This differs from card emulation, because after the connection is
established, data can be passed either way. Also, multiple channels can be set up to provide for high-
speed full-duplex data transmission schemes over the magnetic link. Early versions of the NFC devices
used the NDEF Push Protocol (called NPP), but now the NFC Forum has a newer specification called
Simple NDEF (NFC Data Exchange Format) Protocol or "SNEP". Both are supported with the embedded
firmware and the host stack offered by Texas Instruments.

When NFC Enabled device is presented (ho app open in this case), the GUI screen flips over to P2P
mode. Message can now be sent from a GUI to the NFC-enabled device using the Transmit button. This
opens either the native app on the phone or a default one (the NFC TagReader from KDDI is shown in

TEXAS - = 3
Corlpa st |11 - Trace Corlprn [ LophFL
INSTRUMENTS
Dervice detisction Techrohogy | Rpw voer | RjwiLegacy | Rpwhesfareskd | PP | CE: NDEF 150 1444008 FeiCa | Log
Ruscenn (Server]
Lewel Ervdex THdF Tepe o Content
<
Current iocal role
w Tearen {Chert)
Dustected denvicn Eype: RTOText | RTDURI | RID Smertoster | woard | MIME
2P N
s Lavg. code: |Ergish
Dnbeched darvicn 10
HEC powsend by Tewas Trstrumert]
Bk pate Teut:
0
T e e e | Stolmarn M1

_._;E_E‘emd ing

d Text

NFC powerd by Texas Instruments

When NFC-enabled device has application open for doing P2P, the GUI screen flips over to P2P mode, as

before. Messages can now be sent from the NFC-enabled device to the GUI.
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In Figure 44 the device is "beaming" a URL to a Texas Instruments website. Other message types can be
sent as well, such as alternative radio handovers, text content, SmartPoster, phone numbers, applications,
or images.

WTeus e [ (x| (o] [ ][ 2oe | (o] gofimane

Lewd Inden THE Trpe Code

e R e e

rareme (Bt
Dt desice TR T 1T TR T T e e [y e il
e
25 taget =

L. ot Bty - Taremt
Doncto e

W powered by e lstramarts seta

Figure 44.

You can also set up two of the hardware sets and run two instances of the GUI on the same PC, then
demonstrate the P2P functionality without using a NFC handset. In Figure 45 we have sent an RTD MIME
message (in the form of an image) from one hardware set to another using SNEP)

T =TS
oS— s el | [ —— ] o [
B . ey | Bt | gy | Sl | RF | muies s | ice it b . st o | gy | wmpacie [ W5 0 e adrnis | g
[ < - iE—
7o .-n; = - T e c Message
gy ——— — T | B =
Hardware =set in P2ZF mods Hardware =et in PZF mods
Figure 45.
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User can also send over and receive all the other types with this hardware setup described. Here we have
sent a RTD URI, SmartPoster, VCard from one hardware set to another (also using SNEP). It's important

to realize here that once connection and symmetry are established, the device on either side can send a

message to the other device, without changing any settings.
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Demonstrating the advanced features that NFC Peer-to-Peer offers, Figure 47 shows that you can see

Rw 2P Trarvindt {Cheri)
Dehecked device brpe Rioiet | RiDwer | Ao smatposte | vowd | MOVE Contrel
2P Indiabor =
Detected davice ID: LRIz CijUbesrs w0C2S0M 3 Pt sl spacetines. P Sasle® A
Ry
[ 2
a4
HEF: Recene X ol i
|
Figure 46.

(once P2P connection is established) that a two-channel, bi-directional communication link can be

arranged between two kits. This is useful for firmware updates or large data transfers where a user can

set the device down for at least a few seconds (NFC Landing Pads...). Figure 47 shows two devices that
are set up (one as the target the other as the initiator) and that have communication symmetry.

By e

5 ==

— o
o B . sifgann L 3 - R

[ — TSy Y
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TARGET

Figure 47.
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We have chosen the Stollman API tab and started the listeners. The next step is to do a connect, on
either side. Then, on either side channel — choose continuous under a TRANSMIT button and depress the
TRANSMIT button. This will start a continuous stream of data to begin flowing over the NFCLink in two
directions, using a NFC magnetic field based on the TRF7970A + MCU device, on either side.
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Then the user can see data amounts streaming and in what direction.
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16

NFC or RFID Card Emulation (CE) Mode Details

The TRF7970A can emulate (or be) a Type A or Type B card at 106 kbps. This section describes how to
accomplish this with the use of the host stack and the embedded MCU library. This NFC mode is used for
a variety of applications where larger tag sizes are needed or more advanced applications need to pass
data sizes or methods which exceed the capabilities of passive tags. In a previous section, we showed the
RF430CL330H, which is a dynamic tag with 3kB of memory space available, here we are showing
something similar, but with 8kB of space. (the size of the emulated card is really limited only by the
settings in the system, meaning, the card could be indicated to be much larger)

When hardware is in card emulation mode, and a NFC-enabled device acting as reader or writer is
presented, the LED in the center of PAD1 will illuminate. The PAD1 LED will flash as the device
approaches, then, when the field strength is sufficient it will stay on solid.

Card Emulation
Mode

Figure 50.

b PRSI IOC0C000L

IF7970A NFC/AFID BOOSTERPACK
P/N:1 DLP-7970ABP
OLP De n. Inec.
v, 3 |

Card Emulation
Mode

Figure 51.
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When an NFC handset (or other NFC enabled reader or writer) is presented, the hardware will be read out
just like a passive NFC or RFID tag. Figure 52 shows various screen captures from handset application
called NFC TagReader (from KDDI)

SmartPoster

Card emulation by Sto//mann emulation by Sto//mann

www.stollmann.com

ollmann.com

50 Hamburg 22761

VCard URI text Smart Poster Large text

Figure 52.
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When an NFC handset (or other NFC-enabled reader or writer) is presented, the hardware will be read out
like a passive NFC or RFID tag. Figure 53 shows the GUI screen, as appears when showing the packet

activity between the NFC handset (or other reader/writer) and the hardware.

Q‘J Texas Configuration: |TI = | | cont [ ueengater |
INSTRUMENTS : 5 W il B Bt i
Spfes el Techookogy. | RAW:NDEF [ AW Legecy || mive:Wawe Std [ 2P | CE:NDEF 150 14443A/BFebCs | Log

g
—
T (ot
0022 D101 LES4 02 65 6E 4361 72 &4 2065 6D
TS EC 61 74 69 6F 6E 2062 7920 53 T4 &F 2F oF

— . Logof NDEF Message

—_— TH (hlt

GE €20 00

et ol rols:
E

Detected device bype: )
€ 150 144434 RTDTest | RTOURL | &TO SmartPoster | veaed | sure |
Debected device I0: Lang. code: |Enghsh -:

Moy emulstion

NFC prowirad by Tawas natrumaste]
Bt rate:

106

Figure 53.

150144434 command: READ BINARY bEII"Ig read out

You can also use a handset application (like the KDDI one) to write an NDEF message (an image for

example) to the hardware.

It is possible to customize the contents of the different RTD types being emulated. To do this, open up the
CE: NDEF 1S0O14443A/B/FeliCa tab when Card Emulation is enabled (see Figure 54). There are tabs for
each RTD type that NFCLink supports where it is possible to input personalized data for emulation.
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Configuration: |TI > l Trace l Configure Unregister Skark MFC
INSTRUMENTS I ] st¢//mann

Device detection Technology | RwiNDEF | RiW:legacy | Rjw:Mifarestd | Pep | CE:NDEF IS0 14443a(BiFeliCa | Log |

Log

Current local role:

CE
Modify emulation

Detected device bype:

RTDText | RTDURL | RTD SmartPaster | wcard | mme |

Detected device ID: Lang. code: |English -
NFC powered by Texas Instruments Load
Eit rate:

MNDEF size:

Cankral

Figure 54.

To store the edited RTD for use by the GUI, the Save button must be pressed. This also overwrites the
default RTD type chosen when Start CE is pressed. To see the currently loaded RTD type and the
contents of its message, click the Load button.

; — ) [
iguration: | TI ¥ Trace Configure Untegister Stark NFC Skop MFC
INSTRUMENTS [ ] stol/ n
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Figure 55.
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Figure 56.

Then, the application can read back the image (or other data) from the hardware.

You can also set up two of the hardware sets and run two instances of the GUI on the same PC (with one
as the reader and writer and the other in card emulation mode) then read and write data without using a
NFC handset. (Figure 57 we have written an image of approximately 5.7kB and have read it back)

o T e A LTI R

ﬁ}'::: mararra P = [N o] L i '*pl,!-' |
- :‘ '"' o '. b 'i;:- EME T UEMTE — m ._ ’ T
vartan [orr=———u)
Hardware setin BAY mode Harchware satin CE mode

Figure 57.
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17  Project File Structure

The NFCLink installation places the following folders at this location:

C:\TI\msp430\NFCLink_1.0.0.3

doc —User Guide\Quick Start Presentation. (similar to this document)

examples\allModes —Reader/Writer, Peer to Peer, and Card Emulation projects.

RW_P2P_CE_1: USB (CDC) interface to the host.
RW_P2P_CE_2: UART Module interface to the host.

Libraries — The libraries used by the CCS projects.
driverlib — UART, GPIO and Timer drivers.
nfclinklib — library for NFC operations
usblib430 — USB drivers for the MSP430F5529.

utils — NFC Player installer — Host executable for Windows OS. The program will be installed in

C:\TI\NFCStack+Eva_Windows Tl R6.1.153.5.

4300NF CLink_1.0.0.3

Organize = Include in library = Share with = Burn MNew folder
. Favorites Hame
B Desktop s doc
& Downloads ) driverlib
=l Recent Places . examples
£ Draphox o nfclinklib
J usbhb430
. Libraries ! utils
3 Documents B NFCLink_Manifest_Oct_2014.dac
| Git | MFCLink_Manifest_Oct_2014.txt
al Music || ReadMe.tit
| Pictures | uninstall.cdat
B videas B ninstall.exe

18 Computer
&, 0sDisk (C)

Figure 58.
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18 Porting to Other MCUs

The following layers must be modified when porting to other MSP430 MCUs:

1. Host interface — Code examples include USB and UART. Future releases will include SPI and 1°C
implementations — for example, using an Aardvark 12C/SPI Host Adapter for testing.

2. MSP430 hardware —Main application, MSP430 MCLK, Watchdog Timer (WDT), GPIOs (for LEDs and
debugging purposes), and one timer.

3. TRF7970A transceiver interface — SPI with Slave Select module.

HOST MPU
{Windows, Android, Linux, QNX)

USB or UART

SOURCE
CODE

NCI
PROTOCOL INTERFACE

NFC & RFID API / OP CODE DISPATCHER
(HARDWARE ABSTRACTION LAVER)

( PROTOCOL HANDLING & COMMUNICATIONS DRIVER )

LIBRARY
> FORMAT

(*.LIB)
- General MCU Drivers (System Clock, Timer, WDT) SOURCE
CODE
NFC or RFID DEVICE
(PEER, READER/WRITER, TAG)
Figure 59.
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18.1 Host Interface Modifications
There are three functions that must be modified to interface with the host.

Host_Interface::Init() — Initialization for the module and RX ISR. For RW_P2P_CEL1 the function
initializes and configures the USB module.

Host_Interface::Write() — Function that transmits to the host. For RW_P2P_CE2 the function writes to
the UART_TX buffer with len bytes.

The RX ISR for the host interface— Store incoming bytes into Host_Interface::recbuf.

HOST MPU
{Windows, Android, Linux, QNX)

SOURCE
CODE

LIBRARY
FORMAT
{*.L8)

SOURCE
CODE

NFC or RFID DEVICE
(PEER, READER/WRITER, TAG)

Figure 60.
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18.2 General MSP430 Modifications
There are five functions that must be reviewed:

HW_Config::Init() —Disables the WDT. Sets up the frequency of the MCLK — the current implementation
uses the 32.768-kHz crystal (ACLK) , MCLK = DCO = 25 MHz.

HW_Config::MCU_Reset() —Reset the MSP430 by setting the BOR flag (this can be modified to a
software power-on reset depending on the MCU). When a host reset command is received, this
function is used to reset the MCU.

HWTimer::Init() —Initialize Timer A using reference of ACLK (32.768kHz) running continuously.

HWTimer::ticks32() —Returns and stores the value of the timer's counter into timervalue.f[0].
Furthermore TICKS_PER_MSEC (inside MSP430_hardware.h) needs to be updated based on the
CLK being used as reference (for example, for a 2-MHz Clock — TICKS_PER_MSEC = Reference
CLK /1000 = 2 x 10°/ 1000 = 2000)

GPIO::Init() —Initializes the External Field LED (P1.1), External Field debug pin (P4.1), Any Mode LED
(P1.3), RW/lInitiator Mode LED (1.0), P2P LED (P8.1), CE (8.2), Serial TX debug pin(4.3) and Serial
RX debug pin (4.2). These GPIOs will be helpful to provide feedback to our team.

HOST MPU
(Windows, Android, Linux, QNX)

i) L SOURCE
conE

’-‘-l b ki St e 3
PROTOCOL HANDLING & COMMUNICATIONS DRIVER )

LIBRARY
FORMAT
{*.uB)
SOURCE
CODE
NFC or RFID DEVICE
(PEER, READER/WRITER, TAG)
Figure 61.
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18.3 TRF7970A SPI Driver Modifications

There are five functions that must be reviewed:

TRF797x_setup() —Initializes the interface to the TRF7970A (SPI / Parallel). Initializes the TRF7970 EN
pin, then sets up the IRQ pin with a rising edge interrupt. Afterwards, it writes to the TRF7970 to
ensure it has been initialized properly (RFID.cpp and RFID.h).

Note: At this time, only SPI with SS is supported.
RFSPI::init() —Initializes the SPI module as 3-pin SPI, 8-bit Master, MSB, Clock Phase = 0, SPI Clock =

4 MHz using the SMCLK = 25 MHz as reference. The Slave Select is manually set — ensure that
SLAVESELECT _OUTPUT is using the correct GPIO (SPI.cpp and SPI.h)

Note: See the datasheet to match

TRF797x_IRQ_ISR() —Ensure that the interrupt service routine for the IRQ pin (rising edge interrupt) is
setup correctly. (RFID.cpp)

RFSPI::waitBus() —Waits for the SPI module to be idle. (Needs to be modified depending on the USCI)
(SPl.cpp)

RFSPI::transfer() —Writes to the SPI TX register, and returns the value of the SPI RX register. (Ensure
USPITXBUF and USPIRXBUF are defined appropriately). (SPI.h)

HOST MPU
(Windows, Android, Linux, QNX)

|

SOURCE
. CODE
mCl

PROTOCOL INTERFACE
[ NFC B RFID API / OP CODE DISPATCHER l

[ fPRﬂ?OCDl HANDLING & COMMUNICATIONS DRIVER

LIBRARY
> FORMAT
(*.uB)

SOURCE
CODE
NFC or RFID DEVICE
(PEER, READER/WRITER, TAG) ‘
Figure 62.
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19 Memory Footprints

19.1 CCS Optimization Options
There are two knobs available for optimizing the application:
1. Optimization Level (range 0 to 4)
2. Control speed vs. size (range 0 to 5)
Note: For the smallest memory footprint, the control speed vs. size must be set to 0.

The following section describe a memory footprint for the examples in the release and the internal
development version — by only modifying the optimization level. Because the library and the CCS project
can be optimized independently, the table for the USB includes the best and worst cases scenarios.

type filter text Optimization ST

Resource

CCS General

CCS Build Configuration: |Debug [ Active ]

4 MSP430 Compiler
Processor Options
Optimization
Debug Options
Inchude Options Control speed vs. size trade-offs (0=size, 5=speed) (--opt_for_speed, -mf) [0 -
ULP Advisor
Advanced Options

MSP430 Linker

Builders

C/C++ Build

C/C++ General

Debug

Project References

Run/Debug Settings

Task Tags

.

':‘ ‘ Manage Configurations... ]

Optimization level (--opt_level, -0) 0 X

@ )

Hide advanced settings

Figure 63.

Table 1. CCS Memory Footprint

Mode + USB Optimization
cDC® Level (0-4) Flash (kB) RAM (kB)
0 113.2 5.7
All Modes
0 104.6 5.7

@ CCS project stand alone with library

Note: The control speed and size tradeoffs (0 = size, 5 = speed) for all the memory footprints was set to
0 — optimized for smallest footprint (size).
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20 References
*  TRF7970A Multi-Protocol Fully Integrated 13.56-MHz RFID and NFC Transceiver IC (SLOS743)
*  MSP-EXP430F5529 Experimenter Board User's Guide (SLAU330)

o 1S014443-3, 1SO14443-3, 1SO14443-4 (ISO/IEC 14443-2:2010, ISO/IEC 14443-3:2011, ISO/IEC
14443-4:2008)

¢ 1S015693-2, 1SO15693-3 (ISO/IEC 15693-2:2006, 1SO15693-3:2009)
e 1SO7816-4 (ISO/IEC 7816-4:2013)

e ECMA340 (NFCIP-1)

e 1S018092 (NFCIP-1)

+ ECMAS352 (NFCIP-2)

e 1S021481 (NFCIP-2)

e NFC Forum Specifications (NFC Forum Specs)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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