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NFCLINK OVERVIEW



What i1s NFCLIink and what is it used for?
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NFCLInk Architecture

HOST (MCU/MPU)
LINUX, ANDROID, WINDOWS

EMBEDDED MCU
FIRMWARE

NFC & RFID API

¥ T

INSTRUM NTS

NFC or RFID DEVICE
Peer, Reader/Writer or Tag
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NFCSTACK + EVALUATION
OVERVIEW



What is NFCStack+Eva and what is its Architecture?

» High level overview of the Windows GUI implementation.
In this case the TRF7970A + MSP430 would be the chip vendor.
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Where to Integrate the NFCStack

* In the first implementation which is releasing on June 18", 2013 — the
NFCStack+ is compiled as a Windows OS GUI with an installer, for
demonstration purposes.

« 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
w/memory (commonly used for high volume/lower 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.
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NFC BETA RELEASE

COMPONENTS



What is going to be in June 18 release

HOST MPU
(Windows, Android, Linux, QNX)
TET
2
B
- p
NCI l
PROTOCOL INTERFACE

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

[ PROTOCOL HANDLING & COMMUNICATIONS DRIVER )

SOURCE
CODE

LIBRARY
> FORMAT
(*.L1B)

General MCU Drivers (System Clock, Timer, WDT)

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

SOURCE
CODE

Other components of the release will be:

NFCStack+Eva r6.0.47.5 RC.exe
(Windows GUI installer)
NFCLink compiled library (nfclinklib.lib)
CCS Projects
« RW_P2P_CE1 Example — for
USB CDC applications
« RW_P2P_CE2 Example — for
UART applications
Getting Started Guide (for the demo)
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SOFTWARE & HARDWARE
ROADMAP



Roadmap of what is coming after June 18th

« After June 18t;

Integration into MSP430Ware (next CCS release is August
2013)

Support for IAR IDE

Support for other TI MCU families will be available
» Cortex M4 (Tiva)
» Cortex A8 (Sitara)

» After these MCUs are supported — next TI MCU
platforms to be supported are TMS470/570 (Hercules)
and other automotive qualified MCUSs.

Android (2.x, 3.x and 4.x), Linux, QNX support

Support for MIFARE DESFire EV1 (in AES mode), Plus,
and Classic

Support for NFC Tag Type 1 Platform (Topaz)
Quarterly updates with MSP430Ware
TI NFC/RFID Android Application

MSP430F5529 LaunchPad + TRF7970A BoosterPack
(from DLP Design)

P ® G 00 @ T\
"; )

ETI NFC Demo

Select Operation

NFC Reader/Writer Operations
1SO15693 Operations

NFC Peer to Peer Operations ‘

www.ti.com/nfc
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NFCLINK DEMO
“OUT OF BOX EXPERIENCE”



Install NFCLiInk-1.0

Use the NFCLInk Installer executable to get the firmware code project
and the NFCPlayer GUI loaded onto PC.

K#esld > Wyatt Josh » Downloads » NFCLink -

New folder

Organize v @ Open ¥ Share with v Burn

Date modified Type

6/7/2013 11:25 AM Application b

& Name

- Favorites
Bl Desktop
& Downloads

* Double click installer and follow instructions

&2 NFCLink-1.0-windows-installer.exe

a

=
Setup - NFCLink License Agreement # Installation Directory @
Created with an evaluation version of BitRock InstallBuilder Please read the following License Agreement. You must accept the terms of this Please specify the directory where NFCLink will be installed.
agreement before continuing with the installation.
= Welcome to the NFCLink Setup Wizard, _
Comrigee (m) 2013, Towas Tasmeamemas i Installation Directory  C:\timsp430\NFCLink_1.0 &
’ 211 rights reserved. E
Pedistribution and use in socurce and binary forms, with or without
Imodification, are permitted provided that the following conditions
are met:
“ Redistributions of source code must retain the above
covvrioht notice. 2
@ laccept the agreement
Do you accept this license?  —
() Ido not accept the agreement
) [ [ o |[ o> | e
L |

« Continues on next slide
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Install NFCLink-1.0 (cont.)

Ready to Install #

Setup is now ready to begin installing NFCLink on your computer,

<Back |[ Net> || Cancel

Installing

Please wait while Setup installs NFCLink on your computer.

Installing

Unpacking files

< Back

Completing the NFCLink Setup Wizard

Setup has finished installing NFCLink on your computer,

= View Readme File

/

< Back Cancel

« Then the NFCPlayer GUI will begin installation automatically

Welcome to the Stollmann
NFCStack+Eva Tl R5.1.42.5 Setup
Wizard

This wizard will guide you through the installation of
Stollmann NFCStack+Eva TIRS5. 1.42.5.

g Itis recommended that you dose all other applications
S m n before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Choose Install Location

Choose the folder in which to install Stolimann NFCStack+Eva TT 5 ” n
R5.1.42.5.

Setup will install Stollmann NFCStack+Eva TIR5.1.42.5 in the following folder, To installin a
different folder, dick Browse and select another folder. Click Install to start the installation.

Destination Folder

Browse.

Files (x85)\Stollmann \WFCStack+Eva TI RS,

Space required: 14.3MB
Space available: 11.7G8

l < Back ][ Install ]l Cancel ]

[ Stolmann NFCStae =)

Installation Complete
Setup was completed successfully. S ll n

Completed

Show details

Close Cancel

 When complete, just press close button and plug the hardware into

USB port on PC. (see picture on next slide)
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Hardware Configuration Image

TRF7970ATB ~_|

Power Switch in

LDO position N

Jumper between P2.0 & P4.0
(this is for connecting IRQ line to
_interruptible GP1O on MSP430)

USB Connection

_— toPC

Heartbeat LED
L. (will be blinking, means
TRF7970A is initialized)
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Install USB Driver

« The first time the hardware is plugged into PC, the USB driver will need
to be installed by pointing the wizard to the correct location/path.

« The file path for device manager wizard is:
C:\ti\msp430\NFCLink_1.0\usblib430\Source\USB_config

, v Computer » OS5Disk(C:) » ti » mspd3D » MNFCLink 10 » usblib430 » Source » USB_config

Organize = j Open - Print Burn Mew folder
¢ Favorites Mame . Date modified Type Size
Bl Desktop ik | 1CDC_descToolinf 110720153 10:23 AM  Setup Information SKB
4. Downloads || descriptors.c 1/16/201211:55 AM  CFile 18 KB
e Dropbox | descriptors.h 1/16/201311:55 AM H File 20 KB
| Recent Places =] Usblsr.c 1/16/201311:55 AM  CFile 12 KB
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COM Por

t Settings

NOTE: your COM port # most likely will be different

 Adjust Virtual COM Port settings for 115200, 8N1
G

File

= @ EHE

Action  View Help

| [ % 0B

4 = LTADBETT49

b % Batteries

b 48 Computer

:: —y Disk drives

. B Display adapters

> &4 DVD/CD-ROM drives

J:E, Human Interface Devices

25 Imaging devices

<= Keyboards

ﬂ Mice and other pointing devices

B Monitars

¥ Network adapters

1y Cisco Systerns VPN Adapter for 64-bit Windd

E* Dell Wireless 1540 802.11a/g/n (2.4GHz/5GHz

Intel(R) 82579LM Gigabit Metwork Connectio
L Microsoft Virtual WiFi Miniport Adapter

4 T3 Ports (COM & LPT)

..Y3" ECP Printer Port (LPT1)

Y3 Virtual COM Port (CDC) (COMGS)

- T} Processors

; -% Sound, video and game controllers

b 45 Storage controllers
> -{M Systern devices
- i Universal Serial Bus controllers

-

Virtual COM Port (CDC) (COMGES) Properties

Fort Settings | Driver | Details

Bits per second: [11521]]

Data bits: [B

Pariy: ’None

Stop bits: ['I

Flow control: ’None

’ Advanced

] ’ Restore Defaults ]

OK

] [ Cancel
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Execute NFCPLayer (PC GUI)

* Choose to execute NFCPlayer from Programs in PC start menu under
Stollmann NFCStack+Eva Tl R6.0.47.5 Folder by double clicking the
nfcPlayer.exe file shown below.

() [}l « Program Files (6) » Stollmann » NFCStack+Eva TIRE.04TS5 » Application » KN
Organize * Open = Burn MNew folder
¥ Favorites i Mame Date modified Type
Bl Desktop J imageformats 5/31/2013 8:55 AM  File folder
4 Downloads %] aardvark.dll 8/19/2009 5:51 AM  Application exts
v Dropbox %] mswepl00.dll 12/7/2012 3:51 AM  Application extg
£ Recent Places 1% msverl00.dll 12/7/2012 3:51 AM Application exts
= nfcPlayer.exe 5/31/2013 8:27 AM  Application
- Libraries | nfePlayer.ini 6/6,/2013 6:18 PM Configuration s
3 Documents %) QtCored.dll 11/9/2012 6:03 AM  Application exts
J"u Music % QtGuid.dll 11/9/2012 6:03 AM  Application extd
= Pictures %) strbase.dll 5/31/2013 8:25 AM  Application exts
B videos % stmMfclnterface.dll 5/31/2013 8:25 AM  Application extg

» The GUI will open, see next slide.
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PC GUI
(configuration)

» After GUI opens, press the Configure button to pop up sub-screen and type in
the number that the COM port enumerated to.

e Save this sub window, which will close it.

= Stallmann MFCPlayer fversion 1.0,57.5) [ [=m][=]
I% TEXAS Configuration: [TI '] Configure Unregister Stark MFC Stop MFC Il
INSTRUMENTS S n
Device: detection Techrology | Rpws MDEF | Rys:Legacy | Rjw:Mifarestd | 2P | CE: NDEF 150 144438B/Felica | Log |
Readfwrite Peer to pesr Host-based card emulation
Mode Mode Mode
-
= Controller Configuration
Description: TI v | Trace flags
Configuration: READERTYPE=NCI (TRF7I70) ICTYPE=SERIAL PORT=COMED
Contraller: [NCI (TRF7970) '] Bus: [SERIAL '] Part: [NDnE ']
Detected device ID: Check NCEF () Insert large text
| Read MDEF on indicati
&4 an ndization CC-Configuration {advanced)
Bit rate: Suppress MDEF RTDAction
MDEF size:
Skark R Skop RW Start PP Stop PEP Start CE Stop CE
Skatus:

6/18/2013
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PC GUI

(First Step after Config of the COM port)

* Press Start NFC Button, if correctly setup, then NFC: Start
OK will appear in lower left hand window of the GUI.

= Stollmann MFCPlayer dversion 10.57.5)  Fwh 8.1.0.38

i3 TEXAS
INSTRUMENTS

Device detection

Current local role:
Detected device type:
Detected device ID:
Bit rate:

MNDEF size:

> IFC: Start OK

Configuration: ’TI

n ] l Trace l

Configure

Technology | RjwiMDEF | Rjwilegacy | Ryw:Mifarestd | Pzp | CE: NDEF 150 144438/B/Felica | Log |

Unregister Skart MFC Stop MFC ”
S n

7/

===

Read/write

Mode

150 144430

150 144438

@ 106 ) 212 ) 424 O
Innavision Jewel, 106 kbit)s

FaliCa, 212 khitfs

FeliCa, 424 kbit/s

150 15693 [ 6.7 khitfs

Configuration

Pall remaval

Check NDEF

Read MDEF on indication
Suppress NDEF RTDAction

Skark R

45

Stop R

Peer to peer
Mode
Initiatar
Target

Service

[T] SMEP server
|:| MFP server
Configuration

Suppress NDEF RTDACtan
[T Transmit SMEP an indication

Skop P2P

Stark P2

Host-based card emulation
Made
@ 150 144434
() 150 144436
FeliCa

Configuration
) Insert empty
I Insert WCard
*) Insert URI
@ Insert bext
~ Insert Smart Poster

) Insert large text
CC-Configuration {advanced)

[ Enabled

Start CE

Stop CE

6/18/2013
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NFC/RFID READER/WRITER
MODE



Reader/Writer Mode

« For those wishing to use Reader/Writer Mode, press the Start RW button.
— (RW: Start OK will appear in lower left hand window of the GUI)

P = | x
I TEXAS Configuration: ’TI 'l [ Trace l Configure Unregister ] Start NFC Stop NFC ”
INSTRUMENTS S n
Device detection Technology | RAW:NDEF | RyW:Llegacy | R/W:Mifarestd | pzp | cE:nNDEF 150 144438/8/Feica | Log |
Readwrite Peer to peer Host-based card emulation
Mode Mode Mode
150 144434 Initiator @ IS0 144434
15O 144438 Target ) IS0 144438
e - o o Service e
06 kbit/s )
[] SMEP server Configuration
|:| MPP server ) Insert empty
Current local role: 6.7 kbitle Configuration () Insert VCard
S ) InsertURI
RW ; Suppress MDEF RTDAction )
i . Configuration @ Inserttext
Detected device type: [ Transmit SNEP on indication
Poll remova _) Insert Smart Poster
Detected device ID: Ched: NDEF () Insert large text
| Read NDEF on indicati
=2 on indication CC-Configuration {(advanced)
Eit rate: Suppress NDEF RTDAction
MDEF size:
Start RW [ Stop RW l [ Start P2P l Stop P2P Start CE Stop CE
_r RW: Start OK ﬂ
6/18/2013
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Hardware LED status indicators
(Reader/Writer Mode)

« When hardware is in reader/writer mode, LED1 will be flashing and
then go solid when an NFC/RFID tag is presented.

8.8 555 54% 7,,0529 USB 2%
.2 e28 ey s
( u

TRF7970A s in
one or more of the

Reader/Initiator three modes

Mode

f 2 T840 1oy
£ 1«;.2‘2'5qu, o

24
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Reader/Writer Mode NFC-V tag

» After pressing the R/W button, present an NFC tag (formatted or not) — in this example we are presenting an
unformatted NFC-V (1ISO15693, Tl HF-I) tag.

Note the tab automatically flips to R/W: Legacy and the type of card is displayed graphically along with the Unique ID (in
this case: EO07000017F4EOQOE4)

» User can press the Format NDEF button to make the tag NFC-V type. (this puts Capability Container with empty NDEF

in the user memory.)

= O X
I TEXAS Configuration: [TI ']’ Trace l Configure Unregister l Start NFC Stop NFC ”
INSTRUMENTS ) n
Ceheetielecka | Technology | RAW:NDEF | RMW:legacy | Rjw:MifareStd | P2p | CE:NDEF 15O 14443A/BfFeliCa | Log |
{vicinity card) APDU transfer log Control
ﬂ Command: [ V] Exch. PDU
ISO 16693 oo st
Description:
Current local role:
RW
Detected device type: ALl EEF {
IS0 15693 Tag-it HF-I Plus Log:
Detected device ID:
E0:07:00:00:17:F4ENE4
Bitrate:
7
NDEF size:

6/18/2013
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Reader/Writer Mode NFC-V tag (cont.)

» 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, below can
be seen the results (formatted but empty tag)

X

(5] [=]
'f -{IE}SC'?SUMENTS Configuration: [TI '][ Trace l l Configure I [ Unregister ] Start NFC SI é”.] ann

Device detection

Technology | R/W:NDEF | R/W:legacy | Rjw:Mifarestd | P2p | cE:NDEF 150 144438/B/Fslica | Log |

(vickity card) Read
Level Index TNF Type Code Content Control

T
|

Fnr‘uﬁ Suppress

Auto read

Current local role:

RwW
Write
Detected device type:

RTD Text Control
15O 15693 Tag KH-IPhs | rrouRt | RTD SmartPoster | veard [ mMmvE |

Detected device ID: Lang. code: |English - Write

E0:07:00:00: 17:F4HED:E4

MFC powered by Texas Instruments

Format
Bit rate:
7 Text: Erase
MDEF size:
0of 250

RW: Read NDEF CK

6/18/2013
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Reader/Writer Mode NFC-V tag (cont.)

» User can now enter data into the bottom “Write’ window and press the Write button to
write NDEF message into the tag.

* When this occurs, screen will quickly flip to Write NDEF , then the user can 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

- | B
Unregister l Start NFC Stop NFC ”
S n

Technology | R/MW:NDEF | RAW:legacy | RA:Mifarestd | p2p | cE:NDEF 150 144438/B/Felica | Log |

I3 TEXAS Configuration: [TI

I "] l Trace l
NSTRUMENTS

Configure

Device detection

(vicinity card) Read
; Level Index TNF Type Code Content Contral
ISO 15683 0 0 RTDWellKnown T en  Welcome Texas Instruments Field Applications Engineers! &
MNFC powered by Texas Instruments - MFCLink Rocks!!

NFC is a growth engine for Texas Instruments across all business units!We value your skills - t...

T

] lh
FUPUITI Suppress

Auto read

Current local role:

R -
Write

Detected device type:

RTD Text Control
e ——— | RTDURT | RTD SmartPoster | veard | MmvE |

Detected device ID: Lang. code: |English -

E0:07:00:00: 17:F4ED:E4 Welcome Texas Instruments Field Applications Engineers!

Bit rate: NFC powered by Texas Instruments - NFCLink Rocks!!! FeEl
NFC is a growth engine for Texas Instruments across all business units!
7 Text: We value your skills - thanks for your attention! T
MNDEF size:
236 of 250

RW: Read NDEF OK

6/18/2013
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Reader/Writer Mode NFC Type 2 tag

\Y 4
A
Mifare UL
-
FF
é IL .h

Here is Tag Type 2 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 www.ti.com/nfc web page.

i3 TEXAS
INSTRUMENTS

Device detection

rForu

Current local role:

RW

Detected device type:
Mifare Ultralight (Type 2)
Detected device ID:

04:D0:9E: 1A:43:28:80
Bit rate:
106
MDEF size:
a40f 137
RW: Read NDEF OK

Configuration: ’TI

Read

Level Index TMF

0 0 RTDWellKnown Sp

- O x
"][ Trace ] Configure Unregister l Start NFC Stop NFC SI él[,ii n
Technology | R/W:NDEF | Ryw:legacy | R/W:Mifarestd | p2p | cE:NDEF 150 144434/8/FeiCa | CE:EmbeddedSE | Log |
Type Code Content Control
en Check this out - NFC powered by Texas Instruments!

RTDWellknown T

1 0
1 1 RTDOWellKnown U
1 2 RTDWellKnown act

http://www, ti.com/nfc
start application

Suppress
Auto read

Write

Text:

RTD Text RTD URI RTD Smart Poster
Lang. code: |English > | URL:  httpsfwwew, t.comfnfc

Check this out - NFC powered by Texas Instruments!

VCard MIME

Control

Write

Format

Erase

6/18/2013
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Reader/Writer Mode NFC Type 3 tag

Here is Tag Type 3 which has been formatted with the tool and then programmed as RTD URI.

i3 TEXAS
INSTRUMENTS

Device detection

Current local role:

R
Detected device type:
FeliCa (Type 3)
Detected device ID:
01:2E:30:C8:51:52:62: 77
Bit rate:
212
MDEF size:
28 of 208

= O x
Configuration: ’TI 'H Trace ] Configure Unregister l Start NFC St éll,ii ,ln
Technology | R/W:NDEF | RfW:legacy | RAW:MifareStd | P2e | CE:NDEF IS0 14443a/B/Felica | CE:EmbeddedSE | Log |
Read
Level Index TMNF Type Code Content Control
0 0 RTDWellKnown U http://www. ti.com/product/trfI9704 I
Check Tag
Suppress
[¥] Auto read
Write

RTDText | RTDURI | RTD SmartPoster | VCard | MIME |

Control

Prefix: [htq:l:!fwww. v] URIL:  ti.com productftrf7970A

Write

Format

Erase

6/18/2013
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Reader/Writer Mode NFC Type 4A tag

Here is Tag Type 4A which has been formatted with the tool and then programmed as VCard.

=B x
i }-EXAS Configuration: [TI v][ Trace ] Configure | | Unregister l Start NFC ” )
NSTRUMENTS Sté ;ann
IermaEREnT Technology | R/W:NDEF | RjW:legacy | RAW:MifareStd | P2p | CE:NDEFISO 14443A/B/FeliCa | CE:EmbeddedSE | Log |
Read
Level Index TMF Type Code Content Contral

0 0 MIME tesxt/x-vCard BEGIN:VCARD
WVERSION:3.0
N:Wyyatt;Josh;;:Applications Manager
FM:Josh Wyatt

ORG:Texas Instruments
TITLE:NFC Expert Suppress
URL:www.ti.com

EMAILTYPE=INTERNET;josh.wyatt@ti.com Auto read
TEL; T¥PE=voice work, pref:214-567-5124
Current local role: TEL:TYPE=cell214-567-5124

R

Write
Detected device type:

RTDText | RTDURI | RTD SmartPoster | VCard | MIME Contral
Mifare DESFire (Type 4) ext | I frars st | |
Detected device ID: Title: Applications Manager First name:  Josh
04:58:17: 3A:EF:22:80 Job title:  NFC Expert Lastname: Wyatt
) Format
ETtmE Phone:  214-567-5124 Mabile: 214-567-5124 E-Mail:  josh.wyatt@t.com
Company: Texas Instruments Country:  USA City:  Dallas
MDEF size:
URL: ww, H,com Code: 75243 Street: 13532 M. Central Expressway
339 of 2046
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Reader/Writer Mode NFC Type 4B tag

» Hereis Tag Type 4B (RF430CL330H) which has been formatted with the tool and then
programmed for NFC Forum Bluetooth Connection Handover.

i3 TEXAS
INSTRUMENTS

Device detection

N

1SO 14443-B

n=-C

rForum

Current local role:

RW
Detected device type:
150 144438 (Type 4)
Detected device ID:
24:B5:AZCE
Bit rate:

106
= | > MNDEF size:

63 of 3072

———— > RW:Read NDEF OK

Configuration: ’TI ']l Trace l

Configure

Unregister ] Start NFC Stop NFC ” ’
S n

= 0O x

Technology | RMW:MDEF | RMW:Llegacy | RAW:Mifarestd | P2 | cE:NDEF 150 144434/B/Felica | CE:EmbeddedSE | Log |

Read

Level Index TMNF Type Code Content

Control

Suppress
Auto read

Q 0 MIME application/vnd bluetooth.ep.oob 2100060504 030201000945 6561 64 5365
74 20 4E61 6D 6504 0004 04 200503 1E11 0B
11
Write

RTDText | RTDURL | RTD SmartPoster | vcard | mmvE |

Control

Lang. code: |English -

MNFC powered by Texas Instruments

Text:

Erase

6/18/2013
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Reader/Writer Mode NFC Type 4B tag (cont.)

» Hereis Tag Type 4B (RF430CL330H) which has been formatted with the tool and then

programmed with an image (MIME).

>

i3 TEXAS
INSTRUMENTS

Device detection

ISO 14443-B
—

e
O l‘u.lﬁ

—_—

Current local role:
RwW
Detected device type:
150 144438 (Type 4)
Detected device ID:
qA:2FiF6:EF
Bit rate:
106
MDEF size:
2879 of 3072

o> RW:Read NDEF OK

Configuration: "I'I

Unregister ] Start NFC Stop NFC .
sté//mann

Technology | R/W:NDEF | RMW:legacy | R/W:Mifarestd | P2p | CE: NDEF IS 144434/BfFelica | CE:EmbeddedSE | Log |

Read

Level Index TNF Type

0 0 MIME image/jpg

Code Content

Control

Read

Check Tag

Suppress
Auto read

Write

RIDText | RTDURL | RTDSmartPoster | VCard | MIME |

URI: C:fUsers/a0367743/Pictures/EAWS_Wings.jpg

Control
Wirite
Select image
Format
Erase
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Exiting or Stopping the Reader/Writer Mode

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

I TEXAS Configuration: [TI "] [ Trace l Configure Unregister Start NFC Stop NFC jl ’
INSTRUMENTS S n
Device detection Technology | R/:NDEF | RAW:legacy | Rw:Mifarestd | P2r | cE:NDEF IS0 144438/B/Felica | Log |
Read write Peer to peer Host-based card emulation

Mode Mode Mode

150 14443A Initiator @ IS0 14443A

ISO 144438 Target ) 150 144438

@ 106 () 212 () 424 ) 848 ) FeliCa

Service
Innovision Jewel, 106 kbitfs .
' || SNEP server Configuration
Felica, 212 kbitfs i
|:| MPP server () Insert empty

FeliCa, 424 kbitfs -

Current local role: Confi i ) Tneext YW
' 150 15693 [ 6.7 kbit/s onhguration % Insert URL
I Inser
. Suppress NDEF RTDAction
X . Configuration @ Insert text

Detected device type: || Transmit SMEF on indication

Poll remaoval () Insert Smart Poster
Detected device ID: Check NDEF () Insertlarge text

| Read NDEF on indicati

=4 on indication CC-Configuration (advanced)
Bit rate: Suppress MDEF RTDAction
MDEF size:

Start RW Stop RW Start P2P Stop P2P Start CE Stop CE
RW: Stop QK ﬂ

/

/
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NFC/RFID CARD EMULATION
MODE



Card Emulation Mode

» For those wishing to use Card Emulation Mode, under the Host-based card emulation,
choose the Mode and the Configuration, then press the Start CE button.
— (CE: Start OK will appear in lower left hand window of the GUI)

i3 TExas
INSTRUMENTS

Device detection

Current local role:

CE

Detected device type:
Detected device ID:

Bit rate:

MDEF size:

=P CE: Start OK

Configuration: ’TI

A

Configure

Unregister ] Start NFC Stop NFC
sté//mann

Technology | RM:NDEF | RAW:legacy | R/w:Mifarestd | p2p | cE:NDEF 150 14443a/B/Felica | Log |

Read /write

Mode

150 144434

150 144438

@ 106 (0 212 () 424 () 848

Innovision Jewel, 106 kbit/s

FeliCa, 212 kbit/s
FeliCa, 424 kbit/s

150 15683 [] 6.7 khitfs

Configuration

Poll removal

Check NDEF

Read NDEF on indication
Suppress NDEF RTDAction

Start RW Stop RW

Peer to peer
Maode
Initiator
Target

Service
|:| SMEP server
[ NPF server

Configuration
Suppress NDEF RTDAction
[ Transmit SNEF on indication

é Enabled
Start P2P Stop P2P Start CE Stop CE

Host-based card emulation
Maode \
5 [

rem 4 AdAn
L L 199938

150 144438

150 144438

reliLa

Configuration

Choose Aor B

A

nsert larg

m
]
B

CC-Configuration (advanced)

6/18/2013
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Hardware LED status indicators
(Card Emulation Mode)

« When hardware is in card emulation mode, LED3 will be solid.

Card Emulation
Mode

3 S e
R Y X
RO " }:é

36
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Hardware LED status indicators
(Card Emulation Mode, cont.)

* When hardware is in card
emulation mode, and NFC
enabled device acting as
reader/writer is presented, 7 =
LED in center of PAD1 will Bl :  Bupooyl4
illuminate. - ©

« The PAD1 LED will flash as
the device approaches,
then when field strength is
sufficient it will stay on
solid.

HF Field Present

Card Emulation
Mode

-..'
s WMENTS
2 :
| .

Wi3 TEXAS INSTRUMENTS
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Card Emulation Mode (cont.)

 When an NFC handset (or other NFC enabled reader/writer) is presented, the
hardware will be read out just like a passive NFC/RFID tag.

» Here we show various screen captures from handset application called NFC
TagReader (from KDDI)

A PN s ortPoster
‘ ddress

Display Name t 1 Card emulation by Sto//mann Card emulation by Sto//mann This is a large RTD TEXT demo message

NFC Expert

Family Name

Expert

First Name

NFC

Full Name

NFC Expert

Phone Number List

WORK : +49040890880

Email List

INTERNET : info@stollmann.com
Address List
Mendelssohnstrasse 15D Hamburg 22761

for NFC card emulation demo. It uses some
www.stollmann.com many lower PDU transactions to transfer
the whole contents of this message

y
Organization Name List
Stollmann E+V GmbH
Web site List
http://www.stollmann.com/

VCard URI text Smart Poster Large text

6/18/2013

W3 TEXAS INSTRUMENTS



Card Emulation Mode (cont.)

 When an NFC handset (or other NFC enabled reader/writer) is presented, the hardware will be
read out just like a passive NFC/RFID tag.

» Here we show the GUI screen, as it is showing the packet activity between the NFC handset
(or other reader/writer) and the hardware.

i3 TEXAS

[ = |
Unregister I Start NFC Stop MFC
sté//mann

Configuration: ’TI '][ Trace ] Configure
INSTRUMENTS

Eeneskiet=ctio) | Technology | mjw:nDEF | RAW:legacy | Rpw:Mifarestd | p2p | CE:NDEFISO 14443afBfFeliCa | CE:EmbeddedsE | Log |

Log
-
1D 0x0000E104 selected -
TX (hex):
90 00

R¥ {hex):
00 B0 0000 20
I | TI: 15014443-4 command: READ BINARY
O TX (hex):
rnr‘um 0044D1023F 53709101 1E 540265 0E 4361
7264206560 756C 61 7469 6F 6E 2062 79 20

S0 00
Current local role:
— W) . Log of NDEF Message

Detected device type:
CE: ISO 14443A
Detected device ID:

A 2FFGiEF
Bit rate: RX (hex): 3
00 B0 00 40 08
106 150144434 command: READ BINARY
MNDEF size: T (hex):
03016163 74009000

150144434 command: READ BINARY

TX (hex):

53746F 2F 2F 6D 616EGE 1101125500 77 77
77 2E 7374 6F 6C 6C 6D 61 6E 6E 2E 63 6F 6D 51
9000

being read out

6/18/2013
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Card Emulation Mode (cont.)

* You can also use a handset application (like the KDDI one) to write an image (for example) to
the hardware.

I TEXAS Configuration: |TL v|| Trace | | Configure
INSTRUMENTS

| Unregister

Device detection Technology | R/W:NDEF | RyW:legacy | R/W:Mifarestd | P2p | CE:NDEFISO 144434/BfFeiCa | CE: EmbeddedSE | Log

Log

I Imoge 15014443-4 command: UPDATE BINARY -
TX (hex): -

9000

RX (hex):
Ready to write the content I l J 00 D6 1B 60 20 01 A2 5543 8E 7D 3F 2A EF FEDD
Please hold over to the NFC tag/device S G69E2 A 4ES7 TF A36A 12DA 3749DA 16 25 4F

7,062bytes space required. g AF 4C 82 3D 47
y 2 q rurum 15014443-4 command: UPDATE BINARY

T (hex):
Current local role: 9000

Dilmddevicewpe: Eggjseg:so 18 20D 476802 0F AG ASBIFF 0p [t Log Of NDEF Message

8F DB 4F F7EB 36 AC AC 36 F5 4C FF D39

CE: ISO 144438 15014443-4 command: UPDATE BINARY . - .
N _ being written over the air
etected device ID: TX (hex):
9000
W _ from handset
Bit rate: RX (hex):
00 D600 0002 1B 96
106 15014443-4 command: UPDATE BINARY
MDEF size: TX (hex):
Make Read-Only 5000 - i
NFC: Technology detected |

6/18/2013
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Card Emulation Mode (cont.)

» Then of course the user can read back the image (or other data) from the hardware, using the
application on the handset as well. (Master Yoda shown below in ~7kB form)

p T L 65%m 16:19
NFC TagReader

!  1 Reading

I e Ca
20130521_161939_211.jpg

6/18/2013
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R/W & Card Emulation Modes used In
conjunction with one another

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

@ (&)
{‘TIE)SC'?IiUMENTS fe [Tl v][ Trace ” Configure ] [ Urregister I Start NFC l Stop NFC I st éj/ n | *:"}E’S(?EUMENTS G [Tl v]l Trace ” Configure I l Unregister ] Start NFC l Stop NFC I st é” n

“““““““““““““ Technology | R/W:NDEF | RjW:legacy | RMW:Mfarestd | P2 | CErMDEF SO 144434/B/FeliCa | Ce:EmbeddedsE | Log | ErmiEm | Technology | mpW:nDEF | Rjw:legacy | RAw:Mfarestd | pop | CE:NDEF IS0 14443A/BfFeliCa | CE:Embeddedst | Log |

Read Log
Level Index TNF Type Code Content | Contl e
ex):
150 14443-B 0 0 MIME imagefjpg m 006000 0001
150144434 command;: READ BINARY
‘.,

Check Tag TX thex):
169000

V] st
Or U | = | 5 b
Auto read B0 00
15014443+ command: READ BINARY
rrent local rol local T (hex):
" 165000
etected device type: | | Il Detect= d device type: RX (hex):
RTIDText | RTDURI | RTDS tr | vead | MOME | Conrol | 0080000001
0 144438 (Type 4) ext | [ martposter [ veard | CE: 150 144438 150144434 command: READ BINARY
Write
tected devio URL:  C:/Usersfa0367743 Pictures/NFC Images for transfer/1301081622275pg¢  |Selectimage Detected device ID: TX fhex):
0203 1690 00
ormal
rate: Bitrate: RX (hex):
8000
6 150144434 command: READ BINARY
size:

™ he)s
16 9000 [l

RW: Read NDEF 0K

Hardware set in CE mode

6/18/2013
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NFC/RFID P2P MODE



Peer to Peer Mode (P2P)

» For those wishing to use P2P Mode, under the Peer to Peer column, choose the SNEP
box, then press the Start P2P button.
— (P2P: Start OK will appear in lower left hand window of the GUI)

i3 TEXAS
INSTRUMENTS

Device detection

Current local role:
PP

Detected device type:
Detected device ID:

Bit rate:

MOEF size:

_r P2P: Start OK

Configuration: ’TI

'] l Trace ] l Configure ] l Unregister I Start NFC Stop NFC

Technology | RW:NDEF | R/W:legacy | RW:MifareStd | P2p | cE: NDEF IS0 14443a/BfFelica | Log |

s@nn

Read jwrite
Mode
1S0 144434
150 144438

@ 108 O 212 O 424 () 848

Innovision Jewel, 106 kbit/s
FeliCa, 212 khitfs
FeliCa, 424 khitfs

150 15693 [ 6.7 khitfs

Configuration

Foll removal

Check NDEF

Read NDEF on indication
Suppress NDEF RTDAction

Start RW Stop RW

Peer to peer

Mode

arget

Service

SMEP server h

D NPP server

Configuration

Host-based card emulation

Mode
) 150 144434
@ 150 144438

FeliCa

Configuration
) Insert empty
@ InsertVCard
) Insert URL
() Insert text
() Insert Smart Poster

") Insert large text

CC-Configuration (advanced)

StartP2pP @[—hﬂ l

l Start CE ] Stop CE

6/18/2013
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Hardware LED status indicators
(P2P Mode)

* When hardware is in P2P mode, LED1 & LED 2 will alternately be flashing.

 When NFC device is presented, the mode which is being used by the hardware
(initiator or target) will go solid.

 After transfer is complete, the LEDs will go back to alternately flashing

Reader/Initiator
Mode

W3 TEXAS INSTRUMENTS



Peer to Peer Mode (P2P) (cont.)

« When NFC Enabled device is presented (no app open in this case), the GUI screen flips
over to P2P mode.

« Message can now be sent from GUI to the NFC enabled device using the Transmit
button. This will open either the native app on the phone or a default one (NFC
TagReader (from KDDI shown here))

12:31
NFC TagReader

" -IE}S("?]gUMENTS Configuration: |'|'I " | Trace | | Configure | | Unregister | Start NFC | Stop MFC | Sl éll,’li in " _, Recdlng

Device detection

Technology R/W: NDEF R/W: Legacy R/W: Mifare Std P2r CE: NDEF ISO 14443A/B/FeliCa Log

Receive (Server )
Text
Level Index THF Type Code Content
NFC powered by Texas Instruments

Current local role:

PP Transmit (Client)

Detected device type: RTDText | RTDURI | RTDSmartPoster | vcard [ MIME Control

P2P: Initiator _— i
Lang. code: |English - Transmi it

Detected device ID: B —

01:FE:B3:F0: 39:E6:02:33 NFC powered by Texas Instruments Auto

Bit rate: Text:

212

NFCi Technology detected 2 SteImamn A7

6/18/2013
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Peer to Peer Mode (P2P) (cont.)

« When NFC Enabled device is with an application open for doing P2P, the GUI screen
flips over to P2P mode as before.

» Message can now be sent from the NFC enabled device to the GUI.

* Here we are “Beaming” a URL to a Tl website, other message types can also be sent
over too.

— Alternative Radio Handovers, text content, SmartPoster, Phone Numbers, Applications, Images, etc.

@ Share

@
*yTIE)S("?SUMENTS Configuration: [TT v\‘ Trace H Configure H Unregister | Start NFC ‘ Stop NFC | st Eﬂ' } n

Device detection

Technology | Rjw:NDEF | Rjwilegacy | Rpw:mifaresid | PP | CE:NDEF ISO 14443a/E/FeliCa | CE:EmbeddedsE | Log

& URL Receive (Server)
£ Level Index TNF Type Code Content
U 0 0 RTOWelKnown U httpy// focusti.com/wireless/docs/wirelesso

Ready to send by Beam
Please hold over to the NFC device

verview.tsp?familyld=2003&sectionld=646 &tabld=2735&DCMP=WT...

Current local role:
P Transmit (Client)

Detected device type:

RTDText | RTDURI | RTDSmartPoster | vcard | MIME Centrel
P2P: Target _ )
Lang. code: |English - ‘ Transmit |
Detected device ID: e — B
OLFE: ICEAA LG 7ELAL NFC powered by Texas Instruments Auto
Bit rate: Text:

212

SNEP: Receive OK SNEP Stollmann APT

6/18/2013
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Peer to Peer between two

NFCLInk hardware sets

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

v]l Trace ] l Configure l [ Unregister ] Start NFC I Stop NFC l st E"l in

PP | CE:NDEFISO 14443A/B/FeliCa | Log |

i3 TEXAS c
INSTRUMENTS

Device detection

= Stollmann NFCPlayer (version 1.0.57.5) FW:8.1.0.38

v | RM:NDEF | RMW:legacy | RAW:MifareStd | Device detection

i3 Texas @

'][ Trace ] [ Configure ] [ Unregister ] Start NFC Sl él'/ n

INSTRUMENTS °

[ Technology [ Rpw: o

EF | RMilegacy | RMVi:MifareSwd | P2 | CE:NDEF 150 144434BfFeliCa | Log |

Receive {Server)
Level Index TNF Type Code Content
[ MIME imzgefjpg

<€—— Message

received
urrent local rok
3 (Client)
etected device tyy TDText | RIDURI | RIDSmartPoster | veard |MOMGE |  Contol |

Hardware set in P2P mode

6/18/2013
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Peer to Peer between two
NFCLIink hardware sets (cont.)

i3 TEXAS
INSTRUMENTS

Device detection

Current local role:

P2P
Detected device type:
P2P: Initiator
Detected device ID:
01:FE:00:01:02:03:04:05
Bit rate:

212
MDEF size:

Configuration: ['I'I

'] l Trace I [ Configure

[ Technology | RAw:NDEF | RpW:legacy [ Rpw:Mifarestd | P2P | CE:NDEF1SO 144434/B/FeliCa | CE:Embedded SE | Log |

Unregister ] Start NFC St@"ln

Receive (Server)

0

R R ooo
Mo oo

Level Index TNF

RTDWellKnown
RTDWellKnown
RTDWellKnown
RTDWellKnown

RTDWellKnown
RTDWellKnown

Code Content
http:/fwww. stollmann.com
http:/fwww. ti.com/nfc

en Check this out - NFC powered by Texas Instruments!
http:/fwww. ti.com
start application

Multiple Types of P2P
messages received

Text:

Transmit (Client)

RTDText | RTDURI | RTDSmartPoster | vCard | MIME |

Control

Lang. code: |English -

NFC powered by Stollmann

SNEP Stollmann APT

6/18/2013
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Advanced Features with P2P

- | O | X
Taisd]
{ I TEXAS Configuration: |TI "| Trace || Configure | ‘ Unregister | Skark MFC | Stop MFC | ”
INSTRUMENTS T— S n

Der

Device detection Technology | RfW:MDEF | Rfw:legacy | Rywi:MfareStd | P2P | CE:MDEF IS0 14443A/E(FeliCa | Log

Connection 1 (SAP = 15) /
Start liskener |St0p listener | Listener ready Max, window size: 1 = | Transmit | RX bytes: 41600
Conneck | Disconnect | Connected MIL: 128 = W Continuous T¥ bytes: 0

Cur —
P: Randomize size
Def
E Echo server
Def
o Connection 2 {SAP = 14)
. Current local role: — —
2 pop Skart listener |St0p listener | Listener ready Mazx, window size: 1 = | Transmik | R¥ bytes: 0 /
- Detected device type: :

e Connect | Disconneck | Connected MIL: 125 = V| Continuous TX bytes: 28544
- P2P; Targst —

Detected device ID: Randormize size

05:14:44:34 Echo server

Bit rate:

21z p

MOEF size: Start MFC | Stap NFC |

(PN ] stglfmanin

P2P: Transmit OK SMEP | Stollmann API

v T e TS AF="T5]
Start liskener |St0p listener | Listener ready Max, window size: 1 = | Transmit | R bytes: 0
Conneck | Disconnect | Connected MIL: 128 o W Continuous T# bytes: 41600

Randomize size

Echo server

Connection 2 {(SAP = 14)
Current local role:

pop Start listener |St0p Iistener| Listener ready Mazx, window size: 1 5 | Transmik | Rx bytes: 28544

Detected device type: ]
SERLHE ST Conneck | Disconnect | Connected MILL: 125 v V| Continuous T bytes: 0
P2P: Initiator —_—

Detected device ID: Randamize: size

01:FE:00:01:02:03:04:05 Echio server
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NFCLINK FILE STRUCTURE



What is being installed?

The NFCLink installer will include the following folders:

1.
2.
3.

doc — User Guide.
driverlib = UART, GPIO and Timer drivers.

examples/allModes — Reader/Writer, Peer to Peer, and Card
Emulation projects. (Only CCS for release)

a) RW_P2P_CE_1 - USB (CDC) interface to the host.

b) RW_P2P_CE_2 - UART Module interface to the host.

nfclinklib — NFC source + binary files used on the CCS projects.

a) allModesLib — Library File.
b) Source — TRF7970A drivers, and NFC Controller Header Files.

usblib430 — USB drivers.
utils = NFC Player installer.

Note: The folder structure complies with MSP430Ware structure,

and will be part of it on the upcoming August release.

; nfclinklib

, doc
. driverlib
. MEP430F5m0 G
. deprecated
Jinc
, examples
, allMedes
. RW_P2P_CE 1
, RW_P2P_CE 2

, nfclinklib

, aliModesLib

, Source

. ushlib430

| Source
) Fhoe_Fdo_Core_Lib
. USB_API
. USE_config

J utils

6/18/2013
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PORTING TO OTHER MSP430s



MSP430s Porting Overview

The following layers will have to be modified when portlng
to other MSP430s:

1. Host Interface — Code examples will include USB / UART.

Future releases will include SPI and I12C implementations —i.e.

using an Aardvark™ |2C/SPI Host Adapter for testing.

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

3. TRF7970A transceiver Interface — SPI w/ Slave Select
module. Future releases will include Parallel.

{Windows, Android, Linux, QNX)

@
2
i h SOURCE
CODE
NCI

PROTOCOL INTERFACE

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

( PROTOCOL HANDLING & COMMUNICATIONS DRIVER )

HOST MPU ]

LIBRARY
> FORMAT
(*.LIB)

SOURCE
CODE

NFC or RFID DEVICE
(PEER, READER/WRITER, TAG) 54
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Host Interface Modifications

There are three functions that must be modified to interface with

1.

the host.

Host_Interface::Init() —

Initialization for the module and RX ISR. For RW_P2P_CE1
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 (length)
bytes.

The RX ISR for the host interface —
EYTE USBCDC_handleDataReceived (BYTE intflum) & RW_PZP_CEI_EX.

__interrupt wvoid USCI_A1_TISR(void) < RW_P2P CE2_Ex.
Store incoming bytes into Host_ Interface::recbuf.

Note: Include necessary files for the Host_Interface module inside

folder.

( HOST MPU B
"]

= RW_P2P_CE_1 [Active - Debug]
» :;:f' Binaries
+ [n Includes
(&= Debug “Copt
» o driverlib
4 [ hostlnterface
+ |om Foo FBoc_Core_Lib
+ [Fg USB_API
+ (2 USB_config . oy
.| [ % host_interface.cpp (L8)
host_interface.h
mspd30USE.crnd
ushConstructs.c
usbConstructs.h
> ushEventHandling.c
» [ nfclinklib
+ = targetConfigs
» | Ink_msp430f5529.cmd
+ gy main.cpp
» g systemn_pre_init.c

SOURCE
CODE

6/18/2013
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General MSP430 Modifications

There are five functions that must be reviewed :

1. 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 = 25MHz.

2. 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.

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

4. 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. (i.e. For a 2MHz Clock -
TICKS_PER_MSEC = Ref. CLK /1000 = 2 x 1076 / 1000 = 2000)

5. GPIO::Init() -
Initializes the External Field LED (P1.1), External Field debug pin (P4.1), Any
Mode LED (P1.3), RW/Initiator 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)

Tg

NCI
PROTOCOL INTERFACE
( NFC & RFID API / OP CODE DISPATCHER )

(HARDWARE ABSTRACTION LAYER)
("PROTOCOL HANDLING & COMMUNICATIONS DRIVER }

——

N
=

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

SOURCE
CODE

LIBRARY
> FORMAT

(*.LIB)

f

SOURCE
CODE

6/18/2013
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TRF7970A Interface Modifications

There are five functions that must be reviewed:

s

4 = RW_P2P _CE_ 1 [Active - Debug]
. 4% Binaries

1. TRF797x_setup() — HOST MPU
Initializes the interface to the TRF7970A (SPI / Parallel). £ (Windows, Android, Linux, QNX) J
Initializes the TRF7970 EN pin, then sets up the IRQ pin with a rising edge g
interrupt. Afterwards, it writes to the TRF7970 to ensure it has been initialized T[
properly. (RFID.cpp/.h) SoURCE
Note: For this release only SPI w/ SS will be supported. L l cope

PROTOCOL INTERFACE
INFC & RFID APl / OP CODE DISPATCHER
(HARDWARE ABSTRACTION LAYER)

("PROTOCOL HANDLING & COMMUNICATIONS DRIVER }

2.  RFSPI:init() -
Initializes the SPI module as 3 pin SPI, 8 bit Master, MSB, Clock Pol/ Phase =0,
SPI Clock ~ 4MHz using the SMCLK = 25MHz as reference. The Slave Select will
be manually set — ensure that SLAVESELECT _OUTPUT is using the correct LIBRARY
GPIO (SPI.cppl.h) > fomn
Note: Please see the datasheet to match '
3. TRF797x_IRQ_ISR() -
Ensure that the interrupt service routine for the IRQ pin (rising edge interrupt) is
Setup CorreCtIy' (RFIDCpp) - General MCU Drivers (System Clock, Timer, WDT)

SOURCE
CODE

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

(SPl.cpp)

5. RFSPI: :transfer() - [ NFC or RFID DEVICE J
Writes to the SPI TX register, and returns the value of the SPI RX register. (Ensure [
USPITXBUF and USPIRXBUF are defined appropriately). (SPI.h)

6/18/2013
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MEMORY FOOTPRINTS



CCS Optimization Options

'@ Properties for RW_P2

type filter text Optimization
: Rescurce

CC5 General
4 CC5Build Configuration: | Debug [ Active |

4 MSP430 Compiler
Processor Options

Optimization
Optimization level (--opt_level, -0) [U

Debug Options
Include Options Control speed vs, size trade-offs ([0=size, S=speed) (--opt_for_speed, -mf] [U
ULP Advisor
> Advanced Options
> MSP430 Linker
Builders
» CfC++ Build
» Cf/C++ General

Debug

Project References
Run/Debug Settings
Task Tags

7‘\- : -
C) Hide advanced settings Cancel
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NFCLink CCS Memory
Footprint Overview

Mode + USB CDC Optimization
(CCS Project stand Level Flash (kB) | RAM (kB)
alone w/o library) (0-4)

Card Emulation 0 84.3
4 62.3 6.2
Peer to Peer 0 71.2 6.2
4 51.3 6.2
Reader/Writer 0 78.4 6.2
4 57.2 6.2
All Modes 0 91.5 6.2
4 68.1 6.2

Note : The control speed vs. size trade offs (0 = size, 5 = speed) for all the memory footprints
was set to 0 — optimized for smallest footprint (size) .
Note 2: The memory footprints listed above are preliminary.
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RW_P2P CE_1 Memory Footprint

RW_P2P_CE1 Ex nfclink.lib Flash (kB) | RAM (kB)
Optimization Level Optimization
(0-4) Level
(0-4)
o) 0 91.3 5.8
1 0 88.2 5.8
Larger
2 0 86.5 5.8 — Footprint
(Development)
3 0 87 5.8
4 0 85 5.8
0 4 77.1 58 |
1 4 74.1 5.8
Smaller
2 4 72.3 5.8 —  Footprint
(Release)
3 4 72.8 5.8
4 4 67.7 5.8

—

Note : The control speed vs. size trade offs (0 = size, 5 = speed) for all the memory footprints was setto 0 —
optimized for smallest footprint (size) . /18/2013
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RW_P2P CE_2 Memory Footprint

RW_P2P_CE2_Ex nfclink.lib Flash (kB) | RAM (kB)
Optimization Level Optimization
(0-4) Level
(0-4)
0 0 85.1 6
1 0 84.2 6
Larger
2 0 83.1 6 — Footprint
(Development)
3 0 83.4 6
4 0 81.2 6
0 4 71 6 |
1 4 70 6
Smaller
2 4 68.9 6 —  Footprint
(Release)
3 4 69.3 6
4 4 63.8 6

—

Note : The control speed vs. size trade offs (0 = size, 5 = speed) for all the memory footprints was setto 0 —
optimized for smallest footprint (size) . /18/2013
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Summary

NFCLink Overview

NFCStack + Evaluation Overview
NFCLink Beta Release components
Software + Hardware Roadmap
NFCLink File Structure

Update cycle - Quarterly

For more information: www.ti.com/nfc
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http://www.ti.com/nfc

Backup
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Download Provided Firmware Image to MSP-
EXP430F5529 board

« Download, Unzip and Install MSP430 Flash Programming Tool from
Elprotronic website

o http://www.elprotronic.com/files/FET-Pro430-Setup.zip
 Connect USB-A end of USB cable to PC

6/18/2013
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Download Provided Firmware Image to MSP-
EXP430F5529 board (cont.)

* Place POWER SEL switch on MSP-
EXP430F5529 board (upper left
hand side of the board) in the eZ
position (middle)

« Connect mini-USB cable end of
USB cable to ezUSB connector on
MSP-EXP430F5529 board. (bottom
left side of board)

« Open Elprotronic FET-Pro430 tool
Graphical User Interface (GUI)

6/18/2013
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Download Provided Firmware Image to MSP-
EXP430F5529 board (cont.)

 In upper left corner of the
GUI, press Open Code File
Button and navigate to where
provided FW image is stored
on PC and select it.

— Examples/allModes/RW_P2P_CE_1/ccs/Debug
IRW_P2P_CE_1.hex
or

— Examples/allModes/RW_P2P_CE_2/ccs/Debug
IRW_P2P_CE_2.hex

* Choose Microcontroller Type
Group: (using dropdown)
MSP430F5xx

* Choose (using dropdown)
MSP430F5529

File  View

Setup Serialization Tools  About/Help

Open Code File > | N

SM File

Microcontroller Type

1) |
Group: MSP430F S hd

M5P430F55239 b

Target:
B5L:

Selected Device Information

RAM - 10240 bytes;  FLASH - 128 kB;

Feport
Reading Code File

dor
-- Code zize = 0x1682E [ 92206 ) bytex

Fort; USE HIDO170:.COM107
Spy-Bitwire [Z-wireg)

Total:

Balance:

0

F430F5523-Ma  path:  CATI StuffHF\TRF7S7ATRF7I70L

Power Device from Adapter

Yaltage

Ol

Check Sum
Source:  Ox2BBE3CD4

Memony: I:l

Device Serialization

Read SM

00000000

Erage / 'Wiite memory ophion;
* Al Memory *

Blow Securty Fuge
["]Enable

] BLOW FUSE

Device Action
"] Reload Code File

Enable Blark Check

O [ wormos ]
O (Vebseony e
O (e ]
O (oumones ]
O [Cuerss ]

[ | wRITE 5H ¢ Model

O (e )
0 [ repsmn

MNEXT [F3]
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Download Provided Firmware Image to MSP-
EXP430F5529 board (cont.)

» Next, press the AUTO 8 G —
PROG button |n the File View Setup Serialization Tools About/Help

Open Code File = | TIMSP430FE529-Ma  path:  CATI StufsHFATRFFI7«ATRFFIF0E  Blow Securty Fuse

Elprotronic tool and allow e 1 s

Power Device from Adapter D BLOMW FLISE

the tool to complete the Bl | Gone
Group, MSP430FBm: Pass oase 7l Fielaad Code File

_ POWER ON/OFF |
Ste pS . |M5P43DF5529 'J ] E— O \ Enable Blank Check
Total: RESET ——
Target:  MSP430F5529 Belamee 0 [+ AUTO PROG.

« NOTE: If more than one | e

Selected Device Information

board |S tO be programmed R - 10240 bytes;  FLASH - 128 kB; Memow: 023200003 ] (A ERASE FLASH
at this time, the NEXT (Or eaing Cade Fie d . Device Seriaizalion B [ sLenkcHEcK

- Code size = Ox16706 [ 91990 | bytes

F 5) b u tto n Can b e u S e d to JTAG communication intialization.... oK Fread SN @ \M

Werifying Security Fuse
Erasing renmary D WRITE SM / Model

it1 I JTAG communication initialization.....
program addltlpnal units Ao coie 9 [ e
iInstead repeating all the Ve check sum _ O [ oo

steps on previous slide.

JTAG [4-wires) * &l Memory \.-’-\LITD PROGRAM

MEXT [F&]

Erase / \wiite memory aption:
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NFCLINK + EMVCO AMPLIFIER
EXAMPLE



NFCLink MCU Board to TRF7970A EMVCo Amplifier
Hardware Connections

OTHER MSP- TRF7970A
CONNECTI EXP430F5529 SIGNAL NAME AMP BOARD
ON HDR J12 JP1

. EXT. P/S N/C GND PIN 1
+6VDC TO
EXT. P/S N/C OVDC PIN 2
o I
GND GND PIN 3
£y >
JP15
. (-F5529 N/C VIN (+5VDC) PIN 4
» BD.)
Py P23 EN PIN5
* n N/C SYS_CLK PIN 6
* P3.2 DATA_CLK PIN 7
* P3.0 MOSI PIN 8
* P3.1 MISO PINO
:
SLAVE_SELEC
L P2.6 - PIN 10
A N/C VDD_X PIN 11
P2.0 IRQ PIN 12

: «m -;.t.z)u'n .
2 0258 oo e Logic

“' Analyzer
and
Debug
Header
J12
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References

* ISO/IEC15693-3

» ISO/IEC14443-3, ISO/IEC14443-4
« ISO/IEC7816-4

« ISO/IEC18092

 NFC Forum Specifications
— http://www.nfc-forum.org/specs/
 MSP-EXP430F5529 Users Guide
— http://www.ti.com/lit/pdf/slau330
(schematic available in Section 5.3)
« TRF7970A Data Sheet
— http://www.ti.com/product/trf7970a
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