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Prerequisites

Hardware

1. 1x MSP-EXP430F5529 LaunchPad, orderable from the Tl eStore.
2. 1x DLP-7970ABP, orderable through third party vendors.

Software
1. Download NFCLink installation file.
2. Download Uniflash installation file.

Assumptions & Knowledge Base

1. The user should have knowledge of or be familiar with:
* MSP430F5529 LaunchPad

W3 TEXAS INSTRUMENTS


https://estore.ti.com/msp-exp430f5529lp.aspx
https://estore.ti.com/msp-exp430f5529lp.aspx
http://dlpdesign.com/
http://www.ti.com/nfclink
http://www.ti.com/tool/uniflash

Basic Installation
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Install NFCLInk

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

K#eshd * Wyatt Josh » Downloads » NFCLink -

@ Open ¥ Share with v Burn New folder

Organize v
P Favorites = Name Date modified Type
Bl Desktop B NFCLink-1.0-windows-installer.exe 6/7/201311:25 AM  Application &
& Downloads

 Double click installer and follow instructions.

a
-

» Installation Directory #

License Agreement

Setup - NFCLink
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,
Copyright (e) 2013, Texas Instruments -
’ 211 rights reserved. B
Pedistribution and use in socurce and binary forms, with or without
Imodification, are permitted provided that the following conditions
are met:

code must retain the above

Installation Directory  C:\ti\msp430\NFCLink_1.0 151

“ Redistributions of source
copvrioht notice.

@ lacceptthe agreement

Do you accept this license?  —
() Ido not accept the agreement

<Back || Net> || Cancel

< Back Next > <Back || net> |[ Canca
=
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Install NFCLInk

Ready to Install #

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

<Back |[ Net> || Cancel

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.

Itis recommended that you dose all other applications

S l/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.

Installing ”

Please wait while Setup installs NFCLink on your computer.

Installing

Unpacking files

< Back

Choose Install Location
Choose the folder in which to install Stollmann NFCStadk+Eva TT

R5.1.42.5, S ” n

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

< Back ][ Install ] l Cancel

Completing the NFCLink Setup Wizard

Setup has finished installing NFCLink on your computer,

= View Readme File

/

< Back Cancel
] Stollmann NFCSt:
Installation Complete
Setup was completed successfully. S /l n
Completed

Show details

o
by
i

Close
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Hardware Setup

uUSB

Connection
to PC
Jumper in position 1

for MSP430F5529
LaunchPad

—

D1 (green when

powered)
DLP-RFID2 @ &
Vi, 3 20130 0
TRF797OABP\ 180144438 PP EORY
I18014443A EM D3 OR7
18015693 "7"2' MSP430F5529

» / LaunchPad
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Detect COM Port

« Open Device Manager from Control Panel
* Determine COM Port from Ports Menu (MSP Application UART)

=4 Device Manager - ; - e
File Action View Help
ol AR NS NN ? Noo AN .Y
|| 4 cna0221354 -
3 Batteries (U
» ;M Computer

&¥ ControlVault Device
b g Disk drives
» B Display adapters
b ey DVD/CD-ROM drives
» 8% Human Interface Devices
X5 Imaging devices
» &= Keyboards
> B Mice and other pointing devices
b2 Modems
“ K Monitors
4 & Network adapters
13, Cisco Systems VPN Adapter for 64-bit Windows
&¥ Dell Wireless 5630 (EVDO-HSPA) Mobile Broadband Mini-Card (Composite WWAN Device) Network Adapter
L¥ DW1530 Wireless-N WLAN Half-Mini Card
l}‘ Intel(R) 82579LM Gigabit Network Connection
&¥ Microsoft Virtual WiFi Miniport Adapter
Y Ports (COM & LPT)
‘? Dell Wireless 5630 (EVDO-HSPA) Mobile Broadband Mini-Card (Composite WWAN Device) Status Port (COM4)
"? Dell Wireless 5630 (EVDO-HSPA) Mobile Broadband Mini-Card (Composite WWAN Device) GPS Port (COMS)
YF ECP Printer Port (LPT1)
“ -'?(' MSP Application UART1 (COM10) <€
7 MSP Debug Interface (COM9)

M Pracessors

m

[
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COM Port Settings

Right click on MSP430 Application UART Port, select Properties, and
visit Port Settings tab

« Adjust Virtual COM Port settings t0115200, 8, None, 1, Hardware
— Note that COM port numbers vary between systems

File Action View Help

e« @ EHET,

MSP Application UARTL ({COM12) Properties
a4 cnal221354

b @ Batteries

» g8 Computer

> ¥ ControlVault Device Bt g [115200

N S per secona:

b e Disk drives P

> Ay Display adapters

> 1_=1| DVD/CD-ROM dri

» 0% Human Interface Dev

» %4 Imaging devices

b -2 Keyboards Stop bits: [1

>--ﬂ Mice and other pointi

> 1= Modems Fow control: [Hardware

> ‘_: Menitors

> -F Metwork adapters

‘__f? Ports (COM & LPT) [ Advanced... ] [ Restore Defaults ]

- TF Dell Wireless 5630 ort (COM4)
? Dell Wireless 5630 rt (COM3S)
=" ECP Printer Port (L

Data bits: [B

Parity: [ Mone

» 4 Storage controllers
4 : .
oM System devices

.. llniversal Serial Bus controllers
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Install UniFlash

* Download UniFlash zip file to preferred download location.

« Extract all files from UniFlash zip file (note: UniFlash revision numbers
vary).

« The file path will depend on where the zip file has been downloaded.

1) UNIFLASH2.2.0.00016 " T Compressed (zipp.. 204,593 KB
Open 3
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Install UniFlash

« Execute UniFlash installation file (.exe file extension).

* The installation file can be found in the extracted file folder.
* Follow installation instructions.

* Note location of installation folder.

: " ' Click the type of Setup you prefer.
Cade Composer Studio UniFlash v2 Software License Agresment o changs the main instaliafion folder cick the Browse button.

Y— Description
MPORTANT — PLEASE READ THE FOLLOWING LICENSE AGREEMENT CAREFULLY, THIS IS A UniFlash Install Folder | e Select this option if you wish install al
LEGALLY BINDING AGREEMENT. AFTER YOU READ THIS LICENSE AGREEMENT, YOU WILL BE X 1 features for all product famiies. This wil
|ASKED WHETHER YOU ACCEPT AND AGREE TO THE TERMS OF THIS LICENSE AGREEMENT. DO =3 rows result in a large download size.

NOT CLICK "I ACCEPT" UNLESS: (1) YOU ARE AUTHORIZED TO ACCEPT AND AGREE TO THE
ITERMS OF THIS LICENSE AGREEMENT ON BEHALF OF YOURSELF AND YOUR COMPANY; AND

(2) YOU INTEND TO ENTER INTO AND TO BE BOUND BY THE TERMS OF THIS LEGALLY BINDING
JAGREEMENT OM BEHALF OF YOURSELF AND YOUR COMPANY, -
< b

(@ T accept the terms of the license agreement.

() 1do not accept the terms of the license agreement.

Texas Instruments Texas Instruments Texas Instruments

<Back <ot |[_ Ntz ] [ cand [ <ok [[ med> ][ conce
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Install UniFlash

« Continue to follow installation instructions, installing the appropriate

drivers for the application.

CCS UniFlash v2 Setup

=

Select Emulators

Select the emulators you want installed and deselect emulators you want to
leave out.

CCS UniFlash v2 Setup

CCS Install Options

Setup is ready to begin installation.

CCS UniFlash v2 Setup

Description

JTAG Emulator Support ol
Stellaris Emulators ‘ ‘

Tiva C Series ARM MCUs
Tiva E Series ARM MCUs
MSP430 Emulators
MSP430 USB FET
Blackhawk Emulators

[ [ 2

Install size: 833.91 MB.

Texas Instruments

<Back || Mext>

J |

Cancel

If you want to review or change any settings, dick Back. Click Next to begin installation.

Instal Directory: C:\ti/uniflashv2
Setup Type: Complete Feature Set

Product Families selected:
MSP430 Low Power MCUs
C28x 32-bit Real-time MCUs
Stellaris Cortex M MCUs
Tiva C Series ARM MCUs
Tiva E Series ARM MCUs
Wireless Connectivity CCxooox Cortex M Devices
Cortex-R4F MCUs

4

m

Texas Instruments

CCS UniFlash v2 Installation
Complete

CCS UniFlash v2 has been successfully
installed.

Click Finish to exit the installation wizard.

[CLaunch CCS UniFlash v2
[ Create Desktop Shortout
[ Create Start Menu Shortout.

< Back

I

Next »

]

Cancel
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Install the MSP430F5529 Target
Configuration

 Click File
« Choose New Target Configuration

« CCS UniFlash

File | Program Session Window Help

Mew Target Configuration(*.ccxml) File
Open Target Configuration(*.ccxml) File

Save Target Configuration(*.ccxml) File

i

« Select Connection (USB1) % Create CCXML File
« Select MSP430F5529 Device | oo " .

Connection: | T1MSP430 USBIS

Board or Device: H
M5P430F5528 -

MSP430F5630

M5P430F5631

M5P430F5632

M5P430F5633
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Load the Target Binary

Click Program

Choose Load Program

File | Program | Session Window Help

>

—

oad Program

—

d Bi P
oad Binary Program -

ase Cores..

L m
o

ave Memory...

erify Program

= =

erify Binary Program

Select path to “RW_P2P_CE_2.out” within TRF7970ABP software
folder, targeting MSP430 LaunchPad Core.

Default location for program file is:

— CA\TA\msp430\NFCLink_1.0.0.1\examples\allModes\RW_P2P CE_2\ccs\De
bug 7% Open Target Binary = 2 |

Path to Target Binary file:

> + |Browse

Target core:
’TI MSP430 USB1/MSP430 v]
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Hardware

Connection
to PC
Jumper in position 1
for MSP430F5529
LaunchPad
D1 (green when =
powered)
DLP-RFID2 @ &
V4.3 2013%,.03
T 180144438 P D2FEORA
~18015693 ¢ MSP430F5529
/ LaunchPad
Heartbeat LED

(will be blinking when
TRF7970A it is initialized
after using Uniflash)
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Execute NFCPlayer

« Execute NFCPIlayer by double clicking on icon generated during
NFCLink installation.

« The GUI will open as seen below.

1 1.0.57.5

I TEXAS Configuration: [TI '] - Unregister Stop NFC
INSTRUMENTS

Device detection

Technology | R/W:NDEF | RW:legacy | RpW:Mifarestd | P2p | CE: NDEF ISO 14443aB/Felica | Log |

Readfwrite Peer to peer Host-based card emulation
Mode Mode
150 144434 Initiator
150 144436 Target
@ w6 O 212 O 424 O 848 service © Felica
Innovision Jewel, 106 kbit/s
FeliCa, 212 khitfs
FeliCa, 424 khit/s
Current local role: 150 15633 [T 6.7 bitfs Configuration
Suppress NDEF RTDAction

. Configuration @ Insert text
Detected device type: [T Transmit SNEP on indication -

Poll removal () Insert Smart Poster

SMEP server Configuration
MNPP server () Insert empty
(@) Insert VCard
O Insert URT

Detected device ID: Chedk NDEF © Insertlarge text
Read NDEF on indication

CC-Configuration (advanced)
Bit rate: Suppress NDEF RTDAction

| Enabled
MDEF size:

StartRW StartP2P Stop P2P Start CE Stop CE
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Execute NFCPlayer

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

« Save this sub window and close.

= Stallmann NFGPlayer (version L0575 [=][= ][ =]
onriguration: e race onrigure nregister arl op ¢
I3 TEXAS Corfiguration: |T1 T Corfi Uniregist StartNFC | | Stop MFC
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
Cortroller:  [MCI{TRF7370) ~ | Bus: [sERIAL =] port; [Nene =)
Detected device ID: heck NDEF () Insert large text
| Read MDEF on indicati
= o indleation CC-Configuration {advancgd)
Eit rake: Suppress NDEF RTDAckion
|:| Enabled Configure
MDEF size:
Skark R Skop RW Start PP Stop PEP Start CE Stop CE
Skatus:
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Execute NFCPlayer

* Press Start NFC Button. NFC: Start OK will appear in lower left hand
window of the GUI.

= Stollmann MFCPlayer feersion LOST.5) P 3.1.0.38 o || B || &2

Unreqgister Start NFC Shap MFC !I ’
S n

Techrology | Ryws MDEF | RyWilegacy | Ryws:Mifarestd | pep | cE: NDEF 150 1444380B/Fsica | Log |

Configure

j TEXAS Configuration: ITI ']l Trace l
INSTRUMENTS

Device detection

Read/write Peer ko peer Hast-based card emulation
Mode Mode Mode
IS0 144434 Iniitiakor @ 150 144434
150 144436 Target ) 150 144436
@ 106 () 212 () 424 () 548 ) FeliCa
Service
I ision J |, 106 kbit,
nnowision Jewel, itls D SHEP server Configuration
FeliCa, 212 kbitjs _
|:| NPP server ) Inserk empky

FeliCa, 424 khitfs _
@ ! i ) Insert WCard

Current local role: 15015693 [ 6.7 khit/s Configuration L R
) Inser
i Suppress NDEF RTDACkion i
) i Configuration @ Insett bext
Detected device type: [ Transmit SMEF on indication
Poll remoyval () Insert Smart Posker
Detected davice ID: Check MDEF ) Insett large text
Read NDEF on indication CC-Configuration {advanced)
Bit rake: Suppress MDEF RTDAction
MDEF size:

Skark R Stop RW Skark P2P Skop P2P Skark CE Stop CE

—D WG Stat ok
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NFC/RFID Read/Write Mode
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Read/Write Mode

* Press the Start RW button to begin Read/Write Mode.
— (RW: Start OK will appear in green in lower left hand window of the GUI)

i3 TEXAS
INSTRUMENTS

Device detection

Configuration: ['I'I

[

Configure I[ Unregister ] Start NFC ” ’
S n

Technology | R/w:MNDEF | RpW:legacy | RjW:Mifarestd | Pzp | cE: NDEF 150 144434/8/Feica | Log |

Read/write Peer to peer Host-based card emulation
Mode Mode Mode
150 144434 Initiator @ IS0 144434
150 144438 [¥] Target ) 150 144438
) 106 212 424 848 . FeliCa
Service
Innovision Jewel, 106 kbitfs .
) [ SMEP server Configuration
FeliCa, 212 kbitfs _
|:| MPF server ) Insert empty
FeliCa, 424 kbit/s 5 1 tVCard
. () Insert VCar
Current local role: 150 15593 6.7 kbit/s Configuration -
() Insert URI

RW

Suppress NDEF RTDAction

) Configuration @ Insert text
Detected device type: [] Transmit SMEF on indication
Paoll removal (") Insert Smart Poster
Detected device ID: Check MDEF () Insert large text

Bit rate:

MNDEF size:

Read MDEF on indication
Suppress NDEF RTDAction

StartRW

Stop P2P

CC-Configuration (advanced)

[ Enabled

ey

Start CE Stop CE

_?mnr:miu( AN
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Read/Write Mode

 When hardware is in Read/Write mode, D2 will be flashing. The .
will switch to solid when any NFC/RFID tag is presented.

A NFC/RFID BOC
WP-7970ABP

A 1
)STERPACK 1B S

L

D2
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Read/Write Mode NFC-V Tag

* Present any NFC-V tag (unformatted NFC-V 1SO15693, Tl HF-I tag

shown).

— Tab automatically flips to R/W: Legacy. Type of card is displayed graphically
along with the Unique ID (in this case: EO07000017F4EQOEA4)

— Press the Format NDEF button to make the tag NFC-V type.

i3 TEXAS
INSTRUMENTS

Current local role:
RW
Detected device type:
150 15693 Tag-t HF-I Plus
Detected device ID:
E0:07:00:00; 17:FE0:E4
Bit rate:
7
NDEF size:

—1'—

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

Technology | RMW:NDEF | R/W:legacy | RMW:MifareStd | P2P | CE: NDEF 150 14443AfB/Felica | Log |

Configuration: ITI

x

s@nn

APDU transfer flog

Control

Commar d:[

M ] Exch. PDU

PDU:

Save PDU
Delete PDU
Check Tag

Era:

S
Format NDEF ﬂ-
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Read/Write Mode NFC-V Tag

 After the tag is formatted, the GUI status window will quickly flip to
Format NDEF OK, then the R/W NDEF tab will open, with the status
changing to RW: Read NDEF OK.

'i }-IE)SC':"\I:S{UMENTS Configuration: [TI '][ Trace l l Configure l [ Unregister ] Start NFC S ” n

Device detection Technology | R/W:NDEF | R/W:legacy | RM:MifareStd | P2p | cE:NDEF 150 14443 /Felica | Log |

{vicinkty card) Read

Level Index TNF Type Code Content Control

—
|
M

Furum Suppress

Auto read

ISO 16683

Current local role:

RW
Write
Detected device type:

RTD Text ontrol
IS0 15693 TagHt HF-1 Flus | rrouRt | RO smartPoster | veard [ mmE |
Detected device ID: Lang. code: |English hd Write
EQ:07:00:00: 17:F4E0:E4

MFC powered by Texas Instruments

Bit rate:
7 Text:

[w]

| a

o || g g
(|
n G
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Read/Write Mode NFC-V Tag

« Enter data into Text field and press Write button to write the tag.

« The screen will quickly flip to Write NDEF. Press Read or remove/re-
present tag to read newly written data.

- O x

I$ TEXAS Configuration: [T[ '] [ Trace l Configure Unregister l Start NFC fj ;
INSTRUMENTS S n
DermaEEE Technology | R/MW:MNDEF | R/W:legacy | RM:MifareStd | P2p | CE:NDEF150 144438/BfFelica | Log |
(vicinity card) Read
Level Index TNF Type Code Content Contral

I (e
T

|| Ih

Fnrum Suppress

Auto read

Current local role:

=] )
Write

Detected device type:

RTDText | RTDURI | RTD SmartPoster | vcard | miME Control
150 15623 Tag-t HF-I Plus | | martPoster | VCard | |

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

E0:07:00:00: 17:F4:ED:E4 Welcome Texas Instruments Field Applications Engineers!
Erase

Bit rate: MFC powered by Texas Instruments - NFCLink Rocks!!1 Format
’ MFC iz a growth engine for Texas Instruments across all business units!
7 Text: We value your skills - thanks for your attention!

MNDEF size:
236 of 250

RW: Write NDEF OK
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Read/Write Mode NFC Type 2 Tag

* Present Type 2 tag (programmed RTD Smart Poster tag shown).

« If Suppress NDEF RTD Action (in front panel) box is unchecked, tag
will open programmed web page.

i3 TEXAS
INSTRUMENTS

Device detection

\Y 4
A
Mifare UL
-
FF
é IL .h

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

S[E=.

Configure

Unregister l Start NFC Stop NFC I[ ;
S n

= O X

Technology | R/W:NDEF | Ryw:legacy | R/W:Mifarestd | p2p | cE:NDEF 150 144434/8/FeiCa | CE:EmbeddedSE | Log |

Read
Level Index TMNF Type Code Content
0 0 RTDWellKnown Sp
1 0 RTDWellKnown T en Check this out - NFC powered by Texas Instruments!
1 1 RTDOWellKnown U http://www, ti.com/nfc
1 2 RTDWellKnown act start application

Control

Suppress
Auto read

Write

RTD Text RTD URI RTD Smart Poster VCard MIME

Control

Lang. code: URIL:  httpe/fwwew, ti.com/nfc

Check this out - NFC powered by Texas Instruments!

Text:

Write

Format

Erase
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Read/Write Mode NFC Type 3 Tag

* Present Type 3 tag (RTD URI tag shown).

i TEXAS Configuration: ’TI 'H Trace ]
INSTRUMENTS

Configure

Unregister l Start NFC Stop NFC Il .
S n

Technology | R/W:NDEF | RfW:legacy | RAW:MifareStd | P2e | CE:NDEF IS0 14443a/B/Felica | CE:EmbeddedSE | Log |
Read

Device detection

[

Felica Level Index TMNF Type Code Content Control

0 0 RTDWellKnown U http://www. ti.com/product/trfI9704 I

Suppress
Auto read

Current local role:

R

Write

Detected device type: contral
RTD URI onirol

Feica (ype 3 RTD Text | RTD SmartPoster | vcard | mmvE |

Detected device ID: Prefix: [htq:l:!fwww. v] URIL:  ti.com productftrf7970A
01:2E:30:C8:51:52:62: 77

Bit rate:

MDEF size:

28 of 208
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Read/Write Mode NFC Type 4A Tag

» Present Type 4A tag (vCard programmed Type 4A tag).

i3 TEXAS
INSTRUMENTS

Device detection

A\ Y 4
" 4

Current local role:

RW

Detected device type:
Mifare DESFire (Type 4)
Detected device ID:

04:58:17: 3A:EF:22:80

Bit rate:

43

MDEF size:

339 of 2046

RTDText | RTDURI | RTDSmartPoster | VCard | MIME |

Title: Applications Manager
Job title:  NFC Expert

Phaone: 214-567-5124
Company: Texas Instruments
URL: wwwy, H.com

S = | x
Configuration: |TL - [ Trace ] Configure Unregister l Start NFC ;
[ ] sté//mann
Technology | R/W:MDEF | RjW:legacy | R/W:MifareStd | P2p | CE:NDEF 150 14443a/BFelica | CE:EmbeddedSE | Log |
Read
Level Index TMNF Type Code Content Contral
0 0 MIME text/x-vCard BEGIN:VCARD
WERSIOM:3.0
N:Wyyatt;Josh;;; Applications Manager
FM:Josh Wyatt
ORG:Texas Instruments
TITLE:NFC Expert Suppress
URL:wwwiti.com
EMAILTYPE=INTERNET;josh.wyatt@ti.com Auto read
TEL TYPE=voice werk, pref:214-567-5124
TEL: TYPE=cell214-567-5124
Write

Control

First name:  Josh

Lastname: Wyatt

Mabile: 214-567-5124 E-Mail:
Country: usa City:
Code: 75243 Street:

josh.wyatt@ti.com

Dallas

13532 N. Central Expressway

Write

Format

Erase
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Read/Write Mode NFC Type 4B Tag |

* Present Type 4B tag (RF430CL330H which has been formatted and
programmed for NFC Forum Bluetooth Connection Handover
shown).

« Enter data into Write field and press Write.

= = O x

l TEXAS Configuration: ’TI b ] l Trace l Configure Unregister ] Start NFC ” ,
INSTRUMENTS S n
Device detection 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
IS0 14443-B 0 0 MIME application/vnd.bluetooth.ep.oob 2100 06 05 04 03 02 01 0D 03 43 65 61 64 53 65
74 204E61 606504 0D 0404 200503 1E11 0B
11
T
I'I:Ir'l.l'll'ﬁ Suppress
Auto read
Current local role:
RW .
Write
Detected device type: Control
RTD Text ontra
S 150 144438 (ype ) ext | RTIDURL | RID SmartPoster | vcard | MIME |
Detected device ID: Lang. code:
> 24:B5:A3:CE NFC powered by Texas Instruments
Bit rate:
> 108 Text: Erase
MNDEF size:
63 of 3072

_>nw:nmdma(
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« To stop the R/W mode, remove the tag in the field and press the Stop
RW button.

i3 TEXAS

Device detection

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

MDEF size:

Configuration: ['I'I
INSTRUMENTS

I wen

Configure

Unregister Start NFC

Technology | R/W:NDEF | R/W:legacy | RM:MifareStd | P2 | E: NDEF 150 144438/B/Feiica | Log |

Readfwrite
Mode
150 144434
IS0 144438

@ 106 O 212 O 424 (O 848

Innovision Jewel, 106 kbit/s
FeliCa, 212 khit/s
FeliCa, 424 khitfs
150 15693 [] 6.7 kbit/s

Configuration

Poll removal

Check NDEF

Read NDEF on indication
Suppress NDEF RTDAction

Stop RW

Start RW

Start P2P

Peer to peer

Made
Initiator
Target

Service
[] sMEP server
|:| NPP server

Configuration
Suppress MDEF RTDAction
[ Transmit SMEP on indication

Stop P2P

Host-based card emulation

Made

@ IS0 14443A

) 150 144438
FeliCa

Configuration

) Insert empty

) Insert VCard

) Insert URI

@ Insert text

") Insert Smart Poster

") Insertlarge text

CC-Configuration (advanced)

[ Enabled Configure

Start CE Stop CE

A
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NFC/RFID Card Emulation Mode
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Card Emulation Mode

 Under 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)

(5] - |H] X
J TEXAS Configuration: [TI - ] l Trace ] Configure Unregister l Start NFC Stop NFC ”
INSTRUMENTS S n
Device detection Technology | Ryw:NDEF | Rjw:legacy | mjw:mifarestd | p2r | ce: NDEF 150 194434/B/Felica | Log |
Readfwrite Peer to peer Host-based card emulaﬁoh
Maode Maode Made
IS0 144434 Tnitiator @ 150 14443;\}
150 144438 Target 150 144438
@ 106 () 212 () 424 () 848 ) Felica
Service
Innovision Jewel, 106 kbit/s X
X [T SNEP server Configuration
FeliCa, 212 kbitfs
|:| MPP server Insert empty
FeliCa, 424 kbit/s
. Insert VCard
Current local role: 50 15593 [7] 6.7 kbitjs Configuration
Insert URI
CE " Suppress NDEF RTDAction
) Configuration @ Inserttext
Detected device type: [T Transmit SNEP on indication )
Pall removal Insert Smart Poster
Detected device ID: Check NDEF Inzert large text
o7 -
Read NDEF on indication CC-Configuration (advanced)
Bit rate: Suppress NDEF RTDAction
S e
MNDEF size:
Start RW Stop RW Start P2P Stop P2P Start CE Stop CE
— ) CE: Start 0K ¢

W3 TEXAS INSTRUMENTS



Card Emulation Mode

« When hardware is in card emulation mode, D4 will be solid.

Card Emulation
Mode
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Card Emulation Mode

 Place NFC enabled device above BoosterPack antenna.

Buipoay|
B ©

C1 22
S Al
LI () S

g S
R0
3

A

: D:LF"—R’FII'D.ZV ’
vi.3 20130 8 Carq
75 Emulation
1S0144438 (=msD2 V!
ISO14443A 3%7 MOde
1S015693 4‘_@3
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Card Emulation Mode

« When an NFC enabled reader/writer is presented, the BoosterPack wil
read like a passive NFC/RFID tag.

« Screen captures below from NFC TagReader (KDDI).

Al SmartPoster
‘ ddress

Display Name t 1 Card emulation by Sto//mann Card emulation by Sto//mann This is a large RTD TEXT demo message
for NFC card emulation demo. It uses some
ran

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

www.stolimann.com
the whole contents of t

Organization Name List
Stollmann E+V GmbH

Web site List
http://www.stollmann.com/

VCard URI text Smart Poster Large text
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Card Emulation Mode

« NFCLink will read out packet activity between NFC enabled
reader/writer and BoosterPack.

I3 TEXAS Configuration: ’TI - ] [ Trace ] Configure Unregister I Start NFC Stop NFC Il ;
INSTRUMENTS S n
Device detection [ Technology | mpw:NDEF | RpW:legacy | RAW:Mifarestd | PaP | CE:NDEFISO 14443AfB/FeliCa | CE:EmbeddedSE | Log |
Log
ID 0x0000E 104 gelected -
TX (hex):
9000
R¥ {hex):
00 BO 00 00 20
ch 15014443-4 command: READ BINARY
L=
FOrum ™ o)
00440102 3F 5370 9101 1E 54 02 65 6E 4361
7264 20 656D 756C 61 74 69 6F 6E 2062 73 20
3000
Current local role:
RX (e Log of NDEF Message
CE 00 B0 00 20 20 — .
Detected device type: 150144434 command: READ BINARY be|ng read Out
CE: 150 144434 TX (hex):
i 53 74 6F 2F 2F 6D 61 6E 6E 1101 12 5500 77 77
Detected device ID: 77 2E 73 74 6F 6C 6C 6D 61 6E 6E 2E 63 6F 6D 51
44 2F :Fo:6F 2000
Bitrate: RX (hex): i
00 BO 00 40 06
106 15014443-4 command: READ BINARY
MNDEF size: T (hex):
03016163 740050 00 4
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Card Emulation Mode

 An NFC enabled reader/writer can write an image to the BoosterPack

as shown below.

m Image

Ready to write the content

Please hold over to the NFC tag/device
7,062bytes space required.

Make Read-Only

i3 TEXAS
INSTRUMENTS

Device detection

i

Current local role:

CE
Detected device type:
CE: IS0 144438
Detected device ID:
4A:2F:FaiEF
Bit rate:

106

Configuration: |'I'I

v| | Trace |

Start NFC Stop NFC

Configure Unregister

| Technology | RAw:nDEF | RjW:legacy | Rjw:Mifarestd | p2p | CE:NDEFISO 14443A/B/FeiCa | CE:EmbeddedSE | Log |

Log
15014443-4 command: UPDATE BINARY

TX (hex):
9000

RX (hex):

00D6 1B 60 20 01 A2 5543 8E 7D 3F 2AEFFEDD
G9E2AG 4E 97 TF A3 6A 12DA 3745 DA 16 25 4F
AF 4C 32 3D 47

15014443-4 command: UPDATE BINARY

T (hex):
5000

R¥ {(hex):

00 D6 16 80 18 E2 0D 47 6B D2 OF AS A5B9S FF 00
8F DB 4F F7EB 35 AC AC 36 FS4CFF D9
15014443-4 command: UPDATE BINARY

T¥ (hex):
9000

————

RX (hex):
00 D600 0002 1B 96
15014443-4 command: UPDATE BINARY

T (hex):
5000

Log of NDEF Message
being written over the air
from NFC enabled
reader/writer
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Card Emulation Mode

 NFC enabled reader/writer can read image back from written
BoosterPack card emulation tag.

20130521_161939_211.jpg
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R/W & Card Emulation Modes used In

conjunction with one another

 Two instances of NFCLink with two LaunchPads with BoosterPack can

communicate using CE and R/W mode simultaneously.

i3 Texas

Device detection

1S0 14443-B

L]
orum

Current local role:

AW
Detected device type:
1SO 144436 (Type 4)
Detected device ID:
01:02:03:04
Bitrate:

106
NDEF size:

5758 0f 8190

RW: Read NDEF OK

b ]

Configure

-
INSTRUMENTS

Urregister I Start NFC l Stop NFC I st él‘/ n

Technology | R:NDEF | R/W:legacy | RW:Mfarestd | P2 | CE:NDEFISO 14443a/BfFeica | CE:EmbeddedSE | Log |

Read

Level Index TNF Type Code Content

00 MIME image/ipg

Control

Write

RIDText | RIDURI | RTDSmartposter | vcard | MIME

Control

URL:  Ci/Users/a0867743Pictures/NFC Images for transfer/130108162227.jpg

Erase

Configure

{‘ TExas .
INSTRUMENTS

[m

LIRS

l Unregister ] Start NFC l Stop NFC I 5| E” n

Device detection

Current local role:

cE

Detectzd device type:
CE: IS0 144438
Detected device ID:

Bitrate:
106
NDEF size:

Log

| Tednology | RAw:NDEF | RAW:legacy | RAW:Mfarestd | P2 | CE:NDEFISO 14443AfBfFeiCa | CE:EmbeddedSE | Log |

R (hex):
0060000001
15014443-4 command: READ BINARY

T (hex):
169000

R (hex):
00 B0 00 0001
15014443-4 command: READ BINARY

T (hex):
16 50 00

RX (hex):
00BO 000001
150144434 command: READ BINARY

TX thex):
1690 00

X (hex):
0060000001
15014443-4 command: READ BINARY

T (hex):
169000

Hardware set in R/W mode

I-i"il;l PPpp r o
T b s R DNG Y

Hardware set in CE mode
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NFC/RFID P2P Mode
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Peer to Peer Mode (P2P)

« 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)

S@an‘n

13 TEXAS Configuration: ’TI
INSTRUMENTS

'] 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 |

Device detection

Read jwrite Peer to peer Host-based card emulation
Maode Mode Mode
1S0 144434 Tnitiator ) 150 144434
150 144438 Target @ IS0 144438
@ 108 O 212 O 424 () 848 service FeliCa

Innovision Jewel, 106 kbit/s

Current local role:
PP

Detected device type:
Detected device ID:

Bit rate:

MOEF size:

_r P2P: Start OK

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

SMEP server h Configuration

D NPP server

Configuration
Suppress NDEF RTDAction

Transmit SMEP on indication

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

") Insert large text

CC-Configuration (advanced)

Start P2P [ Stop P2P l

l Start CE ] Stop CE

4
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Peer to Peer Mode (P2P)

« D2 & D3 will flash alternately in P2P mode until another NFC deV|ce IS
presented.

 When NFC device is presented, the LED that is currently on will remain
on for the duration of the connection.

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

. S—— ] .
DLP- RHD 1 I
V4. 2013© ? oy LU Us Ve 3 2013©

150144438 [SEND 21 ERS T o
1SO14443A¢ D3 ESR7 1SO14443A D3 &R D3
15015693

15015693 D4 EERE
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Peer to Peer Mode (P2P)

* Present NFC Enabled device. 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 the native or default application.

12:31
NFC TagReader

[E) J
" -{E}S("?]gUMENTS Configuration: |TL "| Trace || Configure || Unregister | Start NFC Stop MFC S@nn ‘ ,/“' ReOdlng

Device detection Technology | R/W:MNDEF | RAW:legacy | R/W:MifareStd | P2P | CE:NDEF ISO 14443A/BfFeiCa | Log

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

Current local role:

(=] Transmit (Client)

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

P2P: Initiator ————————————
Lang. code: |English -

Detected device ID:
01:FE:B3:F0: 39:E6:D2:83 NFC powered by Texas Instruments Auto
Bit rate: Text:

212

NFCi Technology detected 2 SteImamn A7
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Peer to Peer Mode (P2P)

« Send message from the NFC enabled device to the GUI.

« The BoosterPack can send/receive URLS, Radio Handovers, text
content, SmartPoster, Phone Numbers, Applications, Images, etc.

%TEXAS Configuration: |TT
INSTRUMENTS

uration: - ‘ Trace H Configure H Unregister | StartNFC ‘ Stop NFC |
‘ st¢/lmann
Device detection Technology | R/W: NDEF "

RMW:Legacy | RMW:MifareStd | P2P | CE:NDEF ISO 14443A/B/Felica

: CE: Embedded SE | Log
Receive (Server)
Level Index TNF Type Code Content

0 0 RTDWellKnown U http:// focus.ti.com/wireless/docs/wirelessoverview.tsp?familyld=2003&sectionld=646 &utabld=2735&DCMP=WT...

o send by Beam
lease hold over to the NFC devi

local rol

» it (cient)
etected device type: TDText | RDURL | R = T Conml ]
P2P: t —

s de: [Englsh | et |

etected device ID:

recenaverezar || | NFCpowen by Texas Instrument o

rate:

SNEP: Receive CK SNEP Stolmann APT
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Peer to Peer between two
NFCLInk hardware sets

« Set up two of the hardware sets and run two instances of the GUI on
the same PC, then use P2P functionality without using an NFC
handset.

« RTD MIME message can be sent from one hardware set to another
using SNEP.

ﬂ‘}E’Sc'?I?UMENTS o [Tl V]l Trace ] l Configure l [ Unregister ] Start NFC I Stop NFC l st i’ll in ij’Tﬁ’S‘?:UMENTS c [‘n '][ Trace ] [ Configure ] [ Unregister ] Start NFC S@nn
Devi

ice detection

Technology | R/W:NDEF | RMW:legacy | R/W:MifaresStd | P2 | CE:NDEFISO 14443A/BJFeiCa | Log | e i EEE | Technology | Rpw:NDEF | RW:legacy | RV Mifareswd | P2 | CE:NDEF 150 14443aBfFelica | Log |

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

urrent
» (Client) PP (Client)
Control
[RIDText | RDWRI | RTDSm [vead | P | Com Detects Gl TDText | RTOURL [ RTD [ I | ontrl
T T
C:/Users/a0867749 Pictures /NFC Images for transfer/130108162227.j0g Selectimage Detecte
[ Auto =]
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Bi-Directional P2P

 To enable ultra-fast communication, NFCLink offers bi-directional

communication through P2P mode.

 When two NFCLIink hardware sets are connected through P2P, select
the Stollman API tab.

i3 TEXAS
INSTRUMENTS

Device detection

]

Current local role:

P2P
Detected device type:
P2P: Initiator
Detected device ID:
01:FE:00:01:02:03:0405
Bit rate:

212
MNDEF size:

SNEP: Receive OK

Configure

Unregister ] Start NFC Stop MFC

[ Technology | RAw:nDEF | RpWi:legacy | Rpw:mifarestd | P | cE:nNDEF IS0 14443a/8/Feica | CE:Embedded SE | Log |

) e |

Configuration: ['I'I

- | O X

st@aﬂn

Receive (Server)

Level Index TNF Type Code Content

1] 0 RTDWellKnown U httpe/fwww. stollmann.com
RTDWellKnown U http:/fwww. ti.com/nfc
RTDWellKnown Sp
RTDWellKnown T en

RTDWellKnown U
RTDWellKnown act

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

R P oo
Mo oo

Transmit (Client)

RTDText | RTDURI | RTDSmartPoster | vCard | MIME |

Lang. code: |English -

MNFC powered by Stollmann

Text:

Control

7] Auto

SMNEP Stollmann APT

A
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Bi-Directional P2P

I3 TEXAS Configuration: [TL
INSTRUMENTS

v|| Trace || Configure ‘ Unregister Start NFC | Stop MFC ‘

Device detection Technology | Rjw': MDEF | RjW:Llegacy | R/w:MfareStd | F2P | CE:NDEF ISO 144434/B/FeliCa | Log

Connection 1 (SAP = 15)

Start liskener ‘Stop liskener ‘ Liskener ready Ma, window size: 1 = Transmit RX bytes: 0

{3 Di {3 Mok ted
| i | eenne ok connecte = Stollmann NFCPlayer (version 1.057.5) FW: 8.1.0.38

I% TEXAS Configuration: |TI '|| Trace || Configure H Unregister | Stark MFC ‘ Stop NFC ‘ ﬂ
INSTRUMENTS ) ) n
Connection 2 (SAP = 14)
Current local role: — Device datection Technology | Rjw': NDEF | RjW:Legacy | Ryw:MfareStd | F2P | CE:NDEF ISO 144434/B/FeliCa | Log
Pop Start liskener ‘Stop liskener ‘ Liskener ready
i . Connection 1 (SAF = 15)
B | ech | Discannect Mot connected

PZP: Target
Detected device 1D
08:14:44:34

Eit rate:

212

MDEF size:

P2P: Start listener OK

SMEP Stollmann APT

Current local role:
PP
Detected device bype:
P2P: Initiakar
Detected device 1D
01;FE;00;01:02;03:04:05
Eit rate:
212
MDEF size:

P2P: start listener OK

Start liskener ‘Stop liskener |

| Connect | Disconnect

Connection 2 (SAP = 14)

Start liskener ‘Stop liskener |

| Connect | Disconnect

SMEP Stolmann APT

Transmit RX bytes: 0

Continuous TH bytes: 0

Randomize size

Echo server

Transmit R bykes: O

Continuous T bytes: 0

Randomize size

Echo server
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Bi-Directional P2P

« Establish the connections by clicking the Connect buttons on either
side of the channel.

onriguration: - race onrgure nreqister ar op ¢
I3 TEXAS Configuration: [T1 T Canfi Unregist Skart NFC
INSTRUMENTS S n
Device detection | Technology [ Rgw:mDEF | Rpw:legacy | Riw:MFarestd | P2P | CE: NDEF IS0 144438/BfFelica | Log |
Connection 1 (SAP = 15)
Start liskener Listener ready Max. window size: 1 = RX bykes: 0

B Connect

- MIL: 1238 = |:| Zontinuaus TX bykes: 0O

Randorize size

[ Echo server

Listener ready Max, window size: 1 - FX bykes: 0
- MIL: 128 = I:‘ Conkinuous TX bytes: 0

Randomize size

Connection 2 (SAP = 14}
Current local rolks:

2P Start listener

Detected device bype: —-} P
P2P: Target
Detected device ID:

081144438 |:| Echo server

Bit rake:
21z
NCEF size:

PR | " | Solnem 1
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Bi-Directional P2P

« Select Continuous box and then press Transmit button for reach
connection on either side of the channel.

onriguration: s race onrigure nregister arl ap -

I3 TEXAS Corfiguration: | TI T Corfi Uniregist Start NEC | | Stop MFC

INSTRUMENTS S n
Device detaction | Technology | Ryw:nDEF | Rjwlegacy | miwimiFarestd | P2 | cE:MDEF 150 144438/BiFeica | Log |

Connection 1 (S4F = 15)

Skart liskener | | Stop listener Listener ready Max, window size; 1 = @ R¥ bytes: 0
Conneck Disconnect - MIL: 1258 —?9 |:| Continuaus T bytes: 0

Randomize size

[ Echa server

Connection 2 (SaP = 14)
Current local role:

pop Start listener | | Stop listener Liskener ready Max. window size: 1 = @ R bytes: 0

Conneck Disconneck - MI: 128 _39 [ Continuous T¥ bytes: 0

Randomize size

Detected device type:

P2P: Initiator
Detected device ID:
01:FE:00:01:02:03:04:05 D Echo server
Bit: rate:

212

MNDEF size:

PoPiComnect ok oMer | Stolmann AR
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Bi-Directional P2P

* Note the data transfer amounts and the direction.
* This bi-directional communication link can ensure fast data transfer.

- | O x
/3 TEXAS Configuration: [T1 v\| Trace H Conflgure: H Unregister | Stark NFC | Stop NFC ‘ ”
INSTRUMENTS ) S n

Device detection Technology | RAW:NDEF | Rfw:legacy | Rfw:Mifarestd | P2P | CE: NDEF 15O 144436/BiFeliCa | Log

Connection 1 (SAP = 15)

Start liskener |Stnp listener | Listener ready Max. window size: 1 £ | Transmit ‘ RX bytes: 41600

Connect | Disconnect | Connected ML 126 0 | Continuous T bytgst 0
mh Randomize: size
Ur'um Echo server

Connection 2 (SAF = 14)
Current local role: — ——
[ Statt liskener |Stnp listener | Listener ready Max, window size! 1 = | Transrmit ‘ RX bytes: 0O
Detected d bype: -
SR CEIE WD Connect | Disconnect | Connected WL 126 Z 7] Continuous T bytes: 26544
P2P: Target -
Detected device 1D: Randomize sz
03: 1404430 Echo server
Bit rate:
21z _
NLEF size: Start NFC | Stop HFC | I

=P | stélimann
P2P: Transmit OF SMNEP Stallmann APT b
- T CONMECTOT TSAF="TS]
Start liskener ‘Stop listener | Liskener ready Max, window size: 1 = | Transmik | R¥ bytes: O
Zonneck ‘ Disconnect | Connected MIL; 128 — V| Continuous T bytes: 41600

Randomize size

Echo server

Connection Z {SAP = 14)
Current local role: — -
pop Stark liskener ‘Stop listener | Liskener ready Max, window size: 1 — | Transmik | R bytes: 25544

Detected d; type:
BEEIEH CEED §D Connect: ‘ Disconnect | Connected MIL: 126 = V| Continuous TH byt

PZP: Initiator

Detected device ID: Randorize size

01:FE:00:01:02:03:04:05 Echo server
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Troubleshooting
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Troubleshooting Tips

« If the blinking red “heartbeat” on the LaunchPad stops, reset the
LaunchPad by pressing the reset button. If the “heartbeat” does not
resume, go through the Uniflash flash steps again to re-flash the
system.

« If LaunchPad is not responding, close Uniflash and NFCLink, then
unplug/replug LaunchPad.

« If LaunchPad is still not responding, reset following steps on next slide.
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Reset LaunchPad

 Press and LaunchPad RST button for three seconds to reset the
device.
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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.

Tl 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.

Tl 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 Tl 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 Tl 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, Tl 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 TI components are authorized for use in FDA Class Il (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.

Tl 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
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Interface

Logic

Power Mgmt
Microcontrollers
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Industrial

Medical

Security
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Video and Imaging

Tl E2E Community
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