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TRF7970A Evaluation Module (EVM)

The Texas Instruments TRF7970A evaluation module (EVM) is intended to be used by to demonstrate the
capabilities of the TRF7970A and help aid in the development process by providing a working
hardware/firmware reference example for traditional HF (13.56 MHz) RFID and also NFC Forum
operations.

This manual includes a list of EVM features, a brief description of the module, EVM specifications, details
on connecting and using the EVM, and a discussion of the software interface for the EVM.

MSP430, Stellaris, Sitara are trademarks of Texas Instruments.
Cortex, ARM8, ARM9 are trademarks of ARM Corporation.
MIFARE is a trademark of NXP Semiconductors.

FeliCa is a trademark of Sony Corporation.

All other trademarks are the property of their respective owners.
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1 TRF7970A EVM Description
The TRF7970A EVM features include:
* Support for:
— 1S015693 standard based transponders
— 15014443 standard based transponders (Types A and B)
— NFC Forum modes (RFID reader\writer, peer to peer, and card emulation)
* FeliCa™ based transponders (UID read only)
« Standalone polling mode for quick demonstration of transponder detection
+ Communication with host software graphical user interface (GUI) via USB VCP
The TRF7970A EVM also has the following hardware features specifically for development purposes:
* MSP430F2370 ultra-low power microcontroller with JTAG connectivity to development environment for
custom firmware development.
» Parallel or SPI connectivity via 0-Q jumpers
» Logic analyzer/oscilloscope test points for relevant signal observation during code development
*  SMA (edge mount and through-hole) pads for connecting customer designed magnetic dipole circuit
NOTE: Onboard antenna circuit should be disconnected by removing R3 beforehand to maintain
50-Q impedance.
1.1 Default Configuration
As shipped, the TRF7970A EVM is fully functional as an RFID/NFC Forum reader/writer, NFC Forum
Initiator or NFC Forum Target. To evaluate the TRF7970A beyond the standalone mode, which only
requires that power be applied via the USB connector, the TRF7970A EVM GUI must be used.
CAUTION
The TRF7970A EVM contains components that can be potentially damaged by
electrostatic discharge. Always store and transport the EVM in the supplied
ESD bag when not in use. Always handle the TRF7970A EVM in an ESD
controlled environment. For more information regarding proper ESD handling
procedures see the Electrostatic Discharge (ESD) application report, SSYAQ008.
1.2 Hardware Description
As shown in Figure 1, the TRF7970A EVM is a self contained development platform which can be used to
independently evaluate/test the performance of the TRF7970A IC, custom firmware, customer designed
magnetic dipole antennas and/or potential transponders for a customer defined RFID/NFC Forum
application. The TRF7970AEVM is configured from the factory in parallel communication mode between
the MSP430F2370 and the TRF7970A via 0-Q resistors between HDR_4 and HDR_5 pads. On power up,
the preloaded MSP430F2370 firmware also checks the voltage level of P2.3 (pin 15), which is factory
configured at HDR_7 to have I/O_SEL connected to Parallel connection via a 0-Q resistor. If the user
wants to change to SPI with Slave Select operation, all that is needed is to move all the 0-Q resistors
connecting HDR_4 and HDR_5 together over so HDR_5 and HDR_6 are connected as well as moving
0-Q resistor over on HDR_7 so that I/O_SEL and SPI connected instead. The preloaded MSP430
firmware handles either hardware configuration case, parallel or SPI with SS.
4 TRF7970A Evaluation Module (EVM) SLOU321-August 2011
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PCB Magnetic Dipole

Power and Protocol

LED Indicators Resistor R3
Reset Switch J3 (SMA)
MSP430F2370
TRF7970A

MSP430
JTAG Interface

MSP430F2370/TRF7970A
Communication Header
(default configuration shown)

13.56-MHz Crystal

I/O_SEL Jumper

USB Interface —

Figure 1. TRF7970A EVM (Top Side)

If a logic analyzer is to be connected to the TRF7970A EVM, the user can install three-position 2-mm
board headers at positions HDR_1 and HDR_3 for observation of DATA_CLK and IRQ signals. An
8-position 2-mm board header can be installed at position HDR_5 for observation of the parallel or SPI
signals between the MSP430F2370 and the TRF7970A. See the PCBA silkscreen or Table 1 and Table 2
for reference.

Table 1. Logic Analyzer Connection Points on EVM at HDR_5

HDR_5 Pin | Parallel Name SPI With SS Name SPI Without SS Name
P5_7 I/10_7 MOSI MOSI
P5_6 1/10_6 MISO MISO
P5_5 1/10_5
P5_4 1/0_4 Slave Select
P5_3 1/10_3
P5_2 1/10_2 VDD_I/O voltage level (VDD_X on EVM) VDD_|/O voltage level (VDD_X on EVM)
P51 1/10_1 GND
P5_0 1/0_0 GND GND
SLOU321-August 2011 TRF7970A Evaluation Module (EVM) 5
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Table 2. Logic Analyzer Connection Points on EVM at HDR_1, HDR_3 and HDR_2
HDR_3 Pin Parallel Name SPI With SS Name SPI Without SS Name
P2 IRQ IRQ IRQ
HDR_2 Pin Parallel Name SPI With SS Name SPI Without SS Name
P5 GND GND GND
HDR_1 Pin Parallel Name SPI With SS Name SPI Without SS Name
P1 DATA_CLK DATA_CLK DATA_CLK

13

1.4

It is also possible to disconnect the MSP430F2370 from the TRF7970A and utilize the above mentioned
headers to wire in MCU of choice (for example, other members of the MSP430™, Stellaris™ Cortex™-M3,
or Sitara™ ARM8™/ ARM9™ families)

Resistor R3 (0 Q) makes the electrical connection between the 50-Q impedance matching circuit from the
TRF7970A to the onboard magnetic dipole antenna circuit, also matched to 50 Q. When testing
application specific antennas using J3 (SMA port), disconnect or remove R3 to maintain 50-Q impedance
out from the TRF7970A circuitry to the application specific antenna being tested (see Figure 1).

Standalone Mode Description

The TRF7970A EVM has a standalone mode in which when power is applied (via the USB connector),
then the preloaded MSP430F2370 firmware initializes the TRF7970A IC for full power operation,
illuminates the power LED, and begins a polling loop for ISO15693, 1SO14443A, and 1S014443B
transponders.

When any (or all) of these types of transponders are presented to the onboard antenna, the corresponding
LED is illuminated (see silkscreen or actual TRF7970A PCBA in kit or in Figure 1). The TRF7970A EVM
kit comes with a sample selection of Texas Instruments 1ISO15693 transponders.

When the TRF7970A EVM is connected to a PC and the TRF7970A EMV GUI is started, the preloaded
MSP430F2370 firmware detects this, stops the polling loop, and turns off any protocol LEDs that were
illuminated to take direct host commands.

GUI Software Description

The TRF7970A EVM can be used with the TRF7970A EVM PC GUI to demonstrate the traditional RFID
reader/writer operations as well as NFC Forum Initiator/Target operations. As the EVM enumerates as a
serial port on a PC, the EVM can be used with almost any simple serial terminal based program such as
(but not limited to) HyperTerminal, Docklight, or LabVIEW. Using the TRF7970A EVM with the GUI is
detailed in Section 2.

6
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2 Using the TRF7970A EVM With PC GUI
2.1 USB Driver
The TRF7970A EVM has SiLabs CP2102 USB to UART Bridge IC onboard. The USB driver needs to be
loaded onto the PC being used prior to attempting to start the TRF7970A EVM GUI.
https://www.silabs.com/products/mcu/pages/USBtoUARTbridgeVCPdrivers.aspx
2.2 TRF7970A EVM GUI Startup
The TRF7970A EVM GUI has a COM port auto detect function which is limited to COM ports 1 through
12. This being the case, the user is advised that after plugging in TRF7970A EVM but before starting the
GUI, they check the COM port it enumerated on via Windows Control Panel, System, Hardware Tab,
Device Manager, Ports, Port Properties, Port Settings and ensure it is within this range and also that the
COM port settings are for 115200 bps, 8 data bits, no parity, and 1 stop bit (115200 8N1).
The TRF7970A EVM GUI should be downloaded from http://ti.com, unzipped into dedicated folder, and
then executable can be launched. Figure 2 shows the first screen the user will see when executable
launches and automatically connects to the TRF7970A EVM.
The user can scroll down in the data log window with the slider bar on the right side to see that the GUI
has connected to the TRF7970A EVM.
TRF7970 EVM Control (Al=]_J]
15693 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP | Test |
IR status
Commands TagFlags _ ” | s | M| ™ I
(j InvenloTy I Double Sub-carrier Da1la C?d;nf i ' Tx r Parity rl:
" Read Single Block [ High DataRate outo :I' Rx r Framing
WL I Select " Full Power FIFO |_ s/ EDFI—
" Lock Block B (" Half Power CRC |_ Coll. I_
" Read Multiple Blocks I forion
" \write Multiple Blocks M i
~ . High Low
h Stay Quiet Level |— r
Select Tag Info
uiD
" Reset to Ready ) l— _I F Number of Blocks [_ Al F
P [First) Block Number Block Size [—
Lok aH Number of Blocks Updats | Reset FIFD I
" ‘write DSFID Data | Special functions
" Lock DSFID S5 [ AGCon
" Get System Info AFI Iv Main channel &M
" Get Mul Blk.Sec Status [v Enable TRF7970
I TI Custom Commands m
[ seeapor |
1357:46.621 COM3 A
135746636 -> 0108000304FFO000
135746636 <~ 108000304FFO000
TRF79704 EVM E
135746652 COM Port found! == & ceato
Figure 2. TRF7970A EVM GUI Connected
Figure 2 shows TRF7970A EVM connected to COM3 (as example). The EVM and the GUI are now ready
to be used together to demonstrate the RFID reader/writer and NFC Forum operations.
SLOU321-August 2011 TRF7970A Evaluation Module (EVM) 7

Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com
https://www.silabs.com/products/mcu/pages/USBtoUARTbridgeVCPdrivers.aspx
http://ti.com/
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU321

13 TEXAS

INSTRUMENTS
Using the TRF7970A EVM With PC GUI www.ti.com
2.3 1S015693 Tab
By default the TRF7970A EVM GUI starts up with the ISO15693 tab selected. The user should set/select
the transponder/tag request flags as appropriate for the given operation (details on this to follow for each
command) and by using the Set Protocol button in the GUI first before executing any commands so that
the TRF7970A register settings match what is being sent out/expected back to/from the transponder(s) in
the field of the EVM antenna. Please note that there are only two mandatory commands in ISO/IEC 15693
standard (Inventory and Stay Quiet). All other available commands are either Optional (as defined by the
ISO/IEC 15693 standard) or Custom (as defined by the transponder IC manufacturer by means of the
framework outlined in ISO/IEC 15693 standard). The user should always use the transponder/tag IC
specific data sheet in conjunction with this guide to ensure settings and commands match what the
transponder is designed to support. To avoid any misunderstanding regarding the transponder/tag request
flags, see Table 3, Table 4, and Table 5 (taken from the ISO/IEC 15693-3 standard).
Table 3. ISO/IEC 15693 Request Flags (b1 — b4)
Bit Flag Name Value Definition
. 0 A single sub-carrier shall be used by the VICC
bl Sub-carrier_flag -
1 Two sub-carriers shall be used by the VICC
0 Low data rate shall be used
b2 Data_rate_flag -
1 High data rate shall be used
0 Flags 5 to 8 according to Table 4
b3 Inventory_flag -
1 Flags 5 to 8 according to Table 5
. 0 No protocol format extension
b4 Protocol Extension_flag -
1 Protocol format is extended. Reserved for Future Use (RFU)
Table 4. ISO/IEC 15693 Request Flags (b5 — b8) when Inventory Flag is NOT set
Bit Flag Name Value Definition
0 Request shall be executed by any VICC according to the setting of the
Address_flag
b5 Select_flag Request shall be executed by only the VICC in selected state. The
1 Address_flag shall be set to 0 and the UID field shall not be included in the
request.
0 Request is not addressed. UID field is not included. It shall be executed by
any VICC.
b6 Address_flag - .
1 Request is addressed. UID field is included. It shall be executed only by
the VICC whose UID matches the UID specified in the request.
0 Meaning defined by command description. It shall be set to O if not
b7 Option_flag otherwise defined by the command.
Meaning defined by command description.
b8 RFU 0 RFU
Table 5. ISO/IEC 15693 Request Flags (b5 — b8) when Inventory Flag is set
Bit Flag Name Value Definition
0 AFI Field is not present
b5 AFI_flag —
1 AFI Field is present
0 16 slots
b6 Nb_slots_flag
1 1 slot
0 Meaning defined by command description. It shall be set to 0 if not otherwise
b7 Option_flag defined by the command.
Meaning defined by command description.
b8 RFU 0 RFU
8  TRF7970A Evaluation Module (EVM) SLOU321-August 2011
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231 Inventory (Command Code 0x01)

The ISO/IEC 15693 Inventory command is used to acquire the factory programmed and permanently
locked 64 bit unique identifier(s) (UIDs) of transponders that are in within the read zone of the TRF7970A
EVM antenna. They are used, as the name implies, to address each VICC uniquely and individually during
the anticollision loop and for one to one exchange between a VCD and a VICC. The format of the UID is
shown in Table 6.

Table 6. ISO/IEC 15693 UID Format

Byte Position MSB LSB
Bits 64 ] 57|56 \ 49148 ] 1

IC Manufacturing Code
(T = 0x07)

Hexadecimal Representation OXEO IC Serial Number

As shown in Table 6, the ISO/IEC 15693 standard mandates the MSByte of the UID be OxEO. The
standard also mandates that the IC manufacturing code byte be according to the list shown in
ISO/IEC7816-6. The remaining 48 bits (6 bytes) are to be assigned by the IC manufacturer.

There is a slotted ALOHA style anticollision algorithm used for the inventory sequence and as stated
above, the purpose is to retrieve the UIDs of the tags in the field. This algorithm does not use timeslots
but rather is keyed off nibbles of the UID, starting with the lower half of the LSByte and as collisions are
detected, a mask value is incremented until the collisions seen by the VCD are arbitrated.

As indicated above by bit 6 of Table 5, the Inventory command can be issued either as a single slot
command or a sixteen slot command. If the command is issued as a single slot and there are two or more
transponders in the field only a collision will be indicated and no arbitration will take place. This is useful in
applications where only one transponder is allowed to be in the field at a time as the detection of a
collision would be considered quite useful.

Another technique of pre-sorting transponders that will be present in the field is to pre-program different
AFI values on the transponders, then issue the inventory command (single or sixteen slot) with one of
those values in the AFI field and also indicate that this field is present via the request flags (see Table 5,
bit 5). Only the tags with the corresponding AFI value respond. See Section 2.3.10 and the ISO/IEC
15693-3 Standard for more information.

To perform single slot inventory using the GUI:

Select the radio button for Inventory.

Select Tag Flags accordingly (see Figure 3 for one example).

Click Set Protocol.

Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
Click Execute.

akrown e

See Figure 3 and Figure 4 for example results of one tag in field and a collision between two tags,
respectively.
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L% TRF7970 EVM Control

15693 | 144434 | 144438 | FeliCa | Findtags | Registers| NFCPP | Test |

Commands
@ Inventory 1

" Read Single Block
‘Wite Single Block
Lock Block

Read Multiple Blocks
‘wirite Multiple Blocks
Stay Quiet

Select

Reset to Ready
‘Write AF1

Lock AFI

‘Wwite DSFID

Lock DSFID

Get System Info

R B @ @ @ e @ W W e W B W

Get Mult Blk.Sec Status

™ TI Custom Commands

Tag Flags

2} Data Coting Mode | #_| uiD [M]A]
[™ Double Sub-can 0 EO07C08533C36010 7 7
) Toutof 4  «
M el UID and RSSI channel
[~ AFl is present = Full Power values in more human
o et " Half Power readable form
[ Dption Set Protocol |
=
Tag Infi
uo [Eoocomacwe < 1 [ 2
Number of Blocks I_
[First) Block Mumber Block Size I—
Number of Blocks
Data | | # of tags recognized I‘
DSFID
UID, here for use in other operations
AFI (shown later in the document) '

5
=

14:05:23.904
14:05:24.123
150 15693 Inventory request.

> 010B0003041426010000004€———— from host to EVM |
< 010B000304142601000000 %—— echo back from EVM to host |

[1060C33385C007E0.7F |e——UID, byte swapped, LSB first, plus combined RSSI value j

Figure 3. Single Slot Inventory Command (One Tag in Field)

L%, TRF7970 EVM Control

15693 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP | Test |
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Read Single Block.
Write Single Block
Lock Block

Read Multiple Blocks
‘Write Multiple Blocks
Stay Quiet

Select

Reset to Ready

‘Write AFI

Lock AFI

‘white DSFID

Lock DSFID

Get System Info

Get Mult Blk.Sec Status
I Tl Custom Commands

® B @ e E W W R R R e W W W

Tag Flags
[ | Double Sib-can Data Coding Mode |-# [ uib IM-IAI
ouble Sub-carrier
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¥ High Data Rate
[ AFlis present & Full Power
IV Drais " Half Power
| B Set Protoc |
Tag Info
uiD I =
[_ Number of Blocks I_

[First) Block Number

Number of Blocks
Data

DSFID

AFl

Block Size I_

11T

(o]

[1060C33385C007E0,7F]

15:39:07.905
15:39:08.155
IS0 15693 Inventory request.

- 010B0O00304142601000000
<~ 010B000304142601000000

[2.40] &

collision indicated here by
EVM firmware back to the
host with the character 'z’

Figure 4. Single Slot Inventory Command (Two Tags in Field/Collision)
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In time sensitive applications in which the number of tags that are presented to the field should be one at
one time but could be from 1 to n, polling or looking for tags using the single slot method first might be
effective. If a collision is detected, the firmware could then change the tag request flags to sixteen slot
method and then proceed as described here.

To perform sixteen slot Inventory using the GUI:

Select the radio button for Inventory.

Select the Tag Flags accordingly (see Figure 5 for one example).

Click Set Protocol.

Place tags or transponders near enough to the TRF7970A EVM antenna to be read.

Click Execute.

ok wnNE

See Figure 5 and Figure 6 for example results of multiple tags in the field without and with collisions,
respectively.

LT TRF7970 EVM Control

15693 | 144434 | 144438 | FeiCa | Find tags | Registers | NFCPP | Test |
Commands Tag Flags
@ Inventory 1 i Data Coding Mode # I UiD | M-l AI
J ™ Double Sub-carrier 0 EO07C0O8533C36010 6 7
" Read Single Block , Touold =] |7 Eoyzeiecciosscit & 6
S [ HighDats Rate 2| 2 EO07COBS33CI7712 5 6
et Shegls ek I~ AFlis present @ Ful Power 3 E007COB533C38803 5 6
" Lock Black Wi " Half Power
" Read Multiple Blocks [~ Option — |
et Protoco
7 Write Multiple Blocks — 3_]
" Stay Quiet
" Select T I-—_l TagInfo
" Reset to Ready MNumber of Blocks "_
[First) Block Number Block Size f
" Wirite AF|
Mumber of Blocks
" Lock AFI o . ;
I # of tags recogmzed|
 wite DSFID Data
DSFID uiD ofldg in slot 0, this
™ Lock DSFID turns into drop down ]
 Get SystemInfo AFI menu for other operations
" Get Mult Blk.Sec Status E
t
I TI Custom Commands ﬁ
[1060C33385C007E0,77)
[11EC33CIBCE107ED,76] g ™ four UIDs, byte swapped,
[1277C33385C007E0,6D] 40— LSB first, plus RSSI values
[0368C33385C007ED,6E)

NOTE: For graphics brevity, only four tags are shown.

Figure 5. Sixteen Slot Inventory Command (Four Tags in Field With No Collision)
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W%, TRF7970 EVM Control
15693 | 144434 | 144438 | FeliCa | Findtags | Registers| NFCPP | Test |

Commands

o

® @ 2 @ @ @ W@ W @R R W W

Inventory

Read Single Block
‘white Single Black
Lack Block

Read Multiple Blocks
‘White Multiple Blocks
Stay Quiet

Select

Reset to Ready
‘wite AFI

Lock &FI

‘Wite DSFID

Lock DSFID

Get System Info

Get Mult.Blk.Sec Status

[~ TI Custom Commands

TagFlags
i Data Coding Mode # | uiD | M| A
[ Double Sub-carrier 1 EDO781BCC1996CT1 B B
, [fowotd =] |5  Eoorcosszacarriz 5 5
¥ High Data Riate 3 E0O7CO8533C36803 5 5
¢ . 1A EO0O7C08533C3B0M0 B B
M (r: FulPowet | 0 E007000008363340 6 5
I~ Wna skt Half Power
UIDs and RSSI values
[~ Option note letter after slot #
ml indicating which round
the tags that collided

were arbitrated in

uip v I_
(First) Block Number
Number of Blocks

Tag Info

MNumber of Blocks [_

Data I

DSFID
AFI

\

# of tags recognized I

Execute

[0368C33385C007E0,6D]

[ 40]L. 400 40][.40][. 40].40]. 40][. 40][.40]L 40]L.40][.40]D[.40]
[1060C33385C007E0,76) &

last tag from firstinventory round j

«

[-40][.40]
[40333608000007E0,75] <&

[ 40][.40](40][40][40][40].40][40][.40)[ 40].40)D

(handled by the

EVM firmware)

tags (in slot 0 for this example) that collided in
first round arbitrated out by the next nibble up

NOTE: For graphics brevity, only five tags are shown.

Figure 6. Sixteen Slot Inventory Command (Five Tags in Field, Collision in Slot 0)
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232

Read Single Block (Command Code 0x20)

The Read Single Block Command is an optional command that requests one block of user memory data
from a VICC, with the block number specified in the request. If the Option_flag is set in the request, the

VICC also will return the block security status. This command can be sent as an addressed or

unaddressed request.

To perform Read Single Block using the GUI:

Click Set Protocol.

S o

Click Execute.

Select the radio button for Read Single Block.
Select Tag Flags accordingly (see Figure 7 for one example).

Enter the Block nhumber to be read (in hex).
Place tags or transponders near enough to the TRF7970A EVM antenna to be read.

LY, TRF7970 EVM Control

15693 | 144434 | 144438 | FeiCa | Find tags | Registers | NFCPP | Test |

Get System Info

Commands TagFlags
 Invent Data Cading Mode | #_| uiD [M]a]
ERe [™ Double Sub-carrier 2
(* Read Single Block 1 _] I ¥ HighDatoRete 2 Toutofd
i
‘White Single Block I Seloct & Eull Power
" Lock Black [ Ak " Half Power
" Read Multiple Blocks I Option — I |
et Protocol
" Write Multiple Blocks —3
J
™ Stay Quiet
" Select TagInfo
uo [ ]
" Reset to Ready ) lUEli |_ Number of Blocks [
o [First) Block Number 4J Block Size r
MNumber of Blocks
" Lock AFI |
Dat
" ‘Wiite DSFID ae I
 Lack DSFID LKL
p AFI
>

Get Mult.Blk.5ec Status

™ TI Custom Commands

Execute
6

Request mode.

16:23:35.568 <~ 0109000304F1FFO000
16:29:40.802 -» 010B000304180220000000
16:29:41.006 <~ 010B000304180220000000

[0000000000] <

Block 00 Data

(all zeros, as shipped from TI)

Figure 7. Read Single Block Command Example
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233 Write Single Block (Command Code 0x21)

The Write Single Block Command is an optional command that writes one block of user memory data on a
VICC, with the block number and the block data specified in the request. For Tl, Tl based, and some other
manufacturers' VICCs, the Option_flag must be set in the request. This command can be sent as an
addressed or unaddressed request, and the VICC returns an error/no error response after the write
operation has been completed.

To perform Write Single Block using the GUI:

1. Select the radio button for Write Single Block.
2. Select Tag Flags accordingly (see Figure 8 for one example, and note use of option flag).
3. Click Set Protocol.
4. Enter the Block number to be written (in hex).
5. Enter the Data to be written (in hex).
6. Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
7. Click Execute.
L%, TRE7970 EVM Control
15693 | 144434 | 144438 | FeiiCa | Findtags | Registers | NFC-PP | Test |
Commands Tag Flags - ] T I M] x I
‘. i .
i/ ™ Double Sub-carrier DTZE::;T Ll
. : =
Read Single Block ¥ HighDeta Rate
& \iite Single Block 1 ) ™ Select -~ = Full Fower
" Lock Block e " Half Power
" Read Multiple Block ‘
~ eé U.Ipe oo v Option Set Pro!ocol|
Write Multiple Blocks ] 3_]
" Stay Quiet
{" Select uiD I—;| l_ TagInfo
" Reset to Ready Number of Blocks ’_
[First] Block Number 00 -IJ Block Size r
" ‘wiite AF '—
MNumber of Block:
Lok AR umber of Blocks IDEADBEEF
£ Wite DSFID Ligke
. DSFID 5
" Lock DSFID 2
" Get System Info ARl
" Get Mult.Blk.Sec Status
Execute
[~ Tl Custom Commands :g
U
Request mode.
[0000000000]
16:35:57.301 -> 010F000304184221 00EFBEADDE Q00D
16:35:57.520 <-- 010F00030418422100EFBEADDEOOOD
E‘J%?Lw-o—di——— No Error Response Code (00) = User Memory Block was successfully written |
Figure 8. Write Single Block Command Example
14 TRF7970A Evaluation Module (EVM) SLOU321-August 2011

Submit Documentation Feedback
Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU321

13 TEXAS
INSTRUMENTS

www.ti.com

Using the TRF7970A EVM With PC GUI

234 Lock Block (Command Code 0x22)

The Lock Block Command is an optional command that locks one block of user memory data on a VICC,

with the block number specified in the request. For TI, Tl based, and some other manufacturers' VICCs,
the Option_flag must be set in the request. This command can be sent as an addressed or unaddressed
request, and the VICC returns an error/no error response after the lock operation has been completed.

To perform Lock Block using the GUI:
Select the radio button for Lock Block.

Click Set Protocol.
Enter the Block number to be locked.

S o

Click Execute.

L% TRF7970 EVM Control

15693 | 144434 | 144438 | FeliCa | Findtags | Registers | NFCPP | Test |

Select Tag Flags accordingly (see Figure 9 for one example, and note use of option flag)

Place tags or transponders near enough to the TRF7970A EVM antenna to be read.

" GetMult.Blk.Sec Status
[ Tl Custom Commands

Commands Tag Flags m J m [ " I A I
" Invent Data Coding Mod :
ALy ™ Double Sub-carrier Sk ft
" Read Single Black B Hnniae Toold ]
a7 g
Wiite Single Block [ Select 2 * Full Power
% Lock Block 1 1) I Afdrassed J " Half Power
" Read Multiple Blocks ¥ Dption &t Protocsl |
T ’
‘Write Multiple Blocks :EJ
" Stay Quiet
(" Select Tag Info
Ui -
" Resel to Ready ) W [_ Number of Blocks l_
) [First) Block Number J_I Block Size I_
" ‘write AFI /—
Number of Blocks
" Lock AFI . [
" ‘Wiite DSFID Pt
~ DSFID
" Lock DSFID
(" GetSystem Info AFl

Exrecute
6

17:35:22.206 <-- 0109000304F 1FFODO0D

17:35:32.004 -» 010B000304184222000000
17:35:32.238 <~ 010B000304184222000000
Request mode.

[00) ¢————————— No Error Response Code (00) = User Memory Block was successfully locked |

Figure 9. Lock Block Command Example
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2.35 Read Multiple Blocks (Command Code 0x23)

The Read Multiple Blocks command is an optional command that requests more than one block of user
memory data from a VICC at a time, with the first block number and the number of blocks specified in the
request. This command can be sent as an addressed or unaddressed request. If the Option_flag is set in
the request, the VICC also will return the block security status, followed by the block value, sequentially.

To perform Read Multiple Blocks using the GUI (after connecting) the user should:

1. Select the radio button for Read Multiple Blocks
2. Select Tag Flags accordingly (see Figure 10 for one example)
3. Click Set Protocol.
4. Enter First Block number to be read
5. Enter number of blocks to be read (n-1)
6. Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
7. Click Execute
L% TRF7970 EVM Control
15693 | 144424 | 144438 | FeliCa | Findtags | Registers | NFCPP | Test |
C o TagFl
‘TT::c:lory = Data Coding Mode # [ uiD IM[ AI
" Double Sub-carrier
" Read Single Block i Touold v
¥ High Data Rate ZJ!
e
jiimsnas e [™ Select " Full Power
" Lock Block W " Halt Power
* Read Multiple Blocks 1‘1 [~ Option e |
el Frotocol
" ‘White Multiple Blocks — 3_,
" Stay Quiet
" Select Ul ,ﬁ |_ Tag Info
" Reset to Ready Number of Blocks ,_
{First) Block Number |00 4) Block Size [
" ‘Write AF |—03— -
ek A Mumber of Blocks | _l
© Wite DSFID Data — +
" Lock DSFID izl Block Data Read from VICC user memory
4 blocks total
" Get System Info AFl W hlacatatal
" Get MultBlk Sec Status =
ut
™ Tl Custom Commands U’ﬂ
17:19:56.796 <~ 0109000304F1FFO000
Block Data Read from VICC user memory
17.20:00.374 -» 010C00030418022300030000 (4 blocks total)
17:20:00.577 <-- 010C00030418022300030000 Note that each block is received LSByte first
Request mode. / (for example block 00 was preprogrammed with 00112233)
[003322110077665544BBAAIIBEFFEEDDCC)
Figure 10. Read Multiple Blocks Command Example
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2.3.6 Write Multiple Blocks (Command Code 0x24)
This optional command is not currently known to be supported by any ISO/IEC 15693 transponders

available.

2.3.7 Stay Quiet (Command Code 0x02)
The Stay Quiet command is a mandatory command which instructs the VICC to enter the quiet state. The

command is always issued as an addressed command and of course there is no response to the Stay

Quiet Command. The VICC exits the quiet state when the transponder exits the field, receives a Reset to
Ready command or a Select request.

To perform Stay Quiet command using the GUI:

S o

15693 | 144434, | 144438 | FeliCa | Findtags | Registers | NFCFP | Test |

UID |E007000002352955 =

Data Coding Mode

Toutofd =

* Full Power
" Half Power

Set Protocol |

Perform Inventory command (see Section 2.3.1) to obtain UID of VICC
Leave tag/transponder in field

Select the radio button for Stay Quiet
Select Tag Flags accordingly (see Figure 11 for one example)

Click Set Protocol. (if Data Rate or Sub-carrier Tag Request Flags are changed)
Click Execute

Y, TRE7970 EVM Control

&

# uiD [ M]a]

0 EOD07000002352356 7 7
Tag Info

Number of Blocks I_

Block Size |_

Commands Tag Flags

C |

Fragny " Double Sub-carrier
P ;

Read Single Block. I High Data Rate
e

‘Wiite Single Block I [Saiect
€ Lock Block v Addiessed —l
" Read Multiple Blocks Sl
" Write Multiple Blocks
% Stay Quiet 3_1
" Select
(" Reset to Ready

[First) Block Mumber
" Wiite AFI
Number of Blocks

" Lock AFl
¢ Wite DSFID LM
" Lock DSFID L
" Get System Info AFl
" Get Mult Blk.Sec Status

™ TI Custom Commands

]I

This is pull-down menu which
allows choice of VICC in field to
execute the command on

Execute
6

17:43:25.875 <-- 0103000304F1FFO000
17:5208.148 > (111200030418220255293502000007E 00000
17.52.08.382 <-- 011200030418220255293502000007E 00000

Request mode.

Note UID in request

J

Figure 11. Stay Quiet Command Example
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2.3.8 Select (Command Code 0x25)
The Select command is an optional command that is always issued as an addressed command. If the UID
sent as the address in the request matches the UID of the VICC, the VICC will enter the Selected state.
The intention of the Select Command is that only one VICC in the field should be in the Selected state at
any one time.
To perform Select command using the GUI:
1. Perform sixteen slot Inventory command (see Section 2.3.1) to obtain UIDs of VICCs.
2. Leave VICCs in field.
3. Perform Stay Quiet command on each transponder (see Section 2.3.7).
4. Select the radio button for Select.
5. Select from the pulldown menu to choose which one of the tags will be issued the Select Command.
6. Click Execute.
&% TRF7970 EVM Control
15693 | 144434 | 144438 | FelCa | Findtags | Registers | NFCPP | Test |
Commands Tag Flags
" Inventory . Data Coding Made | ¥ I uiD [Mlal
™ Double Sub-carier 5 EO07000002352955 7 7
" Read Single Block i louofd - 114 EDO7000002EDSBBA 2 1
v High DataRate
" ‘Wiite Single Block ™ Select & Ful Power
" Lock Block ¥ Addressad " Half Power
" Read Multiple Blocks ™ Ooti
Bl Set Protocol
" ‘Wiite Multiple Blocks ﬁl
" Stay Quiet
(e 4
- :“'m ;J , 1]V IF 007000002352355 0 :’g:f" oo |
L i . £007000002352955 s B
P Wiite AFl [Fllst] Block Number 5—] Block Size |_
. MNumber of Blocks
" Lock AFl \
. Data | Usage of pull down
" Wiite DSFID menu to choose VICC
- DSFID
ock DSFID
" Get System Info AFl
" Get MultBlk.Sec Status
Execute
™ TI Custom Commands 6 4&
Request mode.
i
1811:51.882 > 011200030418222555293502000007E 00000
1811:52116 <-- 011200030418222555293502000007E 00000 %~ Note UID in request
R t mod:
[gﬁ?“es e No Error Response (00) = VICC is now in Selected State |
Figure 12. Select Command Example
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2.3.9 Reset to Ready (Command Code 0x26)

The Reset to Ready Command is an optional command that returns the VICC(s) in the Quiet state to the
Ready state. This command can be sent as an addressed or unaddressed request and the same end
result can also be achieved by turning off the activating field from the VCD or removing the VICC(s) from

the activating field.

To perform Reset to Ready command using the GUI:
1. Perform sixteen slot Inventory command (see Section 2.3.1) to obtain UIDs of VICCs.

akrwn

Leave VICCs in field.
Perform Stay Quiet command on each transponder (see Section 2.3.7).
Select the radio button for Reset to Ready.
Click Execute.

v, TRE7970 EVM Control

-

C @ @ @ @ W% @ @

® B @ @ B @

Commands

Inventory

Read Single Block
‘white Single Block
Lock Block

Read Multiple Blocks
‘wiite Multiple Blocks
Stay Quiet

Select

Reset to Ready t-'
‘wirite AFI

Lock AFI

‘write DSFID

Lock DSFID

Get System Infa

Get Mult.Blk.Sec Status

™ TI Custom Commands

15693 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP | Test |

Tag Flags

Data CodingMode | # | uiD [ a]
I Double Sub-carrier S8 RO
¥ High Data Rate
I™ Select  Full Power
[~ Addiessed " Half Power
L Set Protocol
Tag Info

uiD - [0
[First) Block Number
Mumber of Blocks

Number of Blocks [7

Block Size |_

Data |

DSFID
AFI

This command example was issued as

1S0 15693 Inventory request.
[.40]
18:21:28.17
18:21:28.967
Request mode.
[00]

~>» 01040003041802260000
<~ (1040003041802260000

unaddressed (or as a hroadcast)
request, thus all VICCs in the field
(previously commanded to Stay Quief)
will now be reset to the Ready state

Execute
5

Figure 13. Reset to Ready Command Example
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2.3.10 Write AFI (Command Code 0x27)

The Write AFI Command is an optional command that writes a value to the AFI memory block on the
VICC. For TI, Tl based, and some other manufacturers' VICCs, the Option_flag must be set in the request.
This command can be sent as an addressed or unaddressed request, and the VICC returns an error/no
error response after the write operation has been completed.

To perform Write AFI using the GUI:

S o

L% TRF7970 EVM Control

Select the radio button for Write AFI.
Select Tag Flags accordingly (see Figure 14 for one example, note use of option flag)
Click Set Protocol.
Enter AFI value to be written (in hex).
Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
Click Execute.

15633 | 144434 | 144438 | FelCa | Findtags | Registers | NFCPP | Test |

Commands

-
-~

I

-
-
I
£
»
-~

=~

-

g
I

r

Inventory

Read Single Block
Wiite Single Block
Lock Block

Read Multiple Blocks

" Write Multiple Blocks

Stay Quiet
Select
Reset to Ready

* Wite AFl 1
" Lock AFl

Wiite DSFID
Lock DSFID

Get System Info

Get Mult Blk.Sec Status

™ TI Custom Commands

Tag Flags

Data Coding Mode #

LiD [M]a]

I” Double Sub-carrier 7 EO07803402538037 7 7
Toutofd w

I¥ High Data Rate

I~ Select Y * Ful Power
d ~
I~ Addressed Half Power
W Dption Set Protocol |
3
TagInfo
UID [Eco7e03a02538037 | [T —
MNumber of Blocks
[First) Block Number Block Sizs |—
MNumber of Blocks
Data |
DSFID
an |0 4f

Execute
6

[3780590234B8007E0,7F]
[ 40][.40] 40][.40][ 40][.40][.40] 401D

18:46:45.556
18:46:45.775

Request mode.

(00]

-» 010B000304184227300000
<~ 010B000304184227300000

No Error Response Code (00) = AFl was written sucessfully |

Figure 14. Write AFl Command Example
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2.3.11 Lock AFI (Command Code 0x28)

The Lock AFlI Command is an optional command that locks the value of the AFI memory block on the

VICC. For TI, Tl based, and some other manufacturers' VICCs, the Option_flag must be set in the request.

This command can be sent as an addressed or unaddressed request, and the VICC returns an error/no

error response after the lock operation has been completed.

To perform Lock

Block using the GUI:

1. Select the radio button for Lock AFI.

akrwn

15633 | 144434 | 144438 | FelCa | Findtags | Registers | NFCPP| Test |

Select Tag Flags accordingly (see Figure 15 for one example, note use of option flag).
Click Set Protocol.
Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
Click Execute.

LT TRF7970 EVM Control

Commands TagFlags m ™ l M| A I
L it Data Coding Mod 3
S I Double Sub-carier :aoul O;T ° [7 coovenaaomsseos 7 7
R . -
ead Single Block 7 High Data Rt
e
Wike Single Block ™ Select ' Full Power
" Lock Block I Adderad 2—] " Half Power
" Read Multiple Blocks ;
v Option Set Protocol |
" Wiite Multiple Blocks -,
" Stay Quiet J
" Select Tag Info
uD [E0078034025%8037 | [T < —
" Reset to Ready Number of Blocks
[First) Block Number Block Size [_
" Wiite AF1 I_
Number of Blocks
& Lock AFI 1_] |
 Wite DSFID Dala
~ DSFID
Lock DSFID
" Get System Info AFI
" GetMult Blk.Sec Status
Execute
™ TI Custom Commands
2
Request mode.
[00]
19:05:22 685 --» 01040003041842280000

19:05:22.935 <-- 01040003041842280000
Request mode.

[00]

£l

- No Error Response Code (00) = AFl was locked successfully |

Figure 15. Lock AFI Command Example
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2.3.12 Write DSFID (Command Code 0x29)
The Write DSFID Command is an optional command that writes a value to the DSFID memory block on
the VICC. For TI, Tl based, and some other manufacturers' VICCs, the Option_flag must be set in the
request. This command can be sent as an addressed or unaddressed request, and the VICC returns an
error/no error response after the write operation has been completed.
To perform Write DSFID using the GUI:
1. Select the radio button for Write DSFID.
2. Select Tag Flags accordingly (see Figure 16 for one example, note use of option flag).
3. Click Set Protocol.
4. Enter Data to be written (in hex).
5. Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
6. Click Execute.
%, TRF7970 EVM Control
15693 | 144434 | 144438 | FelCa | Find tags | Registers | NFCPP | Test |
Cs d Tag Fl
?:nT::e:lory o Data Coding Mode | # uiD [mla]
™ Double Sub-carrier Tou o 4 7 EO07803402598037 7 7
' i >
Read Single Block ¥ High Data Rate
" wite Single Block ™ Select & Full Power
" Lock Block I [ Addessad 2_] " Half Power
" Read Multiple Blocks ol iy e
et Frotocol
" Write Multiple Blocks e 3 |
" Stay Quiet
" Select Tag Inf
=ee UID  |[ED07803402598037 F bt [—
" Reset to Ready MNumber of Blocks
[First) Block Number Block Size r
" Write AF] [—
Number of Block
~ Lock AFl umber of blocks ]
Data
% Wite DSFID 1
- 4 DSFID 19 4
Lock DSFID
" Get System Info AFl
" Get Mult Blk.Sec Status =
[~ TI Custom Commands (,m
Request mode.
(00]
13:09:41.040 -» 010B000304184223430000
19:09:41.274 <-- 010B0003041234229430000
Hequiﬂ e No Error Response Code (00) = DSFID was written successfully
[0o] |
Figure 16. Write DSFID Command Example
22 TRF7970A Evaluation Module (EVM) SLOU321-August 2011

Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU321

13 TEXAS
INSTRUMENTS

www.ti.com

Using the TRF7970A EVM With PC GUI

2.3.13 Lock DSFID (Command Code 0x2A)

The Lock DSFID Command is an optional command that locks the value of the DSFID memory block on
the VICC. For TI, Tl based, and some other manufacturers' VICCs, the Option_flag must be set in the
request. This command can be sent as an addressed or unaddressed request, and the VICC returns an
error/no error response after the lock operation has been completed.

To perform Lock DSFID using the GUI:
1. Select the radio button for Lock DSFID.

Click Set Protocol.

akrwn

Click Execute.

LT, TRF7970 EVM Control
15693 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP | Test |

Select Tag Flags accordingly (see Figure 17 for one example, note use of option flag).

Place tags or transponders near enough to the TRF7970A EVM antenna to be read.

E
" Get Mult.Blk.Sec Status

™ TI Custom Commands

Commands Tag Flags
" Invent Data Coding Mode |- # uiD ] M'l Al

Al I Double Sub-carrier o ;f 7 E007803402598037 7 7
" Read Single Block outol4 v

Rt b ¥ High Data Rate
P

‘Write Single Block [ Sebct & Full Power
" Lock Block I AAdiesad 2_] " Half Power
" Read Multiple Blocks (i ——
" ‘wiite Multiple Blocks  — 3_’
" Stay Quiet
" Select Tag Info

UID |E007803402538037 « |> = ,—
" Reset to Ready ; MNumber of Blocks
[First) Block Mumber Block Soe |_
" Wwiite AF1 I—
Nurmber of Blocks
" Lock AFI I
Dat

" Wits DSFID o =
& Lock DSFID 1_’ L

Get System Info AFl

Execute & I

-

Request mode.
[00]

19:23:34.025 ~» 01040003041842240000
19:23:34.243 <-- 01040003041842240000
Request mode:

[00}gg=————————— No Error Response Code (00) = DSFID was locked successfully |

Figure 17. Lock DSFID Command Example
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2.3.14 Get System Information (Command Code 0x2B)
The Get System Information Command is an optional command that retrieves the system information
values from the VICC information fields. This command can be sent as addressed or unaddressed
request. These fields are summary of what is and is not supported on the tag, what the user memory size
of the VICC is, and if there is an IC reference field. The IC reference field is defined by the VICC IC
manufacturer.
To perform Get System Information using the GUI:
1. Select the radio button for Get System Info.
2. Select Tag Flags accordingly (see Figure 18 for one example).
3. Click Set Protocol.
4. Place tags or transponders near enough to the TRF7970A EVM antenna to be read.
5. Click Execute.
TRF7970 EVM Control
15593 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP | Test |
Commands TagFlags
" Inventory Dbl b Data Coding Mode | # l uiD “‘1]-‘”
ouDIe SubD-carrer
. . Toutofd -
PR SgeEhs [v High Data Rate
" Wiite Single Block M Salect o .
" Lock Block I [ Adesed " Half Power
" Read Multiple Blocks LT
Set Protocol
 Wiite Multiple Blocks BRI
" Stay Quiet
.
Select UID T—Ll I_ TagInte
" Reset to Ready Number of Blocks [—
[First) Block Mumber Bk 5am
" Wiite AF| ’—
Number of Black: £
" Lock AF] HImeraERE | -
" Wite DSFID oot /
Tt DSFID S ———— Data Fields
ock DSFID
[_ — Populated
* Get System Info AFl
" Get MultBlk.Sec Status
™ TI Custom Commands
19.31:51.388 <~ 0103000304F1FFO000
19:31:52.497 ~» 01040003041802280000
193152700 <~ 01040003041802280000
Request mode.
[D00F37805902348007E 049303F 0388 44— Note UID in response l
Figure 18. Get System Information Command Example
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2.3.15

Get Multiple Block Security Status (Command Code 0x2C)

The Get Multiple Block Security Status Command is an optional command that retrieves the block security
status on more than one block at a time, with the first block number and the number of blocks specified in
the request. This command can be sent as addressed or unaddressed request.

To perform Get System Information using the GUI:
Select the radio button for Get Multiple Block Security Status.
Select Tag Flags accordingly (see Figure 19 for one example).

Nook~owdPE

Click Set Protocol.
Type the first block number.
Type the number of blocks.

Place tags or transponders near enough to the TRF7970A EVM antenna to be read.

Click Execute.

LT TRF7970 EVM Control

15693 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP | Test |

Get System Info

Commands Tag Flags r | o l M| - |
{5 Data Coding Mad: 2
bl [™ Double Sub-carrier bt ot
" Read Single Black  HighDeta Rete Touold v
L
‘Wiite Single Block [ cobe - & Ful Power
" Lock Block W _J " Half Power
" Read Multiple Blocks I~ Option T |
T :
‘write Multiple Blocks  — 3_]
" Stay Quiet
" Select Tag Info
uip v
" Reset to Ready ; 00 ﬁ Number of Blacks [_
L [First) Block Number Ll Block Size [_
" Wiite AFl IDH— -
Number of Blocks
" Lock AFI I =
¢ Wite DSFID s
DSFID
" Lock DSFID
- AF
(o

Get Mult.Blk.Sec Status 1
[~ Tl Custom Commands |

J

Request mode.

19:36:33.976
19:36:34.195
Request mode.
(0007000100]

--» 010C00030418022C00030000
<~ 010C00030418022C00030000

Note that blocks 00 and 02
are user locked, while blocks
01 and 03 are unlocked

Figure 19. Get Multiple Block Security Status Command Example
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2.3.16 Tl Custom Commands

The TRF7970A supports the two custom commands that are outlined in the ISO/IEC 15693 standard and
defined by Texas Instruments. The format outlined in the standard for custom VICC commands is shown
in Table 7. These commands are only supported by TI "Plus"” silicon based transponders, which can be
identified by part numbers containing RI-xxx-112A.

Table 7. Custom Commands Request Format

Custom Manufacturer
SOF | Request Flags Command Code Custom Request Parameters CRC16 EOF
Code
1 byte Custom defined by IC 2 bytes
1 byte 1 byte (0x07 = TI) manufacturer (handled by TRF7970A)

2.3.16.1 Write Two Blocks (Command Code 0xA2)

When receiving the Write 2 Block Command, the transponder programs the requested blocks with the
data contained in the request and reports the success of the operation in the response.

The addressed pair of blocks must contain one even and one odd block (for example, block numbers 2
and 3 or block numbers 6 and 7). The start block must have the even address (for example, number2,
number4, or number6). If the odd address is used in the start block, the transponder does not execute the
write operation and returns the error code 0xA1.

If one or both of the addressed blocks are locked, the transponder does not execute the write operation
and returns the error code 0xA2.

The transmitted LSB block data are written to the LSB of the even addressed block (bytes 0-3) and the
MSB transmitted data to the odd addressed block (bytes 4-7).

2.3.16.2 Lock Two Blocks (Command Code 0xA3)

When receiving the Lock_2_Block Command, the Transponder shall lock the addressed blocks and report
the success of the operation in the Response.

The addressed pair of blocks must contain one even and one odd block (for example, block numbers 2
and 3 or block numbers 6 and 7). The start block must have the even address (for example, number2,
number4, or number6). If the odd address is used in the start block, the Transponder does not execute the
Lock Block operation and returns the error code 0xALl.

If one or both of the addressed blocks are locked, the VICC returns the error code 0xAZ2.
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2.4 1SO14443A Tab
The 1SO14443A tab is used to perform Layer 3 and some Layer 4 operations on 1SO14443A PICCs, up to
the stage at which transparent data is to be exchanged according to the ISO/IEC144443-4 standard.
241 Anticollision
In the TRF7970A EVM GUI, this command performs the anticollision loop as outlined in the
ISO/IEC14443-3 standard as outlined for one PICC (steps 1-5, flowchart for PCD). The TRF7970A EVM
firmware and GUI also have provisions for resolving a collision between two Type A PICCs by using a
special combination command (OXE6) and the Test tab. This section demonstrates the remaining steps
(6-10) for this operation from the previously mentioned flowchart that occur before the select command is
issued.
To perform anticollision loop on one tag using the GUI:
1. Select the radio button for anticollision
2. Click Set Protocol.
3. Place tag or transponder near enough to the TRF7970A EVM antenna to be read.
4. Click Execute.
&% TRF7970 EVM Control
15693 144434 ‘ 144438 ‘ FelCa I Find tags} Hegislers| NFC-PF'l Test |
Commands
@ Anticollision 1_!
" Select
{! o~
& Full Power
c " Half Power
o
Set Protocol |
' _— )_!
up | B
i " oo r
FSCI r
DR DS
Pl SFGI
History I
Execute
3
20:22:18.850 <-- 0103000304F1FFO000
20:22:20.459 -» 010900030440010000
20:22:20.772 <-- 010900030440010000
144434 REQA.
(0800)(B5CIA7AB40)[85CIATAB 40 7F) ———— ATQA, UID, UID BCC and RSSI |
Figure 20. Anticollision Command Example for One Type A PICC
To perform anticollision loop on up to two tags using the GUI:
1. Go to the 1ISO14443A tab.
2. Click Set Protocol.
3. Go to the Test tab.
4. Type the string E600 in String to Send window (see Figure 21).
5. Place up to two ISO/IEC14443A PICCs near enough to the TRF7970A EVM antenna to be read.
6. Click Send.
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&% TRF7970 EVM Control
15633 | 144434 | 144438 | FeiCa | Find tags | Registers | NFCPP Test |

Current Test Program

l
Run TP

New Test Program

6

String to send: |Eggg

U

I Expert - keep settings when switching protocols

Get Firmware Version

Send
Send Aaw

Firmware Revision 07_20_2011

20:40:58.096 --> 0109000304E 6000000
20:4058.315 <-- (103000304E 6000000
(DB00)(E5CAA7AB40)[E5CA7ABA0)7F) RSSI values for two
(0400)(0874548093)[0874548098)(76) 4——_ ISO/IEC14443A PICCs

ATQA, UID, UID BCC and

Figure 21. Anticollision Command Example for Two Type A PICCs
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2.4.2 Select, RATS, and PPS

The Select command radio button is automatically selected after the anticollision loop is complete when
using the ISO14443A tab, because this command cannot be issued to a PICC until the UID is obtained.
To issue Select command, leave the PICC in the field and click Execute (see Figure 22).

%, TRF7970 EVM Control
16693 144434 | 144438 | FeiCa | Find tags | Registers | NFCPP | Test |

Commands
3

+ Select

" HLTA
(% Full Power

" Deselect " Half Power
" RATS

Set Protocol
 PPS

uID  [85Caa7AB =
L cID =
FSCI -
DR DS
Pl SFGI
History ‘
Execute
1
144434 Select.
20:44:07 556 -> 01000003044285C947AB400000
20:44:07.791 < 01000003044285C947AB400000
144434 Select. SA
(0800)[20] Soh |

Figure 22. Select Command Example

After the Select command request is sent and a valid response is obtained, the GUI automatically selects
the RATS radio button. The user again only needs to select the Execute button to process the command
request (see Figure 23). Then the PPS radio button is automatically selected and is available as example,
but the PICC must support it.
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L% TRF7970 EVM Control
15693 144434 | 144438 | FelCa | Findtags | Registers | NFCPP | Test |

Commands
" Anticollision
" Select
-~

(% Full Power
" Deselect " Half Power
o

Set Protocol
& Pps

uiD
FSDI
FSCI

=1
[7 CiD ~
-

DR ’?_ DS

P P

SFGI

[ DN

History

144434 Select.

(0800)[20]

20:59:28.201 ->» 010400030418E0100000
20:59:28.498 <-- 010400030418E 0100000
Request mode,

[0977F7900202200210) 46— AIS |

Figure 23. RATS Command Example

2.4.3 HLTA and Deselect

These commands are available in the GUI as needed to demonstrate stopping a card from responding
while it remains in the field (HLTA) or to reset a card back to ready state once it has been selected
(Deselect). Select the radio buttons as appropriate and click Execute.
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2.5 1S014443B Tab

The 1S014443B tab is used to perform Layer 3 and into Layer 4 operations on 1SO14443B PICCs
according to the ISO/IEC144443-4 standard. After selecting this tab, select the Set Protocol button.

251 Request (REQ_B)
This command is used to probe the field for ISO/IEC14443B PICCs, and it retrieves the PUPI and other
relevant information needed by the ATTRIB command (see Figure 24).

% TRF7970 EVM Control
15693 144438 144438 | FelCa | Findtags | Registers | NFCPP| Test |

Commands
* Request
" Wake up
A
Athib + Full Power
" Halt ™ Half Power
Set Protocol
PUPl |g28810E5 -
|_ r TRO
AFI "—
TR1
Nurber of Apps Pl N I~
Bit Rate ADC r PCD to PICC
Max Frame FO ’_ PICC to PCD
Protocol Type ﬁ CiD
21:32:20.746 -> 0103000304E0040000 ATQB (PUPI, Application Data and

1214342350952383 E— Protocol Info) CRC_B is checked and
[50628610E500ECI200002145) QP/ stripped off the response by the TRF790A

Figure 24. REQ_B Command Example

252 Wake-Up (WupB)
This command is used to bring 1ISO14443B PICCs out of the HALT state.
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253

ATTRIB

This command is used to select an 1ISO14443B PICC and bring it into Layer 4. REQ_B should be sent
before this command so that the TRF7970A system has the information that is required in this command
(see Figure 25).

T, TRF7970 EVM Control
15693 | 144434 144438 | FeiiCa | Findtags | Registers | NFCPP| Test |

Commands

" Request

" Wake up

e

@ LI + Ful Power
" Halt " Half Power

Set Protacol

FUPI |628810E5 -
|_ |U— TRO
AFI |°_ o
Number of Apps Fwl [ IEOES isaR
Bit Rate ADC |1_ PCD to PICC
Max Frame |2 FO |1— PICC to PCD
Protocol Type ID_ CiD

[5062B510E500ECI200002145]

Answer to ATTRIB,
21:33:14.436 --» 0111000304181 D62B810E5005201 000000 CRC B is checked and
21:3%:14.715 <--0111000304181D628810E5005201000000 stn'pp—ed off the response
Heﬂ?“e‘st mode. by the TRE7970A

[00]

Figure 25. ATTRIB Command Example

254 Halt
This command is used to halt or stop a card from responding while still in the activation field.
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2.6

26.1

2.7

FeliCa Tab

This tab is used to poll for FeliCa transponders. This transponder technology is from the Sony Corporation
and is primarily used for payment, and it is also included in the NFC Forum specification, just like ISO/IEC
15693 and ISO/IEC 14443 transponders.

Polling

When inside the FeliCa tab, first select the radio button to select the protocol and click Set Protocol, then
click Execute to retrieve the Manufacturer ID and the Manufacturer Parameters from the tag (see
Figure 26). The Polling radio button is automatically selected.

LT TRF7970 EVM Control
15633 | 144434 | 144438 FeiCa | Find tags | Registers | NFCPP| Test |

Commands
* Palling Speed
212 kb/s j

@ Full Power
" Half Power

Set Protocol

Manufacturer param.

Requested data
Number of slots 90

Manufacturer ID [—J r
ﬁ

22:01:08.671 <-- 0103000304F1FFO00D0

22:01:10.984 -> 010900030444000000
22:01:11.250 <~ 010300030444000000
FeliCa polling.
[120101010601BE03CI0CO3014B024F 4993FF)

Figure 26. FeliCa Polling Example

Find Tags Tab

The Find Tags tab is a GUI-controlled version of the standalone mode that the reader defaults to when
powered up but before the TRF7970A EVM GUI is executed. When this tab is selected, all of the
supported protocols are selected to be polled for. Deselect any of the protocols that are not desired and
click Run, which then turns into a Stop button (see Figure 27 and Figure 28). While this tab is useful for
showing the multiprotocol capabilities of the TRF7970A EVM, it must be understood that the EVM antenna
is a certain size and generates a specific magnetic field and also that the transponders are resonant
circuits and can couple with each other, so some appropriate separation between the devices is
recommended. The ISO15693 and I1ISO14443B transponders are polled for with multiple slot commands,
while the FeliCa and 1SO14443A transponders are polled for with single slot style commands only.

SLOU321-August 2011 TRF7970A Evaluation Module (EVM) 33
Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU321

13 TEXAS
INSTRUMENTS

Using the TRF7970A EVM With PC GUI www.ti.com

L. TRF7970 EVM Control
15693 | 14443 | 144438 | FeliCa Find tags | Registers | NFCPP| Test |

15693 [ 144434 = FeliCa B
Count ’F Count  [q Count
UIDs UIDs IDm
E007C08533C37712 TEABABE23C
E007C08533C36803
E007C08533C39226
E007CO8533C32229
EO0781BCC193680C
E007C08533C3370E

144438 ]

Count |2

PUPIs

5a401BCE

54491BC8

N ¥ Select All W W o

Figure 27. Find Tags Tab Example 1

L% TRF7970 EVM Control
15693 | 144434 | 144438 | FeliCa Find tags | Registers | NFCPP| Test |

15693 o 144434 v FeliCa =
Count |1_ Count |4 Count |4
UIDs UIDs IDm
E007000008363340 TEABABE29C 010106018E03C30C
144438 7
Count |1
PUPIs
54401BC8
I [~ Select Al I A\ A Stop

Figure 28. Find Tags Tab Example 2
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2.8 Registers Tab
The Registers tab is used to retrieve the values in the TRF7970A registers and to directly change the
values of those registers.
Some of the register settings are coded in the TRF7970A EVM firmware for the various protocols
commands; therefore, changes made in the Registers tab can be overwritten when going to a protocol tab
and setting a different protocol. To keep the values that are manually set, go to the Test Tab and check
Expert — keep settings when switching protocols. However, as some register settings are not compatible
or do not make sense when looking across the protocols, these values are coded into the EVM firmware
to provide (at the very least) sustaining performance. For example, the ISO Control Register value cannot
be set to 0x02 (default setting for ISO15693) and still support operation of ISO14443A, 1SO14443B, or
FeliCa. See Figure 29 for example of this tab with registers set for default operation.
If the Set Defaults button is clicked, the EVM loses communication with the GUI. This is because the
Modulator and Sys Clock register (register 0x09) value is changed, so the MSP430 is no longer running at
the same clock speed as it was when communications were established. This causes the the UART baud
rate to be off time base, and the communications link is broken. To recover, close the GUI and reset the
TRF7970A EVM either by pressing the reset button on the board or by removing and USB power; next,
reconnect the EVM to USB and restart the GUI.
%, TRF7970 EVM Control
15693 | 144434 | 144438 | FelCa | Findtags Reagisters \ NFCPP| Test |
Main Control Status
Chip Status Control E IRQ Status |/
IS0 Control ’EZT Oscillator Status and Interupt Mask I_
Collision Pasition |_
Protocol Sub-Setting P ,7
1S0O Mode - Option 1 W
IS0 Mode - Option 2 |00 :
est
TX Timer [EPC) Setting - H H Test Settings 1 W
TX Timer [EPC) Setting - L ﬁ T W
est Settings 2
TX Pulse Length Control W
R Mo Response \Wait Time F MNFC Settings FIFD
R Wait Time W Low Field Det. |00 FIFO Water Level W
Madulator Control ﬁ FIFO Status f
FiX Special Settings 0 T ) | T Length Byte 1 o0
Requlator Control E Target Protocol W TX Length Byte 2 W
Set Defaults Wite ‘
Figure 29. Registers Tab
2.9 NFC-PP Tab
This tab is for demonstrating the Near Field Communications (NFC) capabilities of the TRF7970A. It
requires two TRF7970A evaluation modules and two PCs with the TRF7970A EVM GUI loaded. The steps
required to demonstrate these functionalities from an Initiator and a Target perspective are described in
the following sections.
29.1 Initiator Setup
To setup the first TRF7970A as an Initiator (Master) (after connecting on the first PC) (see Figure 30):
1. Click the NFC-PP tab.
2. Click Set Protocol.
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15693 | 14443 | 144438 | FeiCa | Find tags | Registers NFCPP | Test | e
1~ Commands 1 [ Protocol Flags 1
[  Tagt Fie to Send | | il p,l’E
s Bl ; R |: Framing
FIF & 106 kbs FIFO sor|
(" e e[ ca [0
: © a24kbs @ = - FIFD status
r Cor T ing High  Low
e [ [
€ De
A DT;D [0123456763BCOEF0122  Geneate wea [
| 1
Transmil Bit Rate |_ i cdis Updnel Reset FIFO
DRSS B B e [ Geneiaityte Special funcions
Bm":r I [ wo I~ AGCon
P A [ ¥ Main channel AM
BNC e
¥ Enable TRF7370
Execute '
Register wiite request ;]
030605389  potSetReadMode
030605389  -> 010B000304D40304FO0000
030605514 <~ 010B000304D 4030 4FO0000 has
NFC.[00] Clear Log |
=
‘ ;/j Exi

Figure 30. Setting up TRF7970A EVM as Initiator

2.9.2 Target Setup

To set the second TRF7970A as a Target (Slave) (after connecting on the second PC) (see Figure 31):

1. Click the NFC-PP tab.

2. Check the Target Box in the Protocol Flags section of the GUI window.

3. Click Set Protocol.

¥ TRF7970 EVM Control ] Il

15693 | 144434 | 144438 | FeiiCa | Find tags | Registers NFCFP | Test |

4

 Commands Protocol Flags
150D ¥ Target i I_ oy E
€ Selec B Passive Rx Flamngl_
£ Poiy 108 FIFO S/EOF
& 106Kb Browse
€ Atibute o soven | e [ ca [
Cw 3
e 162 SuHEM - - FIFD status
- Connected Transmiting High Low
- e [ [
- D [0123456789ABCDEF0123 Eenmalnl wra [
oD [0 up [F23sE7 H
Transmit Bit Rate IT ] " et Update Reset FIFD
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Figure 31. Setting up TRF7970A EVM as Target
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After setting up the two separate TRF7970A evaluation modules, they should be arranged in a parallel
orientation relative to each other for the best coupling/best performance (see Figure 32).

Figure 32. Demonstration Hardware Configuration Example
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Peer-to-Peer Connection Step

To connect the two TRF7970A evaluation modules (see Figure 33):
1. In the GUI for the Initiator, click Connect (the button then changes to Disconnect).
2. The Initiator and Target GUI indicators turn green when connection is successful.
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Figure 33. Peer-to-Peer Connection Step

NFC Text Message Transfer

To transfer a text message from the Initiator hardware to the Target hardware for display in the Target

GUI:

1. Perform peer-to-peer connection as described in Section 2.9.3.
2. Type in text to be sent into the Data entry text box.

3. Click Execute.

4. Look at the Target GUI window and observe text message that was sent (see red arrows in Figure 34).

&R TRF 7970 E¥M Control o =10]1x|
18633 | 14443 | 144438 | FeliCa | Findtags | Fogistess MFCPP |Test | —
F
Ct ~ Protocol Flags:
2 1 Fietasane | L w [ e [
aget -
okt 7 Passe Send Ax Franing
(] & 106ks fIFD sar]
T
212k cel e
g
424 ke Set Protocol FIFD slatus
(a - - - [ ]
e : Disconniect Connsced  Trsnsmiling HoNgLed
= el [5L0
(ol
- ‘ 00 [01234567BRBIDEFONZ: || Gererate aral [
Dit: I“ up [m=eEe -
Tiorarl B¢ Aole [T [P bebarcistie Ugdate | Reset FIFD
Receive B fiate i [F Generaipe e —
BullerLengi  [f7 o =
an
Daia
o [TestMessage ¥ Wain charmel AW
anced
ILTﬁ_l ¥ Enable TRF79701
NF S|
031817228 <L
091617238 I-E
(] b 4|
031817348 <)

= Cleet Log
_"j Exil

Initiator GUI Window (Message Being Sent)

Lt TRFTI70 EVM Control = ] 5 |
15693 144438 | 144438 | FeiiCa | Findtogs | Regieters NFEFP | Test | .
tatun
Comenands Potocol Flags
@ eon " g i L b
o S Fx [ Feaming
i & e T mro | secel
£ Rt e Gl L we[ o [
e
€ 4z -
e -55'“““\* & - FIFD stalus
- P A Connected  Tranimitng Fih ot
it el wer [ 0
= A CID  [01234567834BCOEFDT23 Benerate BFul I_
: oo [ up [Ee =i
Trarwmi B8 Aske 77 [T nomcr it Updato | Resel FIFD
RecabiehBale 8oy F Gormaiste ~Special hctions——
BubaLengh [T 5 s g
Das [
e T | Maichannel AM
an
17 Enable TRF7370
Execute
09.4208758 <~ 10C00030410002101 210000 |

Flegster wie request

=3 0150003040400 DA0C0N 2345678348 COE F(1 230001
- 0150003040400 D40C 01 22456783AB COEFON 230000

.l

£
5

o

E

Target GUI Window (Message Received)

Figure 34. NFC Text Message Transfer
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2.95 NFC File Transfer

While still in Initiator and Target modes as described in Section 2.9.3, files can also be transferred. This is
done by selecting a file to be sent from the Initiator side and also a location (a file folder or directory) to
store the file on the Target. Any file format can be transferred (for example, .doc, .xIs, .jpg, or .zip). In this
example, a firmware image file (.d43) is used.

1. Select file using the Browse button in the Initiator GUI.

2. Click Open (see Figure 35).
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Figure 35. NFC File Transfer, Select File on Initiator
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3. Select file folder or directory using the Browse button in the Target GUI (in this case, a folder called
NFC_File_Transfers was created for the demonstration).

4. Click Open (see Figure 36).
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Figure 36. NFC File Transfer, Save File on Target

5. Click Send in the Initiator GUI (a status bar indicates activity) (see Figure 37).

6. When file transfer is complete, the status is reported in the Initiator protocol log window and the file is
available on the Target PC. The Target GUI also indicates activity.
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Figure 37. NFC File Transfer Progress

Card Emulation Mode

For card emulation mode, one TRF7970A EVM should be set up as a Target (see Section 2.9.2). Another
TRF7970A EVM can be used as an RFID reader (in this example, the device is set up and used as an
ISO14443A reader; see Section 2.4).

To use card emulation mode (see Figure 38):

1. On the Initiator reader side, go to the NFC-PP tab.
Select the Advanced check box.

Click Set Protocol.

Click Execute.

The SDD and Select commands can now be used.

akrwn

40

TRF7970A Evaluation Module (EVM) SLOU321-August 2011

Submit Documentation Feedback
Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU321

13 TEXAS
INSTRUMENTS

www.ti.com

Using the TRF7970A EVM With PC GUI

LT TRF7970 EVM Control I il =izl xi
16633, 144438 | 104438 | FoiCa | Findtags | Regetess | NFCPP| Test | i 15693 14434 | 144438 | FeliCa | Findiags | Regites | NFCPP| Test | .,
ut
Commands 1~ Commands:
T Articolicion T r Panly " pntcalizion T™ r Pasiy
& Select A I: Fuawing  Select fx [ Foming
= HLTA & FulPoviet FFD seorl A  Ful Power weo | smne[
3  Half Power e[ ca [T (3 ~ Half Power e[l o I
AT (4
= Sel Protocol FIFD status = Sei Praiocol [-FIFD statue
High Low High  Low
e [ [ el [
un [EEEDE =i aral [ up e ST whal [
L2l oo [ ot s L i) o 1= B pppsted =
o [ e Update | ResetFiFO o [ e Update | FestFIFD
oR |° DS Special lunctions oR 05 Specialfuncona
Fwl SFBI I ABCen ] SFGI I AGCon
Histow | ® Main channetiaM History | ManchannetAM
[ Enatée TRE7S70 ¥ Enable TRE7S70
E
T | = — % | =
184434 FEDA = -~
I J 4538 IECCD4B538 ) J
125800908 - D10300030440010000 . > G100 000301 26CCDABEIB0000 o
124801538 01090003044001 0000 ‘& -~ 0100 000304426 CC0 48538 S0000 ﬂ!
138434 REDA 1 !
[0400)BCCDA85389)[BCCOABS3 Y] j Clost Log j Clear Log.
| Eil = g

1SO14443A UID Read
From TRF7970A in Card Emulation Mode

1SO14443A Select Command Response
From TRF7970A in Card Emulation Mode

L%, TRF7370 VM Control =ICl L2 1RF7970 EVM Control =101x]
15693 | 14483 | 140438 | FeiiC | Firdtage | Registers MFCFP |Test | i 1563 | 144438 | 144438 | FeiCa | Find tags | Registers NFCPP | Test | e
— = u
Cammands Protacol Flags ’— o Commands Protoc Flags
500 _— Fie 1o Send o l: & 500 B Fieto Send Browse w [ ey E
isew = Sand A l: Framing - s Sond A l: Fiaming
ing 106 ke AFD S/EDF Ll £ 16k FIFD SIEUFF
Ll e e nl r
&  2i2ke | © 72k [ o
2 42 ks Set Piotocsl - = FIFD status =  424kes Set Protocal FIFD stafus
2 P2
r. " Cennect Connacted Traremiting High Low il Commect Comnecied Tiansmitirg High  Lows
£ el el [ [
v e
- 00 [MZHGHTONOCOEOIZ | Gerele v [ 2 O [(1Z56576%E0EF01 23 Gensrsis wra [
oo [ e [osmEsce -1 [~ It oo [ o [G5ERs =l
Tiarsmt BARate [ I s Updste | ResstFIFD Tt BiRae [ i vie Updots | ResstFifD)
R B R m
it 1 Genenitye Specialiunctions Pissbva Bk Fdta) | [057 [ Gerermitote | [ e—re——
Bullertenglh [T F
e ;—q o P BullerLength [} [ e Pl
ata I Data
5 Main charel Al [ ¥ Man channe A
% Advanced : e 7 advanced | e
™ Ensble F Enable TRF7S70
T4 AEGA = 144435 RE A, |
(l s 4000575640900 D STSBAC00|
1252 g?.Zo -» 0100003044001 0000 g ™ 125313118 -3 D10D 0000442057564 C000000 Em™m
ETE: - CiOA0A0000 ¢ 2531338 0100 00MAZDS7SEACII0 000 -{r}a
2 144434 Select. 1 3
(D400(DST564C 00 [DSTS64C0] _‘j i Lo 0400500]
s 9 e ;_‘ Cleat Log
] z £ | il

1SO14443A UID Read
From TRF7970A in Card Emulation Mode

1SO14443A Select Command Response
From TRF7970A in Card Emulation Mode

Figure 38. Card Emulation Mode

2.10 Test Tab

The TRF7970A EVM GUI Test Tab is used to send specific command strings that the firmware supports
but that are not built into the specific protocol tabs in the GUI and to assist in understanding the finer
details of the TRF7970A EVM operations. This tab also allows retrieval of the version number of the
firmware loaded in the MSP430F2370 on the EVM. The following example show how and why test strings
might be used.

Two buttons are available for sending strings: Send and Send Raw. The Send button is used to send
complete strings (including SOF, length, etc.). The Send Raw button prepends and appends those byte
required by the MSP4340F2370 host.c file for a properly concatenated string.

A few examples of when a user would need to utilize these features would be:

1. For observing a read or write continuous to the registers of the TRF7970A during code development
with a logic analyzer. These examples are using the Send button which adds on the necessary bytes
before and after data to send strings are entered. This example is setting up the TRF7970A for full
power out and 1SO15693 operation (see Figure 39 and Figure 40).
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¥, TRF7970 EVM Control
15693 | 144434 | 144438 | FeliCa | Findtags | Registers | NFCPP Test |
Current Test Program
| MNew Test Program
Run TP
String to send: [1 10021020000C1BBO0301F214087
Send Raw
[ Ewpert - keep settings when switching protocols
Get Firmware Version
13:57:44.202 top update
13:56:38.439 - 0115000304110021020000C1BB0O0301F 2140870000
13:58:38.579 <-- 0115000:304110021020000C1 BEOO301F 2140870000
Continous write request.
Figure 39. Continuous Write to Registers 0x00 to OxOB Example
L% TRF7970 EVM Control
15633 | 144434 | 144438 | FelCa | Findtags | Registers | NFCPP Test |
Current Test Program
| New Test Program
RunTP
Stiing to send: |1 30C Send
Send Raw
I Expert - keep settings when switching protocols
Get Firmware Yersion
13:55:52.901 -> 0109000304130C0000
13:55:53.042 <~ 0109000304130C0000
Continous read request
[21][02][00][00)[CT)(BB][0O]1 4][1F)[21][40][87]
Figure 40. Continuous Read from Registers 0x00 to 0xOB Example
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2. To turn on or off the MSP430F2370 GPIO-controlled LEDs on the EVM. These could also be used in
the development environment for other functions such as turning on or off other peripherals, for digital
control of reed relays and switches, etc. (see Table 8 and Figure 41).

Table 8. Command Codes for GPI/O Controlled
Outputs on EVM

Command Code to
LED Number be Sent (Using Send State
Button in GUI)

2 FB ON
2 FC OFF
3 F9 ON
3 FA OFF
4 F7 ON
4 F8 OFF
5 F5 ON
5 F6 OFF
6 F3 ON
6 F4 OFF

LY. TRF7970 EVM Control
15653 | 144434 | 144438 | FeliCa | Find tags | Registers | NFCPP Test |

Current Test Program
‘ New Test Pragram
Run TP
String to send: |F3
Send Raw
[ Expert - keep seltings when switching protocols
Get Fimware Version
15:53:51.397 -> 0108000304F 40000
15:53:51.522 <~ 0108000304F 40000
15:53:56.866 --» 0108000304F 30000
15:53:56.975 <-- 0108000304F 30000
Figure 41. Sending GPIO Control Command
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3. To retrieve the PUPI from an 1SO14443B tag on which anticollision has been disabled (this is most
often the instance for 1ISO14443B cards that are being used for payment applications), thus requiring a
single slot REQB to be sent. Notice in Figure 42 that the Send Raw button is used. This could have
also been sent using the Send button with only BO0O as the String to send.

L% TRF7970 EVM Control

15633 | 144434 | 144438 | FelCa | Findtags | Registers | NFCPP Test |

Current Test Program

| New Test Program
Run TP

Stiing to send: |U108000304B!JDUUDUU S

AL

This was changed to 0 from 4 to only
do a single slot REQB command

™ Espert - keep settings when switching protocols

Get Firmware Version

15:57:21.406 ->» 0103000304E0000000
15:57:21.671 <-- 0109000304E0000000
144438 REQB.
[S08CAAE3CDO0000000002184)

Figure 42. Sending Single Slot REQB
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3 Abbreviations

AFI Application Family Identifier
BCC Block Check Character

CRC Cyclic Redundancy Check
DSFID Data Storage Format Identifier
EOF End of Frame

LSB Least Significant Byte

MSB Most Significant Byte

RFU Reserved for Future Use

SOF Start of Frame

uiD Unique Identifier

PCD Proximity Coupling Device
PICC Proximity Integrated Circuit Card
PUPI Pseudo Unique PICC Identifier
VCD Vicinity Coupling Device

VICC Vicinity Integrated Circuit Card

4 References

TRF7970A Data Sheet (SLOS743)

TRF7970A Firmware Description (SLOA157)
TRF7970A Firmware Design Hints (SLOA159)
TRF7970A NFC BSL Application Note (SLOA160)
ISO/IEC 15693 (http://www.is0.0rg)

ISO/IEC 14443 (http://www.is0.0rg)
ISO/IEC18092 (http://www.iso.0rg)

ISO/IEC 21481 (http://www.is0.0rg)

. FeliCa™ (http://www.sony.net/Products/felica/)
10. MIFARE™ (http://www.mifare.net/)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com
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