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This document describes the known exceptions to the functional specifications for the device.
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1 Device Nomenclature
To designate the stages in the product development cycle, TI assigns prefixes to the part numbers of all
devices. Each commercial family member has one of two prefixes: XTRF or TRF (for example,
TRF7970A).

These prefixes represent evolutionary stages of product development from engineering prototypes (XTRF)
through fully qualified production devices or tools (TRF).

Device development evolutionary flow of the TRF7970A:

XTRF — Experimental device that is not necessarily representative of the final device's electrical
specifications.

TRF — Fully qualified production device.

XTRF devices are shipped against the following disclaimer:

"Developmental products are intended for internal evaluation purposes.

TRF devices have been fully characterized, and the quality and reliability of the device have been fully
demonstrated. TI's standard warranty applies.

Predictions show that prototype devices (XTRF) have a greater failure rate than the standard production
devices. Texas Instruments recommends not to use these devices in any production system."

2 Revision Identification
Figure 1 provides an example of the device marking. The device revision can be determined by the
symbols marked on the top of the device.

+----------------+
! O ! TI = TI LETTERS
! TRF ! YM = YEAR MONTH CODE
! 7970A ! S = ASSEMBLY SITE CODE
! TI YMS ! LLLL = ASSEMBLY LOT CODE
! LLLL G4 !
+----------------+

O - Pin 1 (Marked) NOTE: Marking is left aligned

Figure 1. Package Markings
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3 Known Design Exceptions to Functional Specifications

Device#B01 In Reader/Writer communication mode at 106 kbps, 1-etu duration outside ISO
14443 specification.

Expected Behavior The bit duration (1 etu) as defined by ISO14443A/NFC-A air interface is supposed to be
9.44 µs (±0.5%).

Issue The device fails this criterion. Measuring this value (for example, for EMVCO compliance
testing), the 1 etu is approximately ≥9.587 µs and, hence, outside the given specification
limits.

Condition The device operates as ISO14443A/NFC-A reader/writer and as NFC-A Peer to Peer
(P2P) Initiator.

Implications The device fully supports ISO14443A communication. The device fail the EMVCO
compliance testing as the 1-etu value is outside given range.

Workaround There is no workaround identified

Device#B02 FIFO not accessible in SPI without SS mode.

Expected Behavior FIFO is accessible in all SPI modes

Issue The TRF7970A was supposed to have three methods of communication with a
microcontroller (MCU): Parallel Mode, Serial Peripheral Interface (SPI) with Slave Select
(SS), and SPI without SS.

In the SPI operation mode without SS, the TRF7970A registers can be read from and
written to; however, the FIFO is not accessible.

Condition SPI operation mode without SS

Implications FIFO is not accessible.

Workaround The following workarounds exist:
1. Use SPI with SS.
2. Use Direct Mode 1.

This requires using I/O_5, MOD pin, and dedicated MCU firmware for data encode
and decode.

3. Use Direct Mode 0.
This requires using MOD pin and dedicated MCU firmware.

http://www.ti.com
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Device#B03 NFC-F Peer-to-Peer Mode Preamble

Expected Behavior For some standards, the preamble is defined to be exactly 48 bits long.

Issue ECMA-340 and ISO/IEC 18092 defines the preamble for initiator and target in the start of
the polling or response frame, or after the delay between consecutive frames. A
minimum of 48 bits of Manchester-encoded logical zeros is defined.

The Sony FeliCa Card and NFC Forum documents based on JIS X 6319-4 show this
preamble to be exactly 48 bits long.

The TRF7970A was designed to transmit a 56-bit preamble.

Condition The device is in Peer-to-Peer mode. The behavior is not dependent on any particular
physical condition.

Implications The device fully supports the communication to Sony FeliCa Cards and hence to NFC-F
products based on JIS X 6319-4. The 56-bit preamble does not allow compliance to the
latest NFC-FeliCa definition due to the later extension of the standard.

Workaround There is no workaround identified.

Device#B04 TX FIFO water level IRQ in ISO14443A Card Emulation Mode

Expected Behavior FIFO water level IRQ signals the FIFO data string status in transmit and receive mode.

Issue The FIFO water level IRQ does not work in transmit mode, but it does work in receive
mode. If a long data string (more than 127 byte) needs to be transmitted, the FIFO water
level IRQ does not provide the intended warning to reload the FIFO.

Condition The device is in NFC-A Card Emulation Mode. The behavior is not dependent on any
particular physical condition.

Implications The device FIFO water level IRQ does not provide the intended warning to reload the
FIFO. For long data strings, the FIFO reload procedure cannot use the device IRQ
signal.

Workaround For long data strings, the host CPU needs to read out the FIFO level regularly.
Dedicated host software is needed to continuously fill up the FIFO.

Device#B05 NFC A Card Emulation Mode Auto SDD (SAK Response)

Expected Behavior SAK response should set NFC compliant bit in the device to be compliant with the latest
NFC standard.

Issue SAK command response is not able to set NFC compliant bit.

Condition The device is in NFC-A Card Emulation Mode. The behavior is not dependent on any
particular physical condition.

Implications The device is ISO14443A compliant, however, no dedicated bit to signal NFC
compliance exists due to the later extension of the ISO standard.

Workaround Operate the device in Direct Mode and implement anti-collision for ISO14443A in
firmware.

http://www.ti.com
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Device#B06 Parity error indication in IRQ status register (0x0C) Bit 3

Expected Behavior When parity error is sent back as part of an ISO14443A or NFC-A transponder
response, Bit 3 in register 0x0Ch should be set.

Issue The device is supposed to indicate a parity error by setting bit 3 of the IRQ status
register when operating as a reader/writer or initiator. Instead, a parity error is indicated
as a CRC error (bit 4 in the IRQ status register 0x0Ch).

Condition The behavior is not dependent on any particular device condition.

Implications No parity error indication during EMVCoL1 Digital or NFC Wave1 compliance testing.

Workaround Use the device in Direct Mode 0. This requires using the MOD pin and dedicated MCU
firmware.

Device#B07 RX FIFO overflow error indication in FIFO Status register (0x1C) Bit 7

Expected Behavior When the FIFO has more than 127 bytes stored in it, Bit 7 in register 0x1C should be
set.

Issue The device is supposed to indicate a FIFO overflow error by setting bit 7 of the FIFO
status register when the FIFO is filled with more than 127 bytes when receiving a
message from another transceiver. If the FIFO is read out by from the MCU while the
FIFO is being filled with another transceiver's command which is larger than 127 bytes,
Bit 7 of the FIFO Status Register might be set.

Condition The TRF7970A's FIFO is being written with a command with size larger than 127 bytes,
from another transceiver. The behavior is not dependent on any particular physical
condition.

Implications Erroneous software behavior not receiving commands completely.

Workaround The firmware must mask Bit 7, when reading the FIFO Status Register (0x1C) and
validate the command size in firmware based on the specification used.

Device#B08 NFC Target Detection Level Register (0x18) has nonzero value at power up

Expected Behavior At power up, register 0x18 should have a default value 0x00.

Issue The device is supposed to have a default value of 0x00, but certain cases may cause a
nonzero value to be loaded. In the case where a different value is loaded, the TRF7970A
or TRF7964A device will indicate 0 bytes in the FIFO Status Register(0x1C) after the RX
complete interrupt (after completing a transmit command cycle).

Condition The device can randomly exhibit this issue directly after power up while other times
working properly at power up.

Implications Erroneous behavior which results in not receiving data in the FIFO.

Workaround The firmware must write register 0x18 with a value of 0x00 at power up as part of the
firmware initialization procedure to avoid issues.

http://www.ti.com
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Device#B09 RF Collision Avoidance Direct Commands do not behave as expected

Expected Behavior The RF collision avoidance direct commands (listed below) should be able to be used to
reliably detect any active 13.56-MHz RF fields within proximity of the TRF7970A.
• 0x04 Perform RF Collision Avoidance
• 0x05 Perform Response RF Collision Avoidance
• 0x06 Perform Response RF Collision Avoidance (n = 0)

Issue The RF collision avoidance direct commands (0x04 to 0x06) are not compliant with the
ISO specifications.

Condition When issuing the RF collision avoidance direct commands (0x04 to 0x06), they do not
properly transmit the expected packets.

Implications The RF collision avoidance direct commands cannot be relied on to complete RF
collision avoidance before enabling the TRF7970A RF field.

Workaround Perform RF collision avoidance by using the RSSI measurement features of the
TRF7970A. The steps to do this are:
1. Write a 0x02 (3-VDC operation) or 0x03 (5-VDC operation) to the Chip Status Control

register (0x00) to disable the transmitter and enable the receiver.
2. Send a Test External RF direct command (0x19).
3. Delay 50 µs to allow the transceiver to measure the field strength and latch the value

into the RSSI register.
4. Read the RSSI Levels and Oscillator Status register (0x0F).
5. If the active channel RSSI value (bits 2:0) is greater than 0, remain in target mode for

a predetermined time (number of milliseconds).
6. If the active channel RSSI value (bits 2:0) is equal to 0, enter initiator or target mode

for active or passive communication.

http://www.ti.com
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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 JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI 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 dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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