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Frequently Asked Questions for RF430CL33xH Devices

Ralph Jacobi and Ulrich Denk Safety and Security (S2) NFC/RFID Applications

ABSTRACT

This guide contains a compilation of frequently asked questions concerning the RF430CL33xH series of
devices. It serves as a central resource for anyone evaluating or designing with the RF430CL33xH
devices. This guide includes links to recommended evaluation modules, Tl Designs, firmware examples,
and other collateral that is relevant for the RF430CL33xH family.
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1 General Questions
1.1 What Protocols do the RF430CL33xH Devices Support?
ISO/IEC 14443 Type B and NFC Forum Type 4B
1.2 Arethe RF430CL33xH Devices NFC Forum Compliant?

Yes, the RF430CL33xH devices are designed to use NFC Forum standards, including the NDEF record

standards.

1.3 What is the NDEF Message Format?

NFC tags use the NFC Data Exchange Format (NDEF) to store data within tags according to the NDEF

standards. This allows any NFC-enabled devices to read the data from any NFC tag and interpret it. Most

applications on NFC-enabled smartphones use NDEF when reading or writing data to NFC tags.
1.4 What Evaluation Hardware Should | Get to Evaluate the RF430CL33xH Devices?
141 RF430CL330H Evaluation Hardware

The recommended hardware for evaluation is the Dynamic Dual Interface NFC Transponder

BoosterPack™ Plug-in Module.
14.2 RF430CL331H Evaluation Hardware

No BoosterPack plug-in module with the RF430CL331H is available from Tl as of this writing, but there

are two methods to get the RF430CL331H on a BoosterPack plug-in module:

* Purchase the RF430CL331H BoosterPack plug-in module by DLP Design Inc. from Digi-Key, part
number DLP-RF430CL331BP.

* Purchase a Dynamic Dual Interface NFC Transponder BoosterPack Plug-in Module from the TI store,
sample an RF430CL331H device, and replace the RF430CL330H device in the DLP-RF430BP with
the RF430CL331H device. These devices are fully pin compatible, so no other changes need to be
made.

1.5 What TI NFC Reader/Writer Hardware and Software is Required to Communicate With
the RF430CL33xH?

Use the TI NFCLink Standalone software solution:

* Purchase hardware in Tl store.

» Download firmware.

* For details, see NFC/HF RFID Reader/Writer Using the TRF7970A.

1.6 How do | Read Data From the RF430CL33xH?

See Tl example firmware projects in Section 4 and program the device with a firmware example that

includes a predefined NDEF Text RTD message.

1.7 How do | Format or Change Data That is Stored on the RF430CL33xH?

TI example firmware projects contain examples of different NDEF record types. For a general reference
that can be applied for the RF430CL33xH devices, see the NFCLink Standalone firmware for card
emulation. NFC Card Emulation Using the TRF7970A includes a link to the firmware. The header file
containing the NDEF record examples is located at [installed path]/nfclink/source/headers/ndef_image.h.

For technical details or information about message types not demonstrated in TI example firmware, see
the following NFC Forum specifications: Type 4 Tag Operation, NFC Data Exchange Format (NDEF), and
Record Type Definition (RTD) for details about how format the capability container and payload data per
the NFC Forum standards.

Frequently Asked Questions for RF430CL33xH Devices SLOA244—-May 2017

Submit Documentation Feedback
Copyright © 2017, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOA244
http://www.ti.com/tool/dlp-rf430bp
http://www.ti.com/tool/dlp-rf430bp
https://www.digikey.com/
http://www.ti.com/tool/dlp-rf430bp
http://www.ti.com/product/RF430CL331H/samplebuy
https://store.ti.com/nfclink-bndl.aspx
http://www.ti.com/lit/zip/sloa227
http://www.ti.com/lit/pdf/sloa227
http://www.ti.com/lit/pdf/sloa208

13 TEXAS
INSTRUMENTS

www.ti.com What are the Differences Between the RF430CL330H and RF430CL331H Devices?

2 What are the Differences Between the RF430CL330H and RF430CL331H Devices?

2.1 Size for Over-the-Air Data Transmission
RF430CL330H Message Size

The RF430CL330H sends data over the air based on what is loaded to the 3KB of SRAM memory of the
device. Due to this, the maximum message size that can be sent in one connection is 3KB. To send or
receive more, the NFC connection must be reset, and new data must be loaded into or read from the
RF430CL330H.

RF430CL331H Message Size

The RF430CL331H features a pass-through mode that allows for more flexibility in terms of data transfer
sizes. Using this feature, the RF430CL331H repurposes the 3KB of SRAM it contains to be a buffer that
passes data between the MCU it is connected to and the NFC reader/writer device communicating with it.
The buffer makes is possible to send or receive large amounts of data without resetting the NFC
connection. Therefore, the only limit of the message size is the amount of available memory on the
microcontroller.

For example, if the RF430CL331H is used with a TI MSP430FR5969 MCU, which has 64KB of FRAM
available, it is possible to send a 45KB message over the air in a single NFC connection to an NFC
device.

NDEF Message Size Limitations

The NFC Forum standards define the largest size of data in a single NDEF file as 65536 bytes. When
more than 65536 bytes of data need to be sent, then the NDEF file system should be used to create
multiple NDEF records, each of which are smaller than 65536 bytes.

A closed loop system that does not need to be NFC Forum compliant and does not communicate with
NFC Forum compliant devices (for example, NFC-enabled smartphones or tablets) can ignore those
limitations. The RF430CL331H hardware does not prevent the transmission of more data.

2.2 Required Microcontroller Management
RF430CL330H Requirements

The RF430CL330H is designed to automatically handle all RF communications with an NFC device,
essentially operating a black box device. After data is loaded through serial communication, that data can
be made available to NFC devices with just a single register write.

The handling of the NFC communication is fully implemented within the standard operation of the
RF430CL330H. This removes the overhead of managing the NFC communication from the host MCU.

RF430CL331H Requirements

The RF430CL331H, to support the pass-through mode, has the drawback of requiring the host MCU to
manage portions of the NFC communication during data exchange. After initial tag activation is completed,
the RF430CL331H informs the host MCU through interrupts that a command has been received.

To react properly, the host MCU must fetch the information about the command from the RF430CL331H
and determine through software what command was received.

Furthermore, it is the responsibility of the host MCU to ensure that the correct NFC Data Exchange
Format (NDEF) headings are appended to each packet of data that is transmitted. All of these
requirements are additional tasks for the host MCU when operating the RF430CL331H, but that are
handled automatically by the RF430CL330H.

2.3 Serial Communication Options

The RF430CL330H supports both I1°C and SPI communication options. Tl recommends I°C due to better
speed performance based on the device specifications.

The RF430CL331H supports 12C communication.
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3.1

3.2

3.3

3.4

Recommend Applications
RF430CL330H applications

For NDEF applications that send less than 3KB of data, Tl strongly recommends the RF430CL330H,
because the device handles the communication automatically, which reduces overhead for the host MCU.

RF430CL331H applications

For applications in which more than 3KB of NDEF data needs to be sent or received in a single
communication cycle, the RF430CL331H is the ideal device. The trade-off for being able to send and
receive larger data packets is that the host MCU must take on the additional tasks as described in
Section 2.2.

Hardware and Design Questions

Where Can | Get Schematics and Layout Files for the RF430CL33xH?
Download the schematic, BOM, and Altium layout files from http://www.ti.com/lit/zip/slor112.

How do | Design and Tune an Antenna to 13.56 MHz for the RF430CL33xH Devices?
See the RF430CL330H Practical Antenna Design Guide.

What Tl Designs are Available for the RF430CL33xH?

General hardware design: TIDM-DYNAMICNFCTAG

Battery-less temperature sensing with NFC and FRAM MCU: TIDA-00217
Battery-less temperature sensing with NFC and precision ADC: TIDA-00721
Ultra-low-power multisensor data logger with NFC and FRAM MCU: TIDA-00524

What Memory Technology do the RF430CL33xH Devices Use?

The RF430CL33xH devices have SRAM memory, which allows for the fastest reading and provides
unlimited read and write cycles. These devices require a microcontroller to load data to them on power up,
which ensures the latest data is always current.

For applications in which data must be stored when the device is not powered, using Tl microcontrollers
with FRAM can allow for the retention of NFC data within FRAM. As an example, the Tl Design TIDA-
00217 demonstrates a battery-less operation application with the RF430CL330H and a TI FRAM
microcontroller. The devices are powered by energy harvesting from the RF field, and the TI| FRAM
microcontroller retains the NFC message while no power is present and loads the data to the
RF430CL330H on power up.

4
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4 Software Questions
4.1 What Software Examples are Available for the RF430CL33xH Devices?
41.1 RF430CL330H Firmware Examples

Basic example firmware

* http://www.ti.com/tool/rf430cl330h-example-code

* Recommended hardware is the MSP430™ LaunchPad™ Value Line Development Kit plus the
Dynamic Dual Interface NFC Transponder BoosterPack Plug-in Module.

» This is a simple example with a text NDEF record.

Example firmware for passively powered applications

» http://www.ti.com/lit/zip/tidc487

» This is the example firmware from the TI Design TIDA-00217, which features an RF field powered
RF430CL330H application using the MSP430FR59609.

41.2 RF430CL331H Firmware Examples

Basic example firmware

e http://www.ti.com/lit/zip/sloc330

e This example firmware is for the MSP430F5529 USB LaunchPad Development Kit and also requires a
BoosterPack plug-in module with the RF430CL331H on it. See Section 1.4 for details about the
RF430CL331H BoosterPack plug-in modules.

Example firmware for ultra-low power and large data transfer applications

» http://www.ti.com/lit/zip/tidcb42

* This is the example firmware from the Tl Design TIDA-00524, and it works with the NFC-
DATALOGGER-EVM hardware.

» The example firmware demonstrates how to power optimize an RF430CL331H application when using
an MSP430 FRAM device (MSP430FR5969). Additionally, the firmware covers how the microcontroller
should handle the processing of large data transfers between the RF430CL331H and an NFC-enabled
reader device.

4.2 Is there a Software Example for Wi-Fi® Pairing and Handover?
Yes, the Tl Design Wi-Fi Enabled 1oT Node With NFC Connection Handover Reference Design uses the
TM4C1294, CC3100, and RF430CL330H and includes Wi-Fi® connection handover (pairing).

4.3 Is There a Software Example for RTOS?

Yes, the following Tl Designs use the RF430CL330H with a TM4C12x device along with TI-RTOS to

manage the scheduling of tasks:

» Wi-Fi Enabled loT Node With NFC Connection Handover Reference Design

+ Secure loT Gateway Reference Design for Bluetooth® Low Energy, Wi-Fi® and Sub-1 GHz Nodes
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5 Miscellaneous Questions
5.1 Why Does a Passively Powered RF430CL33xH Device Not Work With Android™
Phones, but it Does Work With TI NFC Reader Kits?
All designs in which the RF430CL33xH is passively powered from the RF field rely on being able to
harvest enough energy from the provided RF field of the NFC reader. Some Android phones do not output
as much RF field power due to variations in their NFC polling methods, and that can cause a problem
where the Android phone does not allow the RF430CL33xH device to harvest enough energy to turn on
and respond to an RF command.
The TI NFC reader kits do not have this limitation because they provide a lot of power on a more
consistent basis, and therefore allow a passively powered RF430CL33xH device to receive enough
energy to turn on.
6 References
1. NFC Forum Specifications
2. RF430CL331H NFC Type 4B Tag Platform and ISO/IEC 14443B Dynamic Transponder
3. RF430CL330H Dynamic NFC Interface Transponder
4. NFC/HF RFID Reader/Writer Using the TRF7970A
5. RF430CL330H Practical Antenna Design Guide
6. NFC Card Emulation Using the TRF7970A
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(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
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applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
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endorsement thereof. Use of TlI Resources 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.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
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