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TRF79xxA HF-RFID Reader Layout Design Guide

J.Varghese

ABSTRACT

This application note describes suggested guidelines for use in the laying out the TRF79xxA family of HF
RFID readers. As each customer’s implementation will be different, it is the customer’s responsibility to
ensure that all the proper methodologies and techniques are followed to ensure optimal performance.

1 Design Guide

Figure 1 shows a sample layout as described in this guide.
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Figure 1. Sample Layout

1. Keep all decoupling capacitors as close to the IC as possible with the high-frequency decoupling
capacitor (10 nF) closer than the low-frequency decoupling capacitor (2.2 pF).

Bluetooth is a registered trademark of Bluetooth SIG, Inc.
Wi-Fi is a registered trademark of Wi-Fi Alliance.
All other trademarks are the property of their respective owners.
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2. Place ground vias as close as possible to the ground side of the capacitors and the reader IC pins to
minimize any possible ground loops.

3. Place the two inductors at 90° orientations with respect to each other (that is, if the first inductor is laid
out in a horizontal orientation, the next inductor should be placed in a vertical orientation). This
arrangement minimizes coupling between the two inductors.
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NOTE: TI does not recommend using any inductor sizes below 0603, because the output power can
be compromised. If smaller inductors are absolutely necessary, it is up to the customer to
confirm output performance.

4. If the crystal is changed from an HC49 to another crystal type, the designer should pay close attention
to the internal load capacitance and adjust the two external shunt capacitors accordingly. Follow the
recommendations of the crystal manufacturer for those values.

5. There should be a common ground plane for the digital and analog sections. The multiple ground
sections or islands should have vias that tie the different sections of the planes together.

6. Ensure that the exposed thermal pad at the center of the reader IC is properly laid out as specified in
the device-specific data sheet (see Section 2). This helps to dissipate heat away from the IC. The
following figures show the suggested layout guidelines for the IC (PCB layout, stensil, and vias).
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NOTE: The external thermal pad is electrically isolated on the IC. Thus, it could be tied to either a

power or ground plane to help dissipate any heat from the package.
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7. Trace line lengths should be minimized whenever possible. The RF output path, crystal connections,
and control lines from the reader to the microprocessor are the most important. Proper placement of
the reader, microprocessor, crystal, and RF connection or connector help to minimize these lengths.
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Avoid the following:
* Crossing of digital lines under analog and RF signal lines.
« Crossing of digital lines with other digital lines.

TN

« If the crossings are unavoidable, use 90° crossings to minimize coupling of the lines.

8. Depending on the production test plan, consider possible implementations of test pads or test vias for
use during testing. The necessary pads or vias should be placed in accordance with the proposed test

plan to enable easy access to those test points.
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9. If the system implementation is complex (for example, if the RFID reader module is a subsystem of a
larger system with other modules such as Bluetooth®, Wi-Fi®, microprocessors, and clocks), special
considerations should be taken to ensure that no noise is coupled into the supply lines.

If needed, special filtering or regulator considerations should be used to minimize or eliminate noise in
these unique systems. This helps to ensure optimal RFID reader performance.

10. A suggested reference schematic with the output match from 4 Q to 50 Q is provided in the data sheet
and the EVM user's guide (see Section 2). If the customer chooses to follow this suggested schematic,
the following conditions should be verified as each implementation will be slightly different.

(a) Verify the TX output power
(i) If the desired output is detected, then the component and system matches the EVM.
(ii) If not detected, then the component value or quality is incorrect.

(b) Verify the output impedance
() If 50 Q, then the match is correct and maximum power transfer will be achieved.

(i) If not 50 Q, then it will require tuning of the output to obtain a 50-Q output match. When this is
achieved, you will achieve maximum power transfer.

11. Avoid crossing of digital lines under RF signal lines. Also, avoid crossing of digital lines with other
digital lines whenever possible. If the crossings are unavoidable, use 90° crossings to minimize
coupling of the lines.

2 References

TRF7970A Multiprotocol Fully Integrated 13.56-MHz RFID and NFC Transceiver IC (SLOS743)
TRF7964A Multiprotocol Fully Integrated 13.56-MHz RFID Reader and Writer IC (SLOS787)
TRF7963A Fully Integrated 13.56-MHz RFID Reader/Writer IC, ISO14443A,B/NFC (SLOS758)
TRF7962A Fully Integrated 13.56-MHz RFID Reader/Writer IC, ISO15693/ISO18000-3 (SLOS757)
TRF7960A Multiprotocol Fully Integrated 13.56-MHz RFID Reader/Writer IC (SLOS732)
TRF7970A Evaluation Module (EVM) User's Guide (SLOU321)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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 Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

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

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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by 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.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of 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 Tl and its representatives against any damages arising out of the use
of any Tl 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 Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community
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