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Management of the TRF7960, -60A Startup Sequence

Josh Wyatt, Kostas Aslanidis

ABSTRACT

System developers concerned about minimizing the current draw of TRF7960, -60A (and their variants)
systems at startup time need guidance about handling the Regulator Control register (0x0B) value.
Guidance is necessary due to the conditions under which the TRF796x/-6xA starts up with the automatic
(default) setting of this register, after the EN line (pin 28) is asserted from the controlling MCU in the
system. Valid application use case for utilizing this guidance would be battery-powered RFID application
where controlling the entire system current draw over time is of the utmost concern. The scope of this
application report is limited to providing direction to the embedded developer for the specific handling of
the condition at startup.
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Automatic Regulator Register (0x0B) Setting
Register OxOB = 0x87 (automatic, default)

When the Register Ox0B is left at default setting at the time the EN line is asserted (pin 28), the output of
the transmitter can be observed turning on for a period of time before the crystal oscillator starts up.

This observed activity is the automatic regulator adjustment module performing its task after power-up as
its function is to switch on all the current consumption modules inside the TRF79xx (including the TX
output) and perform a regulator adjustment for best noise performance.

Once the adjustment is complete, all the current consuming modules (including the transmitter) are
switched off. For an actual example of this burst of TX activity while the automatic adjustment is being
performed, see Figure 1.

Yellow trace is EN line, blue trace is 13.56 MHz clock, pink trace is TX.
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Figure 1. TX Out Behavior When EN is Line Raised (Register Ox0B left at default)
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2 Manual Regulator Register (0x0OB) Setting

Register Ox0B = 0x0x (manual setting)

For system designers and developers who do not want this TX activity to occur directly after raising the
EN line, the behavior of the TX out can be changed if the Regulator Register (0x0B) is written to with a
value other than B7=1 in the time between the power-up and the time the crystal oscillator is stable. This
is a simple code change, which is described in Section 4.

For an example of this behavior, with the change (described above) made to the MCU firmware, see

Figure 2.

Yellow trace is EN line, blue trace is 13.56 MHz clock, pink trace is TX out.
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Figure 2. TX Out Behavior When EN is Line Raised (Register 0x0B set to 0x07)

Note that the burst of TX activity is removed. The TX on after that is normal as Register 0x00 has been
written to with a value of 0x21 (for example, to turn the transmitter on) prior to starting RFID operations.
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3 TRF79xx Startup Sequence Flow
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Figure 3. Startup Sequence Flow
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C Code Change Example

The following code examples show where the InitialSettings function call resides in the firmware and how

to implement the write to Register 0x0B in that function.

voi d mai n(void) //code snippet fromtop of main.c function

{

/1 initialize peripherals
WDTCTL = WDTPW + WDTHOLD; /1 Stop WDT
UARTset () ;
//sets MCU Port Pin for TRF79xx EN line (pin 28 on TRF) direction to OUT (#define in hardware. h)
Enabl eSet ;
TRFDi sabl e; //sets MCU Port Pin for EN (pin 28 on TRF) to |ow (#define in hardware.h)
delay_ns(1);
TRFENnabl €; //sets MCU Port Pin for EN (pin 28 on TRF) to high (#define in hardware.h)
/1 Add | ogic for SPI/parallel selection.
if ('SPl MODE)
{ //Set Port Functions for Serial Mde
Enabl eSet ;
i rgPl Nset ;
i r qEDGEset ; /* rising edge interrupt */
LEDal | OFF;
LEDpor t SET,;
TRFDi r QUT;
}
el se
PARset () ; /1 Set Port Functions for Parallel Mde
/* Use the DCO to programthe SPI first*/
i f ('SPl MODE)
{
#i f ndef SPI _BI TBANG
USARTset () ; /] Set the USART */
#el se
Sl aveSel ect PortSet // P3.0 - Slave Sel ect
Sl aveSel ect H GH /'l Slave Select - inactive ( high)
S| MOSet
cl kPQUTset ;
#endi f
}
Initial Settings(); /1 Wite Register 0x09 and OxOB(if desired)
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Where InitialSettings example function is:

void Initial Settings(void)

{
/* */
unsi gned char command[ 2] ;
/* */
command[ 0] = Modul ator Control ; //Regi ster 0x09
command[ 1] = 0x21, /16.78 Mz SYS_CLK QUT
Wi teSingl e(conmand, 2);
command[ 0] = Regul atorControl; //Register 0x0B
conmmand[ 1] = 0x07; /I manual setting exanple, to elimnate TX spike at startup
Wit eSingl e(command, 2);

}
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 TRF7960, TRF7961 Multi-Standard Fully Integrated 13.56 MHZ RFID Analog Front End and Data-
Framing Reader System Data Manual (SLOU186)

* TRF7960 Firmware Source Code (SLOC136)
*  TRF7960A Multi-Protocol Fully Integrated 13.56 MHz RFID Reader/Writer IC Data Manual (SLOS732)
* TRF7960A C Code Samples (SLOC251)
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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 Tl 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 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 Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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