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		  december 2013 docid025583 rev 1 1/8 AN4409 application note using the same antenna for m24lrxxe-r and m24srxx-y   dual interface eeprom families    introduction the purpose of this document is to explain why the different tuning capacitance allows  customers to use the same 13.56 mhz antenna design for m24lrxxe-r iso15693 and  m24srxx-y iso14443 dynamic nfc/rfid tag ic families. this document clarifies also the  reference value of the tuning capacitance for m24lrxxe-r and m24srxx-y antenna  design. table  1  lists the products concerned by this application note.            table 1. applicable products type applicable products nfc/rfid tag ics m24lr, m24sr series www.st.com

 antenna tuning frequency and performance AN4409 2/8 docid025583 rev 1 1  antenna tuning frequency and performance m24lrxxe-r and m24srxx-y ics are passive rfid memories powered by the rf  magnetic field generated by the reader. tag to reader communication is achieved by mean  of m24srxx-r and m24srxx-y impedance modulation mechanism, called load  modulation or backscattering. maximizing the tag operating distance requires maximizing the powering distance but also  the tag to reader link. to achieve these requirements, stmicroelectronics recommends a  tuning frequency: ? 13.56mhz and 14mhz for rfid tags based on m24lrxxe-r family, ? 14mhz and 14.4mhz for rfid tags based on m24srxx-r family.

 docid025583 rev 1 3/8 AN4409 tuning capacitance dependency for using the same antenna design 8 2  tuning capacitance dependency for using the same  antenna design figure  1  here after shows the equivalent circuit of an m24lrxxe-r or an m24srxx-r  mounted on a loop antenna in the presence of a sinusoidal magnetic field. figure 1. m24lrxxe-r or m24srxx-r tag equivalent circuit 069 9 2& 5 $ / $ 5 6 & 6 $qwhqqd 0/5;;(5ru065;;< $& $& 9 $& $& v oc  represents the open circuit voltage available from the antenna. it depends on the  magnetic field strength, the antenna size and number of turns. the tag antenna impedance is given by z a  = r a  + j.l a .              figure  1  is defined by the following  equation 1 : equation 1 let?s consider now, the tuning frequency of an m24lrxxe-r based tag (f tun_m24lr ) and  the tuning frequency of an m24srxx-y based tag (f tun_m24sr ) when using the same  antenna. they are respectively given by  equation 2 and equation 3:  f tun 1 2  l a c s  ------------------------------- =

 tuning capacitance dependency for using the same antenna design AN4409 4/8 docid025583 rev 1 equation 2 equation 3 dividing  equation 2  by  equation 3  leads to: equation 4 or, after simplification, to  equation 5 : equation 5 respecting the tuning frequencies defined in section 1) leads to the following relationship: the m24srxx-y and m24lrxxe-r internal tuning capacitance has been designed  following this rule offering to customers a simple way to use the m24lrxxe-r or  m24srxx-y dual interface eeproms in their application without changing their antenna  design. f tunf m24lr 1 2  l a c s m24lr ?    f tun m24sr 1 2  l a c s m24sr ?   f tun m24lr f tun m24sr -------------------- - 2  l a c s m24sr ? 2  l a c s m24lr ?  c s m24sr c s m24lr ------------------- == c s m24sr c s m24lr ------------------- f tun m24lr f tun m24sr -------------------- - ?? ?? ?? 2 = c s m24sr c s m24lr ------------------- 13.8mhz 14.2mhz ------------------------ - ?? ?? 2 0.94 ? 

 docid025583 rev 1 5/8 AN4409 tuning capacitance specification vs tuning reference value 8 069 & 6 9 $& $& s z&zu]v  ^z sz&zu]v s ??z?  ??z? 3 tuning capacitance specification vs tuning reference  value figure  2  shows the serial equivalent tuning capacitance typical variation of either the  m24lrxxe-r or m24srxx-y according to the v ac0-ac1  rf input voltage: figure 2.  typical tuning capacitance variation of m24lrxxe-r and m24srxx-y v rf_min  corresponds to the minimum rf voltage between ac0 and ac1 rf inputs of the  rfid memory chips. the corresponding tuning capacitance c s_vrf_min  must be taken as  reference for antenna design: in other words, customers have to design antennas which  inductance satisfies the following relationship, showed by  equation 6: equation 6 vdatasheet corresponds to the voltage level used for better correlation with measurements  in production. f tun m24sr 1 2  l a c s vrf min  ------------------------------------------- l a  1 c s vrf min 
 2  -------------------------------- ==

 tuning capacitance specification vs tuning reference value AN4409 6/8 docid025583 rev 1 table  2  here after summarizes the m24lrxxe-r and m24srxx-y tuning parameters            for more information about the target tuning capacitance for antenna design, please refer to  the application note an3942 ?m24lr series internal capacitance considerations for antenna  tuning? that discusses this point in details for the m24lr series. table 2. tuning parameters for m24lrxxe-r and m24srxx-r m24lrxxe-r m24srxx-r antenna tuning  frequency 13.56mhz-14mhz 14mhz-14.4mhz c datasheet 27.5pf 25pf c s_vrf_min 29pf 27.3pf

 docid025583 rev 1 7/8 AN4409 revision history 8 4 revision history            table 3. document revision history date revision changes 19-dec-2013 1 initial release.

 AN4409 8/8 docid025583 rev 1              please read carefully: information in this document is provided solely in connection with st products. stmicroelectronics nv and its subsidiaries (?st ?) reserve the  right to make changes, corrections, modifications or improvements, to this document, and the products and services described he rein at any  time, without notice. a ll st products are sold pursuant to st?s terms and conditions of sale. purchasers are solely responsible for the choice, selection and use of the st products and services described herein, and st as sumes no  liability whatsoever relating to the choice, selection or use of the st products and services described herein. no license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. i f any part of this  document refers to any third party products or services it shall not be deemed a license grant by st for the use of such third  party products  or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoev er of such  third party products or services or any intellectual property contained therein. unless otherwise set forth in st?s terms and conditions of sale st disclaims any express or implied  warranty with respect to the use and/or sale of st products including without limitation implied  warranties of merchantability, fitness for a particular purpose (and their equivalents under the laws  of any jurisdiction), or infringement of any patent, copyright or other intellectual property right. st products are not designed or authorized for use in: (a) safety critical applications such as life  supporting, active implanted devices or systems with product functional safety requirements; (b)  aeronautic applications; (c) automotive applications or environments, and/or (d) aerospace applications  or environments. where st products are not designed for such use, the purchaser shall use products at  purchaser?s sole risk, even if st has been informed in writing of such usage, unless a product is  expressly designated by st as being intended for ?automotive, automotive safety or medical? industr y   domains according to st product design specifications. products formally escc, qml or jan qualified are  deemed suitable for use in aerospace by the corresponding governmental agency. resale of st products with provisions different from the statements and/or technical features set forth in this document shall  immediately void  any warranty granted by st for the st product or service described herein and shall not create or extend in any manner whatsoev er, any  liability of st. st and the st logo are trademarks or registered trademarks of st in various countries. information in this document supersedes and replaces all information previously supplied. the st logo is a registered trademark of stmicroelectronics. all other names are the property of their respective owners. ? 2013 stmicroelectronics - all rights reserved stmicroelectronics group of companies australia - belgium - brazil - canada - china - czech republic - finland - france - germany - hong kong - india - israel - ital y - japan -  malaysia - malta - morocco - philippines - singapore - spain - sweden - switzerland - united kingdom - united states of america www.st.com
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