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1. Far Field Reference Antenna Design  
 

1.1 Geometry 
 

• Dimensions of the design: 95 mm x 10 mm; 

• Antenna material: aluminium; thickness 10um; 

• Substrate material: PET; thickness 50um;  

• Antenna should be matched to following assembled IC impedance:  

  (Z ass. IC = 17.3 – j 171.4 Ohm @ 915 MHz @ PIC = PIC min +0.5dB); 

Cserial = 1.02 pF; 

 

 

Fig 1. Far Field Reference Design 
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2. CST Simulation Results 
 

The following simulations are solved using CST with Transient Solver, a commercial 3-D 
solver for electromagnetic structures used for antenna design and the design of complex 
RF electronic circuit elements. 

 

2.1 Antenna Impedance 
 

One of the key characteristics of the label antenna is its complex input impedance as a 
function of frequency. The curves of Antenna_Real Part and Antenna_Imaginary Part of 
the optimized design are shown in Fig.2. The marker is on the position of the resonance 
frequency from the S11 curve. This shows the matching between the antenna and the 
assembled IC impedance. 

 

 

Fig 2. Far Field design: Impedance (Marker position 1) 
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Fig 3. Far Field design: Impedance (Marker position 2) 
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2.2 Return Loss 
 

The antenna impedance on one side and the assembled IC impedance on the other let 

calculate the return loss, �, which show a degree of matching between them (Equation 

1). 
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                (1) 

 

The corresponded curve is shown in �Fig 4. The curve is based on the assumption that 

the IC impedance remains constant for all frequencies and corresponds to those, 

measured at 915MHz by PIC = Pmin IC + 0.5 dB. 

  

 

Fig 4. Far Field design: Return Loss (Marker position 1) 
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Fig 5. Far Field design: Return Loss (Marker position 2) 

 

The matched frequency area covers the whole UHF RFID frequency band (860-960 

MHz) if the label is placed on a material with an epsilon R value around 2 (e.g. Teflon). 
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2.3 Antenna Gain 
 

The label radiation properties are shown in �Fig 6 - �Fig 9. The maximal Gain is 2.1 dBi.  

 

 

Fig 6. Far Field design: 3D Antenna Gain @ 915MHz 
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Fig 7. Far Field design: 3D Antenna Gain @ 915MHz – label position 
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Fig 8. Far Field design: 2D Antenna Radiation Pattern @ 915MHz. E-Plane 
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Fig 9. Far Field design: 2D Antenna Radiation Pattern @ 915MHz. H-Plane  
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3. Assembly process  
 

3.1 Equipment 
 

• Thermode Test Station TTS 300 from Mühlbauer 

• Low force thermode 

 

3.2 Recommended assembly parameters 
 

• Antenna:     Alu 10um 

 

• Substrate:     PET 50um 

 

• Glue:      E&C 13975-11A 

   

• Temperature 

 

− Upper thermode: 190°C 

− Lower thermode: 160°C 

 

• Bonding time:    10 sec. 

    

• Bonding pressure:   1,9 N 
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4. Legal information

4.1 Definitions 
Draft — The document is a draft version only. The content is still under 
internal review and subject to formal approval, which may result in 
modifications or additions. NXP Semiconductors does not give any 
representations or warranties as to the accuracy or completeness of 
information included herein and shall have no liability for the consequences 
of use of such information. 

4.2 Disclaimers 
Limited warranty and liability — Information in this document is believed to 
be accurate and reliable. However, NXP Semiconductors does not give any 
representations or warranties, expressed or implied, as to the accuracy or 
completeness of such information and shall have no liability for the 
consequences of use of such information. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 
punitive, special or consequential damages (including - without limitation - 
lost profits, lost savings, business interruption, costs related to the removal 
or replacement of any products or rework charges) whether or not such 
damages are based on tort (including negligence), warranty, breach of 
contract or any other legal theory. 

Notwithstanding any damages that customer might incur for any reason 
whatsoever, NXP Semiconductors’ aggregate and cumulative liability 
towards customer for the products described herein shall be limited in 
accordance with the Terms and conditions of commercial sale of NXP 
Semiconductors. 

Right to make changes — NXP Semiconductors reserves the right to make 
changes to information published in this document, including without 
limitation specifications and product descriptions, at any time and without 
notice. This document supersedes and replaces all information supplied prior 
to the publication hereof. 

Suitability for use — NXP Semiconductors products are not designed, 
authorized or warranted to be suitable for use in medical, military, aircraft, 
space or life support equipment, nor in applications where failure or 
malfunction of a NXP Semiconductors product can reasonably be expected 
to result in personal injury, death or severe property or environmental 
damage. NXP Semiconductors accepts no liability for inclusion and/or use of 
NXP Semiconductors products in such equipment or applications and 
therefore such inclusion and/or use is at the customer’s own risk. 

Applications — Applications that are described herein for any of these 
products are for illustrative purposes only. NXP Semiconductors makes no 
representation or warranty that such applications will be suitable for the 
specified use without further testing or modification. 

NXP Semiconductors does not accept any liability related to any default, 
damage, costs or problem which is based on a weakness or default in the 
customer application/use or the application/use of customer’s third party 
customer(s) (hereinafter both referred to as “Application”). It is customer’s 
sole responsibility to check whether the NXP Semiconductors product is 
suitable and fit for the Application planned. Customer has to do all necessary 
testing for the Application in order to avoid a default of the Application and 
the product. NXP Semiconductors does not accept any liability in this 
respect. 

• The UHF reference antennas designed by NXP shall only be assembled 
with NXP UCODE devices. 

• No licensing charge applies when using NXP UHF reference antennas with 
NXP UCODE devices. 

• NXP Semiconductors does not indemnify on antenna IP. 

• General terms and conditions apply, see 
http://www.nxp.com/profile/terms/austria/ 

• The design(s), specifications, documentation and other data provided 
herewith (collectively the “Reference Design”) are provided by NXP for use 
with NXP products. This Reference Design is provided by NXP as an 
accommodation to user, and on an “as-is” basis. All warranties, 
representations, or guarantees of any kind with respect to the Reference 
Design (whether express, implied or statutory) including, without limitation, 
warranties of merchantability, fitness for a particular purpose, title, or non-
infringement, are specifically disclaimed. Without limiting the generality of the 
foregoing, NXP does not warrant the functionality of the Reference Design 
for any particular use. Nor does NXP warrant that the Reference Design is 
error-free, tested, or will function in the manner represented. It is the user’s 
sole responsibility to determine whether the Reference Design is suitable for 
the user’s intended use. It is also user’s sole responsibility to determine 
whether the Reference Design, or any portion thereof, infringes patents, 
copyrights or other intellectual property rights. No contractual obligations 
whatsoever are formed, either directly or indirectly, by NXP making this 
Reference Design available for user’s consideration, or by user’s ultimate 
use of the Reference Design. By providing this Reference Design, NXP does 
not grant a license, express, implied, by estoppel or otherwise, to NXP’s or 
any third party’s intellectual property rights.  

Export control — This document as well as the item(s) described herein 
may be subject to export control regulations. Export might require a prior 
authorization from national authorities. 

4.3 Licenses  
Purchase of NXP <xxx> components 

<License statement text> 

4.4 Patents 
Notice is herewith given that the subject device uses one or more of the 
following patents and that each of these patents may have corresponding 
patents in other jurisdictions. 

<Patent ID> — owned by <Company name> 

4.5 Trademarks 
Notice: All referenced brands, product names, service names and 
trademarks are property of their respective owners. 

UCODE  — is a trademark of NXP B.V. 
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