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RFID LABEL WITH SHIELDINGELEMENT 

RELATED APPLICATIONS 

0001. This application claims priority to and the benefit of 
U.S. Provisional Patent Application No. 61/380,627, filed on 
Sep. 7, 2010, the entire contents of which are incorporated 
herein by reference in their entirety. 

FIELD OF THE INVENTION 

0002 The invention relates generally to RFID structures 
and methods for forming RFID structures. 

BACKGROUND OF THE INVENTION 

0003 Radio-Frequency Identification (RFID) technology 
is directed to wireless communication between one object, 
typically referred to as a RFID tag, and another object, typi 
cally referred to as a RFID reader/writer. RFID readers/writ 
ers can generate high frequency magnetic fields, which can 
excite the transponder resonant circuit of the RFID tag via 
inductive energy transmission. RFID technology has been 
adopted, and is increasingly being used, in virtually every 
industry, including, for example, manufacturing, transporta 
tion, retail, and waste management. As such, reliable RFID 
systems are becoming increasingly important as the demand 
for RFID technology increases. 
0004 Typical reader systems for RFID labels/inlays oper 
ate at a predetermined freqeuncey (e.g., 13.56MHz). Optimal 
performance of a RFID label/inlay can occur if the resonance 
frequency of the RFID tag is close to the predetermined 
frequency of the reader system. Accordingly, typical RFID 
tags do not achieve optimal performance when placed on 
metallic objects, because the high frequency alternating mag 
netic field generated by the reader System induces eddy cur 
rents in the electrically conductive surface of the metallic 
object. The eddy currents, in turn, generate an oscillating 
magnetic field in the opposite direction that weakens the field 
of the RFID tag itself. 

SUMMARY OF THE INVENTION 

0005 One approach to mitigating the effects of eddy cur 
rents on the performance of RFID systems is to provide an 
RFID structure with a resonant frequency close to the fre 
quency of an RFID reader when place on a metallic object. In 
one aspect, there is an RFID structure. The RFID structure 
includes a loop antenna assembly, an antenna Substrate Sup 
porting the loop antenna assembly, and a shielding layer 
parallel with a plane defined by the antenna substrate. The 
loop antenna assembly has a stand-alone resonant frequency 
off above or below a standardized reader frequency range. 
The loop antenna includes an antenna track and at least two 
contact pads. The loop antenna assembly in combination with 
the shielding layer have a resonant frequency off below the 
standardized reader frequency range. If positioned against a 
metallic Surface, the loop antenna assembly in combination 
with the shielding layer have a resonant frequency within the 
standardized reader frequency range. 
0006. In another aspect, there is a method of manufactur 
ing an RFID. The method includes providing an antenna 
Substrate and forming, on the antenna Substrate, a loop 
antenna assembly having a stand-alone resonant frequency of 
jf above or below a standardized reader frequency range. The 
loop antenna includes an antenna track and at least two con 
tact pads. The method also includes providing a shielding 
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layer parallel with a plane defined by the carrier foil. The loop 
antenna assembly in combination with the shielding layer 
have a resonant frequency off below the standardized reader 
frequency range. If positioned against a metallic Surface, the 
loop antenna assembly in combination with the shielding 
layer have a resonant frequency within the standardized 
reader frequency range. 
0007. In other examples, any of the aspects above can 
include one or more of the following features. The standard 
ized reader frequency range can be defined by the Interna 
tional Telecommunication Union (ITU). The standardized 
reader frequency range can be between 13.553 MHz and 
13.560 MHz. The standardized reader frequency range can 
have a range equal to or less than 1.0 MHz. The shielding 
layer can include a plurality of shielding material segments. 
Each shielding material segment can be spaced apart from 
adjacent shielding material segments. The loop antenna 
assembly can include one or more tuning elements. The one 
or more tuning elements can include one or more capacitive 
elements each with a capacitance value greater than 1 pico 
farad. The loop antenna assembly in combination with the 
shielding layer can have the resonant frequency within the 
standardized reader frequency range if positioned against a 
metal Surface and the shielding layer is positioned between 
the metal Surface and the antenna Substrate. 

0008. In some embodiments, the RFID structure further 
includes a cover foil overlay. Metallization of the antenna 
track can be positioned between the antenna Substrate and the 
cover foil overlay. The loop antenna assembly can further 
include one or more backside antenna tracks positioned on a 
backside Surface of the antenna Substrate opposite the 
antenna track. The shielding material can include a non 
conductive material. The shielding material can include 
embedded soft magnetic particles, flakes, ribbons, or any 
combination thereof. The soft magnetic particles can include 
ferrites, the ferrites comprising: iron, nickel, cobalt, gado 
linium, compounds of the garnet group of Substances, or 
alloys, amorphous metals or nano-crystalline structures of 
any combination thereof. The RFID structure can further 
include an integrated circuit coupled to the at least two con 
tact pads. The RFID structure can further include a RFID 
label. 

0009. In some embodiments, the method further includes 
positioning the RFID structure on a metallic surface of an 
object. The loop antenna assembly in combination with the 
shielding layer and the metallic Surface can have the resonant 
frequency within the standardized reader frequency range. 
Providing the shielding layer can include providing a non 
segmented shielding layer parallel with the plane defined by 
the antenna Substrate. Providing the shielding layer can 
include etching and/or punching gaps into the non-segmented 
shielding layer to create spaces between the plurality of 
shielding material segments. The method can further include 
forming one or more tuning elements in the loop antenna 
assembly. The method can further include providing a cover 
foil overlay. Metallization of the antenna track can be posi 
tioned between the antenna substrate and the cover foil over 
lay. The method can further include forming one or more 
backside antenna tracks on a backside Surface of the antenna 
substrate opposite the antenna track. The method can further 
include coupling an integrated circuit to the at least two 
contact pads. 
0010. Any of the implementations can realize one or more 
of the following advantages. By optimizing a RFID inlay/ 
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label (antenna and/or chip) to an exsting shielding material, 
the RFID performance is advantageously imporved. In addi 
tion, this approch can provide flexiblity to use any shielding 
material in the market to optimize the on-metal performance 
of an RFID label/inlay. Furthermore, the optimization of the 
RFID inlay/label can compensate the negative effects of very 
thin shielding materials, which is beficial, for example, for 
applications on handheld devices where the label itself is only 
allowed to be slightly higher than the housing of the handheld. 
0011. The details of one or more examples are set forth in 
the accompanying drawings and the description below. Fur 
ther features, aspects, and advantages of the invention will 
become apparent from the description, the drawings, and the 
claims. The drawings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles 
of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. The foregoing and other objects, features, and 
advantages of the present invention, as well as the invention 
itself, will be more fully understood from the following 
description of various embodiments, when read together with 
the accompanying drawings. 
0013 FIGS. 1A-1B are graphs illustrating resonant fre 
quencies along a frequency axis. 
0014 FIGS. 2A-2B are top- and bottom-views of a 
double-sided antenna RFID structure. 

0015 FIGS. 3A-3B are top-and bottom-views of a single 
sided antenna RFID structure. 
0016 FIGS. 4A-4B are cross-sectional side-views of 
RFID Structures. 

0017 FIGS.5A-5B are top views of a RFID structure with 
different shielding layer configurations. 

DETAILED DESCRIPTION 

0018. The present invention describes an improvement of 
the performance of RFID structures (e.g., RFID inlays, RFID 
labels) that use shielding material. In some embodiments in 
which the RFID structure is intended to be placed on a metal 
lic object, optimization of RFID performance is achieved by 
tuning the RFID structure, including the antenna assembly 
and shielding layer, to closely align with a predetermined 
frequency range used by an RFID reader. 
0019 FIGS. 1A-1B are graphs illustrating resonant fre 
quencies along a frequency axis 100. A RFID reader can 
generate alternating fields with a frequency within a prede 
termined frequency range 110. In some embodiments, the 
predetermined frequency range 110 conforms with one or 
more promulgated Standards. For example, the International 
Telecommunication Union (ITU) Radiocommunication Sec 
tor (ITU-R) defines industrial, scientific and medical (ISM) 
radio bands for specific purposes. Examples of ISM bands 
used for RFID applications are: 6.765-6.795 MHz, 13.553 
13.567 MHz, 26.957-27.283 MHz, 433.050-434.790 MHz, 
868-870 MHz, 2.400-2,4835 GHZ, and 5.725-5.875 GHz. In 
general, a standardized frequency range for RFID applica 
tions can be promulgated by any authorized agency (e.g., the 
Federal Communications Commission (FCC) of the United 
States, the European Communications Office (ECO), the 
European Conference of Postal and Telecommunications 
Administration (CEPT), the European Telecommunications 
Standards Institute (ETSI), the American National Standards 
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Institute (ANSI), the International Organization for Stan 
dardization (ISO), or other standards organization. 
0020 FIG. 1A illustrates that a stand-alone antenna 
assembly has a characteristic resonant frequency 120a above 
the predetermined frequency range 110 (e.g., by at least 500 
kHz). When a particular shield material and configuration is 
included with the stand-alone antenna assembly, the resonant 
frequency 130a of the combined structure is shifted 125a 
below the stand-alone frequency 120a and is below the pre 
determined frequency range 110. When the combination of 
the antenna assembly and the shielding material are posi 
tioned on a metallic object, the resonant frequency will shift 
135a up to align with the predetermined frequency range 110. 
0021. In one embodiment, for example, an RFID reader 
operates at a standardized frequency 110 of 13.56 MHz. The 
application can require that the RFID structure (e.g., inlay or 
label) be applied to a metallic Surface using a predetermined 
shielding material. The stand-alone frequency 120a of the 
RFID antenna assembly is designed to be 14.8 MHz. When 
the shielding material is added to the RFID antenna assembly, 
the resonance frequency is shifted 125a to 12.6 MHz. How 
ever, when this RFID antenna assembly with shielding is 
placed on the metallic object, then the RFID structure's reso 
nance frequency is shifted 135a to align with 13.56 MHz. 
0022 FIG. 1B illustrates that a stand-alone antenna 
assembly has a characteristic resonant frequency 120b below 
the predetermined frequency range 110 (e.g., by at least 500 
kHz). When a particular shield material and configuration is 
included with the stand-alone antenna assembly, the resonant 
frequency 130b of the combined structure is shifted 125b 
below the stand-alone frequency 120b. When the combina 
tion of the antenna assembly and the shielding material are 
positioned on a metallic object, the resonant frequency will 
shift 135b up to align with the predetermined frequency range 
110. 

0023. In one embodiment, for example, an RFID reader 
operates at a standardized frequency 110 of 13.56 MHz. The 
application can require that the RFID structure (e.g., inlay or 
label) be applied to a metallic Surface using a predetermined 
shielding material. The stand-alone frequency 120b of the 
RFID antenna assembly is designed to be 13.0 MHz. When 
the shielding material is added to the RFID antenna assembly, 
the resonance frequency is shifted 125b to 11.5 MHz. How 
ever, when this RFID antenna assembly with shielding is 
placed on the metallic object, then the RFID structure's reso 
nance frequency is shifted 135b to align with 13.56 MHz. 
0024. Accordingly, taking into account the radiofre 
quency (RF) properties with a particular shielding material 
and configuration of the shielding layer (e.g., thickness), 
advantageously allows a stand-alone RFID antenna assembly 
to be created with a stand-alone resonance frequency 120a or 
120b not equal to the predetermined frequency 110 of the 
RFID reader, but when combined with a shielding material 
and metallic object has a resonance frequency 140 that aligns 
with the RFID reader's frequency 110. 
0025 Metallic objects can include surfaces that are made 
of metal, are metallized, are metal-coated Sputtered, and/or 
any other Surface that causes eddy currents (e.g., alloys, grpa 
hite, Surfaces). In addition to application to metallic objects, 
the technique illustrated in FIG. 1 can be used where RFID 
structures are to be placed on devices with a non-conductive 
Surface, but still experience diminished performance due to 
eddy currents caused by conductive material located below 
the non-conductive Surface (e.g., insulation layer). 
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0026 RFID structures typically include two components: 
a RFID antenna assembly and an RFID integrated circuit 
(IC). In some applications, the RFID chip can function as a 
memory device, a security device, and/or an identification 
component. FIGS. 2A-2B include top-view 200a and a bot 
tom-view 200b of a double-sided antenna RFID structure. 
Antenna assembly includes a plurality of antenna loop wind 
ings 210, two contact pads 212a and 212b for connecting to 
IC chip 214, a capacitor tuning element (including top ele 
ment 216 and bottom element 220), cross-overpoints 218 and 
230, a cross-over track 225, and a inductive tuning element 
240. RFID antennas can be used to receive and/or transmit an 
electromagnetic signal from a RFID reader/writer. A RFIDIC 
(sometimes referred to as a RFID chip) can be used to store 
and/or process information (e.g., modulate? demodulate a 
radio-frequency (RF) signal). 
0027 FIGS. 3A-3B include top-view 300a and a bottom 
view 300b of a single-sided antenna RFID structure. Antenna 
assembly includes a plurality of antenna loop windings 310, 
two contact pads 312a and 312b for connecting to IC chip 
314, bridge points 318 and 330, a dielectric layer 320, a 
cross-over track 335, and a inductive tuning element 340. 
0028 FIGS. 4A-4B are cross-sectional side-views of 
RFID structures 400a and 400b. RFID structure 400a illus 
trates a double-sided antenna structure that includes a cover 
foil layer 410 (e.g., a protective layer), a topside antenna 
metallization layer 415, an antenna substrate 420, and a back 
side antenna metallization layer 425, and/or a shielding mate 
rial layer 430. In some embodiments, the topside antenna 
metallization layer 415 includes antenna loop windings, 
capacitive elements, contact pads, and/oran IC module, while 
the backside antenna metallization layer 425 includes a cross 
over track. The backside antenna metallization layer 425 can 
be electrically coupled to the topside metallization layer 415 
via one or more cross-over points (e.g., 218 and 230) that go 
through the antenna substrate 420. RFID structure 400billus 
trates a single-sided antenna structure that includes a cover 
foil layer 440 (e.g., a protective layer), a bridge metallization 
layer 445, an insulation layer 450, an antenna metallization 
layer 455, an antenna substrate 460, and/or a shielding mate 
rial layer 465. 
0029. In some embodiments, the order of layers within 
RFID structures 400a or 400b can be reversed. For example, 
RFID structure 400a can have the topside metallization 415 
located between the antenna substrate 420 and the shielding 
material 430 while the backside metallization 425 is located 
between the antenna substrate 420 and the cover foil 410. 
Similarly, RFID structure 400b can have the cover foil 440 
adjacent to the antenna substrate 460 while the shielding 
material is adjacent to the bridge metallization 445. By posi 
tioning the antenna substrate 420/460 to be between the top 
side metallization 415/antenna metallization layer 455 and 
the cover foil 440, the IC module can advantageously be 
better protected from mechanical damage. 
0030. In some embodiments, antenna substrates 420/460 
includes a carrier foil made of any combination of PET, 
PET-G, PP, PE, PI, PVC, PBT, LCP. ABS, PEN, glass fiber, 
epoxy, BT, and/or PC. In some embodiments, the bridge 
metallization layer 445 includes across-over track (e.g., 335). 
In some embodiments, the insulation layer 450 can be about 
the same size in area as the bridge metallization layer 445. An 
adhesive layer (not shown) can also be applied to any of the 
outermost layers on the RFID structure. 
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0031 Shielding material can include a non-conductive 
film and/or matrix (e.g., plastic, rubber and/or the like), 
which, in turn, can include embedded soft magnetic particles 
(e.g., ferrites). Shielding materials can also include high per 
meable alloys, amorphous alloys, nano-crystalline materials, 
Soft magnetic materials, and/or ferrite-based materials. The 
characteristics of the shielding material (e.g., the amount, size 
and permeability of the ferrite particles, and/or the thickness 
of the whole compound material) can determine the shielding 
properties. The area of the shielding material can be larger 
than the area of the antenna. 

0032. The performance of RFID structures can be opti 
mized for particular applications by changing the character 
istics of the shielding layer (e.g., using different films for 
building the shielding layer). For example, using the same 
RFID structure, different shielding layers can be designed to 
optimize for different objects that the RFID structure will be 
applied to. This approch can be time consuming and ineffi 
cient, because it requires the lamination of different layers of 
films. In addition, a thickness of 0.3-0.8 mm for the shielding 
is typically required. For many applications, a thickness of 
0.3-0.8 mm is considered too thick and not flexible enough 
from a mechanical point of view. 
0033 Numerous applications require thin and flexible 
RFID transponders (e.g., applications on hand-held devices, 
spare parts, devices which are themselves flexible and/or 
which show cylindrical geometry). The use of thin shielding 
elements (e.g., less than 400 um thick), therefore, is advanta 
geous in these types of applications that require mechanical 
flexibility. In some embodiments, the shielding elements are 
100 um or 250 um thick. However, thin shielding elements 
can result in the amount of shielding material being low and 
the distance between the RFID antenna assembly and the 
metalized surface being Small. As a consequence, the influ 
ence of eddy currents and the resulting opposing field on the 
RFID antenna assembly can be significant. To at least par 
tially compensate for the eddy current effect, the antenna 
assembly can be configured with different characteristics. 
0034. As illustrated in FIG. 1, when a RFID antenna 
assembly (with or without shielding) is in close distance to 
metallic Surfaces, an electrical de-tuning of the resonant fre 
quency occurs, which results in a shift of the RFID structure's 
resonance frequency towards higher or lower values (depend 
ing on shielding material, chip, antenna configuration etc.). 
Any de-tuning results in a further degradation of the RFID 
structure's RF signal strength (read/data transmission range) 
due to a non-resonant energy transfer between the RFID 
structure and the RFID reader. In order to compensate the 
resonance frequency, the antenna assembly can be designed 
to have a different starting resonant frequency and/or the 
characteristics of the shielding material and/or configuration 
can be modified to change the resonant frequency. 
0035. In some embodiments, inductive and/or capacitive 
elements can be added to the RFID antenna assembly, which 
result in decreasing or increasing the resonance frequency. In 
Supplemental or alternative embodiments, inductive and/or 
capacitive elements can be removed from the RFID label/ 
inlay resulting in a shift to a higher/lower frequency range. An 
inductive element can be, for example, the coil of the RFID 
antenna including a certain number of turns with a certain 
track width and spacing between the tracks. Tuning using 
inductance can be achieved, for example, by changing the 
antenna dimensions, track geometry, track dimensions, spac 
ing between tracks, number of tracks and/or adding/eliminat 
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ing turns or partial turns which are not part of the original 
resonance circuit of the RFID antenna. For example, induc 
tive tuning elements 240 and 340 are partial turns of the 
antenna assembly that can be added or removed to tune induc 
tance. 

0036. In some embodiments, the capacitive element can 
be, for example, a capacitor of the RFID antenna (e.g., ele 
ments 216 and 220). Tuning using capacitance can be 
achieved, for example, by changing the antenna's area, the 
PET-thickness, spacing between the tracks (parasitic capaci 
tance) and/or by adding/reducing metalized areas (parasitic 
capacitance). In alternative and/or Supplemental embodi 
ments, the chip attached the antenna and/or other external 
components (e.g. Surface mounted devices, batteries, dis 
plays etc.) can also have their inductance and/or capacitance 
values modified for tuning reasons. 
0037. The application of shielding material to a RFID 
antenna assembly can result in a dampening of the RFID 
signal. As illustrated in FIG. 1, depending on the shielding 
material, a frequency detuning of the stand-alone RFID 
antenna assembly can occur. If the antenna assembly with 
shielding is applied to or in close proximity to a metallic 
Surface (or a device causing eddy currents), then further 
dampening and/or de-tuning can occur. The performance of 
RFID structure can advantageously be improved with these 
types of shielding layers by using antennas with higher con 
ductivity (less ohmic losses) and/or thicker antenna carrier 
material. Thicker carrier material has the advantage of build 
ing a larger distance between the antenna coils and shielding 
element/metal Surface. A larger distance can reduce the para 
sitic capacitor formed between antenna metallization and 
shielding and/or metal device. A larger distance between an 
antenna coil and shielding element can decrease the parasitic 
inductance and/or its permeability formed by adding the 
shielding layer to the stand-alone antenna assembly. In addi 
tion, changing the carrier material thickness and/or using a 
carrier foil consisting of so-called low k-material can also 
reduce the parasitic capacitance. Furthermore, antennas with 
double sided coils can be used, which can help increase the 
inductance of the whole RFID structure and optimize the 
transponder's signal strength. Also in this case, further tuning 
of the double-coil antenna can result by adding/reducing 
capacitive and/or inductive elements. 
0038. In another aspect, shielding material (e.g., a ferrite 
based absorber) can be applied in different geometrical con 
figurations (e.g., as strips, waves, rings, or other non-rectan 
gular shape). FIGS.5A-5B are top views 500a and 500b of a 
RFID structure 200a with different shielding layer configu 
rations 510 and 520. Use of different geometrical configura 
tions of the shielding layer can advantageously limit damping 
and/or detuning of the RFID inlay/label by the shielding 
material itself. Such a specially shaped shielding material can 
provide more flexibility during antenna tuning. In general, 
any geometry (e.g., lines, waves, grids, etc.) of shielding 
elements can advantageously be created using laser cutting, 
punching, and/or etching in order to change the dampening 
characteristics of the shielding layer. Other geometries like 
lines, grids and/or the like can be formed by laser cutting, 
laser engraving, punching, and/or etching methods. 
0039. One skilled in the art will realize the invention may 
be embodied in other specific forms without departing from 
the spirit or essential characteristics thereof. The foregoing 
embodiments are therefore to be considered in all respects 
illustrative rather than limiting of the invention described 
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herein. Scope of the invention is thus indicated by the 
appended claims, rather than by the foregoing description, 
and all changes that come within the meaning and range of 
equivalency of the claims are therefore intended to be 
embraced therein. 
What is claimed: 
1. A RFID structure comprising: 
a loop antenna assembly having a stand-alone resonant 

frequency off above or below a standardized reader 
frequency range, the loop antenna including an antenna 
track, and at least two contact pads; 

an antenna Substrate Supporting the loop antenna assem 
bly; and 

a shielding layer parallel with a plane defined by the 
antenna Substrate, the loop antenna assembly in combi 
nation with the shielding layer having a resonant fre 
quency of f below the standardized reader frequency 
range, 

wherein, if positioned against a metallic Surface, the loop 
antenna assembly in combination with the shielding 
layer has a resonant frequency within the standardized 
reader frequency range. 

2. The RFID structure of claim 1, wherein the standardized 
reader frequency range is defined by the International Tele 
communication Union (ITU). 

3. The RFID structure of claim 2, wherein the standardized 
reader frequency range is between 13.553 MHz and 13.560 
MHZ. 

4. The RFID structure of claim 1, wherein the standardized 
reader frequency range has a range equal to or less than 1.0 
MHZ. 

5. The RFID structure of claim 1, wherein the shielding 
layer includes a plurality of shielding material segments, each 
shielding material segment being spaced apart from adjacent 
shielding material segments. 

6. The RFID structure of claim 1, wherein the loop antenna 
assembly includes one or more tuning elements. 

7. The RFID structure of claim 6, wherein the one or more 
tuning elements comprises one or more capacitive elements 
each with a capacitance value greater than 1 picofarad. 

8. The RFID structure of claim 1, wherein the loop antenna 
assembly in combination with the shielding layer has the 
resonant frequency within the standardized reader frequency 
range if positioned against a metal Surface and the shielding 
layer is positioned between the metal Surface and the antenna 
substrate. 

9. The RFID structure of claim 1 further comprising a cover 
foil overlay, wherein metallization of the antenna track is 
positioned between the antenna substrate and the cover foil 
overlay. 

10. The RFID structure of claim 1, wherein the loop 
antenna assembly further includes one or more backside 
antenna tracks positioned on a backside Surface of the antenna 
Substrate opposite the antenna track. 

11. The RFID structure of claim 1, wherein the shielding 
material comprises a non-conductive material. 

12. The RFID structure of claim 11, wherein the shielding 
material includes embedded soft magnetic particles, flakes, 
ribbons, or any combination thereof. 

13. The RFID structure of claim 12, wherein the soft mag 
netic particles comprise ferrites, the ferrites comprising: iron, 
nickel, cobalt, gadolinium, compounds of the garnet group of 
Substances, or alloys, amorphous metals or nano-crystalline 
structures of any combination thereof. 
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14. The RFID structure of claim 1 further comprising an 
integrated circuit coupled to the at least two contact pads. 

15. The RFID structure of claim 1, wherein the RFID 
structure comprises a RFID label. 

16. A method of manufacturing an RFID structure, the 
method comprising: 

providing an antenna Substrate; 
forming, on the antenna Substrate, a loop antenna assembly 

having a stand-alone resonant frequency of f above or 
below a standardized reader frequency range, the loop 
antenna including an antenna track, and at least two 
contact pads; and 

providing a shielding layer parallel with a plane defined by 
the carrier foil, the loop antenna assembly in combina 
tion with the shielding layer having a resonant frequency 
off below the standardized reader frequency range, 

wherein, if positioned against a metallic Surface, the loop 
antenna assembly in combination with the shielding 
layer has a resonant frequency within the standardized 
reader frequency range. 

17. The method of claim 16 further comprising positioning 
the RFID structure on a metallic surface of an object, wherein 
the loop antenna assembly in combination with the shielding 
layer and the metallic Surface has the resonant frequency 
within the standardized reader frequency range. 

18. The method of claim 16, wherein the standardized 
reader frequency range is defined by the International Tele 
communication Union (ITU). 

19. The method of claim 18, wherein the standardized 
reader frequency range is between 13.553 MHz and 13.560 
MHZ. 

20. The method of claim 16, wherein the standardized 
reader frequency range has a range equal to or less than 1.0 
MHZ. 

21. The method of claim 16, wherein the shielding layer 
includes a plurality of shielding material segments, each 
shielding material segment being spaced apart from adjacent 
shielding material segments. 

Mar. 8, 2012 

22. The method of claim 21, wherein providing the shield 
ing layer comprises: 

providing a non-segmented shielding layer parallel with 
the plane defined by the antenna substrate; and 

etching or punching gaps into the non-segmented shielding 
layer to create spaces between the plurality of shielding 
material segments. 

23. The method of claim 16 further comprising forming 
one or more tuning elements in the loop antenna assembly. 

24. The method of claim 23, wherein the one or more 
tuning elements comprises one or more capacitive elements 
each with a capacitance value greater than 1 picofarad. 

25. The method of claim 16 further comprising providing a 
cover foil overlay, wherein metallization of the antenna track 
is positioned between the antenna substrate and the cover foil 
overlay. 

26. The method of claim 16 further comprising forming 
one or more backside antenna tracks on a backside Surface of 
the antenna Substrate opposite the antenna track. 

27. The method of claim 16, wherein the shielding material 
comprises a non-conductive material. 

28. The method of claim 27, wherein the shielding material 
includes embedded soft magnetic particles, flakes, ribbons, or 
any combination thereof. 

29. The method of claim 28, wherein the soft magnetic 
particles comprise ferrites, the ferrites comprising: iron, 
nickel, cobalt, gadolinium, compounds of the garnet group of 
Substances, or alloys, amorphous metals or nano-crystalline 
structures of any combination thereof 

30. The method of claim 16 further comprising coupling an 
integrated circuit to the at least two contact pads. 

31. The method of claim 16, wherein the RFID structure 
comprises a RFID label. 
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