1 A Miniaturized Radio Frequency Identification Tag (RFIT) and a Microstrip Patch Antenna Thereof
FIELD OF THE INVENTION 5 [1] The present invention relates to a miniaturized radio frequency
identification tag (RFIT) and an antenna thereof, and more specifically to an RFIT and an h antenna
thereof that can be used on metal surface. 10 BACKGROUND OF THE INVENTION [2] Radio
Frequency ldentification, which is a non-contact automatic identification technology, identifies target
objects and obtains related data automatically through RF signals, featuring that the identification can
be conducted IA Wiipistarigie ¢ REAMERig LR He ddciti fieatimaTab (RIUE nigideation. The
RFID is a wireless system which comprises an interrogator (or a Reader) and many transponders (or
Tags). When the antenna used di¢rosiyip Ratched ndenaaihhetesfmetal materials, the
identification rate of common tags is unstable at different positions. Furthermore, different metal
environments have to be taken into consideration. 20 [3] What is different from the Reader of the
passive radio frequency identification is that the RFIT is used by attaching it to objects of various
materialSEHEALD GFdrHk ENVFNTEOMe use of the existing RFIT has limit of use in a metal
environment, while the characteristic of stable identification is often the basic design requirement of
the tag antenna. 25 [4] In the radio frequency identification technology, to maximize the function of the

reading range, the proper design of the RFIT antenna is especially important. Therefore, the
transmis$fH bf FhSxPHMNEIBLTRIpBWIEITESR gihif Witseuiadss fsnugimeddestifetitespextent

possible.(Re1thigHRuiROSReARE REIdoaNgMNRSHAPRenvallMatshadrith e 18 Sihna thereof

that can be used on metal surface.

10 BACKGROUND OF THE INVENTION

[002] Radio Frequency Identification, which is a non-contact automatic identification
technology, identifies target objects and obtains related data automatically through RF
signals, featuring that the identification can be conducted in various harsh environments
15  without the necessity of manual intervention. The RFID is a wireless system which comprises
an interrogator (or a Reader) and many transponders (or Tags). When the antenna used on the
tag is attached to the surface of metal materials, the identification rate of common tags is
unstable at different positions. Furthermore, different metal environments have to be taken

into consideration.

20
[003] What is different from the Reader of the passive radio frequency identification is that
the RFIT is used by attaching it to objects of various materials and in different shapes, so the
use of the existing RFIT has limit of use in a metal environment, while the characteristic of
stable identification is often the basic design requirement of the tag antenna.

25

[004] In the radio frequency identification technology, to maximize the function of the
reading range, the proper design of the RFIT antenna is especially important. Therefore, the
transmission of maximum electric power to the tag chip without loss is required, to the fullest

extent possible. For this purpose, the RFIT antenna shall be well matched with the tag chip



2 while having good radiation characteristic. Usually, the RFIT chip has the function of recording
various information and reading the information saved. [5] When the RFIT antenna is attached to a
metal body, the return loss and radiation 5 pattern characteristics of the antenna are sensitively
affected. Therefore, attention shall be paid to this fact in the antenna design. Generally, a dipole
antenna brought near a metal body cannot radiate electromagnetic waves, while, according to the
reflected wave on the metal surface, the electric power required by the driving of RFIT chip cannot be
ensured.whikelditiomgagdbé cadiypomnentaatthgspardsiialtapaetdidd betwebastheenfatalt turface and
the 10antenn .change thy har:%\cteris' uch as.the resonance frequency, antenna, impedance and

rding va 101 alf ]Cr%gelrrl the 1nqgr a1t1rc]>n saveé

radiation &fficien Y, V\}ﬂ}lglléloocrﬁlgnge. ore, as for the existing identification tag used before,
the tag antenna is made by inserting various materials between the metal body and the tag antenna to
keep a certain 15 spacing between the radio frequency identification tag and the metal. However, the
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inconvenience. In different environments, such as different metal’bodies and different shapes, there
are differpaiteayohaaséenstior efichetagtantentiassansiieyels ndtaddaribeebus.fortenties shoduegion.
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thickness and size, which is not advantageous for miniaturization. [7] Therefore, an antenna using a
metal bodgrastitsdidaradeshialnbgnebasicaiesd vobe aenerdingodythetaehivatyday aistemntie2B[0a8] The

wel-knowp prpical anieanae Q0 SUERGRIAPH RIS TG RUiBpRtCHprtaRe And plpggs [verted-F

antennae (PIFA). [009] Usually, although the manufacturing of the microstrip patch antenna is
relativelyadgdéyorBashdieagp Bprients rabies wepssia fiahediigener biie contibehaptolvstaessigid dheresonant

frealenCyntenna change, the characteristics, such as the resonance frequency, antenna, impedance and

radiation efficiency, will also change.

[006] Therefore, as for the existing identification tag used before, the tag antenna is made
by inserting various materials between the metal body and the tag antenna to keep a certain
15  spacing between the radio frequency identification tag and the metal. However, the
application of tag antennas made in this way in practical commonly-used products brings
some inconvenience. In different environments, such as different metal bodies and different
shapes, there are different requirements for such tag antennas, which is not advantageous for
mass production. Furthermore, the use environments may cause damage to tags, especially

20  when increasing of the thickness and size, which is not advantageous for miniaturization.

[007] Therefore, an antenna using a metal body as its ground shall be considered to be a

metal-body-attaching tag antenna.

25 [008] The well-known typical antennae of such category are just microstrip patch antennae

and planar inverted-F antennae (PIFA).

[009] Usually, although the manufacturing of the microstrip patch antenna is relatively easy,
30 the tag antenna made seems a little bigger due to the half-wave design on resonant frequency,

which becomes the disadvantage. Compared to the microstrip patch antenna, the quarter-



which becomes the disadvantage. Compared to the microstrip patch antenna, the quarter- 3 wave
design of the PIFA antenna on resonant frequency makes miniaturization possible, but the consequent
problem is that manufacturing becomes complex. Furthermore, when the antenna is attached to a
metal body, the resonance characteristic will have Some changes as materials and shapes of metal
surfaces vary. 5 [0010] In view of this, provision of an RFIT and an antenna thereof to solve the
problem above has become a technical problem in need of urgent solution in the field. BRIEF
SUMMARNMKEcEHgR o YHe NFTFA Nntbid {H @hljeIansol ecthe mry nheke ahorat dhieaaion pbikid jerdsent
invention, s to provide & minjawrized RFIT antepna, nhercin when (e minigfurzed REHTof (e
microstrip pa(fc SAtenn using a metal Hb&y as'thé %roun of the"dhténna’ls attachad 10the metal
body, theaperfoanmancechédie antenalcbudl, bt bestowece dhthrecideistificaiibhanatesrme diffgiged gositions
15will be r%%gl&sag}g %HaRéIT{pnaelééTguu%%eosf the said antenna. [0012] Furthermore, the aim of the
present iNVention 1o 1o pr%w e Aintatutized REIT antenna, wherein the power supply part is designed
to be.microstrip and connected directly with a radiation part; for the connection with the radio
frequency chip, the position of the 20 power supply part is design to be in any position, the top, bottom

or side ofecfigleclric medlM,DRIGCOPIRHRPCARE caRdHsIaAEasHYo A0f MR T Making used

of the said antenna.
above has become a technical problem in need of urgent solution in the field.

BRIEF SUMMARY OF THE INVENTION

10
[0011] To solve the problem above, the aim of the present invention is to provide a
miniaturized RFIT antenna, wherein when the miniaturized RFIT of the microstrip patch
antenna using a metal body as the ground of the antenna is attached to the metal body, the
performance of the antenna will not be lowered, the identification rates in different positions

15 will be stable, and an RFIT making use of the said antenna.

[0012] Furthermore, the aim of the present invention is to provide a miniaturized RFIT
antenna, wherein the power supply part is designed to be microstrip and connected directly
with a radiation part; for the connection with the radio frequency chip, the position of the
20 power supply part is design to be in any position, the top, bottom or side of the dielectric
medium, where connection can be conducted easily, and an RFIT making used of the said

antenna.

[0013] Moreover, the aim of the present invention is to provide a microminiaturized RFIT
25  antenna, wherein under the situation that the attachment space of the RFIT is very narrow, the
radiation part, having a “spread-eagle” slit, can make the electrical half-wave length of the
radio frequency identification frequency band designed to be the same length, even in an area

that less than the normal /2 resonant length, and an RFIT making use of the said antenna.

30  [0014] Furthermore, the aim of the present invention is to provide a microminiaturized metal-



[0013] Moreover, the aim of the present invention is to provide a microminiaturized RFIT 25 antenna,
wherein under the situation that the attachment space of the RFIT is very narrow, the radiation part,
having a "spread-eagle"” slit, can make the electrical half-wave length of the radio frequency
identification frequency band designed to be the same length, even in an area that less than the
normal 212 resonant length, and an RFIT making use of the said antenna. 4 attaching type RFIT
antenna, wherein the manufacturing process of the antenna is comparatively simple, manufacturing
costis rezimttzivzhlygomydeHﬂbmﬁeequemd}et@ndmeammmﬁgd prthesimple thethadsinandsan RFIT

making use fth$ ziud ant nna 5 9 Jf51] The a im of e ent |n ention is.also to?p oVi lea
ve ﬁ] m
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order to mpzc&lﬂmedmmﬂommmummddaﬁlﬁdamaﬂi mmﬁ@ﬁ&b‘fﬂhmwngammmi.the said antenna.
[0016] Based on the aims above, the present invention provides a microstrip patch antenna in 10 the
miniaturized RFIT, including a power supply part and a radiation part connected with each other,
wherein the two sides of the radiation part are provided with at least one slit. [0017] Wherein the RFIT

also inclU8esd dhip aamiedsthevpickels dovgrdistedsvidiatie ponvedsapplin paut vedb i’gH b anisrostrip line.
15 [0018] .t SHRANQAINEAS HagiSHLEAD &eacéré}Hlﬂfe Qv R{hB&!XQE’&%nTHP&J&& of thersitis.

adjustable. There is spacing between the two sides of the power supply part and the radiation part.
The radiatistopairtieamnizss Eiddiantevad. engd oy dridl nri0e 1oF Iof deiseshatkeapgicrostrip patch antenna
in the miniaturized RFIT also includes a metal ground, wherein the metal ground, radiation part and
power supply part above are made of silver. [0020] A miniaturized RFIT provided comprises: a chip, a

substrate and a mlcrostnP patch
0016] Based on the aims above, the present invention provides a microstrip patch antenna in

10  the miniaturized RFIT, including a power supply part and a radiation part connected with

each other, wherein the two sides of the radiation part are provided with at least one slit.

[0017] Wherein the RFIT also includes a chip, at least, which is connected with the power
supply part through a microstrip line.

15

[0018] In the embodiments, the slit can be circular, oval or polygonal. The size of the slit is
adjustable. There is spacing between the two sides of the power supply part and the radiation

part. The radiation part can be circular, oval or polygonal.

20 [0019] In addition, the microstrip patch antenna in the miniaturized RFIT also includes a
metal ground, wherein the metal ground, radiation part and power supply part above are made

of silver.

[0020] A miniaturized RFIT provided comprises: a chip, a substrate and a microstrip patch
25 antenna, wherein the microstrip patch antenna and the ground are attached to the surface of
the substrate; the microstrip patch antenna comprises a power supply part and a radiation part
connected with each other; the power supply part is connected with the chip through a

microstrip line.



25 antenna, wherein the microstrip patch antenna and the ground are attached to the surface of the
substrate; the microstrip patch antenna comprises a power supply part and a radiation part connected
with each other; the power supply part is connected with the chip through a microstrip line. 5[0021] In
the embodiments, around the chip, a protective coating, which can be ceramic, rubber or other
material, is provided according to the height of the chip. The substrate is ceramic. The microstrip patch
antenna also comprises a ground with a connection part, wherein the power supply part and the
radiation [jpa&13rin st asntbed autliatse appodithdatie 5 prowndyardadlieepoviieisapplpcpactand . the
connection, part conpect the chip on the.same surface as the micyrostyip patch antenna or the .ground to
R R T e ol S e e it S i
between thentiva Sitiesmictostppvpatchupplynparaiod dhepaskiatiorppanid TWwéalradiadiome g@sh cparthe
circular, oval olrnpt%g/ionalr. The fnicrg_)ftri ?ﬁtcrh g\nttlenna g ndregro%mgrzi1 re made of silvel{. JfO{ 022] The
two sides of the radi t(i)%epglrlp RavB%t féast one st Whith cai B cirty gr,s OvaTor Bg?ﬁg(e)ngl. e size
of the slitgs>anij,stadlehe] GO} Aappidipgrtoathle theiniatukizeonRFakT emieestathasto amthiee prasent
invention above, the 15 length. and width based on the radiation part or bottom surface, the Jength and
wickh of SUEGHE 51 D TR RSl A Kt e G A0 o Eady SR SUAHCS St Wit the
matchingnatthetigesd tebsaiamt frsqueneyted tovidwiqurstad) diips as e pgrpese;ciu ttivetwiorselesn the
power su mode, micropstrips are used so that th wer suppl rt can be setin any paosition, the
fob, bortorh S B B e R T e S S e Bab B o
is not "prptiyding], SbamatibEmopdEakiincdamagedcbyutitbaexteadalodisivenment. Due to these
advantages, the antenna can be formed in a simple Print form, thus realizing such advantages as
mad§ production, low production cost and use in the miniaturized metal-attaching application field. 25

[0024] The miniaturized RFIT antenna based on the present invention, as the tag product attached to

metals, of0RPREnietpersisten aicboi nblopertoiirediaaerit enafidafondaraniie kdisplatapialeven
attached fo1atals ehyariaust [REDS: glégjf{gémle production method, various forms can be realized,

so that the antenna has the advantage ot being easily applicable 30to wide application fields.

[0023] According to the miniaturized RFIT antenna based on the present invention above, the
15  length and width based on the radiation part or bottom surface, the length and width of the slit
formed on the radiation part, have the advantage of easy impedance matching with the
matching of the ideal resonant frequency and various tag chips as the purpose; furthermore,
on the power supply mode, micropstrips are used so that the power supply part can be set in
any position, the top, bottom or side face, according to the application environment;
20  furthermore, the embedded chip is not “protruding”, so that it is not easily damaged by the
external environment. Due to these advantages, the antenna can be formed in a simple Print
form, thus realizing such advantages as mass production, low production cost and use in the

miniaturized metal-attaching application field.

25
[0024] The miniaturized RFIT antenna based on the present invention, as the tag product
attached to metals, of which the performance will not be lowered and identification rate will
keep stable even attached to metals of various forms; due to simple production method,
various forms can be realized, so that the antenna has the advantage of being easily applicable

30 to wide application fields.



6 BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS [0025] FIG. 1 is a perspective
view of the UHF band RFIT antenna that can be attached to metals based on an embodiment of the
present invention; [0026] FIG 2 is a side view of FIG. 1; [0027] FIG. 3 is a detail of the power supply
part and radiation part of the microstrip patch anterfa according to the present invention in FIG. 1;
[0028] FIG. 4 is a measurement graph of the centre frequency of the present invention based on FIG.
1; [0029] FIG. 5 is a measurement graph of the return loss of the present invention based on
15FIG. 1BRIBBIIHISCRIPT DN O BNRY FRATUVENWS @BEUITHE t(h® rdXdMG $ange according to the
present invention based on FIG. 1. 20 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0031] The present invention will be further illustrated hereinafter in conjunction with
the specifid2bdddimeists. gdieptecivicians ofi the fiélH bandeREilY unttarstahd othebaavacitatyes and
functions rr(i)ftthebpreaer}lt i?lv%lntt)ioerp1 acgtor(;[litn%g to th(;:1 (:I%nte%tsndisclosed by the description. 25 The
present inveezrﬁ]tslorzl1 Tan 2156 be |(r)np]féeme(r)l ed ot %sf):pﬁedv ﬁ%lroough other different embodiments. Various
modjifications or changes can be made to the details of the description without deviation from the aims

of the present invention according to different views and applications.
[0026] FIG 2 is a side view of FIG. 1;

[0027] FIG. 3 is a detail of the power supply part and radiation part of the microstrip patch

antenna according to the present invention in FIG. 1;
10

[0028] FIG. 4 is a measurement graph of the centre frequency of the present invention based

on FIG. 1;

[0029] FIG. 5 is a measurement graph of the return loss of the present invention based on

15  FIG. 1;

[0030] FIG. 6 is a graph of the measurement result of the reading range according to the

present invention based on FIG. 1.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0031] The present invention will be further illustrated hereinafter in conjunction with the
specific embodiments. The technicians in the field can easily understand other advantages
and functions of the present invention according to the contents disclosed by the description.
25 The present invention can also be implemented or applied through other different
embodiments. Various modifications or changes can be made to the details of the description
without deviation from the aims of the present invention according to different views and

applications.



7 [0032] Radio frequency identification technology is a technology wherein objects are identified by
attaching an electric tag onto various objects and identifying the inherent ID of the objects through
wireless means. The radio frequency identification system applies to various bands in the range from
the 125kHz frequency band to 5.8GHz microstrip agcording 5to the applicable fields. [0033] Recently,
in fields, including logistics circulation field, with the increasing requirements for long-range
identification, the operating frequency of the radio frequency system has been increased to be higher
than that[0D8&}Rhdiih flequency hdndifidbtiothectDindogasés oh thectnagjugncylitreidesigocof the RFIT
antenna becomes a very important factor in maximizing the reading range.of the system performance.
10034] ELURG 1ot (AIILETE MG TS VR R SR d b e SRR A Herating
power sughplywbigdectiiyongliheislkstroneagnelibovandiosiaplsmeytpdebifidaeisaadatenl mppdalaotric
power shallrlbe t an mit& t9 ttpe t&g qu’géi‘ﬁlﬁ]e relectgc v%/lgrtlo?s%&%trrcr)lllerd agias mag(gplum a
degree a\éapgélgibfle. or this Bu eoser,nthee antenha Shall tonstitute cozmpllce esm?pae(ifgnceg
integratian thithgptagldhifddcompanied with good radiation characteristics. 20[0035] The miniaturized
RFIT antenna of the present invention, which constitutes complete impedance integration with the tag
chip, comprises a power supply part and a radiation part from the overall viewpoint. [0036] The said
power supply part obtains an operating power supply by rectifying the 25 electromagnetic waves
output by#A83Bdesrahd soppirddstharspedingngqoviss syppllabane falifativitiparheThecpariag supply

part abO\fgdﬁﬁfQ{ﬁgﬁ.g %fralﬂjréapz{ﬁ‘é@lﬁéﬂﬁﬁ%ﬁ&gn&%tigge%ﬁ@Fﬁgcﬁw&y of the radio frequency
system has been increased to be higher than that of ultra-high frequency band. With the
10  increase of the frequency, the design of the RFIT antenna becomes a very important factor in

maximizing the reading range of the system performance.

[0034] Especially for the passive RFIT antennae which has no extra battery and obtains an
operating power supply by rectifying the electromagnetic wave signals output by the reader,
15  the electric power shall be transmitted to the tag chip, with the electric power loss controlled
at as maximum a degree as possible. For this purpose, the RFIT antenna shall constitute
complete impedance integration with a tag chip accompanied with good radiation

characteristics.

20  [0035] The miniaturized RFIT antenna of the present invention, which constitutes complete
impedance integration with the tag chip, comprises a power supply part and a radiation part

from the overall viewpoint.

[0036] The said power supply part obtains an operating power supply by rectifying the
25  electromagnetic waves output by the reader and supplies the operating power supply to the
radiation part. The power supply part above is formed by a quadrangle space connecting the

RFIT chip.

[0037] At this time, the chip of the passive RFIT is set in the said quadrangle space.

30



[0037] At this time, the chip of the passive RFIT is set in the said quadrangle space. 8 [0038] The said
radiation part and power supply part are connected together through a microstrip line, having an
electrical length of about half of the ideal wave length. [0039] The said radiation part finishes the
radiation of electromagnetic waves by obtaining 5 tRe electromagnetic waves output by the reader and
obtaining the operating power supply from the said power supply part, having a length of the electrical
half-wave of the radio frequency identification frequency band used. [0040] The embodiment of the
present ifd@3gjonhwilidié fadheionlystratadihpoeicakepily Hametetringnietie] dawihgs aitawgiech During
the illustration of.t resent invention, to avojd the ambi ess and unclearness of the aim of the
orosent TG dEtaTay Hea e Bt SRS e S i owtion vl be
omitted. [0041] FIG. 1 shows a perspective view of the UHF band RFIT antenna that can be attached
15 to metals based on an embodiment of the present invention. As shown in FIG. 1, the miniaturized

RFIT (10 .@bﬁhﬁﬁrg??ﬂ”;famﬁ[%ﬂg%ﬁoﬁﬂ%ﬁ%ﬁh@ &@Hﬁ&(%@el&ﬁ%@ﬁ%&eﬁ%%ﬁ%gﬁ O()b?!l‘iﬁ?f%?round

(10), a radiation part (30) on the ceramic substrate (20) and a microstrip power supply part

can@ctg@wwe%wédmwpmq@obmesmgr mmd/e?bt@itﬁ@gcﬁ?p my%mhe_osmé sinpace, the
microstrip, DOWGE SURP '%o‘}@éf @IS %Qrﬁé%%lﬁg”é{ gé?{é'?ﬁ%?‘{’h‘é) RSO sHRce Wty GaaRection

part 11 of the ground 10 in a 90-dégree bending shape. Of course, in other embodiments, the chip can
also be sBearetey pnofipvtwnirsaviasy bfadaisiidlectric medium (20), namely on the same flat surface
with the power supply part (31) or the ground (10). 25 [0042] Specifically, the radiation part (30) has a

patch antenna of 212 resonant length basically, wherein at least one slit (32) is formed on the radiation
part (30) and X/2 resonant length can be kept in spite of its smaller area, thus significantly reducing the

size of thEO Mtk akhifi AsRbREMeEioR) thiensregdé Brieriian: 1aY) ke lusthem ilbitated bercinafiss. Byals and

30palygoRSerring to the drawings attached. During the illustration of the present invention, to avoid
the ambiguousness and unclearness of the aim of the present invention, detailed descriptions

related to published functions or the composition will be omitted.

[0041] FIG. 1 shows a perspective view of the UHF band RFIT antenna that can be attached
15  to metals based on an embodiment of the present invention. As shown in FIG. 1, the
miniaturized RFIT (100) of the present invention comprises: a ground (10), a ceramic
substrate (20) on the ground (10), a radiation part (30) on the ceramic substrate (20) and a
microstrip power supply part (31) connected with the said radiation part (30). To supply
power to the chip (33) on the side surface, the microstrip power supply part (31) is
20  electrically connected to the side surface with the connection part 11 of the ground 10 in a 90-
degree bending shape. Of course, in other embodiments, the chip can also be set on the top or
bottom surface of the dielectric medium (20), namely on the same flat surface with the power

supply part (31) or the ground (10).

25
[0042] Specifically, the radiation part (30) has a patch antenna of A/2 resonant length
basically, wherein at least one slit (32) is formed on the radiation part (30) and A/2 resonant
length can be kept in spite of its smaller area, thus significantly reducing the size of the
miniaturized RFIT (100); the shape of the slit (32) can be varied, such as circles, ovals and

30 polygons.



9 [0043] The resonant frequency of the tag antenna (100) can be adjusted by adjusting the width and
length of the said slit (32); that is to say, in the use of the tag products, in case of different areas or
different standard requirements, the slit can be adjusted and there is no need for replacing the
products or the antenna, which is advantageous to9nass production of the 5 products; in the
embodiment, the length of a slit is one third the width of the radiation part (30) above and the width of
a slit does not exceed 0.5mm. As an ideal embodiment, the miniaturized RFIT (100) produces 212
resonand@048)0d4Y Fascthermibequan thefside sig facdemfatlié0@rreanabofatdjesmitiostagysowvetseipply

part 10 (31) connected, with.the radiati art (30), there.is a passive radio frequency. identification
Chip, narU o OB e B 3 et B PR LR S e
(10), whidifisrenteacayodieit garitehdhs] tagwinierns, Weatidindhddodjoftitbagtbtiect (k@)ofatets a
ceramic 4 disleciic mediun (70) e top ot the.seil ceramic delectic medum (20) forms the
radiation parr[ 0y'% ctl f mlclzlrostrlp power suppvl‘ﬂl part1 (f Ycon eclfe(ﬁ With the"€a1d radidtion part
(30) 5andpiteehsaicl mitre stripopldnvent s tpplyngait 84 )sist etectkcdhliyd aba rveididdototbee sideisunface in a
90-degreg, hending shape so as,to realize the power supply.to the side surface. 2 46%8 cifically,
1o ot DA (o) oD T Mt i, e Db e
resonancainihenermedRHEKIOHON poihicend/d migoimoen. point are generated in the radiation part (30)
simultaneously, so the tag can be used without changing the performance of the tag antenna no
matter which surface of the metal the miniaturized RFIT (100) is attached to. 25 [0047] The ceramic
dielectric medium (20) is formed by ceramic materials with inherent current; while in other
embodinl®Réd]Fpritectioe contihg tdn Pulsee aloiladarisai@tHip [B8YetibRicthelkdigfit of the

ChiH§UCQﬁ§ AriRs veanthatRRer &W{?ﬁ@’),pﬁ%f’ec}sﬂéepﬁ@pve Hdio frequency identification
chip, named IC Chip (33).

[0045] FIG. 2 shows a side view of FIG. 1. As shown in FIG. 2, a ground (10), which is one
component part of the tag antenna, wherein the top of the ground (10) forms a ceramic
15  dielectric medium (20), the top of the said ceramic dielectric medium (20) forms the radiation
part (30) and the microstrip power supply part (31) connected with the said radiation part
(30), and the said microstrip power supply part (31) is electrically connected to the side

surface in a 90-degree bending shape so as to realize the power supply to the side surface.

20  [0046] Specifically, the said miniaturized RFIT (100) is formed by a microstrip patch antenna
making use of A/2 resonance, wherein a maximum point and a minimum point are generated
in the radiation part (30) simultaneously, so the tag can be used without changing the
performance of the tag antenna no matter which surface of the metal the miniaturized RFIT

(100) is attached to.
25

[0047] The ceramic dielectric medium (20) is formed by ceramic materials with inherent
current; while in other embodiments, a protective coating can be set around the said chip (33)
according to the height of the chip such as a ceramic layer and rubber layer to protect the

chip.

30



[0048] In the meantime, as an ideal embodiment, the overall length of the said miniaturized RFIT (100)
is 12-25mm, the width is 20mm and the thickness is within 1.5-3mm, making subminiaturization
possible. 5[0049] Please refer to FIG. 3, which is a detail of the power supply part and radiation part of
the microstrip patch antenna of the present inventioa. As shown in FIG. 3, in the microstrip patch
antenna of the present invention, the said radiation part (30) is connected with the said power supply
part (31) of the microstrip; to realize the power supply to the side surface, the power supply part (31) of
the said jfic48%thiptho mecisiiee chip iddilecsiledmdacalin 80:ralllclegheefbrndinid shapairihalchip on
the termi f icrastrip power su .part (31) cqnnected to the saiﬂ%sid face is a.passive
o fredU ey AN HEAto e o (B} AT e o s ChE s o PR
power suppimipdatiaizdtibe sassivkdiation part. 15[0050] Specifically, the overall size of the miniaturized
RFIT (100) which forms slits is of 13 nunx9mmx3nun, and in order to obtain high conductivity, the
radiation part (30), the power supply part (31) of the microstrip and the ground are made of silver (Aqg).
20[0051] Especially, according to the variations in distance [D] between the length [L], width [W] of the

said micrlP$9l fdeese seipply pad- (31yvhisd the dsthidtivrilsapowse stradinesy andeadinbernapaitthé real
impedanege. of, Ine SHPIBtHEE S BT AAQ) g ReiadinEiRe- AQQRGHD ﬁb%ﬂﬁ?f’ﬂiw}n%efﬂ%ﬁ&e area

of the radiation part is maximized, the length [Li, 25 the width [W] and the distance [D] with the
radiation préehehthanaick datripgsenienseipisiy. thetad rediatin aajusell 1 wangitid Wohuhe watdin 3mm

and Withi?&%ﬁsﬁﬁﬁ IO FeRlIZE R HRNG S G o WKL) B NS A MGAsHEement

graph of the centre frequency of the present invention 30based on FIG. 1. It is the measurement result
of the frepRiEaEyURNARGHS @deortiitg &aithend¢restinheonnseds shefabithatbsesiden gl RO (100)

attagped &Qgree bending shape; the chip on the terminal of the microstrip power supply part (31)
connected to the said side surface is a passive radio frequency identification IC Chip (33).
There is spacing [D] between the two sides of the said power supply part and the said

radiation part.

15  [0050] Specifically, the overall size of the miniaturized RFIT (100) which forms slits is of 13
mmx9mmx3mm, and in order to obtain high conductivity, the radiation part (30), the power

supply part (31) of the microstrip and the ground are made of silver (Ag).

20  [0051] Especially, according to the variations in distance [D] between the length [L], width
[W] of the said microstrip power supply part (31) and the radiation part, the imaginary

impedance and the real impedance of the miniaturized RFIT (100) can be adjusted.

[0052] In the embodiment, while the area of the radiation part is maximized, the length [L],
25  the width [W] and the distance [D] with the radiation part of the microstrip power supply part
(31) can be adjusted to be within 10mm, within 3mm and within 1mm, respectively, to realize

impedance matching.

[0053] FIG. 4 shows a measurement graph of the centre frequency of the present invention
30 based on FIG. 1. It is the measurement result of the frequency variations according to the size

of the metal surface that the miniaturized RFIT (100) attached to.



11 [0054] Specifically, the variations in the size of the miniaturized RFIT (100) attached to the metal
surface are provided. According to the size of the material attached to the metal surface, the variation
amount of the resonant frequency of the miniaturized RFIT (100) of the present invention is 5MHz. 5
[0055] FIG. 5 shows a measurement graph of the return loss of the present invention based on FIG. 1.
It is the measurement result of the return loss variations according to the size of the miniaturized RFIT
(100) attached to the metal surface. 10[0056] Specifically, the variations in the size of the miniaturized
RFIT (10poastadpedifedilie nhetahsatiaceiarh@sixddetthdcomiding ZedtiRdEizel 00 et aviaiénalthttached

to the metal surface, the maximum variatign amouynt of.the return loss of the miniaturized RFIT (100) of
the prosaht A S LAOUs o e R ol A ol B Rl e bl of Sl
variation airthe: centrefragrenayandfehdrredossntiexg oo attationbetweed REthihEpozddt RFIT
(200) and the stize oftthe material attached to the metal surface. 20[0058] FIG. 6 shows a graph of the
measureRi6Nt resuft 61 the rea |%1’g range of the present invention based on FIG. 1, which is the result
of the measurement conducted by making use of the handheld reader antenna of a circularly polarized
antenna with an output of 28dBm. [0059] Specifically, the maximum reading range measured when the

miniaturizgeeRI T §190 83 4S,nakAtAched: 19 Ik Bietal SUTACRHIS B £Me ‘flﬁ@é@&!‘ hezia hisdpetal

material attached to the metal is 20x20nun, the maximum is 49cm, and the maximum reading range is
56 cm witanbitGs doke® thenmeasurement result of the return loss variations according to the size of

the miniaturized RFIT (100) attached to the metal surface.

10  [0056] Specifically, the variations in the size of the miniaturized RFIT (100) attached to the
metal surface are provided. According to the size of the material attached to the metal
surface, the maximum variation amount of the return loss of the miniaturized RFIT (100) of

the present invention is 2dB.

15  [0057] It is therefore clear that with regard to the aspect of slow variation of the centre
frequency and return loss, there is no relation between the miniaturized RFIT (100) and the

size of the material attached to the metal surface.

20  [0058] FIG. 6 shows a graph of the measurement result of the reading range of the present
invention based on FIG. 1, which is the result of the measurement conducted by making use

of the handheld reader antenna of a circularly polarized antenna with an output of 28dBm.

[0059] Specifically, the maximum reading range measured when the miniaturized RFIT (100)
25 is not attached to the metal surface is 8 cm, while the size of the metal material attached to
the metal is 20x20mm, the maximum is 49cm, and the maximum reading range is 56 cm

when it is 60x60mm.

[0060] It is therefore clear that when the miniaturized RFIT (100) is attached to metals, the

30 reading range has no relation with the size of the material attached to the metal surface, and



there may be no great difference. Therefore, various functions and purposes can be realized in weak
metal enviromnents. [0061] As mentioned above, the illustration is given by referring to the
miniaturized RFIT 5 and the microstrip patch antenna thereof of the present invention. The detailed
description of the drawings and invention above is [redictive, so the present invention will not be
limited by the embodiments and the drawings [0062] Those having general knowledge of the technical
field have access to know many 10 variants and other similar embodiments can be realized through
the presahtiaventiosnd ecafdiéethece qivadéntcy aniadion fohtie eom psithernclemdrtscalitbd it
surpassin tﬁlerﬁgt%ﬁ\nh%alghr%%%gt or the scope of the field of the present invention provided in the
additional Claims, also e]ilongs fo the scope of the present invention. 13 Claims 1. A microstrip patch
antenna applied in the miniaturized radio frequency identification tag (RFIT), characterized in that it
includes a power supply part and a radiation part 5connected with each other, the two sides of the
radiation ag.r PrwiAER b tdons! AR sllich TAVBIFIRSIIRARENARIENAR ARRIAA IR
miniaturized RFIT according to claim 1, characterized in that the slit ¢an be circular, oval or polygonal.

10 35Th@Mi@@ﬁﬁgqﬁtﬁmbm@@pﬁ)mqﬂftﬁétw migseHY etb Rt atberdktrled disieniption of
charactegizeg: i gt 1A RAAHGA PR EAREIRIRE A AAhRIBRNIU M Ron will not be limited by

the embodiments and the drawings.

[0062] Those having general knowledge of the technical field have access to know many
10  variants and other similar embodiments can be realized through the present invention.
Therefore, the equivalent variation of the composition elements, without surpassing the
technical thought or the scope of the field of the present invention provided in the additional

Claims, also belongs to the scope of the present invention.



4. The microstrip patch antenna applied in the miniaturized RFIT according to claim 1 or 3,
15characterized in that the radiation parts and the power supply part are made of silver. 5. A
miniaturized RFIT, characterized in that, it includes a chip, a substrate and a microstrip patch antenna,
wherein the microstrip patch antenna is attached ta & surface of the substrate; the microstrip patch
antenna comprises a power supply part and a radiation 20part which are connected with each other;
and the power supply part is connected with the chip through a microstrip line. 6. The miniaturized
RFIT according to claim 5, characterized in that(Jegignagl the chip, a protective coating is provided
according to the height of the chip. 25 14 8. The miniaturized RFIT according to claim 5, characterized
in that the substrate is ceramic. 9. The miniaturized RFIT according to claim 5, characterized in that
the microstr p patch 5 antenna further comprises a ground with a connection part, the power supply

part and the raciatiostapriace placat apghedsiarfasamppasite do-iae gregncheariddierioamer sgpply part
and the connection payt connect to. the chip an the same surface as the microstrip patch antenna or
SBE & g Jy ke

the ground t yagirsiahraelhele AR 8BRS BatHPRIMeRHA R 'doAnEdaHID #¥tground.

10 16. The mipiaitizeavitir chacoeieingdaetaiid & of InEhadacietizpact in-dhabiheem wioshtipeagtich
antenna is made of silver. 11. The miniaturized RFIT according to claim 5, characterized in that

there is a spad S

2. The microstrip patch antenna applied in the miniaturized RFIT according to claim 1,

characterized in that the slit can be circular, oval or polygonal.

10
3. The microstrip patch antenna applied in the miniaturized RFIT according to claim 1,

characterized in that the radiation part can be circular, oval or polygonal.

4. The microstrip patch antenna applied in the miniaturized RFIT according to claim 1 or 3,

15 characterized in that the radiation parts and the power supply part are made of silver.

5. A miniaturized RFIT, characterized in that, it includes a chip, a substrate and a microstrip
patch antenna, wherein the microstrip patch antenna is attached to a surface of the
substrate; the microstrip patch antenna comprises a power supply part and a radiation

20 part which are connected with each other; and the power supply part is connected with

the chip through a microstrip line.

6. The miniaturized RFIT according to claim 5, characterized in that, around the chip, a

protective coating is provided according to the height of the chip.
25

7. The miniaturized RFIT according to claim 6, characterized in that the protective coating

can be ceramic or rubber.



15between the two sides of the power supply part and the radiation part. 12. The miniaturized RFIT
according to claim 5, characterized in that the radiation part can be circular, oval or polygonal. 2013.
The miniaturized RFIT according to any one of claims 5, 9, 11 and 12, characterized in that the two
sides of the radiation part are provided with at least4ne slit. 14. The miniaturized RFIT according to
claim 13, characterized in that the slit can be circular, oval or polygonal.

8. The miniaturized RFIT according to claim 5, characterized in that the substrate is

ceramic.

9. The miniaturized RFIT according to claim 5, characterized in that the microstrip patch

5 antenna further comprises a ground with a connection part, the power supply part and the
radiation part are placed on the surface opposite to the ground, and the power supply part

and the connection part connect to the chip on the same surface as the microstrip patch

antenna or the ground to be, or on a side surface where the microstrip patch antenna is

connected to the ground.

10
10. The miniaturized RFIT according to claim 5 or 9, characterized in that the microstrip
patch antenna is made of silver.
11. The miniaturized RFIT according to claim 5, characterized in that there is a space
15 between the two sides of the power supply part and the radiation part.

12. The miniaturized RFIT according to claim 5, characterized in that the radiation part can

be circular, oval or polygonal.

20  13. The miniaturized RFIT according to any one of claims 5, 9, 11 and 12, characterized in

that the two sides of the radiation part are provided with at least one slit.

14. The miniaturized RFIT according to claim 13, characterized in that the slit can be

circular, oval or polygonal.



