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Each cellular telephone has to meet certain government guidefines as to the
amount of radiation the user is exposed to. The amount of RF radiation absorbed by
the body is measured in units known as SARs, or specific absorption rates. It would
be desirable to reduce the SARs without significantly adversely affecting the operation
30 of the telephone.
There have been attempts to shield the body from the electromagnetic energy
emanating from the transmitting antenna. For example, U.S. Patent 5,613,221 issued
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The microstrip antenna according to the invention comprises several serially
connected meandering segments wherein each meandering segment comprises at
25 least two parailel adjacent conductive portions serially connected by two successive
bends; one or more meandering segments have bends with angles which differ from
90° by less than 5°; and one or more meandering segments have bends with angles
which differ from 90° by more than 5°. it has been found that this an'tenna presents
particularly advantageous properties for reducing exposure o undesirable
30 electromagnetic radiation.
Advantageously, the antenna according to the invention may be a monopoie

antenna.
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el ectromagnetic radi ati on emanating by an active em ssion source, the
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illustrating the antenna of the. gr esent invention in cooperation with an
el ect r omagh hangles yich FiEe f69r§§f3p Yﬁ?ﬁ ”_E%W ce. Fig. 2 is block diagram
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meandering segment serially connected to the third meandering segment and having
bends with angles which differ from 90° by more than 5°.
The antenna may also further comprise a fifth meandering segment serially
connected to the fourth meandering segment and having bends with angles which
25 differ from 90° by less than 5°.
ina preferréd embodiment, said fifth meandering segment may be connected
to an electrical contact, said first, third and fifth meandering segments may have
substantially parallel edges, and said third meandering segment may have a
substantially narrower width than said first and fifth segments. By “edge” ofa
30 meandering segment, it is understood a line connecting adjacent ends of the parallel
adjacent conductive portions of that segment. This configuration further improves

capture of electromagnetic radiation at various significantly different wavelengths.



25Fig. 3 is a block diagramof a printed circuit board incorporating the
antenna of the present invention for use with a cellular tel ephone. Fig. 4
depi ct s t hewpreharsied di mensions of the antenna. Fig. SPaBUSP@NISPECti Ve
view of a cellular tel ephone with the el ectromagnetic radi ati on dissipation
devi ce adhered to the outside shell. 30 DETAILED DESCRI PTI ON OF THE
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of the present |nvent| on. known in he art -an antenna 1 s any
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antenna to receive the undesirable radiation. If the receiving antenna that
the signal® Ué'iepfkes has 20a certain length relative to the wavel ength of the
received radiation, the induced current will be nuch stronger. The desired

| engt h of the antenna caghll%% 8@%&&%1“]8% 8}_(_#{% BﬁAmﬁG\?l | - known equati on:

20 Fig. 1 is a block diagram illustrating the antenna of the present invention in

cooperation with an electromagnetic radiation dissipation device.
Fig. 2 is block diagram illustrating an electromagnetic radiation dissipation device
incorporating the antenna of the present invention positioned near an emission
source,
25 Fig. 3 is a block diagram of a printed circuit board incorporating the antenna of the
present invention for use with a celiular telephone.
Fig. 4 depicts the preferred dimensicons of the antenna.
Fig. 5 is a perspective view ofé celiutar telephone with the electromagnetic radiation
dissipation device adhered fo the outside shell.
30
DETAILED DESCRIPTION OF THE INVENTION
The present invention is a microstrip antenna 14, in particular a microstrip
antenna 14 to be used with an electromagnetic radiation dissipation device 10 for



= c 25 where Ais the wavelength of the incident radiation, f is the

frequency of the incident radiation, and c is the speed of |ight For
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cycle in approximately 32 cm If the signal strikes a 32 cm antenna or
certain fractions of it (1/2 or 1/4 or 1/16 wavel ength), then the induced
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t he
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| bel ow. T Adis2rrbhfié atdind ford 3k et GtemTa 32 ViR 4 8orfilletbr 43and moved to

a dissipation assembly 17, which spends the current by operating an electrical,

10 mechanical or thermal device. For small emission sources, the current is small and
the conductor may be as simple as a wire or printed circuit board lead. For larger
emission sources, a heavier-duty conductor may be required.

Figure 3 illustrates a PCB 30 incorporating the antenna 14 of the present
invention. As is known in the art, an antenna is any conducting mass that functions

15 as a receiver or coliector of electromagnetic energy. Additionally, antennas have a.
number of important parameters; those of most interest include the gain, radiation
pattern, bandwidth and polarization. In a receiving antenna, the applied
electromagnetic field is distributed throughout the entire iength of the antenna to
receive the undesirable radiation. If the receiving antenna that the signal strikes has

20 a certain length relative to the waveiength of the received radiation, the induced
current will be much stronger. The desired length of the antenna can be determined

by using the well-known equation:

Mif)=c
28
where A is the wavelength of the incident radiation, f is the frequency of the incident
radiation, and ¢ is the speed of light. For example, if a signal at 1900 MHz travels
through the air, it completes a cycle in approximately 32 cm. If the signal strikes a 32
cm antenna or certain fractions of it (1/2 or 1/4 or 1/16 Wave!ength}, then the induced
30 current will be much higher than if the signa}' struck a target antenna that was not
some appreciable fraction of the wavelength.
Typically, cellular phones and other wﬁreiess communications technologies such
as PCS, G3 or Bluetooth® emit radiation in the radio or microwave ranges, or both,
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when transmitting. These and other consumer products often emit multiple
waveiengths (frequencies). Cellular telephones, in particular, emit radiation in the 450
MHz, 850 MMz, 800 MHz, 1800 MHz, and 1900 MHz ranges when transmitting. This
means that the microstrip antenna 14 must perform well over a range of frequencies.

The corresponding wavelengths for cellular telephone freguencies are summarized

below:
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The microstrip antenna 14 herein is a receiving antenna and does not
intentionally transmit electromagnetic energy. Microstrip antenna 14 can be any type
of mictrostrip antenna such as a PCB trace antenna, a wire antenna, a conductive ink
antenna, or an antenna of any other conductive material, as is known in the art.
Microstrip antenna 14 is preferably a monopole PCB trace antenna comprised of a 1

10

0z copper microstrip arranged in a serpentine or meandering pattern. PCB trace
antennas, microstrips, and methods for making them are well known in the art. PCB
30 has a top surface that includes the microstrip. In the preferred embodiment, the
PCB is a standard 0.8 mm FR4 substrate material that is nonconducting at 1.8 GHz.
For increased flexibility, a 0.5 mm substrate may be substituted. For exampie, to
aflow the PCB antenna 1o mount to an irregular or rounded cellular telephone or other

15

20
device, a PCB thickness of 0.5 mm or less is desirable. In the preferred embodiment,

the PCB is shaped like a bottle or a modified hourglass as shown in Figure 3, and
rather than using a ground plane for the antenna, the antenna is connected to a
bridge rectifier to turn alternating current into direct current for lighting an LED.

The microstrip on the top surface of the PCB 30 is preferably between 0.005 and
0.035 ihches wide and more preferably 0.020 inches wide as shown in Figure 4. The
overall length of the microstrip from one end to the other is preferably between 0.5

25
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in a preferred embodiment, said fifth meandering segment may be connected

to an electrical contact, said first, third and fifth meandering segments may have
substantially parallel edges, and said third meandering segment may have a
substantially narrower width than said first and fifth segments. The edge of a
30 meandering segment comprises a line connecting adjacent ends of the paralliel
adjacent conductive portions of that segment.
Preferably, the two edges of said second meandering segment converge with
an angte of more than 1°, but less than 90°, and an upper and a lower edge of said
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segment or can vary across different meandering segments. Also as shown, the
pitch between adjacent parallel horizontal portion is 0.05 inches throughout. As with
the height of each vertical portion, the pitch between adjacent parallel portions can

25 vary within a meandering segment or can vary across different meandering segments.
The horizontal portions and vertical portions are connected to one another at an angle
or “bend angle.” Bend angles can be any interior angie between 0 degrees and 180
degrees. The bends, as shown in Figures 3 and 4, are preferably sharp bends that
do not present any significant taper or rounding.

30 Figure 3 illustrates that microstrip antenna 14 can be broken into several serially
connected microstrip segments 31-35. Microstrip segment 31 includes a vertical
portion that is coupled at its proximal end to capacitors 15. Segment 31 then bends
80 degrees at bend 31a to a horizontal portion 31b that is half the overall width of the
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Figure 4 illustrates the dimensions of the preferred embodiment of microstrip

25 antenna 14. All of the measurements are in inches in Figure 4, and the tolerances
are +0.5° for angular measurements and £0.015 for linear measurements. Microstrip
antenna 14 comprises a first meandering segment having a first vertical portion 0.07
inches in height, a first horizontal portion 0.18 inches in width connected at a 80°
angle to the first vertical section, a second vertical portion 0.07 inches in height

30 connecied at a 90° angle to the first horizontal portion; a second horizontal portion
0.32 inches in width connected at a 80° angle to the second vertical portion; a third

vertical portion 0.07 inches in height connected at a 90° angle to the second

10
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icrostrip antenna 14 as shown in Figure rther comprises a fourth
meandering segment serially connected to the third meandering segment and having
25 first horizontal portion 0.20 inches in width and connected at 90° to the fourth
horizontal portion of the third meandering segment; a first vertical portion with a
vertical displacement of 0.07 inches connected at a 146.71° angie to the first
horizontal portion; and a second horizontal portion 0.32 inches in width connected at
a 33.29° {o the first vertical portion.
30 Microstrip antenna 14 as shown in Figure 4 also comprises a fifth meandering
segment serially connected to the fourth meandering segment and having a first
vertical portion 0.07 inches in height and connected at a 90° angle to the first

horizontal portion of the fourth meandering segment; a first horizontal portion 0.32
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vol tage | oyt Lol WinFPabes FB! RBARAnelbsbinE JiOch SNELeABPRECAL o1,

four capacitors are us I odes 16
ar e hi gh- f3abqtiigndipdér wBidhdiavie\a \tinp basionuaidoleitags of @wéﬁ? 0 oW. fohar d

| t f i A Iy f
Tor SanplAsRRde dyaiabietolmetdally #3, AFERaBhe, AL RPMEIGRETIRE T, Y of 2l y
t he capacu&tmnsvaae g aifanigf Preferaby '@@rcéﬁﬁ@toé%@@d 9 of. & \4e Isernit lsapagiixs
06032D105'§ﬁ€r?§s ﬁl‘é%\?%@b&iﬂm%ﬁ;’gvgw B1b BrmBRGL lof %Agﬁ!étébagﬂr §H¢::Basuch as

Addi ti onal I's preferab oW current 2 nmred

t he APTlGMW\E Apditioadllye ther LTl 16 RIgIRIN 8 Iaw pyrend©32inny regiLE [ gudt asy
Cal i forni g, Rﬁ%g@m%vafab@m%ﬁ@gﬁﬂéoﬁ 8aeEy Sanabksryi BakBaged or

decreased as necessary when cooper ating with em ssion sources of different
| evelR§ of radihgnusnperodearaciprs and Aipdas sasdiecneigaseriersiacisasedasi ssi on from

an em ssi ﬂ&éQH&Wn%B@HiH@Mh%}ﬁﬁés@rﬁ‘@é@&s Stufiferast 180 br WRMBok adi 0, the
nunber of capaci'tors can
For example, when reducmg undesirable emission from an emission sources
emanating higher energy, such as short-wave radio, the number of capacitors can be
reduced because the voltage draining off the antenna is itself sufficient to drive a
30 dissipater assembly.
The collected current can be used to operate any dissipation assembly 17, which
is defined as one or more users of current. For example, the dissipation assembly 17

can be one or more of a buzzer, bell or any other transducer that converts electrical
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reduced because the voltage draining off the antenna is itself sufficient
to drive a 30di ssi pater assenbly. The collected current can be used to
oper at e anywdizs®iipsiei on assenbly 17, which is defined aspcmeszemonmme users
of current. For exanple, the dissipation assenbly 17 can be one or nore of
a buzzer, bell or any other transducer that converts electrical WO

2009/ 158021&}@@%8&%8&& aiy&rtw ttamsadehatrﬂéheért@éieatﬂ&ar%m@ry tyr ansducer
heat er or any ot hgr transducer

t hat converts el gct rical ‘ﬂﬁ 8 EH(%

that conver PTG BERET BaAnVeHBriArSBUIRE it SPaVRI s elhGA EPEray o

converts el @wttran@azhceewwmte@tsle@dﬂicaz ezﬁergy wr@tr@ta étﬂnﬁrhﬁ&ﬁﬁﬁereﬁ'he'héur rent
may be used to cata preferr i ment,

| t nb
The cur ente B PLCY Eao] I e VA ERETOP| BHREL W R GUBBETEaORTh 1 no
currents, seh¥ctgerd as§@nan:mtmo3anmﬁr[ptbme2:gﬁts Sbwehgtubbl%otmﬁ’f theftanehheertiggi ce 10

is working or when el ectr n_anot her

enbodi rren'? a ?%8“&?9( PERCSE g%ﬁ& g‘& t{%% i@'s “FH’E*“%F’&E‘ ﬁ%t i on
assenbl y 17e!emxorﬂagne!meddlabormpe)rasemt ohnearmthemanmmﬂseem bk cuoenesdiregtedhi n t he
em ssi on sQur. ngur vrceloln oratin

m crostri pqgn g%#;d 'iél[g)’: T%! o‘?sstah!Jrl\ Fééerﬂ g% ﬁrselg t?@%%ﬁﬁ%ﬂ'gé g‘b’%@el | ul ar
t el ephone menssfphmerﬁlvemtwﬁ)ﬂwgnmamSMSsi on source 11. Dissipation device
10 do not h i 1. For
oxanplid, i n 1 neope s ERRIREIEN] Rdt Bl mh QobiIB B3 A bs W0 Pk
connect ed écrecelhiiarételbthr@ &Qweceibtlarmlewhqrel@phdmelscxrommaﬁb@msm 15

di ssi pati og,gey H?eofsgp% O ShVTRY ¥0 G&Sd néig-% Le $6bd UbAMedt&d ;ﬁ%g? gEIQtr'%V bei ng
worn on a persons c Ing or integrated into accessorl es, h as jewelry,
| anyar ds, n@rselmrsoyere orwemelﬁamltpe PrriQEsEembadissinp dne d!ﬁsmetmrt:e 10 is
connected pRySI fRfs!ngt EShrddfedtdltiRdaA t&%rééﬁuréhe e?iggﬂé)éos%ﬁﬂ%a{ﬁ' ssipation

devi ce 10 does not 1 nadvertently get separat em ssi on source 11
and sidp f dirgpatonideyicas! G sanaimely "eﬂf@ﬁaQ%Mﬁﬁfﬁ'@hQﬂ@@sﬁ bysheiegpwaeete 10 may

be adhesi vsérxoetéf@tﬁragqarrrﬁegraed%earccée%weuéﬂag evré@f kﬁeag%tée t ephone

50, as shown 1 n Fi D ssi pation device 10 ed to
em ssi on sYEES ﬂefﬁéﬁ% hewResr. desipaiifndayicesi®in CQQ”%P’E%Q:P@WCEM 23 the

conpr essi ofnisioh bGkd QF!‘ :f,.rnrpry dothatiasiRiten o%(ncg'ﬁ)%o@@tnbpiﬁag\?éﬂe%y %Qr may be
integrally formed with the em ssion source 11. Regardless

di ssi pat i oyePa@igtEondhe §m*§§mw§%c&|1|1yarmtareﬂié@t'@ran@ﬁ$ ggmedsd-‘@rce 11, it

nust fpe W dxainpled de8iphfdrdélisd AnFRy be HIRBLIVER a&B@wé«!ﬁr&Q% B@ter BousHl & brON.
Thi s di stance de ends on a nunber of factors, inclu mgt e em Ssion

frequency, %6%"%%%§%P6ébﬁwm /g 5 Heissipationtdeyicei T prabepliEdicdet c. The

accept abl o HeSdraiggien 8urs 13W@|dtﬁ@|rhé/cﬂaﬁma§@& adla Gb@W Bin2 W th the
dotted |ine. Preferag“;{ i ssipation device 10 is positioned within 6
F 'Pﬁlﬁég?f

i nches of “8MBEFS&EIN G FrETHe. O AisFiPaliesde Ve %%ma&f@e integraliy g

fol | ow ngf@rﬁmaar;mtthyenmmresmr t Regdraree bf @Rethsr &%ﬁétfdn%e@b;&ol@piﬂ on rate
| ve devic an._exanpl e of an

SAR vaIu tai.n thadrssr
by P TR O TR B0 b 1ot G s e ARSI, on ( RE
Rai der%_ e@nsmmrtad unbiédirabloadiagbr. arrﬁneaismhtérdepeirds%n@a&umeerctﬂvm@rsw th a
conventl ona

Reduci ng @qluagﬂ % gé&nmﬁ%gﬁcﬁbgwggtﬁg ium throu h %F&R%J ?a%ﬁrogfrs SAR

traveling, etc. The acceptable distance 20 is symbolically indicated in Figure 2 with
the dotted line. Preferably, the dissipation device 10 is positioned within 6 inches of a
30 celtular telephone or other emission source.
The following comparative table shows the reduction in specific absorption rate
(SAR) values obtained with a dissipative device with an example of an antenna
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SAR Reduci ng Chip Used Frequency Band Tested SAR without Chip SAR with Chip
Decrease Nokia 2680 RF Rai der 1800 MHz 0.589 0.306 48. 0% Noki a 2680 Chip

W t h Ant enr&o 2009/158021 PCT/US2009/003817

according to the invention (RF Raider), compared with those obtained with a
dissipative device with a conventional meandering microstrip antenna:

Comparison Table of SAR Reducing Chips Tested

SAR Frequency SAR SAR
Handset Tesied Reducing Band without with Decrease
Chip Used Tested Chip Chip
Nokia 2680 RF Raider 1800 MHz 0.588 1 0.306 48.0%
Chip with
Nokia 2680 Antenna 1800 MHz 0.561| 0.533 5.0%

Note: All testing was conducted at the mid channel in
the bang.

5 In addition to use with cellular telephones, the present invention may be used
with other emission sources such as other wireless communication devices such as
satellite phones, BlackBerry® and other email-transmitting devices,; wide area
wireless local area networks; microwave ovens; portable radios, music players, and
video players; automatic garage door and building door openers; police radar guns;

10 short-wave and other ham radios, televisions or other cathode ray tube and plasma
displays; power transmission iines; radicactive chemicals; or any other emission
source. The present invention may aiso be used to indicate when electromagnetic
radiation is present yet the emission source is unknown.

While there has been iliustrated and described what is at present considered to

I5 be the preferred embodiment of the present invention, it will be understood by those



1800 MHz 0.561 0.533 5.0% Note: Al testing was conducted at the md
channel in the band. 5In addition to use with cellular tel ephones, the
present i nv@otzh@nsemdy be used with other em ssion sourcescBuiasiNt her

Wi rel ess commruni cati on devices such as satellite phones, BlackBerry(r) and
other email-transmtting devices; wide area wireless |ocal area networks;

M crowave OXigIRe:in R Arbihlabvdrdis @fandBaHng rRb@N&Itons MUY De F8G Rhdyers;
automati c ga&g%gedoor and bUI|dé§% door openers; police radar guns;

10shor t - wavBIHRETHE 8V PREHPFURS L0 dlments iwsraf Wiogt Aeraring yméhe e t ube
and plt ﬁsm& sHopp lopire;inRavies. 'rt%eaéfsr@i, ﬁﬁi?ié_nldia@ﬁfa_'t trﬁiﬁdiv@ﬁﬁtlﬁri et g@mﬂm’ega{) the OF
any other enission source. The present invention may al so be used to

i ndi cate Mcéﬂiaémﬁ??#ﬁ'@?%fjfsemﬁgﬁm ﬂ@ﬁtnes'“b?rét?ér’ﬂ'” %‘EP‘dP’H"g eEHROSERS sour ce
i s unkrown.failing within the sopielc? tHeh@ipenbescl@en i1l ustrated and described what
is at present considered to 15be the preferred enbodi mrent of the present
invention, it will be understood by those WD 2009/158021PCT/ US2009/ 003817
skilled in the art that various changes and nodifications nay be nade and
equi val ents nmay be substituted for elenents thereof w thout departing from
the true scope of the invention. Therefore, it is intended that this
invention not be limted to the particul ar enbodi nent discl osed, but that
the invention will include all enbodinents 5falling within the scope of the
appended clainms. CLAIMS W claim 1. A mcrostrip antenna conprising at

| east three serially connected neandering segnents wherein:

15



5each neandering segnent conprises at |east two parallel adjacent
conductive portions serially connected by two successive bends; one or nore
nmeanderi ng segnments have bends with angles which differ from 900 by | ess

t han 5; one or nore neandering segnents have bends wth
angl es which 10differ from90 by nore than 5; each meanderi ng setyighntp
havi ng bends with angles which differ from90 by nore than 5 is serially
connected to at |east one neanderi ngC&dMSnt havi ng bends with angl es which
differ frqﬂkﬁﬂéﬁﬁ | ess than 50, and each neanderi ng segnent havi ng bends

w th angl es ch differ from90 by less than 5 is serially connected to at

| east one Meanderiingstgoamehnbavhngisirenaislenstt thresmgéesiiywdorotected fer from 90
by nore than 5. 2. The antenna of claim11, wherein said antenna is a
monopol e ant endBSANY NELELHREREVNYPCl ai m 1, wherein said bends are sharp

bends. :4. The 61m%5§2n¥8%ar@[|e@i%@s%gn¥@?ﬁ%@h’fbri%@§ MR gRrhifel Bajapean 0. 005

and 0. 035 inches he“anf'enna of claim 1l wherein the mcrostrip is
between 0.5 and 5ScomiundiselpomronLssidfiieoaneeieddvve Bateaseivelrstdsi n sai d

paral | el adjacent conductive portions ar i i en 0.03
DRG0, 7 i nchoa 7oMe b Tiire AR M et PGB Mo R BB mier g
segments of si gni fifeanbhyodt b s@nthamisdt hs. 8. The antenna of claim1l

conprising: 30- a first meandering segnent having bends with angl es which
di ffer from 90 -byone§s MagANgandeingetasieHe Hryeangissughangesayiiel | y

Conmeeled L | e SHEPoM 80281 FifeasaEny and having bends with angles
- each meandering segment having bends with angles which differ
from 90° by more than 5° is serially connected fo at least one
meandering segment having bends with angles which differ from 90°
by less than 5°; and
15 - each meandering segment having bends with angles which differ
from 90° by less than 5° is serially connected to at least one
meandering segment having bends with angles which differ from 90°
by more than 5°.
2. The antenna of claim 1, wherein said antenna is a monopole antenna.
20 3. The antenna of claim 1, wherein said bends are sharp bends.
The antenna of claim 1, wherein the microstrip is between 0.005 and

0.035 inches wide.

5. The antenna of claim 1 wherein the microstrip is between 0.5 and 5
inches long.
25 6. The antenna of claim 1, wherein said parallel adjacent conductive

portions are spaced with a pitch between 0.03 and 0.7 inches.
7. The antenna of claim 1, having at least two meandering segments of
significantly different widths.
8. The antenna of claim 1 comprising:
30 - afirst meandering segment having bends with angles which differ

from 90° by less than 5°;
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a third neandering segnent serially connected to the second 5neanderi ng
segnent and havi ng bends with angles which differ from 900 by | ess than 5.

9. The antenna of claim8 further conprising a fourth nmeanderi ng ,segment
serially connected to the third neandering segment and havi ng bends"™w t h

angl es which differ from90 by nore than 5. 1010. The antenna of claim?9

further conprising a fifth neandering segnent serially connected to the
fourth nmeander inng@SEGREAMEATH GG SRYMREHES Y Boanested tamhe firdi ffer from 90
by less than 5. 1k 586 Iy ' el WeRn e dering
segnent i s connect é%[ toipg%gzﬁe@tﬁdcg+ﬂt%§g% , {sba%’gbi??y&[% {j%f%rrg%%gd fifth
meanderi ng 15segnBft by have thab$faatd al | y parall el edges, and said third

meandering segnment. has a substantially | ower width than said first and
(Tth segmenta 12 MR ReSibl Sadtupd e el cinaraeH 'ouss sagesd of sa d
secondsmeander i Ng meandering segnS@aERNM hLAYY BEQEs Wit%rht}%ﬂ'e@ﬁfg'i& &ﬁerﬂ?éﬁl than

lbut less than 90, and 20an upper and a |'ower edge of” said fourt
meanderi ng segmenfldbvéesseth@inth. an angl e of nore than 90. 13. A device

STing S¢ . ; _ con o
. ada 25 7B i8INS PR A ARBF EOLENRRe LN SRRnThrity SeBimepr” "
antenna. 14. Theridévtomeated tatie thid mbaidirmg seyrdbasamahb@Rgassagbl y

conprises one or,nore of an electrical, mechanical or thermal device. 15.

The device of ¥HiFAANSS WhishediHfet RamP&'shypareiassenbl y conprises a i ght
T LA 100 S TSR oo 0SS M DR iU P e enne
serially connected to the fourth meandering segmeﬁt and having bends
with angles which differ from 90° by less than 5°.
1. The antenna of claim 9, wherein said first meandering segment is
connected to an electrical contact, said first, third and fifth meandering
15 segments have substantially parallel edges, and said third meandering
segment has a substantially lower width than said first and fifth
segments.
12. The antenna of claim 11, wherein two edges of said second meandering
segment converge with an angle of more than 1°but less than 90°, and
20 an upper and a lower edge of said fourth meandering segment diverge
with an angle of more than 90°.
13. A device comprising:
- amicrostrip antenna according to any one of the preceding claims;
and
25 - a dissipation assembly connected to said microstrip antenna.
14.  The device of claim 13, wherein the dissipation assembly comprises one
or more of an electrical, mechanical or thermal device.
15. The device of claim 13 wherein the dissipation assembly comprises a
fight emitting diode.
30 16, The device of claim 13, wherein the microstrip antenna is physically

connected to an active emission source.

17



17. The device of claim 13, wherein the mcrostrip antenna i s not
physi cal ly connected to an active em ssion source. 18. The device of claim
13, wherein the mcrostrip antenna is tuned to the wavel ength of aﬁﬁgﬂggeld
transcei ver, such as a cellular tel ephone. 519. A method of reducing~>>*"
exposure to undesired el ectromagnetic radi ati on emanating froman active
em ssi on sQurc t he net od.cogprising: recei ving el ectromagnetic

i

radi ati on r om 57 Oeclain dsi wiesilithe migrostig sriesnriip nahPRYRieaiher eby

current is indyggdebidssih AaheMRissichMiieding the current to a
di ssi pation assenbly; and 10- operating the dissipation assenbly with the

current; Wer eilihetdryica of dsim i18, whtmindhe onpostgsansienheas turtday eehseri al |y
connect ed neanderjn ts in; .each anderi.n e nt conprises
at |east two pg‘faéjlelleglgﬁgrg?@mm@%rﬁanscewer’ sucﬁﬂﬁ&ﬁ”f“%ﬁﬁ'ggﬁf’%s serially
connecsed 1By t OmetERESSicdRcigsiposlife 1O <¥irdiDs|EctiBRREREIDhERWENt S have

bends with angles which differ from900 by less than 5;  one or nore
nmeanderi ng segREHRNBUIRGEOD ERRCHHE EMigRignSSWikR dhe aethed cormfisom:by nor e
than 5'; each_ i i : it ! ich differ
20from 90 by rm?gr% tIa %E";\H%&Fgﬁg@?%fa ?Y%dg%ﬁogﬁ?gﬁj ‘i”é? %tﬁ?%ggf S?éﬂesor%g%%teri ng
segrment havi ng bemdscraistrip @amtghes witgrelby dufréelrisfindune0intyaid asterinhan 5; and

each nmeandering segnent having bends with angles which differ from90 by
less than 5 i s sedauPyng Bimetred Pe dsPaliar asaembly; and

10 - operating the dissipation assembly with the current;
wherein the microstrip antenna comprises at least three serially
connected meandering segments wherein:
- each meandering segment comprises at least two parallel adjacent
conductive portions serially connected by two successive bends:
15 - one or more meandering segments have bends with angles which
differ from 90° by iess than 5°;
- one or more meandering segments have bends with angles which
differ from 90° by more than 5°;
- each meandering segment having bends with angies which differ
20 from 90° by more than 5° is serially connected to at least one
meandering segment having bends with angles which differ from 90°
by less than 5°; and
- each meandering segment having bends with angles which differ
from 80° by less than 5° is serially connected to at least one
25 meandering segment having bends with angles which differ from 90°
by more than 5°.
20.  The method of claim 19, wherein the dissipation assembly comprises
one or more of an electrical, mechanical, or thermal device.
21.  The method of claim 19, wherein the dissipation assembly comprises a
30 light emitting diode.
22.  The method claim 19, wherein the microstrip antenna is physically

connected 1o an active electromagnetic emission source.
18



25meanderi ng segnent having bends with angles which differ from90 by nore
than 5. 20. The nethod of claim 19, wherein the dissipation assenil:y:
conprises one or nore of an electrical, mechanical, or thermal device. 21.
The net hod of claim19, wherein the dissipation assenbly conprises a
30light emtting diode. 22. The nethod claim 19, wherein the mcrostrip
antenna is physically connected to an active el ectromagneti c em ssion
source. 233. ThEhemndtbadd of claimih, whergihdheimiciasdripraotersiaris moanhesinalli s not

ey hod-of "o ai A EaEIE BEhe BRI A T e o the
wavel engt hpof aThantdtabe of ERINECI®I ielereidUubd nasrastte bhtdrma it elisahange

wavelength of a handheld transceiver, such as a cellular telephone.
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