TITLE Mcrostrip Antenna for El ectromagneti c Radi ati on Di ssipation Device
FI ELD OF I NVENTION This invention relates generally to antennas that

recei ve ewvecvewrssmeti ¢ radi ati on. This invention rel at esTrasec@spssei fically
to antennas adapted to be placed in the vicinity of an active
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antenna when his head is placed adjacent to the cellular tel ephone. The
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af f e ! ﬁgwtdﬁgprgagragf:?%tﬁﬁgqr Sﬁ'a@%? é?gﬁ%ﬁélq\,/mpgrtable cellular telephones has been

accompanied by increasing concern regarding possible harmful effects of such
radiation. New hand-held cellular telephone typically have an elongated housing with
an internal antenna, and older hand-held cellular telephones typically have an
elongated housing with an antenna extending upward vertically from the housing.

20 When using either type of ielephone, the user's head comes into close proximity to
the antenna when his head is placed adjacent to the cellular telephone. The antenna
emanates radiation when the cellular telephone is transmitting, and such an antenna
is referred to herein as a transmitting antenna. Thus, when the user is talking, the
device is emanating radiation from the transmitting antenna, and a substantial amount

25 of electromagnetic energy is projected directly onto the user's head at close range.

Each cellular telephone has to meet certain government guidelines 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
to Hunt discloses a conductive strip placed between the transmitting antenna and the



There have been attenpts to shield the body fromthe el ectromagnetic energy
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Europe, GSM cellular telephones operate in the 900 MHz and 1800 MHz bands. In
20 the United States, GSM and CDMA cellular telephones operate in the 850 MHz or
1900 MHz bands. It would be desirable to design an antenna for electromagnetic
dissipation devices that is capable of capturing radiation across most or all of the
cellular telephone frequency bands.
Meander antennas have become popular for receiving cellular telephone signals
25 due to their small size, lightweight, ease of fabrication, and omni-directional radiation
patterns. Meander antennas generally comprise a folded wire printed on a dielectric
substrate such as a printed circuit board (PCB). Meander antennas have resonance
in a particular frequency band in a much smaller space than many other antenna
designs. The resonant frequency of a meander antenna decreases as the total wire
30 length of the meander antenna element increases. In addition, if the turns in the
meander antenna are very close so as to have strong coupling, there can also be
capacitive loading of the antenna, which will increase bandwidth. Total antenna
geometry, wire length, and layout must be optimized for each given antenna’s



substrate such as a printed circuit board (PCB). Meander antennas have
resonance in a particular frequency band in a nmuch smaller space than many
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decreases as the total wire length of the nmeander antenna el enent
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operating In predom nan n ed for
cel | W@ ar ltadlaé!ph(fmm acatnlai telephone ofeWARYh @Ry Bf-ibel fhivEpEH QIMinEme freq ecreoyt

I nventio ' i particular a mcrostrip

ant enna [‘%Jrﬁgaatlljlgg%ﬁ \%r{%ﬁi@%’: fe%l?éed(’:h[ %ﬂgnewsatlrog]dl ation dissipation device

t hat reduces exposure to undesirable el ectromagnetic radiation or with a

device for indicating the pr own el ectronmagnetic

radi ati on. The di ssi pation ﬁ%%ﬁéﬁﬁﬂﬂ?EWQo capture radiation from

an active emeeimesMHnueatiors relateato a mietdstrippanteah® [ih patticotzra microstrip
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uses an antenna to capture radiation from an active emission source, such as a
cellular telephone when it is transmitting. The device converts the captured radiation
20 into an electric current and dissipates the collected current by spending it to operate a
current-using device, which may be a thermal, mechanical, chemical or electrical
device, or combination thereof.
The microstrip antenna according to the invention comprises several serially
connected meandering segments wherein each meandering segment comprises at
25 least two parallel 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 antenna presents
particularly advantageous properties for reducing exposure to undesirable
30 electromagnetic radiation.
Advantageously, the antenna according to the invention may be a monopole

antenna.
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bends with angles which differ from 90° by more than 5°.
More advantageously, the antenna may further comprise a third meandering
segment serially connected to the second meandering segment and having bends
with angles which differ from 90° by less than 5°.

20 Even more advantageously, the antenna may further comprise a fourth
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°.

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. By “edge” of a

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.
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BRIEF DESCRIPTION OF THE DRAWINGS

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 cellular telephone.
Fig. 4 depicts the preferred dimensions of the antenna.
Fig. 5 is a perspective view of a cellular telephone with the electromagnetic radiation
dissipation device adhered to 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
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pattern, bandwidth and polarization. In a receiving antenna, the applied

electromagnetic field is distributed throughout the entire length of the antenna to

receive the undesirable radiation. If the receiving antenna that the signal strikes has

20 a certain length relative to the wavelength 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:

(M(f)=c
25
where A is the wavelength of the incident radiation, f is the frequency of the incident
radiation, and c 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 wavelength), then the induced
30 current will be much higher than if the signal struck a target antenna that was not
some appreciable fraction of the wavelength.
Typically, cellular phones and other wireless communications technologies such
as PCS, G3 or Bluetooth® emit radiation in the radio or microwave ranges, or both,
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Mcrostrip antenna 14 is preferably a

ostrip arranged

g oGt if oo 11 0. and

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

15

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 example, to

20

allow the PCB antenna to mount to an irregular or rounded cellular telephone or other

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.

25

The microstrip on the top surface of the PCB 30 is preferably between 0.005 and

0.035 inches 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
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na
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30 has a top surface that includes the mcrostrip. In the preferred

enbodi nent, the PCB is a standard 0.8 mm FR4 substrate material that is
nonconducworgostss@i8 GHz. For increased flexibility, a @CHUSR®OSITate nay
be substituted. For exanple, to allow the PCB antenna to nount to an

i rregul ar or rounded cellular tel ephone or other device, a PCB thickness of
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like a bottle of a npdi fied hourglass as shown in Figure 3, and rather than
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have bends wi th angl es iCc iffer from
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not present arifhesarganha rrmytcommse annearsobwuigiegndé'hﬁg sbg}h@mts%rb@fnmaﬁtly he
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d t a acent condugtive ions o at segnen
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segnent serjally connected to the first neandering segment “and having bends

wi th angl il cernenied o the fssh oeandering segmeahamd ham@g enesMihaRglesur t her
conpri se ghithdiffér from 90° by more than 6°. The antenna may further comprise a third

meandering segment serially connected to the second meandering segment and
20 having bends with angles which differ from 90° by less than 5°. The antenna may
further comprise a fourth 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°.

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 parallel
adjacent conductive portions of that segment.

Preferably, the two edges of said second meandering segment converge with
an angle of more than 1°, but less than 90°, and an upper and a lower edge of said



meandering segnent serially connected to the second neandering segnent and
havi ng bends with angles which differ from90 by |less than 5. The antenna
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di r ect i onhaviZonhtddporions iofl aii€dsiprdnteila NP QJb%térﬁéllyKﬁéﬁdlléﬁb'dﬁth’rio%&red
portions), and the portions of mcrostrip antenna that extend in the x

di rect i onTt Vertigal Rogjons, BAWEYeTERR PR SHEStBHAlRrallel or angled.” As shown, the

vertical portions are consistent in height (or y displacement) for each meander
segment. As shown in Figure 4, they are uniform and 0.07 inches throughout (not all

20 of the heights are shown but should be considered consistent throughout).
Alternatively, the height of each vertical portion can vary within a meandering
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 angle 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
90 degrees at bend 31a to a horizontal portion 31b that is half the overall width of the



portions (or horizontally-oriented portions). As is shown in Figures 3 and
4, all of the horizontal portions of mcrostrip antenna 14 are

subst ant iaDI2gopiEs@I | el to one another. The vertical por PCOAS2000008¢Er, can
be substantially parallel or angled. As shown, the vertical portions are
consistent in height (or y displacenent) for each neander segnent. As shown
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the antenna. The di st al g,d of segment 32 is coupled to the proxi mal end of

third m C?%gﬁgreﬁ beadsedfednabporiep @f §%ne@é§ﬁf§ﬁp”§3nt?5a%?sr%ﬁemet%§f?
segment 3wkttt thbﬁ&étﬂﬁﬁtsof%epgil@h'i 859Ghd@HRAI P&ieas of SeciRl BB YrePralldi®

Ve Al Ehoter. For the pre |
e preferred embodiment, there are 21 angles of 90 degrees, 3
20 angles of less than 90 degrees, and 3 angles of more than 90 degrees. Alternative
embodiments can have varying numbers of angles, however the general shape of a
modified hourglass or bottle as shown in Figures 3 and 4 that incorporating bends of
various angles gives the broadest range of reception.
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 90°
angle to the first vertical section, a second vertical portion 0.07 inches in height
30 connected at a 90° angle to the first horizontal portion; a second horizontal portion
0.32 inches in width connected at a 90° angle to the second vertical portion; a third
vertical portion 0.07 inches in height connected at a 90° angle to the second

10



to one another. The distal end of segnent 33 is coupled to the proximl end
of fourth mcrostrip segnent 34 at bend 34a. The footprint of segnent 34
t apers frwm2oéveisse2dt h of segnent 33 to a | arger wi dt h amdTiuseéoadezsibends
greater and |l ess than 90 degrees, such that the vertical portion is angled
away fromthe center. Finally, the distal end of segnent 34 is coupled to

the proxi rmdlzoatul poftion; &hd arthied ﬁsﬁidrﬂali’@gﬁm 32nchies e MibitB DAentea@IRM°35 i S
1 and includes eight 90-degree bends.
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and 0. 015 I Ses a first
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second vertl third vertical portion S i n, hei ght
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hor i zont aporfiom DIZQn?]ﬂleanlmdﬂhe:bnhactNd(ﬁth QB':AIaaglthd tiaé first 9@rtn@ﬁl§§e}t|6m cunhand .
connected to the thjrd,vert ortio cr na s . shown in
Fi guPe 4 (&SopAivedica p%’@%rqdj %e'r”l Qﬁﬁ?ﬁ eé@ g@ﬁ??”% ﬁﬂéﬁ@&tto t he
first m cm&bhtanpsmﬁeatsem rhkaﬁzorntm@oﬂiornso 20 fichis & wih bbﬁﬁbdféd Bt #90°
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hor i zont agoripeEfedt a@U‘%@I&@ tRé s@cdnhdrizohtal bBRioh! &84 a\MRiFd h6@orRar tion; a

second vertical portion wth a

portion 0.20 inches in width connected at a 90° angle from the third vertical portion;

20 and a fourth vertical portion 0.07 inches in height connected at a 90° angle to the third
horizontal portion; and a fourth horizontal portion 0.20 inches in width connected at a
90° angle from the fourth vertical portion.

Microstrip antenna 14 as shown in Figure 4 further 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° angle to the first
horizontal portion; and a second horizontal portion 0.32 inches in width connected at
a 33.29° to 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

11



vertical displacenent of 0.07 inches connected at a 65.83 angle; and a
second horizontal portion connected at a 114.17 angle to the second
vertical worneworsso2 crostrip antenna 14 as shown i n Fi geCce/u$2600/0033¢T
conprises a third meandering segnent serially connected to the second
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secon
Schottky diodes, which have a very low forward voltage of about 0.2-0.3 V. Such

20 diodes are available commercially from, for example, Aeroflex / Metelics, Inc. of
Sunnyvale, California. Preferably the capacitors are 1.0 pf, 6 VDC ceramic capacitors
such as the AVX 0603ZD105KAT2A available from AVX of Myrtle Beach, South
Carolina. Additionally, the LED is preferably a low current 632 nm red LED such as
the APT1608SEWE available from Kingbright Corp. of City of Industry, California.

25 The number of capacitors and diodes can be increased or decreased as
necessary when cooperating with emission sources of different levels of radiation.

For example, when reducing undesirable emission from an emission sources
emanating higher energy, such as short-wave radio, the humber 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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vertical portion; a third vertical portion 0.07 inches in height connected
at a 90 angle to the second horizontal portion; and a third horizontal
portion OWB200wmickEs in wi dth connected at a 90 angl e fr ecTiuseomlod3sd?
vertical portion; a fourth vertical portion 0.07 inches in height connected
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comerci a rom or exanpl e [ Metelics, Inc. of Sunnyvale,
Cal i foor ni a. FigfreSalhstratérededpatd irto:mpalamglnﬁbmétnp aﬁté/iaG Teasiticamgipdci t or s

such as the D105KAT abl e fraomAVX of rtle Beach., South
Carol i na." Y@%ﬁ%ﬁ? one[#g éAHﬁ L%PZ\PQ?Q&'H}%\(%W%'\%@?HC ¥BSSIO/ red LED
such as tMréPT16D%$Han\®NIcabIICdee’smbtIﬁaﬂeltU bgbniested irpanyCvay tothe

I ndustry, California., The nunber of eﬁl t%{ % di ?d S can _e i ncreased
or decr ea®8FSRE %‘?HE@&&&WR!%B&?%BT o EH 8&9'&% ©ONof

di f f er ent déveseet Gisot ﬁ:adn@dte@alecﬁwanpt@mﬁl@Jlumh@bﬂmécam%ammllyabI e

em ssion froman em Ssion sources enmanatin i gher energy, such as

shor b- waviS$iBRfan devire HY AR FIMAlY tea%aea&?ﬁ"él%ééﬂe%onee%eé SRCHRIDON Be
vol tage d;ﬁér"sé‘rhsﬂ@o@ﬁrfg émﬁte@%teanﬂolaécéés%ﬂbé RU¢hfdsGeRBiry, tIQn)QHrHé’Eha?s gi ssi pater

assenbly. The collected current can be used to operate any di'ssipation
assenbl y SCArveghiRrgferably, however, dissipation device 10 is connected physically to the
emission source 11, simply so that dissipation device 10 does not inadvertently get
separated from the emission source 11 and stop functioning as intended. For
20 example, dissipation device 10 may be adhesively attached to the outer housing 51 of
the cellular telephone 50, as shown in Fig 5. Dissipation device 10 may be attached
to the emission source 11 using other mechanisms, such as a screw, pin,
compression or friction fit, for example, or dissipation device 10 may be integrally
formed with the emission source 11. Regardless of whether dissipation device 10 is
25 physically attached to emission source 11, it must be within a certain distance to
capture the undesirable radiation. This distance depends on a number of factors,
including the emission frequency, power, medium through which the radiation is
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 cellular 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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Note: All testing was conducted at the mid channel in

the band.

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;

short-wave and other ham radios; televisions or other cathode ray tube and plasma

displays; power transmission lines; radioactive chemicals; or any other emission

source. The present invention may also be used to indicate when electromagnetic

radiation is present yet the emission source is unknown.

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

be the preferred embodiment of the present invention, it will be understood by those
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traveling, etc. The acceptable distance 20 is synbolically indicated in
Figure 2 with the dotted line. Preferably, the dissipation device 10 is
posi ti onestownadiseo26 i nches of a cellular tel ephone or oPh&USemoA8Ison

source. The followi ng conparative table shows the reduction in specific
absorption rate (SAR) values obtained with a dissipative device with an

exanpl e okimksd mnh@aﬂmndugghaﬁgésmwd ﬂ?\b@iﬂbbﬁﬁhs(rﬁ&y beintie) andconpared w th
t hose obtalned with a dissipative device with a_conventional neandering

mi crost ri BIYVR %’r"ltﬁé“aM\B? gubstituted dar glamenistherspfiwithed daparting frem theiueel i n

t he band. sddpeastdhd ifdBnfich. mréﬁ’bi?eh itG@Intedddid thel BRNAVERiontyR bBNiRHRA o the
i nvention nmay be used with ot her em ssion sources such as other wreless

conmuni caP?'@ﬁU'%QmEBQ'"BQ% Hisglosed: Rutithatdhe yeation willkipgipde @l embogiaens her

emai | s t r apfigivitii9théesdo Pg%f tid 8SpeHdea dime! ess local area networks;

m cr owave ovens portable radi os, nusic players, and video players;
automati c garage door and bU|Id|ng door openers; police radar guns;
short-wave and ot her hamradi os; televisions or other cathode ray tube and
pl asma di spl ays; power transm ssion |ines; radioactive chem cals; or any
ot her em ssion source. The present invention nmay al so be used to indicate
when el ectromagnetic radiation is present yet the em ssion source is
unknown. Wile there has been illustrated and described what is at present
considered to be the preferred enbodi nrent of the present invention, it wll
be understood by thoseskilled in the art that various changes and
nodi fi cati ons may be nade and equi val ents nay be substituted for el enents

t hereof without departing fromthe true scope of the invention. Therefore,
it is intended that this invention not be limted to the particul ar

enbodi nent di scl osed, but that the invention wll include all enbodi nents
falling within the scope of the appended clains. CLAIMS W claim 1. A

m crostrip antenna conprising several serially connected neandering
segnents wherein: - each neandering segnment conprises at |east two parallel
adj acent conductive portions serially connected by two successive bends;
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- one or nore neandering segnents have bends with angles which differ from
90 by less than 5; and - one or nore neandering segnents have bends with
angl es whwohoavfsgen from 90 by nore than 5. 2 . The ant enmaisedooohasim 1,
wherein said antenna is a nonopol e antenna. 3. The antenna of claiml,
wherein said bends are sharp bends. 4 . The antenna of claim1l, wherein the
mcrostrip is between 0.005 and 0.035 inches wide. 5. The antenna of claim
1 wherein the mcrostrip is between Q.5 and 5 inches long. 6 . The antenna
of claim1, wherein said parall el aa&aem conductive portions are spaced
w th a piwedmifet ween 0.03 and 0.7 inches. 7 . The antenna of claim1,

havi ng at | east two neandering segnents of significantly different w dths.
8 . The hnt efmmigspstapantannaccamprissigisgveral sefialfysconnestedeneanderingnent  havi ng
bendzswith an@bfenthif8eilffer from9o0 by less than 5; and - a second
meandering segffent serrally connected to the first mcrostrip segnent and
havi ng bends -wi eachamgarderikg segmerticompfisesralieasttwogpagaltdhadjabentd . The

antenna of cl ai r : - 1,S ird nmeandering segnent serially
connected to théeen?g%gkﬁ%gﬁe&gﬁ%g?{'ér@ "2’%8%@%? bgﬂwoﬁéi‘ﬁf?ﬁ' g‘??d‘é’%w th angl es
whi ch di f f er -f rama @0mbre neasdérranségmdrils havé beadd with angles wHachidiffef fiomher

conprising a fouyth meapderin egnent serially connected to the third
meanderi ng seg t&'ﬁﬁsﬂ}:ﬁ/ %ggﬂénds with angles which differ from90 by

nor ei@ han 5. 11.ofkher moteemeandériry segmdrils havé bendsaihahgled vricH diffehfrom
meanderi ng segnﬁgt seri a&sll 5(;,onnect ed to the fourth neandering segnent and
havi ng bends b€ DY Pie ﬁél es which differ from90 by less than 5. 12. The

antenna 2f chaelntéhna\GiIAh Sdteln daid aﬁ‘i@ﬁggﬁ% pﬁmﬁggﬁe}ﬁem.connect ed to

an electrical contact, said first, third an Ing segnents have
3. The antenna of claim 1, wherein said bends are sharp bends.

4, The antenna of claim 1, wherein the microstrip is between 0.005 and 0.035
15 inches wide.

5. The antenna of claim 1 wherein the microstrip is between 0.5 and 5 inches long.

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
20 different widths.
8. The antenna of claim 1 comprising:

- a first meandering segment having bends with angles which differ from 90°
by less than 5°; and
- asecond meandering segment serially connected to the first microstrip
25 segment and having bends with angles which differ from 90° by more than 5°.
9. The antenna of claim 8 further comprising a third meandering segment serially
connected to the second meandering segment and having bends with angles
which differ from 90° by less than 5°.
10. The antenna of claim 9 further comprising a fourth meandering segment serially
30 connected to the third meandering segment and having bends with angles which
differ from 90° by more than 5°.
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substantially parallel edges, and said third neandering segnent has a
substantially lower width than said first and fifth segnents. 13. The

ant enna ovoch@/ms@2, wherein two edges of said second nmeamadseéyo3seYyMeENt
converge with an angle of nore than 1lbut |ess than 90, and an upper and a
| ower edge of said fourth neandering segnent diverge with an angle of nore

th 90.144. ' | B¢ L&iHhA St A ' any
an 144, Thelfitesita 60BN 50 wh_er c8mptisinga ﬂﬂﬂn@@ﬁ@é}n{;\@y%r‘ggtegﬂw

one of the precedingiclains; a a di ssipation asse o said

m crostri p arfoengeted 1etherfiourth angandesng spamantiand handng bandseentisswitpat i on
assenbly COMYGRRSVRER ditfer fBHE® byPlesEhEfigd cal , mechanical or thermal

devi ce. 16. Thg evice of clalm 14 wherein the dissipation assenbly .
conpri se$2a |Thghantemna of algimdil@deheréin saidfist cdeanderiraf segraémtid éonndrtecion t he

' [ t N hysi cal t t ti 1 SSi our ce.
To. The. dbv b Sretard iRt i tref WRFENGHed BePoding feamens B, ~*
physi/wtflal ly cmﬁbetahwlw?ranelw?éy,amaftm meauic%eﬁingls%gmﬂamrntdﬁ\éi ;:e OL Cljﬁl Imd
14, t ri nna I, ne 0 e wavel en of a handhe
transcgir\eller, Sé'gﬁt?"gé'g' OWEFYV%RB "‘l”b‘?a_é%ﬂ'ﬁxéf‘gﬁéh SRImENtFod ofgr educing
exposur e180 uidesitérith 6f @bl PIRANSEINGWoAYgRt bPBaifTRBHG RkahbBRAGN active

em ssion source, the nethod conpri si ng;‘l - “recelving el ectronmagnetic
radi ation fr&8gMest eenverge with agiangle eiunere thand “bitdesssthan90snarshamupperr eby

n Qe e _ Gran
i sefbati on SRSaayePeagh Or S AR, mea A cfer e Fa WBa A o 1 e

current; wherme9rg thare9@i.crostri p antenna conprises several serially
connect ed, negnder.i ng segments wherei n: - each neandering segnment conprises
at Ieastp‘%\/\o%bg‘?vé?q g‘?m "B@ent conductive portions serially connected by

two successi ve deafietestrip antenna according to any one of the preceding claims; and
- adissipation assembly connected to said microstrip antenna.

15 156. The device of claim 14, wherein the dissipation assembly comprises one or more
of an electrical, mechanical or thermal device.

16. The device of claim 14 wherein the dissipation assembly comprises a light
emitting diode.
17.  The device of claim 14, wherein the microstrip antenna is physically connected
20 to an active emission source.
18. The device of claim 14, wherein the microstrip antenna is not physically
connected to an active emission source.

19. The device of claim 14, wherein the microstrip antenna is tuned to the
wavelength of a handheld transceiver, such as a cellular telephone.

25 20. A method of reducing exposure to undesired electromagnetic radiation
emanating from an active emission source, the method comprising:
- receiving electromagnetic radiation from the active emission source at a
microstrip antenna whereby current is induced in said antenna;
- conducting the current to a dissipation assembly; and
30 - operating the dissipation assembly with the current;
wherein the microstrip antenna comprises several serially connected

meandering segments wherein:
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- one or nore neandering segnents have bends with angles which differ from
90 by less than 5; and - one or nore neandering segnents have bends with
angl es whwohoaivisgen from 90 by nore than 5. 2 1. The netrhodrsedooobzsim 20,
wherein the dissipation assenbly conprises one or nore of an electrical,
mechani cal, or thermal device. 22. The nmethod of claim20, wherein the

di ssi pation assgigh mesfdBHgSRYneerltcBMprissd bt IbAG tibYafalle? ddjatbAt Met hod claim
20, wherein the m crostrlrg antenna i s physically connect edJ to an active
el ect r omagnet i cCUWUSHYQROTEQRS @rially Lonmpcted by fwa sHECRSSYERENTS; wher ei n t he

mcrostrip ant esdord MoROeBRISIHPSdInEREREE sénawﬁrﬁlaﬁ@tﬁk%ia{ GifkF fomINeti c

em ssion source. . 25. The nethod of claim 20, wherein e mcrostrip
antenna is tune¥’tly lepetham&l @Rdt h of a handhel d transceiver, such as a

cel Iy ar tel epPhgiteor more meandering segments have bends with angles which differ from
90° by more than 5°.

21. The method of claim 20, wherein the dissipation assembly comprises one or
more of an electrical, mechanical, or thermal device.

22. The method of claim 20, wherein the dissipation assembly comprises a light
10 emitting diode.

23. The method claim 20, wherein the microstrip antenna is physically connected to

an active electromagnetic emission source.

24. The method of claim 20, wherein the microstrip antenna is not physically

connected to an active electromagnetic emission source..

15 25. The method of claim 20, wherein the microstrip antenna is tuned to the

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