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END SI GNAL ENHANCEMENT BACKGROUND OF THE INVENTION | Field of the

‘I nvention This invention relates to the field of wireless data transfer and

communi cation. In particular it relates to the wireless transfer dfy gagapygt

*hi gh speed using infra-red radiation. 2. Description of the Related Art
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transfer of data between core and peri ectronics ‘equi

many instances, parti GRak f.@ﬁ occurs within a
limted spatial region, t%elrh%wéﬁ§?(;l n r]gt@h%é\}aé%?ﬁl{i on is a nethod of
choi ce. Exanples of personal data transfer applications wutilizing
infra-ied radiation include renote controllers for hone appliances, hone
safety and security syst i I nvbl% ween personal conputers and
‘peripherals and wrel ei*é%ﬁﬁmwﬁim %{Tl(@] Pat ent No. 4, 882, 745)
provi des a cordl ess headset telephone that allows for "hands-free"
operation and is connected to a base unit by either radio-frequency or
infra-red radiatjo lto (U S. Patent No. 5,708, 725) provides an easily
adj ustablqe Wi ha"l&cle%fgh%]é‘éﬁfﬁlﬁéne that can be used to receive audio signals
transmtted by infra-red radiation. Exanples of business applications

i ncl ude | ocal area networking |

This invention relates to the field of wireless data transfer and communication. In |

particular it relates to the wireless transfer of data at high speed using infra-red radiation.

2. Description of the Related Art

Many business and personal applications require the high speed wireless transfer

of data between core and peripheral electronics equipment. In many instances,
particularly when the data transfer occurs within a limited spatial region, the use of infra-
red radiation is a method of choice. Examples of personal data transfer applications
utilizing infra-red radiation include remote controllers for home appliances, ho;lle safety
and security systems, communication between personal computers and peripherals and
wireless headphones. Silver (U. S. Patent No. 4,882,745) provides a cordless headset
telephone that allows for "hands-free" operation and is connected to a base unit by either
radio-frequency or infra-red radiation. Ito (U. S: Patent No. 5,708,725) provides an easily
adjustable wireless headphone that can be used to receive audio signals transmitted by

infra-red radiation.  Examiples of business applications include local area networking



17 F E B 2005 between conputers and peripheral devices. Kerklaan, et al.
"(U. S. Patent No. 5,861,968) provides an infra-red transceiver for use
with a conputer in a wireless local area network (LAN). In all of these
appli'cations, the use of infra-red radiation as the nediumof datal7 FEB 2005
transfer provides advantages such as econony of operation and the fact that
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wirel ess data transfer by other fornms of el ectromagnetic radiration such as
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power source that iIs not 1rectional’;

capabl e of j rgy..signal s_.and have reasonably isotropic
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wher e th%ﬁnsidcf O{rh anbi.ent. visible |ight and radio frequency energy, both
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Finally, the ensitjvity of the photodetectors (photo-diodes) typically
y THE! AR 2 Rt T .
used to det ect "FifFalPUYCh sefra distiyantages gspofiated with wirstdsainfromsd wi t h
tenperat yre chan e%, maki ng a stable tenperature environment highly
desi r eabl BSTSI¢Te Bepqusethe dignsmiting wnis of tha virslesssigfra-raltadiatidneis poi nt - t 0- poi nt
i.e., propagate accurately between fixed | ocations), the use of optical
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fibers, I8 % & lownomer fomEpetthad ésnop highly directional, the receiving unit must be

capable of detecting low energy signals and have a reasonably isotropic reception area.

This is particularly true if the receiver or transmitter are in motion relative to each other

or at positions that can vary during use. In addition, infra-red transmitting devices are

often used in areas where there is both ambient visible light and radio frequency energy,

both of which can interfere with the reception of the infra-red radiation. Finally, the

sensitivity of the photodetectors {photo-diodes) typically used to detect infra-red radiation

is subject to variations with temperature changes, making a stable temperature |

environment highly desireable.

If the infra-red transmission is required to be point-to-point (i.e., propagate
- accurately between fixed locations), the use of optical fibers, light transmitting tubes or
systems of directional reflectors may be necessary. Koyama (U. 8. Patent No. 5,953,145)
provides accuracy and reliability by the use of a dual-mode transmission system that

combines wireless infra-red signals with signals transmitted along an optical fiber. Allen

(U. S. Patent No. 4,977,618) provides point-to -point wireless transmission by the use of



_systens of directional reflectors may be necessary. Koyarna (U. S. Patent
No. 5,953, 145) provides accuracy and reliability by the use of a dual -node
transm ssion systemthat conbines wireless infra-red signals with signals
transnmtted along an optical fiber. Allen (U. S. Patent No. 4,977] gIFDB 2005
provides point-to -point wreless-transm ssion by the use of 2 17 F E B

2005 a syatsgmmbf fedbdiRg kirfles MidsAEe s al VoS 8 Sovidat ent No.
5,987, 205) provides a gf Irex?bl e,S hg?tlaé%@f)?as ?ngkto'u ggé’%dsgplgﬁlsdﬁﬁ infra-red

ener gy befeger mollo ] ~recel ver di sposed adj acent fo each other.
The wirel ess transg@?%glr: E%ggovﬁhglgnﬁﬁﬁ%\ré%flg%g A %&?‘435“% i ncl udes a

mul ti - bea imze.dispersion of an array,of _infra-red beans
and provi (E;éé:gﬁgll fﬁ%\bg‘{dvﬁtdﬁﬁé@ﬁrér% Sthgt ervgﬁe?‘?sﬁﬁgfsc?%%é’ﬁ?‘%{wib§§ef1ﬁﬁaI ly, the
need to c I dnfra-red.radiatjon for re|iable detection extends even
to the fglgfcﬁ%gta?%% infudepp Q&ﬂﬁ@eé’ai @%7:‘*?‘8! Oympdmizs dispersign otrst astey of s.  Radf or d
et al. (UinfrgLreEE% ent INo. 'd5’ 721,429) provides an array of iinfra-red

radi ati on Sansi PYATE %8¢ BIgyidey 2 igvolymedyrret dendieetinnakeapabiliase Finally, it a
fabricated structure that utilizes internal reflections from nesa

si dewal | s“%?ﬁd" B‘Ef}‘i%“r‘fafeéflﬁ%'@@if@%atmfe? felifble deteptioh extends evemiodint r at i on of t he

infra-red br.adj ation onto a smaller area. Although Silver and Ito, cited
above, us® f'f‘ﬁi‘roa-oiE‘éFth‘?déP‘é‘l%ta@di‘ﬁmmndﬁth@rﬁ- Rpdfordest pl. (&t Petest Nond

sur roundi 99 e&ui pment, they provide no specific design for an infra-red
recei vi ng 0§29 Reovidgs an sy of infigiredl dliation sensitioe Gnow -Véeliand not subj ect to

semiconductor material in a fabricated structure that utilizes internal reflections from
mesa sidewalls and other reflective material to achieve a concentration of the infra-red
radiation onto a smaller area,

Although Silver and Ito, cited above, use infra-red wireless communication
between headsets and surrounding equipment, they provide no specific design for an
infra-red receiving unit that will be sensitive, interference free and not subject to
temperature fluctuations in photo-diode properties. Kerklaan et al., cited above, provides
for the dispersion of a plurality of infra-red radiation beams, but does not make specific
provision for detection of said beams in a manner that is sensitive, free of interference
and not subject to temperature fluctuations. Allen, cited above, provides for a fixed array
of reflectors and a transmitter and receiver at similarly fixed locations. Said method of
data transfer is not applicable when the transmitter and receiver are in relative motion or
have varying positions. Similarly, Koyama, cited above, does not provide what is strictly
a wireless connection and freedom and degree of motion is limited by the use of an

optical fiber. In a similar manner, Moseley et al., cited above, requires a relatively fixed



_temperature fluctuations in photo-diode properties. Kerklaan et al., cited
above, provides for the dispersion of a plurality of infra-red radiation
beans, but does not nmake specific provision for detection of said beans in
a manner that is sensitive, free of interference and not subject 1t7oFEB 2005
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of reflectors and a transmtter and receiver at s $ed | ocati ons.
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receiver are in reFatlve noti1on or %ﬁve vary arly,

Koyama, citgsl : rovide what. is strictly a wreless

connect i on a ng@(ﬁ%}é‘&f Sﬁqﬂgﬁ!ﬁ%se% ereén %ﬂ?ﬂrﬁﬁ?x}sgwlty ghaf ?I"r?faccf-,‘?\é‘z‘b’;?frlaﬁ@j use of an
optical fi . i | ar nner, Moseley et al., cited above, requires a
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receiver. The present invention specifically addresses the problens of
receiver nobility, infra-red energy concentration, optical and radio
frequency interference and teqyerature sensitivity that characterize
infra-red receiver desiSYRIMARY QF PHEINVENTIGOUMVARY OF THE | NVENTI ON A
first object of this invention is to provide a receiver of wreless
infra-red radiation that is suitable for use in high speed data
transm ssion. A second object of this invention is to provide a receiver of
wi rel ess i nfra®féy objegldif his igwentioats wipkévideameeniter af wirtlngsiigfentedi nf r a- r ed
energy and render it of sufficient

radiation that is suitable for use in high speed data transmission.

A second object of this invention is to provide a receiver of wireless infra-red
radiation that will concentrate incident infra-red energy and render it of sufficient
intensity to allow accurate decoding of data signals.

A third object of this invention is to provide a receiver of wireless infra-red
radiation that is shielded from the effects of radio-frequency (RF) interference and
prevent build-up of static electrical charges that may affect the photo-diodes' pre-
amplifier performance.

A fourth object of this invention is to provide a receiver of wireless infra-red
radiation that reduces the effects of interference from ambient visible light,

A fifth object of this invention is to provide a receiver of wireless infra-red
radiation that reduces the effects of temperature fluctuations.

A sixth object of this invention is to provide a receiver of wireless infra-red

radiation that permits movement between it and the source of said radiation.



intensity to allow accurate decoding of data signals. A third object of
"‘this'invention is to provide a receiver of wireless infra-red radiation
‘that is shielded fromthe effects of radio-frequency (RF) interference and
prevent build-up of static electrical char ges that may affect thef7 FEB 2005
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concave réeg];olu%géd &duct{ng v»(r:ire méMh and a cover that is tra}x/spa.rent to infra-red frequencies.

BRIEF DESCRIPTION OF THE FIGURES

Fig. lais a top view of the semi-spherical receiver showing the disposition of the

photo-diode array.

Fig. 1b is a side view of the semi-spherical receiver showing' two photo-diodes
and the concave reflecting surfaces behind them.
Fig. 2 shows some rays of a typical incident beam of infra-red radiation,

illustrating both the directly incident rays and the reflected rays striking a photo-diode.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention provides a wireless, high data-rate infra-red receiver of

improved sensitivity using concave reflectors to concentrate said radiation energy on an

array of infra-red sensitive photo-diodes, while significantly reducing radio frequency



a grounded, conducting wire mesh and a cover that is transparent to

" infra-red frequencies. BRIEF DESCRIPTION OF THE FIGURES Fig. | ais a top
view of the sem -spherical receiver show ng the disposition of th‘f B, 25
photo-diode array. Fig. | b is a side view of the sem -spherical ?é&dd

'showi ng t i,odes nd the ncave reflecting surfaces behind them
Fig. ngh W %E%%gfb?eal@?ﬁer%m{]&%?s&éﬁﬁ? SePprEHtregepaRiet virations eledidr adi at i on,
illustratin oth the directly incident rays and the reflected rays
striking 8*108?1-5 Ofe IFRARES: DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
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resent invent provides a wireless, high data-rate infra-r ed._ receiver o
Prrpr oved sensi llf“?cinW‘f‘%%E%f"r@g EdAcad abrtbtre sseartsp tle) eukrider(ibatkensaicd radi ation

energy on an array of infra-red sensitive photo-di odes, vvhl le
si gni fi calfyok the piepanbinvertion. Aneegar n€phdo-diodeskEBe2H0b phdbMiced vi si bl e
light interference as well as tenperature dependent variations of said
phot o- di ogRestitstsshrey siRefrethe pregerft exatple, bufdthEraray dz@nek pdisibkjgre is seen
top (la) and side (Ib) schematic views of the present invention. An array
of phot o- #rawdeksymntdwicby swohd (hetaradvades axis eNsddridiipdBmakyRM 3 ze i n the
present exanple, but other array sizes are possible) is arranged
symmet ri cafith pehagvearddot doeeragmefrindidane ridiatiah. FiXi B shbwéa eprBevsfapedrge - sphere
SO

photo-diodes (10), which may be PIN type photo-diodes of a widely obtainable type,

each of which is mounted in front of a concave indentation (12) formed in a reflective

surrounding material. The reflective material can be silver or copper and may be coated

with additional materials such as ferrite or various oxides chosen for their ability to

reflect infra-red radiation while absorbing electromagnetic radiation of other

wavelengths. The reflective material also serves as a heat sink for the attached photo-

diodes, helping to maintain them at a constant temperature. Fig. 1b shows the same

arrangement in a side view, wherein the concave indentations are more clearly depicted

(14). The entire arrangement is surrounded by a grounded, conducting wire mesh (16) or

by an infra-red transparent grounded enclosure of other conducting material, whose

purpose is to form a Faraday cage to shield the photo-diodes’ pre-amplifier from

interference by radio frequency radiation. By being grounded, the enclosure also

prevents the build-up of electrical charges around the photo-diodes' pre-amplifier. If the

enclosure is constructed of wire mesh. it can be a wire mesh whose conducting wires are

approximalely 0.5 mm in diameter and which overlap so as to form openings of between

0.5 cm and 1.0 cm on a side. The mesh is itself covered by a material (15), which might



~as to achieve a 3600 coverage of incident radiation. Fig. la shows a top
view of the three photo-diodes (10), which nay be PIN type photo-di odes of
a w dely obtainable type, each of which is nounted in front of a concave
dndentation (12) formed in a reflective surrounding material. JheFep 2005

Teflecti ial n_be silver .or .copper and nmay be coated wth

addi t i on\a'b% c%r@ﬁe@ 1;63@5618 is %@szaé'ﬁr“fht‘cé’ ‘BFB‘%Q?IF'HJ% “'g%i'rﬁ‘é?délﬂ%en for their
ability t fliect infra-red radiation while absorbing el ectromagnetic
radi at i on‘tﬂf)e ag'f’ ﬁé’rtﬁe %ﬁ@?@%g?ﬁi‘?ovﬁfé‘lﬁg‘éw enhined ingpsingk substange serves as a
heat si nkcof ar thf ai%ach d EhOt o- diodes, helping to nmaintain themat a
const ant CERYEH 8F f Wirappdranspasent matesial Wehicheondugtive paytislenhave beea si de vi ew,
wherein th oncave i ngﬂgntati ons are nore clearly depicted (14). The
entire arnrwjﬁe e%ﬁ%{“‘i@g 15 (hrpetiirem the Rfiogudiadas, thrcweltherefingting r e nesh (16)
or by an infra-red transparent grounded encl osure of other conducting
mat eri al ,m%ﬂt?L ghe Wi Hedeng ghertinsnarant sovEnrveppeaey oy bhioshettddhea

phot o-di odes' pre-anplifier from interference by radio frequency

radi at i oRMoBidisiprrgmptiBenyduch, taghdernith teleads,at dep shivldedeivnsratibe bui | d- up of
el ectrical charges around the photo-di odes' pre-anplifier. If the

encl osur drepuensydiationt Bat redeivsr samimsphére fioht-adnlclreibad wiave coméhe Whose
conducting wires are approximately 0.5 mmIn dianeter and which overlap so
as to r' &miofbninigdiagleter bbeesed, fobexanpis, andsed oOvigdlese Re@phéd€ buThe mesh s

itself covered by a material (15), which mght 6 17 FEB20115 be constructed
of pl ast btheodimghies canld babhabn icastth BBSRRERBe thQ givih bapii@tod adi ati on.
Referring now to Fig. 2, there is seen a side view of the receiver similar to that in
Fig. 1b, showing, in addition, several incident infra-red rays passing through the wire
mesh and impinging on one of the photo-diodes (22). By placing the photo-diode at the
appfoximate focus of the concave indentation, rays that would normally not strike the
- photo-diode (24) are reflected back upon it. At the same time, rays that would strike the
photo-diode (26) continue to do so. The reflection of infra-red radiative energy produced

by the concave surface concentrates that energy and effectively increases the area of the

photo-diode.

As is understood by a person skilled in the art, the preferred embodiment of the
present invention is illustrative of the present invention rather than being limiting of the
present invention. Revisions and modifications may be made to methods, processes,
materials, structures, shapes and dimensions through which is formed a wireless, high
data-rate infra-red receiver of improved sensitivity utilizing concave reflectors to

concentrate said radiation energy on an array of photo-diodes while significantly



-Alternatively, the role of nesh and cover m ght be conbined into a single
substance conposed of an infra-red transparent material in which
conductive particles have been nolded. Conducting |eads (17) passi?fg:@gnzgﬂge
phot o-di odes, through the reflecting material, the wire nmesh and ‘the '

{r anspar estuchuatio UAREEHEE) i NibAKHPRIGBRNEELS TR o ploto- di ode

preanplifier which, togethef with the I's a ¥§ fromradio-

f r equencydep@fdemtvaQili Y, 1= front-end descrjbed above
coul d be ffSJ mto ?Sgﬁairﬁﬁgtoaﬁé(tjiﬁgg\%gegUﬁé%ﬁf"“?%?ld’é’%éﬁﬁfe ess L‘ﬂha set of

W r el ess dagadphone - j ions.could be chosen so as to be
appropriate to a gf%\t}er%léggrpﬁ@g{qvgéq%ngy %F ?WIWEWBW%VBT%‘?&WSZ? there is seen
a side vi ceiver simlar to.that in Fig. Ib, showing, in

addi t | on,°€§%ee8{er?tgpﬁﬁi Fedialjon gnergit qRLan aomgy Péy@ot?fég’é?%\@m?wm@qn@m wire nesh
and i npi ngi .0ope of t hot.a- di. odes (22). By placing the photo-di ode
at the g%dﬁ’r@g'ﬁg%é Q"“*“SE‘G’&% g"[dh"éSIE'G high\BteriprgRseaa Melies temppsturhat  woul d
normal | 'y rike the. photo-dipde (24) are reflected back upon it. At

t he sane dtg %?xﬁrv %’S‘,@“’P%%ﬁsa\%ﬁ?ta- P4ETRPORITSormnd dR accgidowigh the @Yeserdnt i nue to do
so. The reflection.of infra-red radiative energy produced by the concave
surface é@%gg%qﬁﬁgfg%edtqﬁéeaéﬁ@d@?CE‘HHS-effecti vely increases the area of the
phot o-di ode. As is understood by a person skilled in the art, the preferred
enbodi nent of the present invention is illustrative of the present
invention rather than being Iimting of the present invention. Revisions
and nodifications may be nade to net hods, processes, materials,
structures, shapes and di nensions through which is forned a wirel ess, high



data-rate infra-red receiver of inproved sensitivity utilizing concave
reflectors to concentrate said radiation energy on an array of

" phot o-di odes while significantly 7 . 17 FEB Z305 reduci ng radi o frequency
(RF) and visible light interference as well as tenperature dependent
“variations of said photo-di ode response, while still providing a wireless
high data-rate infra-red receiver of inproved sensitivity utiliff RgB 2005
concave reflectors to concentrate said radiation energy on an array of
phot o- di odes while significantly reducing radio frequency (RF) and visible
light interference as well as tenperature dependent variations of said
phot o- di ode response fornmed in accord with the present invention as
defined by the apaﬁapggkl Qﬁgs. 8 17 FEB 2005 Wat is clainmed is: | . A
detector of infra-red radiation of inproved sensitivity conprising: a
reflecting background of sem -spherical shape having concave indentations
symmetrically di sposed about a vertical axis of symetry; an array of
phot o- di odes arranged so that at |east one photo-diode is situated in

front of each of the said concave indentations. 2. The structure of claiml

wherein the refl ectjng background,is faor. erial ..
1. A detegtor ofC in?fa—redn rad:at?on ootf 1%1%\!? seggi%n%ty c%mprlsmg:

a reflecting background of semi-spherical shape having concave indentations
symmetrically disposed about a vertical axis of symmetry;
an array of photo-diodes arranged so that at least one photo-diode is situated in

front of each of the said concave indentations,

- 2. The structure of claim 1 wherein the reflecting background is formed of material

that reflects infra-red radiation, such as gold, copper or a composite material.

3. The structure of claim 2 wherein the reflecting material is coated with a
substance, such as ferrite or an appropriate oxide, that reflects infra-red frequencies while

absorbing other portions of the electromagnetic spectrum.

4. The structure of claim 1 wherein the photo-diodes are placed at the approximate

. focus of the concave indentations in the reflecting background material.



that reflects infra-red radiation, such as gold, copper or a conposite
material.-3. The structure of claim2 wherein the reflecting material is
coated with a substance, such as ferrite or an appropriate oxide, that
reflects infra-red frequencies while absorbing other portions dfy FBB 2005
el ectromagnetic spectrum 4., The structure of claim| wherein the

phot o- di odes 2are pihacwistiag of daimabphorintetreat ecufficizht tnsbes oNERVRe
indentations in the reflecting background material. 9 1 7 FEB 2005 5. The
structure of iedeatagions antl phetpiddestosnarea a6 wbidrpieaincierbadiagdn. concave

i ndent ati ons and photo-diodes to insure a 3600 coverage of incident

radi ation. 6. The structure of claim5 wherein there is one photo-di ode
pl aced at the focus of each concave indentation. A high data-rate

infra-red w r6el esJhe slortwest ddimi TWNaviadhedERBhé photd-Yiodt blabad zﬁlg}e fEQRGRY €
reflectors to concentrate said radiati on energy on an array o

phot o- di odes caskhioheave idgmadércant |y reduci ng radi o frequency (RF) and
visible light interference as well as tenperature dependent variations of
sai d phot o-di ode response, conprising: a reflecting background havi ng
concave indentations symetrically placed about a vertical axis of

Shot o ode T o 511 8 eI R e SRRl AT Pt o
concave reflectors to concentrate said radiation energy on an array of photo-diodes, while
significantly reducing radio frequency (RF) and visible light interference as well as
temperature dependent variations of said photo-diode response, comprising:

a reflecting background having concave indentations symmetrically placed about
a vertical axis of symmetry; .

an array of photo-diodes arranged so that at least one photo-diode is situated in
front of each of the said concave indentations;

a Faraday shield formed of infra-red transparént conducting material contoured
over said reflecting background and photo-diode array so as to completely enclose said
structures; |

a set of connecting leads from said photo-diode array passing through said
reflecting material, said Faraday cage and further shielded from radio-frequencies along
the portion extending beyond the wire mesh;

an electrically conducting ground lead attached to said Faraday cage and

glcctrically contacting the shield of said connecting leads;

10



a Faraday shield formed of infra-red transparent conducting materi al

contoured over said reflecting background and photo-di ode array so as to
conpletely enclose said structures; a set of connecting |eads frgn? ERBhs
phot o- di ode array passing through said reflecting material, said Faraday

cage and further shiphbtdeibde permmplifiehielded BRRCHE StrakQiT9adit e L&%{EPH Qs
ext endi ng beyond the wire nesh; an electrically conducting 8ro, NG PERYy

attached to sathichinaydstapnorgd @sdd peli@fibde al b n%Qﬁlstfﬁ‘iﬁ' e shield of
said connecting leads; 10 17 FE13 2805 a phgt%-di ode pér%ger}r%elgicﬁubefm%i el ded

fromthe effedtads pdssingdireughrRore s 20t 2 connected to
sai d photodi ode array by neans o?uatyﬁe shi el dedmcyob%%éwtﬁggy?aé(g%'gmﬁalﬁ%q-ng

t hrough the Faraday cage and which may be grounded by said ground | ead. The
structure of claim7 wherein the sem -sphere and reflecting background is
approximately 15 mmto 20 mmin dianmeter. The structure of claim7" wherein
the reflecting background naterial is copper. 10, The structure of claim7

wherein the gefl ecthd\@ub@rkar d;. rial is sjlver 1 The structure of
claim9 wherein the coppe?%iqg ?:Hgat g%%vﬂtﬁc 5CWP@FF3?‘I, ’eéﬁ‘EWE%Ckgfc@W fste or

an appropri at gyRifselt reflects jnfra-red frequencies whil e absorbing
other porti ong %’#l tgtﬁlg Ilgﬁ’térgtt? %éw%&h@tc{‘%neéfﬁect rum

9 . The structure of claim 7~ wherein the reflecting background material is copper.

10- The structure of claim 7 “wherein the reflecting background material is silver.

11 The structure of claim 9 wherein the copper is coated with a material, such as
ferrite or an appropriate oxide, that reflects infra-red frequencies while absorbing other
portions of the electromagnetic spectrumn,

12 - in the silver i '
e R - The structure of claim 1 wherein the silver is coated with a material, such as

ferrite or an appropriate oxide, that reflects infra-red frequencies while absorbing other

portions of the electromagnetic spectrum.

A3 The structure of claim 7 wherein the photo-diodes are placed at the approximate

focus of the concave indentations in the reflecting background material,

11



1 The structure of claim10 wherein the silver is coated with a material,
such as ferrite or an appropriate oxide, that reflects infra-red ‘
frequenci es whil e absorbing other portions of the el ect romagneti'?FEB 2005
spectrum 13 The structure of claim7 wherein the photo-di odes are placed

at the appr oxdimat e Thé QLGrir 418 ' a0 f.n the reflecting
background material. 17 Ir:EBc2(1)057cqvlrl%§e\{£}%%Bg('tﬁ?tgg%dﬁérjé}gg c%cflgﬁlfﬁ”?al\ﬁﬁ’étﬁ‘éi n the

phot o- di odes %@t%%@ﬁoﬁd&rﬁaﬁfﬂal contact with the background material. 15
The structure of claim 13 wherein there are a sufficient nunber of

phot o-di odes to insure a 3600 coverage of incident radiation. 1b The
structure of claim 15 wherein there are three photo-diodes. 17 The

structure ofiscl ai rei he .sensitiyity peak. of the photo-diodes is
w thin e e tange orte SRELRIGEJlis 18 SRicin dere bsPrricder bembr et ot iadta 7
wherein the pnlg %-a‘cgiﬁﬁdes are tJ?I N, di odes. .19. The structure of claim]l
wherei n the conduérCRgoNaEeTfarcidedifadiadiphg t he Faraday cage is a
conducting wire nmesh constructed of wire that is approximately 0.5 nmin
di aneter and which fornms openings of between 0.5 cmand 1.0 cmon a side.

20.. The stgéjct ure of claim 19 wherein the wire nesh is covered by nateri al
that is ‘ . The structure of claim 15 wherein there are three photo-diodes.

17 The structure of claim 7 wherein the sensitivity peak of the photo-diodes is

within the range of infra-red frequencies.

5] The structure of claim 17 wherein the photo-diodes are PIN diodes.

19 - The structure of claim 1 wherein the conducting material comprising the Faraday
cage is a conducting wire mesh constructed of wire that is approximately 0.5 mm in

diameter and which forms operiings of between 0.5 cm and 1.0 cm on a side.

20. | The structure of claim 19 wherein the wire mesh is covered by material that is

optimally transparent to infra-red radiation.

21 The structure of claim 20 wherein the material is plastic or glass.

12



"optimally-transparent to infra-red radiation. 21. The structure of claim 20
wherein the material is plastic or glass. 12 1 7 FEB 2005 2.2. The
structure of claim7 wherein the Faraday cage is forned of an infra-red
transparent conductive material, such as an infra-red transparentl lmBEB2005I

i npr egnat ed22wi t h ertivcsee eclpiar t7i whesin i Falidayeygdie cepkd BRI Mrralgor pti ve
of visible light. 23. The structure of claim?7 wherein the detector also
conprises a swnspdrend eondortdicmpteriabsaesastindplos £d tabgutent ReteRNGhPredhRdes i n
such a manner as to further concentrate the infra-red radiation Incident
upon them 13with conducting particles, which may be optimally absorptive of visible light.

23. The structure of claim 7 wherein the detector also comprises a set of converging

lenses disposed about the photo-diodes in such a manner as to further concentrate the

infra-red radiation incident upon them.
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