-2 3 JAN 2006 *166166* Infrared (I R). Transm ssion Device The invention_tter
relates to an infrared (IR) trans- niﬁsion dev:c$ congr;fgﬂgn:S;bgﬁqéghm&es
i i nfrare J

and receiver elenents arranged in a housing. o

qui trols for electronic devices
: uite generall known, e.g. in renpte con ( G, de
?L? gonsungrs, suc% as television sets, VCR and stereo;_equ!pnégt, bgaéaL?o
for electronic toll systens. As a rule, however, comuni cation ne

[ [ t he
. ed sig- nals ~s possible nerely over short distances, mmﬂ ﬁh mmm
:gaggrof DS%C comuni cation (dedi cated short range connunﬁwmh : ,N ally
covering a range of less than 10 m In not previously publishe

i i : AR nica- tion
ication AT 77/2001 oflIrAppdredntIRA Beheshi¥eiWhr 8L§S$s COMU
Sgegggahas been suggested with which ranges of up to 100 or 200 mare

Connect fon wi th The Ghecking of he arder]y paymeai ortt siib, thafking
connection wwth the checking o e orde 1S, harRing
the Ii LSTC RGA, the figld of telecommunic 1,

I:gﬁfleg[i one orkl?lsgé?)r?g" of %%O\ﬁﬂ}ula%&%%bﬁézrtilf)aérf‘%lnjth?ﬁeaF‘él EeeRnlier
elements arranged in a housing.

" Infrared transmission deéices are quite generally
known, e.g. in remote controls for electronic devices
for consumers, such as television sets, VCR and stereo
equipment, but also for electronic toll systems. As a
rule, however, communication by means of infrared sig~
nals is possible merely over short distances, such as
in the range of DSRC communication (dedicated short
range communication), usually covering a range of less
than 10 m. In not previously published application AT
77/2001 of Applicant, a selective wireless communica-
tion device has been suggested with which raﬁges of up
to 100 or 200 m are possible, and there requests at so-
called OBUs (on board units) arising in connection with ‘
the checking of the orderly payment of tolls, parking
fees or the like ére concerned.

In the field of telecommunication, the connection
or “lacing” of individual subscribers to the telecommu-

nication network of a network provider is one of the

main problems. This connection of the subscribers to
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[ 'ion network of a network provider is one of the main problens.
“ggﬁﬁgc?ion of the subscribers to i~mhmmnvn1*000902f 2 3 JN 2006 thﬁﬂﬂﬁéyork
usually is called "subscriber line" or "last mle ,_respectlveﬁgwﬁ_
subscriber line is not so nuch a probl em for established ne;ror Cwor ke
'providers, since they already have sufficient subscriber cable ngblem
“fromthe past, yet for neM/netmork.pEQV|dFys Stpsgnfggfghfrgﬁeg ﬁ;tmork

i ither have to rent existing line _ :
ELQSEdE?Ey g: have to install ;lines thenselves, which is work and cost
intensive; therefore, in this connection the use of alternative

: . . GSM
i es i $hBegletedrks uhiadsl yoni 4 hea 1 bagi ss@hsDECTSY$E g QL
LsngﬁLoakfch, however, have the drawback of small band mnﬁths and
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defined - since they already have sufficient subscriber cable

networks from the past, yet fér new network providers
' they constitute a problem since they either have to
rent existing lines from established network providers
or have to installwlines themselves, which is work and
cost intensiVe; thérefore, in this connection the use

of alternati ve te
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basis of DECT systems or GSM Systems which, however,
have the drawback of small band widths and exXpensive
frequency licenses; another, also very expensive al-
ternative associated with expensive frequency licenses
are digital radio links, optionally also optic laser
connections.

It is now an object of the invention to provide an

infrared transmission device of the initially defined

L3

type which enables a signal transmission over extended
distances, depending on the respective embodiment over
several hundred meters to more than 1000 m, and which

thus is suitable to be used in optic “last mile” solu-

tions, which is cost efficien therefore also widely ap-



‘ ‘whi nabl es a signal tramsm ssion over extended distances,
ﬂggggng?h;hoﬁ t he respec?ive enbodi ment over several hundred geteriﬁaaﬁgnre
than 1000 m and which thus is suitable to be used in optic Ia&ﬁAN L
solu- tions, which is cost efficien therefore also widely ap 2 3 J N 2006
"plicable, and which offers sufficiently large transms- sion band m1 L fhis
‘wel | as a data transmssion with an active error correction. To sg Ve L
problem the present invention provides an infrared transn155|ﬁn ev!ﬁ
with infrared transmtter and receiver elenents arranged in a O?SEhI g,
wherein a common, multi-segment lens element is arranged ahead o 2 et
i nfrared eIenemﬂ§qahﬂ&%ﬂﬂndrwﬁiemEﬁEﬁéﬁ@E@ﬁfBﬁéi@ﬁt§§$ggk8%egrgﬁgﬁé%rg

of the conmon lens elenent . Thus, the invention provides ort? Snafly Cor
applic- able, eMkﬁe&BhyjQQﬁatﬁgf4§lﬁg§l|£grgrggkgoﬁggégﬂiggﬁ8atggt eﬁ§y
the "last mle" signal transm ssion, wherein, due {0 t0O

i i i i itter and receiver elenents ar-
el ement in conhi I M t R transmt ts
ranged therebgﬁﬁﬁivixuti%gnég%%géﬁéﬁﬁded in larger nunbers, transm ssion

; i i.S- .
is also possible ovel, g%ﬁ %yt 1s problem, the present invention

provides an infrared transmiséion device with infrared
transmitter and receiver elements arranged in a hous-
ing, wherein a common, multi—ségment lens element is
arranged ahead of the infrared elements and each in-
frared element has an associated lens segment of the
common lens element.

Thus, the invention provides for a widely applic-
able, extremely cost-efficient infrared solution par-
ticularly for the “last mile” signal transmission,
wherein, due to to indicated lens element in combina-
tion with the IR transmitter and receiver elements ar-

!
ranged therebehind, particularly provided in larger

numbers, transmission is also possible over larger dis-

tances, up to 1000 m and more, rendering it suitable

o

for subscriber connections. By the infrared transmis-
sion technique a transmission rate of from 10 to more
than 100 Mbit/s is possible, i.e. approximately the
more than 10-fold transmission rate when compared with

ADSL systems, or the more than 100-fold capacity when



. : eri i itable for subscriber
s, up to 1000 mand nore, kendering it suita

'Egzﬁgctiogs. By the infrared transms- sion Lfchn!que Zpé{i??ﬂ%i%L&ﬂﬂhﬁte
" from10 to nore than 100 Mit/s is possible, i.e.

2Lré'than 10-fold transmi ssion rate when conpared with ADSL'SKSEﬁnBIS%k
‘the nore than 100-fol d capacity when 2 3 gantﬁ006efagrﬁgegsn;fly uged )
i . Furthernore, a data connection to en
ﬁgf;gpi pro- viders, such as, e.g., ATM SONET or also LAN networks, e.g.
Et hernet, is possible wthout any problens. The infrared and
transm ssion..technique also allows for active error correction
r edundancy netHE&@%%@@K%%%EaEE¢yISD@qﬂysedméorFﬁeth@mBQeseﬁsﬁékﬁe
subscri ber sites; fur- thernore, a renote.; admnistration of the

terf g% The
transmission devinestiomossithe I(gt@o@k§0a§@£i§9 L3 89 8 ALL-SR
t;ansn155|on device with the common, nultl-segnentg%ens TRt “cRABe

eaiyg t manner ; in
untved Fuanted iy qAﬂ@Ie cost fficien
Bgsgrgﬁﬁarnnthe mul ti - segment Ieﬁ% ‘el’'enent ey also® gionﬁgﬁ of ﬁPégﬁvcs

f CD discs, e.g.
hnol o no t he, production o
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wher ei n, infrared transmission techniqie also allows for active

error correction and redundancy methods as necessarily
required for servicing sensitive subscriber sites; fur-
thermore, a remotewadministration of the transmission
device is possibleq(via a so-called Q-interface). The
transmission device with the common, multi-segment lens
element can be produced, mounted and oriented in a
simple and cost-efficient manner; in particular, the
multi-segment lens element may also be made of plastics
in a technology known per se, e.g. from the production
of CD discs, e.g. as an injection—ﬁolded rart, a
pPressed part or a part formed by embossing, wherein,
moreover, also in the lens element, at least in regions

thereof, an optic filter effect may already be provided

o

by the incorporation of dyestuffs.

In comparison with conventional RF technologies
for the last mile application, it is a further advant-
age that a permit for carrier frequencies is not re-

quired, that higher band widths and a more efficient



-nDredver, also in the lens elenent, at least in regions thereof, an optic

-filter effect may already be provided by the incorporation of dyeshgffs.
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In conparison with conventional RF technol ogies _ !
appriggtion, it is a further advant- age that a permt for c-arrlerff_Cient
‘frequencies is not re- quired, that higher band widths and a nore e tL
2 3 JAN 2006 transmtting power can he attaLned, furthf{cgr:bpfrggtione and

nication zones are well adaptable to the re- spec _ ,
fﬁgyunininun1distances to the next communication device are conceivable.
Furthernore, internodul ati on phenonena as a consequence of nei ghbor- ing

carrier frequenciesirte iapigtetr anth adaitd suhay, P9¥9ﬂéﬁﬁggézoﬁ#§£nthe

i i - [ d as suc ed in
avoi dance of el ectromagnetic pol- lution. Infrare >ue Furthor - iror o
light and daes ceghupaze @y, Hafed o hymeps and animls. F is a
fﬁg :%frared transgeivgr t echnol ogy iTh, B s %%E $§ knbWntherres, is a

ici it i |y suitable if incoherent
st-efficient 0 .Here it is particular) ‘ f
‘nfrared radi F%%EES% OB TSGR gD et M IR pRES E3nChS -to the

SYE . . ) C son
[ [ ion.medium In this manner, also in conpariso
g}{ﬁcghsnggsg?é?gEQ%Eﬁgbgigaﬁgpﬁgdev1ce are conceivable. Furthermore,

intermodulation phenomena as a consequence of neighbor-~
ing carrier frequencies are avoided, and a particular
advantage is also the avoidance of electromagnetic pol-
luFion. Infrared as such is contained in sunlight and
does not pose any risk for humans and animals. Further-
more, the infrared transceiver technology which, as
such, is known per se, is a cost-efficient technology.
Here it is particularly suitable if incoherent infrared
radiation is used out of doors as a high-capacity, bi-
directional data transmission medium. In this manner,
also in comparison with any possible solutions using
infrared laser, a substantially more cost-efficient
realization with reduced expenditures also during
mounting and orieqting i1s achieved. Furthermore, due to
the incoherent transmission medium, a high reliability
during signal transmission is ensured.

The multi-segment lens element may, €.9., be made
of acrylic glass or of polycarbonate, any of the previ-

ously mentioned, per se known production techniques be-



infré i | _efficient realization with
nfrared laser, a substantially. nore cost-e _ _ _ _
”Leduced expendi tures also during nmounting and orienting Is'aﬁhlgggg%ﬂ%ﬁt
Furthernore, due to the incoherent tranSH]SSIFn'nEdlunLtalghg e{en;nt nayy
ing signal transmission is ensured. The nulti-segne t ,
_guglngbe %ade of acrylic glass or of polycarbonate, any of the pgggl_
‘oﬁsi9 ment i oned, per se known production techniques be 5 23 JAN 2 0 gggin
suitable for the production thereof. The |l ens ele- nment nay be produc

i i C- i it | so suitable if the
iece, yet for many applic- ations it is a
ﬁEFtP-gegne%t lens elenent is assembled with a transparent carrying plate

her nor e
of gnhassuiwabh ea frirevrHe mr AUt £ofeshGheckt ThS ﬁggg g
ggsgntgggous |? the nulti-segnent |lens elenent, optlonth nglnatlon

The Iens egnent s
th the carrymagt mbgtbe @Qbm@d@dxaﬁﬂoﬁ rpf 5%, sLn N b n
ﬁ;y be refractive optic elements in mhlc %ean1g # g%f BAY heB iéEurs

he | ecti on-nol di ng
due to a refragtibhanienitkhgisnt erf; %ﬁ_ t u ]
t echni que bei ng é partlcularﬁf SUItgé T dh THOIEHer &60BE. On the

other hand, a Qféﬁgﬂtmﬁghagsembled with a transparent carrying plate
made, e.g. of glass. With a view to a simple design, it
is furthermore advantageous if the multi-segment lens
element, optionally in combination with the carrying
plate, forms.a cover for the housing.

The lens'segments may be refractive optic elements
in which a beam deflection thus occurs due to a refrac-
tion on the in£erfaces, with the injection—molding
technique being a particularly suitable production
method therefor. On the other hand, a design with dif-
fractive elements in master replica technique, injec-
tion-molding technique or embossing technique is
advantageous, wherein in these diffractive lens seg-
ments, which comprise Fresnel lenses, the_beam deflec-

tion occurs by diffraction. Defined grating structures

L

are provided for the desired imaging properties, and
gratings on the plane side of the lens segments are
capable of compensating for the spheric aberration;
diffractive beam mutliplexers can divide an incident

infrared beam into a set of equal beamé, Oor they can
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tive elenents in master replica technique, injec on- I
'Iegﬁn:que or enbossing technique is advantageous, wherein in these .
‘diffractive |l ens seg- nents, which conprise Fresnel Itensef, tege grqag_mN 2006
. : : . ;
‘ec- tion occurs by diffraction. Defined grating structu
_Ssgbﬁged }or t he desi?ed i magi ng properties, and gratings on thehpI?Qe
"side of the |l ens segnents are capabl e of conpegeaphngaLO{nzrgeﬁf e{nfrared
. . . . o
aberration; diffractive beamnutliplexers can divi |
i 2 3 JAN 2006 produce arbitrary
beaminto a set of equal beanms, or they can _ _ 2
i i i i i - file. As has been nentioned,
tensity distributions froma Gaus- sian profi _ _
L; incorﬁoratiEQO@wﬁﬁ-aghjtnzﬁyﬂiﬁﬁfh$ﬁt§r@ﬁét%ﬁb%ﬁgéhgo%%%%sgdgggggtS may
i - usly be provided in the lens element s _
3;WF!ghtaggfrieﬁanA@Qbﬁajk;ansnitter and re- ceiver elenent, respepthvely,
pe¥ se known, commer- cially available infrared LED.transmtting di odes

i [ [ ' itable for pro- duction in
with integral opticggs(hgrs)apd a munting.suita 1 ( I
quantitieg may be usgd, angepern§@<ﬁﬂRﬁ§L RY GHHOMAraft beesl abeh dneegra

i Vi i s the receiver elenents, respectively.
receiving f1ltgp: BRYnkE O%n%%%yiqﬁzf optic filter effects may simul-

taneously be provided in the iens element so as to
provide a daylight barrier. As the transmitter and re-
ceiver element, respectively, per se known, commer-
cielly available infrared LED transmitting diodes with
integral optics (lens) and a mounting suitable for pro-
duction in guantities may be used, and per se conven-
tional PIN diodes with integral receiving filter may be
employed as the receiver elements, respectively.

To attain a high transmission power, it has also
proved advantageous if the multi-segment lens element
is designed with a central receiver element-lens seg-
ment and a number of transmitter element-lens segments

located externally thereof. To efficiently use the

available space, it is furthermore suitable if the

«

transmitter element-lens segments are arranged accord-
ing to a circle line around the central receiver ele-
ment-lens segment. Furthermore, for an adequate
sensitivity when receiving infrared radiation, it is

advantageous if, seen in top view, the receiver ele-




"To attain a high transm ssion power, it has also proved advanpagsous i f
“the multi-segnent |lens elenent is designed with a central FFCGIV g s
‘el ement -1 ens seg- nent and a nunber of transnlttﬁr eIenFQL[eegggigm o s
tly use the avai
| ocated externally thereof. To efficien LS
" | ement -1 ens segnents are a g
furthernore suitable if the transmtter e _ s e arran
’ i i i d the central receiver ele- ment
accord- ing to a circle line aroun ntral Lo ment-lens
dequat e sensitivity when rec ing

e on e ant mgaaua intop view, the receiver ele 7 2 3
radiation, it is advantageous if, seen i p ver.ele

ndi vidual trans- mtte

6 ment- I ens segnent i's Iarger than any i

éﬁsnég?-lens séﬁﬁﬁﬁteﬂﬁt&ﬁqw&ntwu$olar@eﬁmﬁﬁaﬂagﬂ§agﬁggglgﬁglngg égggted
respectively, the IR transmtter and receiver elenents e i 0

[ type of i nternedi ate
l e, covivdemialenidnthdants sddkedhemy form a
ggt?oii?% She housing. It should be nentloned that fromUS 5, 187,360 A as

such a nulti-range kers %Omréws't'@ﬂ £ d) lHEfi ancsturn?é andorgguﬁ’flﬁé,ready
known, .iyet L. tl1.11-LS iiii,ltl-range end™
respectively, the IR transmitter and receiver elements
may be integrated on a single: common circuit board
which may form a type of intermediate bottom in the
housing.

It should be mentioned that from US 5,187,360 A as
such a multi4range"lens comprising a number of lens re-
gions is already known, yet this multi-range lens is
formed with the lens segments being three—dimensionally
arranged such that the individual lens regions receive
their radiation from a certain zone, without being able
to receive radiation from neighboring zones, wherein
the individual 1lens regions are to.focus the radiation
originating from various zones to a common focal point.

Such a multi-range lens obviously would not be Suitable

for the above addressed application in the field of

“

telecommunication, and directional transmitting and re-
ceiving, respectively, would not be possible, much
rather numerous interference signals would superimpose

the useful signal transmission.

In the following, the invention will be explained




- ed with the | ens segnments being three-dinensionally arranged such that
-Ig;n?gdividual | ens reg?ons receive their radiation froma certﬁkgﬁﬁgag,
‘Wi thout being able to receive radiation from nei ghboring zones, :

the i ndividual lens regions are to focus the radi ation originating _roq
"various zones to a common focal point. Such a mul ti-range |ens obv!orz yf
"woul d not be suitable for the above addressed application in the fie o]
t el econmuni cation, and directional transmtting and re- celylng,f
respectively, would not be possible, nmuch rather numerous |nteL erence
signal s woul d superinpose the useful signal transmssion. In the .
foll owi ng, thein¥eds sletwil e vexpl @l nere 2 Brdle 20061 b By "BRBo et Al y
way of preferred exenplary enbodi- nments illustrated in the drawing to

whi ch, however mentts shdhistiettdee restid cdeslyind 65t @k} op Fi ﬂowévéPgWgaat
schematic block diagramof an IR transm ssion device to be connett 0 a

i i i i ;1 Fil top view onto an
bscriber in saatel eeemyanieatd Qn, wor kg i g1 2 shows a .
Zﬁbodinent of gna | R transni ssi on égﬁgce |f?us rating the common, nulti-

segnent lens el ementiy 1 shous a schematic block diagram of an IR

transmission device to be connected to a subscriber in

a telecommunication network;

Fig. 2 shows a top view onto an embodiment of an
IR transmission device illustrating the common, multi-
segment lens element;

1 S i o~ n e L | L
Fig. 32 shows a cross-section through this trans-

mission device according to line III-III of Fig. 2;
Fig. 4 shows another embodiment of the inventive
IR transmission device in a top view similar to Fig. 2;
Figs. 5 and 6 show two different embodiments for
the common, multi-segment lens segﬁent in schematic
sectional representations, i.e. as a single-piece part
(Fig. 5), on the one hand, and designed in two pieces
with a carrier plate of glass and a lens element proper

x

attached thereto, on the other hand; and

Fig. 7 shows an example of a transmission diode

driver circuit.

In Fig. 1, an IR transmission device for connect-

ing a subscriber 1 to a network 2 is schematically il-



: i i i ssi on device according to Iine
' ross-section through this trans m ssion ( _
_frfvflﬁ gf Fig. 2, Fig. 4 shows another enbodiment of the |nvené”é§§&gw
‘transm ssion device in a top viewsimlar to Fig. 2; Flgf. 5 ah ﬁent o
two di fferent enbodinents for the conmon, nultl-segrgn;ieggspzsg 'Fi g
' i i i i s a single- .
schematic sectional representations, i.e. a _ _ RS-
) i two pieces with a carrier p
5), on the one hand, and designed in acarrier plate of

a lens elenent proper attached thereto, on ( _ ;@

g!gss7agﬁoms an exanple of a transmission diode driver circuit. In Flkg.2 %é
an IR transm ssion device for connect- ing a subscriber 1 to a networ

' ik d i side of
i cal ly ilMsIZayan 2006 lhistelateihdpan. bbockndi aggam, -0 Lhe. s e
Zﬁggg?}hg? {, the transm ssion device conprises a transmiting” pa ££3 and

i CEMERTid O j i |iance, e.g. a
' it 4heat t9 o de) £ j galion a :
?e[g;ﬁgxgngtgé t’der;?oted by 5in Fig. 1, bgﬁ% connecﬁgﬁrggsﬂziféﬁgcgf;erof
1 - Ss n a (VA m_cr.opy ocessor ,.res - ,
g]ﬁ{gfggrog:ssgﬁrgn?tgf?ofig%ggﬁféhé%ﬂ% I Jﬁrﬁeﬁ?%ﬁ%ﬁ%l%%@ ateéeepmer
interface 7, rﬁﬁﬂ?ﬁ%%!@hyappliance, ©.g. a telephone etc., denoted by

5 in Fig. 1, being connected Eo a transmitter micropro-
cessor 9 and to a receiver microprocessor 10, respect-~
ively, of a micrdprocessor'unit 11 via a transmitter
interface 6 and a receiver interface 7, respectively,

of an interface unit 8. The transmitting part 3 is then

followed by

W

pulse former 12 which drives IR Ttransmit-
ter elements 13 (only two transmitter elements 13 are
shown in Fig. 1 for the sake of simplicity). These IR
transmitter elements 13 are combined with at least one
IR receiver element 14 in a common assembly 15, as will
become more clearly apparent from the description of
Figs. 2 and 3, and to the IR receiver element 14, an
amplifier 16 is connected as an electronic componen£

having an output which in turn is connected to the re-

x

ceiver microprocessor 10.

Corresponding components are provided on the side
of the network 2, a repetition of the description not
being required; in Fig.- 1, the corresponding elements

on the network side are designated by the same refer-

- 10 -



of an interface unit 8. The transmtting part 3 is then followed by a

- pul se former 12 which drives IR transmt- ter elenments 13 (only tY%EﬂﬁﬂWﬁ
transmtter elenents 13 are shown in Fig. 1 for the sake of si mg IRI
These IR transmtter elements 13 are conbi ned with at |east one R o]
"receiver element 14 in a conmon assenbly 15, as will becone gPre c_sgr y
"apparent fromthe description of Figs. 2 and 3, and to the | rece;
element 14, an anplifier 16 is connected as an el ectronic conponen ossor
having an output which in turn is connected to the re ceiver mcropr(lzc2 °
10. Correspondi ng conponents are provided on the side of the networ ,
repetition of BRESJBYBEIPLisorsnon ﬂma{pr&ﬂmﬂbéﬁtsidbfﬁﬁéﬁLth% eaggne
correspondi ng el enments on the network side are designate y e

‘ [ ' hey
- 20061iehcennumeisalre ormride, kiber side,,yet t
gsgerproégdeé affﬁhgn apéstroghe?@$he ﬁg$30rk pr oper OI$OW% ?f_%fQngg
comuni cati on setseenThiecbmudez¢8S %eecfwe%necﬁtheedﬁb‘yo @6‘3\?3;%%5 3isna‘1°r'£‘
radiation 17 (cf. the double arrowin Fig. 1). Tn gs. ;

embodi ment of thecdgapsmhLigL of infrared radiation 17 (cf. the

double arrow in Fig. 1).

In Figs. 2 and 3, an embodiment of the transmitter
and receiver assembly 15 is shown, wherein, e.g., a
generally can—shaped housing 20, which is decagcnal
seen in top-view, ig provided in the interior of which
a commen circuit board 21 with €.g. 10 IR tansmitler
diodes 22 and with a central IR receiver diode 23 is
mounted. The receiver diode 23 is located in the region
of an opening 24 of an inner cylindrical shield 25,
said opening 24 being provided in the bottom 26 of this
shield 25. By this, the receiving fegion of the as-
sembly 15 is separated from the transmitting region,
the transmitting region being formed by a generally an-
nular space extending around the cylindrical shield 25.
In Fig. 3, the an;le of radiation of the transmitter
diodes 22 is schematically indicated by broken lines at
27 and the receiving or input region of the receiver

element 23 at 28.

A common multi-segment, substantially plate-shaped

- 11 -



and receiver assembly 15 is shewn, wherein, e.g., a generally can-shaped
- housi ng 20, which is decagonal seen in top-view, |slprov!ded in the
“interior of which a common circuit board 21 with e .g 10 iR tanswglﬁ%aﬁé
di odes 22 and with a central IR receiver diode 23 is nmount ed. THe™ ¥ rver
"diode 23 is located in the region of an opening 24 of an inner cylindrical
"shield 25, said opening 24 being provided in the bottom 26 of this shield
25. By this, the receiving region of the as- sembly 15 is separated from
the transmtting region, the transnitting rﬁglonlpehng fﬁrgﬁ?ePé 25 -

n- nul ar ace extendi ng around the cylindrica .
%?Sf” gl | %/hg an Ieélsoﬁi%éﬁﬁnét i<oh Scﬁr‘?erﬁe &% difsHi in@ercoe bdésr 22heshousing
schematical ly indicated by broken lines at 27 and the receiving or input
regi on of the Pfceither legiserrdreme?d &9 28inky commamyenll witSegmenthield-
substantially plate-shaped - 11 23 JAN 2006 | ens el enment 29 serves as

housi ng cover flog Skeekousngo 2hidihe dtens of el s 29-Heing: &k apged_
wi thin a shield-
ation and being provided with individual lens segments
32, 33 for the receiver and transmitter elements. Ac-
cordingly, in detail, transmitter lens elements 32
which are substantially circular seen in top view (cf.

Fig. 2) and which are arranged ahead of the IR trans-

mitter diodes 22, ;nd a central receiver lens segment
33 are integrated in the lens element 29. The lens ele-
ments 32, "33 may be formed by outwardly convex areas of
the lens element 29, as is schematically indicated in
Fig. 3, preferably in combination with grating struc-
tures or Fresnel lens structures, as results from Figs.
5 and 6 which will be further expiained hereinafter.
 From Fig. 3, it can furthermore be seen that the
shielding screen 30 preferably is formed in one part
with the housing 20. Furthermore, Fig. 2 shows in
broken lines 34 ;‘mounting plate which is attached to
the bottom side or rear side of housing 20 and serves
to fasten the optic assembly 15 on a carrier not fur-

ther illustrated, e.g..by means of screws screwed

through screw holes (not illustrated).
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ing screen 30 to shield it fromundesired anbient radi- ation angngelng
- provided with individual |ens segments 32, 33 for the.recelrer § mptts
transmtter elenments. Ac- cordingly, in detail, transmtter F_ens %) aea
32 which are substantially circular seen |pttgf ;:gg;gc;é ahg-a ) and
“which are arranged ahead of the IR trans- m ' es 22, and a central
’ i | ens segnent 33 are integrated in the ens .
;?geh;ﬁ[s 32,‘33gnay be formed by optmargly cogyex greg?e?LraLPS :ﬁns

nt 29, as is schematically indicated in ig.
ggﬁg?natlon W th gratlng struc- tures or Fresnel lens structures,

iy o F 367 whi cit vii$ | fhecharkbes oxpkghped,ber %h@afx
rgfghfii;Tog]F:?scan furthermore be seen that the shleldlng screen %

her Fig
ferably is teamed’ whieh pog tradidted hgrgl_gu £09: 2 h .
ngmgrin %roken lines ~4 a nounting plate mhlc 'S ag? éé Fonﬁﬁ@ BBFton1

t c_assenbly 15
si de or rear sideadf fiousi '}Qaszoar@néjngsgé VEe a;g% tﬁ%%ﬁgf E %\l‘}\stgcfiémd
on a carrier not fur- ther illustrat g 3 A 2006
through screw hokes j(nQt, |4gsty t§59 fhid stlll'being so within
housing 20. By the respectivelassociated, e.g. plane-
convex lens segment 32, this beam 27 then will be col-
limated to a more or less parallel beam - at the exit
side of the respective lens segment 32, this beam pos-
sibly diverging corresponding to half an angle of aper-

a few degrees. By this “paralliel

ture cof 1° or of
orientation” of the beams 27, in sum there results a
strong focussing of all the IR beams of the transmitter
elements 22, whereby a circular—ring—shaped total beam
bundle is obtained which impinges on the receiver lens
segment 33 of the counter-site (i.é., at 14°', e.g.,) at
a distance of a few hundred meters and by this lens
Segment 33 is focused on the opening 24 present there
and on the receiver element 23. Optionally, the indi-
vidual IR beams 2; may all be focused with their axes
36 all slightly converging to each other, and to this
end, the lens segments 32 are provided to extend appro-

priately curved to thus- allow for as much IR light to

impinge on the receiver lens segment of the counter-
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| Fi it sam 27 which is
From Fig. 3 it is furthermore visible that the IR beam
radiateg fromthe transmtter elenents 22 at first has an angl e of

: i i is still being s
-aperture of 2 x 200 to 25, i.e. in sum40 to 50, this s ng 180
mﬁthin housi ng 20. By the respective associated, e.g. plane- convgi gW@

" segnment 32, this beam 27 then will be col- |linmated to a nore or |ess

‘ beam - at the exit side of the respective |ens segnent 32, this
EggﬁngL sibly diverging corresponding to half an_angle of aper turg7of_ﬁ
or F o~ a new degrees. By this "parallel orientation" of the beans ,
sumthere results a strong focussing of all the IR beans of the i
transnitter ebehents P2sswhékeby a circul ar-ring-shaped total beam bundle
i s obtained which inpinges on the receiver lens segnment 33 of the

[ [ ' [ hundred neters
ter-site (i.e.,oftcddrset: Beskddl di e of a f
gggnby this Igns segn%%trgg iseféc%seéﬁgna?%%% Sgﬁ¥ﬁb<§ﬁ % Sthere

j [ i.ndi - vi | R beans 27
d on the rec eRent 23, tionally, the indi- vidual :
ﬁgy all be focﬁ%gﬁéaf%h he?% gQggn 36 EF%'SFVQWHF¢ O r@nfpittdeach

i i ded to extend appro-
other, and to end he.lLens segnents 32 are provide _
priately curve%Q%% ?%%@éaﬁfo%kfBFré§gﬁﬁcHCFRrﬁP@@ttha circular line

about a central receiver lensﬁelement 33, also cther
arrangements of the lens segments 32, 33 on the lens
element 29 are pdssible. Thus, for instance, an ar-

rangement of the outer transmitter lens segments ac-

cording to a square or a rectangle about a central

Rl -V PN A

receiver lens element - which again may be larger than
the transmitter lens elements - is conceivable.

In Fig. 4, an embodiment is shown in which, in.a
lens element 29A, two groups of transmitter lens seg-
ments 32 - and, accordingly, two groups of IR transmit-
ter diodes arranged therebehind anﬁ not shown in Fig. 4
— are provided on either side of a central receiver
lens element 33 which, again, 1is larger - a receiver
diode again being provided therebehind. The lens'ele—
ment 29A accordiné to Fig. 4 thus has an octagonal
shape, with a large rectangular middle portion and two
laterally added trapezoidal portions, and again it may

be formed in one piece of transparent plastics, such as

acrylic glass or polycarbonate.
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‘inmpi nge on the receiver |lens segnent of the counter - 13 23 JAN 2006 site
.as possible. O course, besides the arrangenent of the |lens segnents 32,
*33.shown in Fig. 2, with the transmtter |ens segnents 32 arr an@ed AN 2006
according to a circular line about a central receiver |lens elenent 33,
~also other arrangenents of the |lens segnents 32, 33 on the lens el enent
29 are possible. Thus, for instance, an ar- rangenent of the outer
transmtter | ens segnents ac cording to a square or a rectangle about a
central receiver lens element - which again may be larger than the
transmtter lens elepents - is conceivable. In Fig. 4, an enmbodinent is
shown in which, in 49 ens SEC¥feHudoR $s b oSt ol ensandamener 20ans seg-
ments 32 - and, accordingly, two groups of IR transmt- ter diodes arranged
t her ebehi nd an#hR&eighdmrs ritFiig aldit aree plpvsdedmanieblher ishdeaetda
central receiver |ens element 33 which, again, is larger - a receiver

di ode agai n bethgtpeavihdaddivdrelahilhs Theghens ghe SEnBBZQEE%?ESEdIng to
Fig. 4 thus has an octagonal shape, with a large rectangul ar ddl e

portion and tWevely, on its outer side or front side is provided with
a Fresnel lens structure 42, or 43, respectively, so as
to achieve the desired bundling, or focussing, respect-
ively, of the beams 27 or 28, respectively (Fig. 3).

This structure of the lens element 292 (and also of the

lens element 29 acéording to Figs. 2, 3, and of the
lens element 29B according to Fig. 6 descriked herein-
after) can be obtained by embossing, but also by injec-
tion molding, the Fresnel lens structures 42, 43 -
which, compared to information tracks on CD information
carriers are still rough structures - can be co-formed
without any problems, whereby a simple production, in
particulaf a mass production, is rendered possible. As
the material for the lens elements 29 (and 29A and 29B,
respectively), also epoxide resin may be used, besides
acrylic glass orrﬁolycarbonate, respectively, and a
dyestuff for filtering out undesired frequences may be
incorporated into the material.

According to Fig..6, the filter element 29B proper

i1s mounted on a carrying plate 29C which may be made of
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laterally added trapezoidal portions, and again it may be formed in one

- piece of transparent plastics, such as acrylic glass or polycarbonate. -
14 2 3 JAN 2006 Fig. 5 shows such a single-part |ens elenent 294z 1aphiggeel N
here it is additionally schematically indicated that each i ndi vidual | ens
" segnent 32, or 33, respect- ively, on its outer side or front side is
‘provided with a Fresnel |lens structure 42, or 43, respectively, so as to
achi eve the desired bundling, or focussing, respect- ively, of the beans 27
or 28, respectively (Fig. 3). This structure of ,the lens elenent 29A (and
also of the lens elenent 29 according to Figs. 2, 3, and of the lens

el ement 29B ac80fdi*ng ™t & TFiaET % dfest¥dbed herein- after) can be obtained by
enbossing, but also by injec- tion nolding, the Fresnel lens structures 42,
43 - which, conpare@ft ¢ousfsernetlison noweckshan OD iafornbeion 1e6astkers are
still rough structures - can be co-forned w thout any problems, whereby a
si npl e product I@n t rian srparteC Wl ardes MBS Suy oskich+ &P qb§ [gndgLedspossible.

As the material for the lens elenents 29 (and 29A and 29B, respectively),
al so epoxi de f@%h@l@aMSQei%SQ%:é%%ﬂ‘%%%sible to mount an array of re-
ceiver diodes connected together, in particular
connected in parallel, on the circuit board 21 (FPig. 3)
instead of one IR receiver diode 23.
In Fig. 7, an example of a driver circuit for the

transmitter elements 13, i.e. IR transmitter diodes 22,

is illustrated, it being visible that several transmit-
ter diodes 22 are connectéd in series in a group 22.1,
22.2, and several transmitfer diode groups 22.1., 22.2
may be connected in parallel. Each group 22.1, 22.2 is
connected to a supply voltage VCC, a capacitor 44 being
connected in parallel for energy buffering purposes.
The signal coming from the pulse former 12 (Pig. 1) and
to be transmitted is supplied in electric form to each
transmitter diode group 22.1, 22.2 via a driver gate 45
with inverting o;£put and a series resistor 46.

Instead of the driver gircuit shown, of course
also other activating means known per se may be used

for the transmitter diodes.

Correspondingly, the receiver diodes 23 may be
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‘acrylic glass or polycarbonate, respectively, and a dyestuff for filtering
. out undesired frequences may be incorporated into the material. According
‘to Fig..6, the filter element 29B proper is mounted on a carrying pliaN &b
29C which may be made of - 15 23 JAN 2006 gl ass or of acrylic glass. O

" course, also nore than 10, e.g. 12 or 16 etc., IR transmtter diodes 22
‘“may be provided in the as- senbly 15; it is also possible to nmount an array
of re- ceiver diodes connected together, in particular connected in
parallel, on the circuit board 21 (Fig. 3) instead of one IR receiver
diode 23. In Fig. 7, an exanple of a driver circuit for the transmtter

el ements 13, i CENNPRIEAafoniat erl tdigedesiA,y i id |asivatednit - n el og

vi si bl e that sevgral transmt ter diodes 22 are connected In series 1n a
group 22.1, 22ngd, candeseeer ab thansmisileest idi rooans,. 22, 4., 22.2 may be
connected in parallel. Each group 22. 1?@2%;. 2 ei()%%%o%rjllg% e@lé ol%lzéju%pl y

vol tage VCC, altrapagi bopadd-bB8kRJ f; e i.n.paral lel for energy
buffering purposes. The si gﬁgisgcgﬁlﬁgg&f ﬁ%%qt ﬁglﬁﬁtfé"tfecﬁ)rrer 12 (Fig. 1)
and
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to be transmtted is supplied in electric formto each transmtter diode
group 22.1, 22.2 via a driver gate 45 with inverting output and a series

resistor 46. Instead of the driver circuit shown, of course also géhﬁNZWE
activating nmeans known per se may be used for the transmtter diodes.
‘Correspondingly, the receiver diodes 23 may be - 16 2 3 JAN 2006 connected
to a voltage supply in a conventional nmanner and connected to the
respective anplifier (16 in Fig. 1) via a band-pass filter (not
illustrated). 23 JAN 2006 Clains: 1. An infrared (IR) transm ssion device
conmprising IR transmtter and receiver elenents. arranged in a hous- ing,
characterized in that a common, nulti-segnent |lens elenent (29, 29A, 29B)
is arranged ahead of the IR ele- nents (22, 32), wherein each IR el enent

(22, 32) has @n,ipwn associ ated | ens segnent (32, 33) of the lens ele J
Leiit (29, 29A 27B\ 2. A transm ssion device according to claim1, char-

acterized in that an injection-nolded part is provided

1. An infrared (IR) transmission device comprising IR
transmitter and receiver eleméﬁfs.arranged in a hous-
ing, characterized in that a common, multi-segment lens
element (29, 29A, 29B) is arranged ahead of the IR ele-
ments (22, 32), wherFin each IR element (22, 32) has an
own associated lens segment (32, 33) of the lens ele-

ment (29, 29, 29B).

2. A transmission device according to claim 1, char-
acterized in that an injection-molded part is provided

as said multi-segment lens element (29, 29a, 29B).

3. A transmission device according to claim 1, char-
acterized in that a pressed part 1is provided as said

multi-segment lens element (29, 29A, 29B).
4. A transmission device according to claim 1, char-

acterized in that an embossed part is provided as said

multi-segment lens element (29, 29A, 29B).
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‘as said nulti-segnent |ens elenent (29, 29A, 29B). 3. A transmi ssion device
according to claiml1, char- acterized in that a pressed part is provided as
said multi-segnment |lens elenent (29, 29A, 29B). 4. A transm ssion device
according to claim1, char- acterized in that an enbossed part is RrioyiNdH6b
as said nulti-segnent lens elenment (29, 29A, 29B). - 18 2 3 JAN 2006 5. A
transm ssion device according to any one of clains 1 to 4, characterized
in that the nulti-segnment |ens element (29, 29A, 29B) is designed as an
optic filter at least in regions thereof. 6. A transm ssion device
according to claimb5, char- acterized in that the optic filter is forned by
incor- porating a colorant in the nulti-segnent |ens elenment (29, 29A 29B)
7. A transm ssion device according to any one of clains 1 to 6,
characterizedsin t nulti-segment |ens elenment (29, 29A, 29B) is
made of acryIEi)c gIjgzgrglggmgg?%%sﬁggéﬁna&@\?ir@én@cé@r @inyg ane anfy one of
clains 1 to qih§q§rafteri%ed in that the multi-segment Iens elenment (29

Df p%?y arboRrsaeterized in that the multi~segment

29A, 29B) is mude
lens element (29, 29a, 29B) is designed as an optic

w?

filter at least in regions thefeof.

6. A transmissiqn device according to claim 5, char-
acterized in that thg optic filter is formed by incor-

porating a colorant in the multi-segment lens element

D

[
(29, 293, 29B).

\

7. A transmission device according to any one of
claims 1 to 6, characterized in that the multi-segment

lens element (29, 29A, 29B) is made of acrylic glass.

8. A transmission device according to any one of
claims 1 to 6, characterized in that the multi-segment

lens element (29, 29A, 29B) is made of polycarbonate.

9. A transmission device according to any one of

claims 1 to 8, characterized in that the multi-segment

lens element (29,



-9. A transmi ssion device according to any one of clains 1 to 8,
characterized in that the nulti-segnment

. 2006 29A) is made in one piece. 10. A transm ssion device according to
one of <clains 1 to 9, characterized in that the nmulti-segment |ens

el ement (29B)

is assenbled with a transparent car- rying plate (29C).

transm ssion device according to claim 10, <characterized in that the
transparent carrying plate (29C) is made of glass. 12. A transm ssion

devi ce according to any one of <clains 1 to 11, characterized in that the

mul ti - segnent
the carrying
transm ssi on

| ens el ement (29, 29A, 29B), optionally in conbination
e 9 forms_a cover for the housing (20). 13. A
eV|ce£%cc%?%iﬁa ?8%aRye6fe of claims 1 to 12, character

23 JAN 2006
l ens elenment (29, - 19 23 JAN

any

11. A

with

i zed

in that at |east one lens segnment (32, 33) is designed as a refractive

region. 14. A transm ssion device according to any one of

characterizedj&p that at | east one | ens

A transmission device according to any one of
claims 1 to 9, characterized in that the multi-segment

lens element (29B) is assembled with a transparent car-

rying plate (29C).

11. A transmission device according to claim 10,
characterized in that the transparent carrying plate

(25C) is made of glass.

12. A transmission device according to any one of
claims 1 to 11, characterized in that the multi-segment
lens element (29, 29A, 29B), optionally in combination

with the carrying plate (29C), forms a cover for the

housing (20).

13. A transmission device according to any one of
claims 1 to 12, characterized in that at least one lens

segment (32, 33) is designed as a refractive region.

14, A transmission device according to any one of

claims 1 to 13, characterized in that at least one lens

- 20 -

claine 1 to 13,



- 20 23 JAN 2006 segnent (32,.33) is designed as a diffractive re@l &N 2006,
A transm ssion device according to any one of <clainms 1 to 13,

“ characterized in that at |east one lens segment (32, 33) is designed as a
Fresnel lens. 16. A transm ssion device according to any one of clains 1

- to 15, characterized in that the nmulti-segment |ens element (29, 29A, 29B)
+is designed with a central receiver elenent-|lens segnent (33) and a nunber
of transmtter elenent-lens segnents (32) |ocated extern- ally thereof.
17. A transm ssion device according to claim 16, characterized in that the
transmtter elenent-lens seg- nents (32) are arranged according to a circle

line around thkegHd alzseceiyver enent -l ens segnent (33). 18. A
transni ssi on device accordi ng X ?Scfdﬁsggl%e%ras 1%, dhiF et bve zeelgiont hat |

seen in top view, the re- ceiver elenent-lens segnent (33) is larger than
any in- dividual transmtter elenent-lens segnent (32). - 21 23 JAN 2006

19. A transnisigon d%yice according to any one of
. transmission device according to any one of

claims 1 to 13, characterized in that at least one lens

segment (32, 33) is designed as a Fresnel lens.

le. A transmission device according to any one of
claims 1 to }5, characterized in that the multi-segment
lens element (29, 297, 29B) is designed with a central
receiver element-lens segment (33) and a number of
transmitter element-lens segments (32) located extern-

ally thereof.

17. A transmission device according to claim 16,
characterized in that the transmitter element-lens seg-
ments (32) are arranged according to a circle line

around the central receiver element~lens segment (33)

18. A transmission device according to claim 16 or
17, characterized in that, seen in top view, the re-
celver element-lens segment (33) is larger than any in-

dividual transmitter element-lens segment (32),



‘ ' 2006
‘claims 1 to 18, characterized in that the IR transmt- ter and rggﬁL&?*OO
elements (22, 23) are designed for an incoherent IR radlatlon.h éterized
" transnission device according tg any one Ofleﬁgﬁlgs(%ZtOZég’a?ea{ﬁtegrated
i IR transmit- ter and receiver el ement . _
Bﬂ ;hagi;gfe circuit board (21). 21. A transnlsS|onRFeV|ce afcoiglnglgﬁeﬁ?g
i i i he IR transmt-

claims 1 to 20, characterized in that the . .

?gg)ogre formed by IR-LED transmitter di- ?deslmqth antgg;il gﬁ;:giieffieﬁ
i SSi [ [ cl ai s ,

transm ssion device according to any one o :
in that the IR receiver elenents (23) are formed by PI N di odes.

19. A transmission device according to any one of
claims 1 to 18, characterized in that the IR transmit-

ter and receiver elements (22, 23) are designed for an

incoherent IR radiation.

20. A transmission device according to any one of
claims 1 to 19, characterized in that the IR transmit-

ter and receiver elements (22, 23) are integrated on a

single circuit board (21) .

21. A transmission device according to any one of
claims 1 to 20, characterized in that the IR transmit-

ter elements (22) are formed by IR-LED transmitter di-

odes with integral optics.
22. A transmission device according to any one of

claims 1 to 21, characterized in that the IR receiver

elements (23) are formed by PIN-diodes.
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