5 OPTO ELECTRONI C MODULE AND DEVI CES COVPRI SI NG THE SAME Technical Field
10The invention relates to the field of opto-electronics and nore
specifically to mniaturized opto-el ectronic conponents. Mre particularly,
it relates to opto-electronic nodules and to appliances and el ectronic

devi ces conprising such nodules, in particular wherein the nodul es conprise
a light detector and a light emtter, .qure particularly wherein the nodul es
conprise or are a proximty detector. The invention 15relates to
apparatuses according to the opening clauses of the clains. Definition of
Terns 20" Active optical conponent”: A light sensing or a light emtting
conponent. E.g., a photodi ode, an inage sensor, an LED, an OLED, a | aser
chip. An active optical conponent can be present as a bare die or in a
package, i.e. as a packaged conponent. "Passive optical component”: An
optical conponent redirecting light by refraction and/or diffraction and/or
(internal and/or external) reflection such as a lens, a prism a mrror, or
an optical system wherein an optical systemis a collection of such

opti cal conponents possibly also conprising nechanical el enents such as
aperture stops, 5image screens, holders. "Opto-electronic nodule”: A
conponent in which at | east one active and at | east one passive opti cal
conponent is conprised. "Wafer": A substantially disk- or plate-like shaped
item 1ts extension in one direction (z-direction or vertical direction) is

smal | wi t §pr SSRPEETROMICMODEIR AN DV RECEBRPRISING THE SAME

Technical Field

70 The invention relates to the field of opto-electronics and more specifically to
miniaturized opto-electronic components. More particularly, it relates to opto-electronic
modules and to appliances and electronic devices comprising such modules, in
particular wherein the modules comprise a light detector and a light emitter, more
particularly wherein the modules comprise or are a proximity detector. The invention

15  relates to apparatuses according to the opening clauses of the claims.

Definition of Terms

20  “Active optical component”: A light sensing or a light emitting component. Eg.a
photodiode, an image sensor, an LED, an OLED, a laser chip. An active optical

component can be present as a bare die or in a package, i.e. as a packaged component.



10directions (x- and y-directions or lateral directions). Usually, on a
(non-bl ank) wafer, a plurality of |like structures or itens are arranged or
provi ded therein, typically on a rectangular grid. A wafer may have openi ng
or holes, and a wafer may even be free of material in a predom nant portion
of its lateral area. A wafer may have any | ateral shape, wherein round
shapes and rectangul ar shapes are very-Tzommon. Although in 15many contexts,
a wafer is understood to be prevailingly nmade of a sem conductor nmaterial,
in the present patent application, this is explicitely not a limtation.
Accordingly, a wafer may prevailingly be made of, e.g., a sem conductor

mat eri al , “Zespwt gniisal apppendng]: An@pé@)fgp@ﬁmr@nmdie@iiag light p réfeachen met al s and
pol ymer s : ri i : bl e

o ol s Ty SR AHENGh Ry bR A RlrR AR ALEK B IRHORIEI 00 e er
mat er i al smimorcomrgnopatal eystem, twhetdrearpoesearsygemiinwenlectam. of Stdtoptied! " ;. cf .

"Waf er” "ggﬁticql": %g;l"vaferﬂi"Lkgg%;: Nbsttgengrallx ehfcgronagnetic
radi ati on®*'WSE" Eg?stsf ut %{’r“i"ix"l’é‘r“é’ét"% o] éﬁ%‘f PV GET FYOF XRE i nfrared,

vi si bl @ ofmdgkteraarisoodderporti on of the el ectromagnetic spectrum In the
present patent application, electromagnetic radiation of the infrared
portion ofofibRIcRlr&nt MIREN tdmppReatin WHich St Rhst BAS 4ctiC4lhRN at idAbIneSt -
Background of the Invention In today's hand-held el ectronic devices such as
nmoder n snBASEIVH AR HALCONMOBKI i OPPEisttsor s Sare widely used, e.g., for
switching off a background illum nation of an LCD screen of the device or

f or deact {Wafei'ng sabgapaty tisk-eorgllaterbke shopdiicitem. ste extehsooni ingnt dieectper ati on of a
touch scr e tfior;[ ohre\/eg%XIIcF %btio%gci:shsrrp rll%ikhnr]ege%ctstg.i §g§t?ns%nE%ngl¥epoltﬁ;e?lt\w | ocat ed
near an earpl ece of 18 GeviTe and can cogni zé the appearance of a cheek
or an:ear diodctiansysesndnedirectities s dat@elnditeyticn). €ctallygon a{moarbéaohk{ Whier,lai ght
reflectedlfrﬁnngg rb% obj ect.s. %pon de%fctioqk%fhlosqch QFercted IR 1'ight,
desired altiH © BEUGHTR SR AHERER PER AR PG @it ed by an LED
whi ch _rrayrebﬁngxmmgﬁidsgdvﬁimg mdyehapé %peinnfigtoy_h&egsﬂqi ar\:@&my eial Heffeawﬁi | abl e
proximty sensars ic ave.to he conpined with a separate |ight emtter
are, e.g. PAFHY P APILPRIARHOS S el Vg Eabior AblE | nc, Texas,
USA (WWW. Shap@ e e ound HRpdsi aﬂbtrecizﬁxigaiagihﬁaﬁés ROV R EdrBhoMAlholgoxi M ty Sensi ng

15 TSL2771 of Texas Advanced Optoelectronic Solutions Inc.,, Texas, USA
15  many contexts, a wafer is understood to be prevailingly made of a semiconductor

material, in the present patent application, this is explicitely not a imitation.
Accordingly, a wafer may prevailingly be made of, e.g., a semiconductor material, a
polymer material, a composite material comprising metals and polymers or polymers
and glass materials. In particular, hardenable matenials such as thermally or UV-curable

20 polymers are interesting wafer materials in conjunction with the presented invention.
“Lateral”: cf. “Wafer”
“Vertical™: cf. “Wafer”

“Light”: Most generally electromagnetic radiation; more particularly electromagnetic
radiation of the infrared, visible or ultraviolet portion of the electromagnetic spectrum.
25 In the present patent application, electromagnetic radiation of the infrared portion of the

electromagnetic spectrum is of particular interest.



(www. t aosi nc.com, and the 12C Proximty Sensor with Ambient Light Sensor
and Interrupt CM3623 of Capella Mcrosystens Inc., California, USA

(www. capel l am cro.con). A commercially available proximty sensor
conprising an IR LED and two photodi odes 20 is, e.g., the SFH 7773 of OSRAM
Opt o Sem conductors, (www. osram 0s.com, see, e.g., the Application Note of
August 23, 2011 thereof (available at _www osranos.com. From US

2009/ 159900 A, a proximty sensor is known which conprises an IR

transm ssion die and an IR receiver die as well as two | enses each arranged
above one of 25the dies. 4 From US 2010/0327164 A, a proximty sensor is
known, during the manufacture of which |ight emtter dice and |ight
detector dice are overnol ded using transfer nol ding techniques so as to

form| en%%kgpomqhginggnﬁdnt can be problematic to achieve a safe
eCect 1 on,

proximty I'n particular when an .5energy-saving operation has to
be ensured. An furthernore, sonme proximty sensors are too |large for
certain applications. Summary of the Invention 10 One object of the
invention is to proyide a particularly smgll opto-el ectronic nmodule, in
parti cul ap teday érhaég'ﬁﬁlﬁéleﬁﬁgb‘i éﬁ?’i‘cﬁf f‘iFL%H’é’ g Sﬁ“ﬁ“ BRI PSRN SEPE r oni ¢
Circuid CRERAdeY RGdals | BASHiARE ofUCticRRbENIS]I@GinaGIH of ATOMD Rreenof

el ectro-optic arrangenent conprising at |east one such an opto-el ectronic

modul e arfde dedenrder deasypiing mgpagitiyecrdrent SBRRVISCIAVBISHRE AELCP 8hf ¢ modul e
shal | be tB{,&VécQ:%Q of BRALNE! SBL H6Hin@Ay stliErsiarvigptdIBNodatediRaPindipigea
particul arly energy-saving optoelectronic nodule, in particular a
correspo mﬂthﬁgdqyicgﬁhdﬁ:weggn'gg the appearance of a cheek or an ear of a user near the

screen by detecting infrared (IR) light reflected from nearby objects. Upon detection of
10 such reflected IR light, desired action can be initiated. The IR light is usually emitted by

an LED which may be comprised in the proximity sensor.

Commercially available proximity sensors which have to be combined with a separate
light emitter are, e.g., the Infrared Sensor Sil141 of Silicon Laboratories Inc, Texas,
USA (www silabs.com), the Light-to-Digital Converter with Proximity Sensing

15  TSL2771 of Texas Advanced Optoelectronic Solutions Inc., Texas, USA
(www.taosinc.com), and the I°C Proximity Sensor with Ambient Light Sensor and
Interrupt CM3623 of Capella Microsystems Inc., California, USA

(www.capellamicro.com).

A commercially available proximity sensor comprising an IR LED and two photodiodes
20 is, e.g., the SFH 7773 of OSRAM Opto Semiconductors, (Www.0sram-0s.com), see,
e.g., the Application Note of August 23, 2011 thereof (available at www.osram-

0s.com).

From US 2009/159900 A1, a proximity sensor is known which comprises an IR

transmission die and an IR receiver die as well as two lenses each arranged above one of

25  the dies.



Anot her object of the invention is to provide an opto-electronic nodul e
having a particularly safe operation, in particular a correspondi ng
proximty sensor. 20Another object of the invention is to create a way of
particularly safely detecting proximty. Another object of the invention is
to provide a way of efficiently mass produci ng optoel ectronic nodules. -5
Anot her object of the invention is to.grovide a possibility to reduce
testing work to be done when an opto-electronic nodule is nounted in an

el ectro-optical arrangenent and/or in a device. Anot her object of the
invention is to provide opto-electronic nodules of particularly 5high
sensi ti vi Fipm F8120 0328 bjdest, s peovamnge sensans kivevng dsrorg the mem:fannde efbodi nment s
bel ow. At ] east, one of..the jects.is at | east .partjal achi eved by
appar at us‘gh'cgﬁéhtr?g’[‘%%géce%‘i g’F}gB 5P B‘éﬁr’é’ﬁ@e% E%W%r%?ns} nmlogrﬁx(]ﬁ tant poi nt
in the figtichidies aPisao BracersenbctheRdidees, i n particular in case of
10proximty sensors, is to avoid cross-talk. Cross-talk can inpede a safe

oper at i ony @4y & FBEh&ic (a0FsvelAhl p@mmgy g4EctMRER paAichibedhdn Aht is detected
which travell ed on an undesired path. E.g., if the opto-electronic nodul e

i s | ocat eehergychering opespliandiab inebegnsysed ¥ingjuthermere; snq RFEXIMiY SENSPRREG cul ar | y

under a t%@ﬂﬁ%@&?@&mﬂHﬁ»ﬂ&ﬁm gflection-free object such as a transparent
plate, e.qg., cover @ 4ss of a device conprising the opto-electronic

15nodul e, reflection may take place at that object in such a way that the
reflected light is detected although this path conprising said reflection
is an undesired path, because only |light having passed said object should
be detected.

Summary of the Invention
10

One object of the invention is to provide a particularly small opto-electronic module, in
particular a corresponding proximity sensor. In addition, an electronic circuit
comprising at least one such opto-electronic module, an electro-optic arrangement
comprising at least one such an opto-electronic module and a device comprising at least

15 one such opto-electronic module shall be provided.

Another object of the invention is to provide a particularly energy-saving opto-

electronic module, in particular a corresponding proximity sensor.

Another object of the invention is to provide an opto-electronic module having a

particularly safe operation, in particular a corresponding proximity sensor.

20 Another object of the invention is to create a way of particularly safely detecting

proximity.

Another object of the invention is to provide a way of efficiently mass producing opto-

electronic modules.



It has turned out that particular ways of beam shaping in the

opt o-el ectroni ¢ nodul e can remedy or mtigate or at |east contribute
to remedying or mtigating the cross-talk 20problem The term beam shapi ng
as used here conprises not only beam shaping in the nore usual sense of
shaping emtted l[ight - which may be referred to as em ssi on beam shapi ng
-, but also in the sense of detection_Beam shaping. The latter refers to

t he shaping of a beamto be detected, or, one can also say to the shaping
of a detection sensivity. 25Conpl etely anal oguously to the possibility to
assign, e.g., a "directional radiation characteristic" to a light emtting
arrangenmﬁqthcﬂ%jeed dfitiRginemtiamgub providic atpossihilityomredhce theing ol ey of | i ght

emtted b ht emttin r.ran e .can.assign t light -6
det ect i ng‘}i)QF’l”V ﬁ’@%ﬁ@ﬁ?e Ut ‘383 l%ﬁéﬁ%‘g’gﬁé’i"?‘?\r}e‘it? %‘Wﬁ?’a&gﬂ |n§ ?c" descri bi ng
an angul aimd@r &t & ddidel on of the sensitivity for light incident on the |ight
detecting arrangenent fromdifferent directions and detected by the |ight

det ecti ngy tﬁi@%gﬁeﬁmthe Iﬁv@,belgg%b%vrde oPHd-ErSHic Qb ddict 6Cpdr@ulLfyor an
em ssion o ight froma light emtting arrangenent), one can 5 define a

det ects orhigh seasitivitn (for a detection of light by a light detecting
arrangenent), the latter referring to the direction fromwhich the detected
| i ght hasFuirthpi stgets amergdfeorh itghtesaliptiec srdgntaxdimaamgprebw-. Thinking in terns of
reversed light paths or time reversal can help to understand the concept.

Not e t hat Afeamb s GRhdIE objsdtdslay 160 PRfikBeschicred beaipargists gldtmakoda | i ght beam
whi ch is Owhat passive optical conponents do. Usually, the redirected |ight

t hen sti IqCCQFBWﬁr“i’g@d’aieﬂ‘ql%’@sl i ght beam At |east when view ng the invention
froma particular point of view, a nere renoval of light froma |ight beam
does not Awispdrtant woittéahe Skl agto(elastronis mpgulepHnPAECHAIE CRSE %pt | cal

Co rrpo ent, do gﬁ%’sex{ﬁﬁe lé gcg g\%}xcﬁé}%' thgeerQ)?:istanﬁéan(?ﬂHwe a%@fetotﬁ@raﬁ% grof pure

Vi gne t| ng at ner is renoved froma |ight beam
e.g., 15usodige. Shoapakcar ecurwirassiivel lmbtlsmtecwémbmhémelké@—anat | east in

addition . of hgrg)?t%f IEeCt opqgéfegtromc I%OQ*R? sa}oéa‘?eraﬁmda‘ a%h&:@v@'ér ot her paSSI ve

OptIC8.| C |gn a st aspect vention, the Itnvention is
vi ewed f rpamaauypemape@tmwepaaﬁcmdmr Lmdapﬁrmsmermbutmmere@mttmeﬁjﬁel abgget and/ or of
the Ii ghtsuc e:Eiseac ttrzlmggarg Pate e. g A cover glass of a device comprising the opto-electronic
15 module, reflection may take place at that object in such a way that the reflected light is
detected although this path comprising said reflection is an undesired path, because only

light having passed said object should be detected.

It has turned out that particular ways of beam shaping in the opto-electronic module can
remedy or mitigate or at least contribute to remedying or mitigating the cross-talk

20  problem.

The term beam shaping as used here comprises not only beam shaping in the more usual
sense of shaping emitted light - which may be referred to as emission beam shaping -,
but also in the sense of detection beam shaping. The latter refers to the shaping of a
beam to be detected, or, one can also say to the shaping of a detection sensivity.

25  Completely analoguously to the possibility to assign, e.g., a “directional radiation
characteristic” to a light emitting arrangement, describing an angular distribution of the

intensity of light emitted by the light emitting arrangement, one can assign to a light



In a second aspect of the invention, the invention is viewed froma
perspective of the 20properties of the conponents of the opto-electronic
nodul e, which may refer to properties of one or nore conponents and/or to
their nutual arrangenent. In a generalized view of the invention, these two
aspects are summari zed, which is nmeaningful since they are closely

interrel ated. The conponents can be chagen and/or arranged so as to achi eve
desired properties of the emtted |ight and/or of the light 25 detection
and, vice versa, the desired properties of the emtted |ight and/or of the
| i ght detection can be achieved by choosing and/ or arrangi ng the conponents
of the optdetisgarapementudidirectmodorahitngly\charhetetidtic” desnebing avagular ew, t he

opt o- el ect.roni ¢ ule ¢ rd ses.. . 7. et.ect. cha C Lsl.ng a

ot ecti naCHEmbly Raye SafBB! 2 i phitn LR RE b LR B R ap AR £ 350, i g an
em ssi on diffitzar difeotiorsnind tietaged bygtht ligienieteatingyarchapendna i raldgypustatocindet ect i ng
menber ; ..mh%&%Ln e or.nnrefﬁgseé of IFe first and/or . of the second
aspect  of “PHEOR AURSHER BAT BLEHFyCn T ePhEoP 2light RUpe ATaTE MR WG &AL i on,

di ff Ierﬁnt daﬁlsasiet:m%nbfﬁgeddi@i(ifagme&?@&hoftﬂfg@t B a gt Get@étirﬁghfﬁ&@eﬁg}it),be provi ded
simul taneously. In a first case_of the first aspect, referred to as case
A), featube lqéér refpTingle-theisechopyfram vavchdhe fseassst hgbhhesHap st ©fi ¢ for an

e ssi on Efnt lkBhingfaFaMesRrhd TRk 3R RrhO61RUGE light RO dr ahdtbraal | Y

symmetric. A "radiation distribution characteristic" characterizes a

i nt ensi t ycaibstortp yodargendghe eqrcerted |i ght, nore particularly a function

descri bing the spatial dependency of the intensity of emtted |ight.
Note that beam shaping usually comprises redirecting light of a light beam, which is

10 what passive optical components do. Usually, the redirected light then still comprised in
the light beam. At least when viewing the invention from a particular point of view, a
mere removal of light from a light beam does not constitute beam shaping (and is not
what a passive optical component does), i.e. beam shaping does not comprise the case
of pure vignetting, i.e. the case that merely light is removed from a light beam, e.g.,

15  using an aperture. A passive optical component has — at least in addition — other effects,

consider, e.g., a lens, a prism or other passive optical components.

In a first aspect of the invention, the invention is viewed from a perspective of the

properties of the emitted light and/or of the light detection properties.

In a second aspect of the invention, the invention is viewed from a perspective of the
20  properties of the components of the opto-electronic module, which may refer to

properties of one or more components and/or to their mutual arrangement.

In a generalized view of the invention, these two aspects are summarized, which is
meaningful since they are closely interrelated. The components can be chosen and/or
arranged so as to achieve desired properties of the emitted light and/or of the light

25  detection and, vice versa, the desired properties of the emitted light and/or of the light
detection can be achieved by choosing and/or arranging the components of the opto-

electronic module accordingly.

In the generalized view, the opto-electronic module comprises



In a particular view, the emtted light is characterized with respect to
its angular 15intensity distribution. In that case, referred to as case
A'), feature A) can be replaced by feature A"): A')a directional radiation
characteristic for an emission of light fromsaid emi ssion channel is non
rotationally symetric. A "directional radiation characteristic”
characterizes an angular light intensity 20distribution, nore particularly
a function describing the angul ar dependency of the intensity of emtted
l'ight. Choosing an appropriate radiation distribution characteristic (or,
nore specifically, directional radiation characteristic), an inproved or in

particul ar a saffliRP&hatd SdhmssideedeaRtifs Ab@BrtoNictcimdighe; man be
achi evabl e. Mre paﬁ?icularly, a cross-?%lk from the 25em ssion channel to

t he detecting channel can be mi.nim - O - t he non
rotationally @mstsmngﬁ%rﬁlgfcgc ey Llngntall% grqﬁg'g . tﬁ}gnﬁéﬂgggﬁlgh%%ﬁ éé(:ﬁr(#c}i?\ejwn
typically - Sletecdbledndsiddeaedtng nsgpéer;fi ¢ surroundi ngs in which the

opto-electronic nodule is installed. Furthernore, the provision of feature

A) or A)wESBnMRKSr ReRThdk 6f fe st kideH dAtheysesuidlabpedasfitgnnedntivhe
opto-el ectronic nodul e, while keeping the sanme or achieving an even better
per f orsmamap®ly- The snmal | er design can in particular be achieved due to a

possibility 5to arrange em ssion channel and detecting channel closer to
each ot heln, thevfiist aspect of the invention, different cases may be distinguished. One or more o

these may be provided simultaneously.
In a first case of the first aspect, referred to as case A), feature A) applies:

A) a radiation distribution characteristic for an emission of light from said emission

10 channel is non rotationally symmetric.

A “radiation distribution characteristic” characterizes a intensity distribution of emitted
light, more particularly a function describing the spatial dependency of the intensity of

emitted light.

In a particular view, the emitted light is characterized with respect to its angular
15  intensity distribution. In that case, referred to as case A’), feature A) can be replaced by

feature A’):

A’)  adirectional radiation characteristic for an emission of light from said emission

channel is non rotationally symmetric.

A “directional radiation characteristic” characterizes an angular light intensity
20  distribution, more particularly a function describing the angular dependency of the

intensity of emitted light.

Choosing an appropriate radiation distribution characteristic (or, more specifically,
directional radiation characteristic), an improved or in particular a safer operation of the
opto-electronic module can be achievable. More particularly, a cross-talk from the

25  emission channel to the detecting channel can be minimized or suppressed. Exactly how

the non rotationally symmetric characteristic has to be designed or chosen typically



mai ntai ning a safe operation of the opto-electronic nodule. In a second
case of the first aspect, referred to as case B), feature B) applies: B)a
sensitivity distribution characteristic for a detection in said detecting
channel of light incident on said detection channel is non rotationally
symmetric; 70Due to the before-described |ogical symetry between |ight

em ssion and |ight detection, the detecgion channel can be treated

anal oguously to the em ssion channel, cf. the above-sketched

em ssi on-det ecti on-anal ogy concept. Accordingly: A "sensitivity

di stribution characteristic" characterizes a distribution of the sensivity
for the dé¢reods @nthoefpekifightrroundings ipavticictht aptbyeleatréninopidaisdesaltdadbi ng t he

spatial d ndency..of 15the_.sensitivity for the detecti.q f light. In a
parti cul af CaTEioG wEPRIR R TRIRE P SEA calial BeiP S o Pdeluantifo (s
angul ar dd&ign diulid @to-€lectnid odulte whilg kidepingdheSdatie b hdhddvingfanteien det ect ed
light). Ip that .case, referred to as case. B ), featu B) can. be repl aced
by F et ur Belst perrmaseq T s G iee 2a s aryicty! beashmesdiedy p EORBRTY Got oot on
in saig d@&ﬁh%@@ni@ﬁ&ﬂﬁﬂhne@ﬁn@@técﬁh@ clhianfd] dRREr 1O Bachdtr,d@kileCt i on channel is
non rotationally symmetric. A "directional sensivity characteristic"

char act er "2E&IBAS a iye Preration ghtheopissisatepicdradile: buti on, nore particularly a
function describing the angul ar dependency of the sensitivity for the

det ect i onlnof secpnghgase of the fiBeaspess aclofred toers aaralBogyatvetBaaeplicsni ssi on channel

and detecting channel, it is, in order 25to0 avoid repetitions, referred to
cases A), BA' ) akosievifyodistebdteeicBaraaérisav &blaaleteytidraatsaid dste@ing cBannel

of light incident on said detection channel is non rotationally symmetric;

10 Due to the before-described logical symmetry between light emission and light
detection, the detection channel can be treated analoguously to the emission channel, cf.

the above-sketched emission-detection-analogy concept. Accordingly:

A “sensitivity distribution characteristic” characterizes a distribution of the sensivity for
the detection of light, more particularly a function describing the spatial dependency of

15  the sensitivity for the detection of light.

In a particular view, the sensitivity is characterized with respect to its angular
distribution (i.e. to the angular distribution of the detected light). In that case, referred to

as case B’), feature B) can be replaced by feature B’):

B’)  adirectional sensitivity characteristic for a detection in said detecting channel of

20 light incident on said detection channel is non rotationally symmetric.

A “directional sensivity characteristic™ characterizes an angular light sensivity
distribution, more particularly a function describing the angular dependency of the

sensitivity for the detection of light.

Because of the analogy between emission channel and detecting channel, it 1s, in order
25  to avoid repetitions, referred to cases A), A’) above for effects achievable by

features B), B”).



-9 In athird case of the first aspect, referred to as case C), feature C
applies: Ca central emssion direction for an emssion of light fromsaid
em ssion channel and a central detection direction for a detection of |ight
i ncident on said detection channel are aligned not parallel to each other.

5Unl ess explicitely stated otherwise, the term"parallel"” includes what
sonetimes is referred to as "antiparalhel". Under a "central em ssion
direction” we understand the nmean direction resulting froma wei ghted
averaging of a directional em ssion characteristic. Under a "central

detection direction” we understand the nean direction resulting froma i
Owei ght ednavigrd@isagf 10 fint shptdatietbdio sensid)l featye Clappbest eri stic. Provi ding
that these directions are not parallel to each other, an inproved or, in

particul ar, al%@ﬁdédlEMts%hnlr&%t)ﬁf&aﬂl’eﬁtsls@Hopﬁ%mmﬂp@tmhmmranm nodul e can
be achi evable. Mre particularly, a cross-talk fromthe em ssion channel to

t he det ecti nganhapensfal wtlmdlmcnpmfozédeﬁ?tl%’&éﬂig@é%#n‘@%%ﬁ%‘ﬂ| y how t hese

di rections Sh(agtleg (Q)%hgrl 9;{}9911 ea ho(ﬁfﬁ%%%&cﬂ&h@acr‘ ot her typicall y depends
on the specific surrounélngs whi'ch the opto- electronic nodule is

| nstal ] eigg?sg%;(@fcngﬁégacgt&gle ISC estlegr'?“}g)afra Fg?lav\ﬁeisg)haﬁ&ﬂ]emglé)()ss' ble a

smal | er ec’tronl C eepi ng the sanme or
even a beatfeatd pesstantipartiel”. The smal | er desi gn can in particular be achieved
due to a possibility to arrange em ssion channel and detecting channel

cl oser t quRREH“Qhl8remi¥tnl dredfiiBivRtuatictbAgd e SRtbie dig@ebRtdsolting frotre
opto-electronic nodule. It can, in typical situations, be advantageous to

provi de tweightecheveragingrodfa d@ﬁ‘i‘%’§i“(§ﬁ“§ﬂ°{“§é?rﬁ%‘ﬁ”%‘ﬁd the central detection
direction, when viewed as arrows starting at an output of the em ssi on
channel (l\Mrder e“ctdnealldcghtlon féreemrt”tveﬁilrfdmm@ﬁ\?%ﬂé“é‘l“@éﬁ%@m"& ot e) and

startl g at. P mﬁ’oo uI 1re§1099t grgsgtlh{;‘g g%ﬁg@étlc(Mere | ight enters the

opt 0-1%25 e‘f’% ronl e in or etected in the detectin
g
channel ), ecti Vel%@ are di ver to%d (q,l stance increases

with incrk éﬁ%‘ﬁ thpt dhe éec'r‘?’l?r?{eﬂ?é &%é‘f %acPlpcl)’ﬁlr ém%rrB ule. Snall, safely
oper at | n%aﬁ[ﬂu&r,&i RefidutnlyGafoBgethesh aanah &go-aletir@vedbdule can be achievable.

More particularly, a cross-talk from the emission channel to the detecting channel can
be minimized or suppressed. Exactly how these directions should be aligned with

15 respect to each other typically depends on the specific surroundings in which the opto-
electronic module is installed. Furthermore, the provision of feature C) can make
possible a smaller design of the opto-electronic module, while keeping the same or even
a better performance. The smaller design can in particular be achieved due to a
possibility to arrange emission channel and detecting channel closer to each other, while

20  maintaining a safe operation of the opto-electronic module.

It can, in typical situations, be advantageous to provide that the central emission
direction and the central detection direction, when viewed as arrows starting at an
output of the emission channel (where the light is emitted from the opto-electronic
module) and starting at the input of the detecting channel (where light enters the opto-
25 electronic module in order to be detected in the detecting channel), respectively, are
diverging, i.e. their mutal distance increases with increasing distance from the opto-

electronic module. Small, safely operating opto-electronic modules can be achievable



- 10 - this way. In particular, it can be provided that said arrows lie
substantially in a common plane and diverge. In a fourth case of the first
aspect, referred to as case D), feature D) applies: Dya nain em ssion
direction for an em ssion of light fromsaid em ssion channel 5and a nain
detection direction for a detection of light incident on said detection
channel are aligned not parallel to ea¢th-other. (As stated above, the term
"parallel™ includes what sonetinmes is referred to as "antiparallel".)

Under a "main em ssion direction" we understand that direction in which the
maxi num ol ight intensity is emtted. Under a "nain detection direction" we
under st andiist et Irmarte“@talr,ohca@d)fe pravededdhat sdid ghieys FosubsipmtigHy thecaemet i on
senS|V|ty e Providing that these "main directions" are not

par al | el ?o each otther can result in generally the sane effects as

descri bed, _abov "central .directions” er .to 1 5avoid
repetitioffd fg}"?h Fage P#}tg? gfsb?%’e?te’feé‘?“regé" PRk f%}mgbg@;g)hp%r effects

achi evable by feature D). In the second as?ect of the invention, different
cases mayDbe di BN AEIFISRAHECOR doTa cpssonat Lighidiam said epissian sharbedneousl v
provi ded. One jgayld;f &GYE:CTUQH BlrediiBASr 2ARREQH ST MciabRbASkiUEAIhhe second
aspect by providing in at |east one of the em ssion channel and 20t he

det ecti ng charshainehare aligned apt paralighgerenethétavi ng a broken symmetry or, nore
particularly a "de-centered optical arrangenent” or a "de-centering optica
arr angene(mts"stamfd ahove) dieitaal “parallaligeriedet what donitpaet is a¢fbiyedsthiaf t ed opti cal
conponents” torlgrll optical arrangenent with at | east one "off-center optical
conmponent "“MRBFE concrete and preci se ways of expressing the second aspect

are defined the followi ng cases el) . ) .
Under a “main emission direction’” we understand that direction in which the maximum

10 light intensity is emitted.

Under a “main detection direction” we understand that direction (of incident light) for

which the detection sensivity is maximum.

Providing that these “main directions” are not parallel to each other can result in
generally the same effects as described above for the “central directions”. In order to
15  avoid repetitions, it is therefore referred to case C) above for effects achievable by

feature D).

In the second aspect of the invention, different cases may be distinguished. One or more
of these may be simultaneously provided. One could try to at least approximately
characterize the second aspect by providing in at least one of the emission channel and
20 the detecting channel an optical arrangement having a broken symmetry or, more
particularly a “de-centered optical arrangement” or a “de-centering optical
arrangement” or an optical arrangement with “partially shifted optical components” or
an optical arrangement with at least one “off-center optical component™. More concrete
and precise ways of expressing the second aspect are defined the following cases e1)

25  toed).



25t0 e4). In all of these cases, one or nore passive optical conponents
are addressed. These are in nost cases diffractive or refractive
conponents, but nmay al so be reflective conponents. Typically, one or nore

| ens el ements (diffractive or rather refractive) will be provided enbodyi ng
t hese passive optical conponents, but other passive optical 5conponents,
e.g., one or nore prisns, can also be_pfovided. Note that a mechanica

el enent which solely excludes a portion of |ight, such as an aperture does,
do itself not constitute a passive optical conponent. Usually, said one or
nore passive optical conponents referred to in the second aspect are
arranged ®iaftoneesdcdses, @ ¢f nitet pakive gptimhdxeipoasnk droadiésdede Fhesiaon nenber ,
10respectively. In_a first case of the second a ct,,at. least a first one
of said dBteRst $33gF HHEAIE OrFFERCH YT PSS GH! 'B‘Waaﬁ%gie rf:%ff?%)‘ fses el )at Ieast

two passi éﬁ?n;ﬁﬂ&rit& gy pie ANP ORESH Sore RHH eRAM¢AE ¢ fifc Rl dr e@theradfr&tiveiheitlei n sai d
at | east two passive optical conponents are arranged such thaﬁ said at

| east t wobelBoydedembodyiag these pRssIvE ORifA} EPORINSe PULOTRET PARSIVHRELA e opt i cal

conponent g GeniSRidf 18 or Rbre PRk, CENAIBE be Woliled. RRRARH alrBech@tibal Ot her . The
parti cul ar rrangeﬁ%nt of case el) allows to create and, at the sane tine,

el i ni nat eclgpedivwhiah solehy axaludgsat pestidronf lighte Sealias eroepert dop daaseEP¥d | i ght ,

respectivel y. Thi . i ¥ged and, in particular, a safer operation
of the od¥@¥g %@ﬁ%%ﬁ%%mﬂ§ﬂﬁéﬂﬁégcan be achi evabl e. More particul arly,

cross-talk fromithe em ssion.channel to the tecti.n n be
e AT AR e R A SR R el
al i gned typhgaldel diRREAAS s détbRing pepitket sndsvsaid enddbing seinbenhi ch t he
optoel ectronic nodule is installed. Typically, said optical axes are
di st alftedessdtivlY-gned parall el to each other. 25Furthermore, the provision

of case el) can nake possible a snmaller design of the qpto- .
In a first case of the second aspect, at least a first one of said detecting channel and said

emission channel comprises

el)  atleast two passive optical components each having an optical axis, wherein said
at least two passive optical components are arranged such that said at least two

15 optical axes do not coincide.

Here, the two passive optical components are “shifted” or “off-center” with respect to
each other. The particular arrahgement of case el) allows to create and, at the same
time, eliminate specific optical paths for the emitted and the detected light, respectively.
This way, an improved and, in particular, a safer operation of the opto-electronic

20  module can be achievable. More particularly, cross-talk from the emission channel to
the detecting channel can be minimized or suppressed. Exactly how said optical axes are
optimally aligned typically depends on the specific surroundings in which the opto-
electronic module is installed. Typically, said optical axes are distanced and aligned

parallel to each other.

25 Furthermore, the provision of case e1) can make possible a smaller design of the opto-
electronic module, while keeping the same or even a better performance. The smaller

design can in particular be achieved due to a possibility to arrange emission channel and



el ectroni c nodul e, while keeping the same or even a better performance. The
smal |l er design can in particular be achieved due to a possibility to
arrange em ssion channel and - 12 - detecting channel closer to each
other, while maintaining a safe operation of the optoelectronic nodule. In
a second case of the second aspect, at least a first one of said detecting
channel and said em ssion channel conprnises 5e2)at | east one passive

opti cal conponent having an optical axis, wherein said at | east one passive
optical conponent is arranged with respect to said detecting nenber and
said em ssion nenber, respectively, conprised in said first channel such

t hat sai ddepetingghanagi dosgoie saghortherowhits einipining agatecoperation efithgoRe- det ect i on
and em ssi - e ively, of said detecting nenber and said eni ssion
menber, 1 @Q?%%%@?@gﬁy, conprised in said first channel. Here, in case e2),

i ght detection (int det ecti on nber) and light em ssion,(in the

eni ssi on &W@?ﬁ%caf%%'gg%iefm ?Pecf’sapﬁzﬁ? F-f%% ﬁP‘é?ASa@/i dte}?cﬁ“@s angel %‘B‘pt he passive
optical cedipenpribn cihgelachpeiabl e effects are generally the sane as in case
el ) above. Therefore, for the achievable effects of case e2), it is

referred tg thg aoepI&RE LhREHIRSINEAT:SinDhn 6ARE Kls) whésrahida " cent ral
axi s of em’ssion”, we understand that |ine along which, in ternms of a
wei ght ed aver algest ondiassyd antisel comghnent yagarded yithgespest taiad dgteing i f an
eni ssi on nenbe Aa LEFL L BOTRIRIGOUSIYmBIcl b B AL LiGARGY acti ve
surface, the 8@%??%& %§1slg§gg%?§??oh t ergﬁﬁc%gstﬁe'line perpendi cular to
t he rectangl e smldthptssi epgicallakGulgks 1t eoig@dd widh e cofrat dxes ofalsteaiigyl and Under a
"central axis of. detection" nal,aguqusl c i I
above- sket ched™ &M S&1 ON= dé?%’c %is%lﬁfagtﬁ‘gf%g%m%%ﬁ%nedgs{a,% e\i\ﬁggslﬁdr%l e%rlg%?eé’nd that 1ine
for which, in fegretbvedf, canpvised it @t rgedhage]. the |ight sensitivity is
maxi mum E.g., if a detection nenber has a rectangul ar honbgeneously
sensi ti veHeRt inCGakd 82),aphi deecib {idaR, delebRorCaahFed) andXight @fisshri@t det i on t her eof
is the line perpendicular to the rectangle and passing.thrqugh the mddle
of the reERRHgP member), respectively, 1s “off-center’ with respect to the passive optic

component. The achievable effects are generally the same as in case el) above.

Therefore, for the achievable effects of case €2), it is referred to the above-described

15  effects of case el).

Under a “central axis of emission”, we understand that line along which, in terms of a
weighted average, the emitted light intensity is maximum. E.g., if an emission member
has a rectangular homogeneously emitting optically active surface, the central axis of
emission thereof is the line perpendicular to the rectangle and passing through the

20  middle of the rectangle.

Under a “central axis of detection”, analoguously and considering the above-sketched
emission-detection-analogy concept, we understand that line for which, in terms of a
weighted average, the light sensitivity is maximum. E.g., if a detection member has a
rectangular homogeneously sensitive optically active surface, the central axis of

25  detection thereof is the line perpendicular to the rectangle and passing through the

middle of the rectangle.



- 13 - In a third case of the second aspect, at least a first one of said
detecting channel and said em ssion channel conprises e3) at |east one
passi ve optical conponent constituting a non rotationally synmetric beam
formng element or a portion of a non rotationally symetric form ng
5elenent, in particular a non rotationally symetric lens or a portion of a
non rotationally symretric |ens. Here,jythe respective (first) channel
conprises a "de-centered optical arrangenent” because of the non
rotationally symmetric beamform ng el enrent which may, e.g., be a lens or

| ens el ement, e.g., an aspheric lens or lens elenent. The achievabl e

effects g hRoGEEsBht YechltBasp@iB REstiaTir@aseoda)d deboiisg chiherehdsad for the
achievable effects of case e3), it is referred to the above-descri bed

ef fects cmissiosechapnel cqmpriges ourt h case of the second aspect, at |east a
first one of said detecting channel and said em ssion channel conprises e4)
at | east «3he possit ve: mptivcaiticalooponest const AN TOREORBYF¥BHEHIS sh that a
mai n 15direction or a centr di ' f i LR% Ak exi ti ng,
respectively, bg%ﬁ’go imr“se?er% nglr)lrnae#’({rﬁg %%&Ogém\%‘(?ﬁh)r/ g@tﬁ@éct%@?% aﬁjgrrai n direction
and central diefeghi, dnparticaipeabh wedtionaldyf symingdutic lens era pegticarmd agent i ng,
respectively, said first chapnel w thout presence of said at |east one
passi ve opti cAPRRPRBOMEMIYR' Qi d first channel. Here, the passive optical
conponent, e. prism_acconplishes a break in.symetry of, 20t he opti cal

., a
ar rangems‘rh‘tﬂ?aitge reprecH es(HE) Ghganel EQPRIESFS @ HigAGFaiered ORI AFTMESIPSTY the way sai d

mai n or C&@&Jséhffﬂk LES I ARNAIE, RGBS Kam Benisgtiestadvite @y tq dreat e _
diverging central em ssion difections and central detecti ?fg directions like

descr i bedeisordensele@entbay en amhirey e Ardensickgneanil e ashieablg s g &t i ons and

mai n detect | L GRL i 65 CrficReSke | (Br BaaiMhbiakEv@s offhe achi evabl e
effecfos a%egergg g‘rezi rﬁébsﬁﬂ%aése; alg)s inecasg erl ) above. 25Therefore, for the

achi evabl @seé¥)sctssefofred@siee @By¢-déscribasl afisteof ede €b- t he above- descri bed

In a fourth case of the second aspect, at least a first one of said detecting channel and

said emission channel comprises

e4)  at least one passive optical component arranged so as to accomplish that a main
15 direction or a central direction of light entering and exiting, respectively, said
first channel is angled with respect to a main direction and central direction,
respectively, of light entering and exiting, respectively, said first channel without

presence of said at least one passive optical component in said first channel.

Here, the passive optical component, e.g., a prism, accomplishes a break in symmetry of
20 the optical arrangement in the respective (first) channel. In particular, the way said main
or central direction is angled can be selected so as to create diverging central emission
directions and central detection directions like described in case C) above and/or
diverging main emission directions and main detection directions like described in
case D) above. The achievable effects are generally the same as in case el) above.
25  Therefore, for the achievable effects of case e3), it is referred to the above-described

effects of case el).



effects of case el). - 14 - The provision of at |east one lens elenent in
one or both channels can, in the first as well as in the second aspect of
the invention, contribute to a safe operation of the optoel ectronic nodul e
and/or to a | ow energy consunption of the opto-electronic nodule, because
this makes possible to nmake very efficient use of the light emtted from

t he 5em ssion channel and of the light gntering the detection channel,
respectively. And if one or nore of the passive optical conponents
mentioned in one of the cases el) to e3) or possibly also e4) contributing
to the "de-centering” or symmetry breaking of the optical arrangenent in

t he respethd previsihanfialleastsone i dlea@dnaia oae beish dianh@fsanginahefifst ast hi s may

contribute to the possibility of designing a particulartl mal |
ooto. el ectrbf b troRattare i OineTRp douplur b8 Sk Sk Y pe
descri bedel&gloaiy.mddaleema/on telow ehergs tcaksashpBén baBE 6@blelecirdomdidte, these can

be applied to any one or nore of the cases A) to. D) and el) to e4)
descr i bedPesBsg &S makes PRIRS el vereefia e uss ofdhs iehtseytig fE08%ihgned to the

first anddpiksibdignadfgs afo@EORGH cRbritd e UBYARhIcRIhne L sPeciV&y RO nent, sai d
| i ght generally detectable is light in the infrared portion of the

spect r um onerr givee efitboprspisn eptical mpeagriaertivnpd mcmewf the cesseebhéd 8he- addr essed
enbodi meng, ;o8 'xg RUEH o AR IRIDE thCUMREA SRR, syrhMePRbihiGH 8fnd S, a 11 ght
emtting o[i?g e I?ED)?) .gﬁtler na |‘\}ee]cy or.taxgrc?ﬁ t_?gyrlﬂﬁfy? It !éléogflrd conprise a

| aser. Theptiealiasrengamenteintibe respenti trechanizd seoibadied acolepoordens ademenglthier nat i vel vy,
an unpack onent e n ISl | t.can allowto
achi eve d%%ggP%@§R§?ﬁ$”§ﬁﬁgﬁh’éEF%ﬁ%8$5?%§§%%?%§&?EQ$?Sﬁkgﬁﬁbdu|e. Packaged
| i ght:zsoumncdse.|l i ke packaged LEDs often conprise a "blob", i.e. an

approxi mately drop-shaped portion of transparent material (transparent at

| east t o V&®us more specific embodiments will be described below. Unless otherwise stated or

logically impossible, these can be applied to any one or more of the cases A) to D)
and el) to e4) described above, irrespective of the case or cases being assigned to the

first and/or the second aspect of the invention.

15  Inone embodiment, said light generally detectable is light in the infrared portion of the

spectrum.

In one embodiment which may be combined with the before-addressed embodiment,
said emission member comprises or, in particular is, a light emitting diode (LED).
Alternatively or additionally, it could comprise a laser. The emission member can be a

20  packaged component or, alternatively, an unpackaged component, wherein the provision
of the latter can allow to achieve a particularly small design of the opto-electronic
module. Packaged light sources like packaged LEDs often comprise a “blob”, i.e. an
approximately drop-shaped portion of transparent material (transparent at least to the
emitted light) covering at least the active optical surface of the light source. Such a

25  “blob” may be present on the emission member or not. In a packaged emission member,

a reflector such as a reflective baftle may be comprised or not.

In one embodiment which may be combined with one or more of the before-addressed

embodiments, at least one of



emtted light) covering at |east the active optical surface of the |ight
source. Such a 25"bl ob" may be present on the em ssion nenber or not. In a
packaged em ssion nenber, a reflector such as a reflective baffle nay be
conprised or not. In one enbodi ment which may be conbined with one or nore
of the before-addressed enbodi nents, at |east one of - 15 - a projection
of a central em ssion direction or of _.aspain em ssion direction of said
em sion channel onto a |ine conprising the output of the em ssion channel
and the input of the detecting channel results in a vector pointing away
fromthe input of the detecting channel; 5a projection of a central

det ecti on—di r ecgrbettidofafce@rarainizside deeadtion or off a regih emissioh dsedtdndét ect i ng
channel onto a |jne conprising the output of the i ssi.on channel and the
i nput of the &é@&?‘?‘ﬂ@%ﬁﬁ@oqlﬁwwgf‘ﬂg g‘e%@f’b&!&beo‘?"ﬂﬁ‘ Cm&%e; fromthe
out put of the e@smtr&ﬁhﬁn of erieRbting dhaRRl fb@isliRk vedd@Pdinging atvel fromlted.
70Providing that such an alignnment of central and/or main directions can
nmake possi bl e ipRRtRERIcSgEcHR shamicbved and, in particular, a particularly
safe operation of the opto- electronic nodule. Mre particularly, a
cross-1 al ¥ f r anprojeetice@nifssearal ditastiveldiregionive o flememtdeiegtianiarentedn Qif{a/m be
mnimzed or suppressed., Exactly  how these dir i i gned

wi th respect tSSHje(%geﬁ "% %hélfm (ﬁﬁrﬁﬁo&ﬂnfﬁoﬂg%sel%gg 8%8%%@“2?2’?%?%“%*‘2@6?0%& ngs
in /5whi ch thendpiiconphtef the@diectingudhahre! fesultsris b atdt@choiftug tivey fromehe t he
descri bed al i gnnment %f dir.ectLons can nmake possible a smaller design of the
opt o- el ect r oni WRHHALNE SMYHPP EMBE DI ng the sane or even a better
performance. The smaller design can in particular be achieved due to a
possi bi | i Iypattigulprrbetiyee &fided on channel and detecting channel closer to
each other, while maintaining a safe operation of the opto-electronic
nmodul & 2Probidingrbatendioa agnmenttoff céntrabgndtys magndiraseenswiar makheosgibleripr e of t he

sensor . 1 AEvS R UTABR R thar St o SRARD AT EHY BEITREBRL®, T BNt on ane
t he descrélbednzasesilc dMorbparpariadys alcarss-tellbiorefiecinabsion channel to the
detecting channel can be minimized or suppressed. Exactly how these directions should
be aligned with respect to each other typically depends on the specific surroundings in
15  which the opto-electronic module is installed. Furthermore, the described alignment of
directions can make possible a smaller design of the opto-electronic module, while
keeping the same or even a better performance. The smaller design can in particular be

achieved due to a possibility to arrange emission channel and detecting channel closer

to each other, while maintaining a safe operation of the opto-electronic module.

20 In one embodiment which may be combined with one or more of the before-addressed
embodiments, said opto-electronic module is a proximity sensor. In a proximity sensor,
the described aspects of the invention and the described cases can be particularly

beneficial.

In one embodiment which may be combined with one or more of the before-addressed

25  embodiments, said opto-electronic module comprises

— a housing in which said detecting member and said emission member are

arranged.



I n one enbodi nent which may be conbined with one or nore of the

bef or e- addr essed 25enbodi nents, said opto-el ectronic nodule conprises a
housi ng i n which said detecting nenber and said em ssion nenber are
arranged. - 1 6 - This way, distances and nutual alignnments of
constituents of the opto-electronic nodule can be well-defined and very
preci se, such that |light paths inside-tthe optoel ectroni c nodul e and
partially also |light paths outside the opto-electronic nodule can al so be
particularly well defined and precise. This can considerably sinmplify the
Shandling of the opto-electronic nodule and facilitate mounting and

assenbl i nghis h@yapstmceehrebnutgailabgmm o coumstiprenisof theopteeslectfenicce and can | ead

L0 (00! Sl ARk Yol NG ASTLAfhrd FULL SIRNAR 1BAL s OR] Gl ectroni

nodul e ha&°be&n I p errin

| ast - addr eﬁ&eﬁi@n&me aeinfartially alss liphtgihd edtsitia dte optoeelmmomsmmiub:rcdnt he

det ecti on channel.s id n par.at e conp ar.t ment ovided in 10said
housi ng. P e@gﬁngb\@§{§¥gg§mygr%n efmé%ﬁ“?ﬂ% %ﬂ%%ﬂgpﬁﬁﬂhd nmake a

parti cyl aringlisgef the 9gsic@Rrolic hidaule phdfeilietd monitiag aRtaskseningshddpeo- 1 n one
enbodi ment_referring to one or both of the%% Iéf;Il‘%t%??ddres ed .enbodi nent s,

a shape oflegEne RS 9T detnotiss deyigsand ¢ 8 co Y educet (5HRS of

a radiati uiré}ﬁéﬁsself{eyt}félo%totélwrfohmnédgre }ﬁﬁb&mn’éﬁkﬂent@d l'ight fromsaid
em ssion 15channel; and a radiation sensitivity distribution for the

det ecti on rpgne%ﬂlbgd%%?’ﬁ%?ér% BHAPEL el OBhbRELASH PRI the

opt o- elec roni ¢ no is asymmetric wth respect to any surface normal of
sai d firstmpkianend thndeteiiopaharinglslagrprovided in separate compartments provided in

10  said housing. This can reduce cross-talk between the channels and make a particularly

small design of the opto-electronic module possible.

In one embodiment referring to one or both of the two last-addressed embodiments, a

shape of said housing defines a first plane, and at least one of

— a radiation intensity distribution for an emission of light from said emission

15 channel; and

e a radiation sensitivity distribution for the detection by said detecting member of

light incident on said opto-electronic module;

is asymmetric with respect to any surface normal of said first plane, and in particular
both applies. This first plane typically is a plane in which an output of the emission

20  channel and an an input of the detecting channel is comprised.

A radiation intensity distibution is related to a radiation distribution characteristic in that
the latter is a mathematical or functional description of the phenomenon designated by

the former.

A radiation sensitivity distibution is related to a sensivity distribution characteristic in
25  that the latter is a mathematical or functional description of the phenomenon designated

by the former.



both applies. This first plane typically is a plane in which an out put of
the em ssion 20channel and an an input of the detecting channel is
conprised. Aradiation intensity distibutionis related to a radiation

di stribution characteristic in that the latter is a mathematical or
functional description of the phenonenon designated by the former. A
radiation sensitivity distibution is reglated to a sensivity distribution
characteristic in 25that the latter is a mathematical or functional
description of the phenonenon designated by the forner. - 17 - This may
contribute to the possibility of providing a particularly small design of
t he opt o-gliesky eomitGbutedWheepossiBifioroftpeovadipga parduliatyl ymailafeaizy obther at i ng

opto-el ectronic npdul e. In one enbodi pent referring t he | ast.add d
ohbods merPo-f RNl ATlor it R IR SASTnE PRy helPRe BORREA and

radi ation sensitivity distribution, respectively, Sreferring.to outgoing
and i ncornege pobrtimei gefpaing to/bF ast-addrasseeeivdinging et PerEonel et ric with
respect t,94;3fh iﬁééﬁiiﬁ;%‘?mﬁ?&ﬁi%ﬁhnd&f dSabPschbifivty MiRPRionMigsLiikipai d second
pl ane i s perpendi cul’ar to sal fa_lrst pl'ane "and contains a line

i nt er conmefetringgo antgong pud ingdmipalighterespesiivly.dhassend plage. HpASYRP§icof sai d

det e-Cti N9 hraegr}:% 1 Thisﬁsrfargg‘x 3 (Efrsi Y& i e}\pﬁer89§§hpéc hd Ylafd igproviding a
particul arl matloaa%mgn o e 1 op d-electronic nodu an(i[or to a
parti cul areipendiablet tp seipdiraplangaapiontaiisedinedmirompdirgan outpubalsaghbodi ment

whi ch may he.co ingd t.h ct)ng'ocg nor.e glfl ntnge bef or e- addr essed enbodi nent s,
const i t uem& B e} a%isgl"dg%ﬂtg O ERBN"Ear e stuctured and arranged such
that at | east one of cases A),. . B),. O, D applies, i articylar wherein
sai d consthit ’E}é}‘lﬁ@‘%‘?}%‘ﬁ)ﬁoi‘%"el_’oéf‘?"ihé’a%ftpr‘b‘ﬁ‘é‘“%QQE'{‘)‘%ari’b“f“i‘%b es‘(%r‘?gg‘ﬁent . This is
an el P(gar};ptd’l@!)fct@njcﬁﬂ&ﬁﬂ)é'ﬁdyo?m z?rga_rf?&ﬂarg_rsam Speediing 3p®SelAtronB)modtle. D). In

i

one enbodi nent which may be co ned with one or nore of the
bef or e- adg ro§§ ?x%gocﬁx%‘ﬁ%{@ %: bePon{bBRa Wil Hne %F oA hBbefdre fa@dr8ékd appl i es
such that at 'east one of cdses to E) applies.

embodiments, constituents of said opto-electronic module are stuctured and arranged

such that at least one of cases A), B), C), D) applies, in particular wherein said

constituents comprise at least one passive optical component. This is an elegant way of

75  accomplishing one or more of cases A), B), C), D).

In one embodiment which may be combined with one or more of the before-addressed
embodiments, at least one of cases el) to e4) applies such that at least one of cases A)

1o E) applies.

In one embodiment which may be combined with one or more of the before-addressed
20  embodiments, said cases A) and B) applies. This may contribute to the possibility of
providing a particularly small design of the opto-electronic module and/or to a

particularly safely operating opto-electronic modules.

In one embodiment which may be combined with one or more of the before-addressed

embodiments, in each of said emission channel and detecting channel, at least one of
25  cases el) to e4) applies. This may contribute to the possibility of providing a

particularly small design of the opto-electronic module and/or to a particularly safely

operating opto-electronic modules.



I n one enbodi nent which may be conbined with one or nore of the

bef or e- addr essed 20enbodi nents, said cases A) and B) applies. This may
contribute to the possibility of providing a particularly small design of
t he opto-electronic nodule and/or to a particularly safely operating

opt o-el ectroni c nodul es. In one enbodi nent which may be conbined with one
or nore of the before-addressed enbodi ng&nts, in each of said em ssion
channel and detecting channel, at |east one of 25cases el) to e4) applies.
This may contribute to the possibility of providing a particularly small
design of the opto-electronic nodule and/or to a particularly safely

oper at i nglnoqmsgméb@mmcwhl@ mades eesbined with one jon merreofdhsdoraaddressid ch nay be

combi ned MddR08, e LA ol OHBRLOLE ARG SARPCL RALS s, OnC of sal d

detecting Ion c conpri ses r’tl cul ar both
of said okmhamﬂarrbgthciﬁamd\ééteamg chzmnell aamsadlemnssmhahmbl crmmpm seleaat | east one

passi ve tical c sai d east o ve 0 cal, component

bei ng 5i oopéﬁtpa?:sé‘fe WVF% C%rppddﬁe P %ar‘% leal’g? orf%pﬁésévse‘lcpgc%ﬁ) StTRA en{ nerrlr}tjs

addr ess eddémicaingitlosr dmrramﬁfonc}&sefa‘se @;Lti)caltmnfpé)nems aaidmafeﬁnmonheacrr mdrep€i n sai d at
| east one pasis)ve opti cal onent tl | n one enbodi nent
whi ch may*2Be & P]é‘apW“E“IlFr el S%?tzeaé'fo“(eﬁ’éssb"@f(’(? P& S9PEEER 2enbodi nent s,
at | east gRe1&@hersai d detecting and eni ssion channel s conprises at Ieast
10one |l ens elenment which is cut at at | east one side. In fact, this "cut

I ens” aspgche Qﬂgo(ﬁﬁgﬁmlﬂéﬁtrﬁa)ﬂ&%ﬂﬁﬁne@Wﬁﬁ;ﬂe()Ii' Rofh FARPEES - agtflregsgg i nvention

whi ch may be, but not necessarily has to be, conmbined with the first and/or
second asyewdindnty, Adedshonerit sod det@ting apd amiraion chansels bomprisgs pidedst ze a

particul af eXm%@Pe'nlenF’\%ﬁlclgﬂ gi; z%t't;ag@asge ?sn&l %;Facpmf% c'i!IPQH% ?é'é’?&lge keepi ng the

same or achi eving or mance e small e esign can in
parti cul amnkleutacahotbuesbedumitck)asaecp)ozfs}nebnwrttlyn whichmrayrigebwmpssi on channel and
det ecting chan

of the o eg%sls%ré?:b%s to S%H‘ul“@ tﬂ tl%)e th 34 dndy\,? Iséc%ncrl’rgsip@ét%}f mquve%tigng e operation

This can make possible to realize a particularly small design of the opto-electronic

module, while keeping the same or achieving an even better performance. The smaller
15  design can in particular be achieved due to a possibility to arrange emission channel and

detecting channel closer to each other, while maintaining a safe operation of the opto-

electronic module.

In one embodiment referring to the before-addressed embodiment, said side is a side
facing the respective other channel. This can allow to have the emission channel and the

20  detection channel particularly close to each other.

In one embodiment referring to one or both of the two last-addressed embodiments, said

cut lies in a plane parallel to an optical axis of said lens element.

In one embodiment which may be combined with one or more of the before-addressed
embodiments, the opto-electronic module comprises a substrate on which said detecting

25  member and said emission member are mounted, in particular wherein said substrate is
a printed circuit board. This can facilitate efficient (in particular wafer-level)

manufacturing of the opto-electronic modules. The substrate (or printed circuit board)



In one enbodi nent referring to the before-addressed enbodi nent, said side
is a side facing the respective other channel. This can allow to have the
em ssi on channel and the 20detection channel particularly close to each
other. In one enbodinment referring to one or both of the two | ast-addressed
enbodi nents, said cut lies in a plane parallel to an optical axis of said

| ens el ement. In one enbodi nent which.pgy be conbined with one or nore of

t he before-addressed enbodi nents, the opto-electronic nodule conprises a
substrate on which said detecting 25nenber and said em ssion nenber are
nmounted, in particular wherein said substrate is a printed circuit board.
Thi s can daptdvidealn oebicqiypithlly hiles3atvid, edthennt lemf fou)leboeaichl cvaratsadt uring of

t he opto-el ectronic nodul es. The substrate (or printed circuit board) - 19
- can pr dbe erioGlestrepc mefWe [ hpPutEdFy at | east two, rather at |east four)

el ectrical contacts of the opto-electronic nodule to the og*siQ;. In one
enbodi merb onhewhodimyntyehidhomiy breepntiinad vHeonsor pgree e efraeBe4reTed addr essed

embodi Ment.soahii OBl ¥pfl B&iLARIfodIRANEBHCAR LIS AR SirgaTber

conpri sing éast "one passive opt conponent, in particular wherein
in case dtascasepasdyc qricalasmpedint,on potisdaredierein agaseal cee£d) OiIEF PAssi ve
optical conpongnt is the at |east one | 1 & onk BRRAGRLcAddr essed
inther e@ngsc?telg'géhaéﬁgg?&%edp Whet %‘?nr(fgli N %ggéenygf&eg%se eoln) 9 sai dB(;}:)t i cs nenber
conpr i sescohipené: all@astd b passiivecasptnd ahercionporse nf saeldr wikedici n case

el). The provi,sion of an optics er can facilli fhicient (in
par ti cul dPefiRar sPmpPESFa e af ﬁﬁ?ﬁ&?ﬂf ionlg&gfm{’%oémgf)?@r%skée@%r%%s‘r%iieéym)dul es. In
one enbodi ment referring to the before-addressed enbodi n}l%vef)ai d optics

[

menber coMsimredsonpf anppliss pembEiRe ACEYRBEIERL & RBTT SEEF R Phe

opt o- £ e%éx{lﬁl‘é&ur@%hﬁe-o@m&tmﬁrg&ﬁ@ets!y sinplify the manufacturing of the
opto-el ectroni c dul es "and can nake possible to achieve an excel |l ent

al i gnnment, prcision. 15| , j,.Lr &f &htddiBert Q@RS m&Atd of the two
Iast-addf@§?88mgﬁﬁgﬁ%ﬁgﬁpg%§?ﬁe %g#g?gﬁg%tpon§c nodul e ?drfﬂer conprises a
spacer negsheiisesTI msspageicalmemipenentamompriseddia ghe aptreel pritopicavedids: dbised
substrate is provided, be arranged bet r ' Ly A&a.Rpdksai d optics
menber. €@n gré‘%ﬂé S‘b?pg@l’ gﬁeg}?ngﬁagggg%é’l@g?\Aﬁ@%ﬁ%{;}&ggﬁﬁp gcﬁanl tate efficient (in
parti cul agosyiale@s adtesielah exfditemutipehemnt prgsiof. t he opt o-el ectroni ¢ nodul es.
Such a spacer nenber can be provided for providing a well-defined di stance

bet ween sgifle eRbbEM NERREINANEnS S KbtisohsE (vt 1ast-altiiessedvayibodimenehor  bot h
channel s, a well-defined vertical distance tr)rg)tﬁv\qgn t he at Least .ane passi ve
optical canpelseireni¢ modHe rdshesnrises TIPAFASICTIRY 'PHSPHEL BEPPH *ehber and

em ssi on NRIRE ket @SRESE VG btratCi@ PrdRIcBNRWH@Hged between said substrate and

said optics member.

The provision of a spacer member can facilitate efficient (in particular wafer-level)

20  manufacturing of the opto-electronic modules.

Such a spacer member can be provided for providing a well-defined distance between
said optics member and said substrate. This way, in one or both channels, a well-defined
vertical distance between the at least one passive optical component in the respective

channel and the detecting member and emission member, respectively, can be ensured.

25 In one embodiment referring to one or more of the three last-addressed embodiments,
the opto-electronic module further comprises a baffle member arranged next to said

optics member and forming a portion of a housing of said opto-electronic module. Such



251 n one enbodi ment referring to one or nore of the three | ast-addressed
enbodi nents, the opto-electronic nodule further conprises a baffle nenber
arranged next to said optics nmenber and form ng a portion of a housing of
said opto-electronic nodule. Such - 20 - a baffle nmenber (in particular a
vertical face thereof) can describe the first plane described further
above. Such a baffle nenber an be used2por attaching the optoel ectronic
nodul e to an object, e.g., when assenbling the opto-electronic nodule to or
in a device. The baffle nmenber can be usable as a reference for the

em ssion and 5detection optics of the opto-el ectronic nodule. In other

wor ds, rmahaﬁﬂnglmmdr as satrbilamgyettivel bmtbem@cawdrmrﬂvemmﬁrlst@lmn be sinplified
and can b C ardicul.arl CIS ause of the

baf fl e msgr%gé ge%rﬁ}nf')er agcﬁ/ve%lfclg polﬁig PeRber g oe‘ll rrélnlacg“ geu ggat the baffle
menber todaar@m IﬁﬁduIOfo aﬂ@‘bjeﬁﬁe g\Waden ﬁd@@nlﬂbﬁg&l@domdledmmmodtﬂ@&pmct ively,
has (|nthe ttac re suff|C|en - def.i ned and 10preci se
geonetry, e ﬂ}m;@%%q ‘B%“Beﬁtc?rb usabl a3 %fé%ﬂ \Mg?r thegpigsio rb%iﬁ readily be

obt ai ned. dB&ﬂfoﬁ@Hﬂdsbifﬂ]empw]el&i’t@ﬁlc&h@m&mdtH@'wo@dsf aogainRhs or devices can
be obtai ned rendering superfluous the need of individual testing. In one

enbodi mendssERbPiEg thwptaéleefé%? megnigFanbesierlfied apd eandre acsernbisrulihddr essed

enbodi men} g3 higehRELLRBeGlaIAle t%m% Réthbkr & S5 AAcIEhAINE %Ftoar e
physically 15 separated, in particular wherein said physica separation is

const r uct electaumdmedide atltilwﬂ‘g@ﬁl@b%ﬂw gn ehiece et deyics- e e @bigetaet i ng menber
em tted bMev?cae' g:s 1§c§ chrels gﬁmgeaﬁtarﬂx% %@{1 gf’é@ér;ﬂ it REnaPLi@- el ectronic

nmodul e cannot” enter t tecting ch etected by said detecting
menbero Thnesxse;afwnwmterhlbhrp@cfcsmna)pswﬂ errmgemattloode\@ﬁfe qahecadihy bl ect roni ¢

modul e angbt%xmecp % olau f)ltelh? p%cxsngrlk?)epnga %ﬁraxtééézgm%%\ﬁg)% Xg\ﬁé@lc!m Qeoc;q(?an%dem ronic

20nmodul es he opto-el ectronic
nodul e conqndusgs;umrﬂhmsme r@ndaofslpaweimal tesingpt i cs nenber, a baffle nenber and
a substrate (see above), and wherein all these contri bute to constituting

sai d physiCale espainhi Which Bad be cdrBbipdVitldenct i encseparhabsocadpasdetent s
menti oned further above. 25l n one enbodi ment i be,. conbi ned with one

ich ma
or nore ofMbaimes.srid dgigeingcharpebinssaid anison E‘ﬂt’ BT\{ErCéH?( roni ¢ nodul e

conpr i $eSsPael Partiébiatb wh&eidh-saidPydidH %’é@h&dls%bﬁﬁﬂbkd such tRalighicul ar
wherein this control unit is provided for controlling said em ssion nmenber

and/ or f ogenstatly deiertafe by pitid deteding mendegapEpd PnipibrMgEPRBEMSH ®fgnal s

produced remaining within the opto-electronic module cannot enter the detecting channel and be
detected by said detecting member. This can contribute to a safe operation of the opto-
electronic module and to possibilities of making particularly small opto-electronic

20 modules.

In particular, it can be provided that the opto-electronic module comprises at least one
spacer, an optics member, a baffle member and a substrate (see above), and wherein all
these contribute to constituting said physical separation, e.g., to provide the scparate

compartments mentioned further above.

25  In one embodiment which may be combined with one or more of the before-addressed
embodiments, the opto-electronic module comprises a control unit, .g., an integrated
circuit, in particular wherein this control unit is provided for controlling said emission

member and/or for outputting control signals depending on detection signals produced



- 21 - by said detection nenber. Such an opto-el ectronic nodul e can be
particularly powerful and easy to use. In one enbodi nent which may be
conbi ned with one or nore of the before-addressed enbodi ments, the

opto-el ectroni ¢ nodul e conpri ses anot her detecting nenber. E.g., 5the
detecting nenbers can be sensitive to different (overl apping or

not - overl appi ng) spectral ranges, e.g.5;0ne of the detecting nmenbers could
be provided for detecting anbient |ight (anbient |ight sensing), and the
other for infrared sensing, as a proximty sensor. This can nmeke the
opto-el ectronic nodule nultifunctional and/or allow to provide nore

si gni fi cagf s.Ridditiod eMbirSuchRh @pRl &dionRintodiRdeh Be pakiculatlyieveefiibodi ment
whi ch nmay "be conbined with one or nore of the before-addressed enbodi nents,

the opt o-#deatOPe nodul e conpri ses anot her enission nenber. E.g., the
em ssion nmenbers can enmt light of different (over|apping or
not - over | lppk eopodipentwhath manere®mbiiidsvideme v kere digheisfacaidetsedni ¢ nodul e

mul ti functi,onal nd/ or . al,l ow £ 0 provi -nor i onj £ tput fromthe
opt o- el ec‘?’?@ﬁ!‘%ﬁ'ﬁ% 1% Fo'ei%%ﬁglci%vél%ﬁoo%na sagmgéggrfpg{r%{é 5 %rﬁgééll %’ t'roni c
circuid coepékainggnaibetsaas be gameitioptontiffakmdbvakhpmngrocot-evatepindl ng to the
invention. |In_one enbodi ne i

: , ,the el ectroni Lrcuit .co i.ses a printed
circuit b“tPﬁ?t_EFl &?gﬁ\%’l?@hOgea‘?fggea‘?etﬁcgﬁgfneglﬁi’%rsﬁﬁlglg-%% reoc\:'de%?ﬁrgB Er’?%téﬂﬁ e ig nount ed.
Iln otne e_nm;igm@znt (aggﬁﬁﬂligmgsehgng)b@m& OIlheHaddﬂﬁeﬁ:ﬂedas'ﬁigb@cﬁ preximityt he
el ectronic circui conprises a contr unj t. operationally connected to
said at |¥a&" Hﬂéc%ﬂ%ﬁéheéﬂ?%‘ﬁ‘?‘@nffdaﬂ?‘@ méf.“z".“,c g a’@g‘ﬁta%%lt? ng a di spl ay
i I'1um nat ﬂnrQOidQ%F@sti%rﬁﬁ@aH SR ARBEHEIpbRikabslc log@tr oni ¢ circuit and/or for
controlling an input unit such as a touch screen operationally connected to

sai d ?A[ s Qie%bgéi&%w \Lhiaﬂqé)pﬂe LM b AL WA eI loRd 86l 1RE bfGhe QM dressed )
f’iCtl va. | ng/ egct| vating a USG_I’ I nput cha_nnel such as an acousti c user |1 nput
i nvol vi nger@Buirhénts geept-detogitinddote cogmridescontheigmissittmeaberadiel-t i onal |y or
al ternati t\{]g le%islg{%n lf'r?erex%exfs%gn emit light of different (overlapping or not-overlapping)

spectral ranges. This can make the opto-electronic module multifunctional and/or allow

to provide more significant output from the opto-electronic module.

15  The invention also comprises an electronic circuit comprising at least one opto-

electronic module according to the invention.

In one embodiment, the electronic circuit comprises a printed circuit board on which

said at least one opto-electronic module is mounted.

In one embodiment referring to the before-addressed embodiment, the electronic circuit

20 comprises a control unit operationally connected to said at least one opto-electronic
module, e.g., for controlling a display illumination operationally connected to said
electronic circuit and/or for controlling an input unit such as a touch screen
operationally connected to said electronic circuit and/or for activating/initiating or
activating/deactivating a user input channel such as an acoustic user input involving

25  with speech recognition. Said control unit can additionally or alternatively be used for
detecting and differentiating gestures made by a user, wherein in this case, usually a

multitude, e.g., an array, of proximity sensors will be used.



detecting and differentiating gestures made by a user, wherein in this
case, usually a nmultitude, e.g., an array, of proximty sensors wll be
used. - 22 - The invention also conprises an el ectro-optic arrangenent
conprising at | east one optoel ectronic nodul e according to the invention or
an electronic circuit according to the invention and, in addition,
conprising an object to which said at-beast one optoelectronic nodule is
attached in an attachnent region of said object, wherein at |east in 5a
portion of said attachnment region said object is transparent for |ight
generally detectable by said detecting nenber. In one enbodi nent of the
el ect r o- ophd ioventivn pige pemitrisendn dlesdrotopiin agagdmarttcaviprieing atlegst ore @¥e-d obj ect
s generally il ah&niNRPEMng [IhE pfARdAGh klcBh Sl DR BRUEARE W e Of 2

vel | - defi hed el ec?ro-op(fl C arrangerrer?t w t'h predictable opgration. In
par ti cul ainyentionaad) ilb&ldrt@pr compsohgtanabjesatio dvhidhy) secltat leastigpanepiat | y

b conbi B i CHE bArePe Bane el uReoarhant ek AGlt SR channel

and saj d gparEsh ofsakin@adRhenoRgiondhid objeLEie tradbarest forigdhypadralyd arranged such
that |ight em iﬁ{ed fromsaid em ssion channel and experiencing a single

i nternal f@¢9abta PYowddstesiremeBPEct propagates on paths 15only which do not
reach an optically active surface of said detecting nenber. Therein, one or
nmore of t heonegmbadimpntiad tip)eleghafoptic amemeemenpydeasfinsiid aiachagniglegipnt o e4) can

be providgg;} ec‘?fs%%fxerglgrsgglggg%eh.sﬂié Qnsf?cilﬁgg’thé Hhfurfdte Hﬁli(_@feﬁ-osg ble to

achi eve a predict e, eration of the opto-electronic nodule,
wher ei n t dinegtloctal-entic romngemepiowitieprediatableenetoeorp &r pardedlarr ityasbal | |

Cross-tal k can, be avoided. or | 1 | argely 20reduced by this. An
"opti '%:%II mé@f? @’3‘ Sgltﬁir gggﬁ%lense?‘%”ﬁ'éﬁ%?témbp-g%ensi tive area of a detecting

menber or, in case of em ssion nenber, the.light-em,tti,ng area of the
em ssi on HeE&Embofipe ‘togg?e qsraLrtie ﬁ%a’@ﬁ‘f“F‘gé{]]l%}‘ rﬁ%ﬁ ‘i’Eilcéf)“bbﬂlrl’e"lda‘%«g1 tg’%si gnat es
Ithath SUVfE&&e&@ﬂﬁe&s@dﬂexﬁf)cacﬁﬂﬂ@lt,r@bmdecﬁhg m'ﬁ,’?é] ahwmemssiem}:mdnad aand at which
ight nust arrive in order to be detectable, respectiv . .25l n one

enbodi mentaibebigharesiraced anaranaed sugh JRhisht cwtice ml’ﬁaif‘"gﬁx‘éﬁ%i ned with one
or nore ofnhh8 REEHPESerRIY ReFER4NRARPHINIBMYNSh sSdbBicQk&fbatbasn pukd r st si de

and generally opposite thereto a second side, said opto-electronic nodule
bei nglat t &dh ev(blcg go ai rgaghjap optically activeruragerp! spid dplgetinedgmaber- a surface of
sai d object at said second side can be structured

Therein, one or more of the cases A) to D) and/or one or more of the cases el) to e4)

can be provided in order to accomplish this. And, this can make possible to achieve a
predictable, safe operation of the opto-electronic module, wherein the opto-electronic
module can even be particularly small. Cross-talk can be avoided or at least be largely

20 reduced by this.

An “optically active surface” is the light-sensitive area of a detecting member or, in case
of an emission member, the light-emitting area of the emission member. In other words,
the optically active surface designates that surface portion of the member at which light

is emitted and at which light must arrive in order to be detectable, respectively.

25  In one embodiment of the electro-optic arrangement which may be combined with one
or more of the before-addressed embodiments, said object has a first side and generally
opposite thereto a second side, said opto-electronic module being attached to said first

side. Therein, in particular, a surface of said object at said second side can be structured



- 23 - such that light generally detectable by said detecting nmenber
propagating inside said object can, at |least partially, be internally
reflected by said surface. Said internal reflection usually conprises or
substantially is specular reflection. Thi s describes a typical
situation in which the invention can find application, and in 5which
cross-tal k may inpede safe operation [$3fhe invention is not inplenented.

I n one enbodi nent of the el ectro-optic arrangenent whi ch nay be conbi ned
with one or nore of the before-addressed enbodi nents, said object is a
transparent plate, in particular a transparent glass plate or a transparent
pol ymer phéet Bat 1idhe génevaiftde@trabit 59 sﬁ@ﬂ&éétﬁ@mmwemp@aﬁmgﬂnsiﬁs baid at | east

one opto- electronl c nodul e éﬁeio ac % %o the t@l {g L an el ectronic
circuit OSHHRNY 1§35t Raveally Rt ycS‘F egfqd Vé?f?‘?‘br a8fjt B¥P%hgenent

accordi ngeﬁ&n&h@sdaﬁyg&hﬁﬂas ox%l&ﬁﬂarﬁxad?w s%@:uﬂdf@éfféaﬂldny is an electronic and/or
an electro-optic device. In one enbodi nent of the device, the device is a

hand- hel d]"q(?se(}l@s&%es b @ypri)%'i Gt u%HJ)rWn v@hlt}?‘iﬂg mventlonkk%h #ng Wﬁi(ﬁa&ddQH device, nore

particul ar can .g., a bhand-held

musi c-spl athigcrdsvtald&enayl lmpsdmﬂafmrfmeslf tbq)merélk)ecqn%nmdemm es and in
particular proximty sensors can usually be usefully applied. In one
enbodi merh oé eb&iisiemiof thevdbcab- oﬁﬁg’arﬁﬁlgaﬂéﬂlivﬂﬁﬂh rayt e dohmbideasﬁth&:ddr essed

enbodi nent, the_device is a pho raphi c. |cu ar a photo
caner a Ororgx%gﬁtg%ge 8%@%&?55‘% “&’B%H‘e @vﬁabdﬁej Cgﬁtaémgf élf:etn BAit ™ rodul es and in

parti cul gfartRLRX k Mahspa®BNS G PIAAG drsdndpdrant b&ymsle;ﬁlulel y applied. In one
enbodi ment of the device which may be conbined with one or both of the the

two | ast ﬂ@%\%%ﬁ@rga@mgﬂrm GevideNBmIBYhE & 16RMHe pRSeldhrotlcasdduts Opti C

arrangenment according to the invention, wherein said object is at |east a
part iof aactmd@gmfgth@ﬁn@ail@h FBdelbcrenic Flwlﬁﬂaﬁﬁquélﬂgaﬂhet‘?{émt%joéé’ﬂ is a cover

gl ass of e?e%'trg-ogﬁx Eﬁ%gemem according to the invention. Such a device typically is an

electronic and/or an electro-optic device.

In one embodiment of the device, the device is a hand-held device, in particular a hand-
held communication device, more particularly a smart phone. It can also be, e.g., a

15  hand-held music-playing device.

In such devices, opto-electronic modules and in particular proximity sensors can usually

be usefully applied.

In one embodiment of the device which may be combined with the last-addressed
embodiment, the device is a photographic device, in particular a photo camera or a
20  video camera. In such devices, opto-electronic modules and in particular proximity

sensors can usually be usefully applied.

In one embodiment of the device which may be combined with one or both of the the
two last-addressed embodiments, the device comprises an electro-optic arrangement
according to the invention, wherein said object is at least a part of a housing of said

25  device. In particular, the object is a cover glass of said device.



- 24 - The third aspect of the invention already nentioned above may, at

| east in a particular view, be represented in an opto-electronic nodul e
conprising a first optical channel; a second optical channel; 5wherein at

| east one of said first and second optical channels conprises an opti cal
structure, for which one or nore of the follow ng applies: said optical
structure constituting a non rotationabhy symetric beamform ng el enent or
a portion of a non rotationally synmetric formng elenment, in particular
wherein said optical structure is a passive optical conponent
10constituting a non rotationally symetric beamformng el enent or a

porti on oThethitdaspeatdthiednantign dycatiementtontd almivagnag) 2 hesitin a paitidulapt i cal

t t . tituti . tati. | | tric | ti f
non. r ot at HEWaR SPEYHAED PEOTEREC T B P Rher ei n said optical

structure is a passive optical conponent constituting a non rotationally
symet ri c—t ens? st aptigal gbanelon of a non rotationally symetric |ens; said
optical structure constituting a passive optical conponent having a
non-ci r cuar aperéndropticdlchgmacelt i cul ar a lens or | ens el enment having a
non-circul ar | ens aperture; said optical structure constituting a

passi ve ophédréialat RAFRAOE HaidfaVt NG sedn@ BRREY dhdhieIREPFiEdIangpacathape of a
truncated circle, in particular_a lens or |ens el enent describing a shape
of a truntBCREE: &§Trigh one or more of the following applies:

— said optical structure constituting a non rotationally symmetric beam forming
element or a portion of a non rotationally symmetric forming element, in
particular wherein said optical structure is a passive optical component

10 constituting a non rotationally symmetric beam forming element or a portion of

a non rotationally symmetric forming element;

— said optical structure constituting a non rotationally symmetric lens or a portion
of a non rotationally symmetric lens, in particular wherein said optical structure
is a passive optical component constituting a non rotationally symmetric lens or

15 a portion of a non rotationally symmetric lens;

— said optical structure constituting a passive optical component having a non-
circular aperture, in particular a lens or lens element having a non-circular lens

aperture;

— said optical structure constituting a passive optical component having an
20 aperture describing a shape of a truncated circle, in particular a lens or lens

element describing a shape of a truncated circle;

— said optical structure constituting a passive optical component having an
aperture describing a shape of a circle a section of which is replaced by a straight
line, in particular a lens or lens element describing a shape of a circle a section

25 of which is replaced by a straight line;



said optical structure constituting a passive optical conponent having an
aperture describing a shape of a circle a section of which is replaced by a
straight line, in particular a lens or |lens el enent describing a shape of a
circle a section 250f which is replaced by a straight line; - 25 - said
optical structure constituting a truncated lens or lens elenent, in
particular wherein said lens or lens elsement is truncated along a strai ght
line;, said optical structure is a cut optical structure, in particular a
cut lens or lens element; 5said optical structure is a lens or |ens el enent
which is cut at at | east one side; said optical structure constituting a
ens or lens §Ai§UEtFUa1 HAVAG oRstiet thidhiad lefelgdensiclenpear, tin patliarlaran edge
conprising a circular edge portion and, in additian, a non-circular edge
portion, norewhpedi iddetsioy lenheleaicnt i lperaisd alogg AEGHEN 188ye portion descri bes
a straight line. 10l n one enbodi nent referring to the before-addressed
enbodi ment, asiia ¥peat aehctirdie aeht epaca stroare an articilacd @ lgeelens he respecti ve
ot her channel; said straight Iine of said aperture faces the respective
ot her channel €8s uncated portion of said truncated |ens or |ens el enent
faces the respective other channel; 15a cut portion of said cut optical
st r uctur e—f acesdbhecat gt iswdensohlens elpmpriaTichds pyf ahet Ipashage Sb(ﬁ:e side at
whi ch said lens or lens elenment is cut faces the respective other channel
and sai d non- ghineplial sadgee facemtithelenespentelopenbhdyets agpRrsHlar

e ST St D ST SSLRRRCh, Ao channel

non-circular edge portion, more specifically wherein said non-circular edge

portion describes a straight line.
;0 In one embodiment referring to the before-addressed embodiment,
— a truncated side of said truncated circles faces the respective other channel;
— said straight line of said aperture faces the respective other channel;

— a truncated portion of said truncated lens or lens element faces the respective

other channel;

15 — a cut portion of said cut optical structure faces the respective other channel;

— said at least one side at which said lens or Jens element is cut faces the respective

other channel ; and
— said non-circular edge faces the respective other channel;

respectively. This can allow to have the emission channel and the channels particularly

20  close to each other.

As will have become clear from the above, the invention may allow to provide
miniaturized opto-electronic modules having an excellent performance. Typical
dimensions of an opto-electronic module described amount (laterally) to at most 8 mm,

in particular at most 5 mm, more particularly at most 4 mm in one lateral direction and



As will have becone clear fromthe above, the invention may allow to
provide mniaturized opto-el ectroni c nodul es having an excel |l ent

per formance. Typical dinensions of an opto-el ectronic nodul e descri bed
anount (laterally) to at nbost 8 nm in particular at nost 5 mm nore

particularly at nost 4 mmin one lateral direction and - 26 - at nost 5
mm in particular at nost 4 nm nore pasticularly at nost 3 nmin a |ateral
di rection perpendicular thereto. Perpendicularly thereto, i.e. vertically,

the optoelectronic nodules typically extend at nost 2.5 mm nore
particularly at nost 1.6 nm The opto-electronic nodules are well suitable
t o be nasstmesvduoedn partiedret mostad e, @Vwr;iauu:sladetaainbst Jamu ie pirdeteinent s

concernin nuf.act u he, o ron c nodules and to
Coar e oot h el i WIRI RGNS ly 8 ORE o EURS BB MO

appl i cat i eactrdait madudesdgseilly leewnd @ nidse2. El&rp,rm$mnalbrlpa¢rﬁm 1&pyhi cati on
filed on | 19, 2011 having t a cation n 61/ 46. Ther ef or e,
Lt 6 ua o e BleaorinBie e b AT afRRE S RORamieed PR HeRONGE, 61/ 500, 346
i s her ew VhridiBidea0s pRreaitRdinkhts' Bh@HENE £ whfkr1dvel RaRTNire pAthebptoappl i cation.
Al so typi cal di mensi ons of wafers usable for manufacturi ngg t he

opt o- el ectlFEMNE Metips@ad rtBergslestansad QompPsEion ATl dEEPFbiR tharTFteRer

embodi ”Enfaa‘ierﬁ@ﬂpl@gﬁ’cﬁ)ﬂ?}@@?@de@&ﬁeh% ﬂ?\E @seﬂasvmem Rhie@MppRELGL fifeti@m t he
dependent cl ai ns and eqtpgur es. Brief Description of the Draw ngs

Bel ow, th&uly h%eftl bﬁwlflgs‘h%l F?tl?édlui“hefrﬁir‘@%é@aTherf}fwen@%‘éSof exanpl es and
the inclu r &ﬂg}% c

Cross- sec?fggﬁéﬁg p%w@%?g%a}-gﬁv&‘?&gé}%n to-e bgg??g%?lg“ﬁ%ﬁﬁ'}g%hhof an electronic
circuie, tmfcoxaﬂra@ki@atrcrfgremmdi!eamsamtgnemmppawdloofA'ao dsemabém@om& ding an

opto- el ec\}’v R o TDEY s TnF Etgn?gz%gﬁtgeﬁﬁ‘& kgc%{o%@r%s HEGHRIA inlshigust ration of

an opto-e ectroni ¢ modu ro-optic arrangenment and of |ight;
application.

Further embodiments and advantages of the present invention emerge from the

dependent claims and the figures.

15
Brief Description of the Drawings

Below, the invention is described in more detail by means of examples and the included

20  drawings. The figures show:

Fig. 1 a schematic cross-sectional illustration of an opto-electronic module, of
an electronic circuit, of an electro-optic arrangement and of a device

comprising an opto-electronic module;

Fig. 2 a schematic cross-sectional illustration of an opto-electronic module, of

25 an electro-optic arrangement and of light;



- 27 - Fig. 3a schematic cross-sectional illustration of an opto-electronic
nodul e, of an electro-optic arrangenent and of light; Fig. 4a schematic
cross-sectional illustration of an opto-electronic nodul e and of

di stribution characteristics; 5Fig. 5a schematic cross-sectional
illustration of an opto-electronic nodule and of distribution
characteristics; Fig. 6a schematic crogg-sectional view of an

opto-el ectronic nodul e and of an electronic circuit and of a device; Fig.
7various schematic cross-sectional views of constituents of the nodul e of
ZOFig. 6; Fig. 8a schematic cross-sectional view of wafers for formng a
waf er stagk f or mapuhiREhE E0S-RciBiht llhssEon bf anupd-asctohichhglulGpf Fi g. 9a
schematic Cross-sectional view of a wafer stack for manufacturing a

mul titude of modul exelegtrompiic agangesEpnd phligkehemat i ¢ cross- sectional view

of an opto-electronic nodule and of an .
Fig. 4 a schematic cross-sectional illustration of an opto-electronic module and

of distribution characteristics;

5 Fig.5 a schematic cross-sectional illustration of an opto-electronic module and

of distribution characteristics;

Fig. 6 a schematic cross-sectional view of an opto-electronic module and of an

electronic circuit and of a device;

Fig. 7 various schematic cross-sectional views of constituents of the module of
10 Fig. 6;
Fig. 8 a schematic cross-sectional view of wafers for forming a wafer stack for

manufacturing a multitude of modules of Fig. 6;

Fig. 9 a schematic cross-sectional view of a wafer stack for manufacturing a

multitude of modules of Fig. 6;

15 Fig. 10 a schematic cross-sectional view of an opto-electronic module and of an

electronic circuit and of a device;

Fig. 11 a schematic cross-sectional view of an opto-electronic module and of an

electronic circuit and of a device;

Fig. 12 a perspective view of an opto-electronic module;
20 Fig. 13 a schematic cross-sectional view of constituents of an opto-electronic
module;
Fig, 14 a schematic illustration of an optics member in two views.

The described embodiments are meant as examples and shall not confine the invention.



el ectronic circuit and of a device; Fig. 1la schematic cross-sectional view
of an opto-electronic nodule and of an electronic circuit and of a device;
Fig. 12a perspective view of an opto-electronic nodule; 20Fig. 13a
schematic cross-sectional view of constituents of an opto-electronic
nodul e; Fig, 1l4a schematic illustration of an optics nenber in tw views.
The descri bed enbodi nents are neant as2gxanples and shall not confine the
invention. Detailed Description of the Invention Fig. 1 shows a schematic
cross-sectional illustration of an opto-electronic nodule 1, of 5an

el ectronic circuit 70 conprising said opto-electronic nodule 1, of an

el ectro-optic arrangenent 40 conprising said opto-electronic nodule 1 and
an object 18 and of a device 10 conprising said opto-electronic nodule 1 as
wel | as sBhediled Pedcription of theduvéntibd and sai d el ectro-optic arrangenent 40.
The device 10 is an electronic device and can in particular be a hand-held
device, e.g., a lOhand-held nusic-playing device, a portable conputing

devi ce, a photographi c device, a nobile comunication device, or others.

Devi ce 10Fi%pmoiw§%%cﬁeﬁ(ﬁ9%io@gse]céona@ngjstréfi%niog !n?’@ﬁt?_—@fe@t%ﬂi@mg&&le 1dof it is

possible t0 provide that opto-electronic nodul e Is attached directly to

housi ng 18 eleptiogicspedt 70 emprisingsaidivato-gentroniomagiielo osdnrrlects-apkit ch i s f or med
by obj ect . i s L 1 S is generally
ol at o ahapieedit B bapfilil fla oEESkaRRM R MABSARLEN afila S el i s
at t ached. dédzjed Otcommpdsing ke omo-glectranicmedule §laawsll af sagkal¢ctrenit@ircuit 70

and said electro-optic arrangement 40.

The device 10 is an electronic device and can in particular be a hand-held device, e.g., a
10 hand-held music-playing device, a portable computing device, a photographic device, a

mobile communication device, or others.

Device 10 comprises a housing 15, and, as illustrated in Fig. 1, it is possible to provide

that opto-electronic module 1 is attached directly to housing 15, more specifically to

that portion of housing 15 which is formed by object 18. Object 18 is at least partially
15  transparent and is generally plate-shaped, at least on the region in which opto-electronic

module 1 is attached. Object 1 can be, e.g., a cover glass of device 10.

Electro-optic arrangement 40 comprises or even is substantially composed of said opto-
electronic module 1 and said object 18. As will be explained below, the interaction

between opto-electronic module 1 and object 18 can be of particular importance.

20  Said electronic circuit 70 comprises opto-electronic module | and a printed circuit board
9 on which opto-electronic module 1 and other components such as electronic

component 81 are mounted.

Opto-electronic module 1 will be explained assuming that it is a proximity sensor, but
opto-electronic module | can also be a difterent opto-electronic component, e.g., an

25 ambient light sensor or others.



El ectro-optic arrangement 40 conprises or even is substantially conposed of
said opto- electronic nodule | and said object 18. As will be explained

bel ow, the interaction between opto-electronic nodule 1 and object 18 can
be of particular inportance. 20Said electronic circuit 70 conprises
opto-electronic nodule 1 and a printed circuit board 9 on which
opto-electronic nodule 1 and ot her comppnents such as el ectroni c conponent
81 are nounted. Opto-el ectronic nodule 1 will be explained assum ng that
it is a proximty sensor, but opto-electronic nodule 1 can also be a

di fferent opto-electronic conponent, e.g., an 25anbient |ight sensor or

others. ogngRectrbhit 9\0@&1@@%&9@1&5 EPSHIsSod cle@iNND 986 2 dftedtiip $Bammal Sthannel 20
and a detecting channel m ssion channel 20 conpri ses an_enission

menber E Broissiemihannel g0icpryprises an gnissipmmemperd: for @Wtﬁmajé&hé&& 8 ¥h&nnel 30
corrpr I seg; %&e%ﬁ&né BEnIBRADES lgx%'és 9?&@&&1@ rﬁ%rrlﬂegh‘ﬁ' detBetfig lighthbpared light. At

st a ( tra portion o emttable by emssion nenber E 5is
ge%r al IDy_n?la'_e@bglabAelew aé@t@@t)lmglme%ﬁ@rhgm C‘T“.ﬁéble by crgissier fgBIber by det ecti ng
menber_ D.if it etiectin r 1.SR1 g@@g be a Iight
enitter s‘ﬁlgﬂle&aély da&)ﬁtagle% dﬁﬁﬁ"ﬁ?neﬁgggérpm ? ¢ g%ee td:g%g rrenr[rlbgggég) can be g
det ect or lﬁumca@ de&c@ng méanigh @t Endisedenentter Efcambe 2 bghtsgpitees sechpsoxi mity
sensor, the ne rface 6 S body,
e.g., a cheel®l aIT['l‘gioFalaé‘ﬂ @’gﬂe‘eft@gdﬁ?"gbeéﬁeccapr%gﬁﬁgleﬁo giéa%el o et ect abl>/e by
det ecti ngjibdeght em tted from em ssion channel 20 (cf. the upward-pointing
open arrow in Fig. 1) and reflected fromsurface 60 (usually having an

appr oxi maf‘o? daclngﬁmgﬂéQx@xﬁxﬁtfyls@xﬁ%amemweésmatsm&e%ﬂts@dhsasd%ﬂ@fIang channel

30 (cf. ownwar d- poi nt1ng open arrow i n Fi nd t
det ectd ng‘lmneawﬁ@dy DB.&-Ryghieeka hgiy an gqﬁ @squhelﬁeémgrng@ule) 11s detectab]e% ected by

detecting light emitted from emission channel 20 (cf. the upward-pointing open arrow in
Fig. 1) and reflected from surface 60 (usually having an approximately Lambertian
reflectance) which then enters detecting channel 30 (cf. the downward-pointing open
arrow in Fig. 1) and is detected by detecting member D. Typically, emission member E
15  emits light pulses. A detection of light in detecting channel 30 which originated from
emission channel 20 but did not leave opto-electronic module 1 usually shall be avoided
in order to achieve a high sensitivity and a proper and safe operation of opto-electronic

module 1.

In order to avoid an entry in detecting channel 30 and a detection by detecting

20 member D of light which did not exit electro-optic arrangement 40, the provision of an
optical arrangement having a broken symmetry or of a “de-centered optical
arrangement” or of a “de-centering optical arrangement” or of an optical arrangement
with “partially shifted optical components” or similar can be provided, cf. also the
“second aspect” of the invention in section “Summary of the Invention™ above.Ina

25 different view, this can be accomplished by making sure that characteristics of the
emitted and/or detected light in emission channel 20 and detecting channel 30,
respectively, are suitably chosen, cf. also the “first aspect” of the invention in section

“Summary of the Invention” above.



/5emts light pulses. A detection of light in detecting channel 30 which
originated fromem ssion channel 20 but did not |eave opto-electronic
nodul e | usually shall be avoided in order to achieve a high sensitivity
and a proper and safe operation of opto-electronic nodule 1. In order to
avoid an entry in detecting channel 30 and a detection by detecting
20menber D of light which did not exit3@lectro-optic arrangenent 40, the
provi sion of an optical arrangenent having a broken symetry or of a
"de-centered optical arrangement” or of a "de-centering optica

arrangenment” or of an optical arrangenment with "partially shifted optica
conponent Optoeaiecionic inmdulsdreongrigas eviouaeg 1 i whathswid dhentelseXfomd 38gpect " of the

| nvent | Onfolngeds%cu g%nn%%rsé%??{) Lo NG HQ&%aﬁo‘éﬁbe hékl ed1pdi fTerent

view, this I ng sure t aract |st|cs of the
emtted amcb’edas thd ehmtcedf lhghghﬂto omoelmmmmmomham méich2tpmpes cdﬁhes:ﬁcmg channel

30, respectlv ar e s chos al so, t rst aspect" of the
Cnvent  broah GeliBh TR isFERE T AT ot Btpat (5 ShoyTh

Opt 0- &4 ecFigon)j éled”fﬁdﬂlE@ltélctsckﬁlﬁSpfoLeS@&oﬁxchﬂdeleﬂg:aﬂ;be providat ¢dy rﬁa&h@ channel s 20
and 30 are forned orm

separ at ar t Housi ng 11
can be de@?ﬁ%%ﬁc?%@¥ﬁﬁ@@@“?%@“@ﬁﬁpgﬂé%eﬁﬁ“P S?gfggﬁ gfglectronlc modul e

1 which inpinges on the sides or on the botton1of opt o- electronlc nodul e |.
And, e.g.Angalating mgmbeor® sl sefown-tiansiBring mateyial asjoépuitaplygpatednt act s of

opt o- el ecfroni) ,sggar 53 &h,&%p@&saﬁ agp&gﬂ%{ﬁé Fﬁ%gg Angg;,e;d cal contact with

printed CIrCUIt s 7. An isolating
menber 19%hausaliap lwdmctln@dmnneéﬁépaheem isehating imginberr 19gfan e PQIamSyd ebat ed

mat er}()al n%u?cr s tgex?s asdwé be cFRrefgoe exXp I ik ea?éxbspt;e\?\(ﬁ&a ?‘talls%q? %ﬁ al‘} ght from

eni ssi'on ¢hahné ectlng Chamy e|n i'S ti’'ng nenber 19
can be corposed of 1Ovari ous constltuents as wll be clear from
expl anati ons below (cf. also Figs. 6, 7,

Emission channel 20 comprises emission optics 25 which are suitably chosen and/or

suitably arranged with respect to emission member E, wherein emission optics 25 may
comprise or even, as shown in Fig. 1, be a passive optical component L2 such as a lens

15  member, e.g., a composed lens. Instead of having a usual setup with all optical axes A2,
A2’ of lens elements of passive optical component L2 and the central axis of emission
AE of emission member E coinciding, one or more of the axes do not coincide, as

illustrated in Fig. 1.

Detecting channel 30 is, in the example of Fig. 1, designed correspondingly, comprising

20  detecting optics 35 which are suitably chosen and/or suitably arranged with respect to
detecting member D, wherein detection optics 35 may comprise or even, as shown in
Fig. 1, be a passive optical component L3 such as a lens member, e.g., a composed lens.
Instead of having a usual setup with all optical axes A3, A3’ of lens elements of passive
optical component L.3 and the central axis of detection AD of detecing member D

25  coinciding, one or more of the axes do not coincide, as illustrated in Fig. 1. As
illustrated in Fig. 1, the optical setups in the channels 20 and 30 can be mutually mirror-

symmetric.



10, 11). Emi ssion channel 20 conprises em ssion optics 25 which are
suitably chosen and/or suitably arranged with respect to em ssion nenber E,
wherein em ssion optics 25 may conprise or even, as shown in Fig. 1, be a
passi ve optical conponent L2 such as a lens isnenber, e.g., a conposed

| ens. Instead of having a usual setup with all optical axes A2, A2' of |ens
el enents of passive optical conponent_ 4 and the central axis of em ssion
AE of em ssion nmenber E coinciding, one or nore of the axes do not

coincide, as illustrated in Fig. 1. Detecting channel 30 is, in the exanple
of Fig. 1, designed correspondingly, conprising 20detecting optics 35 which

are sui taﬂpkéﬁ NRSEHIADELSMicisMitd lvwe@,ﬁdhm&dmw&;htenﬁmeeﬁ oflponkedfect i n
menber D, whérein defection opt?%g 35 nay rise or even,..as shown ?n

Fig. 1, beeehapads?Qendis P‘éalﬁu%'dnﬁ)ﬁﬁ%?ﬂer{@%% bettepgyapieed i, e g, a

Corfposed 1§V1 dlh%{m%n% s 2034188, @féé%H;@la&ﬁ?df'-@yﬁﬁ!n%ﬁxc%’:thp@Spm'u@tﬁheCﬂxes A3,
A3' of enen s of passive optical conponent L3 and the central axis

of detechn@q;AbmmWUdﬁmeomﬁ@Vmﬁﬁﬁﬂxowﬂ@Ec0|nC|d|ng, one or nore of the axes
do not coincide, as illustrated in Fig. I. As illustrated in Fig. 1, the
optical s&fupsrdidd it Fe. ¢haﬂﬁg}lt$m2@edajyckn8€smanerb®r Fuvhiel isynast lilkedy Osymret ri c.

n axes. | FBHEGRETC] HEvikan AL et SoTane SRR BRFT YRR T, O denee

oper at i oryGrRed 1he sﬁﬂtntg%f ergiddbaea®er E fis interhalypeftactedadthe rupimtsmfarha’ﬁnel s 20
and 30. O course, a mrror-symetric setu aﬂﬁPéggﬁStr te n Fig. 1 can,

but does ﬂw@*h%@%i@@‘%@ShPﬁvﬁﬁgﬂnggﬁngi erecgTmthe i ght

em tted bréta%mxzﬁ ' ?ﬂnﬁﬁﬂi@@(up o UM iSdion] $ptia®3$ ar{dl éﬁﬁis)/nghﬁerﬁlbﬁr@) \Adeldect ion
channel exiting electro-optic arrangenent 40,

ashed | e bectrdprg, &t HERSSHOhvRENBEADED 6 SELPRSITY GRS ot ¢ he
3&?‘::’ S UrJeﬁ§CQ1€§L %E)de (f)Er %%a%dttﬂ@smv@p@ﬁav‘é@c&ﬂde’t&@daﬂlh@@ﬁﬁﬁtﬂbﬁg anl9. If a

undesired cross-talk between the channels 20 and 30. Similarly, referring to the

detection side, cf. the thick dashed line ending at detecting member D, light that would

barely be detectable by detecting member D while having been subjected to a reflection

15  at said upper surface of object 18 while originating from as close as possible to emission
channel 20 would have to originate from a location on isolating member 19, where in
fact no light originates. It is assumed that a three-fold reflection of light (such as a three-

fold internal reflection inside object 18) results in a loss of intensity making the

remaining light too weak to pose a problem for opto-electronic module 1.

20  Ways of realizing optics 25, 35 and passive optical components [.2,L3 like providable

in the embodiment of Fig. 1 will be described below in conjunction with Figs. 6 to 11.

Accordingly, due to the specific design of one or both channels 20 and 30, a cross-talk
between them via internal reflection in object 18 can be successfully avoided. Therein,
it is noteworthy that the lateral dimensions (x; y) of opto-electronic module | are

25 relatively small (note that locating the channels 20 and 30 far-apart can also reduce
cross-talk but increases the — lateral — dimensions of opto-electronic module 1), and that

a high sensitivity can be reached because of an efficient use of light (light emitted from



rotationally symmetric setup (of em ssion optics 25 and em ssi ng nenber E)
woul d / Ohave been chosen, the |ight would have been able to enter detection
channel 30 after the reflection at said upper surface and thus woul d have
been detected, thus constituting an undesired cross-tal k between the
channels 20 and 30. Simlarly, referring to the detection side, cf. the
thi ck dashed line ending at detecting-peober D, |light that would barely be
detect abl e by detecting nenber D while having been subjected to a
reflection /5at said upper surface of object 18 while originating from as
cl ose as possible to em ssion channel 20 would have to originate froma

| ocat i on enissisotiehheld andrighbr imbhgingoardetecting chetnehd0 for hhing detegedidies. 1t i s
assumned th%ﬁ a three-%pld r flqctiqn of light (such as a threefold internal
refl ecti ol PHEPYSBRE Bﬁsfé%n?%gﬂpf§ inaloss of intensity making the
remai ning. light too weak to pose a praoblemfor op%o-electrqnic nodul e 1.
20Ways of Inthgembedimens plysirated | Figd!, 3 partigulafeqturespmpationds msbadnt s 1, 2, L3

l'i ke proviygRRhfayiphhvidie: RrRQerREdfulontbititiord oMdkAnti}Rs d@sceatied bel ow in
conj unction wnt% Figs. 6 to 11. Accordingly, due to the specific design of
one or5 botdmlutrinnepmpRgsand 30, a cross-tal k between themvia interna
reflection in object 18 can be successfully avoided. Therein, it is

not ewor t hy- t hadmissive dnédtdeteatondihnmresi hansan( at leayt)subftaroiptl pmétesymorirec nodul e 1
are relatively, snall gnoLethat | ocating the channels 20 and 30 far-apart
can al so reducESePdeYCPAIRUAY Sq ncreases the - lateral - dinmensions of
opto-electronic nodule 1), and that a h”gh sensitivity can be reached
because of an ef fi CYHITESRISEO e qmapgamep] ofgRirepRndipaertivF 8pHcal 32 - eni ssion

channel E and |i ghteoj ihidAel (B8eQdn d@h@et ddentRANAImRE. &k phatagiget ect ed)
due to the provision of |lenses or lens elenents. In the enbodi nent

il lustdated i n Fi g.refeming tpthetaiigumnent of wappiically agibye surface af the reseetiveed whi ch

may provide a part%&ﬁ@é%t%d%%ﬂE&k gQgQination of advantages. This feature 5
conbi nati on conpri ses em ssion and detection channel s have an at | east

substantially m ol SYTRLL e AGSEAy MOERGPRLEhEPAALL YoR® W L Tespect
to the arrangenent ‘of COrrespon |n% active optical “conponents (detection
menber and em ssi oronpoiars;(c.aDleds plaments;ylaad | y 10referring to the alignnent
of the optically active surface of the respective active optical

conponents) and - possibly also with respect to the arrangement of the housing or housing

15 components; and
in each channel:

— two optical structures, more particularly two convex lens elements, are provided,

their optical axes being at least substantially vertically aligned; wherein

- that respective optical structure which is farther away from the respective active
20 optical component (detection member; emission member) comprised in the
respective channel is at least substantially on-axis with the respective active
optical component (detection member; emission member) in the channel, more
precisely, the respective optical axis of said optical structure at least
substantially coincides with an axis central and perpendicular to the respective

25 optically active surface; and



Wi th respect to the arrangenent and design of the passive optical
conponents (e.g., lens elenents; ) and possibly also with respect to the
arrangenent of the housing or housing 15conponents; and in each channel:
two optical structures, nmore particularly two convex lens elements, are
provided, their optical axes being at |east substantially vertically

al i gned; wherein that respective opticgd_ structure which is farther away
fromthe respective active 20optical conponent (detection nenber; enission
nmenber) conprised in the respective channel is at |east substantially
on-axis with the respective active optical conponent (detection nenber;

eni ssi on _membef) . ji fact BEGNPNOR sirudfRE Sulda8EiIRAheks dWHRds BERESLive opti cal
axis of said opt(l;caC st?ugﬁure g% IeagtaSubﬁﬁgnfially co?ﬁ%?ées mfth an

axi s central aniebrplmpendi cular to the respective 25o0ptically active
surface; and - 33 - the cut face at said optical structure substantially
faces towards thh@héraspesive vgticat hncneh@vie is cloke tothhesspectispediveve opti cal

structure (which is closer to the respective actjve optical t
(det ecti on neﬁﬁ@??C%WP§§W%H&ﬁﬁﬂﬂbW?mE%hﬁ??%@ﬁmfwg?ﬁga fS%%gE ?Cgogﬁgn%el i's

of f-axj s with thechelpimeadorassediant pobdiagreseesointiting apal beeul arly, an
optical axis of ‘this optical structure is, with respect to,the
bef or e- addr essagicelsrlncingiPhep! axie ! thisraptieal STulG 1 MERFERE 5t RS Eef(? Fannel .

addressed coinciding axes, shifted away from the other channel.

Figs. 2 and 3 are schematic cross-sectional illustrations of an opto-electronic module 1,

of an electro-optic arrangement 40 and of light in electro-optical arrangement 40. More
170  precisely, it is illustrated therein how light impinging on opto-electronic module 1 after

reflection at the upper surface of object 18 can travel and not be detected by detecting

member D.

In Fig. 2, the left reflected arrow indicates light like already discussed in conjunction
with Fig. 1. The right reflected arrow indicates the possibility that light may, after
15 having been internally reflected in object 18, enter detection channel 30, but not enter

detection optics 35 and thus will not reach detecting member D.

In Fig. 3 is illustrated the case of light entering detection channel D and detection optics
35 after having been internally reflected in object 18, but nevertheless not reaching

detecting member D.

206 Tigs. 4 and S are schematic cross-sectional illustrations of an opto-electronic module 1
and of distribution characteristics. In Fig. 4, in both channels 20 and 30, distribution
characteristics are not rotationally symmetric with respect to the vertical direction (z); in
Fig. 5, a non-rotationally symmetric radiation distribution characteristic of emission
channel 20 is shown; the detection channel (not shown in Fig. 5) can have a similar or a

25  different optical setup. In Figs. 4 and 5, above the respective channel 20 and 30,
respectively, directional radiation characteristics and directional sensivity characteristics
are schematically illustrated, respectively. In case of Fig. 4, these characteristics are

rotationally symmetric, but not with respect to a vertical axis (z). Therefore, main



Figs. 2 and 3 are schematic cross-sectional illustrations of an
opto-electronic nodule 1, of an electro-optic arrangenent 40 and of |ight
in electro-optical arrangenment 40. More 1lOprecisely, it is illustrated
therein how |ight inpinging on opto-electronic nodule 1 after reflection at
t he upper surface of object 18 can travel and not be detected by detecting
menber D. In Fig. 2, the left reflecteggarrow indicates light |ike already
di scussed in conjunction with Fig. |I. The right reflected arrow i ndi cates
the possibility that |ight may, after 5having been internally reflected in
obj ect 18, enter detection channel 30, but not enter detection optics 35
and t hus ewmissiomatis mdach caetbutibsign axisrd@e:pinm'de,laﬁ dpiages 183 argl 43| Agsarr at ed t he
case of lB@@%n 2N erlg d&tfctlaplgngnng% of% tectl #EFICS 35 after
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reachi ng dekger chmgnet‘remaezrerga frobd )6 axed candB bf M@nﬁgﬁam&l i30; the 0Ss- sect i onal

illustrations.of an o to eI troni nd of distribution
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direction (z); in Fi on-rotationally symetric radiation

distri butlie%f-’r?cw'?acr%tcg%qngb “ethcwsp%%’(%@lf gve eﬁa%%wnzeem%arghmvert% det ecti on

channel (A TRRQWA cditihDio adross Ak BBY&signSi M | ar or a 25different optica
setup. In Figs. 4 and 5, above the respective channel 20 and 30.

respecti Vﬁ'ﬁ{%r a he‘?&&xétfa’ﬁad’xsn'it%%ﬁbh%te?@f’i‘é {;‘%t% al%lkhéil?a?&gleﬂl &G, onal

sensivity ch cteristics are schematically | réspectively. In
case of Rhgughdhe mlamseensslrrmrcﬁctt@mrsz ctnmm@tsevmahat/ammm)yAquﬁmam c, but not
with respe en155|on axi s
ro' anf ooy iR dEbTErE S ol er REOF 1 Gn Bl gl B fesi™E Can be
seen in tieoupjdewihshavehtisas in the | ower portion of Flg. 4, the axes c2,
n2 of em ssion channel 20 diverge fromthe axes c¢3, nB of detecting channel

30; the appi@xinRd & REHFoRALBESsIRns bhie 80Iphi Bdoflnffitondnshref 24 At det ecti on

sensivity,
of the input 31 of detecting channel 30 are indicated.

Fig. 6 shows a schematic cross-sectional view of an opto-electronic module 1 and of an

15  electronic circuit 70 and of a device 10. Generally, with respect to Figs. 6 to 9 and their
description, it is referred to the above-mentioned incorporated US provisional
application 61/509,346 of July 19, 2011. Therein, Figs. 6 to 9 largely correspond to
Figs. 1 to 4, but are adjusted so as to show the broken symmetry or “de-centered optical
arrangements” or “de-centering optical arrangemenst” or optical arrangementd with

20  “partially shifted optical components” or similar in one or both channels 20,30 which
can lead to the before-discussed particular light distributions. Accordingly, details
concerning manufacture and, with the above-mentioned exception, constitution can be
taken from said US provisional application 61/509,346. Only a number of points shall in

the following be explicitely discussed in the present application.

25 In Fig. 6, in the emission channel, the central axis emission AE of emitting member E 1s
shifted parallely to the coinciding optical axes A2,A2” of passive optical component L2,
and in the detection channel, the central axis detection AD of detecting member D is

shifted parallely to the coinciding optical axes A3,A3’ of passive optical component L3.



5 respectively, as illustrated by the thick dotted lines, are tilted
outward (away fromthe respective other channel) with respect to the case
of being symmetric around a vertical axis. This can contribute to a
cross-tal k supression. In Fig. 5 the radiation distribution characteristic
is not rotationally symetric, even though the main em ssion direction nR
coincides with the vertical (z). Also_this can 10contribute to a cross-talk
supression. Main em ssion direction n2 can al so be chosen not to coincide
with the z-axis. In Figs. 4 and 5, the approxi mate positions of the out put
21 of em ssion channel 20 and of the input 31 of detecting channel 30 are

i ndi cat edpas§iv@optRalSddauBnehtsSICNBIEL3 fe CoOSSed G icalmatures eompisizn
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or optlca ar r arnigenent O"partially shi'fted optical conponents" or
simlar 0,30 whi, ah R&ho 11 of

bef or e- df@?ﬁn@@@n%§Wngm$§?P %ﬁ%cw ¢ r| & H%ﬁ@nhﬁgg%%gP%gﬁ§' det ai | s

concer ni ngptérelatitatd m&s@lfancSubwde tslaparabmweenm& (oanexﬂsoebccefptrmbw as a
constitution can be t gke said U OVISI a 61/ 509, 346.
Only a nuPBer): BPLUSSSRR 6}3§ @ g"r‘?lﬂﬁ MRPE I i g B%C“S?B?P%%ﬁe e%gi scussed in
the presephal@Pld gatialrecipgar-THis ialsd cneatr Iﬁenﬂng ssahowmghannm the central
axis em ssion AE of emtting nmenber. E is aglfte ralleg%&to t.he

coi ncldi nghYpaticearss asdignhyi ‘eﬁ@ Ofﬁ?nsﬂ%g‘ﬁ\?é SR ¢%°! and in the
det ecti on,chapnste whdieme SRiWsale @kinSn el 6Ctht 8P ldods itlBige6 tiditgtingmber D i s
shifted parallely to the coinciding optlcal axes A3, A3* of passi |ve opti cal
conponentth¢ Girection gview. The following constituents of opto-electronic module 1 contri

to what is als referred to as the isolating member 19 of opto-electronic module 1:

Separation member S (can also be referred to as a spacer), optics member O and baffle

15 member B.

Fig. 8 shows a schematic cross-sectional view of wafers BW (baffle wafer), OW (optics
wafer), SW (spacer wafer) , and PW (substrate wafer) for forming a wafer stack for
manufacturing a multitude of modules of Fig. 6. Baffle wafer BW has transparent
regions 3, e.g. openings; spacer wafer SW has openings 4; optics wafer OW comprises
20  transparent elements 6 and blocking portions (or non-transparent portions) b, wherein
passive optical components L2 and L3, respectively, comprising transparent elements 6

are provided in transparent portions t of optics wafer OW.

Fig. 9 shows a schematic cross-sectional view of a wafer stack 1 for manufacturing a

multitude of modules of Fig. 6.

It is, of course, generally possible to choose other ways of manufacturing opto-

Ny
W

electronic modules 1 and also other ways of designing opto-electronic modules 1.

Figs. 10 and 11 show schematic cross-sectional views of an opto-electronic module 1

and of an electronic circuit 70 and of a device 10, similarly as Fig. 6 does. But here,



Passive optical conponents L2 and L3 are conposed optical structures
conprising optical structures 52 and 52', and 53 and 53', respectively;
nore specifically L2 and L3 are conposed | enses conprising | ens elenents 52
and 52', and 53 and 53', respectively. (In said US provisional application
1/509, 346, the optical structures and | ens el enents, 5respectively, are
referred to by reference synbol 5 only3f-The foll ow ng constituents of
opto-electronic nodule I contribute to the housing 11 of opto-electronic
nodul e |: Substrate P. separation nenber S (can also be referred to as a
spacer), optics nmenber O and baffle nenber B. They are all generally

pl at e- | i kethandays(ipiolvidire sslbalgehgﬁahd yenpigity éimyibhmns affillestiaedalVeh cl ear from
Fig. 7 show n rious _osch t.Lon %- tuents of
the modul 5errie e BobeBREPONEbuS Py Re BRAHL AP MR lB RS IR 2T
taken in EmgmﬁﬁemihegaﬁaﬂbaﬂammatoﬂwEmgofﬁgimdoéat|ng the direction of
view. The followi ng constituents of opto-electronic nodule |I contribute to

what is ainsFigefoelReh dandss, bhi€optal sttubig: sk elembh (9% a3, el ectronic
nodul e 1. Separati.on nenber S (can also be referred to as a spacer), optics

menber’ 0 BHARFCHYHY) ieconierprbyyisia Fespsct 1oj qissgondRgnRer § agd Helgeng cnesttsE . sect i onal
vi ew of wakelfvdyVudHpdat Lﬁ)t}\(@fo fidal stg@(u(ré)&tlhxfsselé?@én?{fb’ amW3( spacer wafer)

and PM/(substrate waf er) f ormng a wafer stac manuf acturing a
mul t i t uderesfectpady)iesffoentpy \glth BspeRhthfiet, m&f}@ﬁeSBWWagx$rA§n§éarPénﬁ3r -egi ons 3,

€.g. Openhpog f\grﬂl%%or\é’aép‘?r g%ﬁé{:&f'ﬁ%s BPER Qderfs S?BM %ar@@utefheg%&mp“ Ses

20t r anspar eht el ements 6 an ocki ng portions (or non-transparent
por ti ons) relycedtielagiral ep@ssova copsideah Fio Mbbm nmtsald_ng tleerydz-pBpe.rldspeot i vel vy,

comr {51 gl LENS BRI Sl SLEIRNS 500 B080 AMhASGal RLLANSAAGNLRALt ons L of

optlcs wa OWs a SC 1 e oss- Sectronal Vi ew of a wafer
stack 1 feich muimewce lagataamldt&nlslbudéomf) ehodediesoddle Fj thus 6aki2blt is, of
course, gene 055|b e, t.o choose, ot her s, of manufacturing opto-
electronlgﬁﬁég EégﬁF“ﬁﬁﬁ”ék§§n8 W%96W39§"%Tm@ﬁ% !gni ng opt o- el ect roni c
nodules 1. Figs. 10 and_ 11 show schematic cross-sectional views of an

opt o- el ecT‘Peoﬂ‘PQFdr?@éfﬂP’éoﬁo%‘ﬁEf SHECHHEES Q@RISR BIesanFE el shitarle ngsibt e devi ce

10, sim | aplivir@distibGtorfehdReR ristRYtreRE S ely, whitfl can result in a suppression of

15  cross talk when opto-electronic module 1 is used together with an object, e.g., an
objcct 18 as shown in Figs. 1 to 3. With optical structures being lenses, it is possible to
make particularly efficient use of the light emitted by emission member E and of the
sensitivity of detecting member D. The cut can allow the use of optical structures which
could not be accomodated for size reasons if not cut, and it can contribute to the

20  supression of light travelling along paths which might enable cross-talk via reflection at
an object (cf., e.g., Figs. 1 to 3). Thus, the cut can also be beneficial (in particular by
suppressing cross-talk) even if the optical structures of the respective channel are
centralized (not shifted), more particularly if their respective optical axes not

coinciding.

25 InFig. 11, in the emission channel 20, optical structure 52 is embodied as a prism
element. This prisim element causes central and main emission directions to comprise a
component pointing away from the detection channel 30. This way, cross-talk via

reflection at an object (cf’, e.g., Figs. 1 to 3) can be suppressable. In the detection



ot her ways of providing suitable |light and sensivity distributions are
illustrated. Wth respect to other properties of the opto-electronic nodul e
and its manufacturability, these enbodinments are generally identical to the
one of Figs. 6 to 9. In Fig. 10, in both channels, one optical structure or
| ens el ement (52 and 53', 5respectively) is centered with respect to

em ssion nenber E and detecting nenbersp, respectively, whereas another
optical structure or lens elenment (52' and 53, respectively) is off-center
Wi th respect thereto, cf. the respective axes A2, A2', A3, A3', AE, AD.
Furthernore, optical structures or lens elenents 52' and 53 are cut. They

are reducgfinhd 3badpaEalkstrestire 8s istmoatrotiénatly e@nmetric King suchGis by agpherit  al ong t he
y-z-plane. This can /0Osave s

< ace and nake possjbl.e.to. no em ssi on channel
and det eclensrhistignsirarsces 6%‘1940Pat“B“aé]déﬁmﬁteﬁgrse%fh‘ﬂtyrd]ésgﬁ%‘%ogO}lg’teer al extension
of opto- e{ié‘t‘&&i%%h&nél?@!gl' Snelwith HMGinTRY b RentRP&EEJbE didectioRhheng over al | desi gn
of opto-electronic noduie 1. The shifted position of optical structures can

cause t hecqmmsertaeinghg swi Hn sheamigsigi ghgnishd sensivity distribution
characteristics, respectively, which can result in a suppression of Z
5cr osss t altks phagibleapt@ntshebt vamivs wapslef ascamilishing ghe firgged BREPNGAPRCEN obj ect

e.g., an opject 18 gs. shown.dn Figs tQ 3. .\ L &als. SHpugtyres being
| enses, i?fb'{h% ‘“dB’ét?r“g?fesetCBm}m Gt f%%llrgrgwgone)\f/}?l}l%age%tl ugég St the |i ght
em tted bymenvasiien shembaereEMardl fof btehidy sessi tdiffirent sath Watsert i ng menber D.

The cut can allow the use_of. optical stryctu i.C l,d - be
acconodat Bys¥sd igjaLampig 8‘6@0{‘?“ ‘h?)?haé‘ﬂ?l,s Bgﬁ'ﬁ{lﬁ?n\gﬁ] Y {(})oa%’t(aﬂilb{j? g]; to the
20supr essiQpiPitubii@ibe bf @avahthdeng prdvded: desigh synvhiétcibal wightspeetabl e cross-tal k
via reflection at an object écf., e.d., Fi_lgg, :? t§63). Thu§rca} he cut can

al so be bemnissipe prd detcHomehepngl jugh apl gt Eigs @ S oY PHY3ven i f t he
opti cal Shit 65Ol bl REVIHESBRE b nychiRNBk canRionand tatdtivedhdmels shifted),
nmore particularly if their respective optical axes not coin 1i di.ng. 25In
Fig. 11, ilhstated afigdPonFighhhred ivio furhsimerg possiicy it iigel 5% Y4 &fhodi ed as a

prism el e?&?h tJQ#rﬁ'ngEx'l ﬁ@e?%}%f@f%m@ﬁk@@i L6 thalowad fosi@inn@Ric@si on
S

direction 0 ’corrp'rl Sse a conponent pointing away fromthe detection channel
30. This waysa bveseptical strueties (P& FES tri asripaer Papitio; it ’(Sé’fsap%%ﬁg? ©Figs. 1to

3) Ca?}} bep%gpd%rp%?s%vae%kagc‘al Iccpm}w}l%ntg itz,eﬂ gt%tured differently from those shown in
the Figures, e.g., passive optical components being riot-composed elements and/or
having an upper or lower side describing a plane parallel to the x-y-plane. Of course, it
is also possible to provide in one or both channels that (at least) three axes in a channel
do not coincide and/or to provide in a channel (at least) two non-coinciding axes and in

20 addition a non rotationally symmetric passive optical component (such as a prism, cf.

reference 52 in Fig. 11, or a non rotationally symmetric lens, cf. reference 53in

Fig. 11).

Considering the small size of typically envisaged opto-electronic modules 1 of not more
than some millimeters laterally and not more than a couple of millimeters vertically, the
25 shift (in a lateral direction, in the illustrated embodiments along the x-axis) of axes, e.g.,
of an optical axis of a lens element with respect to an optical axis of another lens
element or to a central axis of emission and detection, respectively, amounts usually to
less than 200 pm, rather less than 100 pm and more particularly less than 60 um and

usually to more than S um, more particularly more than 10 um.



- 37 - channel 30, optical structure 53 is a non rotationally symetric

| ens such as an aspheric lens. This |ens causes a non rotationally
symmetric sensivity distribution of the detection channel, e.g., one with a
main and a central detection direction having a conmponent pointing away
fromthe em ssion channel. 5It is possible to conbine the various ways of
acconplishing the first and second aspeggts of the invention (cf. section
"Sunmary of the Invention") illustrated in Figs. 6, 10, 11 in other ways
than shown there. Merely for brevity reasons, different such ways are
illustrated in a conbined fashion in the channels 20 and 30 in Figs. 10 and
11. It cakigi 2 gewkaiparspdctivaticw s abeptokleamhvaninadide 1 ovhjphewn de a desi gn

symretrical with respect. to 10em ssion and detect.ion channel, such as
st r o Sl Penum Ted SRenGe AREr- G SPeaas S48 Btk Bbe pr ovi ded
based on ahdoNeTRE udefifne8dfIBd Bvisioa ol @Gbds@n c@hedR@nfentslik tli¢nt ed in Fi g.
10 or Fig., 11. And it is furthernore possible, in Fig. 10 as well as in

Fig. 11, temdig ddgdlsamesssielnessf therovapenelishapredipanspasntirggionse Nower

posi tion @ife MkmBeMS {s3id@nt FRNEEiOPL. .’I‘E@-Exp%rsé‘djfgt Wireack BRbafi@MembbB AN upper
position. And it is also p055|bFe to 15provi de passive optical conponents

L2, L3 stthaeingpeehingisfif de garspyrentregipashiosan wabhmused farnevati-daimed . e g. |
passi ve ot 1 i i at - d havi ng an
Coper " or Tu e e P 1 S b s g s i o
course, itluitmitcalisdigsob®ibl e to provide in one or both channels that (at

| east) three axes in a channel do not coincide and/or to provide in a
channel (Eig. 13ehstv) aksematderogisacrictiange e conatitderitslof20agdi-¢le@oni non
rotationallélsxnnetgic Bassi e gptical component, (such as g gﬂisn1 cf.

r ef er &hceMBPUS f Emg!Y of PUbspte £ WEHEPIST AR G ‘Frlr]§a ¥78 BEPRHS) cf .

r ef er encem&dtédthErledn arkil in adERIBE] VAEH 4 OGtrbhehissblint&d deredi. doppbl@lil§ envi saged
opto-electronic npdules 1 of not nmore than sone millineters laterally and
not nore PAAA cEbeBEHIE G imagraet dicvitenireb i §/is opgrationglpcopneeted 5 | ater al

di recti ony ehfissidigndhibed Blah@bQecRERREAUDED R B4PRGrbNGedXorXdtblIR axes, e.g.,
of an optical axis of a lens elenent with respect to an optical axis of
anot her | ewissien epher forndirecervesignels Slomgdetestiog mempardy-dn Paeulale certial on,

r espeet i vighy oATBHIIhdHA dnori Bnd G5 hflafin ZRALBIE afPhbBUe baSiohhan 100 pm
and nore particularly less than 60 p.mand usually to nore than 5 pm nore
parti cul asignalsfome dethetimg 1@nphar D. Control unit 8 can also be configured for outputting

control signals depending on detection signals outputted by detecting member D.

Fig, 14 is a schematic illustration of an optics member O in two views: cross-sectional

view on top, top view below. This optics member O may be, e.g., one like usable in an
20  opto-electronic module | as illustrated in Fig. 12 — wherein it is possible to provide

passive optical components on both sides of member O instead of, as illustrated, only on

one side. Two passive optical components L2, L3 (more specifically lens

elements L2, L.3) are present on transparent portions t. They both are cut lenses or

truncated lenses, cut or truncated along a straight line. These lines, and corresponding
25  edges Se and edge surfaces Ss, face the respective other channel and thus also face each

other.

Lenses (or lens elements) L2 and L3 both have a lens aperture describing the shape of a

circle a section of which has been replaced by a respective straight line. This results (in



- 38 - Fig. 12 shows a perspective view of an opto-electronic nodule 1

whi ch can be structured and/or manufactured generally |ike discussed in
conjunction with Figs.!, 6, 10 and 11. The useful ness of the provision of
cut lenses or cut lens elenents is evident fromFig. 12. A so the
usef ul ness of the provision of D-shaped transparent regions 3 in 5 baffle
menber B is evident fromFig. 12. The gxposed flat surface of baffle nenber
B (having openings in the transparent regions 3) can well be used for a

wel | -defined attachnment the opto-electronic nodule 1 to an object, e.g., to
an object like object 18 illustrated in Figs. | to 3. Fig. 13 shows a

schemat i G, 16&R$ Pl‘a&%% h fsm@é aMERVG oma@w debi@ibiriy afapita l@pt B2 IGgitaloni ¢ 10
nodul e |, nane substrate P with em ssion nenber E and detecting nenber

D mount ecﬁxﬁﬂ*@frtb@ﬁ typirally prheriepd jansesmaxihysbea e esedP e‘ifﬁl“fheé nmount ed t her eon.
Control unit 8 can be enbodied, e.g., as an |ntegrated circuit. Control
unit 8 i sAs()\pﬂelr}avc betainleyleenﬁr\weclteeﬁcbovqa thend ars vaFpusaee! IMPeMENHRE ect i ng menber

]P , g.nmd dg?QrS‘i iZH% tﬁ%%{e @Lxg O(ixftlgl&%ornolje!ak gan%rql% é%g(rm%ongn%gteﬁ?ce' ve signals

art contr 15 unit 8 can control the
em ssison z@pect brhé mfvémmaemmalmben@ﬁnhbhglfdandbuh@cmdm sefsttedy i on signals from
det ecti ng menber

unit 8 can f r ut putting
control ﬁﬂ%‘f‘?“&é‘bg‘hﬁf‘ 853’% O%?re’B?r'edelafnﬁrﬁtgf%nsgﬁ 0}%5 QB{IHQ%%ftOectl ng
menber D.ach i/fgand]pﬁsénﬁ: @tlS&QI’d&H&Bﬂeﬁtsl Ah&sdﬁaaidoﬁmooéntmdamhnmemmber Oin two
Vi eWs: Cross- sectl onal view on top gg g bel ow.
% 1& an

Thi nb 0
may be, ehgeof cgpall v Kegreplwg ppes Weﬁﬁﬁ oL ST r&’uf Icﬁ rre °!

i T ustratgdpidy deh@nstbted howr&h@fwau%arh§ha@q}fgsad@|n@mt@mpsﬁmmebxpm| ve opti cal
conponents on both sides of nmenber O instead of

as éustra;j g tonIy on
one siade.deRgtiopass bserpbpd- |R§§F0‘t96r?b6‘r?élm@afli‘?“”l_rgﬂ‘icﬂﬁ‘? %‘r FECPP PE&Mly | ens

el ement s f'r%ne&tg‘z)hsﬁlgg REEERM o hed ARSHAERel RARE HARSioh chabiiely Fx@iidh are cut
| enses or truncated |l enses, cut or truncated al ong a stral ht line. These

lines, andoasoalmspmmung caBhschgbisvakbyapiavidng @ syitpbhadsignsshoysimevith o
respecti ve .onhhel %rﬁ%ﬂ% %&(ﬁ%q]otugH fcﬁ'lrﬁ& Je?&?te%@tﬂ Bar@hdHed for Lh%@ﬁ&ﬁlefsor | ens
(0] a

el errents) R ave ens aperture describing the shape of a

_(I:_Ihlr gl ?egu %gr%$%o€ I)t (gvglo% pnope ens e ergenrtse gixf{f‘r%gtgve% re%racg\?eg %&devo? bSth" ai ght line.

15  channels can contribute to a high sensitivity and safe operation and to a low power
consumption, since emitted light can be collimated, and/or light for detection can be

gathered from a large solid angle.

The provision of both, emission member and detecting member in one opto-electronic
module can contribute to a largely simplified integration of the opto-electronic module

20 in an electro-optical arrangement and in a device, respectively, and the provision of an
integrated mechanical stop like provided by the baffle member also contributes thereto
Each of these and in particular the provision of both, mechanical stop and integration of
emission and of detecing member, also contributes to a simplified way of achieving a
high-precision aligment of the opto-electronic module in an electro-optical arrangement

25  and in a device, respectively. If the device and/or an object to wh‘ich the opto-electronic
module is to be attached is of sufficiently high precision or sufficiently well defined,
and the opto-electronic module has been designed accordingly, the opto-electronic

module is readily integrated with high precision. This can industrial production render



a lateral plane) in a shape at | east approximately describing a capital
letter "D'. Optical axes of these typically spherical |enses may thus be
very close to each other. As will have becone clear fromthe above, there
are various ways of inplenenting realizing the first
(light-distribution-related) and/or the second (conponent-rel ated) 5aspect
of the invention. A certain beneficialg4bight distribution and/or
sensitivity distribution can be realized by one or nore inplenentations
and/ or arrangenents of active and passive optical conponents. And certain
conponents and/or arrangenents thereof can allowto realize specific

benefi ci aindividyhl testing/soperSens; it ¢anibeypssaingt thabedch opw:-cldctroasddalen denonst r at ed
hom1benefici€I.be anhaﬁfng_gfordli hte§pt3§ion and for light 10 detection)
can be apPlEry D RSFYISEVION Etc%ﬁéP%g”?péﬁflgPTy) reflective surfaces can be
kept from establishing cross-talk fromthe enis&jon channil to the

det ect i onAEHEHRE? saigoperaiop Withsutficient gensiiinitpandspilisientapssgalkachi eved by

provi di Ngs@p2widAlRhYired 8 HiNBgnMOH HrdatkioM dfithcAddnétR@inat dfitg er and/or a
housi ng form ng separate conpartnents for the channels. The pravision of
one orS notlectioaisgneduisybyitsych aihigh plignmepbriggisipn fanherpardyd makipgesesy! both 15
channel s &Qﬁpﬁﬁgﬁﬁ&ﬁﬂkﬁui%néﬂﬁh@ﬁdﬁﬁ&ﬁ&iiVity and safe operation and to a

| ow power consunption, sihce emtted [1ght can be collinmated, and/or |ight
for detection can be gathered froma large solid angle. The provision of
bot h, em ssion nmenber and detecting nenber in one opto-electronic nodule
can contribute to a largely sinplified integration of the opto-electronic
nodul e 20in an el ectro-optical arrangenent and in a device, respectively,
and the provision of an integrated nmechanical stop |ike provided by the
baffl e menber al so contributes thereto Each of these and in particular the
provi si on of both, nechanical stop and integration of em ssion and of
deteci ng nmenber, also contributes to a sinplified way of achieving a

hi gh- preci si on augnent of the opto-electronic nodule in an el ectro-optical
arrangenment 25and in a device, respectively. If the device and/or an object
to which the opto-electronic nodule is to-be attached is of sufficiently

hi gh precision or sufficiently well defined, and the opto-el ectronic nodul e
has been designed accordingly, the opto-electronic nodule is readily
integrated with high precision. This can industrial production render 40 -
i ndividual testing superfluous; it can be assuned that each opto-electronic
nodul e attached in a device will work according to specifications.



Achi eving a safe operation with sufficient sensitivity and sufficient
cross-tal k suppression requires a high alignnent precision of the
constituents of the opto- 5electronic nodule, but such a high alignnent
preci sion can be reached maki ng use of wafer-|evel nmanufacturing nethods as
indicated. -41- CLAIMS: 1. A proximty sensor nodul e conpri sing: a
substrate on which are nounted a |ighty;emtting device and a Iight
detecting device, wherein the light emtting device has a central axis of
enissioqgtgnﬁsfirst optical channel and the |ight detecting device has a

central axis of detection in a second optical channel; a plurality of
passi ve optical conponents in the first optical channel and havi ng
respective optical axes that do not coincide with one another; and a

pIuralit&A%P“ﬁag%yW@ﬂﬁﬁ?WBﬁ?“ﬁﬁﬁﬁﬁﬁénts in the second optical channel and
having respectd,¥&aPdd &gillﬁli\ g?&g?odnl?&ltal t BRtttiEOHAGIIRAW At @AGtARAEYIEE,. 2.

The proximty sensor no claiml wherein the light emtting device is
a LED t helter¢inshedigheernitang dovics he$ a eerited pxinof ¢raissipmines Brstensicalrdapned 3nd e

optical ¢o ents in the firs {.i C channe, [ . detecting
devi ce itge gBﬁﬁS{% t&?go(io]eglcte ﬁ'ﬁ? a ﬁ%"graggx Se%freéﬁcggli :{hs21 &F &gg?ﬁé{g?ll Jcl)l h that intersects
the passive oliraRly FpaRARPtiSalicBmpheenssia diedireidpiticall chemehared havig, The
proximty sensor nodule of claim 1l wherein the passive optical conponents

in the firwsetismptiealiaxeriapitionohpgneife vy 98¢ PROUBrst P _conponents in the
second opti C%pl%@@t&%?kaé{%ﬁ%ﬁéﬁcbﬁﬂmis infhe SEBGhARIRKAIBhinheB @RS ingodul e of

claim1l, el assive optical conponents in the first optica
channel resyettisdeopticdliaxet thatatosnohneingids withrode haather. wher ei n an optical axis of
the first lens is substantially aligned with the central axis of em ssion,
and wherein an optical axis of the second lens is offset with respect to

t he cent7. ghe drdxsmidy s@BorSHdds ofddlidlm 1 whereintthe Bl ehditinp dedite/is adiD twat has
conponents in the second optical channel inclﬂde a first leps and a second
| ens, weteairal axis fsniissin thatintersects e Pass & oDIEHSOMPoRLIN Ahg ficst ?‘8“’3’1 i gned

Wi th theGanrak lfe:l;ﬁa@t géteﬁﬁl%%wc@ [ a SHOhNRIRT Rt hadid cQidfal £8¢ ot 1iOh tHahe

second lens I's o t espect to the central axis of detection. - 42
- intersects the passive optical components in the second optical channel.

3. The proximity sensor module of claim 1 wherein the passive optical components in the
first optical channel and the passive optical components in the second optical channel

comprise lenses.

4. The proximity sensor module of claim 1,

wherein the passive optical components in the first optical channel include a first lens
and a second lens, wherein an optical axis of the first lens is substantially aligned with the
central axis of emission, and wherein an optical axis of the second lens is offset with respect
to the central axis of emission, and

wherein the passive optical components in the second optical channel include a first
lens and a second lens, wherein an optical axis of the first lens is substantially aligned with
the central axis of detection, and wherein an optical axis of the second lens is offset with

respect to the central axis of detection.



5. The proximty sensor nodule of claim4 wherein the first lens in the
first optical channel is further fromthe light emtting device than the
second lens in the first optical channel, and wherein the first lens in the
second optical channel is further fromthe |light detecting device than the
second lens in the optical channel. 6. The proximty sensor nodul e of
claim1l wherein at |east one of the pagsive optical conmponents in the first
optical channel and at | east one of the passive optical conponents in the

second opt TE@;&ranﬂﬁ@f‘s%hso'r 'ﬂfb'dulé%f @I&uﬁ d%e%éi‘@%hef}ﬁ§t léhsrif? Ehecﬁrﬁtcdﬂtléil cRffdel RN- 7.
The proximty sensor nodule of claim6 wherein the non-circular portion of

the at |®ustber fmmtlwhahhemﬁmdw&eélpﬁn tbasece@chbcﬁ@rthg firshoptiral ¢hansgl, andt i cal
channel ive
opt1 cal nehitc RRPIER! bl BeaREhidsaltnhnd Whher RRTIne 08 Ruofilf B3RS, 12

8. The pmaxthmsémnawsmth&wwacbdnnell. aiml further including a separation
menber that at |east partially separates the first and second opti cal
channel s from one anot her, wherein the separation nmenber inpedes

pr opagat  ofy, roklhgtytseﬁsromohh@ of cBbth 18MHekdih megeyﬁ&&th@ dsbiQe bptital detecting
device. 9. The proximty sensor nodule of claiml %her |ncI uding a
separ at | @mpepetemn thh &rst aptidabelnngland aletsy osea@%thap@sglvs hetlcfaul e@npasaissecond
opti cal r n nenber is
corrposedt%fg)g’%yag!18 &Japgﬂag{}ﬁa?ﬂ'%e suegéwh% 1?gasl nonnér%&tla?é%{s%lgr ent to a spectrum
of light emtted by the light emtting device and detectable by the |ight

detectin evi .. 10. A sensor dul isin a substrate on which are
mount ed flm:s’raﬁan%{ SERSTF BedBlget C{‘I‘Pm%‘ﬁ%i nﬂ’ieéllop’t Cpr ?‘Eﬁ%gfat%‘ﬁéﬁe‘?sﬁtersect
a centr %ne@f&l% &Em%%;ﬁ&h%nﬁion&h@mhﬁ@ﬁ%@th'i@l’&ahﬁé%&%ﬂe\&%n%hlﬁ orBges that
do not coincide wth one another, and wherein the optical axis of one of
the | ensefghe #deast pnecafdlecpassivhepticehenatonants & 1be sesond spténal dfannel dagetpvird

of f set V\Aneh(mg)@l?lpect to the central axis of em ssion of the LED by an anount
in the range of ‘60 - 100 tun; and - 43 - a plurality of |lenses that
intersect a central axis of detection of the photodi ode and have respecti ve

opti cal that .do not c |nC| de.with one another, and wherein t opti cal
axi S of HnENEIOTHHG) OB BORHEO! Flaink ! dwties o tepaRigs e tﬁ@rﬁéiﬁ%n of
the photwﬂIQ%% %a%ateé {1 @hrst Whd BecoB® BRI étﬁnﬁél@fr@x%mn'é%otﬁ&' suh@ffenptﬁ&ectl on of

t he photodio an anount in the ran 100 p.m 11. The sensor
modul e o%rep@amrrmmbﬁméméﬁiqs pmpag@tmtofélﬁg Mmtthﬁehghéﬂ@égng davico tatherlghgt s t he
centr al %@C gﬁe\%% ssion of the LED has a cut edge, and wherein at |east
one of t enses that intersects the central axis of detection of the
phot odi ode has a cut edge. 12. The sensor nodule of claim 11 wherein the

cut edge f the lenses face t ano her 13. .The s dul e of
O e S s e RSOy R B auie,of PS4 Tivds” PRUEE 4 FRatgh Beppoural g o
the LED gaghityRepdreess fritafl s&ohd HgtidaNéhagRdlt réh %iafiotfbr, dBEREIthen of the

phot odi ode are attached to an optics nenmber, the sensor nodul e further
i ncl udi nsgp%ra tionmembeyds orrappset ef vpeiess! thetribaybsiantalhondtassparentéo an whi ch t he

LED and wher ei n
R L B G T e S A e
sensor rmadwlee of claim 14 wherein the LED and the |l enses intersecting the
central axis of em ssion of the LED are disposed in a first optical
channel, and wherein the photodi ode and the | enses intersecting the central
axis of getRedidsemedulé Bsmpiiiedi ode are disposed in a second opti cal
channel , and wherein the sensor nodul e further includes a separation
menber that atsubstrateenswhighard mpunjedsebBPand4 phawdiodest and second opti cal
channels fro ﬁr]g{ t & :[EEEW?I‘FJ sed of a
mat eri al thargéa@%g bst%ﬁ it ﬁ{eﬁégﬁaté%gtﬁégag?sen%h?& ht Ié]%?ta{i(g by the LED
and det eetmbtivee dpyictlaepthot d!dl(m deincide with one another, and wherem the optical axis of

one of the lenses that intersects the central axis of emission of the LED is offset with respect

to the central axis of emission of the LED by an amount in the range of 60 — 100 um; and



-44 - 16. The sensor nodule of claim 15 further including a baffle

di sposed over the separation nenber and at |east partially separating the
first optical channel fromthe second optical channel. 17. The sensor
nodul e of claim 15, the sensor nodul e including sides conposed of a
material that is substantially non-transparent to light emtted by the LED
and detectable by the photodi ode. 18.,43The sensor nodule of claim17
wherein said sides of the sensor nodul e are conposed of the sane materia
as the separ gty 191'%11 s sttnﬁtmt@;seét%%%ﬁtraq%ﬂs'o@hé%ctﬁﬁﬁﬁ"t@&r%t&d’ft%efahﬂSt and
second optica nel ?ron1one anot her . A proximty sensor nodul e
havi ng @aké respectipe Dp;taial frathmeto amomcwwﬁdor@pﬁmmbaﬁ, apthwhersin the prticebdul e
conpri si ed C|r t board su ted a
LED and*ggﬁﬁS?SBfgﬁégmﬁﬂ%wépﬁr }fﬁﬁﬁn§a§§ran88 5Eghﬁ?1ﬁ)l e??%?%Pthe
first opkiteak e&éh@rm@bermdaméﬂ@fd@twtladbadephao@bd@madam@mmmeradge gh60 f r om
t he second optlcal channel ; an optics nenber; a pair of |enses on the
opti cs meh¥dimand di sposed in the first optlcal channel, and a pair of

| enses on the optics nenber and di sposed in the second optical channel; a
spacer di sposed between the printed circuit board and the optics nenber
and si ded. &“berms«adnmﬁulaofrxmlmrhOathrhatat iesst oupof thnidna¢s thatintarseeta e santealt to a

t f ht ED and. detectabl e b di od
et o e gt sdiostl e CEPRA ol afy SuPEIERLES! et I RIBRRC! PP,

opti cal @i&?s@a@khefb@ﬁtrmx@pifueta&mﬁwsehdm@todl@iemfagseﬁt adigé.h respect to a
central axis of em ssion of the LED, and wherein at | east one |l ens fromthe

pair of lenses in the second optical channel has an optical axis that is

of fset Wit Pl eSRGF ok ]ga%f Fﬁﬁ'ﬁ i ?&h%iﬁh@tut%g&%f‘tﬁ’@leﬁées the iphatiede ode. 20,

The proximty sensor o aim1 erein oné |lens fromeach pair of |enses
is di sposetheon a first side of the optics nenber, and the second |l ens from
each pair of lenses is disposed on an opposite second side of the optics
menber. - 45 - 21. The proximty sensor of claim?20 wherein at |east a

section o THeRewPt oguldRIbRIM | hathetei BE 5@dEésSinfefsectirgthe adntrakaxds of e ssi on
and a section of the optics nenber that intersects the central %ﬁ
%ﬁ) rum of

det ect i cimiasien efdhp bE@anéﬁhealeﬁS&? giteragetipg he Geatral axsof detsrtion f thepho
light e rgré Et??g:hp&’ totéﬁ%phggn@rﬂgergﬂﬁe%gﬁs@mn%dQX fbrffer Hﬁ‘ﬁfdﬁ%’ ?Péi'ﬁcer between the

optics member and the substrate on which the LED and photodiode are mounted.

14. The sensor module of claim 13 wherein the spacer also separates the LED and photodiode

from one another.

15. The sensor module of claim 14 wherein the LED and the lenses intersecting the central
axis of emission of the LED are disposed in a first optical channel, and wherein the
photodiode and the lenses intersecting the central axis of detection of the photodiode are
disposed in a second optical channel, and

wherein the sensor module further includes a separation member that at at least
partially separates the first and second optical channels from one another, wherein the
separation member is composed of a material that is substantially non-transparent to light

emitted by the LED and detectable by the photodiode.



22. The proximty sensor of claim20 wherein the first side of the optics
menber is closer to the printed circuit board substrate than the second
side of the optics nenber, wherein the lens in the first channel
whose optical axis is offset with respect to the central axis of em ssion
of the LED is disposed on the first side of the optics nenber, and wherein
the lens in the second channel whose opfjcal axis also is offset with
respect to the central axis of detection of the photodiode is di sposed on

the firste. sTiteemdor bMAuRRI Llkasn 18 flieHer incBing WA &%}!}»}d&& Yve sRparfiors| @i m 22
wherein each of the |l enses on the second side of the optics nenber has a

cut edgemember angjgblepst paitiglly yepseating thedfrstcapirshchannghisemithe segend eitticglhe | enses
on the sgcond side of the optics menber has an edge including a
non-circular portion. 25. The proximty sensor of claim 19 wherein an

em ssion axis of the first optical channel diverges away froma detection
axi s of second optical, chapnel. 26. The proxim senso f claim19
therei n [ hoTBReTeamomiedT Sy e ool PRategity cmPorante! t hat i s
of f set  Wnhigrisl@BRECSubkantidle o8 MHahdaredX tsligh cRitted ByeRe DEDtRE dbie&abls bptfeset by
an anount in the range of 60 - 100 gm and wherein the optical axis of the
| ens i n pheéodiedeond optical channel that is offset with respect to the
central axis of detection of the photodiode is offset by an anobunt in the
range of 60 - 100 gm 27. A hand-held comunication device conprising: A

di spl ay BrHernsensonchodulprofxiaim il ¥ whereirogaidiidies| of thesehsod imglule arél€omposed of a
substrate on which are nounted a LED gnd F §hoto i ode, wh r?inpgpe LED has
a cent r afe §3pemgieriahAsdhy srRaraiop MAROHHAY it @2HRLY serapales Be i pad of

det ecti 0fdcond opticRlahinné® i bf@hndgigEponent s that intersect the central axis
of em ssion and that have respective optical axes that do not coincide with
one anot her; and passi ve optical conponents that intersect the central
axi s of t i.an: - re ' '

Coi nci defb\?m'?&{dgﬁ{ehtg%%fs %e@.;du .%"{Ignazﬁﬁg#ﬁéﬁleﬁ%gﬁ%g?nﬁ%%?eggﬁ gﬁgcgfej@}aglg&’of claim
27 wher ethantodeleepipdsihgiaxi s of one of the passive optical conponents that

intersects the cenfral.axis of emssiaon of the LED is offset wth respect
to the cent reﬂprf%?? CIEsL QR §F‘63rﬁraf?f°nt‘ﬁlé‘g}tﬁrﬁm‘§’ﬁ&|ataﬁeé%6?‘$ﬁﬁ ot fﬂf’ Sof one of
t he passyN&ciaRhd CRD iCATRGAELR it H%%{t it HRS FHECIpticAlRBasiRNAddBthe pKdtSdiode is
detection of the photodiode is offset wth respect to the central axis of
det ect i onraged ialepproliagdd fromethe serond gpficahediiandlel d conmuni cati on devi ce of
claim 27 whergin.: ical axis of one of the passive optical conponents
t hat interseé@ggphgﬂggg%;al axis of em ssion of the LED is offset with

respect to theepatrerftiernabs @xihs opficsendsisir and dikpdshé in thBfit opticah vipmntl, aml 4 he
range of 60f: 1OQW%§1 and th optigal axi s, of ong of *gﬁvgqssive optica
conponerRa¥ qijgses ot bp gptigsmember and,dispgsed i the sgeopd ppisaf §NBSEL t he phot odi ode
is offset W tdyph@sRBGbsel Betwt@n @R Prinddd @wcli® bodrd d8d rtopats @bmb&eaihot odi ode
by an anount in the range of 60 - 100 gm  30. The hand-hel d comuni cation

devi ce of cl aides 2qmppied of mmateriabihat is seistaptiallyeonplaansparentdp aispesiruBiitfponent s
t hat 'ntl%h%%g{tt%dtbgﬁté&g@){aﬁ&d&é&t%l@ty%p’?ﬂo‘&%d@f the LED has a cut edge, and

wherein ast e passive’ optical conponents that intersects the
central axis werdehelesst one phs frhm thdypdiodi lebes Hiaposad authe €idg eptical channel

has an optical axis that is offset with respect to a central axis of emission of the LED, and

wherein at least one lens from the pair of lenses in the second optical channel has an optical

axis that is offset with respect to a central axis of detection of the photodiode.

20. The proximity sensor of claim 19 wherein one lens from each pair of lenses is disposed
on a first side of the optics member, and the second lens from each pair of lenses is disposed

on an opposite second side of the optics member.
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21. The proximity sensor of claim 20 wherein at least a section of the optics member that
intersects the central axis of emission and a section of the optics member that intersects the
central axis of detection are composed of a material that is transparent to the spectrum of light

emitted by the LED and detectable by the photodiode.

22. The proximity sensor of claim 20 wherein the first side of the optics member is closer to
the printed circuit board substrate than the second side of the optics member,

wherein the lens in the first channel whose optical axis is offset with respect to the
central axis of emission of the LED is disposed on the first side of the optics member, and
wherein the lens in the second channel whose optical axis also is offset with respect to the

central axis of detection of the photodiode is disposed on the first side of the optics member.

23. The proximity sensor of claim 22 wherein each of the lenses on the second side of the

optics member has a cut edge.

24. The proximity sensor of claim 22 wherein each of the lenses on the second side of the

optics member has an edge including a non-circular portion.

25. The proximity sensor of claim 19 wherein an emission axis of the first optical channel

diverges away from a detection axis of the second optical channel.

26. The proximity sensor of claim 19 wherein the optical axis of the lens in the first optical
channel that is offset with respect to the central axis of emission of the LED is offset by an
amount in the range of 60 — 100 pum, and wherein the optical axis of the lens in the second
optical channel that is offset with respect to the central axis of detection of the photodiode is

offset by an amount in the range of 60 — 100 pm.

27. A hand-held communication device comprising:
A display screen; and

a proximity sensor module including:
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a substrate on which are mounted a LED and a photodiode, wherein the LED
has a central axis of emission and the photodiode has a central axis of detection;

passive optical components that intersect the central axis of emission and that
have respective optical axes that do not coincide with one another; and

passive optical components that intersect the central axis of detection and that

have respective optical axes that do not coincide with one another.

28. The hand-held communication device of claim 27 wherein the optical axis of one of the
passive optical components that intersects the central axis of emission of the LED is offset
with respect to the central axis of emission of the LED, and the optical axis of one of the
passive optical components that intersects the central axis of detection of the photodiode is

offset with respect to the central axis of detection of the photodiode.

29. The hand-held communication device of claim 27 wherein the optical axis of one of the
passive optical components that intersects the central axis of emission of the LED is offset
with respect to the central axis of emission of the LED by an amount in the range of 60 — 100
um, and the optical axis of one of the passive optical components that intersects the central
axis of detection of the photodiode is offset with respect to the central axis of detection of the

photodiode by an amount in the range of 60 — 100 pm.

30. The hand-held communication device of claim 27 wherein at least one of the passive
optical components that intersects the central axis of emission of the LED has a cut edge, and
wherein at least one of the passive optical components that intersects the central axis of

detection of the photodiode has a cut edge.



