PACKAGING FOR OPTOELECTRONIC DEVICES TECHNICAL FIELD The
present invention relates generally to optoelectronic devices and more
particularly to a method and apparatus for packaging optoelectronic devices.
BACKGROUND ART Numerous electronic devices, such as digital cameras,
personal digital assistants, and internet appliances, utilize optoelectronic
sensors. OptofleCKNGINENBOR QP FERIECTRONI (CDRYIO&aSare capable of
electronically capturing visual information by converting light to electronic
signals so that this information can be processed or viewed electronically.
Optoelectronic devices, such as image sensors, charge coupled devices
(CCDs), or other light sensitivigEs@nsisrs Lr&tlife the sensors to have a "line
of sight" through the package housing the optoelectronic sensors. A
convéhiamscapiveiiceroitieterettoerburlBPEstesoniantey sesandcapiguetoeularly
HIRRNIE MPUSR ARG SERSRCIS dddRpRckagewith a non-transparent
molded resin or ceramic material, which prevents the encapsulated
semiconductor chip from chemical or physical reaction with the external
atmosphere as well as providg)giregtaiies! pratection to avoid damage to
the semiconductor chip from external sources. Typical packages include
plastim@hecarasnicremderd \aEdeadinss pPackagemenall @ichauray(@GAsistants, and
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passing into the device through the glass cover. Conventional packages for
O@mﬁéfé%wm%@ﬁé@ghﬁé@ﬁﬁ%Sé&f@%tcaﬁrt%wek?ésqeal%améf%%ﬂértfébérfbght
séhanptealas oRifureIBOE@RErhe Bhass coverdosallowiighiioheasbihl® housing

optoeleictronlc sensor after encapsulation of the carrier substrate by either
ﬂﬁlggﬁ)c? SF ERPSTES Hiaterial. Using conventional semiconductor device

packagiog witivgidsptockensinasieave nahatlis auhrpstimesa Foniexaingle, de onto

“&k@ﬁ%&oyg{&)lc%%&%@tﬁl f£%ﬁ&§ep$@§ﬁ'% ?l()l?—?lrmgre?lt molded resin or ceramic
material, which prevents the encapsulated semiconductor chip from chemical or physical
reaction with the external atmosphere as well as providing mechanical protection to avoid
damage to the semiconductor chip from external sources. Typical packages include plastic or
ceramic leaded or leadless packages, ball grid array (BGA) packages, and dual in line
packages (DIP). However, for optoelectronic devices, the structure of the package for the
device regardless of the type of package includes a glass cover mounted on the package so
the optoelectronic sensor mounted in the package is capable of detecting light passing into the
device through the glass cover.

Conventional packages for optoelectronic devices therefore consist of two pieces, a
carrier substrate for the optoelectronic sensor and the glass cover to allow light to reach the
optoelectronic sensor after encapsulation of the carrier substrate by either plastic or ceramic
material.

Using conventional semiconductor device packaging with glass covers has several

disadvantages. For example, the glass covers can separate from the plastic or ceramic



packaging material resulting in the optoelectronic sensor being exposed to

the external environment thereby eventually destroying the device. Another

problem is that moisture can enter the package causing condensation on the

inside of the glass cover thus degrading the image capturing ability and
pegkalitpomperdé viewlting ditichalfptenledirisisese pickbyypecorizised df tipe external
eRIBERRERAUIIDY TR deNiGelRRAS: ough the normal semiconductor wire

bonding process, a cleaning process, and an assembly process to install the
glass‘f?ﬂfg‘?rrﬂ%&tﬁeﬂﬁfda%%ﬁ CSTUFHY ABRRS IR AREATgHomgn the
inslall asthe glising extraupeeskinglsiepagd bgnafore abhayeais] ekt faif #he device.

pack%%%{or oHto%ecftrortllicddev ces having afzin le piece construction wi¥h
improved moisture resistan ea,“j}%‘ jer cost, and higher refibility: B i pess
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have long eluded those skilled in the art. DISCLOSURE OF THE
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methodeadpaRCkaging neda ptoplecireriia sprsticitoaitativaddaamgptiaadly piece

trapsgarent.ﬁlubstrate dz;md.gncalpsulated }o form %he gBtoglect Oﬂif device.
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plac

e of those mentioned above. The advantages will become apparent to

theissESrtEnts e art from a reading of the following detailed description

when taken with reference to the accompanying drawings. BRIEF

DESCRIPTION OF THE DRAWINGS FIG. 1 is a partial cross-sectional view

of an optoelectronic dNeE L S HRR BRI VGG manufacture in
accoa%aﬁnce with.the present invention; FIG. 2 is the structure of F]G.. 1 after.
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form the optoelectronic device.

The package for optoelectronic devices has a single piece construction with improved
moisture resistance, lower cost, and higher reliability.

Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art
from a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial cross-sectional view of an optoelectronic device at an intermediate
stage of manufacture in accordance with the present invention;

FIG. 2 is the structure of FIG. 1 after connecting an optoelectronic sensor to an
optically transparent substrate;

FIG. 3 is the structure of FIG. 2 after connecting other devices and secondary

connections to the optically transparent substrate;
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connections to the optically transparent substrate; 2 FIG. 4 is a plan view of
the structure of FIG. 3; FIG. 5 is the structure of FIG. 3 after encapsulation of
the optoelectronic sensor; and FIG. 6 is a flow chart of a method for
manufacturing an optoelectronic device in accordance with the present
inventién ‘BEST A ODEHKOR CARRYINGOBT THE INVENTION In the

following desarintinputBiarryssspRedic4RialsATse %\éedi')&%ié%@ &nsor; and
thorough understanding of the invention. However, it will be apparent that

the irVEhtfor fdiPBec i AlcR MRRABUPTHRERGbuie daranlodls i g vice in

aaidebscitiing thesgreseaitiouention, some well-known system
configurations and process steps are not disclosed in detail. Likewise, the
drawings showing embodiments of the device are semi-diagrammatic and
not to scale amESTaMiIOTBMOBAARK R INGAYDEBHRMENArENande clarity of
presentation and are shown greatly exaggerated in the FIGs. The term
"horiZonhalfodle wsedi¢rerginos, definad apeciiladetpbraltetiteiiie monventibpaiugh
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“vertical" refers to a direction perpendicular to the horizontal as just defined.
PrRgfisss, wilbpuadhesh spesiés detailpe | yerdgdRatrrid @ilyeurdigdhq ggegnt invention,
sofiél WRIknowHgheEm JONYBITaRE hn@PRcHRARDs e slefinesiyith sespect to

the horjzontal plane. The term "processing" as d herein includes.. .
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partial cross-sectional view of an optoelectronic device 100 at an

intermBeliste shejedrdhatufeactbieecin Bddiepdrser it amerabid e HigsoByasignal

pikhe apiaelecypmie devicr. 1RA Rtk esiannpiicaty. transpatesHESralers to a
leZ.havin %rs surfa%e 04 and asecoz& ﬁurf ce 106. The type of | | .
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"felothe Opivelettronit dadice(d00. ‘Gdaentllly, ‘thehepticadiydrarisparéntnd “under”,
al%u(ﬁ}ﬁgae“g{ﬂgg V. RS &H%Mﬁggﬁg of planarity. Additionally, a variety of
oc

coatings, for example, which
The term “processing” as used herein includes deposition of material or photoresist,

patterning, exposure, development, etching, cleaning, and/or removal of the material or
photoresist as required in forming a described structure.

Referring now to FIG. 1 therein is shown a partial cross-sectional view of an
optoelectronic device 100 at an intermediate stage of manufacture in accordance with the
present invention. The optoelectronic device 100 includes an optically transparent substrate
102 having a first surface 104 and a second surface 106.

The type of optically transparent substrate 102 depends upon the particular application
for the optoelectronic device 100. Generally, the optically transparent substrate preferably
has a high degree of planarity. Additionally, a variety of coatings, for example, which block
infra red or other unwanted wavelengths, can be applied to the optically transparent substrate
102. The coatings are application specific. For example, a night vision camera that captures
thermal images needs light from the infra red range of the spectrum, but a digital camera for
normal use generally has light from the infrared spectrum blocked by a suitable coating on

the optically transparent substrate 102. Anti reflective coatings can provide additional
3



infra red or other unwanted wavelengths, can be applied to the optically

transparent substrate 102. The coatings are application specific. For

example, a night vision camera that captures thermal images needs light

from the infra red range of the spectrum, but a digital camera for normal use
bejeehies aity thesifightpbratinesinfisldbospecartinglotkdd Ispresiddabie Geatpigrally
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provide additional 3 benefits in specific applications, and those coatings can
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attern (()if metal inteﬁcopnect on the first surface 104 us'ng sbtandgrd
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enough to provide a number of package sites that are subsequently
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optoelectronic sensor 200 can be attached by soldering the optoelectronic
WSl 0 tBetRBITkAlZARaFF TAyRPIEES. | Brefbhamipiofier saierfytisds can be
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nickel, copper, a metal beloanging to Group IB of the periodic chart of. .
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efé’rﬁéﬁf@h %@é@ﬁtﬁgnfl%éhﬁawﬁncﬁ@tgegroups, an alloy thereof, a mixture thereof, solder

wettable alloys thereof, and a combination thereof. The material selected for the balls can be
soldered directly, combined with solder, positioned on pre-soldered pads and reflowed with
the aid of liquid flux, or reflowed in a reducing gas atmosphere such as hydrogen, carbon
monoxide, nitrogen, or formic acid vapor.

It has been discovered that the connection of the optoelectronic sensor 200 to the first
surface 104 of the optically transparent substrate 102 can be controlled to a very high degree
by a number of die attach processes used in semiconductor manufacturing. Consequently, the
optoelectronic sensor 200 is substantially coplanar with the first surface 104 and the second
surface 106 of the optically transparent substrate 102.

The optoelectronic sensor 200 is an integrated circuit onto which is mounted a light

sensitive sensor 201. The optoelectronic sensor 200 is positioned on metallization layer 108

4



soldered directly, combined with solder, positioned on pre-soldered pads and
reflowed with the aid of liquid flux, or reflowed in a reducing gas atmosphere
such as hydrogen, carbon monoxide, nitrogen, or formic acid vapor. It has
been discovered that the connection of the optoelectronic sensor 200 to the
sqirbe Yghtazansi Ove setlier ofstlcedly desgrs Jiretnpassipstihreugd 2heappbealipritrolipaent
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semiconductor manufacturing. Consequently, the optoelectronic sensor 200
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Accordingly, the area of the opticallg_/ﬁtransparent substrate 102 over which

TSPt etER S c 18D 0GR BbSMorRIaTREE Rl fdsaiiZSonligy&xampRle. an
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optoelectronic sar 200 through the optically transparent substrate 102. If
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area of the optoelectronic sensor 200. For example, an Infrared blocking
COBIPHIR BRFEPMed vETIHS BHRR A s Ot OrBetr R Vess. R diagh the
opehiceadrisaptoA@rtianitesansoli2Q and dheneptidadlyytianspatantubstrate 102

whiRstrate, 192.qan be filed with an 8‘}9 E?AOE%%%?CSS%"’"S%P%BB%I%H%E I ast Sr’}g?cé’f]]m
a ref?lac Ve Index a chlng materiai, sucn as a refractive index matcning gel,
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and the first surface 104 of the optically transparent substrate 102 while
opdanhisity theedisads patlisddAthe optoelectronic sensor 200 and the first
surfarefdfitheoidher@plicaltyieasispargoheuidst kaie Lo ofl PIG, theteeftasitivging a

o S P e e B B N S
s@pptitatioh. The device 300 is representative of any number of other devices and may
comprise passive components, transistors, logic, memory, other sensors, or other elements to
be included in the optoelectronic device 100. A second metallization layer 302 may be used
to connect the device 300 and the secondary connections 304. The first metallization layer
108, the secondary connections 304 as well as the second metallization layer 302 may be
formed before or after attachment of the optoelectronic sensor 200.

Referring now to FIG. 4 therein is shown a plan view of the structure of FIG. 3. The
optically transparent substrate 102 has the optoelectronic sensor 200 positioned over an area
400 of the optically transparent substrate 102 through which light can reach the
optoelectronic sensor 200. The optically transparent substrate 102 also has positioned
thereon the other devices 300 and the secondary connections 304.

Referring now to FIG. 5 therein is shown the structure of FIG. 3 after encapsulation of

the optoelectronic device 100. The optoelectronic device 100 is encapsulated by forming,
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Referring now to FIG. 3 therein is shown the structure of FIG. 2 after

connecting a device 300 and forming a number of secondary connections

304 to the optically transparent substrate 102. The device 300 is

representative of any number of other devices and may comprise passive
sednp diieneddinansistonsonogier meabbrenerhalaursoroyer behentisidly diarsparent
siRdadudedip:iBe anRingierirepic-Aewiea Q04 566004 MeLalizationigyeind the

302 may be used to connect the device 300 and the secondary connections
SesORaFN S MPLFGHAS T Etih THTRFT P8 OB Sl EBrhERABHS e AnsaryAnt
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salfaghment of the apfoelectronic sensor Zg@t Refering now fo FIG, dhtherein

S Shown a p?an View of the structhire of Ef [}f Fhe optlcafly %ransparent 4

negfssarate 102 has the optoelectronic sensor 200 positioned over an area 400

of thexapdisialli WaRsRAeRSHbSEAIBAZ M TRUGkUIC St 688 62380 dBRcally

optoelectronic sensor 200. The optically transparent substrate 102 also has
UREEHSAL AHENE N PRSHET He RS S0t HR e sEidndAry et ettionkly S04
maP4ndReferringnbevetotial biitersin is klsowiptiesiidoittelef tfdiic Eafter00, or

ot%”‘:é}%%%?t!:%rrhoé %%? Od%toe%hel%”%“icndtﬁl‘%’i%eelf%% 0% Optaelectionic ARNICE cond
00 IS encapsulated by forming, 5 Such a5 by molding, a resin or other
swifisbl 8GepicHigsentintl 5B sRarehiesoptitstlyl frantsherrdhit haastratetade S08 in the

sABS1ERYBRAIING tenRPtRBlS AT ARiF SR L AR e RREFARMEES 30 ARG dhehe

secondary connections 304. A number of contacts 502 are formed throu82h
OpiEAEHIRIMNY 5 B0 BhEPSIRTERPESIACB S tHe BRRSMELIRiIcE8ENseY2od e
rdtp@atie sokeviecs: 30 ¢hen sagandalsle conmectods 30, acimgthesaoitibnsfate

lg%eag&teogl?ctr?nég device 100 as en]?% be necessary. An optical assembly

| t . .
iS po itioned onine second surface 106 of the optically transparent

substitates1 bgenphesitertive thptdelaotowic benksigh 28QreEhel apticaitaistamply be
nﬁgﬂaimyﬂ&%wg? @Y 50@1](09@@8{5'@1” §@§, 59@ fﬁ)stoﬁhlﬁagg I]I'ng &H’@ the second

optoelectronic sensor 200, or other optical comgé)gnents depending upon the
suheGiitOQuPlibstoRi TSIV EAS AR SO S LA o6 (BIcRRBhRRIRF 2chieved.
Csansipiarantsibsteateld2 nrefarabliiidiasvhérceptach SRiBLineties SRECaflH of the

surfl%ce 106 of the 88tical| r%nslparer&ts ST%trate 102 Il%facilitate. ositioningults

OB TSBlcar S22y O I CAH e PN Bor S TR
inppteeiectsdnis demsdror000 Thigrons. Consequently, the method and apparatus of the
present invention provides a simple yet accurate and economical mounting of the optical
assembly 504 to the second surface 106 of the optically transparent substrate 102.

Referring now to FIG. 6 therein is shown a flow chart of a method 600 for
manufacturing an optoelectronic device 100 in accordance with the present invention. The
method 600 includes providing an optically transparent substrate in a block 602; attaching an
optical sensor to the optically transparent substrate in a block 604; and encapsulating the
optical sensor in a block 606.

Thus, it has been discovered that the method and apparatus of the present invention
furnish important and heretofore unavailable solutions, capabilities, and functional
advantages for manufacturing an optoelectronic device. The resulting process and
configurations are straightforward, economical, uncomplicated, highly versatile, and

effective, use conventional technologies, and are thus readily suited for manufacturing
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receptacle 508 can be formed in any suitable manner such as by etching the

second surface 106 of the optically transparent substrate 102. It has been

discovered that because of the high degree of planarity that can be

maintained between the optoelectronic sensor 200, the first surface 104, and
defisesecbad Barfaddy 10eranatielopidhllycomisspareht Sapsireiaing 2 iigheses and
JQRERGES can be achieved. Conventional packages often have variations

where bonding thicknesses and tilt of the optoelectronic sensar. 200 can vary .

by upWaTahSr B RIS Prefbdsredbyft IRvERlBRIRLIIY diRpidiafeddeds 1tis
tdhanuabautod0 micronsy Ghasagusnilyodie meikoshandappakatul of thgparent to

resent invention provid imple yet accurate. and econemical.mounting. of

o S USRS B TR SRS ks
embraspatenicBabstraty a0 moRiéfkatting. nod v iGsewhisteiplisvshoviie ackioovof the
ifhait Pl Rimethad £AR fo5. Mamv fREEH DY BRRPTP Ble QRANH AR VICEILRAARS are to

accordance with the present invention. The method 600 includes providing

beinisprreinf, rrandpstentednd Pansifii i SERG02; attaching an optical sensor
to the optically transparent substrate in a block 604; and encapsulating the
optical sensor in a block 606. Thus, it has been discovered that the method
and apparatus of the present invention furnish important and heretofore
unavailable solutions, capabilities, and functional advantages for
manufacturing an optoelectronic device. The resulting process and
configurations are straightforward, economical, uncomplicated, highly
versatile, and effective, use conventional technologies, and are thus readily
suited for manufacturing 6 devices that are fully compatible with conventional
manufacturing processes and technologies. While the invention has been
described in conjunction with a specific best mode, it is to be understood that
many alternatives, modifications, and variations will be apparent to those
skilled in the art in light of the foregoing description. Accordingly, it is
intended to embrace all such alternatives, modifications, and variations,
which fall within the scope of the included claims. All matters set forth herein
or shown in the accompanying drawings are to be interpreted in an
illustrative and non-limiting sense.



7 THE INVENTION CLAIMED IS: 1. A method of packaging an optoelectronic
device comprising: providing an optically transparent substrate having a first
surface and a second surface substantially parallel to the first surface;
attaching an optical sensor to the first surface of the optically transparent
TELBY sk T R dYdde pracle in the second surface opposite the position
of the optical sensor; attaching an optical assembly in the receptacle; and
encapsulating 1RE ShcBtE8RLS A OH RE SHERSE BY FatRABTY &n
optoglestidinicad @picen By chaiprechindsintdhavhereiivattadhéag@ahoptioal surface

f&?tds_ﬁrr‘i’{@éhe group of solder, gold,

sensor uses halls,of @, matetinl Sl
platinum, nickel, copgler%qa met%l%ae onging to Group IB of the periodic chart

of el@iehirs anrpriistkrsmant theriditiodetall groepacally Anaypaeresibyrate;
mixtufsthesenkepldar ivaftaklie Alloysthassnssiend EpeHminatiRnoheg Qbndor;

The methad of packa#ing anloptoelectronic device as claimed in claim 1
furthel RO I SHASHAY S tePa &iR¥ads i optically transparent

substtatepsela&diechtromithesgioup of passive components, transistors, logic,
memory, additional optical sensors, and combinations thereof. 4. The _
methdd of pHekaegHyreloptekietigoniic UQAtas BNt adavées inscréaimad frtplavm 1

wERIBRI SRt AHACBiNG A fitebselectadsTpmthe siosuokinfrarethe WiLAYIBRbIder,
color, and combinations thereof between the optical sensor and the gpticall

g?ﬂ&n@?fé‘#&ﬁ?’ JibihatePBe T Re MR ENBY BePRckAGTRY B BptbalscREtiehud of
elamelaimadeinldiaimtic whsied: mttachiogpthenopligahsensor mitackabedaef, solder

W%Rtiggla%ng%ér% (ﬁpgg{?g rgrll%ilga%pniqhvevriggéhe optically transparent substrate
to form a gpace; and further comprising:

3. The method of packaging an optoelectronic device as claimed in claim 1
further comprising:

attaching other devices to the optically transparent substrate selected from the group

of passive components, transistors, logic, memory, additional optical sensors,

and combinations thereof.

4. The method of packaging an optoelectronic device as claimed in claim 1

further comprising:
attaching a filter selected from the group of infrared, ultraviolet, color, and
combinations thereof between the optical sensor and the optically transparent

substrate.

5. The method of packaging an optoelectronic device as claimed in claim 1
wherein:
attaching the optical sensor attaches the optical sensor in spaced relationship with the
optically transparent substrate to form a space; and
further comprising:
enclosing the space using at least one of a refractive index matching gel, an edge

sealant, and combinations thereof.



enclosing the space using at least one of a refractive index matching gel, an
edge sealant, and combinations thereof. 8 6. A method of packaging an
optoelectronic device comprising: providing a glass substrate having a first
surface and a second surface substantially parallel to the first surface;
attaching arfopeibal sémeekagiiherfipptaslgstoniofiehecgresepssivstrate; forming

a recgﬁiﬁ‘aﬁ%érhtgﬁé%@ﬁ%@ﬁfﬁﬁﬁgoﬁﬁ%iE%rﬂa@epiﬁ%itio{é&fnﬁ‘@u%ggéh%%ﬁﬂy
attaching an optical assembly in the receptacle; and encapsulating the optical

sensor. 7. THENRRBEd MRS an optoelectronic device as claimed in
claimaGavtiherainoatiedhing @noapticabisensoe ubas pals abanmaierial selected

from the group ofsol;]'igr old, platinum, nickel, copper,.a metal belonging to .
o B B R B TR R
groupstaghizglay abereafssambixtir éhtnierepfaaalded wettable alloys thereof,

and a.gopbinatiomthsigok &ndfre method of packaging an optoelectronic
device as claimed in claim 6 further comprising: attaching other devices to

the glass sulisiraialseladtgadkagnthengmpuiet passiveviconmpenaiits] in claim 6

wiaRsistors, logic, 5“855‘0% hadditiona) oplical Sensors, and, cCombinations: < 1der,
ereor. g method o packaging an op%e ectronic aevice as gfauﬁed n
geldimlgifumhardomprigiay: ateahiriglarfiteg selécteg ftBnethbegnsupdyd chart of

fianeda Hit@vinlat (ol afch ﬁ@{ﬂ%?@}@%%@%é?@&%%{hﬁ&ﬁ%h solder

sensor and the glass substrate. 10. The method of packaging an
wEpibk abshikerlice b’ R H15e%s wherein attaching the optical

sensQr attathes th%o&)ti%al sensor in spage&i r?lationthipC) with tlhe ass . .
. € method o pac %n&an 06) oclecironiC device as ﬁalm in claim 6
substrate to form a space; and further comprising; enclosing the space using

futhersssmopresiogfilling the space with a refractive index matching gel, an edge
SealaﬁEa&HggCQﬂg?'%UQ@sc’ {Qetﬁ%oélass substrate selected from the group of passive

components, transistors, logic, memory, additional optical sensors, and

combinations thereof.

9. The method of packaging an optoelectronic device as claimed in claim 6
further comprising:
attaching a filter selected from the group of infrared, ultraviolet, color, and

combinations thereof between the optical sensor and the glass substrate.

10. The method of packaging an optoelectronic device as claimed in claim 6
wherein attaching the optical sensor attaches the optical sensor in spaced relationship with the
glass substrate to form a space; and further comprising;

enclosing the space using at least one of filling the space with a refractive index

matching gel, an edge sealant, and combinations thereof.

11. An optoelectronic device comprising:

an optically transparent substrate having a first surface and a second surface
substantially parallel to the first surface;

an optical sensor attached to the first surface of the optically transparent substrate;

a receptacle in the second surface opposite the position of the optical sensor;

an optical assembly in the receptacle; and
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11. An optoelectronic device comprising: an optically transparent substrate
having a first surface and a second surface substantially parallel to the first
surface; an optical sensor attached to the first surface of the optically
transparent substrate; a receptacle in the second surface opposite the
positihcottheutaptieat!seingdhe antisplisdisassembly in the receptacle; and 9
an encapsulant enclosing the optical sensor. 12. The optoelectronic device |
as cldimed &SN TS 0 SRCIERSEITR TAndtasen tSingsalIeROA 1S
amaaliediak sl ®atBcoframitei gratg el Sotde thg glduplatinudar, nioke lpl aappernikel,
metal belonging to Group-IB of the periodic.chart of elements, a metal from
BB e PR B G T 100 e peapal by Ee RS Ll 66 e
transitislengliv y&s ahes.edf, albeyd theeeshbinatioereHbeeasf, 38ldPhe Wisleleleldensrieereof,
afeYissasnglaingd iclaim 11 further comprising: other devices attached to
the optically transparent substrate selected from the group of passive
compimentSHE apsisiarsolngizyiae metyinadditionahoptitalhse earsisand
combinations, heraof .1 optegierionic deviae asclaimed in el A, or
further comprising: a?ﬁter selected from group of In rarea, ultravio et‘jg
color, and cprsivinatopsonthesduibetovedngihentiionl sedisona gt sptierllynd
transparent Sihsiiiaigndethe optoelectronic device as claimed in claim 11
wherein the optical sensor is attached in spaced relationship with the
optically tramspafgsilssthstiate wiedasnlampanecihiaieg 1Rectsmpdigther
oo o ek alloas ?%‘?nogh% rerf&"i““%’teih’}feé‘ fnl?ltt?h\llp(?egelc’oﬁ)r}, edoe 263180 ons
and combinations thereof in the g)pace. B S\n optoelectronic’device
comprising:thegiaSbestibatrtateopacaheeasfirsnd thfacetianty & seporvdtsuHsite.
substantially parallel to the first surface; an optical sensor attached to the
gl assléubstr (é:optoelectromc device as claimed in claim 11 wherein the optical sensor is
attached in spaced relationship with the optically transparent substrate to form a space there
between; and further comprising:
at least one of a refractive index matching gel, an edge sealant, and combinations

thereof in the space.

16. An optoelectronic device comprising:

a glass substrate having a first surface and a second surface substantially parallel to
the first surface;

an optical sensor attached to the glass substrate;

a receptacle in the second surface opposite the position of the optical sensor;

an optical assembly in the receptacle; and

an encapsulant enclosing the optical sensor.
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a receptacle in the second surface opposite the position of the optical sensor;
an optical assembly in the receptacle; and an encapsulant enclosing the
optical sensor. 10 17. The optoelectronic device as claimed in claim 16
wherein the optical sensor is attached using balls of a material selected from
the gidup oflSeleripelsoleRptadinying anidkishecoppeim d trighelchelbhgitigaosensor is
R 188 thensripdiasharial elamenishe msigbiresuthe dransitianmeirkel,

groups, an alloy thereof, a mixture thereof, solder wettable alloys thereof,

RS2 BRI e R ST, HhelohfoRtEetsiBa e e e MnimBg i Erghthe
triGsftistherccompiisingn ativer dewioesaatinchedlierthe giaks sunatiatalkglediadof,

aﬁ{pmc(t)h%%%%g %1; passive components, transistors, logic, memory, additional

optical sensors, and combinations thereof. 19. The optoelectronic device as

claimegl in cigim, JBRGT COMRESIN Alligh SEIRCRAHA: e grRuR of
infrared, ultraviolet, color, and combinations thereof positioned between the
opticARENLBrSHIAHS S dhibetiaste SH P BISERle kBB TEtLR 45 Passive
claimed in dainpdfemd)eteinithegpticat sensasis adacihead irppatestnsors, and
relationshipcv(\)/ittﬂ)i%ra\f1 Oqllaf':hse rset(J)(sastrate to form a space; and further comprising;
at least one Of & refractive index matching gel, an edge sealant, and

Combf@ationﬁleﬂaﬁ{(%?édlﬂc;mg §RAGEasIdtaimed in claim 16 further comprising:

a filter selected from the group of infrared, ultraviolet, color, and combinations

thereof positioned between the optical sensor and the glass substrate.

20. The optoelectronic device as claimed in claim 16 wherein the optical sensor is
attached in spaced relationship with the glass substrate to form a space; and further
comprising;

at least one of a refractive index matching gel, an edge sealant, and combinations

thereof in the space.
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