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,

chips thot A NG S o e S Atk 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 :}%:CDS), or other light sensitive
sensors, require the sensor%]@gmélﬂ' E&Dsight” through the package
housing the optoelectronic sensors. A conventional optoelectronic device

uddIRFBA BN AeE rlaltRig et GRS AR MirE b Bios particularly

to a mABuAted inppRackIoe pailka giNe BfeIsRss a1y deeiged resin or ceramic
material, which prevents the encapsulated semiconductor chip from

chemical or physical reaction with the external atmosphere as well as

providing mechanical protegtighde. g¥Ris§a(page to the semiconductor

chip from external sources. Typical packages include plastic or ceramic

il Onleadless RagkAges U &% ﬁglgﬂ%@ﬁ@,yp@&ﬁgl%ghgﬂﬁs%i&ﬁgs, and

' dualin line packages (DIP). However, for optoelectronic devices, the
interngtranlipacshiv bz RatpS RsieiEC devtessreQatameiionth sajnasotpacrzgenductor

chips MRS & HIBRS GOMRE AR %ﬁﬂ?n%%ﬁ%iﬁ?oﬁﬁ&tﬁﬂt%'%ﬁ%ljﬁng light to

sensor mounted in the package is capable of detecting light passing into
clectrehéc derneds tisroulit thiei gl aersaniem Convostiorasskajesfored electronically.

Optoe‘i’é@f?&lﬁ@ﬁ%i&g,es\@ﬁﬁst%"a%f@5@11%‘3&5,i§ﬂ%@’%@?&?§e@c§?§1@@®p§fr@{§er light

for the optoelectronic sensor and the glass cover to allow light to reach the
sensitpjstoeisetfoitd wenhsor sftsPEnapavRationnst eh éi@ar?’iéhrwﬁgtﬁaﬁeuw@mérousing
the opPbRRIGBh R&I&RlEs. Material. Using conventional semiconductor device

packaging with glass covers has several disadvantages. For example, the

gRSPBYRISTAIBOSIUTETOAF RS Rty NERPAMA1 DERIREgIAgClor chip onto
whichgﬂ)giﬁqéglgf)?si's'|mm&b?n0@tﬁz§!§%@)w&l§§m-9§fﬁga?m%%thspsin 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, such as 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



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 quality of
the device. Additionally, the finished package consists of two pieces

packab@aIiiRgCNa qgéﬂ@@n%? REshdhsprEne MerRALSLPICRN AUPNWIKB the external

bondingggrocess, a cleaning process, and an assembly process to install

envirgRRGHECSVEHHERMY tretpratiecisieyseof the conventional device

higho@s b RereRUKIGRXarPrasesaibotRtepokhbe efidRetoeradasaasd on the
for a package for optoelectronic devices having a single piece

inside Qf{Re ARSI ek Thp dRsadRSithE As RS SERGEENSRDEF ¥ 38 ghefifgiehe device.
reAabitibhang!utie TmishtesecREQE IENSI IR E REEPIlRRY KU DHdBNice to pass

developments have not taught or suggested any solutions and, thus,

througly the SREE RIS R ABHIH & HE RO RIHE ARFSE- th 6 S8 R BEORF iR Ark an assembly

procedd RGAHURE Qs Thiked MYENT RN IdR Areseotinyentiepiaxnidas Mvice high
optoelectronic device and method of packaging. An optoelectronic sensor

as wellasteanEiesShedlReaif S arent substrate and encapsulated to form
thEneRiRRICEHABIR devichr tnflagane iptceelntat apisdevivashasiagle piece

single piece construction with improved moisture resistance, I%_e_r cost,

constryg RN GHEY VEREDVEY OSTMRH S Ui TS of e RGN Fik er

agvaniage soinhaskl it ke iavelaeen AbHRossishe Biiepeidabexeogments have not
advantages will become appare se skilled in the art from a

tto th
taughtr o2 fihgebP e ARG datan BB BATR A S RO PerdRA g cluded
those HRell&@&cEompanying 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; Fi{pe 21ig) et eitura R iRKA=Nra iRy connecting an

optoelectronic sensor to an optically transparent substrate; FIG. 3 is the

styetWieRh FIR AR bRANBECURGLBIDEE APYItE AN SEROMAN6d of packaging.
connections to the optically transparent substrate; 2
An optoelectronic sensor is attached to an optically transparent substrate and encapsulated to

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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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. 6is a
flow chart of a method for manufacturing an optoelectronic device in

accordance with the present invention. BEST MODE FOR CARRYING

Old 6 THE A YMEMEHON {Retb@alievdng @esgription, numerous specific

details are given to provide a thorough understanding of the invention.

Holevers Batirieup At thaf He oI AY Be Ipraelrcheitigrier: and
thege speciiqidtailsrtnoprdanéenayofs-oRasurHiel it PIESKRbIMERIIAG device in

some well-known system configurations and process steps are not
accorduefow iy (HEesnt iYL the drawings showing embodiments of the

device are semi-diagrammatic and not to scale and, particularly, some of

the dimensions are for the clarity of presentation and are shown greatly

exaggeratdsbfin Eid (INGSE PReGARR YHOWz 6NtAl THSHBSY hEiONE defined

as a plane parallel to the conventional plane or surface of the substrate,

rdgahd|ésidoufiitg dereniptiion. Minectevssbeetticalt trelersetginen ireptivnde a thorough

underﬁgéaﬁ{gii&f”ﬁlret?n%%@%izqq%@%w% %E'Ingga-é%%ﬁt ﬁﬂﬁh fig 'iﬁ%ntion may be

) t
"above”, "below", "bottom", "top", "side" (as In ewall"), "higher",

practicm&md@wmﬁaﬁnmqgezaié&e befndd Mthy@ép@mummrmgmm invention,
some RIM&nb G ¢ %ﬁpé%ﬁgﬁiﬁ%ﬁéaﬂﬁegq&%é?'Bé{:}gM@%%P&Q&%%%I?Eetaﬂ.

material or photoresist,” patterning, exposure, development, etching,

clbéqﬁmg?,eaﬂwdjraemaﬂwm mm@r&mntplﬁtmesigmg g Lﬁmd-r&iagrammatic
and n{PTRINGR J8SCHREA FHYF U REFRHING NAVGIRE IR HINGEULISSRP¥RGentation

partial cross-sectional view of an_optoelectronic device 100 at an
and ang,fhanadistetbtagecseragduradiidGs-accordance with the present

INYEOUQH: TSHOBIRAIEL OIS AGYIRS L AOHNGUASS AMLRRcATY Hr@‘ﬂ%)@(:;qﬁ%ntional

substrate 102 having a first surface 104 and a second surface 106. The

plane Wp@fffﬁ@ﬂézﬂﬂ? %rdnﬁtrp@séﬁg@m%watéﬁmi@éw&mS dperictie ‘be@ftﬁmléirrefers toa
direct%pl&%ﬂ;@ﬂiéﬁfamﬁ)%@%I&qmgf qg\ﬂ'&s@ qigﬁngi‘ie nq{ﬁlﬂﬂs,t}gﬁcﬂp%mgﬁ”, "above",

transparent substrate preferably has a high degree of planarity.

"beloiadibittemy; atonrietyier coutiigssifsmekamplaghenichlpsek . infeereciad “under”,
are dePHET WIN AR R VRISRISHEAPI A% applied to the optically transparent

substrate 102. The coatings are application specific. For example, a night

vislentermepeotsatisaptirascethberitl inredes Mepasitightof onataimifanktoresist,
patterﬁme&{)g&ﬁr@p%wgl%rg%t,a gﬂ&ﬁ%%?%fﬁn@,r 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 ifrra 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



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 benefits in specific applications, and
those coatings can be deposited on the optically transparent surface 102

benefd 3R QpEHPRIGAHADAIBIAC!IGRI RRBIL IRABHRANUIABHIINGDHREESSn the optically
Coatings can be applied in a variety of ways, such as by deposition, for

transpaeqSHefags d A AL IAPG56P AR RBH REEHST 0P P & ARAHESENERIOSFSS:
vaRptidepesition EppGadDh £tehiRg GOWIRG, BlRING BYadesalinen, for example

sputtering ocess to apply the necessary antireflective, .

or other pr )
Chem%msﬁbé?w@&w&m%&%ﬁbﬁwmﬁ%%ﬂ%%@éiV@@%%%ﬂ?@.ltﬂqﬁle(PECVD)a
etchinl¥{SEwiace fledmndihsosecandsputiaces106 amrehgrigarat@ngply the necessary

referably, substantially parallel to each other. A metallization layer 108 is

antireglgeHue SRR SRS YO dsethodiiil Shotrbeestids aHatern of

metel migregnmest wa thgdinglesyétasd Laffausingstandatdisecanduptererably,
processing. techniques. |t also has heen discovered that processes used

substagiHbnBsRHH et PanBictis oS ANEHAY Bectddl 1 Eomfitkpaidhe first surface

104 bpradpeiiang ha epicstiynanppatentsubstatekboaapcheaiae Broudiface 104
rovide a number of package sites that are subs?qu%ntly separated,
tHé

. top
using Sfapdatdysemigel IRk rBiRs TS WM It 986 1o FiG!S? thasehesd stisgayered that

procedh& stisecture ehir@adnatienepnngelingigagptastectionicseasar 200dommercial
the metallization layer 108 on the first surface 104 of the optically .
produgfionnd ?@&ﬁ&é&ﬁf@%%eﬁéﬂB&r&éﬁe‘&%om BISF SHBUS R iR number

of padbgzerpieéaliization JayeiqLedlysiagRads, 20chtesaljachithe; epiaetrgironic

S e i sutece Lol e Pl wanppten e
optoeleptagiRcHanicr Sersab 200 tadhelimelalizayian legesi 0B Rrafeiaflycthed of the
oI o bl ol patrlclecod o e o SRSl L o
metallizetioeringia daruefnglbatierie adnatatliroie biadeansiton meiag?00ns, the first
g A e Ao o Sl e 219 o
attachéi:‘rebgiy,soumhﬂgedhgitl@lﬁgki&trpﬁﬁiti@ﬂMmmmgﬁoId&retjmaﬂ&ﬁmh layer 108.
pee S A e A 1 TN D AR s ol
gold, yapbruth hakbderahipenveractiiabéthengonnectGroo thB aptokéeptidndic chart of
eleme%?s?%orglgtgpftr%rg] ﬁlg rt%lnsition metal groups, 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
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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

so theSHIRCSHIRIRS tha LptaallyirrasrRarainyhaiate dPsudhee AtfQRifisparent
sensor 200 is an integrated circuit onto which is mounted a light sensitive

substrate, 402 28 1the 1 IpfS it tPotfieIseheric 25838 e hionst Y iREalibafspe of the
opticaBy @fahSsh A sOstitgdigbtisensity e BRSOk Pploc R ERRCEIBRE PBSSEbsitioned has

through the optically transparent substrate 102 in the area of the

no meipizaeh dRieTstIdiosbng AL dbrHinglavare dhsrehe abistdagyight to reach the

optocléaisRRI SR DEIRtArdALONRY ¥ptlieA K eraRealartkBiRERN$0P 209 ifecessary or
desi aElositioned has no metallization layer 108, routing or passivation layers
€SI1r

eradySliciihgthtidrEden secspiber e HosBEGIeNstErthRigHihgroup of

infrar€@RUGRINIABS PSRN Sastaiebiddiodneeassarymr wesuahid, aviietO8ptically
such as a filter selected from the_group of selected from the group of

transppent SYOSRLR bt [BolBF, 58 CErHISNRISAS THAPADPERMPhe Prm&qTofkimple, an

infraréaeRpRIGAYa e 0SRBECHIsIdESIRIGHOZ tic il atermrénesapiaaleatponic
sensor 200. For examﬁle, an infrared bIockingég)éer can be formed over

th%hSpfo:%{iﬁ/ {}%{ﬁgﬁﬁgr £ SO legiropis HEYD bl dbR esically transparent

substr@Rte6EeiFORICERIASAIRAA apstdpappticalyirmaspRierhssvhsthaterdffdctiar index
be filled with an appropriate sealant 204 of at least one of a refractive .
matchingRajerlniig A ial e é%dgwéﬂ%{eﬁwiﬁai%%%ﬁiﬁ@aﬁ% TREre and @

combBRabAgtHRAGEriall landdrecosnhipationcditigrehnl be slgt-aeadingmatrsialdganof the
e formed bet n the edge of the optoelectronic sensor 200 and th

optoc FEFaRRAEE DA HHE LEtLa P ot S RPAA T3 g ent substrate 102

while maiAtaining the $pacodasivahdhpopleaieaioniassenoor 20t dithesfirtice 104
surface 104 of the optically transparent supstrate 102. Thus, the

of the GPRERTIE R AR e okt SRR LA b fgshgeF can be

matchdievoigiidadlyctiaospaieidsubgicaiptivQBif itiaspacessansitcbEiiailes fafc@ssary or

desi Efr icular ?ﬁp‘;E” ation,.Referring now to FIG. 3 therein is shown the

esira Fu%’fh?é’% 3l E8Rnecting a device 300 and forming a number of

seedadary connechins Bkkitcithe sipiiealyéramsparenis SUOSPaiet0bnnecting a

s SR A SR S et o G R S e
substrateotioer eldmekidde 300 incloprddntitiecopfarigaitonbedeticthdiOBevAces and may
comprslgé: 8Qgsir\r/]eeE%Irlrilzla%%%pltls?¥r%rrlgi2%rrn&al%gblg, lflr?grgory, 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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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

such & BRMERNGOf sheSH WetetRp k13- chogyRIpiigadiyorans NRLEH SUDBLRIRsparent

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

substrisitdfyhesrRpareingbs Paiec e tiis Ui R P tight Csherelicticaie’00, and the
secon@RipelastEenin$8030r 2QQinthe epticathctiasmparembsHbsiaiu R 2RI capsulant

ositioned thereon the other devices 300 and the secondary

h ) i
500 Oégs beahgrieonpectesbiorthy QBN HTeNS 5858 19SnhHtinaihsTsfievgst 690, the

seconffdfy- dah@rivAs 30U Iatien BhhsoeRias e uRNip RWEEHIO dEMRe 100 as may be
optoelectronic device 100 is encapsulated by forming, 5 such as by

Necesiididing, a resin or other suitable encapsulant 500 over the optically

tramspptRal fdbsibatesdA2iihesslaysepbngttiesepsagleatanic INserkROdptically
the other devices 300, and the secondary connections 304. A num

ber of
s, YS9 L RRE B SRSCRRAISEHY S0 opEF AR assembly S04

may ig€lneatadidherpeelerinoniceens®sedQidheoathrr dryitearddld bsor 200, or
secondary connectigns 38,4, or to other portigns of the optqeleEtronic

other gptical £EBRLS AP SRON AR RRFEANS SINERY S AMEobEtiordg second

surfacenl teecsabenshstufpea Hipaaéiheuepiierl Y0y pasRasBRt Babstratepldle 508 in the

pposite the optoelectronic sensor 200. The optical assembly 504 may
secongh g %W?n?gé%%PBBﬁ%nggﬁ%%a%é WIS ﬂ&?ﬂ%ﬁlﬁﬂl@ﬁ%@a@&?&mg of the

opticaeRsenBRO504 pihBE eptiert gaRInenascdrpandinptogenihaspResitic 200. The
appli %ioni volved. The second surface 106 (f)fl’the optically transparent
recepigiec I ARSI AY SLTHALP R OR e DL O A s s urtce
106 opithepititgllyiiansparenbstistrate 102 to facilitate positioning of the
optical sser?%l 504 i t%ec rrect position opposjte the optoelectronic
oCh 0 FTTHECTEEiSH: B SOEHS Bb FSURT SR S MaBIE At can be
maintSiied aslyeaictiagpihectatmidesutiace 2006 tfdheraptiagyctromspai@nthe second
f su£§§rat %‘02. It.has been discover%d that[EQec u%(‘a of the high de%r?goof hieved
Surlacs riﬂ';et 5t CBICBeY HATRRAREY BerEdh @gld SlelQIANCES 188, Fogehicved.
Convéhadiigt pucfagesl 0decanthike watonthssuiiace Béainfghdioplieally and tilt of the
) %atn(?%arent sul%ﬁiate 102 higher tol(%anttcgi can be achieved. ‘i . It
OPOe S SR pACK SRS BHEN RRVE K o SUFRRs boRaM G ERCRRSLLey results
in tolandd tfstheéhan about 50 microns. 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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optoelectronic sensor 200 can vary by upwards of 50 microns. The
present invention results in tolerances less than about 50 microns.
Consequently, the method and apparatus of the present invention
provides a simple yet accurate and economical mounting of the optical

devic@ssgmblyreO4inthe sapansisuiage Legwhihartisalivtianspareptocesses and

substrate 102. Referring now to FIG. 6 therein is shown a flow chart of a

technolpgifdd 600 for manufacturing an optoelectronic device 100 in

ageaIdaneenvithihie IIEBEsH HRenBen inl BehjRINGHVGAP ANGJEdES best mode, it is
providing an optically transparent substrate in a block 602; attaching an

to be ydesitend JHrt MY ARy ranSRetdiceiaBstad ypHatiork wolk;Bxngpparent to

those SRERESHaHBGheh ARHEAIBBIOFdRoRlAKBPpiohNUS cHRERHOER is intended to
discovered that the method and apparatus of the present invention

embraeg Al RUChANEERRLSS Madistarotiatdivpbiatioar tehshda apifiadhe seppe of the

includéthetions! advaniagesdorfdnamdaaiing amppioptesttonipasvicedrhfigngs are to
resulting process and configurations are straightforward, economical,

be interRecitbiata U MgHIVA IS AR AHE8RERve, 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; attaching an optical sensor to the optically
transparent substrate; and encapsulating the optical sensor. 2. The
method of packaging an optoelectronic device as claimed in claim



1wherein attaching an optical sensor uses balls of a material selected
from the group of solder, gold, platinum, nickel, copper, a metal belonging
to Group IB of the periodic chart of elements, a metal from the transition
metal groups, an alloy thereof, a mixture thereof, solder wettable alloys

THE IRSERTEN] acamiinatign thereof. 3. The method of packaging an
optoelectronic device as claimed in claim | further comprising: attaching

other dewaastlodhe paticaiydranspareaittatisidatecselesiatsingm the
groueiidolfégassiv? c%gpponents, tra sitstct)rs, logic, memory, additional
oBﬁ%a SN ORI AL W of. 4. The method of packaging
aatoptdsieairopitdevies o claimgitill ¢laimspavdne sabsstartoyididg the
optical SQ/ nsparent suPstrate provides a substrate having a first surface

|
T e

ang 4k n () at%g%?ﬁﬁg an optical sensor attaches an optical

sensor tq.the first surface; and .further comprising: attaching an optical . .

2Zsembiy 15 (et of DR g A R PRl RO ET I St in claim

I whesensoadhimthemathod ctpaokasgindalis opiceeatronic sidndtel dsoctaitnegroup of
in claim.| further comprising: attachi filter selected f roup,of

solde e S E T LR O charcof

clemesénsonatat fleeapti¢alhsitianspeiia prapsstatdlo§ GheFod meathoarefthereof, solder

weita BRGAINAATLPIRGIFCUONG ARMIGR A8 flaimed in claim 1 wherein:
attachmg't

e optical sensor attaches the optical sensor in spaced

refationspip Witlyihg 4P Qﬂ@%ﬁ@"ﬁﬂa& RiepUhRirAle Ja it @ SRaGed ANclaim 1

further comprising: enclosingthe space using at least one of a refractive
furtheiheferpmsitigiing gel, an edge sealant, and combinations thereof.

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

wherein:

providing the optically transparent substrate provides a substrate having a first surface
and a second surface;

attaching an optical sensor attaches an optical sensor to the first surface; and

further comprising:

attaching an optical assembly to the second surface opposite the position of the optical

Se€nsor.

5. 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.



7. A method of packaging an optoelectronic device comprising: providing

a glass substrate; attaching an optical sensor to the glass substrate; and

encapsulating the optical sensor. 8. The method of packaging an

optoelectronic device as claimed in claim 8 wherein attaching an optical

sensor upgs hRliasm amMmpianaiselestediian thnigraepied :Qldesin@aldn claim 1

platinum, nickel, copper, a metal belonging to Group IB of the periodic
whereliiart of elements, a metal from the transition metal groups, an alloy

thereafing mixbpechawrbraptdaicatidpiecallovstheregfacaddationship with the

combination thereof 9. The method of packaging an optoelectronic device

as claimeetifrlMiFaS PRIFHSN RS g A dawaity Bther devices to the

olrssetbsiipiaselected from the group of passive components,
transistors, logic, memory, additional optical sensors, and combinations

tHEKIEF NG theh SPArSISHB b dERsigig &b ppEiHetioMdde el blg grhety cdge

in claim §Aherand: eravicing Rer@ass, substrate provides a glass
substrate having a first surface and a second surface wherein the first

sarface angh¢kiesedpadicigitacenarptpacatiehictdadbing aptigal sensor
attaches an (éftical Bensor to the first surface; and further comprising:

afthef Bga?'l Eﬁ?c%’l zfggé?hbly to the second surface opposite the position

ohtheldptical opansiderddrlio The ghethad wiipackaiging an optoelectronic
device a%claimlgd in .cliim 8 further comprising: attaching a filter selected

frERS IR G BRU0F RRPSAEGtit¥aviolet, color, and combinations thereof

bgtweenihe oplical sensonand he glass substrate (12, Ihe mehodhofy claim s
packaging an optoelectronic device as claimed in claim 8 wherein
whereattaghehgnthanaptical semsorattabhids dhie optodsehsoedriispadsedgroup of solder,

gold, ﬁ%ﬁp@?é&gﬁgn t@(?p}%lra}sg %Jei%ﬁcltrgg?otﬁ)gfgé & é}raglﬁga ﬁ@%%utﬁggelgeriodic chart of
elements, a metal from the transition metal groups, an alloy thereof, a mixture thereof, solder

wettable alloys thereof, and a combination thereof

9. The method of packaging an optoelectronic device as claimed in claim 8

further comprising:
attaching other devices to the glass substrate selected from the group of passive
components, transistors, logic, memory, additional optical sensors, and

combinations thereof.

10. The method of packaging an optoelectronic device as claimed in claim 8
wherein:

providing the glass substrate provides a glass substrate having a first surface and a
second surface wherein the first surface and the second surface are parallel;

attaching an optical sensor attaches an optical sensor to the first surface; and

further comprising:

attaching an optical assembly to the second surface opposite the position of the optical

S€nsor.



enclosing the space using at least one of filling the space with a refractive
index matching gel, an edge sealant, and combinations thereof. 13. An
optoelectronic device comprising: an optically transparent substrate; an
optical sensor attached to the optically transparent substrate; and an

en¢apsuiat aReHINSr thecRRpEizR! %ﬁ%{&*@é&tﬂﬂi@p&@%l@@%”&@a%&@@rﬁ%laim 8
claimed in claim 15 wherein the optical sensor is attached using balls of a
furthep compEsRdacted from the group of solder, gold, platinum, nickel, copper,

asmetalhelangine tadkadd |Rahthadesiedis drathghrlgmentsvidigietablor, and
from the transition metal grou?s, an alloy thereof, a mixture thereof,

solder weRabiBaLRSy ShrreRl ety ReR ANt RERRLABH dhanshe glagh substrate.

optoelectronic device as claimed in claim 15 further comprising;: other . .
ticee LSS (i B D AR ARSI U ARV L ettt ATBR it claim 8

wheregiQiaGfingaksivptRampananitadiRe3istofgidoiensoemapacad dii@ialship with the
optical sensors, and combhinations thereof. 16. An optoelectronic device
soss B B

IR LY T RIZiRRAS AR S OpREEINStransparent substrate has a
firstdosfagatandpaczeasind surfese;dhe optittihgemsospscattadihed tofthetive index
first surface; and an optical assembly is attached to the second surface
oppositenilﬁgﬂbl%iﬁg %f ﬁﬁ%eéﬁ ?Ccﬁf’sgé‘rés ﬁ*f?%}ﬂ%p &f8¢tronic device
aﬁflaim din Ia'tm 15 furéher comrplrising a filter selected from the group
0

. optoelectronic device co 11S1 ::.
infrared, uRrawo ef, color, an coﬁwblnﬁlons thereof between the

opticgitsatisaranpateetephsatiiciransparent substrate. 10 18. An

opioslectpnicdeyice asdiamed. i daim. 15 whereln, (e gpfical sensor s
attached in"space re’flatlons Ip With the opr)]tlga]iﬁ/ ranspare’nat Substrate to
farmeacspadartherel obetavhernpaicdl fumiker. comprising: at least one of a

refractive index matching gel, an edge sealant, and combinations thereof

inlthe spAoeontoclegiropiociedtronicetiavied toalprisiywherein the optical sensor is
attached using balls of a material selected from the group of solder, gold, platinum, nickel,
copper, a metal belonging to Group 1B of the periodic chart of elements, a metal from the
transition metal groups, an alloy thereof, a mixture thereof, solder wettable alloys thereof,

and a combination thereof

15. An optoelectronic device as claimed in claim 15 further comprising:
other devices attached to the optically transparent substrate selected from the group of
passive components, transistors, logic, memory, additional optical sensors, and

combinations thereof.

16.  An optoelectronic device as claimed in claim 15 wherein the optically
transparent substrate has a first surface and a second surface;

the optical sensor is attached to the first surface; and

an optical assembly is attached to the second surface opposite the position of the

optical sensor.

17. An optoelectronic device as claimed in claim 15 further comprising:
a filter selected from the group of infrared, ultraviolet, color, and combinations

thereof between the optical sensor and the optically transparent substrate.

10



a glass substrate; an optical sensor attached to the glass substrate; and
an encapsulant enclosing the optical sensor. 20. An optoelectronic device
as claimed in claim 22 wherein the optical sensor is attached using balls
of a material selected from the group of solder, gold, platinum, nickel,

cqgper, a mghaddetandiogitrikrasRBnidhe parirdis GhRFER BleBRRE, Rnsor is

metal from the transition metal groups, an alloy thereof, a mixture thereof,

attachgd iRt LA UnBSRRRE L e pRiIcAHy HBIREE T tiePsBpte1toafgrm a space there

betweBRIQBIERIFARIEDayieRiAg: Claimed in claim 22 further comprising: other
devices attached to the glass substrate selected from the group of passive

cOiisBHeNtS, tan JStRIvE RATh Rt ngaBRioAR Bishcsidansgrd sAmbinations

combinafiRpsothargefspeAn optoelectronic device as claimed in claim 22
wherein the glass substrate has a first surface and a second surface

wherein thedinskiitiaae akrditee sepenrthgurface are substantially parallel;
the gptical sensor is attached to the first surface; and further comprising
afl %%%éPg%t%tﬁﬁbly attached to the second surface opposite the position

ohtheptipticedisensancBed Anlapidalecitanisteleride as claimed in claim 22
further comprising: a filter, selected from the group of infrared, ultraviolet,
cOfbFISRARFE RS %Jrﬁﬁ)% %9?88? ositithed between the optical sensor

ggg the %Igss §Oueli>sct{at§ib2(ff. An ogtqelecgonlc device as clai Ed in claim

Wheréth (e GPticAl SeRSorTs "tACRad i Shated rOIRRoHSATS WK | gensor i

attachgtbssisgbaiiatefte foataralspdeapedrfcofurthergroompfisirigegtdekistpdmenofg nickel,

conpef SN BASRME'EBAGS 1 BLPIRE REAARY A0 SHTRINRIRTS MSIPHom o
transition metal groups, an alloy thereof, a mixture thereof, solder wettable alloys thereof,

and a combination thereof

21. An optoelectronic device as claimed in claim 22 further comprising:
other devices attached to the glass substrate selected from the group of passive
components, transistors, logic, memory, additional optical sensors, and

combinations thereof.

22.  An optoelectronic device as claimed in claim 22 wherein the glass substrate
has a first surface and a second surface wherein the first surface and the second surface are
substantially parallel;

the optical sensor is attached to the first surface; and

further comprising an optical assembly attached to the second surface opposite the

position of the optical sensor.

23. An optoelectronic device as claimed in claim 22 further comprising:
a filter selected from the group of infrared, ultraviolet, color, and combinations

thereof positioned between the optical sensor and the glass substrate.

24, An optoelectronic device as claimed in claim 22 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.
11



