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A COMPOSITE ASSEMBLY THAT INCORPORATE MULTIPLE
DEVICES THAT USE DIFFERENT WAVELENGTHS OF LIGHT AND
METHOD FOR MAKING SAME 5 TECHNICAL FIELD OF THE
INVENTION The invention relates to optical devices and assemblies the
incorporate optical devices. 10 BACKGROUND OF THE INVENTION It is
becoming increasingly common for consumer electronic devices to
incorporate devices that use different Wavele{\%%ths of I,}(%ht. Remote control

(RC) recSfBYIdRvILEs it Mdbidnt ight PRoERERS tALPE)-blides are
examplPE ViCkSiTeRhalS BB IHiffeReN IvavelRIgENCTHig D RNIGHAT are

commonly incorpor%ﬁ%iﬁ%{%oﬁ%ﬁﬁ%g%g’gc %ice. RC receiver

devices and ALPS devices are usedin a wide varie electronic
devices such as television sets (TVs), digital video disc (DVD) players,
personal computers (PCs), laptop computers, notebook PCs, and other

types of devices. RC receiver devices receive electromagnetic signals that
are transmitted oVidrGEANErAhtEHRECE bl HE RO/ EdHIMNter device

opergiRd RYAibT L1l G SR RMBAREIG A IANBIR AR IRIGRIIItRREL

(IR) signals. A photodiode of the RC receiver produces electrical signals
deyiicessponse to receiving the electromagnetic signals transmitted by the

RC transmitter device. The electrical signals produced by the photodiode

are converted into digital signals, which are then processed by the IC of

the RC receiver de¢&-KH W%@E&é@%% @%al that is used by
the algstherimdavicerdaswmilioh dagBE fiecolven?? devicmis ®viplayed
. (e.g., alaptop c mputer)E%(S) cause the electronic device to perform some .
InGRmREiSA 8?@9??@?5“5%&1 EPLOEPIEARBI Setiife PrOYISHIFRERY) receiver
dev@eRived aevieatisdypitallysenscintall RE) desiicisihfeaarthipnd codedctiontit use

aifigmade heteen Gonductors, of he drcut baard and the Japut/output
3783 pads OP e ?gép he%?t recelverlaew e. Cﬂl{% CIrCUI]tnbOard aving
elatioRCdaceivat esdceyendemited 80 Gl Ssdtheresnstalled in theidéectrenief
gt S S SR e gl
personal computers (PCs), laptop computers, notebook PCs, and other types of devices.

RC receiver devices receive electromagnetic signals that are transmitted over an
air interface from an RC transmitter device operated by a user. The electromagnetic
signals are typically infrared (IR) signals. A photodiode of the RC receiver produces
electrical signals in response to receiving the electromagnetic signals transmitted by the
RC transmitter device. The electrical signals produced by the photodiode are converted
into digital signals, which are then processed by the IC of the RC receiver device. The IC
produces an output signal that is used by the electronic device in which the RC receiver
device is employed (e.g., a laptop computer) to cause the electronic device to perform
some function (e.g., run a particular application software program).

The RC receiver device is typically mounted on a circuit board and connections
are made between conductors of the circuit board and the input/output (I/0) pads of the
IC of the RC receiver device. The circuit board having the RC receiver device mounted

on it is then installed in the electronic device and electrical connections are made between

the 1/0O ports of the circuit board and devices or components of the electronic device.
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1 ALPS devices are also employed in other systems, such as home

lighting systems and wireless handheld devices such as personal digital

assistants (PDAs) and mobile telephones. ALPS devices sense the level

of ambient light in the surroundings and adjust brightness so that the

lighting level is not too bright or too dark given the current level of 5

ambient light in the surroundings. ALPS devices typically include an IC

haV| an ambient light photosensor on it that senses the level of ambient

light'i Ptﬁe@dﬂ?Sﬂﬁ‘Eﬁ A5 AR PIBHRREA S ERiCHCBigh AP L s ing systems
an@@snb@agdlmmlacd@taieslgmai i@lpsfmasairggdwssﬂsedﬁ aPIthre Pdold Tobile

vice. T raduces an outpu n tha used by the ectronl

IS i AR S P g 0 BB L e G mand acios
brigbuicss to lllﬁupﬁﬂfdlghtmgrtte/élmotmmo(@bglglad}umahlarbrgmdssdeneildkaof
b AHEEN O ISR MORKRR A0 AL R ARHCR IR Pl manated

on & circuit board and ¢ ﬁnectlons are made between conductors of the
amhr@mllﬁbwamrtm hoiphdssofseretn Pl of anecaircght botheshavirmglings

and JGuLaouRad-aR i S dhannsialsd e RIECHRNG deKAG @ Wotessing by

ectrical connections are made between the I/O ports of the circuit board

theaKbOE%M&fﬂé\@?edéﬁ@é%mél@ww@aéwl thattyosee vhees

eldIAlBORIGY DR IRG FREAY PISARVIRE AR ESIGeNIcE thdntide P Bevice to
circuit board that has the RC receiver device mounted on it and another

PegRENit YRS HAR hiEstthad Ms Pae AR B Fd IR @ IdR Gt T K acFre et R b dief 2y

mdiasymes a 20 significant amount of space in the electronic device. Of

course, r goal In ma ufacturin many consum ectronlc devices
is to %d/glcgglg&%?z‘é Y4 PiuH\?é“Eﬁ‘igg"é‘c?a?“ﬁ%HH?ﬁa SORNE FUNS Ay
mESE&féﬂWB@lfﬁfﬂﬂﬁkMﬁmm@l eltlyiuseath emmpamﬁiahblawesac thihe

ClI'Clll ber av1cge funCtl?endS thattl %nXms atlrc()lni % ePI'CPeIFr(IS vice and

continge to'Increase, w makes it ever increasingly achieve
cleotarallcsire@one dm:madc lbe]wgesebaﬂé(t)epoms wif tbmand@fobwhel R

. OE%)C(%X&J'S (3%i rg)ql ttltﬂe A Eénge&/ége results in a relatively large amount

of space In an e ectronlc evice belng consumed, and also increases

over_Elb@@gté_c.: Hewisatd!tae desiealblethdibrowide e dmzycm anpldhithdemicrRC
indREENYRL g?éﬂﬁ%@ﬁq Mt has the RC receiver device mounted on it and another

circuit board that has the ALPS device mounted on it. Each circuit board consumes a
significant amount of space in the electronic device. Of course, a major goal in
manufacturing many consumer electronic devices is to reduce their size. To achieve this
goal, manufacturers are constantly searching for ways to efficiently use the available
space. However, the number and types of functions that many electronic devices perform
continue to increase, which makes it ever increasingly difficult to achieve overall size
reduction. Using separate circuit boards for the RC receiver device and the ALPS device
results in a relatively large amount of space in an electronic device being consumed, and
also increases overall costs.

It would be desirable to provide a way to implement an RC receiver device and an
ALPS device in a single composite assembly in order to conserve space in an electronic

device that employs both devices. In addition, implementing an RC receiver device and
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ALPS device in a single composite assembly in order to conserve space
in an electronic 30 device that employs both devices. In addition,
implementing an RC receiver device and 2 an ALPS device in a single
composite assembly should reduce costs associated with manufacturing,
assembling and shipping the devices. However, implementing both an RC
receiver device and an ALPS device in a single composite assembly
presents challenges, The phaotodiode of the RC receiver 5 device is .
ani eI EV6 T ELR RIBER SRYRROBLE RS S SHIdI Ry FrSior e ciated with
manafsetarigh)awénightg Shmilathpitletehiidsensor of the ALPS device is
interﬁed to recei\{e vis{blell)i t fr the.surr(?undin § bu {ggLéld be .
shielded from other rcident ight of other wavelengthis'that may come"
sinfgnactimp i @sseaihsprasoosding lyngenedtegphistedoda sitaRE wayiter
e feerparaarGes lnahe, 10 Aleien KRNI hS A LIRDN AUER AR
receiver device and an ALPS device, for example, into a single
lighon$positd asbe mlisipsSn IARYAD PSTd¢Fd ENEPION (T hesginaepigde light

fro%%%@u%%mg_g’,%{ﬁ aRRRIRNGINAEOIPH SR MR ALMALR dRviaRs 15

that operate onlight of different wavelengths, and a method for making
wapdeasdsymapHOEsHpasHe ss8eri Eomprises a circuit board having

a CUWM%I?})@?H@@Q fQrmead: H@ﬁ%ﬂl&ﬂﬁtd %Y&frﬂ%\dgﬁiw@{hat use

_operates on a first set of wavelengths of light mounted on the circuit
dififand wirlenstiheldighishulett Ap&THGed e cnirtapdiver ddindeties for

ex@RpIaERBONsth sRCVMEbSSkOhWwarslgngths of light mounted on the circuit
board, a first filter 20 device disposed at least partially inside of the

cup-shaped opening, and a second filter device disposed the assembly.
The first and second sickiveAREVEE T HEVEN®IBBITIIAN connections that are
Connﬁft?g t% tcorpdyctl%rs of tqg cirﬁuit boa{)q. ;Il-lh? first filter tdevicrem asSes
light of the first St of wavelengthe aRd’filters out ighttoratnar ©F More cevices
thavepeigngthb guct difiatoniydightaftbeafirst setloidfavelekhigthtipassesly.

h the fi ilter ice .25.1mpi the fir vice. T,
T e e BB R AL M SR B e
thefiltars: duistighe it odesicothat lerrgates sochfithsasamlf vigiilofathe eblipifomeented

on?éé"’&k’éﬂﬁ%gg?& PRRRES g ap-sesRnth it tdoKetandmeiRgeH an
e secon
operates on a second set of wavelengths of light mounted on the circuit board, a first filter

device disposed at least partially inside of the cup-shaped opening, and a second filter
device disposed the assembly. The first and second receiver devices have electrical
connections that are connected to conductors of the circuit board. The first filter device
passes light of the first set of wavelengths and filters out light of other wavelengths such
that only light of the first set of wavelengths passes through the first filter device and
impinges on the first device. The second filter device passes light of the second set of
wavelengths and filters out light of other wavelengths such that only light of the second
set of wavelengths passes through the second filter device and impinges on the second
receiver device. The wavelengths of the first set of wavelengths are different from the
wavelengths of the second set of wavelengths.

The method comprises forming a cup-shaped opening in a circuit board, attaching

a first IC that operates on a first set of wavelengths of light to the circuit board inside of
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receiver device. The wavelengths of the first set of wavelengths are

different from the wavelengths of the second set of wavelengths. 30 The

method comprises forming a cup-shaped opening in a circuit board,

attaching a first IC that operates on a first set of wavelengths of light to

the circuit board inside of 3 the cup-shaped opening, attaching a second

IC that operates on a second set of wavelengths of light to the circuit

board, performing a wire-bonding pracess to bond conductors of the first
the.chp SBpsHoRL e cHshEte ASs AL [Kir Rt BRSPS AR SO rIA AT filter
wadleldaghn difé ghipesihapaduwpaning peispasingaasacbottiliepdesiceotodhe
cor?c?ﬁc’cetn}sb !yf EeTﬁr% fflll;ls& ];gE:ernaFI‘ Icte %gscslgcst(yr%rgf?ﬁgherglrsttb%%trg fdis osing a first

waveqengtﬁs andt prevents 1ig t of “Other waveleng‘i s from paissn?g
filthrdergbethetlii stifitdrapeVige@nd, idpiogiregpencthel fidstr e viEheosbeasgtmbly.
mfligcevize passes lank ol e erRnd e QLWARITRONS ARYRTErEIS

ight o other wav%?engt S from passing tﬂroug the second Tilter device
othgm v impimgithg fomthassegdhpugh 1@ Tingddtantvitremiéanpiegingdn the first

IC24YRIAGGT ﬂftElPﬁéo}é%%@é’bé"_’ﬂi'lgﬂﬁ&ﬂﬁées%ﬁr%%iwméﬁﬁgﬁ'é%ﬁ‘&evems
description, drawings and claims. BRIEF DESCRIPTION OF THE

lighpAgthN @S Elengthffistrrass i d IBEx algearecondHE e bAs s A SHOHBIYS
on@hdhednvention in 15 accordance with the exemplary embodiment, which
includes an RC receiver device and an ALPS device mounted on and

electhiesfyeonHscisatses drtatvapianss ridhelnigatiate¥dil MeRasaRRBH

frovieteGbthavaonipesitaissserbi ShawrlinnWG. 1. FIG. 3 illustrates a
flowchart that represents the exemplary method described 20 above with

reference to FIG. 2. FIGs. 4A and 4B illustrate top and side views,
respectively, of tRRUOFPBSIER [RIION Y SHOBVDRAWBNQS DETAILED
DE IPTfON CPF ﬁ(EMPLARY EMBODIMENT In 1at(flcardan e

E .
with T nvERHIBHC ah HE TaEsar QLTS SURRPAIT AP SRR eEGpavention in
acenolantedvoth thsieglmpinquitboaticnsuciwttich thelpdmeapRCoteesinglievice and

an %@’@%‘&%@%8&9@3 ‘on and electrically connected to a circuit board.

FIG. 2 illustrates a cross-sectional view of the composite assembly shown in FIG.

FIG. 3 illustrates a flowchart that represents the exemplary method described
above with reference to FIG. 2.

FIGs. 4A and 4B illustrate top and side views, respectively, of the composite
assembly shown in FIG. 2.

DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT
In accordance with the invention, an RC receiver device and an ALPS device are
mounted on a single circuit board such that they are part of a single composite assembly.
This reduces the amount of space that is needed in electronic devices that incorporate
both RC receiver devices and ALPS devices. In addition, by implementing both devices
in a single composite assembly, costs associated with manufacturing, assembly and
shipping can be reduced. Because the RC receiver device and the ALPS device operate

on light of different wavelengths, the composite assembly includes filtering mechanisms
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This reduces the amount of space that is needed in electronic devices that
incorporate both RC receiver devices and ALPS devices. In addition, by
implementing both devices in a single composite assembly, costs
associated with manufacturing, assembly and 30 shipping can be
reduced. Because the RC receiver device and the ALPS device operate
on light of different wavelengths, the composite assembly includes filtering
mechanisms 4 that prevent undesired wavelengths of light from impingin
e SNBSS B RS LGB BB QRS BRSS! B RC
red¥iecAURGceaniten thelphuldsbesoodéthhaneyee vioat the invention applies
to d%}lls(fl%s ﬁth Bgt\eacp E&RC r%C,etB/a rtlgeeivnlgeenstigncailpA 1g)sstod((1:3 VJ?C%%' t ce:r than RC
receiver teVice§ Ahd ALPS Gevites At mere y B examples of two types
re@ideviecasdhatdbpbiielatidife RO revaeledmgytios samdght -8R dithatwau chdely
o ANRNIBASOLS do mplementin @ Single LOmRRSIiS, ASSRmA: cHSHS RIG Y o
for’ exemplarfllppurposes, the principles and concepts of the invention wi
waydddesutitaathgeiohs tefenpleoecnt imeoipoiativynmi R @srenbdiverheviderarfdr

exéﬂ%? PulSYICE I ARBAE HFOTIRSHR BE5RMRNV ddPFRSKIRAAhe Ath

will understand the manner in which these 10 principles may be applied to
refgipgetipEs GPeENiRs aEde siseixte davinFransrnyth/Biedytiss iBPigRNAgso,
co bSO UMKERNGRDE NTHBIIGS At BSRECH I IRRBYIHIRHO TR AR IRRS HiRle

may be incorporated into a single composite assembly. FIG. 1 illustrates a

prigdeletiayrdmaBptisd Koniadieeaddmrrsitht preTAet torensnt wavelengths

of BgROrdansenyithviigi @xempltamienbadimepécvibiele mahides audl@evices that
receiver device 2 and 15 an ALPS device 6, The composite assembly 1

My Of RS RUHE YO A AHC AP ?étetﬂﬁfggfk)ya printed circuit board (PCB).
The RG.redisandevibk atighthe AL RS dewoeit asenbbunigdherithention in

circuit board 10. The RC receiver device 2 includes an ackage 3.a
el e Sl e S e e
anjAlsPackerally @ Sdparanep (GitT imscAlbRS] deviode ¥ ccomapridesrdr 0Cwibicts

i hi Qli t r(no h Cr i .
orffEHER ARATNER EAMPIABE AR IRCHNE PRI TR Hte JECPY Bvice

areteuavedconréntiyraviaihabid h theerRarketeivhedierietidrindadetan 8 panhdge 3
and- 4 ROpRBHRARRANY WHRARS,AEIA I P9Adchiha TNEHRALHA SR Puput

port that receives the receiver signal, Rx, that is output at a pin
actually a separate IC. The ALPS device 7 comprises an IC, which includes an ambient

light photosensor (not shown). The RC receiver device 2 and the ambient light sensor
device 7 may be known devices that are currently available on the market.

The junctions labeled 8,9 and 11 — 13 correspond to ports of the circuit board 10.
The port 8 is an output port that receives the receiver signal, Rx, that is output at a pin
(not shown) of the RC receiver IC 3 and sent over a conductive trace and wire bonds of
the circuit board 10 to port 8 of the circuit board 10. The port 9 is an input port of the
circuit board that is used to supply ground potential, GND, to a pin (not shown) of the RC
receiver IC 3. The port 11 is an input port of the circuit board 10 that is used to supply
the supply voltage, Vcc, to a pin (not shown) of the RC receiver IC 3. The port 12 of the
circuit board 10 is an input port that is used to provide the supply voltage, Vcc, to a pin

(not shown) of the IC of the ALPS device 7. The port 13 of the circuit board 10 is an



10

15

20

25

30

(not shown) of the RC receiver IC 3 and sent over a conductive trace and
wire bonds of 25 the circuit board 10 to port 8 of the circuit board 10. The
port 9 is an input port of the circuit board that is used to supply ground
potential, GND, to a pin (not shown) of the RC receiver IC 3. The port 11
is an input port of the circuit board 10 that is used to supply the supply
voltage, Vcc, to a pin (not shown) of the RC receiver IC 3. The port 12 of
the circuit board 10 is an input port that is used to provide the supply
OuPAtRGE, t%cﬁe%%ieﬁi}?%é](ﬁ§ LRIy o (HAIE BERHEAL PS ity 1 REe
AlRgiddsiaf 10e7 circuit board 10 is an 5 output port that receives the ALPS
signal, IOUT, that is oytput amig( ot shown) of the ALPS deyic 7.
e Tasarvar sonan i TS SRR e L o oRe® o
resp8¢tiredpeadiiielyirafitthe gitddl tacoprav kiddre @hevidiedcts otlvenglevines (@pt
snEMRANENE(9% B SNRUTNITNG e Flscnalc dRvce. (et WM TS S e
other devices or components use the signals in a known manner, e.g., to
thecsignalsaim apphoatioamegeasn 1o daesexacupld- biyoa pregoandohes sautel by a
préf&RIGNDESS A SR BeRIRGRPE ARG Be ifufiel Rutposes of

describing an example of the manner'in which the composite assembly of
the iROERUGIPIPEYL WesHHIplIBEEHsamHe eidbemBRnes Bevrlychdbespawesta o

RANISHIRE SRRFF IS DeNAPRY e RGIRfe IRIEINSN s RifhaRCritRaalyer
* photodiode IC 4 and tr%% ALF?’@ IC %. This is becauge thelsgdevices are

hayingdprsy sRPaaisILoniRe ke R Gécanizer dephibfeRE seqabirerintodiods IC 4

andhBsAl@sices mayiHe biegiRtaddp dbeicame iy WalsBRAIAIBd Gfuket
For exampleﬁ%e RC recei\éier IC 3 aréd the RC receiver photodigde IC4

as HHESe BT tglSte d AR Ui ECARF TR %Lcﬁ@’&aé&é’emf‘i%@%é‘” e same IC or
in iplementeltl) &diesapplathd@Rdnteghading Maid deRe sciriodhghsad@de
IC or into.two ICs enables the pesite assembly to be further reduced
e e R e K S SR o R
semm@lﬁﬁ_emgdniﬂgss(spabeiwmemtdnhmmei tCaor ehe(o:tnm I slenitdesttha .
co%‘fés‘f‘(@ h%*s‘e'%&%rlé%g‘ﬁl%"é?%‘d%@ei% (eEElMALIsVIES AN AN AL RR ifievice
are mounted on respective circuit boards and installed in an electron
devidéie20Mprstethesdminticioemalsie s1efddesstipade vbes iiestadlashaplan

clAHIEIN Rz anealar ¥ idRluds afditnal dgvicesdhat aravae ardiipAzlps
functions to the electronic device. In
device are mounted on respective circuit boards and installed in an electronic device.

Thus, the invention enables electronic devices to be made smaller in size and/or to
include additional devices that provide additional functions to the electronic device. In
addition, the manufacturing, assembly and shipping costs associated with the composite
assembly are less than those associated with separate assemblies.

The method of the invention for making the composite assembly 1 shown in FIG.
1 will now be described with reference to FIGs. 2 and 3. FIG. 2 illustrates a cross-
sectional view of the composite assembly 1 shown in FIG. 1. The RC receiver IC 3, the
RC receiver photodiode IC 4 and the ALPS IC 7 are attached to the circuit board 10 using
a known die-attach process. However, prior to attaching the ICs 3, 4 and 7, a cup 21 is
formed in the substrate 22 of the circuit board 10. After the ICs 3, 4 and 7 have been

attached, a wire-bonding process is performed to make all of the electrical connections
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addition, the manufacturing, assembly and shipping costs associated with
the composite assembly are less than those associated with separate
assemblies. The method of the invention for making the composite
assembly 1 shown in FIG. 25 1 will now be described with reference to
FIGs. 2 and 3. FIG. 2 illustrates a cross- sectional view of the composite
assembly 1 shown in FIG. 1. The RC receiver IC 3, the RC receiver
beﬁgotodiode IC 4 and the ALPS IC 7 are attached to the circuit board 10

TG 0 B e IitaRH FroCudarieRbeler Rt e SHhing thE)IcL's,

mahididn/whiciupizd benfomms énfoheaLisirdiazawf the circuit board 10.

After e IGo . 4 a0 7 have been 30 altachied, awire honding process e
performed to make all of the electrical connections 6 between the pins o
botiné 1Csuatill demdipeivyS dnstdsipevsell afi theheicopi? beardcifsuliie thmaeredver

i hich,wire b ina.ds performed is,well known. After the ICs 3 d7
philoUIBSOIR 0P AR RO e LI IR [ B R fcar
IR sleaxyewdkyl RavitRdighe trspehiritateribreugh 21 atsl empapssutattheiRG pbetodioge 1C

iR UG Yae A DGR HERLERQVE IRINEPEHERAN Ml AVERAPGhoxy is a

_shown). The clear IR epoxy will allow IR light to penetrate through it and
siligapmbrsorPhe RIet phvibaicas roteaiakpehiami #erigiedanidifegrmal stress

thaVavs! %Ihé&ftﬁ%‘ﬁeﬁ@@%‘i@)@ |¥h%dfk§&9ﬁs%ﬂ‘l@ﬂ§)%i%mﬁﬁiﬂﬁiga%evariety
epoxy that obviates any potential problems associated with thermal stress

of {R-gRA%Y &%l BlGe tolts JB#EsE Ao TRRMMGY BIRIHERN - (CTE)

misnratchpper Auvaciedy tHO0fdMbePOxias aveikial enttheumaiketarépoxy 25.

suitable for this purpose. The upper surface of the assembly 1 is then
Th&é(?é}sé’&rﬁﬂfﬁ%oﬁ%\égﬁﬁ?%ﬁ?éBB .1“‘%1?‘8ftFéﬁEB’é?eﬁF&B%fﬁﬁ/‘E%lﬁsf%%%cess

or appdect usingldoregraceple, Théransipirend khogy@dalts s/ sam Bedpkast pass
molding progess. Th n nt epoxy 2 bient light to.pass..

e S TR S R R TS o FE Yol e R e 82ine

26visiblesfight cutivnghbbiR& voitswippemgtriadd ghab filtetbauy wbledieghgtinly
of i I isible light. Only, the visi i il r t

T AR R S IR U RS A e

ICvisiBledityty %atﬁﬁ@s-ﬁ@%ﬁmﬂm@m thvei lnklekiat theanarec s tisabie fortathesfor

thiQtB[Rﬁéfe. The remaindenefd BrOrRSERSR IR ﬁ&PﬁaT‘BfS@@J SAREERSed when
S

eps used when assembling a circuit board today, and therefore will not
asyg@phRg gryaguit board today, and therefore will not be described.

FIG. 3 illustrates a flowchart that represents the exemplary method described
above with reference to FIG. 2. A cup is formed in the substrate of the circuit board, as
indicated by block 31. The ICs are attached using a die-attach process, as indicated by
block 32. Intermediate process steps may be performed after forming the cup and before
attaching the ICs. After the ICs have been attached, they are wire bonded to the
conductors of the circuit board, as indicated by block 33. After wire bonding has been
performed, IR clear epoxy is dispensed into the cup such that the epoxy encapsulates the
receiver photodiode IC 4, as indicated by block 34. The epoxy is then cured, as indicated
by block 35. The transparent epoxy 25 is then applied by using a molding or casting
process, as indicated by block 37. As stated above, other known process steps are
typically performed after the transparent epoxy has been molded or cast over the

assembly.
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20 FIG. 3 illustrates a flowchart that represents the exemplary method

described above with reference to FIG. 2. A cup is formed in the

substrate of the circuit board, as indicated by block 3 1. The ICs are

attached using a die-attach process, as indicated by block 32.

Intermediate process steps may be performed after forming the cup and

before attaching the ICs. After the ICs have been attached, they are wire

bonded ta the 25 conductors of the circuit board, as indicated by block 33.

After Wird BBl 1o Blser SiIrtbRRR e B SRt ishiHbs Mt
IC§henaupe$ﬂ©Iﬂetnaidhﬂlewﬁ>ay Bﬁﬁg@&bﬂ@tﬁﬁdl@@d@@&ﬁ;ﬁé@hmdwﬂh@ fowchart
nas |nd ?EE block 3t4. The e oxy 8 n cured as ndlcate th block
o Bl Rispaite it Shos DB GE HHEK BT By U ding ae“rr%’ sleps are
pedasting, prape$s cassndicatedi bycbioskr B orAastatec@zos, toﬂbtepé«fmmad

racess steps ar 30 typicall rformed after the transparent epoxy has

beﬁ)éeéﬁnr%gﬂg ortcﬁggts%e\\f/};ra{ gegisem ly. 7 The visible-light coating 26 is

typidalfysappliod 4Bthéusietertiovaidoideey RIP.SedBstianky thEdedoranposte

o VAR IRG A O EESE LaRIPRRNEAS NG MBS BRI n

The invention is not limited with respect to when any of the steps
FlGpe4 Hevid e dl s Bpenpieiists fnsie R femepsisaisiheonpiilee pagre of the

asSURBR/ 1P, bﬁl@%ﬁﬁéﬂﬁﬂl?aﬁ’@é@i}@rﬁﬂ%%{%@Eﬁlﬁml%feﬁq reppeftormedt can
FIGs. 4A and 4B illustrate top and side views, re gpect vely, of the

be s Bithe QYeEM BHAGhON Pt essomihel 2 Atlohis HorAliePts TR In

FIdiMAnERMseshevwl 1enftGE, #38 304hB. ThertlineasionFEEe4TMANNTe overall
. ﬁmonst te the miniature nature of the assembly 1. The dimensions are,
c

Kl %Wﬁliﬁ?&te@”ﬁn}h‘j RERSIGASHRRY | dsaaamsXaha size
an@vérbdonidihe ¥M]yoi theyassainbhyiniso9sPaceim it etue edadcieseem iwhich it
. FIG 4A that the overall length, L, is 3.90 mm. It can be seen in FIG. 4B
s ?Hqé)t ?P{e overall height, H, is 4.65 mm or less. Thus, the composite

asseThbIylﬁemeuthamekynsmﬁhhmctm&hactﬁdmnnazmwmmplwylahz@nwsm‘afbr
the Q%tlon t%@%@%s'{}ag‘%cr% é d?dvgls'l £ eVice e fls & %%?é’edﬁ%%ﬂf‘@e

S pbeen erence exemp ary embodiments

un_fbrsw rbyr]@@s@_: Wi ldrshio HisteatingathenprihiGiplegnameh g badets of thive
eniBYEHIRRs A3 MBS erein and all such modifications are within the scope of the

invention.
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understood by those skilled in the art, many modifications may be made to
the embodiments described herein and all such modifications are within
the scope of the invention. 8 CLAMS What is claimed is: 1. A composite
assembly comprising: a circuit board having a cup-shaped opening
formed therein; 5 a first receiver device mounted on the circuit board
inside of the cup-shaped opening, the first receiver device operating on a
first set of wavelengths of light, the first receiver device having electrical
connections that are connected t&-EoH) R tors of the circuit board; a
whaderthiigeeider device mounted on the printed circuit board, the second
| rgceiver 1t0 devic ogeratingnon a second set of wavelengths of light, the
- doCONG T ceiver e\yicgnﬁgelné'electrical connections that are connected
to candustotsoefdheving aitiyositepeal fisinfiite faeddehdisposed at least
partially inside of the .cup-shaped opening, . the first fil r(f vice passin
Lot T o e B, Bl o B o
opevang|drefiing sechvenalevicky diggnetofaies Afstssetioffwavelemgitihphigheshe first
redliRugb e o Ut Al device-AnshimRinges Ah bR JistdRMiRE R0 @e
second filter device disposed on the assembly, the second filter device
cirgié §ipdlight of the second set of wavelengths and filtering out light of

othey, vurleRaths sHeh thabembalightefihacesand sRhal WRVRleHE R civer

passes through the second filter device and impinges on the second

deyisgiereratuR Rer ST RO SRRl Gt bR hbligl di sronerrdishgtricare
hadliffe i tha wavelengths obihecaereontdsaied warealengtis: Bafe

compo iteéﬁssembjy %aim 1, wherein the first receiver device includes
i

an ifrAREA ISR sRstodRRgS R dratbrrEi e trele tah sprapgged opening,
thenBvefngihs heing:dR g Waketengiias0& S The denyesiteldisemplyuofight of

oth%lf’Jl i\xr/ra]w%’lgylgt I’se éﬂcthl ﬁlg{ (S)tnflylltﬁétgteo\? ﬁlee iﬁr‘g s!elgo?ev%)%len gths passes through the
first filter device and impinges on the first device; and

a second filter device disposed on the assembly, the second filter device passing
light of the second set of wavelengths and filtering out light of other wavelengths such
that only light of the second set of wavelengths passes through the second filter device
and impinges on the second device, and wherein the wavelengths of the first set of

wavelengths are different from the wavelengths of the second set of wavelengths.

2. The composite assembly of claim 1, wherein the first receiver device includes an
infrared (IR) photodiode integrated circuit (IC), the first set of wavelengths being IR

wavelengths.
3. The composite assembly of claim 2, wherein the first filter device is an IR epoxy.
4. The composite assembly of claim 1, wherein said second receiver device includes an

ambient light photosensor (ALPS) integrated circuit (IC), and wherein the second

wavelengths of light are visible-light wavelengths, and wherein the second filter device is
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4. The composite assembly of claim 1, wherein said second receiver
device includes an ambient light photosensor (ALPS) integrated circuit
(IC), and wherein the second 30 wavelengths of light are visible-light
wavelengths, and wherein the second filter device is 9 a visible-light pass
filter located on the ALPS IC such that only visible light impinges on the
ALPS IC. 5. The composite assembly of claim 4, further comprising a
transparent epaxy covering 5 said first and second receiver devices and
a Vé%{meﬁmﬁaségé%ﬁ&)ﬁ?{é? gavfesl s Srhe ‘&éﬁb%}s‘?ﬂéya%‘éé’rﬁt}rﬁl&f“&l&%%, on
thankKiePsimdhe composite assembly is less than approximately 10
millimeters (mm) in width, 4 mm in length and 5 mm in height. 10 7. A
method for making a composite assembly that includes multiple devices
5. thh¢ paredecatsskffdrignifwhvel énfjtheithempethog comppistng eferxyiogvering
.cup-shaped opening in a circuit board; attaching a first1C to the circuit
s B B A A e e
set of wavelengths of light; 15 attaching a second IC to the circuit board,

6. WRSESANAIC RRSHRING AL ORGSRt WAYEIGRANE b HORkess than

performing a wire-bonding process to bond conductors of the first and
appEesHdiths! Aanibiiiets (16D thedittuit Buada; ensosnddampsiridekievice
in the cup-shaped opening, the first filter device 20 passing light of the
first set of wavelengths and preventing light of other wavelengths from
7. gaBSHy HRS dRH the FirerRs B aviER d%?ﬁﬁlﬁb‘ﬁlf‘gf BH RISt jees dbay
opélisieasingfer&aconad kliemdepeaemdbe aapammbly, the second filter device

passtng light of the second set of wavelengths and preventing light of

othelWATBESHHSHBRT PSR HIGIRYH #¥Eecond filter device and
iImpiagicyiog diiess@CandhtCsiwhie teinrdHas2E whthelengihamidtbpetiisp sée dfrst
wavelengths are different from the way lengths of the second set of

ICv(\)/ Vétehgths® ?Sﬁ% mét %%egﬁgﬁﬁ ,‘?lvt\iherein the first IC includes an
infrangdcliR} phetodibfetiChetheonwidbeledgtissef thé KPstpeedtofg on a second set

ofW%‘/&!%&%E‘%H?gHE IR wavelengths.

performing a wire-bonding process to bond conductors of the first and second ICs
to conductors of the circuit board;

disposing a first filter device in the cup-shaped opening, the first filter device
passing light of the first set of wavelengths and preventing light of other wavelengths
from passing through the first filter device and impinging on the first IC; and

disposing a second filter device on the assembly, the second filter device passing
light of the second set of wavelengths and preventing light of other wavelengths from
passing through the second filter device and impinging on the second IC, wherein the
wavelengths of the first set of wavelengths are different from the wavelengths of the

second set of wavelengths.

8. The method of claim 7, wherein the first IC includes an infrared (IR) photodiode IC,

the wavelengths of the first set of wavelengths being IR wavelengths.

10
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epoxy, the method including the step of curing the JR epoxy after
disposing the JR epoxy in the cup-shaped opening. 5 10. The method of
claim 9, wherein said second filter device is a visible-light pass filter, and
wherein the wavelengths of the second set of wavelengths are visible-light
wavelengths, and wherein the visible-light pass filter is located on the
assembly such that_only visible light passes through the visible-light pass
0. e SRR BIALED S HIETAT S (8110 G b B ekt L0 Peher

inctodivf iSie gicppyini @ talsppoantaépodisposing medReblxthataevepsstiped

o grrf’t and second ICs and the first and second filter devices. 15 12. The
PRiEtRod of claim 7, wherein the composite assembly is less than

approximately 10 millimeters (mm) in width, 4 mm in length and 5 mm in

10N5'80% 4304 Be meihed of. claim, 10, whereip the visible-light pass ”tggsi%ﬂer,
pre-coating material “that is applied to the second die prior to attaching the
andedumellfbety thelaigihit ddabedeond 4efHevmelhoglof akainyib B -hgherein

wa%eﬂfg%é?aﬁ %g{é’iﬁ) Iﬂ@@%%‘i’@ﬂ%ﬂ?{)@sg SR LMLl 5?5%%%%'; such that

device, and wherein the second TC is an ambient light photosensor
on[nyisiBle| tight Brpssp MPHE e, Vigible-light pass filter and impinges on the ALPS

IC.

11. The method of claim 10, further comprising:
applying a transparent epoxy to the assembly that covers the first and second ICs

and the first and second filter devices.

12. The method of claim 7, wherein the composite assembly is less than approximately

10 millimeters (mm) in width, 4 mm in length and 5 mm in height.

13. The method of claim 10, wherein the visible-light pass filter is a pre-coating material

that is applied to the second die prior to attaching the second die to the circuit board.
14. The method of claim 13, wherein the first IC is an IR photodiode IC of a remote

control (RC) receiver device, and wherein the second IC is an ambient light photosensor

(ALPS) IC of an ALPS device.
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