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A MINIATURE COMPOSITE ASSEMBLY THAT INCORPORATES
MULTIPLE DEVICES THAT USE DIFFERENT WAVELENGTHS OF
LIGHT AND A METHOD FOR MAKING THE COMPOSITE ASSEMBLY 5
TECHNICAL FIELD OF THE INVENTION The invention relates to devices
that receive optical energy and convert it into electrical energy. 10
BACKGROUND OF THE INVENTION It is becoming increasingly
common for consumer electronic devices to _incorporate devices that use

differéntNAVRIEHGHS SIMGRS BEmEdd o REY T ERGORT §Riddeand
aNVIETTHG RPHUICRE SO A LRE) DIEHERT AR WYaVHILENC ey iOF AGH T
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ALPS devices are used in a wide variety of 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 receilVECHVicéd-reddile @IcEHENNYANEISR)Ynals that are

transitted Qvsh #ar AILUINEHARS O AN B AIRNSRINGARMICS it into

operated by a user. The electromagnetic signals are typically infrared (IR)
elesigisal $narghotodiode of the RC receiver produces electrical signals in
response to receiving the electromagnetic signals transmitted by the RC

transmitter device. The electrical signals ﬁroduced %y the photodiode are
converted into digit%ﬁgww}e Erd E{r%]gér N by the IC of the

F:]C frli‘@@ij@bﬂﬁévgqﬂcﬂéhﬁdg%&)ﬁfﬁdﬂ(f@ﬁoﬂﬂsﬁuiﬁtﬂléwm idrdalbi&sl(;@@d by

. the electronjc device in which the RC receiver. devjce is employed (e.g., a
mﬁ%‘&%fﬁtﬁgﬁm%ﬁ%ﬁl%uésf}éféefﬁat&8&?#8%?‘8é)ﬁé% o PERSHF WS Rinds R ver
de (s afdnamipiant tiglar phoplieation 80P pde yicogiantk ahljgeR 6 teetivethat use

aifSuige s el mounied,on a cireul boayd and connections, are ade
etwesh conduttors 351‘1 Recirduit board andthe |ﬁ%u?/toutpu? FE‘/\ pads of
cotlhem80elecobthe R Goe cRiverdendcde Vibe aird M IbSatevivavimg thedRICa wide
Va}’l%?}? Blfeerlgc%gglec H}:Q/lil&tse,guch 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 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
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1 on it is then installed in the electronic device and electrical connections

are made between the I/O ports of the circuit board and devices or

components of the electronic device. 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 5

telephones. ALPS devices sense the level of ambient light in the

surroundings and adjust brightness so that the lighting level is not too
oniiSHESH tuErEET Y Ive S B R FEEI bt CSHBR SO MERHlARG e made between
thesUOGndinpheAlLRG devides typicalty tidoa@arls datingairoamndiente.
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andligital ssigmal diozlp keodssingeh yd fethen HCdbgithba i td €R12A s )Tdrel kGobile

roduces tput signal that,is by the electronic device .in which ..
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and connections are 15 made between conductors of the circuit board
ampe thigh! Oheiess P Altat senscrtbe denalifraabi iaNehd ithBecumotags
an@Briddadiei iostaied ahg @lRCenic dRGRGRdi SIGLHLEAN FONRBEHARS: by

are made between the 1/0 \forts of the circuit board and components or

theCy RISt tHe 81detishicldevic@relecaisric HRMcken h had i prsy BthRC

elo@eRINEIAREcevaRA AT Hs\dease 20cinpludelane tise dickaaicbiabaige to
the RC receiver device mounted on jt and another. circuit board thétcpas
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maigoificant amount of space in the electronic device. Of course, a major
goal |n facturing many consumer electronic devices is to reduce
their SLALTS SER/S RSP ORRIST AR s L PSSOl
mddr beavysetowifibiemily afSbethe@vaiediteadd gpdde.padwwd\be, Ahd P IhbERe
ciréﬁk‘?ﬁé{%%%%&fﬁ‘gﬁ% dALORRY S'%%Hé’ﬂﬁﬁié‘&% tﬁgg'%woﬁf%r}lé@?‘%%%d
Increase, which makes it ever increasingly difficult to achieve overall size
claccdtiomnessings separede dregittobade forthef HE ¢aceiveoudvied and

co%@érﬁs%fjgé@% of the electronic device.

Electronic devices that employ both RC receiver devices and ALPS devices
include one circuit board that 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



10

15

20

25

30

results in a relatively large amount of space in an electronic device being
consumed, and also increases overall costs. 30 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
2 device that employs both devices. In addition, implementing an RC
receiver device and an ALPS device into a single composite assembly
should reduce costs associated with manufacturing, assembling and .
deyfifphiy R Ae e deYsRRvET AR SRRIF BRI B RE FeteiRdgezand
an (IP8RI ALRSHdewica g @omsi gtcac@mposite akiseidly resasisciated with
ch?llen%es. The photodi d%of the RC receiver device is intended to

myLEaR Iﬂ(gﬁasﬁﬁ l}%nﬁw%nuc? BP&hie e%e}’rl(%%s]'other wavelengths of light.

Simildwly¢tiee pholtosensy wittha R(PiScdevicéciddatenidedAb RS cleiviee in a
sinV'F'%!)ervnv'g%@}fef'a%é“r%%ﬁs“r&%‘d ingts. DL s 8'%%%&%&&4%%‘{‘1{5 ofp- gt of,
Gther wave engths that may come from the surroun Ings. 10 Accordingly,

degigraie dnéstides! forrecsivitdBl dighaybts shoolpbrateiddsddasnietherseayiitfagihs of

LgMRVGIRNGRS BE 1Bl S4BT Ak REPEGEIE! HeNMICRiane 20-ALE videieent
into a single composite assembly. SUMMARY OF THE INVENTION 15

frophderiviereiad pesvivé she i hatilded dsppbghicod eean Ry Bla Bk Ry

cofiRMieRs dhalieRehalp an different wavelengths of light, and a method for
making the assembly. The assembly comprises a mounting device, a first

recefVeideViE MaaTHSEIGhIERE HIBNENY A IS AR HB SISE IR st

diffataf Waddapaiherofchahiuch Se A eeeivardeiieanal MERDANE:, into a
. mounting device that operates on a second set of 20 wavelengths of light,

Single COMRRM BiMddated on the first receiver device, and a second filter
device located on the second receiver device. The first set of wavelengths

are diﬁert_ent from the, W t(S)lg Wﬁfﬁ%ﬁ%‘f) first receiver device

has electrical connec‘%ons at are connected to conductors of the

mouihtiagndentios. prhe dscominirtoered cdmpiceth asselddlyitayiogmmeltpdns
dey?@s%gt%%@&%g E)enddti?fgr%{}gwﬁ(%ﬁgn%ftﬁpgf light, and a method for making the
assembly. The assembly comprises a mounting device, a first receiver device mounted
on the mounting device that operates on a first set of wavelengths of light, a second
receiver device mounted on the mounting device that operates on a second set of
wavelengths of light, a first filter device located on the first receiver device, and a second
filter device located on the second receiver device. The first set of wavelengths are
different from the second set of wavelengths. The first receiver device has electrical
connections that are connected to conductors of the mounting device. The second
receiver device has electrical connections that are connected to conductors of the
mounting device. 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 receiver 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 impinges on the

second receiver device.
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25 mounting device. 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 receiver 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 impinges on the 30
secand receiver device. 3 The method for making the assembly comprises

mouﬁhﬁé"sﬂﬁ?gtf%W%%?é?%ﬂ%cﬂm%é?sd?’wﬁ%ﬂ%ﬁdcﬁ% thykoperates
onMGwIiagodenicelemauntinthasecont: |G that apeiates acB@REIDNthSaidites

wavele %ths n the mounting device .Qerormin a.wire-bondin grgcess
on.a second set of wavele s qn the mounti 1 deylcs. erforming a wir 'P, nding
to'bona conductors ofthe Tirst and sec S’td conductors of the

pranexdnbihg sl devidvefandiappyrsigpadisansphleEntepaxduowes tiichasseimbhg
such thdag the first ?nd second _ICs and the first %%d lslgﬁ:ﬁpq t'iillé 1r‘sjte\ﬁi es

deVICC, an %ngta ransparent eIII)OX over ea?sem ?. . Second
are’cove ythe transpare tegoxy. e first IC has a first filter device

ICelimpbibedithierebretat fisses vight of thevéired betlof waveleersthisoandlhe first
ICHER™D AN HADE AL NGRS e I0R At UONIRIS VS S8 Bngths

wavelengths impinges on the first IC. The second IC has a second filter

ang)&liels A pisbeal etehsivsienestspushdBaighhol ghe ofdbe higssetter
wabAuRlenaths apd i @i%tl'l@?tﬁﬁ@&@@anmﬁh%r&%bw&'méha&@eafdﬁgigsed

of the second set of wavelengths iimginges on the second 1C. These an
R

thespenhabiares Aishtadiam s oF tRe WVEIISTH MBS Y iR o fem

wahgeloitavinehdescsiiijaizhd crwingscand eomsatdida Ris fnipg esRIPhEQBEond
OF THE DRAWINGS FIG. 1 illustrates a block diagram of the composite
assembly of the invention in accordance with the exemplary embodiment,
whicihHaelude s herRGtiescividradesceanol the LS devitkbarouriapparent
anglg%ﬁtricalgdconnected t0 a moun in%gﬁ-:‘svice. 20 FIG. 2 illustrates a
I

fro@?oss-se@t%ﬁ \?igé:vr\llpgfofhéj rélévrhn&gsﬁltle 8ssembly shown in FIG. 1.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a block diagram of the composite assembly of the invention in
accordance with the exemplary embodiment, which includes an RC receiver device and

an ALPS device mounted on and electrically connected to a mounting device.

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 1 shown in FIG. 2 after assembly has been completed.

DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT
In accordance with the invention, an RC receiver device and an ALPS device are
mounted on a single mounting device 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
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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 25 assembly 1 shown in
FIG. 2 after assembly has been completed. DETAILED DESCRIPTION
OF AN EXEMPLARY EMBODIMENT In accordance with the invention, an
RC receiver device and an ALPS device are mounted on a single
mounting device such that they are part of a single composite 30

both Y5 PP ARG VBRGNS ARSBTRbOF SYa A8 IR ReEBAN IR PSnic

assdenboesnidn sitip ey parakerbdibeR CBecabsahe®ioescand dvRS sieviteAllRS

addition, by i e%I](qem ting 4 both devices in a single composite.assembly,
o A Bt L e A SR A
fileethgomdciBecausthihprREntendisred evacel arglhthef ApRSrahe vig@gpegate the
orGIHSLSFSiTeren e eIEnaihs, e CRTBRS IS ASSely oSS, i,
g mechanisms that prevent undesi wavelengtns of light Trom
impikigiheushbheoteghanvdicdelof the RGrEcriven e vicdeaivdsoritgrethan RC

redUOTANEY ARG P HEYIGEC He3BREIIDR QG REP@M@%&%@‘&Serely

invention applies to devices other than RC receiver devices and ALP

exglapless! RE R védesgRabdnicatrs dilded weyHeaghy obliahed at
wdW1@ B¥Ras fkdRvices thalionerais Atdifferent e lguathyofightand tbat

would be advantageous to implement in a single composite assembly.
exqtfRlaioPaBTes 0HRITS RIS BRSSP thal i Bpfasiahy i cdpdiBrdnuith
refiveEsiN e AdrsciibRd vatbivaefeseneata INCAIFY A& & Jiagkiver

device and an ALPS device into a single composite assembly. Thos
CORPALF A IR willUiRdsre4n ‘tlheeaﬁ%ﬂé?lﬁg? t%ﬁé’g@"ﬁﬁm:i ?B&rﬁ%i‘s?e

pribeiplpphed/ (13 ngre@/malm‘_rdﬁ)ésjes guhaircemﬁatepatdﬂéfw idEfewayelenrgthgths

of i L'g i, fisg he Inventon 15 not imited With tesngct o the. BUMBeol; o that
stich deviceSthat 15 may Be incorporated o a single composite

maSsemblypdFEd intlustiatds ebipektdiagearmlpf the composite assembly 1

of thejavention in r it X ' ich,. .
el L e S TSP hion o
acegdenably ithiis el anounbiodi denvicelich whledeisan RC receiver device 2 and

an ALPS device 6. The composite assembly 1 includes a mounting device 10, which is
typically a printed circuit board (PCB). The RC receiver device 2 and the ALPS device 6
are mounted on the mounting device 10. The RC receiver device 2 includes an IC
package 3 and an IR photodiode 4. The IR photodiode 4 is represented symbolically, but
it is 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 are the ports of the mounting device
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
to the port 8. The port 9 is an input port of the mounting device 10 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 mounting device 10 that is used to supply the supply voltage, Vcc, to a
pin (not shown) of the RC receiver IC 3. The port 12 is an input port of the mounting
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typically a printed circuit board (PCB). The RC receiver device 2 and the
ALPS device 6 20 are mounted on the mounting device 10. The RC
receiver device 2 includes an IC package 3 and an IR photodiode 4. The
IR photodiode 4 is represented symbolically, but it is 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
sensar device 7 may be known devices that are currently available on the

depicgQehabiT R R RIONKIFBE PRy 9 QG 1V a3 PP IR EMBEHL B the 1C
of mewitirgddeuied . Ihelgvet A0risSiisoatpouppttdoit hat reiagidesi¢ha 0 that

receiver Si I, Rx, that is putput at in (not shawn fIIh th ceiver
e SRS U et e A B T WEaH S g 1
7. port BGSreceinguitport okithk rmdantimindevich ddnthhtissudedicadiypplynected

o rqudog)%ggvti Ioglll\(laq{éorea}: linéI(T@%shpwn) of.the RC reqeiver IC 3. The
pgrt 1Visan 3t Input port of the mounting device 10 that is used to supply

the slippligcobleageniddxand thim\iAd sigowld) of teeiRT pepeived KBAB! T he
re 9&5@7@1&?&Qﬂ@%Lﬁ’l‘ﬁﬁgc’&é@f%éﬁ@%%iB%@i&’@’i%&@r@@xﬁ&%%@%@g%%ﬂge

‘the supply voltage, Vcc, to a pin (not shown) of the IC of the ALPS device
withirfhe glsptrpRigdeyietitpat forver thaerfoRthtngctsgicer tompance sfsage
sighsAk B RndlgRahalAtiTe thabis AWMt AR bR haw R 1 ER&ALE By a

device IC 7. The RC receiver photodiode IC 4 has a pin (not shown) that
PrRSSROE iR aMYSE SHhREERENS St AYSH Pt BRBINAT) B P RE b Civer IC 3.

The megh@b&lg aa?%]mﬂd dhe &dagf@lémﬂhfﬂuﬁﬁ%ﬁg\(%d@t tﬁﬁﬂ&dﬁp@ﬁ@k

13, respectively, of the mounting device 10 are provided.to gther. devices
ass&Fl?chn 6H%fﬂ¥e%ﬂlfiﬂ’ﬁ¥nel’8|’é’&??8'ﬁ‘l?ﬁ?&| & ?ﬁ%ﬁ‘%ﬁéﬁv\?n CipREsEBlirdrs
hati@yidascieparmpdaenismise . the BORatsardaoiwe Riardeelye . photodiadisEC 4
[ '8rn7p ram to be execu 'bé’s a 10 go&essorlatglcau e the

J

and t %&Hlllggtf ﬁls ccause t es% eg/ac €, Curren gaval e on the market
rightness of a display monitor to be adjus ed, etcC. I purposes o

as tesertpagiad @xakple afrthl ofaimeye digvivts chathleecoregrogiteinabs e anis G or
R e N S P e
IC phitodiodedgale o hacACRBI T ATHTS i Hocduse hesereviotsiares
se&fﬁ'@"l‘&y ﬂﬁ@g%ﬁg%o%%%&eﬁlto the same IC or into two ICs enables the
composite assembly to be further reduced in size and provides further cost savings.

The composite assembly 1 consumes much less space when installed in an
electronic device than that which is consumed when an RC receiver device and an ALPS
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 costs associated with manufacturing, assembly and shipping the composite
assembly can be 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 mounting device 10

using a known die-attach process. However, prior to attaching the ICs 3, 4 and 7, the ICs
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15 as three separate ICs. However, all of these devices may be integrated
in the same IC or in two separate ICs. For example, the RC receiver IC 3
and the RC receiver photodiode IC 4 may be integrated into one IC and
the ALPS device 7 may be implemented in a separate IC. Integrating
more devices into the same IC or into two ICs enables the composite
assembly to be further reduced in size and provides further cost savings.
20 The composite assembly 1 consumes much less ,soggce when_installed

4 apdnars Bt GaUBE YRRt KA - R Rl a InER AR &3 hardivar
cofl@vigenadean AlaPoe depibt: arfinetiited andespachivectirguiishodigs. anhe
installed in an.electronic devjce. Thus, the invention e les electroni
OB RA L s L e N R iR, but
filkhrabptravidehadditietaldibn otidizgh to The @liaotpiateviceisibl@ bardoitiar the

IR A Red oLt ANy RcuIg,a3ssaTbly And %*H%H{“%G? only
compo§|te ssemgfy%:an be less than those associated wi separate
visigedighlies] Pass rhestigdutof teating@rtiod fopmakinythieeddihpbsitsensor IC 7.

A %?&g‘@%@ AROWAOR iR bailnaveReIdeRCERRA Mt IHIIRNAS RHIGSble

2 and 3. FIG. 2 illustrates a cross- sectional view of the composite
forbéepBNSE-shown in FIG. 1. The RC receiver IC 3, the 30 RC receiver

photagigdgd fcd andie7PSpienaaterrtiaghg s IoutEIP pRIMING Mk med

10 using a known die-attach process. However, prior to attaching the ICs
to makeplof the&lrewigah conacetians Brévesaddg Wik Udaags 21 and 2and
coﬁaﬁc?@egi(&ﬁiysﬂﬁaéyaatk(ﬁg&&h?mg%i@{vﬂm r?aatﬁéials mﬁémﬁar@mbiﬁg is

of filtering out undesired wavelengths of light. The coating 21 allows |,
PefigAPEs Fatetistygh it AR4RRSH ‘if‘noﬂlff eﬁ@%ﬂ%&%&i&& IEC9VHEL ‘Hr%r%
trafsfiaadn0 ek way e Eingths hlightepdxe 26 atngb2dsplistsvisih e pordiapis of
) thi5 am ient I(i)%ht to pass t?rou h iidbut filters oLfthotper wavej[engthszgf
TGt "TRGS, DRIy VisiIé Tight Wil pass thr8UgH the coating 24 and Impinge
allowsheitiR Sighotgsersere Qipugh tawbiyhomtRiderdRisigie- Hyw eoatitig
vis“ﬁ%tﬁé@'gc% Buf SEDY, & 8(1%%%1%&%5‘? SUNAPIG rﬁ*llsaﬁa‘ﬁ%g)%?gf%eﬁle

the | , 4 and 7 have been attached, a wire-bonding process Is
Algrférmedhe Orerenakieral Huoft e pidiomiod etembetivmsivetniapathbgsihscof

apf)h‘i%dgl% ﬁle%@ﬂgahﬂggess steps used when assembling a circuit board today.

Therefore, these process steps will not be described.

FIG. 3 illustrates a flowchart that represents the exemplary method described
above with reference to FIG. 2. The ICs 4 and 7 are pre-coated with the coating materials
21 and 24, respectively, as indicated by block 31. The pre-coating process is typically
performed at the wafer level. The ICs 3, 4 and 7 are attached using a die-attach process,
as indicated by block 32. Intermediate process steps may be performed after pre-coating
the ICs 4 and 7 and before attaching the ICs 3, 4 and 7. After the ICs have been attached,
they are wire bonded to the conductors of the mounting device, as indicated by block 33.
After wire bonding has been performed, the transparent epoxy 25 is applied by a molding
or casting process, as indicated by block 34. As stated above, other known process steps
are typically performed after the transparent epoxy has been applied.

FIGs. 4A and 4B illustrate top and side views, respectively, of the composite

assembly 1 after assembly has been completed. The invention is not limited to the
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conductors (not shown) of the mounting device 10. The manner in which
wire bonding is performed is well known. The upper surface of the
assembly 1 is then covered with a transparent epoxy 25. The transparent
epoxy 25 may be applied using, for example, a transfer molding process
or a sheet cast molding process. The transparent epoxy 25 15 allows
ambient light to penetrate through it, which includes IR light. However, the
visible-light coating 24 only allows visible light to pass through it and

dimERiings Btk AISHENen oM EHRERALe R ASTAREHE ARSI SraF

mithignranapaessittiRpasy bl baas dapphisonare s nesmaljiroceasI s s

use sembling a circuit board today. . Therefore, these proce
(T S SRS RO it Sy e T EE5%0
mneptesanisdive excampld(y. mbthattblesecibdeabbyve, withd@fenendedm BkGeen
. ICs.4,and 7 re-cgated with the coating maierials 21 .and 24
i R e 4 O Rl B A oy 1
is eypivaiily pertbrarac antheillafesievebithe 1Oy $nalbndoperef aprecshedhe
ele%ﬁ‘&ﬂcadgWé@ﬁﬁ?%ﬁh%?éémﬁ%;@&‘.‘Cated by block 32. Intermediate

process steps may be performéd after pre-coating 25 the ICs 4 and 7 and

beforEhgtiareiiHgAas tesBdeseiRed Wathaeprencd haxepda ethediseents for
thdpaypete yriseRondadile thekeraiciontibiRe NANG dSVIeR: S will be

indicated by block 33. After wire bonding has been performed, the
ungienepdiantiasesliDelin dpprEdmiry mdaleRNG Procdsdhas
enibeligatek i laskd 3 rAs slatarsabiouadatieri koW WiaEesR SEEPSs ofife
. typically performed after the transparent epoxy has been applied. 30 FIGs.
YRR 4B illustrate top and side views, respectively, of the composite
assembly 1 after assembly has been completed. The invention is not
limited to the 7 dimensions shown. The dimensions are provided to
demonstrate an example of the miniature nature of the assembly. The
dimensions shown are in units of millimeters (mm). In FIG. 4A, it can be
seen that the overall width, W, of the assembly 1 is 9.80 mm. It can also
be seen in FIG. 4A that the overall length, L, is 3.90 mm. It can be seen 5
in FIG. 4B that the overall height, H, is 4.65 mm or less. Thus, the
composite assembly 1 is extremely small in size and will consume only a
very small amount of space in the
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electronic device in which it is employed. The invention has been
described with reference to exemplary embodiments for the purpose of
demonstrating the principles and concepts of the invention. As will be 10
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 mounting device; 5 a first receiver device
mounted on the mounting device%ﬁé% receiver device operating on a

Wwihisstssabohaayvelengths of light, the first receiver device having electrical

| c/gggr%ct(i)%rgg E}?s%t e connected to conductors of the mounting device; a

- S8CONE YECeVET devic TRbuntEd on the mounting device, the second

receivaowevigdop@rating on a second set of wavelengths of light, the

secoanﬁirg§ceiver d§vice 10 h’%’l\gl’(l)% ﬁ{ectrica{.goranectio& are

ecelver gevice mo]pnne € mounti eV1?e, T%Iftl.'ras% eceiver device
connected to conductors of the mountlng evice; a first ilter device

opfoeatedon thel firspfeceiviengbictlighe firetiiNercdavitalcpasdingifightegfrical
comeitSRhOLWRYRIERaS 20eLILRRNgME Haphahotharwavelengths

such that only light of the first set of wavelengths passes through the first
filteradiegiRd Eeel Viplayes Bauredirs: thecarRETBe Hericandcl S eprdeessaver

deﬁi&%?o%@%ﬁﬁﬁg %%_F%Qc@ﬁ'dtgl& SEGANELESRYET KaMiGse *s!’é%cﬁ%%@é}fﬂlé%vicp
device passing light of the second set of wavelengths and filtering out light

hayingirer Al SP8RETHESURRA HACORNFHIGALVF tREUSIS I BerBrnEDeIdnyths

impinges o #ielsacenstaiegoly efedyiGecdle? ddVieec aiv piesite @ as iy

of claim 1, fQerein the first receiver device includes.an infrared JR%
Paﬁf@ﬁi@&b‘ﬁ/\/ fedred %‘i‘Jr‘?fﬁ‘(teEF(‘E%gﬁé @@5%%@?& ﬂ&ﬂ’iﬁe&&ﬂb s
sudR tnavelgrigihsof the first set of wavelengths passes through the first filter device
and impinges on the first receiver device; and

a second filter device located on the second receiver device, 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 impinges on the second

receiver device.

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 comprising
IR wavelengths.

3. The composite assembly of claim 2, wherein the first filter device is an IR coating

disposed on the first receiver device.

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 set of
wavelengths comprises wavelengths of visible light, and wherein the second filter device
is a visible light pass filter, the visible light pass filter comprising a coating, and wherein

only visible light passes through the coating and impinges on the ALPS IC.
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3. The composite assembly of claim 2, wherein the first filter device is an
IR coating 25 disposed on the first receiver device. 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 set of wavelengths comprises wavelengths of visible light, and
wherein the second filter device 30 is a visible light pass filter, the visible
light pass filter comprising a coating, and wherein only visible light passes
through the coating and impinges on the ALPS IC. 9 5. The composite

5. agseroblyosfielaisand usthesiaom piisheg c antfansparent epoxy that covers

the fir%t and se%ond re%eiver devti[(l:e and the firs(ti and second filter
d .a rangpélr epox%t at covers eglrst SECO reﬁelver ehwces and the first
evices. . e composite assemply or Claim 4, wnerein the compaosite

andsseambliylierléseittan approximately 10 millimeters (mm) in width, 4 mm
in length and 5 mm in height. 7. A method for making a composite
assembly that includes multiple devices that 10 operate at different

6. Whvelenpthis theembethoticdompisihgremabntigrofiits taiysanphtasl esrcbitn

ap P iIRORH R ARUIES, (‘n%afﬁi RiSaMPERANNG, A ARG SShAT WaAKRIENIths

of light, the first IC having a first filter device disposed thereon, thefirst
filter device passing light of the first set of wavelengths and filtering out

7. gt Qhoiner WAVRIERGUSINRD ANy HENhALHRE HratiBR! @vices that

wavelengths impinges on 15 the first IC; and mounting a second IC to the

oPEEYEIAtAD BERCR i sEbs i mYPRIAARPEANEE second set of
V;/]aveﬁl@ngﬁﬁg @ffiiﬁhgatt:geasfmmliqmwlﬂl%lﬁaﬁg adviileigleNicerdispese g
thereon, the second filter device passing light of the second set of
Onv?rf%ﬁéﬁtg?ﬁ%‘f?&erfﬂfé?iﬂﬁl%f’lfﬁﬁt%%fﬁé‘%‘é%l Ry tLes demiehsimsrd
thdighit ohéhersatandsat op20imalglengths impikrges wavthengesamd Mliering out

R e T R e S AR o
thenfiret lOna@idg process to bond conductors of the first and second ICs

mounting a second IC to the mounting device, the second IC operating on a
second set of wavelengths of light, the second IC having a second filter device disposed
thereon, 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 impinges on the second IC, wherein the wavelengths of the first set of
wavelengths are different from the wavelengths of the second set of wavelengths;

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

applying a transparent epoxy over the assembly such that the first and second ICs

and the first and second filter devices are covered by the transparent epoxy.

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

set of wavelengths comprising IR wavelengths.

9. The method of claim 7, wherein the first filter device is an IR coating that is applied to
the first IC prior to the first IC being attached to the mounting device.

10
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to conductors of the mounting device; applying a transparent epoxy over
the assembly such that the first and second ICs 25 and the first and
second filter devices are covered by the transparent epoxy. 8. The method
of claim 7, wherein the first IC is an infrared (IR) photodiode IC, the first
set of wavelengths comprising IR wavelengths. 30 9. The method of claim
7, wherein the first filter device is an JR coating that is applied to the first
IC prior to the first IC being attached to the mounting device. 10 10. The
method of claim 7, wherein the second IC is an ambient light photosensor
1o(mue&&)elﬁocanﬂcwhﬁreimfeeeiighiecsfeﬁmcsﬁcmsmtmémahgﬁmgﬂ@sdss
I ht and wherein the second fi ter d V|ce oatln
A R B R e S R AR B R gane
whemunﬂuag;azbemtﬁltandbwherem%1mg>dtmgscamthedste¢bﬂsbd®qbﬁ§$e&r to the
Vis ht and bI ks er wayelen ths of I such hat only, V|si le
s e 5 G RS S S AN M i secona
IC mﬁﬁp‘em@l@slsghﬁbwl iglheks etn wipprioxigHateligho a@hﬁhhhwﬂargif(ihlm)ifﬂht
I[(}gps énrﬁ{@,&l@%h and 5 mm in height. 12. The method of claim 17,
whereln the first IC is an JR photodiode IC of a remote control (RC)
receiver device, and the second IC is an ambient light photosensor

11 (AR e o @5 RN MPSHRVISE HOchposite assembly is less than approximately

10 millimeters (mm) in width, 4 mm in length and 5 mm in height.
12. The method of claim 17, wherein the first IC is an IR photodiode IC of a remote

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

IC of an ALPS device.
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