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REMOTE CONTROL RECEIVER DEVICE AND AMBIENT LIGHT
PHOTOSENSOR DEVICE INCOPORATED INTO A SINGLE
COMPOSITE ASSEMBLY 5 TECHNICAL FIELD OF THE INVENTION
The invention relates to remote control receiver devices and ambient light
photosensor devices. 10 BACKGROUND OF THE INVENTION Remote
control (RC) receiver devices are now being employed in a wide variety of
electronic devices such as television sets (TVs), video cassette recorders
(vCRSYEMGith TR Rt W%B@,‘/&% COMBLREYS (e,

la B TORENMECR DREFDOBKNCCPGRA DETEIN[E 2 SNt ORPOSIEINer
devices receive electromagneti% igﬁ %E@t 15 are transmitted over an air
interface from an RC transmitter déevice 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 piadead Al HELphob didEd M MERGHEY e d into digital
signglg. WiChiIeRA RrRsassed NG ef 13648 Rid reagbinidavice.

The IC produces an output signal that is used by the electronic device in
phypfeRstelRES¢eceiver 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 oR A Q& B ANSELOD5 are made

betwran#e 0oketr (R Of foe:tite Uit ioay drangvwhrinpubipupad {10y RrdseEty
the IC ofége RC receiver device. The circuit board having thgegqgvrgceiver

of BlEGIEMIRGEMISS BT HR RS e tliM th eSS URY Rs),
digtectiital doanmpstionsaramadeobsaite@aputthe (POspasia@f chmpinets fatbdok
nd e\ﬁilce or congponentsR%f the .electronic device. ITik RC receiver
g
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ardriranveniigty ofelectronitaivices suchRds thatspatiel dovs;eR@salagtopa 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/0O) 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/O ports of the circuit board and devices or components of the electronic device.

Like RC receiver devices, ambient light photosensor devices are now being

employed in a variety of electronic devices such as flat panel TVs, PCs, laptop

computers, notebook PCs home lighting systems, and wireless handheld devices such as
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computers, notebook PCs home lighting systems, and wireless handheld
devices such as 1 personal digital assistants (PDAs) and mobile
telephones. The ambient light photosensor devices sense the level of
ambient light in the surroundings and adjust the brightness of a TV
screen or of the display monitor of a computer or handheld device so that
the lighting level is not too bright or too dark given the current ambient
light level in the 5 surroundings. Ambient Ii?g)rt?ghot sensar devices

PerspiiRbE IR R AR EEvin AT Rl bhz%san%flbhgﬂe&na?wsensor
deseBasestbateusl-obanmbbesii: ight in the sursohididingmand)uet agilisgshaitss of a

lectrical signal is converted into a iitahsi or processing.by, the.
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lesiginalothtab isrighe drt0dyathe vlecthonicroaymebienyhight theehmitient light

sensor device is employed to cause the electronic device to perform
surroun

some function (e.g., adjust the brightness level of the TV screen or PC
displaynmoriteht pasebiendigiseptiatvebfsoeldds/inelis ypicaiy pavined
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circuit board and the 1/0 pads of the IC 15 of the ambient light sensor

prefugifcaelectiielisisbalrth Haviery rseadinto o distb plgnil faepestairgbin the
ICiberlestingic faMipe RO RlGCideRECONatigRIAE MASRRRWERD iR il/Ged

ports of the circuit board and components or device of the electronic
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today \1’3‘"” ypically include one 20 circuit board that has the RC receiver
R 4 BYH'9Rd another circuit board that has the ambient light
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Many electronic devices now employ both RC receiver devices and ambient light
photosensor devices. For example, a flat panel TV sold today will typically include one
circuit board that has the RC receiver device mounted on it and another circuit board that
has the ambient light sensor 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 make it ever increasingly difficult to achieve the goal of
reducing device size. Furthermore, using separate circuit boards for the RC receiver
device and the ambient light photosensor device increases costs.

Accordingly, a need exists for a way to incorporate an RC receiver device and an

ambient light photosensor device into an electronic device efficiently in terms of space

utilization in the electronic device, thereby making it possible to reduce the overall size
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reducing device size. Furthermore, using separate circuit boards for the
RC receiver device and the ambient light photosensor device increases
costs. Accordingly, a need exists for a way to incorporate an RC receiver
device and an 30 ambient light photosensor device into an electronic
device efficiently in terms of space utilization in the electronic device,
thereby making it possible to reduce the overall size 2 of the electronic
device and/or to incorporate additional devices into the electronic device
of {RGFISANAL AVIHT AYURIIRAPFORRAIBISATS ISOAURTNIRS? 1Bie g glectronic device
thdiWWENEIDNith Tod doventivotpriotides a composite assembly on which a
remote control (RC) receiver device and an ambient light photosensor
(ALPS) device are mounted. By mounting the RC receiver device and the
ALPS device on a sin@l@MARM@Eé\HEeI@@NH@Nit board or lead
framfh%ulb%r tgt)] ratheci than on se arate ol cwt b%args as is the Mﬁﬁ%

Tovides d compOsite assem a' remote, con
practice, the amount ot space that IS COI’]SU ine ectronlc devices

rquswbdnhm@m@mhiend@hte@@s@m@ﬂ%)c@srlcaratbéngmm@x By
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receiver device mounted on the mounting device, and an ALPS device

cirgydihfterd onleae ﬁ?@mﬁmt&%@wﬁ@@méé@%ﬁ qeoieebeaElse psdgidal
cuﬁ@ tigas imaﬁ%mﬁ@dﬂg conaueRee of dhe roRMNiNgdeiseu st MRt

device has electrical connections that are connected to conductors
R%?%Vﬁ{dlﬁ’{fﬁ?@ apd ALVRdevies Rt RE Tt bn e thel E6ieiBRReite assembly

coRPFRBINNCAMPIISRS MQUATRY RIEMO @ GatiohiiRE braseiMRubeNiCe-0Ra
mountln eV|ce connecting electrical c nnectlonsﬁﬁf: the RC recelver

a“%lé(}ué«lr SMIG ROIISELRR %?o‘ﬁ‘ﬁﬂﬂﬂ“& ¥ise m bR ST AT Vi ARS

eleattithe cnoisotiogsdemiae; andlanémeﬁmmedﬁﬁtgmtmnaﬁcﬂi@m@idhﬂhe
%Pd%\/qevhce to 20. cq nductors of mount| eg V|ce These a TE{jother

ALEZURES AR STvANt ag%’s“% Oenlsnven IS WSO e A pareht s ine
defatlowing description, drawings and claims. BRIEF DESCRIPTION OF

THE’I%&%MN(&% making the composite assembly comprises mounting a remote
control (RC) receiver device on a mounting device, connecting electrical connections of
the RC receiver device to conductors of the mounting device, mounting an ALPS device
on the mounting device, and connecting electrical connections of the ALPS device to
conductors of the mounting device.

These and other features and advantages of the invention will become apparent

from the following description, drawings and claims.

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.
1 in accordance with an exemplary embodiment.
FIG. 3 illustrates a flowchart that represents the exemplary method described

above with reference to FIG. 2.
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25 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. 1 in accordance with an
exemplary embodiment. 30 FIG. 3 illustrates a flowchart that represents
the exemplary method described above with reference to FIG. 2. 3 FIGs.

4A anPEBhastaf BRI S BPRS AlthsEBRY Y 86%?88@?&“6
as@ﬁﬂﬁmhiy\shmmm Fihe2asitantdgsamidynhasipeaedcompleted. FIG. 5

lustgles ross;scctonal viow o e camposic assebly 80 oh ey
inven Ilustrates a flowchar ha repr sents emp ary

invergihod descrlbed above with reference to FIG. 5. DETAILED
DESGRIR RN QF & W&EMghLaé\rFéﬂe%W RINENTR aC‘%f%oQ AES
&C? receiver L%%

the |nvent|on an evic evite are 1
abewouritbdederansiriglElmcunting device, such as a circuit board or lead
frame substrate, for example, such that the RC receiver device and the

ALPS device are part of a single composite assembly. This reduces the

amour? B SHaER tRESSRISHION i BiEcHoMRLARNCEYIRNPRENE

COmm&%ﬁ&%%mﬂﬁ%@ﬁl{féﬁ%ﬁ%th@%1@@9&@0&&%@5@%@?@device are
devices to be made smaller in size and/or to incorporate additional

MR th g Io IR 8§l WSt @ T pitR it RAM et erh Hr T SR Etey for

exiiffIOUAVING i IRCreasevevasaitesiag the Almisiany by iRpementingdeth
the RC recel\é r device and the ALPS de |ce in smgle composit

COMPOSHIHN B Yod (M L EEBEREY ARAYAGH IR s EBHBf &&f‘if”"mc
de shaipping i a&se@n’qft&a«:agsdaﬁbﬂmiumedlslhﬂb@uld:ﬁaemtedzmgMe\z&rcttbﬁic

oD e BRSO RIET BR G, ZOIESR R
theeedacmm;s dé twes twpba@didevatémmmbermf@udﬁw&egEWavamgtmdf

si égrﬂa%ﬁgl&%t, by implementing both the RC receiver device and the ALPS device in a
single composite assembly, the costs associated with manufacturing, assembling and
shipping the assemblies can be reduced.

It should be noted, however, that the invention applies to devices other than RC
receiver devices and ALPS devices. RC receiver devices and ALPS devices are merely
examples of two types of devices that operate at different wavelengths of light and that
would be advantageous to implement in a single composite assembly. Therefore, for
exemplary purposes, the principles and concepts of the invention will be described with
reference to incorporating an RC receiver device and an ALPS device into a single
composite assembly. Those skilled in the art will understand the manner in which these
principles may be applied to other types of devices that operate at different wavelengths
of light. Also, the invention is not limited with respect to the number of such devices that
may be incorporated into a single composite assembly.

FIG. 1 illustrates a block diagram of the composite assembly 1 of the invention in
accordance with the exemplary embodiment, which includes an RC receiver device 2 and

an ALPS device 7. The composite assembly 1 includes a mounting device 10, which is
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would be advantageous to implement in a single composite assembly.
Therefore, for exemplary purposes, the principles and concepts of the
invention will be described with reference to incorporating an RC receiver
device and an ALPS device into a single 25 composite assembly. Those
skilled in the art will understand the manner in which these principles may
be applied to other types of devices that operate at different wavelengths
of light. Also, the invention is not limited with respect to the number of
Y RIGHRY deRAse AL HhBSABE(ricBr o8 Ited TS SOHEIE cIBfpRSits EisiprFe 2
anfFle AlilRSstkaties 2 dtoskchagranmied theuaanunsiie: 49sermbiRQ wtéher device
2 jfyention ig S0 agcoriance il he cxemplagy smiodiment wpich ,
INcludes an receiver device Zand an device 7 PrRE composite
re@ssemeblyyinmdiodés bumoisrtonga e vieepiOiadkicH s AtyiRoddkica printedC
ircuit board (PCB) or.lead frame substrate. Th receiver.device. 2
B e BB E e RN e ane
the-éddivetedesd demayibel ks ade RC: sdativer (OB Hlyc e HR p hothdiodekiC
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separate IC. The ALPS device 7 is an IC 5 that comprises an ambient light
depieptsehBoPProt EhBVAPTHROR (¥EiesRIERHEOIERS T Van digd. Rxplagés fedput

at 4 RO KEMMID ERNeRS thatrracu et avilable AR the Basketind Bere

junctions labeled 8, 9, 11, 12 and 13 correspond to_ports of the mounting

bopds/iedhedorife Jdit B A sBHRH pertAGt e R dedepifbihgighgped to
suppXy thatisl utptiaRIGNDNNOpsh@vivhehine ReerrceivasiVer BamdEaNbort 11

. over a conductive trace and wire ]?O bonds to the port 8. The port 9 is an

is SIBR PR SPIHETRAARG doVfte! DaMidD I kisaspPuBlsi prdung!age. Ve,
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signdh¢@uaiyevhighakRouapdithe Alphty (gnadownyestivhe ApPSsiECand The
redREAVAL SIRA Ry And SR videHe £I90al QUL IR RIVEER LR TR SH A ot
shown) of the electronic device (not shown). These other devices or components use the
signals in a known manner, e.g., to cause an application program to be executed by a
processor, to cause the brightness of a display monitor to be adjusted, etc. The RC
receiver photodiode IC 4 has a pin (not shown) that is electrically connected to a pin (not
shown) of the RC receiver IC 3.

For purposes of describing an example of the manner in which the composite
assembly of the invention may be implemented, the assembly is being described as
having three separate ICs, namely, the RC receiver IC 3, the RC receiver photodiode IC 4
and the ALPS IC 7. This is because these devices are currently available on the market
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
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respectively, of the mounting device 10 are sent to other devices or
components (not shown) of the electronic device (not shown). These
other devices or components use the 20 signals in a known manner, e.g.,
to cause an application program to be executed by a processor, to cause
the brightness of a display monitor to be adjusted, etc. The RC receiver
photodiode IC 4 has a pin (not shown) that is electrically connected to a
pin (not shown) of the RC receiver IC 3. For purposes of describing an
seRaih e &%aﬂi%‘?ﬁ‘&fiﬁwm%%%t%ﬁ?ﬁ&@ b et the
coipediftanr seraylheoibeplenentedy dbeiassemblypi® bidngdeassrdoeckasings.
having three separate I1Cs, 1rjameel%/’lufthe R 1receiver I 31,1 the Iﬁcdr.eceiver
photodiode 1 4 it the ALPS 7 Thisis DeditiSe these devices dte

electnoeiatie eivailbdlahon whdéchharketsasdhrdesap R GtetCiscHwrvandinohLPS

dehess deVices May be Iniegrated in the same \G,AL 1N WO Beparale G2
For example, the RCTeceiver IC 3 and the RC receiver pﬁotoc?loge 301

Th_nsmhy ibedntﬁ@_g retteleldptdeoirenic @Y@Fﬁﬁ@@@ﬂ@@é&ﬁ@lﬁf mgs}'Zb@nd/or to
in%m@é%%%%'ﬁe@i@eﬁlﬁ’aﬁrﬁ@vlge REESAINGAPRSR:I6 VIRES AR AREGSIME 1n

C orinto two ICs enables the composite assembly to be further reduced
adghtisip et pngordes gt e taahhipeIMTEHeo 26 Bisosite d3ghibhcamposite

ass‘é%@y'I}%ﬁe_@%ﬁﬁn'%@B&%iﬂ@@%iﬂﬁ&@ﬂ%@a@&nﬁﬁ@&foniC device than
that which is consumed when an RC receiver device and an ALPS 5

device Hré SHnRkEY SRtedmeahd GrcnrbrihitcHdnaStaIRePRP S assembly

1 saleslranfadevicdl AbusdestnRationhaaahiescietIanie gRyYITesIQ. be

.. made smaller in size and/or to include additional devices that provide
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composite assembly 1 shown in FIG. 1in accordance with an exemplary

wienhivodingeprocehelRErfeteideio 0Be e R e elasivnal shotedivde b weamthe

piﬁpgfeﬂ-ﬁéég‘nﬁ %ﬁ(ﬁgﬁﬁ'b%{gﬁmlﬁi Wﬁé)&ﬁrﬂt%é{ﬁiﬁ]g. aﬂﬂé%ner in which

wire bonding is performed is well known.

After the ICs 3, 4 and 7 have been wire bonded to the conductors of the circuit
board 10, an IR clear epoxy 24 is dispensed into the cup 21 to encapsulate the RC
receiver photodiode IC 4. The IR clear epoxy is then cured in an oven (not shown). The
clear IR epoxy allows IR light to penetrate through it and impinge on the RC receiver
photodiode IC 4, but will filter out all other wavelengths of light. Preferably, the IR clear
epoxy is a silicone-base epoxy that obviates any potential problems associated with
thermal stress that may result due to Coefficient of Thermal Expansion (CTE)
mismatching. A variety of IR epoxies available on the market are suitable for this
purpose.

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 allows ambient light to pass
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15 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 between the pins of the ICs and
conductors (not shown) of the circuit board 10. The manner in which wire
bonding is performed is well known. 20 After the ICs 3, 4 and 7 have been
wire bonded to the conductors of the circuit hoard 10, an IR-cIear% oxy

thrgygh ﬁi%@ﬁ%&ﬂ‘f%stﬂ% I%H'ﬂ%g%vﬁéatﬁ&ﬁ&t%stﬂ% R8s uisihlg-light coating
26 phdtedigde JG fcclihat iR cleanepaxyldéadhsn Llisaddhanioverisibit Isflawohly
The, clear IR epoxy allows IR ligh epetrate through it and impinge
e T A e B N e e P S ML b
didightA R nefaradly,divde IReblsara@bgs poxyvislatddiconie baskee goxykhatitable for
.ohviates patential prohlems associated with thermal stress that m
B B BB B AU P e
assgantdiyeof eRcpdxiexl avsdiable todath @ dhkesfore wilitadsibfde shidedurpose.

The pRpey $hidaceof Hs%vé‘ﬁaﬁ%EHM&J&&HW&’%&QM%F%&@@EQ@J@%
epoxy 25. 30 The transparent epoxy 25 may be applied using, for

abevaighacteiearsiedittolding prbdesmerdds Hisetpasainefdhesr proddard, as

indﬁ@h@eﬁ@i‘ﬁﬂ@&ﬁ%ﬁ@ﬁ@@ﬁ@?ﬁg%w&ﬁéﬁmﬁﬂ |i9&i%19tﬁé§ &é@g&légmﬁid%l{él%y
includes IR light. However, the ALPS IC 7 has a visible-light coating 26

blogk #e-ularmsdifsTBIATSETIHERPS B3 RaDEIEHEFS HtaidRtBtReimspPaabRsfore
atthiegih QRIaf e AigibiRe gt itk pRss theeueh they \is edigbheapiing26
and impinge on the ALPS die 7. A variety of yisible-light coatings are
co R A R E L ARB b TSI Tar s s S UTLOAE AR e i hecP
peddihe prcerasippsydsal e metmabphecessssthphd sedephere mapaninge
a.circujt boar mbly today, and.therefore, will.ngt be described. FIG.,3
red o e BT e S0 T I R e Qo as
indibove yith aef e nthetodml@a@nieporyid Tosnhed apptheldybstiage ofdhikng or
ircuit d, as .indj k ar h ing. a
ca g RO AR S S PR S GRURAORA BRI Bps are
tymeaps neslpivecdafforthe draftepforneipnkinmebpeamebbsistbpe cast over the

assembly.

The visible-light coating 26 is typically applied at the wafer level to the ALPS
dies, and therefore is not shown as being part of the process represented by the flowchart
shown in FIG. 3. The invention is not limited with respect to when any of the steps are
performed, except in cases where it is necessary for one or more steps to be performed
before one or more other steps are performed.

FIGs. 4A and 4B illustrate an example of the dimensions of the composite
assembly 1 after assembly has been completed. The invention is not limited to the
dimensions shown. The dimensions are provided to demonstrate the miniature nature of
the assembly 1. The dimensions supplied 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. 4 A that the overall length, L, is 3.90 mm. It can be seen in FIG. 4B that the

overall height, H, is 4.65 mm or less. Thus, the composite assembly 1 is extremely small



10

15

20

25

30

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 IR clear epoxy is then cured, as 15 indicated by
block 35. The transparent epoxy 25 is then applied by using a molding or
casting process, as indicated gﬁobIOCk 37. As stated above, other known

in NSRS SRS Y ACATY) PRGN BREIHFE tPahsSireittp dRy falt Which
it iveafpin@ded or cast over the assembly. The visible-light coating 26 is

typically applied aj the waler leveliodhe ALESR0 diss, and therefore s
not shown asXSelﬂg ﬁaﬂ? of the process represente y%heeﬂcow ar
assindviyn lisHelén 3. Alke Invdhtiow == esdimbhité dvihthefespectdd e anlyofFIG.
5 iR FIRRS, %¥8ss9s%@85ma‘?‘%1eex‘é§9§é%&%‘Sgﬁt‘évﬁ‘ses%?nﬁ's SERRAN RLgNel
more steps to be performed before one or more other steps are
coperfeterrsse s WA sindlaBalthsremepasiterarwipld ot the winehitiodseatthe

thAFRASA 4 FRIATRY i 2MI6 ARHEM PIDERNERR §219PISIEA7TES 72, and

invention is not limited to the dimensions shown. The dimensions are

S4pnayibeHles tahis fatreleneidsiiidiature Hattdeabe HeraissHisly- shopa in FIG.
2. AIREREIANS SUPRIQ 1% iRt QEMINPIRIBER/IRTD diR FAGndheiACES REdie

seen that the overall width, W, of the assembly 1 is 9.80 mm. It can also
STEebaRhs orée MOMREPEREYGE AN teingth kpo nalorHeh Rrecithel 8&en in
mduksind Bdtiat theyd averalldneigitustiaé. 62 i QktlRss J teItae:s 53, 54

amposite assemply 1 is extremely small 7.in size and consumes only a
a“@é?y %A}F%\ﬁiio?ﬂﬁf% YSRE 19 QLR EHIC el h Himertieely- tre

coﬂmgmdldﬂam&befpﬁxem@daﬁmgmmdmmlﬂé tiffaﬁmthgd}fonrme_dﬁa@ the
b o B! aed B e SR S i ensgor
theiRCqamipdsitle dssérbbhyfiforpbthelimibertionycltre tompogite dbseoiySB
SO ERSS R SO e e
waygleagdhs of light. Thus, only visible light passes through the coating 74 and impinges
on the ALPS photosensor die 7. A variety of IR and visible-light coating materials are
currently available that are suitable for this purpose.

After the dies 53, 54 and 57 have been attached, a wire-bonding process is
performed to make all of the electrical connections between the pads of the dies 53, 54
and 57 and conductors (not shown) of the mounting device 60. The upper surface of the
assembly 50 is then covered with a transparent epoxy 75, which may be the same epoxy
as the transparent epoxy 25 shown in FIG. 2. The transparent epoxy 75 may be applied
using, for example, a transfer molding process or a sheet cast molding process. The
transparent epoxy 75 allows ambient light to penetrate through it, which includes IR
light. However, the visible-light coating 74 only allows visible light to pass through it
and impinge on the ALPS die 57. The process steps that are performed after the
transparent epoxy 75 has been applied are the normal process steps used when

assembling a circuit board today. Therefore, these process steps will not be described.
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respectively, shown in FIG. 2. The RC receiver IC die 53, the RC receiver

photodiode IC die 54 and the ALPS IC die 10 57 are attached to the

mounting device 60 using a known die-attach process. The mounting

device may be a PCB or lead substrate. Prior to attaching the IC dies 53,

54 and 57, the dies 54 and 57 are pre-coated with coatings 71 and 74,

respectively. The coatings 71 and 74 comprise materials that are capable

of filleih§ QUSRS Sy Ghavefat SERE S I i THEBSaRgACAIsHL TR
abdghtviehpassdite ughlt ahdTryings o antSthaRcepivatedivtle diecbatinig

filter tal er wavel ngl,tFE of.li 51 he cpating 74 allows.visib
TR P TGO A SRS oI T AL By he-aach
pravesse tengthsaaidlighblddkuss) .ohiie misibiadi ghicpssssepsthrouighpihéocoatinger4
prdfd g‘a '{1}]9%31%05‘4%‘&%'7% ] d'?h%-dﬁevﬁgeéﬁ AR A M e he dies

visible-fight coating materials are currenﬁ§ available that are suitabfe for
havkibgsorptsbe@ohafthesthes dics B3 ded emddTohdveidieehthetasheit baard or lead
fraME QURRNAIN G PIRRE SR A5 PEISOEBS Y 1onakE AU RHIRE 1RIEEHIGRe rformed, the

connections between thé pads of the dies 53, 54 and 57 and conductors
trapsBRISRbMRRX B the MsupRilicdbyiaaneblimyer gapdrspitaes -aptidicated by
blIRRSEMBlY atkda theRCovrethWih friRBSRRFSAFERPIAINY pWRich ddaYiehe

the same epoxy as the transparent epoxy 25 shown in FIG. 2. The
AR R oXY2T BSFagPBESplied 25 using, for example, a transfer

molding EiRpesEQlsseaieeb0asbMoldiFEERShalBehdramsParethi@Roxy
. 75 allows ambient light to engtrate through it, which incluﬁtes IR light.
dimpgyRigne o 8%‘/‘i§¥618—rh§hflgé%nﬁba?ﬂ SRty ANBWE LiBASR IR HIC S paRE e
asdbridlg BOtstavch iMPIIG S dodheohlddbidiend éud bé proeess BIEpS, thatpde: is
erfqrmed after the tr arent epoxy 75 been ied are the
e S e R R P B S R R S e,
miltherefetenthéde progessstepswily.not be described. 8 FIG. 6 illustrates a
flowghar e n thod i Wit
oLl (I e Fhe e e e R SRRt o
thmteﬁ%ﬂsfﬁqemmrir@ibe@wmlmdi RN EPLHaAf élmiw:@trieratt@&héﬂ be
unHSHER HLadlRGRIINPGEER 48 kﬂ%?ﬁr%t e Rigrk gy Buainediaie
er

process steps may be performed a
embodiments described herein and all such modifications are within the scope of the

invention.



5 pre-coating the dies 54 and 57 and before attaching the dies 53, 54 and
57. After the dies have been attached, the dies are wire bonded to the
conductors of the circuit board or lead frame substrate, as indicated by
block 83. After wire bonding has been performed, the transparent epoxy
75 is then applied by a molding or casting process, as indicated by block
84. As stated above, other known process steps are typically performed
after the 10 transparent epoxy 75 has been applied. The composite
assembly 50 shown in FIG. 5 ma e same or similar dimensions
whatthhadeisbown in FIGs. 4A and 4B. However, because the composite
| %%grnr?bl igoaésstg%vg? iQOFIGriS?ndpes not require the cup 21 shown in FIG. 2,
"Nno space’is requir i tRe ¢ifeuit board 60 for forming the cup 21, which
facilisatesifitirthde dibeminiaturization of the composite assembly. The
invention s B desprined Wi reference. (o EMBIANY STROIIMEAlS
for the purpose of1 emonstrating the pnnupﬁes and concept% of the
redenventericabagiiigode ¢iriddretooecbynthtee akileanir idrbtanondagiprs of the
md{;%féc&t{@&s may be made to the embodiments described herein and all
such modifications are within the scope of the 20 invention. 9 CLAMS
Whattisugtaipregkt nhotoseirpidsHe as semptynasipsisihdie sifasitRang. the
ATIYIEKiQ AL EMPLECORIRL(REIISEEINGT HeVinmPRENRD AL G Napupting
device, the RC receiver device having electrical connections that are
MBI IRYYS conductors of the mounting device; and an ambient light
photosensor (ALPS) device mounted on the circuit board, the ALPS
device having electrical connections that are connected to conductors of
2 tﬁe@ef@‘?%’ﬁﬁﬁ ﬁ&%‘@@féﬁe"fﬁ.lafﬂel cdl %8%1(@%@&%‘%%7%"&&% e

infine: RCReoRIvETicdyiaedoohpris@scakLPS device comprises an ambient light

photosensor.

3. The composite assembly of claim 1, wherein the RC receiver device comprises an RC
receiver integrated circuit (IC) and an infrared (IR) photodiode IC, and wherein the ALPS
device comprises a photosensor IC, said electrical connections of the RC receiver device
corresponding to pins of the RC receiver IC, said electrical connections of the ALPS
photosensor IC corresponding to pins of the ALPS photosensor IC, and wherein a pin of
the IR photodiode IC is electrically connected to a pin of the RC receiver IC, and wherein
pins of the RC receiver IC and pins of the ALPS photosensor IC are electrically

connected to conductors of the mounting device.

4. The composite assembly of claim 1, wherein the RC receiver device and the ALPS

device are integrated into a single integrated circuit.

5. The composite assembly of claim 1, wherein the RC receiver device comprises an RC
receiver integrated circuit (IC) having an infrared (IR) photodiode for sensing IR light
and processing circuitry for processing electrical signals produced by the photodiode, and

wherein the ALPS device comprises a photosensor IC, said electrical connections of the

10
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infrared JR) photodiode, and wherein the ALPS device comprises an
ambient light photosensor. 15 3. The composite assembly of claim 1,
wherein the RC receiver device comprises an RC receiver integrated
circuit (IQ and an infrared (IR) photodiode IC, and wherein the ALPS
device comprises a photosensor IC, said electrical connections of the RC
receiver device corresponding to pins of the RC receiver IC, said
electrical connections of the ALPS 20 photosensor IC corresponding to
RGO TRECHITHI REPE BRAGKUASL? RS AR &RT i o S SR Pilodiode
cotigeisieisaifitaix CPSpactectioor [urt ofrteoRGnteesivey dCrhan wRekRitbsensor
pins of the RC receiver IC and pins of the ALPS photosensor IC are
electrically connected to conductors of the mounfing device. 25 4. The
composite assembly of claim 1, wherein the RC receiver device and the
PS_device are integrated in ingle integrated circuit. 5. The
6 ?cl)hr%ﬁgrs? 6 ségsaesrsr?g%? fogcgaﬁmlg?vﬁl%g?ﬁ the fg(l,p receiver device comprises
an RO IRebelvaristBleatbspoialim 1 hasdmglardrttaretR(1R) pleqrethideieugh
thef?ﬁt%?gr?&f‘l%dﬁ&%ﬁﬁe RERGESAINRC W RHIRY{OLRIOERRIPG RIECH IR of
signals produced by the photodiode, and wherein the ALPS device
lighbfrprdeda png issdsr notediedeEetrical connections of the 10 RC
receivekievice cpste sinePdigshiedinsel NiePREhircsiNeS:Ife saidsleaticrl
_ connections of the ALPS photosensor IC corresponding to pins of the
lighi tp 835h Btesaishdbr b dicthpaso 5o shd HEBB#HLRP f‘céﬁﬁszplfem%@fsor IC
wHGRIPRASINg BRvd R ilghé parstibiarn dispesad-antiba BBsgnbiystasaliow, JR
light to pass through the filter and impinge on the JR photodiode IC while
preventing other wavelengths of light from impinging on the IR
7. Ahetociaaisite xaaridible fighipass/filkeidispRedwrfithe AP R epoxy disposed
. photosensaqr. IC to allow. visible 10 Jight t through.the visible light
D R g e e e R R e cor
antheneypsilledigint tfrofR kppiyging on the ALPS photosensor IC.

8. The composite assembly of claim 6, wherein the IR pass filter is an IR pass filter

coating disposed on at least one surface of the IR photodiode IC.

9. The composite assembly of claim 6, further comprising:
a transparent epoxy that covers at least a portion of the mounting device on which

the ICs are mounted and the filters.

10. A method for making a composite assembly comprising:

mounting a remote control (RC) receiver device on a mounting device;

connecting electrical connections of the RC receiver device to conductors of the
mounting device;

mounting an ambient light photosensor (ALPS) device on the mounting device;
and

connecting electrical connections of the ALPS device to conductors of the circuit

board.

11
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7. The composite assembly of claim 6, wherein the JR pass filter is an JR
epoxy disposed in a cup formed in the mounting device, the JR
photodiode IC being disposed in the cup 15 and encapsulated in the IR
epoxy. 8. The composite assembly of claim 6, wherein the JR pass filter is
an JR pass filter coating disposed on at least one surface of the IR
photodiode IC. 20 9. The composite assembly of claim 6, further
comprising: a transparent epoxy that covers at least a portion of the
mounting device on which the ICs are mounted and the filters. 10. A

11 meksankthodigkingalcompasiieths Relbly iconderiio godprivauitingaed (IR)
remote control (RC) recejver, device on a mounting, device; connectin

Sisot R ceat et e e T
mounting device; mounting an ambient light photosensor (ALPS) device

120 the Runti? ldev' ;aﬁld 3 |G ecting electrical connectio f the
B R T R R e ver
inteaited Oruitel€inatbaRr @ freows ER dehvited swin Brisost arhingiardd (RYS device

co%?ﬂ%%g D8R BAh WP LT IGNIRE RATBFSRSRN ARG

otosensor. 5 12. The method of claim 10, wherein the RC receiver
cogetpedingipidescAtRBGaeetia Intsgidedertiralgqragcaingsat therddels
phiBI-RBAAdIQfE: \Fo RRAMOBIID HAG ALDS HRMCEnSOMEIISES Bherein at least

photosensor IC, said electrical connections of the RC receiver device
ong pifeoRdhBheirlaithis RestriadivspracisdutbbmiancainelibhE bf

redE1RALE In PRAHOSENERN 167 CRIFRS PEIGHBEID RiNpial R LA P phatesenser IC
IC, and wherein at least 10, one pin.qf the JR phaotodiode IC is electrically

are RHESAY £oH9e'5dH B S8ITHF ¥ HRE REMBLLNRAFIEnd wherein pins of

the RC receiver IC and pins of the ALPS photosensor IC are electrically

cannected to conductars of the mounting device. 13. The m f claim
13 I S R R R e R e g LB REIE RV R R
integrated into a single integrated circuit.

14. The method of claim 10, wherein the RC receiver device comprises an RC receiver
integrated circuit (IC) having an infrared (IR) photodiode for sensing IR light and
processing circuitry for processing electrical signals produced by the photodiode, and
wherein the ALPS device comprises a photosensor IC, said electrical connections of the
RC receiver device corresponding to pins of the RC receiver IC, said electrical
connections of the ALPS photosensor IC corresponding to pins of the ALPS photosensor
IC.

15. The method of claim 10, further comprising:

placing an IR light pass filter on the RC receiver device to allow IR light to pass
through the filter and impinge on the RC receiver device while preventing other
wavelengths of light from impinging on the RC receiver device;

placing a visible light pass filter on the ALPS device to allow visible light to pass
through the visible light pass filter and impinge on the ALPS device while preventing

12
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15 integrated into a single integrated circuit. 14. The method of claim 10,
wherein the RC receiver device comprises an RC receiver integrated
circuit (IC) having an infrared (JR) photodiode for sensing JR light and
processing circuitry for processing electrical signals produced by the
photodiode, and 20 wherein the ALPS device comprises a photosensor
IC, said electrical connections of the RC receiver device corresponding to
pins of the RC receiver IC, said electrical connectigns of the ALPS
HOB}Y&H’&% HeBH feBasipn HERg SIS BatisKiPes Bliciaed nosmemes fic
AlHsedmetbod of claim 10, further comprising: placing an IR light pass filter
on the RC receiver device to allow IR light to pass through the filter and
impinge on the RC receiver device while preventing other wavelengths of
16Iigﬁtefmethbdpihgitig1 af, thetRCasopnanglevice; placing a visible Iight pass
filter on the ALP %'Cﬁ to allow %Slble |I%ht t% pass 30 throu trrﬁhe

T 1O moun V1CES, On Ce.. formin, 1
VISIbPeP t pass fer and impinge on t device whife | prerentlng

mq@mdvmﬁﬂepl@wgr@m phssidpdarbughthiedRéigitsiel Vigtepasssifikesr @rpdand
isPRRIACINR OEIALRT dRKIa%: 1R BTSN H A ARuMHIRS! the IR
comprising: 5 prior to mounting the devices on the mounting device,
SPP3dNIng a cup in the mounting device, placing a IR photodiode IC of the
RC receiver device in the cup, and dispensing JR epoxy in a cup such
that the IR photodlode IC is encapsulated in the JR epoxy. 10 17. The
17 mEbRcresidiaie1as) Wherbifandhdhags fit 7 R AR RApRELHlter

cooatingplisppsed: e atdpasiene shrkraeofdhsevRGsereiver device. 13
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