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| MAGERS TECHNI CAL FI ELD 100011 The present disclosure is related to

m croel ectronic imagers and nmethods for manufacturing mcroel ectronic

i mgers. BACKGROUND 100021 Mcroelectronic imgers are used in digital
caneras, wireless devices with picture capabilities, and nmany ot her
applications. Cell phones and Personal Digital Assistants (PDAs), for

exanpl e, are incorporating mcroelectronic imgers for capturing and sendi ng
pictures. The gromh rate of mcroelectronic imagers has been steadily
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Sem conductor (CMOS) systens, or other syst i mge sensors have been
wi dely used in digital caneras and other applications. CMOS i nage sensors
are al so very popul ar because they are expected to have | ow production
costs, high yields, and small sizes. CMOS image sensors can provide these
advant ag Pﬁ@@é&dﬂELﬁby are manufactured using technol ogy and equi prent
devel oped for fabrlcatlng sem conduct or devices CMOS i mage sensors, as
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Convent |ncamafacqaaﬁgag@de1mt@)rnaahﬁgérgon| c imagers, for exanple, gener ally
include a die, an interposer attached to the die, and a plastic or ceramc
housing attached to the interposer and surrounding the periphery of the

di e. ThSAREORRENIYes an i mage sensor and a plurality of bond-pads

el ectrically coupled to the image sensor, The interposer is typically a
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better images with higher pixel counts.

[0003] Microelectronic imagers include image sensors that use Charged Coupled Device
(CCD) systems, Complementary Metal-Oxide Semiconductor (CMOS) systems, or other systems.
CCD image sensors have been widely used in digital cameras and other applications. CMOS image
sensors are also very popular because they are expected to have low production costs, high yields,
and small sizes. CMOS image sensors can provide these advantages because they are manufactured
using technology and equipment developed for fabricating semiconductor devices, CMOS image
sensors, as well as CCD image sensors, are accordingly "packaged” to protect the delicate

components and to provide external electrical contacts.

10004] Conventional packaged microelectronic imagers, for example, generally include a die,
an interposer attached to the die, and a plastic or ceramic housing attached to the interposer and
surrounding the periphery of the die. The die includes an image sensor and a plurality of bond-pads
electrically coupled to the image sensor. The interposer is typically a dielectric fixture having a
plurality of external contacts arranged in a desired array for providing an electrical pathway between

the bond-pads on the die and a board or module of another external device. The housing includes a



BRI EF DESCRI PTI ON OF THE DRAW NGS 100051 Figure | is a schematic, side
cross-sectional view of a mcroelectronic inmager configured in accordance
wi th an enbodi nent of the disclosure. [00061 Figures 2A-2D are schemati c,
side cross-sectional views illustrating various stages in a nethod of
constructing a mcroelectronic imager in accordance with an enbodi nent of
the disclosure. [00071 Figure 3 is a schematic side cross-sectional view of
a mcroelectronic imager configured in accordance with another enbodi nent

of the disclosure. (00081 Figure 4 s a schematic view of a system
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(0008] Figure 4 is a schematic view of a system incorporating one or more microelectronic
imagers.
[0009] Figure 5 is a flow chart illustrating a method for manufacturing a microelectronic
imager.

DETAILED DESCRIPTION

{0010] The following disclosure describes several embodiments of methods for manufacturing
microelectronic imagers and microelectronic imagers that are formed using such methods. Several
details of specific embodiments are described below with reference to CMOS imagers to provide a
thorough understanding of these embodiments. CCD imagers or other types of sensors, however,
can be used instead of the CMOS imagers in other embodiments. Several details describing well-
known structures often associated with microelectronic devices may not be set forth in the following
description for the purposes of brevity. Moreover, several other embodiments of the invention can
have configurations, components, or procedures different than those described in this section. A
person of ordinary skiil in the art, therefore, will accordingly understand that the invention may have
other embodiments with additional elements, or the invention may have other embodiments without
several of the elements shown and described below with reference to Figures 1-5.
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and/or in the housing unit 110, (b) a mcroelectronic imaging die 130
installed with the housing unit 110 and electrically coupled to the

el ectrically conductive traces 124 in a flip-chip (FCIP) configuration, and
(c) an optics unit 150 including one or nore optical elenments or features
attached to the housing unit 110. The inmager 100 can al so include an
encapsul ant or nolding material 160 covering or otherw se encasing at |east
a portion of the mcroelectronic die 130 to protect the delicate inaging
conponents and the |nterconnect|ons bet ween the m croelectronic die 130 and
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housing unit 110. The cover 152 has a first side 154 facing the enerally

away fr oo hafige sénstr andgedrieplly waplshde Hiedategeseed atquw l%jen&% efyinals
t ovar d tlh‘% ar%ggtréaq’] Sc%[:}%l?,'&%o c&t&%g@ﬁ%ﬁelé& aﬁQQQﬁ&EuO@H%ng 24 %htthelﬂ&lilélg umf_he

accordlngl Fm o an osure tirn he 1 nmage sensor
cover 152 OCG.W&EHGMB:II@WCQ&I&SIS’&D Eqmmtﬁldeb axi%lmdigeoiehecrr It &rthalfsont s@lasii2seilve
to a desired spectrum of radlaﬁl In enb?Flnents dlrgcted tow?{
electrically coupled to the integrated circuitry 133. The image sensor 138 can be a CMOS device or
a CCD for capturing pictures or other images in the visible spectrum. In other embodiments, the
image sensor 138 can detect radiation in other spectrums (e.g., infrared (IR) or ultraviolet (UV)
ranges). In still other embodiments, the microelectronic die 130 can have other arrangements and/or

include different features.

[0013] The optics unit 150 coupled to the housing unit 110 can include one or more lenses or
optical elements for focusing or otherwise directing the desired spectrum of radiation to the image
sensor 138 on the microelectronic die 130. In the embodiment illustrated in Figure 1, for example,
the optics unit 150 includes a single cover or window 152 that is attached to the housing unit 110
before the microelectronic die 130 is installed with the housing unit 110. The cover 152 has a first
side 154 facing the generally away from the image sensor 138 and a second side 156 facing
generally toward the image sensor 138, The cover 152 and the housing unit 110 accordingly form

an enclosure 158 for protecting the image sensor 138. The cover 152 can be made of glass, quartz,
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imaging radiation in the visible spectrum the cover 152 can have a filter
to prevent infrared radiation (IR) or other undesirable spectruns of

radi ati on fromreaching the i mage sensor 138. The cover 152, for exanple,
can be forned froma material and/or have a coating that filters IR or near-
JR spectruns. In other enbodi nents, the optics unit 150 can include other
optical structures for perform ng other functions. 100141 The encapsul ant
160 can be di sposed onto the assenbly and over at |east a portion of the

m croel ectronic die 130 and the electrically conductive traces 124. The
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masks, tRkidg ulh 190hiY 8Rtidrager 100 eliminates the need for a separate interposer substrate and can
reduce the footprint of the resulting imaging device and provide a robust device with a significantly
lower profile than the conventional imagers described above. Thus, the imager 100 can be used in

smaller electronic devices or other applications where space is limited.

{0016} The manufacturing processes for conventional imaging devices can also be time
consuming and require a number of precision assembly sets. Each assembly step increases the
opportunity for contamination and/or damage to the delicate components of the image sensor itself.
Further, slowing production time to avoid such damage and contamination can significantly increase
processing costs. The manufacturing process for the imager 100, however, can be significantly
more efficient than processes used to form conventional imagers because there is no need for
additional steps or processes to mount the die to both an interposer substrate and a separate housing.
Further, as discussed in more detail below, the electrically conductive traces 124 can be formed on

the housing unit 110 quickly and precisely without requiring additional masks, tools, or solvents.



-4 100171 In the enbodinent illustrated in Figure 1, formation of the inmager
100 is conplete. Figures 2A-4 described belowillustrate additional

enbodi ments of mcroelectronic inmagers and methods for form ng such

i mgers. Although the follow ng description illustrates only formng a
single imager, it will be appreciated that a plurality of inmgers can be
constructed sinultaneously. [0018] Figures 2A-2D illustrate stages in a

met hod for form ng an embodi ment of the microelectronic inmager 100. Figure
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correspondl ng lead-in surfaces 114 and the cover platform 115. The | ead-in
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i mage setfd%r Owsmggtmlbﬁ § can Qi TNGEe uriHePTORESS Eg THAfY® g Orwataﬂawgﬂez
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process. The~bo 112 can conposed of a ng conpouhd e.g.,
crystal polardrend mb(éﬁ):adikycaﬂcwshbhyl ene sul fi de (PPS)) or another suitable
phot o-reactive thernoplastic material. In other enbodi nents, however, the

body 112[¢pagy haverhethagsing @l i1gOn@ttcOmsstradacdretiodaasnt Ren GIQMIQS@BBbdnyQI Hamrgeznt
materials. For exanple, the bo% 112 may include one or nore non-tapered
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support be%wegnat%g cgjr]rgs'pondmg lead-in surfaces 114 and the cover platform 115. The lead-in surfaces
I 14 and support surface 116 define a recess 118 for receiving the microelectronic die 130. The
lead-in surfaces 114 taper inwardly away from a bottom surface 120 to the support surface 116 to at
least partially align the microelectronic die 130 in the housing unit 110. The support surface 116
provides a fixed surface at a known position for accurately positioning the image sensor 138
(Figure 1) relative to the optics unit 150. The body 112 can be a pre-formed component formed
using a suitable injection molding process. The body 112 can composed of a molding compound
(e.g., liquid crystal polymer (LCP), polyphenylene sulfide (PPS)) or another suitable photo-reactive
thermoplastic material. In other embodiments, however, the body 112 can have other configurations
and/or can be composed of different materials. For example, the body 112 may include one or more
non-tapered lead-in surfaces or sidewalls extending from the bottom surface 120 to the support

surface 116,

[0020] A laser (not shown) can be used to selectively react or ablate material from one or

more portions of the body 112, More specifically, the laser can direct one or more laser beams 202

.5-



100201 A | aser (not shown) can be used to selectively react or ablate
material fromone or nore portions of the body 112. Mirre specifically; the
| aser can direct one or nore | aser beanms 202 -5 (shown in broken |ines)
toward the body 112 to irradi ate sel ected portions of the support surface
116, the lead-in surfaces 114, and the bottom surface 120. In enbodi nents
where the body 112 is conposed, at least in part, of a photo-reactive
(e.qg., laser-activatable) thernDpIastic material, the |aser beaminduces a
phyS|cochen1caI reaction in the material that in turn creates a SU|tabIe
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body 112 quickly and efficiently using the | aser reover, the irradiation
process Rfesss irpdaschibedbaiooath rnérenp@mﬁlg@reaﬁy external solvents or

chemcals to be applied to the body 112 before, during, or after processing.
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process.” For example, the laser ca e programmable and ac or ngly, aser reaction or

he

ablation process can be automated such that the laser can selectively irradiate one or more body
portions without requiring any intervention. Furthermore, the irradiation process of Figure 2A does
not require any external masks or tools to form the patterns on the body 112, Rather, the desired
trace patterns can be transterred directly onto the body 112 quickly and efficiently using the laser.
Moreover, the irradiation process described herein does not require any external solvents or
chemicals to be applied to the body 112 before, during, or after processing. The irradiation process
is accordingly expected to be less expensive and time-consuming than conventional processes that

require such features.

[0022] The laser can direct either a continuous wave laser beam or a pulsed laser beam to
selectively ablate the body 112. The configuration of the laser and the desired beam characteristics
(e.g.. wavelength, continuous or puised beam, etc.) can vary depending on the material(s) of which

the body 112 is composed and the desired ablation pattern on the body 112. Suitable laser systems



100221 The | aser can direct either a continuous wave | aser beam or a pul sed
| aser beamto selectively ablate the body 112. The configuration of the

| aser and the desired beam characteristics (e.g., wavel ength, continuous or
pul sed beam etc.) can vary depending on the material (s) of which the body
112 is conposed and the desired ablation pattern on the body 112. Suitable

| aser systens -6 include the StarShape | aser commercially available from
Rofin-Sinar of Plynouth, Mchigan, and the Xi se200 |aser comercially

avai l abl e from Xsil . Ltd. of Dublin Irelq 10023 Referring next to Figure
2B, ono BFIUADHYE TeRHERS VR REVET AN AAbS BRI O HETOR heMigh a0 adtil

(e.g. urhéla@ge%@gsa coRRlALAN 1 RAKLIE 805 0d1 e MY lAdatp form the

el ectrical y conductive trdces or Interconnects 124 in the desired pattern.
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di fferent nunber of layers. In any of these enbodi nents, the. conductive

mat er i al {¥) (280 AuAlage P&@aésﬂrt @zﬂeron{rba@qi@era%mﬂaﬁ@a Ht?r EFNEHEL5F mEkE kDo 0112
using a“detpgcge to'h%' tﬁ@ﬁodﬂl ﬁtv' A3 i ReSSsRack E@E‘Bﬂé' @fg%fye (g*éma{%ﬁg%fer of

sui tabl e I'n-t errbodl ment | strate
resul tinyi, Iamh&l)laga}l&ﬂbt paliBOiuwi. t In stnheulplhamemlbmﬂnmemfs lwmi/m:ttlina/@wetorraws cdidMicting:
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witht hecdmdtucﬂwﬂgnattrml(ts) 210 canbie étpesited aab lthe aovivplee ottens of tesipoiydildgising an
electrlcq Y conductive traces 124 in a FLIP
electroless plating process, an immersion process, or another suitable technique. In the embodiment
tustrated in Figure 2B, the resulting housing unit 110 with the plurality of conductive traces 124 is
accordingly a Molded Interconnect Device that includes a molded structure incorporating a plurality
of integral conductive traces or electrical lines in a desired arrangement at an external surface of the

housing unit 110.

[0024] Referring next to Figure 2C, the microelectronic die 130 is installed with the housing
unit 110 and electrically coupled to corresponding electrically conductive traces 124 in a FCIP
configuration. More specifically, a plurality of conductive bumps or stud bumps 140 can be formed
on corresponding terminals 136 on the microelectronic die 130 before the die is installed with the
housing unit 110, After forming the conductive bumps 140 on the terminals 136, the bumps can be
coupled to corresponding portions of the conductive traces 124 at the support surface 116 of the
housing unit 110. In one embodiment, the conductive bumps 140 can be composed of a solder

material and a suitable reflow process can be used to physically and electrically couple the

7.



configuration. Mire specifically, a plurality of conductive bunps or stud
bunps 140 can be fornmed on corresponding termnals 136 on the

m croel ectronic die 130 before the die is installed with the housing unit
110. After form ng the conductive bunps 140 on the term nals 136, the bunps
can be coupled to corresponding portions of the conductive traces 124 at
the support surface 116 of the housing unit 110. In one enbodi nent, the
conductive bunps 140 can be conposed of a solder material and a suitable
refl ow process can be used to physically and electrically couple the -7
conduct i spedistinpPumpe 18 phée correwopdinginegiperali tbasonductive tisersd L4 i Ve anqthases
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portion of the mcroelectronic die 130 to conplete the imger 100. The
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materi al , dj o] n 1 ant . 160 [ r
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assenbl yoebvoden piicot It nige Kditingnm@an0.100 and its conponents. In the
illustrated enbodi nent, the

{0026) Referring to Figure 2D, the encapsulant 160 can be deposited into the recess 118 and
over at least a portion of the microelectronic die 130 to complete the imager 100. The encapsulant
160 can include a molding compound or another suitable material. As discussed above, the
encapsulant 160 further secures the microelectronic die 130 to the housing unit 110 and further seals
the assembly for protecting the imager 100 and its components. In the illustrated embodiment, the
microelectronic die 130 is completely encapsulated and an outer surface 164 of the encapsulant 160
is at least generally flush with an upper surface 122 of the housing unit 110. In other embodiments,
however. at least a portion of the back side 134 of the microelectronic die 130 may be exposed to
the external environment and/or the outer surface 164 of the encapsulant 160 may not be flush with

the upper surface 122,

[0027] Figure 3 is a schematic, side cross-sectional view of a microelectronic imager 200
configured in accordance with another embodiment of the invention. Like reference numbers refer

to like components in Figures 1-2D and Figure 3. The imager 200 differs from the imager 100

8-



m croel ectronic die 130 is conpletely encapsul ated and an outer surface 164
of the encapsulant 160 is at |least generally flush with an upper surface
122 of the housing unit 110. In other enbodi nents, however. at |east a
portion of the back side 134 of the mcroelectronic die 130 nay be exposed
to the external environnent and/or the outer surface 164 of the encapsul ant
160 may not be flush with the upper surface 122. [00271 Figure 3 is a
schematic, side cross-sectional view of a mcroelectronic i mger 200
configured in accordance with anot her enbodi ment of the invention. Like
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traces 124. The traces 124 accordingly provide an electrical pathway between
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di sposed into the recess or ¢ y 1n the housing unit encapsul at e
bot h t heheowcr oBleemtapniact thlecdh3E dipgbsat intedstreaspor tavan infhe hmissigmnadifuct or
conponent 270. 10028) Any one of the ipmager, conponents described above with
ref erené “W&”ﬁ?g@ﬂés&i-@“ﬁ% ““%@wiﬂﬁoﬂ riif o8 ﬂ%ﬁbaaHV“B? Q'Hﬁ?PQHWBWﬁWﬁyger
and/ or qg&gmggpphﬁx systens, a representative exanple of which is system
500 shown Sschematically in Figure 4. The system 400 can include a processor

401, a y 40 . ash, . devi £8)
gt £ ol e Sna e oot i B kBl IR HAREPLI Y Pl
f or egoi ng ihtmp&hted dawi agsotiesayndied hbgy andMot hndref@mpiisesytsents| gukep@schtadivany
be included in any of the conponents shown in _Figure 4. The resulting

syst em £00nelaef pelitolrivaRy B0 Rowp gehamaticaty indrigeis dput hengystempt b eisingigde a
féor agewr&%&%i 1, ia .n{bgy rﬁﬁd/(é).é., %WEM, fﬁl@ﬁ“,oﬁ%h, %ﬁ%rrdé)tﬂgj ¥nemory device),
presentative systens
input/output devices 403, and/or other subsystems or components 404. The foregoing imager
devices described above with reference to Figures 1-3 may be included in any of the components
shown in Figure 4. The resulting system 400 can perform any of a wide variety of computing,
processing, storage, sensing, imaging, and/or other functions. Accordingly, representative systems
400 include, without limitation, cameras, computers and/or other data processors, for example,
desktop computers, laptop computers, Internet appliances, hand-held devices (e.g., palm-top
computers, wearable computers, cellular or mobile phones, personal digital assistants, etc.), light or
other radiation sensors, multiprocessor systems, processor-based or programmable consumer
electronics. network computers, and minicomputers. Other representative systems 400 include
servers and associated server subsystems, display devices, and/or memory devices. Components of
the system 400 may be housed in a single unit or distributed over multiple, interconnected units
(e.g., through a communications network). The components of the system 400 can accordingly

include local and/or remote memory storage devices, and any of a wide variety of computer readable

media.



400 include, without limtation, caneras, conputers and/or other data
processors, for exanple, desktop conputers, |aptop conputers, |Internet
appl i ances, hand-held devices (e.g., palmtop conputers, wearable
conputers, cellular or nobile phones, personal digital assistants, etc.),
light or other radiation sensors, nultiprocessor systens, processor-based
or programmabl e consuner electronics, network conputers, and m ni conputers.
O her representative systens 400 include servers and associ ated server
subsystens di spl ay devi ces, and/or (y devi ces. Conponents of the

syst em 408%my bagkgised fow @agueﬁgu@etmfz Odpr mrfaqtiyingetimisserieqtioniciiplager in
interco t r n k
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media. -9 100291 Figure 5 is a flow chart of a method 500 for nanufacturlng
a ni cr oédaddp RIS PRhgerPPpHt sytace thpl feEnep treresh izehivoursine micraelsstronic die.
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to corr ezsmlldctngm é:leemlnaiasaainl iynagonehsoit aligmed mathes least & Pertioacd s dptical element
flip-chip configuration (block 530). The mcroelectronic die includes an
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nmet hod can the epositing an encapsul ant recess and over
at | eastdiabpokttitdn of the mcroel ectronic die (bIock 540). 100301 Fromthe
foregoing, it will be appreciated that specific enbodi nents of the invention

have begoudescri beh fherfeicpoih@rit Pl POSSretihted HHauspdeaid @bodibnivel thekr@Mion
structures and functions have not been shown or described in detail to

avoi d uhA¥: Baesestibed dwedin iftrgpyrnescal @8 chusation byt welenopibdictvst apddungtipas
et 8 MK, IR0 SR S Ul SRy 2
word Ol’embb&m&m@l’cﬁﬂ&i ifvdnitioht &chek®the context permits, singular or plural terms may also include
the plural or singular term, respectively. Moreover, unless the word "or" is expressly limited to
mean only a single item exclusive from the other items in reference to a list of two or more items,
then the use of "or" in such a list is to be interpreted as including (a) any single item in the list,
(b) ali of the items in the list, or (¢) any combination of the items in the list. Additionally, the term
"comprising” is used throughout to mean inciuding at least the recited feature(s) such that any
greater number of the same feature and/or additional types of other features are not precluded. It
will also be appreciated that specific embodiments have been described herein for purposes of
illustration, but that various modifications may be made without deviating from the invention. In
particular, for example, the housing units 110 and 210 described above can have a different shape or

configuration and/or include different features than those described above. Accordingly, the

invention is not limited except as by the appended claims,



mean only a single itemexclusive fromthe other itens in reference to a
list of two or nore itens, then the use of "or" in such alist is to be
interpreted as including (a) any single itemin the list, (b) all of the
itens in the list, or (c) any conbination of the itenms in the |ist.
Additionally, the term "conprising" is used throughout to nean including at
| east the recited feature(s) such that any greater nunber of the sane
feature and/ or additional types of other features are not precluded. It

wi Il also be appreciated that specific enbodi nents have been descri bed
herein for purposes of illustrationClAMY hat various nodifications may be
made w thout deviating fromthe invention. In particular, for exanple, the
housing units 1 10 and 210 descri bed above can have a different shape or
confi gupatiph,and/ or include different features than those described above.
Accordingly, the invention is not linmted except as by the appended cl ai ns.
-10 CLAIMS I /We claim jell I. A nmethod of manufacturing a mcroel ectronic
i mger, the nmethod conprising: irradiating selected portions of an i nmger
housi ngltini t, tHe i nég@?‘hﬂ%agmﬁ@lfﬂﬁ?fﬂ“g 3 MTRRRCHEN S B8RS HavicHydgopREEss
sized to receiv MGr i ' I f i-aclaudi = :
surfaces and a g&%dpl)%ﬂrn% gﬁ%@cggﬁ%’g%g’gﬁﬁ E]“t'g]@géer ggﬁﬁﬁ%ﬂn\q}é t%t”gfg%elzgth‘?ogrsﬁtn % L%nilute
irradi ated portions afcludvez hdwdy mgviopia reassd siedrioiregivel eaticiockttrgnicdirduiet | ve
traces; coupling a pIuraLigx,of tgnnin | s at, a front ggqe of a

m croel ect roni ¢ i magfe§ssdnei{ipe leedin srFsrAndg SUPRRIT Y51 y conductive traces

In the recess i 'aeﬁosftlrisgpﬁ e dRctieOR bl AMT Hid 91’& irl‘ﬁ@i%{e@'dﬂ)rtq&@ Jie RGls Lfrﬁtn%lﬁl die
i ncl udes an image sensor aligned wth at [east a portion of an optica
el ement carried by tfenioudengeallyicondwanide aitceb,east partially aligned with the

recess; and depositing an encapsulant intqg the recess. and over at |east a
portion of the CRIRINgel Bl tf‘drnér!aliS[%tza Tront S, o trmsa)egef"errlai'we@" & @in

irradiating sel ected cmésbbn%ﬁ%oéclec%ribaill?B&%ﬂpcth@”ﬁ%@@ Withe GOORY ii8€5 MiPRLAYI Ng
a | aser beamon the body of the housing unit and activating the
configuration, wherein the microelectronic die includes an image sensor
aligned with at least a portion of an optical element carried by the housing unit
and at teast partially aligned with the recess; and
depositing an encapsulant into the recess and over at least a portion of the

microelectronic die.

2] 2. The method of claim 1 wherein irradiating selected portions of an imager
housing unit comprises impinging a laser beam on the body of the housing unit and activating the
selected portions.

le3] 3. The method of claim 1 wherein irradiating selected portions of an imager
housing unit comprises impinging a laser beam on the body of the housing unit without the use of a

mask or reticle.



sel ected portions. lejl 3. The nmethod of claim| wherein irradiating

sel ected portions of an inmager housing unit conprises inpinging a |laser
beam on the body of the housing unit w thout the use of a mask or reticle.
-1 1 _ 1c41 4. The method of claim| wherein the housing unit is conposed, at
| east in part, of a nolding conpound, and wherein: irradiating selected
portions of an inmager housing unit conprises inpinging a |laser beam upon
sel ected portions of the nolding conpound and activating the affected
portions of the nolding conmpound; and depositing a conductive material onto
the irrladi at ed Porti dRE MeHIpgraf slyn davherpimthehapsing yniisicomppredcaidenst v paepeSsi t
a condugt i i e affected portions of the nol ding conpound.

| cil 5.£#h§ﬁﬁ£$%§%h@*aﬁ?%ﬁﬁ%ﬁtmherein irradiating selected portions of an

i mager housi ng inudidtingosefkicd gsoriidnsadi At inngeahfiGU MYt uorhprieePeEQthgof 188

| east one of liquid crystal polymer (LCP) and pol yphenyl ene sulfjde (PPS).
hel 6. The method of PEAMAUPCD SgisEdi RPN pthecaPlddige REAPOYNA ciNdadivatingo ther
unit transm ssive t [ ; RESH iation, and wherein the

met hod furt her conpr?gggaﬁﬁgﬁgﬁfﬁng éﬁg%g%géggﬁﬁ%?@mjth t he housi ng unit
bef ore irradi at dagsgmigeect @ddponti masriaf obthethhousidiagedupottiond eéiprisesThengret hod
of claiml wherein irradiat.i ng selecteg portions,of an inmager hqusing unit
conpri ses irradiati ngtai&ZHeRHyPIREESH 1g feposit 4 ERRIUFLYS Hﬂa%‘ﬁ% B?ton’gﬁeea “iect ed

characteristics based,q dhs bERSmoldin®&tnouf@ One or nore materials of which
t he body is conposedseﬁkBi 8. Tﬁe W%thdﬁmof claim| wherein depositing a

conductive material onto the irradiated portions of the housing unit
conpri ses deposi_ting rs of conductiv teria

ne o re. | ay sing at
| east o® of an- el ecifﬁ%|'%e§éodgpéﬁi%a ﬁrvm?@%% Ipat)g F%féﬁ%‘ﬁ‘%?@gé‘gs‘%aﬁ@l 9,
The net - of ..cl.al.m: =Y Lt i : ]
mqmg unﬁ_c%g}i%efswgﬁﬁﬁﬂ%uagw@ﬁgtumoﬁ 5QAdegt lgxs@ oH;@EJIFMSﬁJ(i g;}ettgp?cg@gg o

irradi ated portion ing unit conprises depositin
Cu, (b)(L&H)ayepolpiidnyleamnehifi¢ec)’P&h Au fl ash plating or |ayer.

[¢6] 6. The method of claim 1 wherein the optical element includes a cover unit
transmissive to a desired spectrum of radiation, and wherein the method further comprises installing

the cover unit with the housing unit before irradiating selected portions of the housing unit.

7} 7. The method of claim 1 wherein irradiating selected portions of an imager
housing unit comprises irradiating the body with a laser beam having one or more selected

characteristics based, at least in part, on one or more materials of which the body is composed.

e8] 8. The method of claim | wherein depositing a conductive material onto the
irradiated portions of the housing unit comprises depositing one or more layers of conductive

material using at least one of an electroless plating process and an immersion process.

[¢9) 9. The method of claim 1 wherein depositing a conductive material onto the
irradiated portions of the housing unit comprises depositing (a) a layer of Cu, (b} a layer of Ni, and

{c) an Au flash plating or layer.



-12 Idol 10. The nethod of claim | wherein depositing a conductive nmateri al
onto the irradiated portions of the housing unit conprises depositing (a) a
| ayer of A, (b) a layer of NN, and (c) a layer of paladium | dt | | 1.
The nethod of claiml, further conprising disposing a volume of adhesive
material between the front side of the mcroelectronic die and the housing
unit, and wherein the adhesive material conprises at |east one of an

ani sotropi ¢ conductive film an anisotropic conductive paste, a
non-conductive film and a non-conductive paste. lci2l 12. The method of

cl ai m 219 ur t hedO.conph¢ siatlepd of maimg la“fbpmraﬂi:wltmg & SAtkIStiVY gnatdsighestoohe

di e, b f |
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and wheeei Ryafphladigna plurallty of ternlnals at a front side of a
m croel ectronic die to corresponding electrically conductive traces in a
flip-chip configuration conprises coupling the conductive bunps on the

term “ﬁlc@, to cor eSp‘PFﬂ ggk%ofd%fe%ﬁﬁ qa'ﬁ#%ef%ﬂ}ﬂﬁ&h %us@%ﬁﬁ&% iy E%ﬁ%Hessyég

unit. 1 13. claim1; her'co

el ect rimaabliy leouehithg fonReside offdfeemadeliédionil dis and a:l&nhmstngrurﬁ@mp@m@mesn tHeO
the electrically conductjve traces in the recess, and wherein the

m cr oel @HET Gnindldiad Go8MHisEWERHEIShONSpRli @RI ANEIOBRRIGt CAICY Ye TiRe a8 apttgpic
sem con t encapsul ant into the
recess %ﬁg&%®%?8§$gm§§§?n%ﬁﬂg$ﬁﬂﬁﬁﬁg?n?ﬁBQ(h%hggﬁthnlt and the

m croel ectronic die further conprises depositing the encapsulant over at

| east a portion of the one or nore additional sem conductor nPonents.
| c141 1421 The méfhodTBE methadneticdaih br ortheratompsisinggfoaRdE el @lefaﬂlm £3ndegitsl i ng

one or {/‘EB:T %nac%%gﬂo%ﬁ SEThAS DAY ﬁ%‘fcr&e‘?é’@%ﬂﬁ’hﬁé Ef%ret &)“t‘xgﬁhg% t'e%"l%%/of the

conduct i traces in e recess conprises attac Ing an ectrica
coupl i ngicaicldceasit maetooéoreespmmsomducavd ogeas; tayip ewbk@vinc egupding (zorpaltrrﬂitp esf,
and a nenory device.  -13
terminals at a front side of a microelectronic die to corresponding electrically conductive traces in a
flip-chip configuration comprises coupling the conductive bumps on the terminals to corresponding

electrically conductive traces on the housing unit.

[e13) i3.  The method of claim 1, further comprising:

attaching and electrically coupling one or more additional semiconductor components
to the electrically conductive traces in the recess, and wherein the
microelectronic die is between the optical element and the one or more
semiconductor components; and

wherein depositing an encapsulant into the recess and over at least a portion of the
housing unit and the microelectronic die further comprises depositing the
encapsulant over at least a portion of the one or more additional semiconductor

components.

fel4] (4.  The method of claim 13 wherein attaching and electrically coupling one or
more additional semiconductor components to the electrically conductive traces in the recess
comprises attaching and electrically coupling at least one of a processor, a logic-type device, a

controlier, and a memory device.
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Icisl 15. The nmethod of claiml wherein the body of the housing unit has a
first major surface and a second major surface opposite the first major
surface, and wherein the lead-in surfaces and the recess are in the first
maj or surface, and wherein: depositing an encapsulant into the recess and
over at |least a portion of the housing unit and the mcroelectronic die
conpri ses conpletely encapsulating the mcroelectronic die wth the
encapsul ant and form ng an outer encapsulate surface, the outer surface
being at least generally flush with the first major surface of the body of
t he hous¥ing uni ??- | ¢ Tha medhod of aimolgwasreinghe bedit phdje Aopsies vait bes # ST eajor

| mager ¢ t9& Jﬁﬁtahb@é’on%(}ga&ﬂ s%ﬂn*’e\gé 0 rgok‘&@ AP Fivde %'&%Qﬁé’&t VP RHERShPeadin] Ju?fa«%esS' de
of a mcroelectronic die wth one or fore  tonductive traces in a Cavi y of
a pre- mddedetayagerin beussingsjot hefabgusd ngereldei ng conposed, at | east in part,
of a photo-reactive thernmoplastic material, and wherein the mcroelectronic
di e includes andfRfala8SBASAPSHPNLINE the s SPdiaves t 1SRY & RAFUOTORI T PG

and at |east partial Ly alhk9ngdrodetioROe gRr apti I AL red by
t he housing and aligned with &ﬁéfkaﬁﬁty; pﬁgﬁﬁﬁﬁﬁfy‘?ﬁﬂ“gﬁegﬁﬁﬂ%g?ﬁié t
attachi ng the conductiasreclburpg tie whie thoreneppdadi gl foomnduet iouer teneapesiateand

depositing an encapsul ant into the cavjty to at |east partially epcapsul ate
the microel ectronic3yi&s tIhE"qL‘teIﬁurt‘?‘FF‘eL%% b ag gf'd‘leﬁ’it“P‘n fi@}‘m‘ﬁ‘é@ g’?enHrSt major

j uxt aposi ng conduct i ygrRUBPHe BhdRof HE RERRISMET Onic die with one or nore
conductive traces in a cavity of" a pre-nolded i mager housing conprises

| ocating the mcroelectronic die conpletely within the cavity in a flip-chip
confi guration. clsl 18 Th thod of claim16, further copprising
i sposi HY a vol e of 'Behety Viabricairer mirronEs tisg-imase redns he] GnRitsthe
m croel ectroni ¢ dkBodAg bR HAUSING 2B GAMIACEMN micPodRonkRURAURE bEoDHERS ON
the mcroelectronic die either before or after physically and electrically
attachi ng t he conducténdsciineniyeces an teheavelyraies ponaticligd timagershousing, thelBiusing.
The met hod of clain1%8 wher ei n diﬁposin%_a vol ume of. adhesi ve nateriﬁl
eing composed, at 1¢ast’in part, of a photo-reactive thefmoplastic material, and
wherein the microelectronic die includes an image sensor at the front side of the
microelectronic die and at least partially aligned with one or more optical
elements carried by the housing and aligned with the cavity;
physically and electrically attaching the conductive bumps to the corresponding
conductive traces; and

depositing an encapsulant into the cavity to at least partially encapsulate the

microelectronic die.

fe17] 17. The method of claim 16 wherein juxtaposing conductive bumps of a
microelectronic die with one or more conductive traces in a cavity of a pre-molded imager housing

comprises locating the microelectronic die completely within the cavity in a flip-chip configuration.

[c18) 18.  The method of claim 16, further comprising disposing a volume of adhesive
material between the front side of the microelectronic die and the housing and adjacent to the
conductive bumps on the microelectronic die either before or after physically and electrically

attaching the conductive bumps to the corresponding traces.



between the front side of the mcroelectronic die and the housing conprises
di sposing the material adjacent to the conductive bunps and out of contact
with the image sensor and at |east portion of the one or nore optical

el enments. 1c201 20. A nmethod of constructing a mcroelectronic inmager, the
met hod conprising: locating a mcroelectronic die including an image sensor
within a cavity in a Molded Interconnect Device (MD), wherein the inage
sensor is facing and spaced apart froman optical elenent carried by the

M D, attaching a plurality of termnals at a front side of the i

i croel 88 roni ¢ 'di e tlde BEPPESESHIMNY YOKERi dispesing c¥e!pae af aibedye maerinl D
within Lty applyi hvE: ' r.ont
S do of TR S, n} S0P opittn el TRe Bl AR B BT R PR R HRr

i mge sedjsant @nde abnduesd bampoartd @n of @bnthdtevidpthiedsagmnbdnsoraand @ eappsartiat bhg
the mcroelectronic die, 1c2Jl 21. A mcroelectronic inmger, conprising: an
i mager H@lﬁ’é‘?ﬂbmﬂﬁ‘{p“?ﬂcellwnﬁsg (a) a body having a recess with lead-in
surfaces and a support surface, and (b) a plurality of electrically
conductive traces on and/or in the body; an optics unit attached to the
housi ngezoni t  and@0i nclAudierhgd ofieorstructdiger roptdetatromt éneget.ghe methodashpipang:i al | y
aligned with thq recess;. gﬁiﬁ croelectronjc di.e includi ng, a front . si Cyl\? a
back side opposiPlfaE PIEIHCCEPYE IiRludinE B iRGES SR RIRAE SVBY i aN¢!gecs
terminals at the froffefbfifoc MSKEl MDlCwharr BE| RELE ABlG: 3 fudry Ald gebed |
a flip-chip configuration to corresponding conductive traces in the recess;
and an encapsul ant i mpathE&omemewnsicaribnencegused at thad/lid | east a portion of the
m croel ectronic die. -15 |c122,1 2. ThF m crpel ectro I%é’i mager, of cl %i m 21
wherein the recd@&hde & phiglity feleapifals fha B gdf &t FEnMUTaTectronity Ah it ei n
the termnals at the refpondhgeoRiuctitarddt poRehest hOMID Witken A avity;

applying a volume of adhesive material between the front side of the microelectronic

die and the MID and out of contact with the image sensor and at least a portion
of the optics unit; and

encapsulating the microejectronic die,

fe21 21. A microelectronic imager, comprising:

an imager housing unit including (a) a body having a recess with lead-in surfaces and a
support surface, and (b) a plurality of electrically conductive traces on and/or in
the body;

an optics unit attached to the housing unit and including one or more optical elements
at least partially aligned with the recess;

a microelectronic die including a front side, a back side opposite the front side, and an
image sensor and a plurality of terminals at the front side, wherein the
microelectronic die is attached in a flip-chip configuration to corresponding
conductive traces in the recess; and

an encapsulant in the recess and encapsulating at least a portion of the microelectronic

die.
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attached to the correspondi ng conductive traces at the support surface in
the recess without any other portion of the mcroelectronic die contacting
any other portion of the body. 1¢231 23. The mcroel ectronic inmager of claim
21 wherein the mcroelectronic die further conprises a plurality of
conductive bunps on corresponding termnals at the front side of the

m croel ectronic die, and wherein the conductive bunps are in contact with
correspondi ng conductive traces in the recess to physically and
electrically couple the mcroelectronic die to the  housing unit. 1.241 24.
The ni dt®el ect ragi c | Ragdsrogectiani wase oirdiia Al ey eest Reired U irer§ Veni t
I'S C0”EHQ%ﬁ&o&éet?on&hﬁﬁkpar;oe@ﬁéﬂemethé *ﬂé\iﬁ%@ zﬁ%%@mﬁ@%’&é 'ofkhe mfcfotectonic Hiare.

m croel ectronic 1 mager of claim 21l wherein the body of the housing unit is
conposedtadfedat theastrespndiog condygiict tages taalthepoippore rsufh€ePn hade@sd withemydngne
sul fide léﬁPPS%}, 1%@1 26. ., The mcroel ectroni ¢ i mger ﬂf ghl ai m 21 wherein the
opt i cs UMrPOLGmIT fsdricpelecorif dinfioRtagieAIN Qier BOTIRR OhBISSORY unit, the cover
unit being transm ssive to a desired spectrumof radiation. |1c271 27. The
m croel ectronic imager of claim 21 wherein the plurality of conductive
traces (@s and/ oR3.i n Themixodyeconprivager(cd)claam 2dydrercd theumic(de)ecaohiayerfuohierN |
and (c) an Au flash, platin or layer. 1c281 28. The,m croel ectronjc inager
of cl ai WMP{S%heM rit:"‘gr@ “rﬂ“a%’%ﬂvﬁt‘i}’ UbRYERSPPRANE 1517 B‘nﬁﬁnfg‘?%rs“!enoéﬁg
body copRFdeR@ubiil &e! AUETwRreifl the( BdndRetiRY BimPE N »in2BShid&) with | &¥&EpAling
pal adium 1¢c291 29. The mcroelectronic imager of claim21 wherein the
conductdonductivatesesan ehe mcewrtgadiysically addsilecadtatly aceplp dict mranocatctmnicedit er tal
surfacei1 of. the body. -16 1c301 30. The mcroel ectronic i mager of claim 21,
further¥dfpPi ng” a vol une of adhesive material between the front side of
the mcroelectronic die and the housing unit and out of contact with the

i mage sensor and at |least a portion of the optics unit, wherein the adhesive
mat er i ak24] conpr L4es &he ndaastleasropicomager cdielagrot2d ogieccic tredhody iof thefhiobismg amit is
ani sotrogj:?c %gj?dup%ti ve Jé)aste, a non- con uctive film and a non-conductive
past e. EPPIEIPT 3 PRR-TRLVEHIEROPBHICc i itler of claim 21, further conprising
one or nore

je25] 25, The microelectronic imager of claim 21 wherein the body of the housing unit is

composed of at least one of liquid crystal polymer (LCP) and polyphenylene sulfide (PPS).

[¢26] 26.  The microelectronic imager of claim 21 wherein the optics unit comprises a
cover unit attached to the housing unit, the cover unit being transmissive to a desired spectrum of

radiation.

je27] 27.  The microelectronic imager of claim 21 wherein the plurality of conductive
traces on and/or in the body comprise (a) a layer of Cu, (b) a layer of Ni, and (c¢) an Au flash plating

or layer.

[c28) 28. The microelectronic imager of claim 21 wherein the plurality of conductive

traces on and/or in the body comprise (a) a layer of Al, (b) a layer of Ni, and (c) a [ayer of paladium.

1¢29} 29.  The microelectronic imager of claim 21 wherein the conductive traces are

arranged in a desired trace pattern at an external surface of the body.
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addi ti onal sem conductor conponents at |east partially in the recess and
attached to corresponding electrically conductive traces in the recess, and
wherein the mcroelectronic die is between the optics unit and the one or
nore additi onal sem conductor conponents. 1021 32. A mcroel ectronic inmager,
conprising: a MD having (a) a cavity with |lead-in surfaces and a support
surface, and (b) a plurality of conductive traces arranged in a desired
trace pattern on the surface of the MD;, an optical elenent attached to the

M D and al i gned vvlth he cavit a mcroel eglronl c.die in the cavi tP/ and
electri ¥ 1y codfl ed The BEFIUSHBNG MpeEoRBGEITVE!. ke cPBPEBRS AplupReo!

SUpPOr t, it @fGetil l?et»f-véénpthg rPn'olﬁt a6¢ 80'ee rﬁ%@ﬁoele&ﬁcﬁuc H?eﬁ:'h@%fﬁ&dsg@'ﬁntdinﬁ guiof

i ncludi ng an I nmage sensor | east parti al I gne spaced apart
fromt heonmqm wuhltheahmgesﬁn,somni aa teagtracapsaen attbe optick ieitcaldrein thnatinasive mastial
partially enca sul ati n%ﬁt he m craoel ec{rani %: die and at |east.a portion of

the contiidRTIstRal Fay 8¢ iof af faispRRRIE SOndelye Tikm, anTasHRopIoRInGHEE HAste] flfRr  of

cl ai m 32, \wheneifimt fig: Mda- d(ﬁdgctﬁle%ggtg, unitary conponent. -17 164) 34. The
m croel ectronic i mager of claim 32 wherein the MD has a first major

surface and a second major surface opposite the first major surface, and
wherein: the cavity i 3 [ n.thgefl rst. surface 2 V\,gl[n@el n the encapsul ate
general 1) fi | I's he d&§iPIFreeerepipimaes ¢ é?ﬂﬁ%{p U % ﬁ%mf’ﬁ‘?f?%&“éc?rr Bhl%
di e andacla%namm&&rduaef:@@ﬁwr@h@ at %&tf@a%nngeaéeha@s fah4 9 Raded o EReshdrant
surface; and the optical elenent is at the second surface, and wherein the
opti cal decttemlmmnéuq’feceweﬁm theorecos, atd vbersin dnppn@meﬂmztrehly cfut us hetwieeth thehe

d f ace. 351 35. A t t | t f
S S s O Eand R B Sernate s R s P s R p et rac 61 commr 1S mo an

i mger housing unit including (a) a body having a recess with |ead-in

1€32] 32. A microelectronic imager, comprising:

a MID having (a)a cavity with lead-in surfaces and a support surface, and (b)a
plurality of conductive traces arranged in a desired trace pattern on the surface
of the MID;

an optical element attached to the MID and aligned with the cavity;

a microelectronic die in the cavity and electrically coupled to corresponding conductive
trace portions at the support surface in a flip-chip arrangement, the
microelectronic die including an image sensor at least partially aligned with and
spaced apart from the optical element; and

an encapsulate in the cavity and at least partially encapsulating the microelectronic die

and at least a portion of the conductive traces in the recess.

[e33) 33. The microclectronic imager of claim 32 wherein the MID is a single, unitary

component.
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surfaces and a support surface, and (b) a plurality of electrically
conductive traces on and/or in the body; an optics unit attached to the
housi ng unit and including one or nore optical elenents at |east partially
aligned with the recess; a mcroelectronic die including a front side, a
back side opposite the front side, and an inmage sensor and a plurality of
termnals at the front side, wherein the mcroelectronic die is attached in
a flip-chip configuration to corresponding conductive traces in the recess;
and an encapsul ant in the recess and encapsul ating at |east a portion of the
mi croel &84 roni ¢ Wi e. L[hggnicroelectronic imager of claim 32 wherein the MID has a first major
surface and a second major surface opposite the first major surface, and wherein:
the cavity is in the first surface, and wherein the encapsulate generally fills the cavity to
completely encapsulate the microelectronic die and has an outer encapsulate
surface generally flush with the first surface; and
the optical element is at the second surface, and wherein the optical element is recessed
from or at least approximately flush with the second surface.
1¢35] 35, A system, comprising:
at least one of a processor, a memory device, and a microelectronic imager, the imager
comprising—
an imager housing unit including (a)a body having a recess with lead-in
surfaces and a support surface, and (b)a plurality of electrically
conductive traces on and/or in the body;
an optics unit attached to the housing unit and including one or more optical
elements at least partially aligned with the recess;
a microelectronic die including a front side, a back side opposite the front side,
and an image sensor and a plurality of terminals at the front side,
wherein the microelectronic die is attached in a flip-chip contiguration
to corresponding conductive traces in the recess; and

an encapsulant in the recess and encapsulating at least a portion of the

microelectronic die.
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