THI N SEM CONDUCTOR DI E PACKAGES AND ASSOCI ATED SYSTEMS AND METHODS

TECHNI CAL FI ELD [0001] The present disclosure is directed generally to thin
sem conductor di e packages and associated systens and net hods, i ncl uding
packages with covers having recesses that receive wrebonds or other
conductive couplers, and packages fornmed with tenporary support nenbers.
BACKGROUND [ 0002] Packaged sem conductor dies, including nenory chips,

m croprocessor chips, and imager chips, typically include a sem conductor
die nmounted to a substrate and encased in a plastic protective covering.
The die includes functional features, such as nenory cells, processor
circuits, i TeiESEJECIONGUCAOR D RPACKAGHS AND £53CQUIATED SYISFEd® al so
typically includes bond pads el ect rbm,b}i %oupl ed to the functional
features. The bond pads are el ectM¥ QBRnected to pi ns or other types of
term nals that extend outside the protective covering for connecting the die
to busses, circuits, and/or other mcroelectronic assenblies. [0003] In one
conventTEMEANI@AL arglgwent, the die is nmounted to a supporting substrate
(e.g., a printed circuit board), and the die bond pads are electrically
coupl edghr)cor r ¢RPPRALN LI RMrePRAreRled deRGaBH RS iR 5Em Mbaduckr "D BidSges Anbi e
encapsul ation, the substrate can be electrically connected to external

devi cesaswicidteds gsthars bzl Ingethwyds otriebidingupackhies witinrverers dresingArcenseli tgt yeceivhe
substrate both upports.the djie an ovides an.electrical |ink between the
e and FHEn A aPHaRoRbG o Pl AR PRk el BB PURE oap o big@ Rt o, ¢ ne
die can be nounted to a |l eadfranme that has conductive | eadfingers connected
to a remmygbROUNBME. The frame tenporarily supports the |eadfingers in
position relative to the die during manufacture. Each |eadfinger is

wi rebonded to a_ correspondi ng bond pad of the die,. and . .the assenbly is
encapsuUPMAd i nPackaseds ssuaigondustor iigs, fincluing ameanosy shinsi SHCTEProsesser effips: Hd
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trimed off, and e ‘exposed portions of each [eadfinger can be used to

provi depreeaneckvang. Hetdieerludae ficiceorah tbagxdse suvhl as deamarg sells, processor circuits,
imager devices, and interconnecting circuitry. The die also typically includes bond pads electrically
coupled to the functional features. The bond pads are electrically connected to pins or other types of
terminals that extend outside the protective covering for connecting the die to busses, circuits,

and/or other microelectronic assemblies.

[0003] In one conventional arrangement, the die is mounted to a supporting substrate {e.g., a
printed circuit board), and the die bond pads are electrically coupled to corresponding bond pads of
the substrate with wirebonds. After encapsulation, the substrate can be electrically connected to
external devices with solder balls or other suitable connections. Accordingly, the substrate both

supports the die and provides an electrical link between the die and the external devices.

[0004) In other conventional arrangements, the die can be mounted to a leadframe that has
conductive leadfingers connected to a removable frame. The frame temporarily supports the
leadfingers in position relative to the die during manufacture. Each leadfinger is wirebonded to a
corresponding bond pad of the die, and the assembly is encapsulated in such a way that the frame
and a portion of each of the leadfingers extends outside the encapsulating material. The frame is
then trimmed off, and the exposed portions of each leadfinger can be used to provide connections

between the die and external devices.



100051 Figure IAis a partially schematic, cross-sectional illustration of a
package 50a configured in accordance with the prior art. The package 50a
includes a die 10 that has an upwardly facing inmager 11 and is supported
frombelow by an insulating (e.g., ceramc) base 27. Leadfingers 23a are
positioned around all four sides of the die 10 in a "quad flat no | ead"
(QFN) configuration, and are connected to the die 10 with w rebonds 40.

I nsul ating standoffs 3 forma cavity 4 in which the die 10 is positioned,
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configured in accordance with the prior art. [0008] Figure 2 is a partjally
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i |1 ust rtapraert dfesacongminentsnent of the package shown in Figure 2. [0010]
Figure 4A is a partially schematic, top plan view of a conductive structure

confi guoegk] i n BodosremgeRcvs tibr the paciged FBNI5S0bfard beitaties fr dsugl LoD M1digital
Figure 4B illustrates a conductjve structure connected to a renovable
suppor tCaRsSelensqrh aidep piahsich ey iesanWaHe Bt arsAgeeAntt Hovdi 8 djigued 4-1B have

proven suitable for many applications, there remains a need to still further reduce the size of the

package and the costs associated with manufacturing the package.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Figures 1A-1B are partially schematic, cross-sectional illustrations of packages

configured in accordance with the prior art.

[0008] Figure 2 is a partially schematic, isometric illustration of a system that includes a

package having a cover configured in accordance with an embodiment of the disclosure.

[0009] Figure 3 is a partially schematic, cross-sectional illustration of an embodiment of the

package shown in Figure 2.

[0010] Figure 4A is a partially schematic, top plan view of a conductive structure configured

in accordance with an embodiment of the disclosure,

[0011) Figure 4B illustrates a conductive structure connected to a removable support member

in accordance with an embodiment of the disclosure.



-2 [0012] Figure 4Cillustrates the arrangenent shown in Figure 4B, with a
sem conductor die attached to the renovabl e support nenber in accordance
wi th an enbodi nent of the disclosure. [0013] Figure 5is a partially
schematic, top plan view of a cover having a recess configured in
accordance wth an enbodi nent of the disclosure. [0014] Figure 6Ais a
partially schematic, cross-sectional side view of a cover positioned to be
attached to a seniconductor die in accordance with an enbodi nent of the
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det ai | s[0018] Figure 8 is a schematic illustration of a system that can include one or more packages

configured in accordance with several embodiments of the disclosure.
DETAILED DESCRIPTION

[0019] Several embodiments of the present disclosure are described below with reference to
packaged semiconductor devices and assemblies, and methods for forming packaged semiconductor
devices and assemblies. Many details of certain embodiments are described below with reference to
semiconductor dies. The term "“semiconductor die" is used throughout to include a variety of
articles of manufacture, including, for example, individual integrated circuit dies, imager dies,
sensor dies, and/or dies having other semiconductor features. Many specific details of certain
embodiments are set forth in Figures 2-8 and the following text to provide a through understanding
of these embodiments. Several other embodiments can have ditferent configurations, components,
and/or processes than those described in this disclosure. A person skilled in the relevant art,
therefore, will appreciate that additional embodiments may be practiced without several details of

the embodiments shown in Figures 2-8, and/or with additional details and/or features.



t he enbodi nents shown in Figures 2-8, and/or with additional details and/or
features. -3 [0020] Figure 2 is a partially schematic, isonetric
illustration of a system 200 that includes a sem conductor package 201
configured in accordance with an enbodi nent of the disclosure. The

sem conduct or package 201 can include a sem conductor die 210 having a
sensor and/or transmtter (referred to as a sensor/transmtter 211) that
receives and/or transmts radiation. For exanple the sensor/transmtter
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[0021} Figure 3 is a partially schematic, cross-sectional illustration of an embodiment of the
semiconductor package 201 shown in Figure 2. As shown in Figure 3, the semiconductor die 210
can have a first (e.g., upwardly facing) surface 213 and a second (e.g., downwardly facing) surface
214. The sensor/transmitter 211 can be located at the first surface 213, which can also carry the die
bond sites 215 for transmitting electrical signals to and from the semiconductor die 210. The
adjacent leadfingers 223 of the conductive structure 220 can include first bond sites 225 positioned
adjacent to the die bond sites 215, and second bond sites 226 that are accessible from a region
outside the semiconductor package 201. In an embodiment shown in Figure 3, the conductive
couplers 240 connected between the die bond sites 215 and the first bond sites 225 include
wirebonds. In other embodiments, the conductive couplers 240 can include other suitable
structures. In any of these embodiments, the conductive couplers 240 may project outwardly (e.g.,

in an upward direction in Figure 3) from the first bondsite 225, the die bondsite 215, and/or the first

surface 213 of the semiconductor die 210.

4.



coupl ers 240 connected between the die bond sites 215 and the first bond
sites 225 include wrebonds. In other enbodi nents, the conductive couplers
240 can include other suitable structures. In any of these enbodi nents, the
conductive couplers 240 may project outwardly (e.g., in an upward direction
in Figure 3) fromthe first bondsite 225, the die bondsite 215, and/or the
first surface 213 of the sem conductor die 210. -4 100221 The cover 230 is
positioned adjacent to the sem conductor die 210 and can include a first

(e.0., rdl facin surface and a second
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220 includes a |eadfrane 221 that in turn includes |eadfingers 223
connectbaknes af gasemicoeduwiorpaekrge d®inber 222. The franme nenber 222 and the

| eadfi ngers 223 are positioned around an openi ng 224 t hrough
[0023] Figures 4A-4B illustrate steps in a process for manufacturing the semiconductor

package 201 shown in Figures 2 and 3, in accordance with a particular embodiment of the
disclosure. Figure 4A illustrates a conductive structure 220 suitable for conveying electrical signals
to and from the package 201. In a particular embodiment, the conductive structure 220 includes a
leadframe 221 that in turn includes leadfingers 223 connected to a sacrificial frame member 222.
The frame member 222 and the leadfingers 223 are positioned around an opening 224 through
which the bond sites of a corresponding semiconductor die are accessible, as is described in further

detail below with reference to Figures 4B and 4C.

[0024] Figure 4B is a partially schematic, cross-sectional illustration of the conductive
structure 220 shown in Figure 4A, with a removable support member 250 attached. The conductive
structure 220 can include a first surface 228 carrying the first bond sites 225, and a second surface
229 carrying the second bond sites 226. When the conductive structure 220 includes a leadframe
221, the removable support member 250 can be attached to the frame member 222 and/or the
leadfingers 223 at the second surface 229. Accordingly, the removable support member 250

temporarily closes one end of the opening 224 through the conductive structure 220. In a particular



whi ch the bond sites of a correspondi ng sem conductor die are accessible, as
is described in further detail belowwith reference to Figures 4B and 4C.
[0024) Figure 4B is a partially schematic, cross-sectional illustration of

t he conductive structure 220 shown in Figure 4A, with a renovabl e support
menber 250 attached. The conductive structure 220 can include a first
surface 228 carrying the first bond sites 225, and a second surface 229
carrying the second bond sites 226. Wen the conductive structure 220
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230 can be manufactured froma nmaterial that is transparent, or at |east

parti al 18026} ansgdgwats ist & bodamaplporyicn of 2t epvge3Gepaiigmed in apeordange mabeiny ed
or embodiment of the disclosure. The cover 230 can be manufactured from a material that is
transparent, or at least partially transparent, to radiation at a target wavelength that is received or
transmitted by the sensor/transmitter 211 (Figure 4C). For example, in a particular embodiment in
which the sensor/transmitter 211 includes an imager configured to receive and process radiation in
the visible spectrum, the cover 230 can be made from glass. In other embodiments, the cover 230
can have other compositions, depending upon factors that include, but are not limited to, the
particular characteristics of the sensor/transmitter 211. In any of these embodiments, the cover 230
can be generally rigid and self-supporting, and can include a recess 232 positioned in the second
surface 234. The recess 232 can be pre-formed in the cover 230 before the cover 230 is joined to
the rest of the assembly. In an arrangement shown in Figure 5, the recess 232 has the general form
of a channel located within the outer periphery of the cover 230 and having a generally rectangular
cross-sectional shape. Accordingly, the recess 232 can receive conductive couplers that are
arranged around all four sides of a corresponding semiconductor die. When the semiconductor die

has different arrangements, for example, two rows of bond sites at opposing edges of the die, or

bond sites disposed along a single row at the center of the die, the recess 232 can have other



transmtted by the sensor/transmtter 211 (Figure 4C). For exanple, in a
particul ar enbodi nent in which the sensor/transmtter 211 includes an

i mger configured to receive and process radiation in the visible spectrum
the cover 230 can be nade fromglass. In other enbodi nents, the cover 230
can have ot her conpositions, depending upon factors that include, but are
not limted to, the particular characteristics of the sensor/transmtter
211. In any of these enbodi nents, the cover 230 can be generally rigid and
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semiconductor die 210 and the conductive structure 220 described previously with reference to
Figure 4C. In a particular aspect of this embodiment, the cover 230 includes an adhesive 231 that is
pre-disposed in the recess 232. The adhesive 231 can include any of a variety of suitable materials,
for example, a UV-curable epoxy material. The adhesive 231 can have a viscosity high enough to
allow it to adhere to the second surface 234 and the recess 232 of the cover 230 when the cover 230
is inverted (as shown in Figure 6A) e.g., by a pick-and-place apparatus. The cover 230 can then be
moved downwardly to the assembly 202 below, with the adhesive 231 contacting the conductive
structure 220 and/or the semiconductor die 210. Optionally, the assembly 202 may be placed under
pressure to enhance the seal between the cover 230, the semiconductor die 210 and/or the

conductive structure 220. The adhesive 231 can optionally be cured e.g., by exposure to UV

radiation.

[0029] In a particular embodiment, the adhesive 231 is not optically transparent. Accordingly,
the adhesive 231 is placed on the cover 230 in such a manner that, when it contacts the assembly

202, it does not extend inwardly into a radiation path 218 along which the sensor/transmitter 211



be singulated fromthe stock prior to being attached to a die.
Representative enbodinents for attaching the cover 230 to a die are
described below with reference to Figures 6A-6B. 100281 Figure 6A
illustrates the cover 230 positioned proxinmate to the assenbly 202 of the
sem conductor die 210 and the conductive structure 220 descri bed previously
wth reference to Figure 4C. In a particular aspect of this enbodi nent, the
cover 230 includes an adhesive 231 that is pre-disposed in the recess 232.

The adhesi.ve 2 an _include any of vari et f suita materials, .for
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hi gh engwdil dn@/or pkihGiyg febhiligueadietifr tMbbdimeARCOBAdiSddEa0e cdBfe aBRkphiRA: 4t REESS
232 of the cover 230 when the cover 230 is inverted (as shown in Figure 6A)
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The adhadiesiyesign beth pf Bistipsaaing grpicationsade wafjable fomahy ddplsk Camerny ¢fdsneha on.
[ 00291 : i enbodi nent, the adhesive 231 is not optically
transpaP@ﬁ?ﬁﬁ%%g%Pg?ﬁGIy, t he adhesive 231 is placed on the cover 230 in
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231 can be applied using a stencil and/or printing technique. |In other

enbodi ik ynbadiaeridieadhosive dispenser 1S apphgsdpapdhesivar3l Methesamigoaduster die 210
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not interfere with the operation of the sensor/transmtter 211, Suitable
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illustrates anot arrangenent for attaching e cover 230 to the assenbly
disposed in this manner is controlled by the dispenser 235 so that when the cover 230 is placed

downwardly on the assembly 202 and contacts the adhesive 231, it does not cause an excess amount
of adhesive 231 to flow or otherwise move inwardly and interfere with the radiation path 218
associated with the sensor/transmitter 211. The adhesive 231 accordingly covers less than the entire
first surface 225 of the semiconductor die 210 and may be cured in a manner similar to that
described above with reference to Figure 6A. In another embodiment, e.g., when the adhesive 231
is of optical grade, or is otherwise transparent at the desired wavelength, the adhesive 231 can be

disposed over the sensor/transmitter 211.

[0031] Figure 7A illustrates the package 201 after the cover 230 has been attached. If the
adhesive 231 is confined to the peripheral region of the semiconductor die 210, the package 201
includes a gap 212 between the cover 230 and the sensor/transmitter 211. In other embodiments,
the adhesive 231 can cover the sensor/transmitter 211 and the gap 212 can be eliminated. Once the
adhesive 231 has been attached, the removable support member 250 may be removed from the

second surface 214 of the semiconductor die 210 and the second surface 229 of the conductive
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202, which may be used in lieu of the arrangenent descri bed above with
reference to Figure 6A. In this enbodi nent, an adhesive di spenser 235
applies the adhesive 231 to the sem conductor die 210 and/or the conductive
structure 220, instead of applying the adhesive 231 directly to the cover
230, as was discussed above with reference Figure 6A. The adhesive 231 can
be di sposed in a manner that covers the conductive couplers 240 and extends
into a gap between the ends of the Ieadfingers 223 and the sem conduct or

di e 210. r{i e of, .adhesi Ye posed in
Chrs” o ARG Oy Bl FEIRE LR mdler 3B Rhy, COpRATTY, Y sfiibivechTRRBEE |
pl aced folthwnvmed (e/g. o@netdveteammtﬁtyre@&zteaﬂhd s@gpottasdrebdr 160 aghesh vénidd, it
does not cause an excess anpunt of adhesive 231 to flow or otherw se nove
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di sposed over the sensor/transmtter 211 00311 quure 7Ai|lustrates the

package oGl e¢ges ef thegever A28 rroaEr hadhirhhe ﬁutat edach etithe [igadfingers adthend ageord@ly; s
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201 includes & ga Ypefineen he cover € sens transm

211. In eﬁibh&lfneﬁﬂbﬁ)dbmm&so miyhevealdhesiene pddioncanthe dvfifie tehber 222, as shown in
sensor/transnltter 211 and the gap 212 can be elim nated. Once the adhesi ve

231 has 9pieA liges Bckgere 7@@?@%0&154 ge Sladp i { oneivpkringHeiondeviss cre fgvB@ugh om
t he Se%Bm%éHé.ﬁ@ﬁ%n%%ézg anfd*tﬁe&ﬁ e&gﬁtgg%t% &h% 2%60 a%et Bﬁbéﬁﬁgmdm%%e‘eﬁce

229 of the conductive structur ng the suppodrt nenbe
250 awapdgdspliconhlthey cotene23adixes by ex@dkd cadier hhae sfntgnlahai peateed iy eorgplgteat The

el evat ed. t enmer at ur after the support nmenber 250 has peen renpved 0321
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process. During the singulation process, a blade 217 or other singulation
devi ce (Aecgrdingdy, wst Erdijirgerso?23acdnazercchmeadiromstha sechndosuslepa it ef the conductive

structure 220 and also from the outwardly facing edge surfaces 229a of the conductive structure 220.

[0033] One feature of semiconductor packages in accordance with at least some of the
foregoing embodiments described above is that they can include a cover having a recess that
receives the conductive couplers connected between the semiconductor die and the conductive
structure. As a result, the conductive couplers, or portions of the conductive couplers, can be
accommodated in the recess, and the overall thickness of the package when the cover is included
can be less than the overall thickness of the package if the cover did not include the recess. This
arrangement can make the package more versatile and, in particular embodiments, better suited for

compact electronic devices in which space is at a premium.

[0034] Another feature of packages in accordance with at least some of the foregoing
embodiments is that they can be manufactured with the aid of a removable or releasable support
member that supports the conductive structure and the die relative to each other as these
components are connected, but is then removed prior to completing the package. As a result, the

package does not require a base (e.g., the base 27 shown in Figure 1A), which is typically

9.



the frame nenber 222 fromthe inwardly di sposed | eadfingers 223. In a
particul ar enbodi nent, the outer edges of the cover 230 are at or within
the outer edges of the |eadfingers 223 and accordingly, the blade 217 need
only separate the frame nmenber 222 fromthe | eadfingers 223. I n another
enbodi ment, the cover 230 may overlie at |east portion of the frane nenber
222, as shown in dashed lines in Figure 7B. Accordingly, the blade 217 or
ot her singul ation device can cut through both the frane nenber 222 and the
outer pqrti f.the ver Q..ln either odi ment... .t he er. ,edges, 236
o the’ SiERIBsBhe bE R SIes8lRckpfte A e R AR o B ook 3T 0

The si nglkad. i ARothap@sudder this fel@re isehm\iedsdeonexpse of e satanducor diacen Bd4
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packages i n accordance vvi,tﬁih at | east. sonme of the foregoing enbodi nents
descri beBPIRNER BSERIOHEY MRS|FCHaRC RYFSde a cover having a recess t hat
recei ves the conductive coupl ers connected between the sem conductor die and

the cond¥B8i ve !} anothar deatyxg ofseneigenductor paskagses duaqcotdanesonijsh at least sameefrths ons
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recess. This arrangenent can meke the package npre versatile and, in
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accor dalri:}?:eg&\)/&et? ﬁgéatbglegi g{gd'sghngiagggté%]cgﬁﬁlg%ngsg%ﬁengﬁkglrlr)ggﬁj?r%ﬂt lléa?zl hh{él'{n PE ag";e can
be manufpaetsst eldninatide thhenadpdulaft @adreptanngdit avitr anr elhedsathachauplport tempenhes

that supports the conductive structure and the die relative to each other as
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27 shown in Figure is typlca -9 encapsul ated as part of the
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other, perhaps more critical processes to be conducted at higher temperatures.

[0036] Any of the semiconductor packages described above with reference to Figures 2-7B
can be incorporated into a myriad of larger and/or complex systems, a representative example of
which is a system 800 shown schematically in Figure 8. The system 800 can include a processor
802, a memory 804 (e.g., SRAM, DRAM, flash memory and/or other memory device), input/output
devices 806 (e.g., a sensor and/or a transmitter), and/or other sub-systems or components 808.
Semiconductor packages having any one or a combination the features described above with
reference to Figure 2-7B may be included in any of the devices shown in Figure 8. The resulting
system 800 can perform any of a wide variety of computing, processing, storage, sensing, imaging,
and/or other functions. Accordingly, the representative system 800 includes without limitation,
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, music players, cameras, etc.), multi-processor systems,

processor-based or programmable consumer electronics, network computers and minicomputers.
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reduced. Another result of this feature is that the second surface of the
sem conduct or die can be exposed, which can inprove the rate at which heat
is transferred away fromthe sem conductor die. At the sane tine, the

sem conduct or package can include a high density of |ow profile externa
connectors (e.g., arranged in a "quad flat no |l ead" or QFN configuration) so
as to provide for an inproved integratibility with el ectronic devices.

[ 0035] Still another feature of sem conduct or packages in accordance with at
| east s fore 0|n nbod nts.i.s that, the

encaps R Tpaesgiany SR ad Y b TOuRGR o Aneie U o pig o et
packagemte@inbdicd wig (81. @Hﬁ@giX@mhh%hc&ﬂ&ﬁﬁ%&&k§h$h@@MﬁﬁmkﬁmkH@ws ﬂmnSOO
seni conductor die, but does not encapsul ate the entire assenbly

exanpl ecantaqeordmgb/rm@ld@ebcalf andfogenyote enenecih stocage dsvised andasnake “édﬂ:%@t)i efnt s
are typ+cahﬁ&r%M§ ngm n a high tenperature process, elimnating the

encapsuom placihg it with an adhesive that has a | ower tenperature

curing ess can reduce the thert stresse Iaced on the. sem conduct or
di e durﬁ]ﬂgﬁpr ocesyn ntg f%‘éﬁgﬁméaht Eifélﬁ’red?mi’é‘ﬁfﬂ?fégp SPECIHE enhodimenty ﬁﬁ‘f gfﬁﬂ‘get "
al | ocat &‘éﬂcﬁ&:dtﬂéﬁ‘e:ﬁ%Fﬁs%lﬁé&céﬂlluﬂfaﬁoﬁ cHut tH’ﬁFﬂiéff@ngUifng@ st&fl@ﬁﬁ%ﬁﬁﬁﬁlodsfr B hive

turn can inprove the reliability of package,” and/or allow other’
per hapsoth@rrenmdnmftmahs pebcdos esamme,b‘ehl&fomt@m @fdhatemﬂvp@m@ptSt @wéqeatbgvewere

0036 of the sem duct or c ages desc d_ahov th referen to
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Syst enBfor@olm@PIfeR@es ainhy eb@Xabi& oh s¥hiceituctor apskat@MuI0ds AN include a
schematically in Figure 8 The system 800 can include a processor 802, a
menory So@r@ngnittesRARftaipRaNpres [dgstibad ibr fie 2Bl olopareeulperrbsdiments sy be
put ! OUiRbes ARNIERRLEDE: Broodn8ROSPurANdLRl, Sald AR EREd ANUBin
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may be included in any of the devices shown in Figure 8 The resulting

syst em GS0SXHN skt %ﬂ”ﬁﬁ‘%ﬁﬁ and gotglhembegimgpty nggd Eﬁﬁﬁ’fﬁﬂfllyn@“h’tfﬂf ReB gy FYyages.

stor ageAcc%%]ﬁ%l?Qhe Hﬂagguggcan ﬁpﬁg@&hs’}éﬁ%d stﬂlcﬁ’ @ﬁOWI‘]AGIC&gSng%glagOV the
representative system I nc es mnthout I'mtation, conputers and/ or

ot her data processors, for exanple, desktop conputers, |aptop conputers,
internet appliances, hand-held devices (e.g., palmtop conputers, wearable
conputers, cellular or nobile
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phones, personal digital assistants, nusic players, caneras, etc.),

mul ti-processor systens, processor-based or progranmabl e consuner

el ectronics, network conputers and m niconputers. -10 O her representative
systens 800 nay be housed in a single unit or distributed over nmultiple

i nterconnected units (e.g., through a conmunication network). The conponents
of the system 800 can accordingly include |ocal and/or renote nenory
storage devices, and any of a wi de variety of conputer readabl e nedia.
[0037] Fromthe foregoing, it wll be @gﬁ&gciated that specific enbodi nents
have been described herein for purpo illustration, but that the
foregoi ng systens and net hods may have other enbodi nents as well. For
exanple, while certain of the enbodi nents descri be above were described in
t he cont/®tclafn: sem conduct or packages that include a sensor/transmtter,
many of the foregoing features may be included in sem conductor packages
that do not include a sensor/transmtter. Certain features described in the
context of particul ary eresidieRt SyshBY BSoriGRYI ned or elimnated in other
enbodi nents. Further, while advantagés agsoc ated with certain enbodi nents
have been descr idzethidondbdier mpokdgextat afcludemse enbodi nents, ot her enbodi nents
may al so exhibit such advant ages,, and oh %{L enbodi ments need necessarily
exhi bit such advant aﬁégmlcoﬂ\@‘é%&(ﬂs’?1mvwg‘{}ﬁ onfi €¢€fosure can incl ude ot her

enbodi ments not shown efnddeer sRReiraRRVBioned! hroithttRo the VenfidddRiod dieg‘the

sem conductor system conprising: a semconductor package that includes: a
sem conduct or di e havi ng dpedustved sgireters; hay ingo fiekl clhandesitss rancht saceng dond issered

proxi mate to the sem conduct ar di t he ~condyctive structure having first
bond sites and second bon8p§?98%“9@%82%%ﬁ%ﬁﬁwgSF?%H]the first bond sites;

conductive couplers connected between the first bond sites and the die bond
sites; and
a cover positioned adjacent to the semiconductor die, the cover having a recess

in which the conductive couplers are received.

2. The system of claim 1 wherein the semiconductor die includes at least one of a
sensor positioned to receive radiation along a radiation path at a target wavelength, and a transmitter
positioned to transmit radiation along the radiation path at the target wavelength, and wherein the
cover is positioned along the radiation path and is at least generally transparent at the target

radiation,

3. The system of claim 2 wherein the cover includes a glass material.

4, The system of claim 1 wherein the recess is a pre-formed recess formed in the
cover before the cover is attached to at least one of the semiconductor die and the conductive

member.

5. The system of claim I wherein the conductive structure includes conductive

leadfingers of a conductive leadframe.
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conductive couplers connected between the first bond sites and the die bond
sites; and a cover positioned adjacent to the sem conductor die, the cover
having a recess in which the conductive couplers are received. 2. The
systemof claiml wherein the sem conductor die includes at | east one of a
sensor positioned to receive radiation along a radiation path at a target
wavel ength, and a transmtter positioned to transmt radiation along the
radi ati on path at the target wavel ength, and wherein the cover is
posi ti oned al ong, the adl athop.aat h WKkl fiedbd SR HBRGL ALl LEapspRrent al
the target radiation. 3: e system or claim eferm 1 he "cover 1nc¢l udes a
glass material. 4. The systemof claim| wherein the recess is a pre-forned
recess formed in the cover before the cover is attached to at |east one of
t he seni conduct of di ellEniystemecicdaiut tihgein Hgrmsuer has a fivsk suace daging owmardiy |

wher e ”fﬁoguetlhg g&&ﬁl&&&du}éﬁf ?%ragf&tafﬁﬁ&nh’38#&&‘3?&#1‘?%{3%9&1)} Uvard ﬁé%{nﬁ%ﬁ&?cto f4i and

conductiv rame. € systemo al'm ereln the conductive
coupl er svhiere thel ecedsrieahe secoild subfaee siybhia mgafiersllpiemahguiiratreisiedtlvmalocbye: has a
first surface facing outwardly fromthe sem conductor die and a second
surface facing inwardly toward the sem conductor die, and wherein the

recess is int heg.seCO[F}QSS@H@ ase1ahd1 Rasy gl%rb%ln,@# ha% d f&t ?lﬂ‘gd%la%cing %utwardly

cross-sectional shape. 8. T&e systen1ofE%Taln1 wherei n cover has a
first stwohabe sémcbmipcoutdvardkyondfsudace faeing emadiydosidrthdiamicenductoodd, surd ace
facing inwardly toward the sem cqonductor die, and a  peripheral edge.surface
bet weon PEHRIEF 106C SHHEFCS e hollF fidetd serondubisFEr, AGVREIgn 10 etk sirfage i
exposedeX&mthe systemof claim1l, further conprising an adhesive di sposed
bet ween the sem conductor die and the cover.

9. The system of claim 1, further comprising an adhesive disposed between the

semiconductor die and the cover.

10.  The system of claim 9 wherein the adhesive is disposed in the recess and in
contact with the conductive coupler, the conductive structure, the first bond sites and the die bond

sites.

I1.  The system of claim 1 wherein the semiconductor package further includes an
adhesive between the cover and the semiconductor die, but no encapsulant, and wherein an
outwardly facing surface of the cover and an outwardly facing surface of the semiconductor die face

in opposite directions and are both exposed.

12.  The system of claim 1 wherein the semiconductor die and the cover are
separated by a gap.
13.  The system of claim | wherein the conductive structure and the semiconductor

die each have a first surface facing toward the cover and a second surface facing away from the
cover, and wherein the second surface of the conductive structure is generally flush with the second

surface of the semiconductor die.
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10. The systemof claim9 wherein the adhesive is disposed in the recess and
in contact with the conductive coupler, the conductive structure, the first
bond sites and the die bond sites. 11. The systemof claim| wherein the
sem conduct or package further includes an adhesive between the cover and

t he sem conductor die, but no encapsul ant, and wherein an outwardly facing
surface of the cover and an outwardly facing surface of the sem conductor
die face in opposite directions and are both exposed. 12. The system of
claiml wherein the ndu tor he co are rated.by a.ga
13. The systen1of clgﬁhﬁya eﬁél%mt e CSHHECEPV% s?ﬁﬂgfﬁge‘%ﬁﬁeﬁﬁnd“%emwg P
sem conehecicodss iftledBag Rohavpud channgl afiidedc@nératy ndradllenwes dadhhef arveir abge a
second surface facing away fromthe cover, and wherein the second surface
of the 8¥HEETtive structure is generally flush with the second surface of
the sem conductor die. -13 14. The systemof claim| wherein the cover has
four edge surfaces, and wherein the recess includes a continuous channel
arranged generallsy pé&arhalsygbmtad cee whertinahd saniicediyetor dier Haaaefirst shibfaceTdre a
systemof claiml wherein the senlﬁgnductor die has a first surface and a

second SEPRASETHCE S Gmeeils tremsthe Hrst petacer ad whprsiadhe dig bgndissears lacpied @t e
bond si {iRsy. gsﬁrf!j&ca%oe»dh@ Lin 1f tk cérldrs?l}faéé%%@c%%_ij%léﬂgmmﬂi@é ?xe&:? aghscond surface

is aCCGSSI e from out si e package e systemo 1, further
conprising a conputing deV|ce haV|ng at | east one of a processor, a nenory

and an i nput/ out put Vi ce, er t he seni conduct or pack

i ncl uded as a cd ongﬁtﬁ Séﬁ“elﬁto Céaé’é?‘t gh&eéPOFﬁgSigg 888wy ‘F]"é“?w]gaﬁﬁl'gyat leasy
the inpyhd M&H&es?&% femorylehd ah IW%uf QvidRagaohHsn tSLHicRAGUGT ;%kz%'e@s
conprising: coupling a seniconductor die to a conductive nenber wit

conduct inggidedapd ermaponanich! ablensiohé njtha prosesser, the gméryaatd thanmpatoutpus dewce
sem conduct or die and the conductive nenber,

17. A method for packaging a semiconductor die, comprising:
coupling a semiconductor die to a conductive member with conductive couplers; and
attaching a cover to at least one of the semiconductor die and the conductive member,

with the conductive couplers received in at least one recess of the cover.

18.  The method of claim 17 wherein attaching a cover includes attaching a

generally rigid cover having a pre-formed recess in which the conductive couplers are received.

19.  The method of claim 17 wherein the semiconductor die includes at least one of
a sensor positioned to receive radiation along a radiation path at a target wavelength, and a
transmitter positioned to transmit radiation along the radiation path at the target wavelength, and
wherein attaching a cover includes attaching a cover that is at least generally transparent to the
target wavelength, and wherein attaching a cover includes attaching a cover to be in the radiation

path.

20.  The method of claim 19, further comprising applying an adhesive between the

semiconductor die and the cover to be around but not in the radiation path.



wi th the conductive couplers received in at | east one recess of the cover.
18. The nethod of claim 17 wherein attaching a cover includes attaching a
generally rigid cover having a pre-forned recess in which the conductive
couplers are received. 19. The method of claim 17 wherein the sem conductor
die includes at |east one of a sensor positioned to receive radiation al ong
a radiation path at a target wavelength, and a transmtter positioned to
transmt radiation along the radiation path at the target wavel ength, and
wherein attachi a j [ . . i I t
general ly tr ansp?gi entG[% ;égﬁ%t%gic&?cg?@efé’\t{%@% g%’&?ﬂ,ﬁgégéplmgiagiaﬁh%[‘]tea{%ﬁ?eﬁa tl}f
cover | moliva@actai diaahd thg caveray 8¢ irf the balidtionpld. r adi ati on path. 20. The

nmet hod of claim 19, further conprising applying an adhesi ve between the
sem conductor die and the cover to be around but not in the radiation path.

-14 21. The met hgd ofryel alpd ¥ cldiht @vhgr%[}pfﬂesgegrgccﬁlﬂgétﬁ} AR AR AARSREVEca

between the sem conductor die and the cover to e radiation path.

22. Theaxtellyhddned withainthfdcinguhiescdy mowdre tisesuve nddiethereirdataching tie svef mckidesr ea
axially aljgned with and facing directly toward the cgver, and wherein
attachiﬂﬁmbﬁgt%HV%?rWﬁ%P% ﬂvgﬂFbgﬁFﬁdéﬁﬂgmé RS HICGAAdhesi ve t hat
covers less than the entire surface area. 23. The nethod of claim 17 wherein
attaching the cover includes: disposing an adhesive on the cover; and
contacting the &3hesiThe nwithdd oftcldieddtwheren afaching tizervivenindludesor di e and t he
conductive nengfr..24. gﬂg.neth d of clajm 17 wherein attaching the cover

i ncl udes: di sposivg>anAaHESYE 8" O R 85t one of the semiconductor die and

the conductive RRABGL thaRBhGRRLAR 4tNeast bR SEiReSEMRoMctbrd e akiOtE Londdetivel Ne
nmet hod of claim17, furt&er conprising formng the at | east one recess in
memoer.

24, The method of claim 17 wherein attaching the cover includes:
disposing an adhesive on at least one of the semiconductor die and the conductive
member; and

contacting the adhesive with the cover.

25.  The method of claim 17, further comprising forming the at least one recess in

the cover.

26.  The method of claim 17, further comprising:

temporarily supporting the conductive member and the semiconductor die relative to
each other with a removable support while attaching the cover; and

removing the removable support and exposing an outwardly facing surface of the

semiconductor die after attaching the cover.

27.  The method of claim 17 wherein the conductive member includes a leadframe
having multiple leadfingers located proximate to the semiconductor die, and wherein coupling the
semiconductor die to the conductive member with conductive couplers includes attaching wirebonds

between the leadfingers and the semiconductor die.
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the cover. 26. The nethod of claim 17, further conprising: tenporarily
supporting the conductive nenber and the sem conductor die relative to each
other with a renovabl e support while attaching the cover; and renoving the
removabl e support and exposing an outwardly facing surface of the

sem conductor die after attaching the cover. 27. The nmethod of claim 17
wherein the conductive nenber includes a |leadfrane having nmultiple

| eadfingers | ocated proximte to the sem conductor die, and wherein coupling

the sem conductQr di.e to th nduct i.ve nmenber .with conductiive couplers
nol udes attachiy wPEBRHE ok QT T Ve FURGTT e e by SRR O ek or
di e. - lhadfBamelfiemmd ladfingbrsakiai Madlfing tHetiR®ondoONpri si ng separating a frane
menber of the |eadfrane fromthe |eadfingers after attaching the w rebonds.

29. The nethod of claim 28, further conprising separating a portion of the

cover position adj n : ..al on tth the fr nber .
30. A net hod fo?@pac @gﬁ?]égth(%oog%eﬂl&@{)rﬁlglﬁftg‘%@ﬁ{gw@ig%ﬁ%réﬁn@f E%'glgfl toi?g%i %gera
sem congekidiced ddjgcept @xthéBhe hiknibel, @l witiathe b metbeBem conduct or di e
positioned inwardly from | eadfingers of the | eadfrane; tenporarily
supporting the | eadframe and the sem conductor die relative to each other

with a rennvabl%OSupHPHEHRE?#ﬂhkggﬁ%gﬁgbﬁ%ﬁbﬁ&&ﬁﬁaf%ﬁﬁ$$ﬁ§seniCondUCtor die

with conductive couplers suppor "l eadfrane and the
sem conduct or dipesitiehiap iawemicnéacdr diopleimatanda tcadhunaigvitththe semizvadicer die
support and exposing an outwardly facing_surfac f the sem conductor die
after coupling the I@&Eff'P‘l‘f‘gj'e‘F“é’a‘idi;V frer "'sagﬂi‘g%%@dg? %F‘d'{‘ﬁ“%‘?; 31. The nethod of

claim 30, furt h%mﬁcﬂ‘g}?lryisﬁbﬂﬂ‘[ing the leadframe and the semiconductor die relative to each other
with a removable support;
coupling the leadfingers to the semiconductor die with conductive couplers while
temporarily supporting the leadframe and the semiconductor die relative to each
other; and
removing the removable support and exposing an outwardly facing surface of the

semiconductor die after coupling the leadfingers to the semiconductor die.

31.  The method of claim 30, further comprising

positioning a cover adjacent to the semiconductor die while temporarily supporting the
leadframe and the semiconductor die relative to each other with the removable
support; and

attaching the cover to at least one of the semiconductor die and the conductive

member.
32.  The method of claim 30, further comprising attaching a cover to at least one of

the leadframe and the semiconductor die with the conductive couplers received in at least one recess

of the cover.
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positioning a cover adjacent to the sem conductor die while tenporarily
supporting the |I|eadfrane and the sem conductor die relative to each other
with the renovable support; and attaching the cover to at | east one of the
sem conductor die and the conductive nenber. 32. The nethod of claim 30,
further conprising attaching a cover to at |east one of the |eadfrane and
the sem conductor die with the conductive couplers received in at |east one
recess of the cover. -16 33. The method of claim30 wherein tenporarily

supporting the lgadfr d, t ond ctor dj e incl.ud &3 te orarl
Subhorting the 1Baar randafiet phdae Al BRAaE PO Al PR e B e,
34. Thesdmithdcof dieliilidedGemifeidly QusiRuild tAE IdadfParh € alf ﬂh@@@ﬁﬁohd!ﬁ{dﬂdfé&mth an

coupling the |eadfingers with wrebonds. -17
adhesive layer.

34.  The method of claim 30 wherein coupling the leadfingers includes coupling the

leadfingers with wirebonds.
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