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BACKSI DE REDI STRI BUTI ON LAYERS AND METHOD FOR
WO-2BRICATI NG THE SAVE BACKGROUND 1. Field OF TPET/US2008/068841
200 bpn [ 0001] Enbodi ments of the present invention
Nﬂéggggggggfnerally to the field of sem conductor
e More particularly, enbodi nents of the present
invention relate to the production of sem conductor

devices with a backside redistribution |ayer. 2.
Description O The Related Art [0002]
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per sonal conput eLAYERS AND HODIFDRal caner as,
control systems, RAGRICAKTING THE SAVEMMEr
products. A personal conputer, digital camera, or the
i ke, generally includes various conponents, such as
m croprocessors, that h ent functions for
the system By conbining these conponents, various

1 Coﬁﬁaﬁ’mfﬁ{eﬂvgﬁtﬁ nand systens may be designed to neet
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prograns are generally stored in one or nore nenory
semidenducws dehiats. dlereqautpiubalyt embdriments of the present invention relate to the

production of semiconductor devices with a backside redistribution layer.

2. Description Of The Related Art

[0002] Microprocessor-controlled circuits are used in a wide variety of applications.
Such applications include personal computers, cellular phones, digital cameras, control
systems, and a host of other consumer products. A personal computer, digital camera, or the
like, generally includes various components, such as microprocessors, that handle different
functions for the system. By combining these components, various consumer products and
systems may be designed to meet specific needs. Microprocessors are essentially generic
devices that perform specific functions under the control of software programs. These software
programs are generally stored in one or more memory devices that are coupled to the

microprocessor and/or other peripherals.

[0003] Electronic components such as microprocessors and memory devices often include

numerous integrated circuits manufactured on a semiconductor substrate. The various structures



m croprocessor and/or other peripherals. [0003]
El ectroni ¢ conponents such as m croprocessors and
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e { § of these integrated circuits nmay be

fabricated on a substrate thrpugh a variety of

manuf act uri ng processes known in the art, including

| ayering, doping, and patterning. Cbviously, the size
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accordance with one enbodi ment of the present
backpidg ehthe swbsttp©@006] FIG 3 is a cross-sectional view of
a devi ce having, anong other things, a via forned in a
substrate in accordance with one enbodi nent of the
present invention. [0007] FIG 4 is a cross-sectiona
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[0004] FIG. 1 illustrates a block diagram of a processor-based device in accordance with

one embodiment of the present invention.

[0005] FIG. 2 is a flow diagram of a method related to the manufacture of a device in

accordance with one embodiment of the present invention.

[0006] FIG. 3 is a cross-sectional view of a device having, among other things, a via

formed in a substrate in accordance with one embodiment of the present invention.

[0007] FIG. 4 is a cross-sectional view of a portion of the device of FIG. 3, depicting in
greater detail the substrate and via of the device in accordance with one embodiment of the

present invention.



greater detail the substrate and via of the device in
accordance with one enbodi nent of the present
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200 -sectional view of the device of FIG 4 follow ng
MIC?%%??}%’]? an alignnment mark, thinning of the
t and addition of a passivation layer in
accordance W th one enbodi menf of the present
invention. [0009] FIG 6 is cross-sectional view of
the device of FIG 5, illustrating the renoval of
portions of the passivation |layer in accordance with
one enbodi nent of the present invention. [0010] FIG 7
is a cross-sectional viewillustrating trenches forned

[0008] the bRElssik derdf-sdchendlihest tB ddhide of F1G 4 REIGRH gof an
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FIG 9 is a cross-sectional viewillustrating the
device of FIG 8 wherein portions of the insulation
| ayer outside of the trenches have been renoved in
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[0010] FIG. 7 is a cross-sectional view illustrating trenches formed in the backside of the

device of FIG. 6 in accordance with one embodiment of the present invention.

[0011] FIG. 8 is a cross-sectional view depicting an insulation layer disposed in the
trenches and along the backside of the device of FIG. 7 in accordance with one embodiment of the

present invention.

[0012] FIG. 9 is a cross-sectional view illustrating the device of FIG. § wherein portions
of the insulation layer outside of the trenches have been removed in accordance with one

embodiment of the present invention.

[0013] FIG. 10 is a cross-sectional view generally illustrating the addition of one or more

metal layers to the device of FIG. 9 in accordance with one embodiment of the present invention.



[0014] FIG 11 is a cross-sectional view generally
illustrating traces fornmed fromthe netal |ayers
waele@pos®ed on the device in FIG 10 in accor dane€r/wb10h8/068841
odi mrent of the present invention. [0015] FIG

ﬂgég?ﬁj ,fross-sectional vi ew depi cting an additi onal

ag i on |layer formed on the device of FIG 11 in
accordance W th one enbodi ment of the present
invention. [0016] FIG 13 is a partial cross-sectiona
vi ew depicting the formati on of under-bunpnetall urgy
(UBM features on the device of FIG 12 in accordance
wi th one enbodi nent of the present invention. DETAILED
DESCRI PTI ON OF SPECI FI C EMBODI MENTS [0017] FIG 1 is a
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controls the operation of system functions and
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device 14 may conprise a user interface and may

I ncl ude
[0016] FIG. 13 is a partial cross-sectional view depicting the formation of under-bump-

metallurgy (UBM) features on the device of FIG. 12 in accordance with one embodiment of the

present invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0017] FIG. 1 is a block diagram of an electronic system containing integrated circuit
devices that may employ embodiments of the present invention. The electronic device or system,
which is generally indicated by the reference numeral 10, may be any of a variety of types, such as
a computer, digital camera, cellular phone, personal organizer, or the like. In a typical processor-
based device, a processor 12, such as a microprocessor, controls the operation of system functions

and requests.



buttons, sw tches, a keyboard, a light pen, a nouse, a
digitizer, a voice recognition system or any of a
wooober79eF ot her i nput devices. An audi o or viBEDUS2008/068841
200 ISP 16 may al so be coupled to the processor 12 to
MI 'iﬁ% ,%nfornation to the user. The display 16 nmay
1 n LCD di splay, a CRT display, or LEDs, for
exanple. Further, the systemdO may include a power
supply 18, which may conprise a battery or batteries,
a battery receptor, an AC power adapter, or a DC power
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comruni cation capability. The RF subsystem baseband
to regai oriepstdron? 0 useety Thergiputdevare ldmvayrmoanpribad uses itathek eod tmay include
an RF receiver and to an RF transmtter (not shown).
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Conic svatem 10 p .
ora S RO B ATeA0 A B AP Bl offha o
expansi on hay, .or other external conponent, ][0020] Th
Proc?ﬁsgr BFOVISE iAo iR e Bhesdisnian 1%%@&118? a ﬁmewplay, a
devices to facilitate its operation. For exanple, the
CRTplispdays sokERS forgxatvglec diurtbert the syssere froray id@udevgpaster megply 18,
include volatile nmenory, non-volatile nmenory, or both.
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[0019] An RF sub-system/baseband processor 20 may be coupled to the processor 12 to
provide wireless communication capability. The RF subsystem/baseband processor 20 may
include an antenna that is coupled to an RF receiver and to an RF transmitter (not shown).
Furthermore, a communications port 22 may be adapted to provide a communication interface
between the electronic system 10 and a peripheral device 24. The peripheral device 24 may

include a docking station, expansion bay, or other external component.

[0020] The processor 12 may be coupled to various types of memory devices to facilitate
its operation. For example, the processor 12 may be connected to memory 26, which may include

volatile memory, non-volatile memory, or both. The volatile memory of memory 26 may



("DDRI ", "DDR2", or "DDR3", respectively), or the
i ke. The non-volatile nenory of the nenory 26 may
W@ oivpioi®es vari ous types of nmenory such as el ecP€T/U81008/068841

2003207952 ble read only nenory ("EPROM') or flash
Nﬂéﬁ%ﬁjﬁ%k%éor exanple. Additionally, the non-volatile
D y include a high-capacity nenory such as a

tape or disk drive menory. [QP21] The system 10 nay
include multiple sem conductor devices. For exanple,
in addition to the processor 12 and the nenory 26, the

tem.10 | sp incl ' nsor. ke » .
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i magi ng functjonality. The imager. 28 may include a
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incluglg a frgh-GRARRIY BT AEF PSS rRD FMf&Ate, such as
the processor 12, the nenory 26 and/or the imger 28,
is generally provided in FIG 2 in accordance with one
enbodi nent of the present invention. Particularly, the

t hod igaincluﬁgs a. nunber of ste scﬁz- gop which are .
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FIGS. 3-13. For instance, the nmethod 30 includes a
addiseretp tigopro¢esprrdviagsl thy raerseitySOr e systanel 16 may @fso Baplugle an image sensor
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or imager 28 coupled to the processor 12 to provide digital imaging functionality. The imager 28
may include a charge coupled device (CCD) sensor or a complementary metal oxide
semiconductor (CMOS) sensor having an array of photoreceptors or pixel cells configured to be
impacted by photons and to convert such impact into electrical current via the photoelectric effect.
While the imager 28 may be coupled remotely from the processor 12, such as by way of a circuit

board, the imager 28 and processor 12 may instead be integrally formed, such as on a common

substrate.

[0022] A method 30 for manufacturing a semiconductor device, such as the processor 12,
the memory 26 and/or the imager 28, is generally provided in FIG. 2 in accordance with one
embodiment of the present invention. Particularly, the method 30 includes a number of steps 32-
40, which are described in greater detail below with respect to FIGS. 3-13. For instance, the

method 30 includes a step 32 of providing a substrate and a step 34 of forming trenches or



recesses in the substrate, as generally discussed
herein with respect to FIGS. 3-7. The nmethod 30 al so
WO pbldwes a step 36 of di sposing an insul ati ngPEEUBINEI6S841
200 g trenches, as generally discussed below with
]ré; to FIGS. 8 and 9. Additionally, the method
es a step 38 of formng traces over the
trenches filled with the insyating material, as
di scussed with respect to FIGS. 10 and 11. Further
t he nethod 30 includes a step 40 of providing a
rece{ggsslﬁltﬁ/ é %% g&lfganld /d(i)src é:s?% Réﬂeﬂ%tﬁhﬁ%%;%%? D P‘iggr t7h%he method 30
ces on e subs , i'scussed
respect to FIG 12 13.. As wi|]. be appreciated,
also g}ﬁgldgsr a steR 20 g dipppsig agtuést}gatlag Wah@tt%ge@beqﬁg,ge@gally discussed
perfornmed in a reactor or processing chanber such that
belowtvathemierenoe el S, B andh P c Adiitiendtye he naatleodo#) ihddesdh stepy38 of forming
be regul ated. [0023] Turning now to step 32, a device

traceD BverIhCtlerRfie sl lddRiGEhe afstRYN OMma RO 8S& M usRAGKBLRspekto FIGS. 10
illustrated in FIGS. 3 and 4 in accordance with one
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t fe t T 54,
featug%rq%ﬁli é?rg eé@melit hlé fgtﬁ stﬁ?{cé,(aéw *tlsgé‘q é{gtgzespect toa]QT%. 12-13.
i ncludes a front side 58 and a backside 60. It should
As wikk be apreeriatbdione hempregritthes slep&® thayethed 3@ fiaydd paorted in a reactor

front side 58 because it is processed before the

or pro@ski diean@er sudhehatit@senyfo@hent ip iR thastégierd seofdimed ARy be
58 of the substrate 52 and nay be processed |n t he
reguEH,gstrate 52 using any of nunerous procedures that are
nown in the art. For exanple, the vias 54 nmay be
formed using photoresist in a standard etching
procedure. The integrated circuit die 56 is disposed
on the front side 58 of the substrate 52 and,

[002§F pendi T} detols E%ij 9 He\%e §d1 ?u(ﬂilea\é lafy ?mg’éer affWor processor package,
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is illustrated in FIGS. 3 and 4 in accordance with one embodiment of the present invention. As
illustrated in FIG. 3, the device 50 includes a substrate 52, one or more through-wafer
interconnects (TWI) or vias 54, and an integrated circuit die 56. The substrate 52 includes a front
side 58 and a backside 60. It should be noted that the front side 58 may be defined as the front
side 58 because it is processed before the backside 60. The vias 54 are formed in the front side 58
of the substrate 52 and may be processed in the substrate 52 using any of numerous procedures
that are known in the art. For example, the vias 54 may be formed using photoresist in a standard
etching procedure. The integrated circuit die 56 is disposed on the front side 58 of the substrate
52 and, depending on the function of the device 50, may include various types of devices (e.g., a
memory chip, microprocessor, or management circuit). For the sake of efficiency, the present

technique may be implemented as a wafer-level process, in which the substrate 52 is a



menory chip, mcroprocessor, or managenent circuit).
For the sake of efficiency, the present techni que may
wheoovmploeent ed as a wafer-1| evel process, in wiTEHS1008068841
te 52 is a2005-0754W0 M CS: 0178PCT
20%%§§f ctor wafer having nunerous die regions having
eatures forned thereon, such as an inmage
sensor or processor, thus fac§litating sinultaneous
mass production of such devices 50. In other
enbodi ments, however, the substrate 52 may be conposed
semi%nd%&t%? aisé% flyvqllélﬁuﬁuerﬁeroﬁsucﬁlg I % dpél%@awﬂ ) %r%(% lg%aturrféss fonPed thereon, such
technlque [0024] As illustrated in FIG 4, the via 54
as anyIRALE FRISQICRS PEOCEFIB RS fagiliating, sipulspnaons massgoqustign of sych devices
dielectric material), a barrier 64 (e.g., a conductive
50. ecttlear ieaib))dintmtrsdhq)wgr,@& suamhtfaS%majdb@tdml@svd af dtherlsirgures, such
68. The sidewal | passivation |ayer 62 at |east
as anfiadividabl niicbadtesdié, ig adtdrdahed whH tHerppéte At tb@miquer t i ons
of the substrate 52. The sidewal | passivation |ayer 62
and/or the barrier 64 may be forned through a pul sed
deposition | ayer process, an atnospheric pressure
chem cal vapor deposition (APCVD) process, or through
[002any ot hak ilsdsirh@® iEFI0Y. aC®s Sia ﬁl«tﬁiﬁﬁéludd: sigewA|1 passivation layer 62
enbodi nents, the barrier 64 may conprise a netal, such

(e.g. %dl&@éthgg{fwal)% GRRES. e @ ¢ iﬁ%'onfﬁlc'ﬂ%’ ma% aﬁ %nh' g&g 66 B a

di spose T ’contact wit ads
66.t0.f ita elect |caI ni on bet .
condgchverit P o Bt REP-HILebdr EOmgPY e oblibe P?&ﬁﬁ@%ﬂm the barrier 64
such as the integrated circuit 56. Additionally,
fromeiker @ations althe sulishiate 5é ndha sidewdt pashigatidndays 68 @.ni{pt téle Sarrier 64
the via filling 68, which nay be di sposed within the
may bardrined téughlhgulsedalepoditionrigyed frovays, amatmesishesic bidsdure chemical vapor
mat eri al such as pol ynmer and/or sol der.
deposition (APCVD) process, or through any other suitable process. Further, in some
embodiments, the barrier 64 may comprise a metal, such as palladium, a copper-nickel alloy, or
the like. The barrier 64 is disposed in contact with the bond pads 66 to facilitate electrical
communication between the barrier 64 and other features of the substrate 52, such as the
integrated circuit 56. Additionally, in one embodiment, the remainder of the via 54 comprises the

via filling 68, which may be disposed within the barrier 64. The via filling 68 may include a fill

material such as polymer and/or solder.

[0025] After formation of the via 54, the backside 60 of the substrate 52 may be modified
to include a backside passivation layer 70 adjacent the via 54, as illustrated in FIG. 5. This
modification may include etching or grinding away a portion of the substrate 52 and disposing the

backside passivation layer 70 thereon. This backside passivation layer 70 may include the same



[0025] After formation of the via 54, the backside 60
of the substrate 52 may be nodified to include a
whawre1™es passi vation |ayer 70 adjacent the viRCBUS2088068841
ated in FIG 5. This nodification may include
Zoﬁgggﬁgﬁg%gr grinding away a portion of the substrate 52
sing the backsi de passivation |ayer 70
thereon. This backsi de passivation layer 70 may

i ncl ude the sanme2005-0754WD M CS: 0178PCT materi a
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mate%gl thﬁfzgg 91 tLQ LA an %nys V%. 101¥ ) nc h%ga\ggbqu%e%gﬂtro%% any oef various

passiva
t hat exposes t he aSSOC|ated VI
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assogatedh viai SHd dwsvill e tapprexiped sl thopdhurca shawn wf FIGi augh&lackdide passivation
backsi de passivation |layer 70 and the wi ndow 72 may be
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one enbodi nent, the backsi de passivation layer 70 is
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photoresist |ayer, etching the window 72 through the
patteopdrip frgm the Wm;bph& druethess tn dngyesrbodinenit,moitergingtiee window 72 may
photoresi st |layer, and so forth. In another
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52, as further illustrated in FIG 5. Specifically,
grmctm&andécrralphﬁléngaﬁslg ibagksishe pgssovatipn ypratkieicgpose the via 54.

[0026] In one embodiment, the step 32 also includes providing backside alignment marks
74 to facilitate inclusion of certain features (e.g., grooves or traces) on the backside 60 of the
substrate 52, as further illustrated in FIG. 5. Specifically, the relative positioning of the backside
alignment marks 74 with respect to other substrate features (e.g., the vias 54) may be utilized to
accurately position features on the backside 60 of the substrate 52. For example, the backside
alignment marks 74 may facilitate alignment and exposure of photoresist on the backside 60 of
the substrate 52 to produce a layer pattern for producing traces that network the vias 54 to other
areas of the substrate 52. The backside alignment marks 74 may include holes with a specific
cross-section shape (e.g., a star or cross) that are etched into the substrate 52 to the same depth as

the vias 54, as illustrated in FIG. 5. The shape of the holes forming the backside alignment marks



alignment marks 74 with respect to other substrate
features (e.qg., the vias 54) nay be utilized to
wW@ewanged y position features on the backsi de BOI/08200$1¢68841
200 te 52. For exanple, the backside alignnment
hll-- may facilitate alignnent and exposure of
P Si st on the backside 60 of the substrate 52 to
produce a |ayer pattern for ppoducing traces that
network the vias 54 to other areas of the substrate
52. The backsi de alignment marks 74 may incl ude hol es
Wi specif.ic..cr - { S o P -] [ Q.
74 il SN R i e PR A I ZRE Ry B Y bimens. e
sanme_depth as the vias 54, as illuystrated in FIG 5.
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alignneeatiployediires ceryrliebitidéizéd insteat dfencledibg thedieksideatignment nharks 74. For
ot her enbodi nents, the backside alignnment marks 74 nmay

exanh&i_’k@, lauebt-kABRKk 168KiksSstegplr, YIRImihtRar wiehigidied@izhs patterning, and the like
ifferent alignnment procedures may be utilized instead
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with infrared |light, patterning, and the |like may be

eWh%$PFﬂ§é65$aw%Poﬂ§EP¢b ign the substrate 52 in

preparation for deposits on the substrate 52, etching
of the substrate 52, and so forth. [0027] Turning now
to the step 34 of the nethod 30, formation of a

[002PpCcksi dgumafh b folibd ite34 af@E nethotil3e, Sulstdnadfe Hadkdy
begin with form ng trenches in the substrate. This
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passivation layer 70. As illustrated in FIG. 6, the lower surface or backside 60 of the device 50
may be coated with photoresist 80, which may be exposed and developed in a pattern such that
portions of the backside passivation layer 70 remain uncovered for etching. In the embodiment
illustrated by FIG. 6, select portions of the backside passivation layer 70 have been etched away
and the photoresist 80 remains on the protected portions of the backside passivation layer 70. The
etched areas of the passivation layer 70 reveal or expose portions of the substrate 52 for etching.

It should be noted that some embodiments do not include the backside passivation layer 70.

[0028] As illustrated in FIG. 7, the exposed areas of the substrate 52 may be removed
(e.g., via wet or dry etching processes) to create trenches 90 in the backside 60 of the substrate 52.
In some embodiments, the same photoresist 80 used to etch the backside passivation layer 70 may

be utilized to etch the trenches 90 into the substrate 52. However, if the chemicals utilized for



may be coated with photoresist 80, which may be
exposed and devel oped in a pattern such that portions
w@Roowlerobhcksi de passivation |ayer 70 renai n uPCDUS20081068841
200385 8hing. In the enbodinent illustrated by FIG 6
34[-'£E§%ggﬁrtions of the backsi de passivation |ayer 70
a et ched away and the photoresist 80 renuains
on the protected portions ofgghe backsi de passi vati on

| ayer 70. The etched areas of the passivation [ayer 70
reveal or expose portions of the substrate 52 for
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be rephcédhydedigdrenf phidtaegsitos theatmaibihg portice we therbbddidegassyation layer
the sane photoresist 80 used to etch the backsi de

(e.g.PASS) YRinh P Eerl @pRIfifOtheRze R tHapk bZ@d tlefctRt 9t fdrhf etching procedure.
trenches 90 into the substrate 52. However, if the
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etching the su are | nconpatl

) hot or esi st 80, the otoresi st 80 nay .be reno .

into ﬁ?ﬁa@%ﬂ&ateé?ﬁwﬁm Ay 51%13&1%% SRIGET BT Slﬁ‘iﬂnr{?ﬁgﬁ'ﬁém Plasma, wet
trenches 90, the photoresist 80 nay be replaced by a

KOHRipif TAEht Fohetaorpds iisencoymbddenens P gs yred ta setestivdly eigh the silicon
backsi de passivation |layer (e.g., glass) 70 may serve

substr@te §2d reatt iR theinciRes 300 AS hayeeQbpilebiatetlf lR5Waves o®@r inateriald and/or
et ching procedure. In one enbodi nent, wherein the

proc%sé&ét%lcrgﬁ{élg) é%ngtéad%qﬁe fo thinlthé st\g\n&t? 22 gﬁcg & Ete ﬁg tiffdhes 90 in the

Into the substrate 5 m cal that
b IS gkghly selective to silicon (e.g,. RIE SFG Pl asma,
SUDSHRIE > kOH or TMAH). For exanple, in one enbodi nent,
NHACH is used to selectively etch the silicon

[0029] Turning now to the step 36, in accordance with present embodiments, once the
trenches 90 are formed, an insulating layer 100 may be disposed on the backside 60 of the
substrate 52, as illustrated in FIG. 8. The insulating layer 100 fills the trenches 90 and coats the
backside 60 of the substrate 52. The insulating layer 100 may be formed from an insulating
polymer (e.g., PBO) and may be applied via any number of known procedures. For example, the
insulating layer 100 may be applied via spin coating, 3D write, screen printing, dispensing, and so
forth. Once the insulating layer 100 has been disposed over the backside 60 of the substrate 52
and in the trenches 90, it may be ground and planarized using chemical and/or mechanical
planarization such that substantially all of the insulating layer 100 is removed except for that

portion filling the trenches 90, as illustrated in FIG. 9.



substrate 52 to create the trenches 90. As may be
appreci ated, however, other materials and/ or processes
woreapoal®es or i nstead be used to thin the substPGI/ESHAL/068841

create the trenches 90 in the substrate 52.
20%§§§%§& rning nowto the step 36, in accordance with
nbodi nents, once the trenches 90 are forned,
an insulating layer 100 nay he di sposed on the

backsi de 60 of the substrate 52, as illustrated in
FIG 8. The insulating | ayer 100 fills the trenches 90

[0036Ed coagg, | heamk%r%f ﬁ ons o eolfn &lzlﬁe Zlg be% b OGS t51¥ the tr tnches 90 may be
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(e.g., and nay be applied via ang
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100 may be applied via spin coating, 3D wite, screen
the sfepi3dtof g, methahdhsianbe instmdedswhdreintchnduCheetradee are disposed over the
insul ating |layer 100 has been di sposed over the

passRaGdSdhEBn D) THe thld@s HMPBL diddRedPver i fabsitdi@n ChameR Q1§1ng various

90, it may be ground and pl anari zed using chem cal
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12 [0030] The remai ning portions of the |nsulat|n

layer 12 Fon @Qutphea thif inay inchwle tapplpivig ¢le 1©distrigytipemeat ever ehﬂ: tagkside 60
as passivation channels 110. Once the passivation

of the baRek $2 Jilsphasen b eennpspiabl ipsade chdiicd tvepordBp&itidnn@&PCVD)
nmet hod 30 may be initiated wherein conductive traces

pnmé% kaﬁQQEEEm ﬁﬁg%gye passi vati on channels. The traces

di spos over the passivation channels using
varlous

[0031] The conductive layer 120 may be patterned through various steps, such as resist
and etch steps, to produce a desired configuration. Specifically, the conductive layer 120 may be
selectively removed to establish traces 130 that are disposed over the passivation channels 110, as
illustrated in FIG. 11. In some embodiments, a photoresist may be utilized in an etching process
to define the size and location of the traces 130. For instance, in some embodiments, a photoresist
layer may be disposed over the conductive layer 120 and developed to expose certain portions of
the conductive layer 120, which may then be removed via wet and/or dry etch processes. In one
embodiment, the exposed portions of the conductive layer 120 may be etched through a wet etch
process that utilizes HNO3, HF, and H,O. In some embodiments, the process utilized for forming
the traces 130 may establish a buffer zone 132 between the edges of the passivation channels 110
and the edges of the traces 130, as shown in FIG. 11, to provide an additional protective measure.

Further, one or more of the traces 130 may directly contact the via 54.



known net hods. In one enbodinent, as illustrated in
FIG 10, the step 38 nmay include disposing a
WO 2@o®t9ebuti on netal (e.g., nmetal) over the bRCREBIHES/068841
he substrate 52 to forma conductive |ayer 120.
%2&% ‘%%@I e, this may include applying the
e ribution netal over the backside 60 of the
substrate 52 via sputtering, ;an atnospheric pressure
chem cal vapor deposition (APCVD) process, or other
simlar processes. [0031] The conductive |ayer 120 may
be patterned through various steps, such as resist and
etch steps, to produce a desired configuration.
S ecificaII%, the conductive | ayer 120 may be
[003%& ect i Ifehguld berpoteditheb beqmgtmiimenis dhe eondugtiygdaygy £20 may be
di sposed over the passivation channels 110, as
compdsedist differedt mateFdlGandldr. a diffesonmingreb offiapem bssubdayers. Indeed, the
photoresi st may be utilized in an etching process to

conddedenye M2Y Miag Be ahtHpdsed ot & Anglefiaybhér dohdsctise AdRyiaFia plurality of
i nstance, in sone enbodi nents, a photoresist |ayer nay

sub—lggfgg: ﬁ(%g%ﬁ%gg,vtﬁé céd&ﬁctﬁ%ﬁ%?ﬁbd r%ta# @grﬁf;n%%t(ﬁﬁ %Pglore dllz}\éetr? Sfecopper,

0 expose certain po ons o e con
| aye

120 ich, then he r ved via wet and/or
tanta&}nglf-nr fl% a&ﬂﬁ@@@é&@%@@f&h@ Pl%%‘%%ﬁ reYeE may Res wpplied and
portions of the conductive |ayer 120 nmay be etched
etchadhinougdesisedyesttent to ompr the ¢rvsest13at asudedribeésbdd®O , HF, and
H2O. I n sonme enbodi ments, the process utilized for
formng the traces 130 nay establish a buffer zone 132
bet ween the edges of the passivation channels 110 and

[003%1j e ed gg?raﬁ%ig% Hl%.tlta[:éascl%% ovelme ?E‘ssﬁfg@gﬂqcﬂaﬂnﬁ%:ﬁot %é}{ I’)Ireg%né the traces

ovi de an I'tional protective measure. Fur _
130 gémgi%rsgtly&f-pgiﬁg%l iﬁr}%‘é%%f%‘rg%é-ﬁ% %tgllerr \Sgrtdls ,yché: Sar;tsi%gtgontcrl]lgnryeﬁsal 10 may
insulate the conductive material of the traces 130 from the material (e.g., silicon) forming the
substrate 52. Accordingly, the passivation channels 110 may prevent current leakage and so forth
in a device employing these features. In traditional front side applications, these functions served
by the passivation channels 110 may be served by simply applying a passivation layer of a
relatively high expansion polymer (e.g., PBO) onto the front side 58 without limiting it to defined
areas, such as the passivation channels 110. While this may be a functional approach, especially
for front side applications, it is now recognized that such a procedure may not be desirable for

backside applications.

[0034] Due to high curing temperatures and high expansion of the material utilized in
traditional front side applications to form the insulating passivation layer, stress may be placed on

the substrate 52 as a result of the formation of the insulating passivation layer. This is generally



[0032] It should be noted that, in sonme enbodi nents,
the conductive | ayer 120 may be conposed of different
woreioe01mes and/ or a different nunber of | ayer SPOF/US2008/068841
200§; - ers. Indeed, the conductive [ayer 120 nay be
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: i of sub-layers. For instance, the conductive
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gen%%ﬂaﬁlsnalf prauieh {0 it BrPIngglue F%thg SBETsatloveyer, peragiefs substrate is
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material (e.g., silicon) formng the substrate 52.
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layergi0enahd yxQ08e 60 5&WOsubstrate 52 and, thus, the associated stresses are not an issue

during that portion of the process.

[0035] Following the patterning of the conductive layer 120 to provide the traces 130 over
the passivation channels 110, a passivation layer 140 may be generally disposed over the backside
60 of the substrate 52, including all of the features residing thereon, as provided in FIG. 12. The
passivation layer 140 may include a window 142 that exposes a surface 144 of the traces 130.
Further, the passivation layer 140 and the window 142 may be formed through any suitable
processes, including those discussed above with respect to the passivation layer 70. Thus, a
redistribution layer formed through the step 40 of the method 30 generally includes the traces 130

formed from the conductive layer 120, the passivation layers 70 and 140, and the passivation



M CS: 0178PCT 14 not an issue with front side
applications because, in front side applications, the
weuwstAee i s generally thick enough to resi stPUBEDBINE068841
200§j t he stresses. However, because the substrate is
MIC%{%E%’%% thi nner in backside applications than in
t e applications, backside applications are
more susceptible than front sgikde applications to

war pi ng fromthe pressure exerted by an entire | ayer
of the insulating material. In view of these issues,
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the insulating layer 100 is applied, the portion
essepiallg iof) ¢heotfackh E3(p dvgiayanation laykarveind 19Q, angd the passivation channels 110.
substantially renoved. Further, present enbodi ments
may limt the stress associated with the insulating
material by utilizing a | ow expansion pol yner, such as
HD M crosystens 2611, instead of hi gh expansion
[0036b| yner Einally, vathoaspgctte sieptt bl theanethdrb3 s whideusamndersinpagetallurgy
be supported during the deposition of the insulating
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pres%ngi?:ﬂl&&gnreh 9\21%)8@1}#3@9{3 tHe' Q@Ss%a suxl[f&gelgll ]o_g le'chMu!ggVé g%etlﬁg directly

erni ng conductive I ayer to provi

coup &Frﬁgé ﬁ\%%q%%%gg%%ﬁgﬁ&g%%\éag&ggﬁ&gg ?gla%i éég@aéaﬂe&}@?d (e.g., via an

t he backside 60 of the substrate 52, including all of
electiqless tepasiiioaProass afiangmivigev@oplatingsprpeesy)ivaéorierpr Fia@ materials (e.g.,

The passivation [ayer 140 may include a wi ndow 142
nickélRapoldxpesRSectidhy fhacentddtbunip 150e FoN@ciag ady@esired plating, the contact
bump 150 may be coupled to the surface 144, either directly or via the one or more plating layers.
The contact bump 150 may be formed of any suitable, electrically-conductive material, such as
solder. Notably, the contact bump 150 facilitates direct coupling of the device 50 to other
circuitry. In some embodiments, the provision of contact bumps 150 may allow for the direct
coupling of the substrate 52 to a circuit board without requiring additional, intervening substrates
or wire bonding. For instance, in one embodiment, the contact bump 150 may enable the device
50 to be directly received in a socket of a circuit board, allowing electrical communication

between features of the substrate 52, such as an image sensor or imager, and various circuitry and

features external to the device 50.

[0037] While the invention may be susceptible to various modifications and alternative

forms, specific embodiments have been shown by way of example in the drawings and have been



Further, the passivation |layer 140 and the w ndow 142
may be forned through any suitabl e processes,
\vmmmmmummg t hose di scussed above with respect POI/UB®08/068841
200 tion |layer 70. Thus, a redistribution |ayer
é? ,Prough the step 40 of the nethod 30 generally
the traces 130 fornmed fromthe conductive
| ayer 120, t he passivation Iggers 70 and 140, and the
passi vati on2005- 0754W0 M CS: 0178PCT 5 channel s 110.
While the redistribution Iayer of sone enbodi nents may
descﬁgegll 1§ ;argtla@ %? If%nn q?cgweé%lr ?t G0 1?1 bg ruﬁlée?g/tg{i%tha{ tlﬂg H%Vf:ntlon is no‘rt intended to
or consi st essentlally of, the traces 130, the
be h@gg%wa% PaHcylapforms diglossd” Rader. diednyanson ke covar jph modifications,
channel s 110. [0036] Finally, with respect to step 40
equigflenth endratemoediv80fallingrwidus the splieit alxlisnoperef the invegtyon(dgBkfined by the
features may be forned on the device 50, as generally
follokhid ede8@1aifs.FI G 13. In the presently illustrated
enbodi nent, the exposed surface 144 of the conductive
trace 130 directly couples with a contact bunp 150. In
ot her enbodi ments, the trace 130 may be plated (e.qg.,
via an el ectrol ess deposition process or an inmmersion
pl ating process) with one or nore materials (e.qg.,
ni ckel or gold) before receiving the contact bunp 150.
Fol |l owi ng any desired plating, the contact bunp 150
may be coupled to the surface 144, either directly or
via the one or nore plating |ayers. The contact bunp
150 may be fornmed of any suitable,
el ectrically-conductive material, such as sol der.
Not ably, the contact bunp 150 facilitates direct
coupling of the device 50 to other circuitry. In sone
enbodi ments, the provision of contact bunps 150 may
allow for the direct



coupling of the substrate 52 to a circuit board
W t hout requiring additional, intervening substrates
w@eoopior®2hondi ng. For instance, in one enbodi NnREI/US100$068841
200§: bunp 150 nay enabl e the device 50 to be
NHQgﬂ%%%Qé?recelved in a socket of a circuit board,
’ el ectrical communi cation between features of

the substrate 52, such as an;,nmage sensor or inager

and various circuitry and features external to the

device 50. [0037] Wile the invention may be

susceptible to various nodifi ions and alternative

forms, specific enbodimenflbL iﬁﬁgbeen shown by way of

exanple in the drawi ngs and have been2005- 0754W0

M CS: 0178PCT 16 described in detail herein. However,

it should be understood that the invention is not

in .limted to the particular forns
L dié@ﬁ%gg%&gﬂgﬁﬁg;, the invention is to cover al

nodi fications, equivalents, and alternatives falling

W ?ﬂ'@ivi’dﬁﬁglﬁs@ﬁke&é torapiehiisCofe f&net figeréinedréia fhe®ibstrate has a front

defined by the foll ow ng appended cl ai ns. 2005- 0754W0

sideg\lﬂ&sb%g{;iggﬁ 17 CLAIMS 1. A method conpri sing:
providing 'a substrate conprising a via forned therein,

wherein the substrate has a front side and a backsi de;
forming a trench on the backside of the substrate;

disposing an insulating material in the trench; and

forming a trace over the insulating material in the trench.

2. The method of claim 1, wherein providing the substrate comprises providing a

semiconductor wafer.

3. The method of claim 1, wherein providing the substrate comprises providing an image

Sensor.

4. The method of claim 1, wherein disposing the insulating material in the trench comprises
forming an insulation layer and etching away a portion of the insulation layer not disposed within

the trench.



formng a trench on the backside of the substrate;
di sposing an insulating material in the trench; and
WO o0oaory2a trace over the insulating material PET/UB®08/068841
2. The method of claim1, wherein providing
ﬁ%"%?%%@é?raie conprises providing a sem conductor
% . The nmethod of claim 1, wherein providing the
substrate conprises providinggan i mage sensor. 4. The

met hod of claim 1, wherein disposing the insulating
material in the trench conprises formng an insul ation

| a hj A thQn the. i i O
S Sy 0o SF UL A BB Rl 0Bk g et ayer over
M CS; 0178PCT 18 5. The method of claim1, wherein
the bagfiside f thersabitiateendasngying a eodios b edpetal et that jsgpedisposed over
over the backside of the substrate and renoving a
the ipotation magfriat tiepaved al the aymh. t hat is not di sposed over
the insulation material disposed in the trench. 6. The
met hod of claimb5, conprising creating a buffer zone
bet ween an edge of the trace and an edge of the
insulation material. 7. The nethod of claiml1,
co at. : ‘ . : ;
6. Eﬂé hRthdd of E9RY 5 ,%n@ggﬁgtﬁ%fgg?é’{l R{é@é\?izg@&ﬁ{ng& £ ed%g' 8f the trace

subpstrate to expose

and an edge of the insulation material.

7. The method of claim 1, comprising removing a portion of the backside of the substrate to

expose one end of the via.

8. The method of claim 1, comprising attaching an integrated circuit die to the substrate.
9. The method of claim 1, comprising disposing a passivation layer over the trace.

10. The method of claim 1, comprising forming an under-bump-metallurgy features on the
trace.

11. The method of claim 1, comprising attaching the substrate to a system board.



8. The method of claim1, conprising attaching an
integrated circuit die to the substrate. 9. The net hod
W@Roogh#iors 1, conprising di sposing a passivati oPCT/Hy®08/068841

200 e trace. 10. The nethod of claim1, conprising
Nﬂéﬁgﬁé n under-bunp-netal l urgy features on the
. . The nethod of claim1, conprising attaching
the substrate to a system bogpd. 2005- 07540
M CS: 0178PCT 19 12. An electronic system conprising:
an integrated circuit disposed on a first side of a
suhst ;s ia formed through the first side of the
12 su ?f%%ﬁ@mf§W§5@§€§?5§ggbf t he substrate; and
insulating material disposed in a recess in the
bagkfiteheat@f cifdIf dpbSrcAlagirstMiRS dtiaubdiite; Nsul at i ng
material is at least partially covered by a trace
fornmed on the backside of the substrate. 13. The
sysvarfpufiedsheiugh the firgsidgraf diersgbsiratd tradrclsedesdthawbglasel and
to the substrate. 14. The system of claim 12,
conprising a.buffer zone between an .ed of .the trace
ottt dinstaiE ey Brerrdy o e uopige of B g e
~of claim12, wherein the recess conprises an elongate
insulgtingimpteriptdelat past pastialiroveigd &y Byrapeioved onthebagksidealf the substrate.
formng the substrate. 16. The system of claim 15,
wherein the trace conprises a thin piece of conductive
material that follows the el ongate path and wherein
the trace is positioned within the boundaries of the

13. The system of claim 12, comprising an image sensor coupled to the substrate.

14. The system of claim 12, comprising a buffer zone between an edge of the trace and an

edge of the insulating material.

15. The system of claim 12, wherein the recess comprises an elongate path formed in the

substrate by removal of material forming the substrate.

16. The system of claim 15, wherein the trace comprises a thin piece of conductive material
that follows the elongate path and wherein the trace is positioned within the boundaries of the

elongate path.



el ongat e pat h. 2005-0754W0 M CS: 0178PCT 20 17. The
systemof claim 12, conprising a passivation |ayer
walt@pos®aes over the trace opposite the insul atiPQr/us2008/068841

200 jal. 18. The system of claim 12, wherein the
MICS: gggpprises under - bunp-netal | urgy features
) t hereon. 19. A sem conductor device,

conprising: a substrate; insyhation disposed in an
el ongated recess in one side of the substrate; and a
conductive | ayer disposed over the insulation wthin

b d g 20 .
17. oﬁlﬂg &/l ?fd 0%1 nl% C(pr}{%ésn%’gi gﬂaa%ﬁ?gt%o%g%{?g?}%ggsrﬁzg%ger Vtﬂ—gt?ace opposite

sem conauc
formed through the substrate. 2 1. The sem conduct or
the igfeiAtiag msferial-aj m 19, conprising an integrated circuit
coupled to a side of the substrate opposite the
el ongate recess.

18. The system of claim 12, wherein the trace comprises under-bump-metallurgy features

disposed thereon.

19. A semiconductor device, comprising:
a substrate;
insulation disposed in an elongated recess in one side of the substrate; and

a conductive layer disposed over the insulation within boundaries defined by the elongated

recess.
20. The semiconductor device of claim 19, comprising a via formed through the substrate.

21. The semiconductor device of claim 19, comprising an integrated circuit coupled to a side

of the substrate opposite the elongate recess.



