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SEM CONDUCTOR DEVI CE HAVI NG BACKSI DE REDI STRI BUTI ON LAYERS AND METHCD
FOR FABRI G&dlds/ 0tz SAVE BACKGROUND 1. Field O The | nvgitdtbs/osssal

[ 0001] Enbodi nents of the present invention relate generally to the
field of 20M0EHYCt or devices. Mre particularly, embodiments of the
pr esent i MIHOLRPGE| ate to the production of sem conductor devices
with a backside redistribution |ayer. 2JT Description O The Rel ated

Art

SEMICONDUCTOR DEVICE HAVING BACKSIDE REDISTRIBUTION
LAYERS AND METHOD FOR
FABRICATING THE SAME

BACKGROUND

1. Field Of The Invention

[0001] Embodiments of the present invention relate generally to the field of
serniconductor devices. More particularly, embodiments 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
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OF DRAWNGS | 0004|FIG 1 illustrates a bl ock diagram of a
processor-based device in accordance with one enbodi nent of the
present invention.

BRIEF DESCRIPTION OF DRAWINGS

[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.



[0005]FIG 2 is a flow diagramof a nethod related to the manufacture
of a device in accordance with one enbodi nent of the present
I nventi on. wioQQ@®@hf26s 3 is a cross-sectional view of a Eaviseshessing,

anong ot her t% s, avia forned in a substrate in accordance with
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Cross-secti ' of a portion of the device of HG 3, depicting
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M CS: 0178PCT 3 [0008]FIG 5 is a cross-sectional view of the device
of FIG 4 follow ng etching of an

[0008] FIG. 5 is a cross-sectional view of the device of FIG. 4 following etching of an
alignment mark, thinning of the substrate, and addition of a passivation layer in accordance with

one embodiment of the present invention.

[0009] FIG. 6 is cross-sectional view of the device of FIG. 5, illustrating the removal of

portions of the passivation layer in accordance with one embodiment of the present invention.

[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. 8 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

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



alignment mark, thinning of the substrate, and addition of a
passivation | ayer in accordance with one enbodi nent of the present
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5 ill ustratl ng.the renoval of portions of the passivation layer in
accor dan §F enbodi nent of the present invention. [0010] HG 7
|sacro view illustrating trenches forned in the

backsi de of the deV| ce of HG 6 in accopdance with one enbodi nent of
the present invention. [0011]FIG 8 is a cross-sectional view
depicting an insulation |layer disposed in the trenches and al ong the
backsi de of the device of FIG 7 in accordance with one enbodi nent of
the present invention. [0012]HG 9 is a cross-sectional view
illustrating the device of FIG 8 wherein portions of the insulation
| ayer out[88d@ of t KEGtllenchress-dkeaimabeengenemily dbisirning tacs damee fioirt the
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[0015] FIG. 12 is a cross-sectional view depicting an additional passivation layer formed

on the device of FI(. 11 in accordance with one embodiment of the present invention.

[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 systern 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.
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generally illustrating traces fornmed fromthe netal |ayers disposed
on the devwoeosanifdzés. 10 in accordance with one enbodi nerdubosiohsss1
present ipvention. [0015]HG 12 is a cross-sectional view depicting
an additggﬁégv ¥ation | ayer forned on the device of FIG 11 in
accordan It enbodi nent of the present invention. [0016]FI G
13 is a partial cross-sectional view depicting the formation of
under - bunp- netal lurgy (UBM features on the device of FIG 12 in
accordance with one enbodi nent of the present invention. DETAI LED
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of an el ectronic system contal t egrat circu

that the system 10 performs. For example, an input device 14 may be coupled to the processor 12
to receive input from a user. The input device 14 may comprise a user interface and may include
buttons, switches, a keyboard, a light pen, a mouse, a digitizer, a voice recognition system, or any
of a number of other input devices. An audio or video display 16 may also be coupled to the
processor 12 to provide information to the user. The display 16 may include an LCD display, a
CRT display, or LEDs, for example. Further, the system 10 may include a power supply 18,
which may comprise a battery or batteries, a battery receptor, an AC power adapter, or a DC
power adapter, for instance. The power supply 18 may provide power to one or more components

of the system 10.

[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



devi ces that may enpl oy enbodi nents of the present invention. The

el ectronic device or system which is generally indicated by the
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[ 0018] Vari ous devices nay be coupled to the processor 12 dependi ng on
the functions that the system 10 perforns. For exanple, an input
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conprise a battery or batteries, a battery receptor, an AC power

adapt er, memay DEPROMT) oaflaghtreamory,dor examplantdditiciaby, leyvven-veladfl igerl@y may
provi de power to one or nore conponents of the system 10. [0019] An RE
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to provide wreless conmunication capability. The RF
subsyst enf baseband processor 20 may include an antenna that is
coupled to an RF receiver and to an RP transmtter (not shown).
Furthernore, a comunications port 22 may be adapted to provide a
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processor 12 may be coupled to various types of nmenory devices to
faci | it atdimager 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 methed 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



its operation. For exanple, the processor 12 may be connected to
menory 26, which may include volatile nmenory, non-volatile nenory, or
both. The wolaiddimzgenory of nenmory 26 may WO PCT/US2008/068841
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vari ety { pes, such as static random access nenory

(" SRAM') , ndom access nenory ("DRAM'), first, second, or
third generation Double Data Rate nmenory ("DDRL", "DDR2 or "DDR3",
respectively), or the |ike. The non-volatile nmenory of t he menory 26
may conprise various types of nmenory such as electrically
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digital imaging functionality. The inager 28 nay include a charge
coupl ed degescwer tCmynchesfdlsd with the ioovgsing maerial ys grequated wtthdespect to FIGS. 10
sem conductor (CMOS) sensor having an array of photoreceptors or
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Particularly, the nmethod 30 |ncludes a nunber of steps 32- 40, which
are descr?f 'n greater detail belowwth respect to FIGS. 3-13. For
i nstance, the nethod 30 includes a step 32 of providing a substrate
and a step 34 of formng trenches or

[0023] Turning now to step 32, a device 50, such as an imager array or processor package,
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



2005-0754W M CS: 0178PCT 7 recesses in the substrate, as generally
di scussed herein with respect to FIGS. 3-7. The nethod 30 al so

i ncl udes awstze@/3%20f di sposing an insulating material gor/ds1608/068841
trenches,_as ge erally discussed belowwith reference to FIGS. 8 and
9. Additi@’?ég:_l ?(FW met hod 30 includes a step 38 of form ng traces
over the @ E |led with the insulating material, as discussed
wth respect to FIGS. 10 and 11. Furtheg, the nethod 30 includes a
step 40 of providing a passivation |layer and/or coupling features
over the traces on the backside of the substrate, as discussed with

respect tst Iﬁlﬁbﬁ\aucg]dg whfer ha¥in A’\Llﬁﬂeraﬁ fd?oqpéi 1Y B8 varfE flurdb3hiEned indid2GS&ch
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circuit die 56. The substrate 52 includes a front side 58 and a
backside 60. It should be noted that the front side 58 nmay be defined
as the front side 58 because it is processed before the backsi de 60.

The vi as re for in th ront si 58 of .the substrate 52 a
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that are known in the art. For exanple, the vias 54 may be forned
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circuit die 56 is disposed on the front side 58 of the substrate 52
and, depenaiwtiveoria filieg H8nthd Bdewall pahsvadavinyse 6% 6t leastpariiallylisedidesulae hapies 64
types of devices (e.g., a nenory chip, mcroprocessor, or managenent
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i npl emented as a wafer-|evel process, in which the substrate 52 is a

WO 2009/ (43 36nbl U 338 dd 048 0P 1 Pet P008ss MaBinBb A8 PreBure chemical vapor

sem conduct or waf er having nunerous die regions having various
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tf?e ]ﬁce. lﬂ)e %an%er ééﬂs gisposed 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



[0024] As illustrated in FIG 4, the via 54 may include a sidewal l
passivation |layer 62 (e.g., a dielectric material), a barrier 64
(e.g., a cwoduslorwasmaterial), bond pads 66, and a conduelws6usXbsR41
filling 68. The sidewall passivation |ayer 62 at |east partially
i sol at es %ﬁﬁ??%?g? 64 fromother portions of the substrate 52. The
si dewal | &4 3 1 | ayer 62 and/or the barrier 64 may be formed
through a pul sed deposition |ayer procegs, an atnospheric pressure
chem cal vapor deposition (APCVD) process, or through any other
sui tabl e process. Further, in sone enbodi nents, the barrier 64 may
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backsi de 60 of the substrate 52 may be nodified to include a backside
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72 may include applying a photoresist |layer to the passivation |ayer
70, exposing and devel opi ng the photoresist |ayer, etching the w ndow
72 through the opening in the photoresist |ayer, stripping the
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5. Specifically, the relative positionin% of the backsi de alignnent
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may be utilized to accurately position features on the backside 60 of
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facilitate alignment and exposure of photoresist on the backside 60
of the suligimat mafk? 7¢ map failitae adenmayeamdpapdsarcof pastopsigdu chatgcksideOof
that network the vias 54 to other areas of the substrate 52. The
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cross-section shape (e.g., a star or cross) that are etched into the
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5. The shape o de af i gnnent

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
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make themreadily discernible fromother substrate features. In other

enbodi nentwo Rtwwitasksi de ali gnment marks 74 may i ncl ude1@2esopaKsS.
In yet other enbodi ments, different alignment procedures may be

utilized i?ﬁg%rlncluding t he backside alignnment marks 74 For
exanpl e, back | ooking stepper, illumnation with infrared
light, patterning, and the |ike may be ilized to properly align 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 mejj ggﬂ; Ak fé’ﬁ‘&ﬂy‘lﬁsc?fmb?e R '6&1%9&35&94 f%&t[ulﬁpuﬁ]'o‘ﬁ{%l Eﬁb’&ﬁm%ﬁ?,tstﬂ%e

substrate begin wt ormng trenches 1 n the substrate

process af trt hln : bstra first.

ot 1 o Brtidkat Biriehy s 2 8B i Fe Teplpt. 6 vt PG EB e
6, the lower surface or backside 60 of the dev ice 50 may be coat ed
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such that portions of the backside passivation | ayer 70 renain
uncover edxpypleet fedritieyback dodking stepbrydillmaimation wills infrated dighty pafe@inggand the like
sel ect portions of the backside passivation |layer 70 have been etched
away and rhdyebepthititairte propry80igh @nmsubsraerb2til preparaiadbiedt pputs bh drSulkiratel5e,
backsi de passivation |layer 70. The etched areas of the passivation

| ayer 70 di@ualf tRfsubRRIe, Malhiams of the substrate 52 for etching.
It should be noted that some embodi ments do not include the backside

passivation layer 70. [0028]As illustrated in FIG 7, the exposed
areas of the substrate 52 may be renoved (e.g., via met or dry

et chi ng sses) -t 0.create 90 i.n it ? f t he
Subst r ot JOGETSP ) Tl BALE thesegctﬁﬁgles%er%’dp PR T T ae By 1o

ctch s gackal e passt yatlon | ayer, 10, oy, be i Ll g wt%rutgttt e

for process of trenching the substrate 52 may include first removing portions of the backside
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



2005- 0754W) M CS: 0178PCT etching the substrate 52 are inconpatible

wi th the photoresist 80, the photoresist 80 nay be renoved. |ndeed,
dependi ng wo 2épmiprecedure for form ng the trenches 90,pdnines2008/068841
phot or esi be replaced by a different photoresist or the
renainin@%?éggi ff t he backsi de passivation |ayer (e.g., glass) 70
may serve [ né the size and shape of the trenches 90 for an
etching procedure. In one enbodi nent, wherein the substrate 52 is
made of silicon, the trenches 90 nay be etched into the substrate 52
with a chemcal that is highly selective to silicon (e.g,. R E SFG

Plasma, VgthidtGht QbsttMD are REmEABI i thé g%c%l'@siﬁ Gisieiens PRresi st ey bhé

used to selectively etch the silicon substrate 52 to create the

trenches | | Qi he r n

br ocessed ayAs i, BEpARAE B R pRCe i g eNiloc R o8, PR30 3 oy
create the trenches in the substrate, 52. [0029] Turning now tp the
t o 36, AL PR R EroLare BHBBMEATIRS ObiNE bRIde PRUERELRS)
are fornmed, an insulating |layer 100 may be di sposed on the backside
60 of thde8ublats) A9 mapserveyts define fie sizg ang shapepf e tgnchehD fopangtelipgpyocedure.
| ayer 100 fills the trenches 90 and coats the backside 60 of the

subst r at dn 5@ erftydihent,uitetdimge bubpeate 3DG maly obslidannthe terohesflamay be etched

i nsul ating polymer (e.g., PBO and nay be applied via any nunber of
known pr deedis bstrated?2 veixpdqheical sk is hightly 3¢ledtige toayiedon 168). REEYSHIEPlasma, wet
applied via spin coating, 3D wite, screen printing, dispensing, and
so forth.kGRGeTMIH). TRkE@kpRTin ¥ 8MhbddiReMARHRGE i ¥k s RASREL VN RKchithEsilicon
backsi de 60 of the substraﬁe 52 and in the trenches 90, it ray be
ground a | I [ ' g 1.cal . i j
Juch t har 2 BERb GEHp WRHHE G &P R ipplecR ARG iR Rl E 6P
except for that portion filling.the.trenches s il trated i.n

fG b, W5SUBbTBH R raes U0 Rk “uaae of i ciredAiFeRe b e
[ 0030] The remmi ning portions of the insulating |ayer 100 that fil

t he trenéH@?ﬂgéznay be referred to as passivation channels 110. Once

t he passivation channels 110 have been established, the step 38 of

the nethod 30 may be initiated wherein conductive traces are di sposed
over the passivation channels. The traces may be di sposed over the
passi vat i[8029¢ hanneIsrnig) mog to drel sepS6kin avevrdmetdwonls predent autterd endned bimoe e,
as illustrated in FIG 10, the step 38 may include disposing a

redi stri bithiteR o0EE Mimlee, 4 -insulih@layerd V@ inal Be diRpstks brtige 64 k6itle BHES the
substrate 52 to forma conductive |ayer 120. For exanple, this may

include appwieg, dshfushedl sLFGPYt TR fRiakL la?}!lelr 00HMe tﬂ%ﬁ&ieg 80 l@rgi Lhtsthe

substrate 52 via sputtering, an atnosphefic¢ pressure chem cal vapor

et _ 100311 Th
ep03|t|qﬂd%égggg%gggﬁ%§§ggzpfhOgﬁﬁ£g§%ﬁ%%§§ﬁ&{Q%?é%%ﬁﬁohuml%%ﬁgﬁgas

. %1 )]
conductive T ayer patterne arious” steps,

resist 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 10¢ is removed except for that

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



and etch steps, to produce a desired configuration. Specifically, the
conductive layer 120 may be selectively rempved to establish traces
130 that awe despeeed over the passivation channels 11Gctass2008/068841
|IIustrated in FIG 11. In some enbodi nents, a photoresist may be
utilized 3 C g‘%‘;%tng process to define the size and |ocation of the
traces 13 1 ance, in sonme enbodi nents, a photoresist |ayer
may be di sposed over the conductive |aygr 120 and devel oped to expose
certain portions of the conductive |layer 120, which may then be
removed via wet and/or dry etch processes. In one enbodi nent, the
exposed ons o : | .

expose chqg?’:"éess Of{ Q%aﬁﬁﬂ%&b@ﬁ%h@ﬁ%ﬂla%ﬁgﬁaﬁgéo@ﬁateﬁlﬁmgqeﬁcﬂés%{)q%ay%e
enbodi nent rocess t|| ornln tra 130 ma .
ot abl | SR Pre ProSREh sl e Rt be Bt ob e e et gaished
channel s 110 and the edges of the traces 130, as shown in FIG 11, to
provi de & Hertof él%?dnetb%%fb@%x Reanifiatsd wheeinegpdustive traspare disprspovsf tehe
traces 130 may directly contact the via 54. 2005-0754W) M CS: 0178PCT
13 [ 0032]Hassivabomthdnivds. ndeddcdstmzty be idispesotreve tiieqassinetios chanhas esonpdadbisy e
| ayer 120 may be conposed of different nmaterials and/or a different
nunber ofknbayefethods. 1awhe taly®liment, a8 destlted MEIGOIN the tsiep 68 hdy @icluli2 Qispa@hg
be conposed of a single Iayer of conductive material or a plurality

of sub-| ayedigyibfih ndkd (A8 CRetalh Beer GRMANGId\60 oF A¥8TbsHAL 5TBYfofiR TRE1 B Btive
one or nore |ayers of copper tantalumnitride, alum num titanium

he |
5. R, ol oo R gl I ST kot
0033] A h 1
55T v U R B SRR B

ot her words, the passivation channels 110 may i nsul ate the conductive
naterlalH&Feﬁh@‘¥$ﬁé@§ai@8“Fﬁﬁn1the material (e.g., silicon) formng
the substrate 52. Accordingly, the passivation channels 110 may
prevent current | eakage and so forth in a device enploying these
features. In traditional front side applications, these functions
served by0dH¢ passThatdindnctivhtuyerel28 nihy e pateried deenghedribys ssipashigh as resist
applying a passivation |ayer of a relatively high expansion pol yner
(e.g., PBGYeomitepst Peproduanh datre@cdnBigivafidio Wpedifichlly] H@cdnkudtive U5 126Ghay be
areas, such as the passivation channel's 110. Wile this may be a

functi oNnakleaRPl@ftved @S REHIIM tﬁa)éesf 20 thdt Qfétdl bsla o9aRhd ﬁa@%}téﬁ@? chdnhel $10, as
now recogni zed 't hat such a procedure nmay t be deS|r

backsi de AnglLeathens ﬂlgsvﬁwo%ng&tp gﬂo@% L S TRRL AL AL

expanS| on O mat eri-al ron

applicatio orm E lns l.atin S |vat|on Ia er stress I
e ortS faie Shtsie g oSt v wal B Ror RnSh. ap SRR cspPObfp et Potoresst
i nsul ating pa55|vat|on | ayer. This is generally
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 HNQO;, 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.



2005- 0754W) M CS: 0178PCT 14 not an issue with front side applications
because, in front side applications, the substrate is generally thick
enough to “@ﬁmamnmnjping due to the stresses. However, Ihﬁﬂﬁuagmaﬁﬁ
substrate is generally t hi nner in backsi de appllcatlons than in front
si de apm% ,fack5|de applications are nore susceptible than
front sid¥ ﬁ &tYons to war pi ng fromthe pressure exerted by an
entire layer of the insulating material,; In view of these issues,
anong ot hers, present enbodi ments reduce or substantially elimnate
the stresses that cause warping by limting the insulating materi al
to the areas defined by the trenches 90. In other words, once the
insulating layer 100 is applied, the portion out si de of the

passi vat i hannel s S tantiall nove Furt her, present
Brbod! merdP2hny 1 iepotid b adHEBY DebBe rpABRH T B
material by utilizing a | ow expansion polyner, such as

M cr osyst@Heosd fidlffpwgftréaa‘l%& ang{og R dilereahairehsr PHIRYEIEPISUD F%Yel§hB’QF‘Hi e
noted that the substrate 52 nmay be supported during the deposition of
t he i nsulcandusvd layasd 20 may bncantpesdsand ksindle 160r offcondnstivuatcriadoea plRradifybf
thus, the associated stresses are not an issue during that portion of
t he pr ocesslaypB.0Ba&]ikadicewhax@nibvdivphydrd 2O img cahprish en€ ondore ldyee of eopper,
120 to provide the traces 130 over the passivation channels 110, a
passi vat itgftalidyeiidd, ARniiiym, RRanf 8N & BHellike JESRISLEMY B sehdiBreRAGHEIERI 60
of the substrate 52, |nclud|ng all of the features residing thereon,

as_pr ovi defied fhiMesid: paRBS @ RSRINARM o2k Slescl B fERYe | nl ude a i ndow

142 that exposes a sur ace 144 o e traces rther, the

passi vation | ayer 140 and the wi ndow 142 rmay be forned through any

sui tabl e processes, including those discussed above with respect to

t he passi on layer 70. Thus redi stribution |ayer forned through
the step [ﬁ@%h)f theAﬁéwwheéaﬁé@ ayef ?elpﬁsc‘qvatﬂ@schewﬁ%lr Qe PRYe s s
fromthe conductive |layer 120, the passivation |ayers 70 and 140, and

the passiVfieaicwy @Popdirtrovtsa Usiooke0esds themetiagysgapnels 110 may
M CS: 0178PCT 15
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



channel s 110. Wiile the redistribution |ayer of sonme enbodi nents nmay
i nclude additional elenments or |ayers, the redistribution |ayer 140
of ot her ewbodswmeibs consist of, or consist essentiall Ypcafuys2603@68841
traces 130, the passivation Iayers 70 and 140, and the passivation
channelsgﬁgg' g&gi Finally, with respect to step 40 of the nethod

vari %ﬁ np-netal lurgy (UBM features may be formed on the
device 50, as generally illustrated in EIG 13. In the presently
illustrated enbodi nent, the exposed surface 144 of the conductive
trace 130 directly couples with a contact bunp 150. In other

enbodi ment.5,, L8 i3t SR H;lggé’auBSs R ?&s?qn flgnt%xde ag;hf& t?ﬂ})[sethg&lﬁ)gt%tee‘%S

dep05| tion process or an one or

mat eri al s i cke ol d for recei vi cont act bu

To0- Fol sty tishe hoeraﬂ%w@ﬂ? guettﬂﬁwéa?%scﬁqﬂgv B beEg i SR s
coupled to the surface 144, either directly or via the one or nore
plating 1%yl thinpe g Birkside anplisasionsthanrayropksifomplientions. hapksidearphipations are
el ectrically-conductive material, such as solder. Notably, the

cont act buerp suseptiblrdhdni freat gde ajiptieatipnttowpl‘pin@fr@ﬁ thelpaesslaw exmted Oy tpentire
other circuitry. In sonme enbodi nents, the provision of contact bunps
150 may aiyepwf thoinsilittgthdtetl. Roigy dMilesofsaiehentin sthed] gekrt dnfbodiments
circuit board without requiring additional, intervening substrates or
Wi re bondidige of@bsthitallp8Gfinatk &e@ﬂ@ss@sﬂhﬂ@hﬂ@wﬁh lrtuhﬁ 15804 26E nﬁmmglégem
may enabl e the device 50 to be directly received in a socket of

circuit Rogrd, egghéff?l% Eﬁth@ b EGdE §Oa|eln B%W&’dg %h‘l.‘eqﬂe 9&51 ﬁga)fe? %d“ﬁg gﬁph@é

t he substrate as an |1 ma sensor ) var

circuitry, a exter ev c 0037] e ]
Chvent | ofbERGdERHIR s R A ?)5‘?‘?‘“’2%9 ﬁr%aﬁﬂw AR TS
2005- 0754 A CS: 017 PCT 16 described in detall herei n. However, it

shoul d b&MbAEHEIEEt &y IinHuthe piyrss 3ssRAkied Wi the InswlptinepurALBY PEIZRE 3 1PW; ¢ ed
to the particular forms disclosed. Rather, the invention is to cover
al | nodi fexpision pelymer siohas B Microsyeteras 2ad niastpadeof hishiexpangionpelymerst He
spirit and scope of the invention as defined by the follow ng
appended sbdwdd benoted that@hedubiirate 52 may be supported during the deposition of the insulating

layer 100 on the backside 60 of the substrate 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



1. A nethod conprising: provi ding a substrate conprising a via
formed therein, wherein the substrate has a front side and a
backsi de; Worxeang7estrench on the backside of the substralEs2008/068841

disposing2 ating material on the backside of the substrate
such that‘?@ gggﬁé ting material fills the trench and coats the
backsi de; he insulating material not in the trench such
that the trench remains filled with thes nsulating material; and

formng a trace over the insulating material remaining in the trench.
2. The nethod of claim11, wherein providing the substrate conprises

provi di NG:han RGN 6 ONGHIE R reiiRiltion 1%513%@ Q@ﬁl{?&?ﬂm&{ts fhfintude a afaﬂﬁﬁlmThe

providing the substrate conprises providing an image sensor.

{T?'éhoﬁ Ofele(frlle% SrQI iﬂyelwr}gé %dﬂtn%uts (pnolayerqil(s hte otlller1] %Hl 0 IITIQ S (r,I(?‘r{[Sles{ of‘,’31 or consistt €

essentially of, the traces 130, the passivation layers 70 and 140, and the passivation channels 110.

[0036] Finally, with respect to step 40 of the method 30, various under-bump-metallurgy
(UBM) features may be formed on the device 50, as generally illustrated in FIG. 13. In the
presently illustrated embodiment, the exposed surface 144 of the conductive trace 130 directly
couples with a contact bump 150. In other embodiments, the trace 130 may be plated (e.g., via an
electroless deposition process or an immersion plating process) with one or more materials (e.g.
nickel or gold) before receiving the contact bump 150. Following any desired 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.

[0637] 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



conprises formng an insulation |ayer and etching away a portion of
the insulation | ayer not disposed within the trench. 5. The nethod

of cl ai m Iwowoeretaasform ng the trace conprises di SpOSIﬂm‘/[ﬁ,gmm@dsu
ayer over the backside of the substrate and renoving a portion of

the net al OE%% g'f%ﬁ i s not di sposed over the insulation materi al

di sposed M 47 6. The nmethod of claimb5, conprising
creating a buffer zone between an edge pf the trace and an edge of
the insulation material. 18 7. The nethod of claim1, conprising
removing a portion of the backside of the substrate to expose one end

.Of the vi *1b§d mo*éﬁc}:'figlte!ﬁ q—{cﬁs;evglj E'sl{gr dbe%gggﬂo%fﬂgt tﬁ% I[l;l@cgnl F rt11nten ed to

|ntegrate CII’CUIt u ate

conpri SI n over the trace. . .4ne
et hod orstemiEa e Byl s el e b onis i e @&ﬂ?@ﬁfa&%
on the trace.

equivalents, and alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.



11. The method of claim 1, conprising attaching the substrate to a
system board. 12. An electronic system conprising: an integrated
circuit disposed on a first side of a substrate; a via formed through
the first side of the substrate to a backside of the substrate; and
insulating material disposed in a recess in the backside of the
substrate, wherein the insulating matz:?i al is at least partially
covered by a trace forned on the backside of the substrate. 13. The
system of claim 12, conprising an i mage sensor coupled to the
substrate. 14. The system of clai I nprising a buffer zone
bet ween an edge of the trace and an edge of the insulating material.
15. The systemof claim 12, wherein the recess conprises an el ongate
pat h fornbd i rAtiethodwbeprising by renoval of material forming the
substrate. 19providing a substrate comprising a via formed therein, wherein the substrate has a
front side and a backside;

forming a trench on the backside of the substrate;

disposing an insulating material on the backside of the substrate such that the
insulating material fills the trench and coats the backside;
removing the insulating material not in the trench such that the trench remains filled with
the insulating material; and

forming a trace over the insulating material remaining 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.

5. The method of claim 1, wherein forming the trace comprises disposing a metal
layer over the backside of the substrate and removing a portion of the metal layer that is

not disposed over the insulation material disposed in the trench.

6. The method of claim 5, comprising creating a buffer zone between an edge of the

trace and an edge of the insulation material.



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 elongate path. 17.
The system of claim 12, conprising a passivation |ayer disposed over
the trace opposite the insulating material. 18. The systemof claim
12, wherein the trace conprises under-?unp-netallurgy features

di sposed thereon. 19. A sem conduct o¥ devi ce, conprising: a
substrate; insulation disposed in an elongated recess in one side of
the substfat e; Theraethod of clamcl femBEsHRIAMPYBI adtostsseidhobasksidpef the

i”5“|at!QQmﬁhﬁ@&ﬂmg&%QQé%hfﬁfﬁSBE?Ed by the el ongated recess. 20.
C

The sem conduct or device o aim 19, conprising a via formed through
the substrate. 21. The sem conductor device of claim 19, conprising

an integrated .gircuit.c led to a.side of the substrate osite the
el ongat e Yecess o™ iﬁ‘?d %chfg o §OUBHPTE € aﬁglﬁga?gggggtﬁé,&lﬁll&(ﬁgg}tﬁgi de of
a subst r adustragnpri si ng:

9. The method of claim 1, comprising disposing a passivation layer over the trace.

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

the trace.
11.  The method of claim 1, comprising attaching the substrate to a system board.
12.  An electronic system, comprising:

an integrated circuit disposed on a first side of a substrate;

a via formed through the first side of the substrate to a backside of the substrate;
and

insulating material disposed in a recess in the backside of the substrate, wherein
the insulating material is at least partially covered by a trace formed on the backside of

the substrate.

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

i4.  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.



di sposing a via in the substrate through the first side such that the
via extends into the substrate fromthe first side; and processing a
second side of the substrate after processing the first side,
conprising: 20 renoving a portion of the substrate fromthe
second side to expose a portion of the |lower end of the via;
fashioning a trench in the second sidggof t he substrate;

di sposi ng insulating mat eri al over the“second side such that the

i nsul atin rial f"'%ﬁ%he trench and coats the second side;
r emovi ng siEm dpi whereip Shs race compreg adhin @iech af cqngustive

Wi thin t nﬁaﬁeﬁﬁn&n SN th@ahngﬁ@pattﬁ %mhér@mh&%acfeh c%ﬂldﬂleél Q'hﬁlﬂleche

insulating material; and positing a trace adjacent
|nsulatlHgnmémﬁﬁpﬁﬂwﬁkmgmnga@Me trench on a side of the insulating
mat eri al opposite the substrate. 23. The nethod of claim 22, wherein
fashioning a trench in the second side of the

17.  The system of claim 12, comprising a passivation layer disposed over the trace

opposite the insulating material.

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.

22. A method comprising:
processing a first side of a substrate, comprising:
disposing a via in the substrate through the first side such that the via
extends into the substrate from the first side; and
processing a second side of the substrate after processing the first side,

comprising:



substrate conprises di sposing a backsi de passivation |ayer around
areas to be trenched on the second side and etching the areas to be
trenched.

20

removing a portion of the substrate from the second side to expose a
portion of the lower end of the via;

fashioning a trench in the second side of the substrate;

disposing insulating material over the second side such that the insulating
material fills the trench and coats the second side;

removing the insulating material from the second side that is not within
the trench such that the trench remains filled with the insulating material; and

positing a trace adjacent the insulating material filling the trench on a side

of the insulating material opposite the substrate.

23.  The method of claim 22, wherein fashioning a trench in the second side of the
substrate comprises disposing a backside passivation {ayer around areas to be trenched on

the second side and etching the areas to be trenched.



