SEM CONDUCTOR DEVI CE PROTECTI VE STRUCTURE AND METHOD FOR FABRI CATI NG THE
SAVE BACKGROUND OF THE INVENTION 5 1. Field of the Invention This
invention relates to a sem conductor device structure, and nore
particularly to a sem conductor device protective structure and 10 et hod
for fabricating the sane, the sem conductor device structure can avoid the
die or substrate fromcracking due to the side of the die or substrate
collided with an external object. 2. Description of the Prior Art 15
Typically in the electronic conponent world, integrated circuits (I1Cs)
are fabricated on a sem conductor substrate, known as a_chi and nost
common| ySEMIGRNDWETOR DEWCERRQTECIINECRTRUGTYRE AND ﬁE'BEI@PrbI ed into
a | arger package which serves to provid ffecti 20 enl argenment of the
di stance or pitch bet meﬁqlﬁﬁﬂ]?“%&?%améoﬁf]gcééw the silicon nmaking it
suitable for attachnent to a printed circuit board, and to protect the IC
from nechani cal and environnmental damage. Wth the trend noving to nore

and nmore features packefh kpb®oUND OF THE INVENTION

5
1. Field of the Invention

This invention relates to a semiconductor device structure, and

more particularly to a semiconductor device protective structure and

10 method for fabricating the same, the semiconductor device structure
can avoid the die or substrate from cracking due to the side of the die-

or substrate collided with an external object.

2. Description of the Prior Art
15
Typically in the electronic component world, integrated circuits
(IC's) are fabricated on a semiconductor substrate, known as a chip,
and most commonly are made of silicon. The silicon chip is typically
assembled into a larger package which serves to provide effective
20 enlargement of the distance or pitch between input/output contacts of
the silicon making it suitable for attachment to a printed circuit board,
and to protect the IC from mechanical and environmental damage.
With the trend moving to more and more features packed into

decreasing product envelopes, utilizing ever smaller electronic




decreasi ng product envel opes, utilizing ever smaller electronic i
conponents to inprove upon size and feature densification a constant and
form dabl e challenge is presented to manufacturers of consuner and rel ated
articles. 5 Chip scal e packages (CSP) were devel oped to provide an
alternative solution to directly attached flip chips devices. These
packages (CSP) represent a new mniature type of sem conductor packagi ng
used to address the issues of size, weight, and performance in electronic
products, especially those for consuner products such as 10 tel ephones,
pagers, portable conputers, video caneras, etc._ Standards have not yet
been f or REMIPAREIIS todoEpPrayeduRsasize and featumy densifieaidpn a sensgtantang
several of |ch ar ribed in "Chip Scal e Pafka ge ted above. In
general , aflﬁ e biep%@ﬁlﬁwn@nprmﬁdt%maw t@%@wf RODSHENG ea of

t he paCkgﬁﬁlFﬁgl nDre than 20% greater than the area 15 of the chip
Itself, ega Shas supporting features which nake it nore robust
than direct attachnent of aflipchip. As shown in FIG 1, it is a side
view of a flip chip device 100 according to prior art. The flip chip 100

includes a dig glozsé’éﬂéh 'gge2({c@ﬁ‘5i5 wore t&@éelbﬁ%‘?%' ypxtmd@ an

convent I onal 'y "tabricat vi‘ce
alternative solution to directly attached flip chips devices. These

packages (CSP) represent a new miniature type of semiconductor
packaging used to address the issues of size, weight, and performance
in electronic products, especially those for consumer products such as
10  telephones, pagers, portable computers, video cameras, etc. Standards
have not yet been formalized for CSP, and as a result, many variations
exist, and several of which are described in "Chip Scale Package", cited
above. In general, the chip is the dominant constituent of a CSP with
the area of the package, being no more than 20% greater than the area
15  of the chip itself, but the package has supporting features which make

it more robust than direct attachment of a {lip chip.

As shown in FIG. 1, it is a side view of a flip chip device 100
according to prior art. The flip chip 100 includes a die 102 with metal

20 pads 105 that typically has a conventionally fabricated IC device
structure. The die 102 has a plurality of electrical contacts 104, such

as redistribution layer (RDL) trace. Bumps 103, such as solder balls,

are formed on the electrical contacts 104. A protection layer 106 covers

the electrical contacts 104 to expose the electrical contacts 104 for




structure. The die 102 has a plurality of electrical contacts 104, such as
redi stribution |ayer (RDL) trace. Bunps 103, such as solder balls, are
formed on the electrical contacts 104. A protection |ayer 106 covers the
el ectrical contacts 104 to expose the electrical contacts 104 for allow ng
the solder balls 103. Mreover, a protective film10 1 is applied to the
bottom surface of the die 102. The protective film 101 nmay be fornmed from
any suitable material. 5 For exanple, the protective film 101 may be
formed froma plastic material or epoxy. This epoxy is comonly al so used
as a glob top material for chip-on-board applicatigns that protects the

di e 102 alewing tle sl balle L9otMersarsri plprotoativiiilinal/el amprphictk ness
that substantially prevents chipping during the dicing operation and is 10
suitableu?gﬁagﬁgxﬁ%ﬁﬁV' ‘%?Fgﬁﬁﬁﬁ%ép%on. For exanple, the protective film
101 may have a thickness that allows |aser marking of the thick film

w thout the | aser penetrating the thick film Preferably, the protective

1 101, 1s BRLYSER-AND b B0l o Bl chrs PhRLi g btep L0t orL v
]‘: 'r: gb5|C|h: tP?PLer%lg-gb 3“@%%??‘3?%%‘9% G SHAN Ady' BL SBEALRd FIhCH! biadkidhas a
material or epoxy. This epoxy is commonly also used as a glob top
material for chip-on-board applications that protects the die 102 and
wire bonds. The protective film 101 may have any thickness that
substantially prevents chipping during the dicing operation and is
10  suitable for the particular application. For example, the protective film
101 may have a thickness that allows laser marking of the thick film
without the laser penetrating the thick film. Preferably, the protective
film 101 is between about 1.5 and 5 mils. Most preferably, the
protective film is between about 2 and 3 mils.
15
Furthermore, the substrate of the flip chip or semiconductor
device (such as integrated circuit’s) has a friability property such that
these devices are easily result in cells edge of the wafer fail due to the
substrate being lateral damage or cracking owing to the side of the die
20 or the substrate colliding with an external object or applied by an

lateral external force. Therefore, the reliability or the life time of the flip

chip or semiconductor device will be decrease.

In view of the aforementioned, the present invention provides an




these devices are easily result in cells edge of the wafer fail due to the
substrate being | ateral danmage or cracking owing to the side of the die 20
or the substrate colliding with an external object or applied by an

| ateral external force. Therefore, the reliability or the life time of the
flip chip or sem conductor device wll be decrease. In view of the

af orenenti oned, the present invention provides an inproved sem conductor
device structure to overcone the above drawback. SUMVARY OF THE | NVENTI ON
5 To achi eve the foregoing and ot her objects and according to the purpose
of the present invention, a sen conductor device protective structure and
net hod f8RPFe¥sd c%ﬁmi@ﬁd‘r@t@arrélemf@ BiEurBatsd. tol VEREOBENi tBEn ARAVSr devi ce
protective structure of the present invention can avoid the die or
subst r at @"3WB#FKr acki ng due to the side of the die or substrate collided
wi th an external object. The sem conductor device protective structure of
the present 15 invention nmay avoid the die or substrate fromcracking by a

buffer layer substantia i i r substrate to decrease
damage to the die or subgmmﬁmslm&:@?ﬁ?ﬁe die or substrate is

5
To achieve the foregoing and other objects and according to the
purpose of the present invention, a semiconductor device protective
structure and method for fabricating the same are disclosed.
10 The semiconductor device protective structure of the present

invention can avoid the die or substrate from cracking due to the side

of the die or substrate collided with an external object.

The semiconductor device protective structure of the present

15 invention may avoid the die or substrate from cracking by a buffer
layer substantially encompassing the die or substrate to decrease
damage to the die or substrate when the side of the die or substrate is

collided with an external object.

20 The present invention provides a semiconductor device protective
structure. The structure comprises a die having a plurality of electrical
contacts on a first surface of the die. A plurality of conductive balls
coupled to the contacts. A protective layer is covered the plurality of

electrical contacts and the dielectric layer to expose the electrical




collided with an external object. 20 The present invention provides a

sem conduct or device protective structure. The structure conprises a die
having a plurality of electrical contacts on a first surface of the die. A
plurality of conductive balls coupled to the contacts. A protective |ayer
is covered the plurality of electrical contacts and the dielectric |ayer
to expose the electrical contacts for allowi ng the conductive balls

el ectrically coupling with an external part. A second surface of the die
is directly adhered on a substrate. Afirst buffer layer is formed on the
substrate and adjacent to_the die. The substrate is configured over a
second begti@cts dgeellowingshencendreticehsilts plectdeallngenplngs Wik pa | y
enconpasses the whole substrate, whereby to decrease dapgage to the

subst r at EXiFBAl RAELsAlsccand: RUrigGEsPr 406 Flie dol direeidy #qieTsA 8%t ér nal
her of . SASRBFH ArLdoliet Gurrer A PO Haf PHPErAtRD's RD&TSte
i o EDARE lient Brruuestr i o Bhpbirad o¥8r  SherRLP Bl daber BHsHD: clent
or ot ot | J FPECRERofd TRLRRE [er ERnSR ANy M Mo RaS SO PR i co
Wi th a plyphathty @hereby to decrease damage to the substrate when the side

of the substrate 1s collided with an external object.

Wherein the substrate includes slope sidewall slots formed
10 therein. Wherein the second buffer layer is refilled into the slope
sidewall slots. Wherein a depth of the slope sidewall slot is slightly

smaller than a thickness of the substrate.

In another aspect, the present invention discloses a method for

15 manufacturing a semiconductor device protective structure. The
method comprises providing a plurality of dice with a plurality of
conductive balls formed thereon electrically coupling with aﬁ external
part. Next, the plurality of dice are adhered over a substrate. A first
buffer layer is formed over the substrate and adjacent to the dice to

20 expose the plurality of conductive balls. A partial of the substrate is
removed to form a plurality of slots and substantially aligned to the
first buffer layer. Finally, a second buffer layer is formed over the

substrate and filled with the plurality of slots.




conductive balls forned thereon electrically coupling wth an external
part. Next, the plurality of dice are adhered over a substrate. A first
buffer layer is fornmed over the substrate and adjacent to the dice to 20
expose the plurality of conductive balls. A partial of the substrate is
renoved to forma plurality of slots and substantially aligned to the
first buffer layer. Finally, a second buffer layer is fornmed over the
substrate and filled with the plurality of slots. 5 The above-nenti oned
met hod further conprises a step of sawing and/or etching the substrate

al ong about the substantially center of the slots into a pluraljity of

i ndi vi dual sehleFhIErBIerdicskngihedeinither cammrases a8 SteP\WHe8ViRE he sl ot s
i ncl udes sl?ge sidewal | slots. Wuerein of the siope si dewal | sl ot

dept h
i s slighthg/SRtrRING fhe sibsfiraisadengraiidt thgsbsiptially ¢entecioanot her

aspect, t,he present inyention_.discl.gses a nethqd . for, manufacturing a
aont condtlis st ante s BRI o anafHdRaT serienmatstam der ORI PLSEIST ovi di ng
a substrg{r{gg@?}\gng a plurality of dice with a plurality of conductive

5]

balls fo reon. Next, a backside surface
5
Wherein the slots includes slope sidewall slots. Wherein a depth
of the slope sidewall slot is slightly smaller than a thickness of the
substrate.
10 In yet another aspect, the present invention discloses a method

for manufacturing a semiconductor device protective structure. The
method comprises providing a substrate having a plurality of dice with
a plurality of conductive balls formed thereon. Next, a backside surface
of partial substrate is removed to form a plurality of slots. A buffer

15 layer is formed over the substrate and filled with the plurality of slots.

The above-mentioned method further comprises a step of sawing
and/or etching the substrate along about the substantially center of
the slots into a plurality of individual semiconductor devices protective

20  structure.

The buffer layer may reach the function to avoid the dice or
substrate from damaging when the side part of the dice or substrate

collides with an external object.




of partial substrate is renmoved to forma plurality of slots. A buffer 15
| ayer is forned over the substrate and filled with the plurality of slots.
The above-nenti oned nmethod further conprises a step of sawing and/or
etching the substrate al ong about the substantially center of the slots
into a plurality of individual sem conductor devices protective 20
structure. The buffer layer nmay reach the function to avoid the dice or
substrate from damagi ng when the side part of the dice or substrate
collides with an external object. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above objects, and other features and advantages of the 5 present
invention will becone nore apparent after reading the follow ng detailed

description when ta i j i i ings, in which: FIG 1
is a diagrammtic s%@ltgﬁ%ﬁdﬁ&gﬁgﬁawﬁdl ng to the prior
art. 10 FIG 2 is a schematic. diagram of a sem conductor device protective
structure according to the present invention. FIG 3 is a schematic diagram

of 3 sem condyer ol ARGRCAL LRt Biffer ke ab AuSRNBIRL S bagram of
5 present invention will become more apparent after reading the
following detailed description when taken in conjunction with the
drawings, in which:
FIG. 1 is a diagrammatic side view of a {flip chip device according to
the prior art.
10 FIG. 2 is a schematic diagram of a semiconductor device protective
- structure according to the present invention.
FIG. 3 is a schematic diagram of a semiconductor device structure.
FIG. 4 is a schematic diagram of a semiconductor device protective

structure according to the present invention.

15

DESCRIPTION OF THE PREFERRED EMBODIMENT

20 Method and structure for protecting a semiconductor device ( such
as integrated circuit) or a substrate during and after a dicing operation
are described below. In the following description, numerous specific
details are set forth in order to provide a thorough understanding of

the present invention, and the scope of the present invention is




structure according to the present invention. 15 DESCRI PTI ON OF THE
PREFERRED EMBODI MENT 20 Met hod and structure for protecting a sem conductor
device (such as integrated circuit) or a substrate during and after a

di cing operation are described below In the foll ow ng description,
nunmerous specific details are set forth in order to provide a thorough
under standi ng of the present invention, and the scope of the present
invention is expressly not limted expect as specified in the acconpanying
claims. 1In one enbodinent, the present invention discloses a nethod for
manuf acturing a senlconductor device protective structure. The 5 nethod
conpr i se8Xpressixingg imded expscb asspasified i dhe sceampaBHng dawsg a
plurality of dice with a plurality of conductive balls forned thereon
Next, portions of the backsi de surface of the substrate are renoved to

f | t 206... A buf f f or med bstrat
and 1111 ed wit i PRPRITTY yedrrr“eéreﬁ%gnyé%{mﬁ@sﬁ [§5%5,< S aE orconpr i cee
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remvﬁl%n%%g%&n Rl SEbbeo it Medbl S thcni e g, “he
abo"es e fid:RBgd cHﬁ’iﬁ}‘?Qeé %ﬁo@?&m%c’@”ﬁ&?s?tréte, SUERCRT a8 Bficon wafer,

having a plurality of dice with a plurality of conductive balls formed

thereon. Next, portions of the backside surface of the substrate are
removed to form a plurality of slots 206. A buffer layer is formed over

~ the substrate and filled within the plurality of slots 206. The buffer

10 layer comprises BCB, SINR (Siloxane polymer), epoxy, polyimides or
resin. Moreover, a step of removing the partial substrate is performed

by sawing or etching.

The above-mentioned method further comprises a step of sawing

15 and/or etching the substrate along about the substantially center of
the slots, thereby separating the substrate into a plurality of individual
semiconductor devices with protective structure 200, shown as FIG.2.

The buffer layer may reach the function to reduce the die from being
lateral damage due to less contact area of the die when the side part of

20 the dice collides with a lateral external object.

As shown in FIG. 2, it is a side view of a semiconductor device
protective structure 200 according to the present invention. The

semiconductor device protective structure 200 includes a die 202 with




15 and/or etching the substrate al ong about the substantially center of
the slots, thereby separating the substrate into a plurality of individual
sem conductor devices with protective structure 200, shown as FIG 2. The
buffer |ayer may reach the function to reduce the die frombeing |ateral
damage due to | ess contact area of the die when the side part of 20 the
dice collides with a lateral external object. As shown in FIG 2, it is a
side view of a sem conductor device protective structure 200 according to
t he present invention. The sem conductor device protective structure 200

includes a die 202 with s netal pads 205. The die 202 has pl urallty of
el ect ri caretabpagis; 30204 he ‘%‘Gc%o%é'“ﬂ)ﬂ plgadity Btﬁr%%‘?tﬁ@‘@l C@G@Wt&s Qb der
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protegti he slots 206 performed by sawing or etching nmethod is
fill e%l WQ?}hdeE%ﬁ}b;?Rl (Si | oxane

The die 202 includes a plurality of slots formed inwardly from the

backside surface of the die 202 into partial of the die 202. Moreover, a
buffer layer 201 is applied to the bottom surface of the die 202 and

10 refilled into the slots for protection. Because the slots 206 performed
by sawing or etching method is filled with BCB, SINR (Siloxane
polymer), epoxy, polyimides or resin, the less contact area of the die

202 is arrived. Therefore, the buffer layer 201 may reach the function

to reduce the die 202 from being lateral damage due to less contact

15 area of the die 202 when the lateral part of the dice 202 collides with

an external object or applied by an lateral external force..

As shown in FIG. 3, it is a side view of a semiconductor device
structure 300. The semiconductor device structure 300 comprises a

20 die 305 with metal pads 306 and contact metal balls 307 formed
thereon electrically coupling with a print circuit board (not shown) . A
protection layer 309 covers the electrical contacts 308 to expose the

electrical contacts 308 for allowing the contact metal balls 307.




pol ymer), epoxy, polyimdes or resin, the |l ess contact area of the die 202
is arrived. Therefore, the buffer layer 201 may reach the function to
reduce the die 202 frombeing | ateral damage due to | ess contact 15 area of
the die 202 when the lateral part of the dice 202 collides with an
external object or applied by an | ateral external force. As shown in FIG

3, it is a side view of a sem conductor device structure 300. The

sem conduct or device structure 300 conprises a 20 die 305 with netal pads
306 and contact netal balls 307 formed thereon electrically coupling with a

print circuit QOard,%‘_got shown) . A é{),r otection | ayer 309 covers the
el ectrical cént idp gsyfags pbk dheneliee POe i cdirestit a68heradgonof al | owi ng
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collided wmth an extern | ect or I 1Ted an externa orce due to

llack of jPeohRehiaDofér hRconeopdibridrir @y erhdGhbsthetee3@d enaf e die 305
e damaged or cracked when the side of the substrate 302 is collided with
an external object or applied by an external force due to lack of
protection of the second buffer layer 301. Therefore, the die 305 may
10 be peeled from the substrate 302, the reliability and the life time of the

semiconductor device structure 300 will be decreased.

In another aspect, the present invention discloses a method for
manufacturing a semiconductor device protective structure. The

15 method comprises providing a plurality of dice with a plurality of
conductive balls formed thereon electrically coupling with an external
part. Next, the plurality of dice are adhered over a substrate. A first
buffer layer is formed over the substrate to expose the plurality of
conductive balls. A partial substrate is removed to form a plurality of

20  slots substantially aligned to the first buffer layer. Finally, a second
buffer layer is formed over the substrate and filled with the plurality of

slots.

The above-mentioned method further comprises a step of sawing

10




10 be peeled fromthe substrate 302, the reliability and the life tine of
the sem conductor device structure 300 wll be decreased. |In another
aspect, the present invention discloses a nmethod for nanufacturing a

sem conductor device protective structure. The 15 nmethod conpri ses
providing a plurality of dice wwth a plurality of conductive balls forned
thereon electrically coupling with an external part. Next, the plurality
of dice are adhered over a substrate. A first buffer layer is formed over
the substrate to expose the plurality of conductive balls. A partia
substrate is renoved to forma plurality of 20 slots substantially_ aligned

to the fRPEY OB BCaIng dhsr SUhﬁHairfq:ﬁoags%le@ﬁa thmwwamégaélny pentesr ded over
t he substrat andfllled with the uralit ot a nti oned
ethod | 68% P oS Sspe%%nsf thedig 018 anBngRliy ol AGIEHEISL DSt ¢t o
al ong about .t he,su nt | al center of the s thereb ating the
di ce int 865115?%‘?313? %‘?C?% F}H.?ﬁ ect’é’&ﬁ%ﬁﬂ%f&%@%é@?‘é@s %\Fﬁ%%r otective
structure 400, shovvn as FIG 4. 5 In the enbodi nment, the sem conductor
device protective structure 400 according to the present invention

conprgses a qlhech%ot%’m‘ﬂoﬁﬂn%tta{he RefficdRGuenst §aNteProtEliie HEEuAP7 formed

t hereon el ectri cal
400 according to the present invention comprises a die 405 with metal

pads 406 and contact metal balls 407 formed thereon electrically
coupling with a print circuit board( PCB )or external parts({ not shown ).
A dielectric layer 410 is covered a partial region of the die to 405
10 expose the plurality of electrical contacts 408. In one embodiment, the
electrical contacts 408 are metal alloy, for example Ti/Cu alloy formed
by sputtering and/or Cu/Ni/Au alloy formed by electroplating. A
protective layer 411 is covered the plurality of electrical contacts 408
and the dielectric layer 410 to expose the electrical contacts 408 for
15 allowing conductive balls 407 electrically coupling with the print circuit
board( PCB )or external parts( not shown ). In one preferred embodiment,
the material of the protective layer 411 comprises BCB, SINR (Siloxane
polymer), epoxy, polyimides or resin. A backside surface of the die 405
is directly adhered on a substrate 402 through an adhesive layer 404
20 and a first buffer layer 403 is formed on the substrate 402 and
adjacent to the die 405. For example, the substrate 402 comprises
silicon, glass, alloy 42, quartz, ceramic, PCB (printed circuit board) or

flex substrate.

11




coupling with a print circuit board(PCB)or external parts(not shown). A
dielectric layer 410 is covered a partial region of the die to 405 10
expose the plurality of electrical contacts 408. In one enbodi nent, the

el ectrical contacts 408 are netal alloy, for exanple Ti/Cu alloy formed by
sputtering and/or Cu/Ni/Au alloy fornmed by electroplating. A protective

| ayer 411 is covered the plurality of electrical contacts 408 and the
dielectric layer 410 to expose the electrical contacts 408 for 15 all ow ng
conductive balls 407 electrically coupling with the print circuit

board( PCB) or _external parts(not shown). In one preferred enbodjnent, the
material of Migeprer.cthe arstabuffenlayepnh?P seemposes SeNROpS; FakBee

pol ymer) 0 l.yi mdes_or resin. A backside surface of the die 405 is
i r ect | yBSEher IR GRIIGFahs PORETETIA 6RO BABATHACRREEPTE | ayer 404 20 and a
first buffer layer 403 is forned on the substrate 402 and adjacent to the
di e 405. For exanple, the substrate 402 conprises silicon, glass, alloy

12 e, SRLSIGuRED 40T DI L 00 dhody U BB ABLS,
(51} oreng,p6l 0 . SBOIA OH Plzoad Sl SHOpHIAb SR =
layer 40{noub skttt ¥08naorPassae ¢1Bfe sidewall slots 409 to decrease
damage to the substrate 402 when the side of the substrate 402 is
collided with an external object or applied by an external force, shown
as FIG.4. Therefore, the reliability and the life time of the
10  semiconductor device protective structure 400 of the present invention
will be increased. Especially, when the second buffer layer 401
encompasses the whole substrate 402. In one case, the slope sidewall
slots 409 can be etched by wet etching or other controllable dry etching
and chemical erosion. The depth of the slope sidewall slot 409 is

15  slightly smaller than the thickness of the substrate 402.

In one preferred embodiment, the material of the second buffer
layer 401 comprises silicone rubber, BCB, SINR (Siloxane polymer),
epoxy, polyimides or resin.

20

Hence, according to the present invention, the aforementioned
semiconductor device protective.structure has the advantages that the
protective structure of the present invention may avoid the die or

substrate from cracking by the buffer layer substantially encompassing

12




whol e substrate 402 due to the slope sidewall slots 409 to decrease danage
to the substrate 402 when the side of the substrate 402 is collided with
an external object or applied by an external force, shown as FlGA
Therefore, the reliability and the life tinme of the 10 sem conductor device
protective structure 400 of the present invention wll be increased.
Especially, when the second buffer |ayer 401 enconpasses the whole
substrate 402. In one case, the slope sidewall slots 409 can be etched by
wet etching or other controllable dry etching and chem cal erosion. The
depth of the slope sidewall slot 409 is 15 slightly smaller than the

t hi cknesth®die 9 swpstrate &0 4lsrrease danpgeftetheddienbbsuhsitatet WBehat eri al

of the second buffer layer 401 cqnprises silicone rupber, BCB, SINR

(Si | oxanB1p8idme the dgfp%ﬁﬂlbﬁamﬁa@@@ﬁ ?%%@thénﬁﬁﬁé'é?- according to the
present invention, the aforenmentioned sem conductor device protective
structure has the advantages that the protective structure of the present

i nvention may.avoid t ice or_.substrate from gracki f.fer layer
substantialIéh%ﬁgggﬁaggFggﬁ:1En#ﬁgﬁgﬁzﬁgr %ﬂ %tr§%§‘t@gﬁg%?%ggegggnage to
the dj e gLsGHPSA’ & SithB8 obvious to those skilled in the art that various

modifications may be made without departing from what is intended to

be limited solely by the appended claims.

i3




the side of the die or substrate is applied by an external force. Although
speci fi c enbodi nents have been illustrated and 5 described, it wll be
obvious to those skilled in the art that various nodifications may be nade
wi t hout departing fromwhat is intended to be limted solely by the
appended clains. 13 CLAIMS What is clained is: 1. A sem conductor device
protective structure, conprising: 5 a die having a plurality of electrical
contacts on a first surface of said die; a plurality of conductive balls
coupled to said electrical contacts; a substrate adhered on a second
surface of said die; a first buffer_|ayer formed on said substrate and

adj acent to said 10 die; and a seEdMMsuffer |ayer, wherein said substrate
is configured over said second buffer layer such that said second buffer

| ayer substantially enconpasses the whol e said substrate, whereby to

decr ease amﬁ e to sagi.d substrate when the side of said substrate is 15

appl i ed SREPRDISt or ce.
1. A semiconductor device protective structure, comprising:
5 a die having a plurality of electrical contacts on a first surface of
said die;

a plurality of conductive balls coupled to said electrical contacts;

a substrate adhered on a second surface of said die;

a first buffer layer formed on said substrate and adjacent to said

10 die; and

a second buffer layer, wherein said substrate is configured over
said second buffer layer such that said second buffer layer
substantially encompasses the whole said substrate, whereby to
decrease damage to said substrate when the side of said substrate is

15 applied by an external force.

2. The structure in claim 1, wherein said substrate includes slope
sidewall slots formed therein, wherein said second buffer layer is
refilled into said slope sidewall slots, and wherein a depth of said slope

20 sidewall slot is slightly smaller than a thickness of said substrate.
3. The structure in claim 1, furthering comprising a protective layer

covering said electrical contacts to expose said electrical contacts for

allowing said plurality of conductive balls electrically coupling with an

14




2. The structure in claim1, wherein said substrate includes sl ope

sidewal | slots forned therein, wherein said second buffer |ayer is
refilled into said slope sidewall slots, and wherein a depth of said sl ope
20 sidewall slot is slightly smaller than a thickness of said substrate. 3.
The structure in claiml1, furthering conprising a protective |ayer

covering said electrical contacts to expose said electrical contacts for
allowing said plurality of conductive balls electrically coupling with an
14 external part and wherein the material of said protective | ayer
conprises silicone rubber, BCB, SINR (Siloxane _pol yner) pol yi m des
or resincxtsrgal ‘I'Hél’tstaIMét wherem ¢ Hag ninategiedr of nsaisd dPEQﬂ%IEV%t leSesnpri ses
silicon, glass, aIon uartz, ceram.c, ?B (printed circuit board) or
flex subROPaes siliggpe sW‘H tlur &SGR, cPHVR 1Sigrene| ROBBE it GPPRD of sai d
first buff r 0 layer. and said second buffer |ayer conprise silicone

r ubber, ?ﬁpr%§§¥bxane pol yner), epoxy, polyimdes or resin. 6. A
semi conduct or devi ce protective structure, conprising: a die having a
plurality of electrical contacts on a first surface of 15 said die;

5 4. The structure in claim 1, wherein said substrate comprises silicon,
glass, alloy 42, quartz, ceramic, PCB (printed circuit board) or flex

substrate.

5. The structure in claim 1, wherein the material of said first buffer
10 layer and said second buffer layer comprise silicone rubber, BCB, SINR

(Siloxane polymer), epoxy, polyimides or resin.

6. A semiconductor device protective structure, comprising:
a die having a plurality of electrical contacts on a first surface of
15 said die;
a plurality of conductive balls coupled to said electrical contacts;
a substrate adhered on a second surface of said die; and
a buffer layer, wherein said substrate is configured over said buffer
layer such that said buffer layer substantially encompasses the whole
20 said substrate, whereby to decrease damage to said substrate when the

side of said substrate is applied by an external force.

7. The structure in claim 6, wherein said substrate includes a plurality

of sidewall slots formed therein, wherein said buffer layer is refilled

15




plurality of conductive balls coupled to said electrical contacts;
substrate adhered on a second surface of said die; and buffer |ayer,
wherein said substrate is configured over said buffer |ayer such that said
buffer | ayer subst'antially enconpasses the whole 20 said substrate,
whereby to decrease danage to said substrate when the side of said
substrate is applied by an external force. 7. The structure in claim®,
wherein said substrate includes a plurality of sidewall slots forned
therein, wherein said buffer layer is refilled 15 into said plurality of

sidewal | slots, and wherein a depth of said plurality of sidewal] slot is
sl i ght | yigiealsaed pheialiayt of cidewealloslaisi cand updereine & slepthried s@iduct ure in
claim6, furtheripg, conprising a protective |layer covering sai gﬁ%{ectri cal

cont act s Plaraliggoek Siggwald| get rpcslighidntsgpaler dhangp Blickgess; ality of

conductive b%ﬂ |s electrically coupling with an external part and wherein
the mat eSPRSUGHEsai d protective |ayer conprises silicone rubber, BCB, SINR
(Si | oxane polyner), epoxy, 10 polyimdes or resin. 9. The structure in
claim®6, wherein said substrate conprises silicon, glass, alloy 42,

quartg, GerAll GrrblRrtPd Wsth cé,r ﬁ}['rlthe%)@’ g?)nﬂ‘friéihﬁxa protective layer
covering said electrical contacts to expose said electrical contacts for
allowing said plurality of conductive balls electrically coupling with an
external part and wherein the material of said protective layer
comprises silicone rubber, BCB, SINR (Siloxane polymer), epoxy,

10  polyimides or resin.

9. The structure in claim 6, wherein said substrate comprises silicon,
glass, alloy 42, quartz, ceramic, PCB (printed circuit board) or flex
substrate.

15
10. The structure in claim 6, wherein the material of said buffer layer
comprises silicone rubber, BCB, SINR (Siloxane polymer), epoxy,

polyimides or resin.

20 11. A method for manufacturing a semiconductor device protective
structure, comprising;:
providing a plurality of dice with a plurality of conductive balls
formed thereon;

adhering said plurality of dice over a substrate;

16




substrate. 15 10. The structure in claim®6, wherein the material of said
buffer layer conprises silicone rubber, BCB, SINR (Siloxane polyner),
epoxy, polyimdes or resin. 20 11. A nethod for nmanufacturing a

sem conduct or device protective structure, conprising: providing a
plurality of dice with a plurality of conductive balls fornmed thereon
adhering said plurality of dice over a substrate; 16 formng a first
buffer | ayer over said substrate and adjacent to said dice to expose said
plurality of conductive balls; renmoving a partial of said substrate to form
a plurality of slots and substantially aligned to said first buffer |ayer;
and 5 fornm Agrmaingadmmstuiifer laysy evesvweaid saibsteatsandediagantito said wi t h
said plurality of slots. 12. The method in claim 11, further conprising a
step of HI6f teEposesai; Plyradity of spedusgtivedallyy about the substantially

Cen e o oo Shdde ¥ SARiAIEPoBPRDE LY 18Tohh VBl S hEes e o

substantially aligned to said first buffer layer; and
5 forming a second buffer layer over said substrate and filled with

said plurality of slots.

12. The method in claim 11, further comprising a step of sawing or
etching said substrate along about the substantially center of said
10 slots into a plurality of individual semiconductor devices protective

structure.

13. The method in claim 11, wherein said slots includes slope sidewall
slots and wherein a depth of said slop sidewall slot is substantially the

15 same with a thickness of said substrate.

14. A method for manufacturing a semiconductor device protective
structure, comprising;:
providing a substrate having a plurality of dice with a plurality of
20 conductive balls formed thereon;
removing a backside surface of partial said substrate to form a
plurality of slots; and
forming a buffer layer over said substrate and filled within said

plurality of slots.

17




structure. 13. The nethod in claim1l, wherein said slots includes slope
sidewal| slots and wherein a depth of said slop sidewall slot is
substantially the 15 sanme with a thickness of said substrate. 14. A nethod
for manufacturing a sem conductor device protective structure, conprising:
providing a substrate having a plurality of dice with a plurality of 20
conductive balls forned thereon; renoving a backside surface of parti al
said substrate to forma plurality of slots; and form ng a buffer |ayer
over said substrate and filled within said plurality of slots. 17 1 S. The
method in claim14, further conprising a step of sawing or etching said
subst r at éSal'lBiy rasiad ineclaims i dntfiather cemmisior 8a31@P of sAVINGIY a

luralit f. i ndi vjdual sem conductor devices, protective structure. 18
P >étc(imlg salci substrate ai)ong about the subrs)tantlaﬁy center ol said

slots into a plurality of individual semiconductor devices protective

structure.
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