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PACKGROUND OF THE | NVENTI ON (1) FIELD OF THE | NVENTI ON

present invention relates to a method for fabricating integrated circuits.
More particularly, the nmethod utilizes patterned sem conduct or | ayers,

such 'as polycide and netal, to fill kerf (scribe) areas between chip

sites (die) to prevent non-uniforn1insu|ating | ayers at the die corners
during spin-on-glass (SOG coating. The method and structure al so-prevent
di shing during chem cal- nechanical polishing of the SOG The electrically

conducti ng sem conduct or (ponC|de and nethl) |ayers that

are patterned to

make the Integrat edachichl fiirrdi ShSRERPAMDO PREOERY | fifcArhazb) |

material in the ker area, an ore ad

tional masking steps are not

required. (2) DERCRLENIdeMITIESEOPRI G¥VIARTNG LAYERS AT DIEMEORNERGr at ed
circuit density on ultra-large scale integrated (ULSI) circuits has

dranatically i ncr ea®¥dSEMICONDUCTOR SUBSTRATES

BACKGROUND OF THE INVENTION

(1) FIELD OF THE INVENTION

The present invention relates to a method for

fabricating integrated circuits. More particularly, the

method utilizes patterned semiconductor layers, such as

polycide and metal, to fill kerf (scribe) areas between chip

sites (die) to prevent non-unifo;m insulating layers at the

die corners during spin-on-glass (SOG) coating.

The method

and structure also prevent dishing during chemical-

mechanical polishing of the SOG. The electrically

conducting semiconductor (polycide and metal) layers that

are patterned to make the integrated circuits are also

patterned to provide the fill material in the kerf area, and

therefore additional masking steps are not required.

(2) DESCRIPTION OF THE PRIOR ART

The integrated circuit density on ultra-large

scale integrated (ULSI) circuits has dramatically increased

due to advances in semiconductor processing, such as the use
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Hue to advances in seniconduct or processi ng, such as the use

2 of high-resolution photolithography and ani sotropic plasm etching.
Therefore the design rules are nore aggressively scaled down, and in
addition nore levels of metal are added to effectively interconnect the
hi gh density of discrete devices on the chip. The patterned conducting

| ayers are typically separated by insulating layers in which via holes
are etched to interconnect the various |levels of conducting (polysilicon
and metal) interconnections. To achieve this high circuit
density in the die. areas, it is necessary to use planar insulating |ayers.
This allows distortion-free photoresist madk i nages to be forned on the

pl anar surface reso L e

Bl Fows the cotEHTG o ayur 408 ARRo133blk oty (o AndBoPLEBRE sdeetfe |

ani sotropi ¢ plas{fhg.ct ¢RepgioM | Raid db%&lghnﬂul?&”l@ﬂ‘et mogel aygressisiedye in

recesses that can cause intrametal electrical shorts on an otherw se

non-pl anar sugé#laRl down, and in addidioet hode flevelskiofgmpraharre rasides: i ng

surfaces that is finding wi despread use_in the sen1cond¥céé§?|ndustry S
¥

to deposit a tpiefimetdve %EKEECQH¥QC¢qGPG rHebndgpsdtiyne IRE® The SOG

is then baked_and cured
‘devices on tLe Lgigqéﬂ%he patterned conducting layers are

typically separated by insulating layers in which via holes
are etched to interconnect the various levels of conducting

(polysilicon and metal) interconnections.

To achieve this high circuit demnsity in the_dié
areas, it is necessary to use planar insulating layers.
This allows distortion-free photoresist mésk images to be
formed on the planar surface with resolution and fidelity.
Also the planar surface allows the conducting layers to be
patterned by directional etching (e.g., anisotropic plasma
etching) without leaving conducting layer residue in
recesses that can cause intrametal electrical shorts on an

otherwise non-planar surface.

One meihod for making planar insulating surfaces
that is finding widespread use in the semiconductor industry
is to deposit a spin-on glass (SOG) in liquid form by spin
coating. The SOG is then baked and cured to form an in-
organic silicon oxide (SiOy) layer that is then etched back
or chemically-mechanically polished back. Generally, when

the SOG is applied by spin coating, the layer is higher over



organic silicon oxide (SiQ2) layer that is then etched back or

chem cal | y-nechani cal |y polished back. CGenerally, when the SOGis applied
by spin coating, the layer is higher over '

8 closely spaced conducting lines than over areas with fewer netal |ines.
Therefqre, the SOG is not conpletely planar. Al so, when

chem cal - nechani cal polishing (CWP) is used to polish back the SOG the
SOG over the area with the lower density of lines tends to polish back
faster, resulting in recessing, and comonly referred to as a "di shing
effect."” . One nmethod of circunventing this non-uniform SOG
problemon integrated circuits is described in U S. Patent No. 5,733,798

to Mchael et plseile mRbROdomindtZRS 198Bs tRALTAdrOReas ORILE uWRrSpaced
at a mnimumdi stance from each other to forma regular spaced arrangenent

of conduct orgietal tlhimedi.e Thessfdww, itheegoat bsl ot cwmpdet&hy splardows t he
i nsul ating layer over the patterned conductors to be polished back wi thout
di shi ng. AnotAbso nethesd chemigekureqhaiical Upsl ishinent(CNB) Es7azeddp t o

Findley et al.,_in which polygon-sh d, netal-fill se S {dumy |ines)
are used to PP}ish Rack, kb ssﬁgtﬂﬂﬁﬁ%gﬁ%°VﬁﬁcY %nﬁﬁeﬁn?fggegﬁﬁe W the die
areas for the,ints t .CLLCU I Ifggg I ' ' on each
of the die ar%%%s_%l (;%st(saqtl eeg g%%ds% &é’?k’ﬁ Sglﬁ%%c}gt a .erPnil%sgﬂlﬁDg ceir?lt No.
5,618, 757 recessing, and commonly referred to as a "dishing effect."

One method of circumventing this non-uniform SOG
problem on integrated circuits is described in U.S. Patent
No. 5,733,798 to Michael et al. The method utilizes non-
operational conductors spaced at a minimum distance from
each other to form a regular spaced arranéement of
conductors in the die areas for integrated circuits. This
allows the insulating layer over the patterned conductors to
be polished back without dishing. Anotﬁer method is
described in U.S. Patent No. 5,763,955 to Findley et al., in
which polygon-shaped, metal—fill segments (dummy lines) are
used to fill the spaces between the functional metal lines
on the die areas for the integrated circuit to allow for
global planarizafion on each of the die areas across the
substrate. Bothra et al. in U.S. Patent No. 5,618,757
describe a method in which dummy raised areas are formed in
the gaps between the active conductive metal lines (traces).
The dummy raised areas can be formed from the same metal
layer used to form the conductive lines. This allows the

SOG to be etched back to provide a planar surface.



describe a nmethod in which dummy raised areas are fornmed in the gaps

bet ween the active conductive netal lines (traces). The dumy raised areas
can be forned fromthe sane netal |ayer used to formthe conductive |ines.
This allows the SOGto be etched back to provide a planar surface.

4 . + When netal lines are spaced closely together (less than 1

m croneter) keyhol e-type tunnels are fornmed unavoid- ably in the
insulating | ayer over the netal lines. During processing, photoresist can

be trapped in these tunnels at the end of the lines. Lur in U S Patent
No. 5,663,599 teaches a nethod of form ng dummy netal |ines at the end of
the functional netal lines. This elimnates ,the keyhole in the insulating
| ayer between the functional metal |ines that would otherwi se trap the
phot or esi st duri ng subsequent masking steps. Also, Lur teaches a method of
formng partial via holgsn inetsl ¢intScaretstladednetoselyn ttajethethi(3ess
reduces the aspect ratio of the netal lines which elimnates the keyhole
tunnel at the thes 3f mibrometer) [keybolemynemltsiopelst ane. formad gnapgidnt No.

5,589, 706 descri_be a nmethod of  nmaking reliabl fuse-{i K strui}unes with
vertical sideddl¥sinpPhecingplating LoVt (NeSs B RetAt 1¥P%%e PHE™9but the

LT ot NiblBglah, (SRR chid SR Eh I Reee RIS

spi n-on- gl ass el PnWhbeMRS 1ines. Lur in U.S. Patent No. 5,663,599
teaches a method of forming dummy metal lines at the end of
the functional metal lines. This eliminates the keyhole in
the insulating layer between the functional metal lines that
would otherwise trap the photoresist during subsequent
masking steps. Aléo, Lur teaches a method of forming
partial via holes in which the metal lineé terminate. This
reduces the aspect ratio of the metal lines which eliminates
the keyhole tunnel at the end of the metal lines. Mitwalsky
et al. in U.S. Patent No. 5,589,706 describe a method of
making reliable fuse-link structures with vertical sidewal;s
by using dummy structures adjacent to the fuse, but the
dummy structures do not form part of the fuse structure.
Yamaha et al., U.S. Patent No. 5,763,936, teach a method of
reducing crackiﬁg in a thick spin—on—glass'film which is
used to hermetically seal the chip. The method involves
forming dummy wiring patterns tq thin the spin-on glass,

thereby reducing stress in the spin-on glass.

However, another problem that is not addressed by

the above references is the formation of non-uniform build-



used to hernetically seal the chip. The nethod involves form ng dunmy
Wring patterns to thin the spin-on glass, thereby reducing stress in the
Spi n-on gl ass. However, another problemthat is not addressed
by the above references is the formati on of non-uniform buil d-

5 wup of the SOG at the die (chip) area corners when spin-on glass (SOG
Is applied by spin coating. This problem commonly referred to as
streaking, is best illustrated by referring to the prior art Figs. 1
through 5. Typically an array of die (chip) areas are formed in which the
integrated circuits are fabricated, separated by kerf or scribe areas.
During processing, the kerf areas typically have test structures for
inline testingp alfi ghaesRG relr Khe did (dleip) idkea fbrmers hwhemispgnaord
circuits are conpleted, the substrate is diced through the kerf areas to
separate the 9lR&FvA80E) thigpPlise Buckeift feating. This proide@yring to

" Substrate 1GCRPOPAY CRBTTACL Y1 SPotF e b e eds BoSbut I RAterCRY on an
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areas 2. To siadrbif yft e dfchiip)Ja88s are formed in which the integrated
circuits are fabricated, separated by kerf or scribe areas.
During processing, the kerf areas typically have test
structures for inline testing, alignment marks, and the
like. 2After the integrated circuits are completed, the
substrate is diced through the kerf areas to separate the

individual chips for packaging.

Referring to Fig.l, a schematic three-dimensional
éerial view is shown of a portion of a substrate 10 at the
corners of four die areas 2. During fabrication an electri-
cally conducting layer 12 (such as polysilicon or metal) is
deposited and patterned to form the integrated circuits
(ICs) in the die areas 2. To simplify ﬁhe drawing and
discussion, the detailed patterning of layer 12 to make the
iﬂtegrate circuits is not shown; only the edge of the
patterned conducting layer 12 at the die edges is depicted.
The patterned conducting layer is shown in Fig. 1 prior to
depositing a spin-on glass by spin coating. The array of
die areas in which the integrated circuits are fabricated

are separated by kerf areas (also called scribe areas) 4.



di scussion, the detailed patterning of |layer 12 to make the integrate
circuits is not shown; only the edge of the patterned conducting |ayer 12
at the die edges is depicted. The patterned conducting |ayer is shown in
Fig. 1 prior to
die areas in which the integrated circuits are fabricated are separated by
kerf areas (also called scribe areas) 4.
To better appreciate the problem a schematic cross-sectional
viewis shown in Fig. 2, through 2-2 of Fig. 1. The cross section is shown
through the kerf area 4 and through the pa%terned conducting layer 12 on
and near the die corners A and B, respectively, after spin
coating a spin-on-gl asspd aftetbappbedi dte theGpibblem, i Huhesetion the
rotating wafer,
streaki ng of tchresSOseatidnml odemeisAshows ighdig-i A, FHlgrough Z12s 8bG
non-uniformty or streaking results in a thicker S t the di e _corper A,
hstyah e dies?

6

die areas 2

unifoermty resul.t

f PO

depositing a spin-on glass by spin coating. The array of

the result is a non-uniform |ayer that appears as

whil e the SOGFigs Lhi nFle?® GHOSEh&SELIPRrisH oV E THF8 fon-
f th : i i i i
ihﬁ‘fr’g? ete n%}tgrergggﬁfla%%d%?l\?\}gfgg&%?g% &ne-wall?fgr%? €2

di recti onal

rotation of theawaber €€ die IdeeneeBtAiana fBjgiregpett eeély, That8eGspni s t hen
baked and cured to reduce solvents and to forman essentially silicon

oxi de (Si Ox) doagéeng Asssihmwm-iglapsi bayer t16Ri gWhan bherSAhild dered SOG

dispensed on the rotating wafer, the result is a non-uniform

" layer that appears as streaking of the SOG at the corner A.

As shown in Fig. 2, this SOG nop—uniformity or streaking

results in a thicker SOG at the die corner A, while the SOG

is thinner at the corner B of the adjacent die. This non-

uniformity results from the nature of the spin coating in

which the directional flow F of the S0OG is radially outward

from the axis of rotation of the wafer due to the centri-

fuging effect. The SOG 16 is then baked and cured to reduce

solvents and to form an essentially silicon oxide (SiO,)

layer. As shown in prior-art Fig. 3, when this cured SO0G

layer 16 is etched back, the profile of the SOG layer, shown

by the dashed line 18, remains essentially unchanged,

replicating the thicker portion (streaking) over corner A.

However, overetching of the thinner SOG over the die area at

corner B can result in damage to the patferned conducting

layer 12 at the die edge.

Typically after spin coating and etching back the

S0G, a conformal encapsulating layer (cap oxide layer) 20,



| ayer 16 is etched back, the profile of the SOG | ayer, shown by the dashed
line 18, remains essentially unchanged, replicating the thicker portion
(streaking) over corner A However, overetching of the thinner SOG over
the die area at corner B can result in danmage to the patterned conducting

| ayer 12 at .the die edge. Typically after spin coating and
etching back the SOG a confornmal encapsul ating |ayer (cap oxide |ayer)
20, 7 such as a

chem cal - vapor-deposited (CVD) silicon oxide, is deposited to seal the SOG
| ayer. However, after the CvVvD oxide Iayer720 I s deposited, as shown in

Fig. 4, and chem cally-nechanically polished back, as shown in Fig. 5,

di shing gener ghtly £€@IIchemichbevissd-dupeaitedet 0N tild cdneoxideasi®, while
the non-uniformty in the insulating layers 16 and 20 remains gver the
corner A of tHepdsited e seal the SOG layerhouBpweyYes. afterdtBeqefPct the
non-uni formty _problemfaor a single conducting |ayer. 12 ,0n e die area 2,
typical Iy mul PEpfe 1XRH £0%7sc8 1te%y Iaﬁyét‘g‘gns’(}i%rle?s' 4¢0F§§i l'i con,

pol yci de, et A oh8al L ¥ G @R Back 9 SOTBRKE 1hheigabsj cati on
of the int egrg#gﬁe%%ﬁr%ﬁit. '?h?ga }T%Ie%‘ﬁlevel s?ruf:ture I ncreases the

el evati on ovegibheng QdiRiraldly bbeutk eimrite. keYesrewre bctarenntheodihict i ng
| ayer is .
Y areas 2, while the non-uniformity in the insulating layers

16 and 20 remains over the corner A of the die area.

Although Figs. 1 and 5 depict the non-uniformity
problem for a single conducting layer 12 on the die area 2,
typically multiple levels of conducting layers, such as
polysilicon, polycide, metal layers, and the like are used
to complete the fabrication of the integrated circuit. This
multilevel structure increases the elevation over the corner
of the die area. When more than one conducting layer is
used with interposed SOG layers, the subsequent elevation at
the die corners increases, and it becomes more difficult to
spin coat additional uniform SOG layers without streaks at

the corners, such as corner A in Fig. 4.

While this non-uniformity is generally a problem
in making reliable integrated circuits, it is a particular
concern when making liquid crystal displays (LCDs) on
substrates. For exampie, on active matrix ligquid crystal
displays (AMLCDs), after forming thin-film transisfors

(TFTs) and/or drive circuits, the multilayers of poly-



used with interposed SOG | ayers, the subsequent elevation at the die
corners increases, and it becones nore difficult to spin coat additional
uni form SOG | ayers without streaks at the corners, such as corner Ain
Fig. 4. While this non-uniformty is generally a problem in
maki ng .reliable integrated circuits, it is a particular concern when
making liquid crystal displays (LCDs) on substrates. For exanple, on
active matrix liquid crystal displays (AMLCDs), after formng thin-film
transistors (TFTs) and/or drive circuits, the nmultilayers of poly-

8 silicon, nmetal, and SOG can result in streaking or non- wuniformties at
the corners of the LCD die areas. These #fon-unifornities can distort the
optical imageg{y B, Naethl Xein® S0l rc@feseseRt ihetrenhéng of ndre- LCD die
when the Iliquid crystal is sealed with a glass plate over the pixel

el ectrodes omuiiEostitdesase. tﬁme:omer@npfotmtlyﬁq)rdém 8xFRS. fIheSfer
exacerbated on LCDs since the wdth of the kerf t echnol ogi es

i s 300-600 mmw:efpgme@hfs C%@ﬁ@gtsﬁbgt%‘ﬁ%ﬂ 9‘“6?8a%’é?m th the 120
um wi de kerf %f]‘s Yo %Jg% DL€ GONVenhLonals 1L Ich! deChhs {1k

There is stilP*%E LeH conductor i ndust try to provide an inproved
process for naking t&}lyfs%m 18PEda 1M GlianSal JYeEsS pledie bveredpespiseld nore

specifically
electrodes on the substrate. The non-uniformity problem is
further exacerbated on LCDs since the width of the kerf
areas for LCD technologies is 300-600 micrometers (um),

which is substantially greater than the 120 um wide kerf

areas used for more conventional integrated circuits.

There is still a need in the semiconductor
industry to provide an improved process for making uniform
spin-on-glass layers near the edges, and more specifically
near the corners of the die areas, for integrated circuits

and LCDs.
SUMMARY OF THE INVENTION

It is fherefore a principal object of this
invention to provide a fill pattern in the kerf areas and at
the corners of the die areas to facilitate the uniform
deposition of a spin-on glass that would otherwise build up

at the die corners.



near the corners of the die areas, for integrated circuits and LCDs.
SUWWARY OF THE | NVENTI ON It is therefore a principal object of
this invention to provide a fill pattern in the kerf areas and at the
corners of the die areas to facilitate the uniform deposition of a spin-on
gl ass t-hat would otherwi se build up at the die corners.

9 Anot her object of this invention is to utilize the fil

pattern to prevent dishing (non-uniformpolishing) in the kerf area during
chem cal - mechani cal polishing (CW) of the spin-on glass.

Still another object of this invention.is to provide the patterned fill in
the kerf area without increasing the nunfer of photoresist nmasking steps,
and therefore provi deracthet -adfifeett of ethvis ufrasmibiiongipr teevkilize the

The probl em of a non-uniform spin-on-glass | ayer t the gorner of the die

areas and t hefidilspatgesp tRPEGHORt IFRDENAsRIMPRE fogm RAIRERING), d&s

duri ng_chem cal echani cal o, PRLY $hici9cal SnSElRLAY AR HPAE VRS QoS

the spin-on glass.

Still another object of this invention is to
provide the patterned fill in the kerf area without
increasing the number of photoresist masking steps, and

therefore provide a cost-effective manufacturing process.

The problem of a nonQuniform spin-on-glass layer
at the corners of the die areas and the dishing of the spin-
on-glass layer in the kerf areas, during chemical-mechanical
polishing, is solved by an improved process which includes a

patterned fill layer in the kerf areas near the die corners.

The method of forming a uniform spin-on-glass

(SOG) layer at the edge of the die areas is achieved on a
semiconductor substrate having an array of die areas with
semiconductor devices separated by kerf areas. A conducting
layer is deposited on the substfate and patterned to forﬁ
portions of the semiconductor devices in the die areas and,
concurrently patterned to form a patterned £ill layer in the
kerf areas at the corners of the die areas. A spin-on-glass
layer, conéisting bf one of the silicon-oxide (Si-0) network

polymers dissolved in an organic solvent, is deposited on



patterned fill layer in the kerf areas near the die corners.

The method of formng a uniformspin-on-glass (SOG |ayer at the edge of
the die areas is achieved on a sem conductor substrate having an array of
di e areas with sem conductor devices separated by kerf areas. A conducting
| ayer is deposited on the substrate and patterned to form portions of the
sem conduct or devices in the die areas and, concurrently patterned to form
a patterned fill layer in the kerf areas at the corners of the die areas.
A spin-on-glass |ayer, consisting of one of the silicon-oxide (Si-0O
network polyners dissolved in an organi c1&ol vent, is deposited on

10 the substr.at | |00 cohienfat tRidemkreerdEgt édiuddinlg | ayer in
the kerf ar ea%h?e o n%ggEgi%faét% dgaosi?leng the%SOG | ayer, results in a

uni f or m coat i fiy Pf1dyee SAGRY Kerth@aress); NEosned Hiieratpagepsdsitiinatégs
wi t hout buildup (streaking) of the spin-on-glass. Typically the space
bet ween the [B0G drayed ,cuasutts rig [aaypnifgrnt ¢rAENRG obf tf‘ﬁeso%icé’edfn&%ﬁhe
patterned fill layer in the ke IS agout or. . lkess. The

f . .
Spi n- on- gl assCPERRES | ttﬁéna‘ﬁﬁ?r(%d’a{ g’ai&r PYE2S of cﬁ%{ Srv8WPs. and cured to
form an essené%@zlééf(iﬂgy(of) L I5;Ls&iﬂjﬂ-%nsg@aggyerTﬁrbatlli‘frntﬁé space

chem cal | y- nethani ca ack™to form’a planar surface. The
under |l yi ng fijétwdedy @hedbaet i@ icnaticiihgglafet et thienedge gbfistshe n t he

kerf areas when the SOGis CWPed back. A cap insulating |ayer,

. die and the patterned fill layer in the kerf area is about 2
um or less. The spin-on-glass layer is then baked to drive
off the solvents, and cured to form an essentially SiOy4
layer. The SOG layer can then be chemically-mechanically
polished back to form a planar surface. The underlying fill
layer also prevents dishing of the spin-on glass in the kerf
areas when the SOG is CMPed back. A cap insulating layer,
such as a CVD oxide, is deposited on the spin-on-glass layer
to complete the insulation for the conducting layer. The
process steps can be repeated for each additional patterned
conducting layer used in the process to complete the
integrated circuit. The patterned £ill layer in the kerf

areas is utilized at each subsequent layer to provide a

uniform SOG layer at the corners of the.die areas.

Although the method is generally applicable to
making semiconductor integrated circuits, it is particularly
useful for making liquid crystal displays (LCD)s. The

planar insulating layer at the edge of the LCD die areas



such as a CVD oxide, is deposited on the spin-on-glass |layer to conplete
the insulation for the conducting |ayer. The process steps can be repeated
for each additional patterned conducting |layer used in the process to

Conplete the integrated circuit. The patterned fill layer in the kerf
areas is utilized at each subsequent |ayer to provide a uniform SOG | ayer
at the corners of the die areas. Al t hough the nmethod is

generally applicable to naking sem conductor integrated circuits, it is
particularly wuseful for making liquid crystal displays (LCD)s. The planar
insulating |ayer at the edge of the LCD,gie areas prevents
optical distortion fromthe pixels at the edge of the die area.

BRI EF DESCRI PFe@RNCE gpE GRAWIRESrtion from the pigeds;akitde, 496t RE,

advant ages of this invention are best understood with reference to the
preferred efB§dPA€nBT%Ren read in conjunction with the foll ow ng

dr awi ngs. Fig. 1 shows a three-dinensional aerial view of a
typi cal substrate having a raised patterned conducting | ayer

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and other advantages of this invention
are best understood with reference to the preferred
embodiment when read in conjunction with the following

drawings.

Fig. 1 shows a three-dimensional aerial view of a
typical substrate having a raised patterned conducting layer
at the corner of die areas, separated by kerf areas, prior

to depositing a spin-on-glass (S0G).

Fig. 2 is a schematic cross-sectional view through
the area 2-2' of Fig. 1 of the prior art after the S0G is
deposited, depicting the elevated portions (streaking) of
the SOG at the die edge, and the non-uniformity across the

kerf area.

Fig. 3 shows a prior-art schematic cross-sectional
view of the spin-on-glass profile in Fig. 2 after the SOG is

etched back.



at the corner of die areas, separated by kerf areas, prior to depositing a
spi n-on-gl ass (SOG) . Fig. 2 is a schematic cross-sectiona
view through the area 2-2 of Fig. 1 of the prior art after the SOGis
deposited, depicting the elevated portions (streaking) of the SOG at the
die edge, and the non-unifornity across the kerf area. - Fig. 3
shows a prior-art schematic cross-sectional view of the spin-on-glass
profile in Fig. 2 after the SOGis etched back.

12 Fig. 4 is a prior-art schematic cross-sectional view of a
substrate depicting the profile of the SOG after depositing a cap
(encapsul ating) insulatjng |aye

. Flg. 51
schemati ¢ cross secti on=g- |éwaoPrépﬁiﬁﬁﬁfé§P§m8tgFc?ﬁIS'{%%?ibgéﬁﬁle of the

Cesulti ng i n dtinphodrirHe e BRHICHAY R Broffte ROt SN Kho"aeLer
Fig. 6 shows &y %99%5&%'& é;ﬁ;p (‘éh%\%’pgﬁlétﬁk&)shh%hQatﬁﬁgtﬂﬁré‘zornerS of raised
di e areas, separated by kerf areas

Fig. 5 is a prior-art schematic cross-sectional
view of a substrate depicting the profile of the SOG after
depositing the cap insulating layer and polishing back,
resulting in dishing of the cap insulatiﬁg layer in the kerf

area.

Fig. 6 shows a schematic top view of a substrate
at the corners of raised die areas, separated by kerf areas
that have a patterned fill layer, by the method of this

invention, prior to depositing a spin-on glass (SO0G).

Fig. 7 shows a schematic cross-sectional view
through the area 7-7' of Fig. 6 depicting a planar SOG layer
over the corners of the die areas and over the kerf area
resulting from the patterned fill layer, by the method of

this invention.

Fig. 8 is a schematic cross-sectional view through
the area 7-7' of Fig. 6 depicting the planar structure for

three levels of conducting layers.



that have a patterned fill layer, by the nethod of this invention, prior
to depositing a spin-on glass (SOG. Fig. 7 shows a schematic
cross-sectional view through the area 7-7' of Fig. 6 depicting a planar
SOG | ayer over the corners of the die areas and over the kerf area
resulti'ng fromthe patterned fill layer, by the method of this invention.
Fig. 8 is a schematic cross-sectional view through the area 7-7' of Fig. 6
depicting the planar structure for three levels of conducting |ayers.

13 DESCRI PTI ON OF THE PREFERRED ENMBODI MENT The
present invention relates to a nethod for q3f orm ng planar insulating

| ayers, conposed of SOG over atterned. co | d nore
specifically for making BF%EE&éﬁﬁﬂybpgtFﬂE §§%ﬁgégﬁﬁv§9¥§ﬁgME%£ners of the
chip (die) areas on a seni conductor substrate. The nethod involves using
a patterned fill layer in the kerf areas to prevent non-uniform buil dup of

a spin-on glass (SOG ahet PLeséh€ GRIACESn Ablddgitd Bemathb@dfds general Iy
applicable for nmaking sem conductor integrated circuits, it is

particul arly fisefirg fpdenaekingulatguigd leyyss al cetipasedy 9f §0Gbs¢verThe pl anar

I nsulating | ayer at the edge of the LCD
patterned conducting layers, and more specifically for
making planar insulating layers over the corners of the chip
(die) areas on a semiconductor substrate. The method
involves using a patterned fill layer in the kerf areas to
prevent non-uniform buildup of a spin-on glass (SO0G) at the
die corners. Although the.method is generally applicable
for making semiconductor integrated circuits, it is
particularly useful for making liquid crystal displays
(LCDs). The planar insulating layer at the edge of the LCD
die areas, formed by this method, prevents optical distor-

tion from the pixels at the edge of the die areas when the

LCD is sealed over the pixel electrodes.

Referring now to Fig. 6, a schematic top view of a
portion of a substrate 10 is shown at the corners of four
die areas 2 sepafated by a kerf area 4. Typically the
substrate is a semiconductor material such as single crystal
silicon, and has partially completed structures for
integrated circuits, for examplé, having field oxide regions
and gate oxides for FETs. 1If liquid crystal displays (LCDs)
are being fabricated, then a glass substrate can also be

used. The semiconductor devices, such as field effect



die areas, fornmed by this nethod, prevents optical distor- tion fromthe
pi xel s at the edge of the die areas when the LCD is sealed over the pixel
el ect r odes. Referring nowto Fig. 6, a schematic top view of a
portion of a substrate 10 is shown at the corners of four die areas 2
separated by. a kerf area 4. Typically the substrate is a sem conductor

mat eri al such as single crystal silicon, and has partially conpleted
structures for integrated circuits, for exanple, having field oxide
regions and gate oxides for FETs. If liquid crystal displays (LCDs) are
being fabricated, then a glass substrate Cﬁp al so be wused. The

sem conduct or devices, such as field effec

14 transi st orgGEET8drs t (T, | Bhihansi®tia=nstEEdss, (TFEs),hendl thke, are
formed in chip (die) areas 2. Electrically conducting |ayers, such as

doped pol ysil ildae, and/ bormeblincictiépl 6gie s armas BhenEpestmiasddyt o form
portions of the sem conductor devices in the die areas. One of these
conducti ng | aypendueRing slaysi SHCR 85 SPRAEPOIEELYIECy &18/9F to form

xpl i citly shRVERSE| RETTTS, e tBPRPTL. ST caroe LEat dror i plgehe M
patterned edg%e%&ckﬂéuc@@@QﬂﬁHE@Q kﬁy€ﬁe]é¥t dreb8Vandné £ tlesel Nvention,
is showmn along the kerf areas 4 that :separate the die areas 2. By
conducting layers 12A is shown in Fig. 6 over the die areas
2 to form portions of the semiconductor devices. The
patterning of layer 12 is not explicitly shown to simplify
the drawing and discussion. Only the patterned edge of the
conducting layer 12A, relevant for this invention, is shown
along the kerf areas 4 tﬁat;separate the die areas 2. By
the method of this invention, the conducting layer is also
patterned at the same time to form a fill layer 12B in the
kerf areas 4. The kerf areas 4 also include areas, such as
area 17, in which test structures are made for inline -
process monitoring. Areas 17 also include the alignment

marks for aligning the various mask levels used to pattern

the conducting layers.

Referfing now to Fig. 7, the method is described
in detail for making improved planar SOG layers over
conducting layers 12A at the corners of the chip (die) areas
on a substrate 10. For integrated circuits, the substrate
10 is typically a doped single-crystal silicon. However,
for LCDs the substrate can also be composed of glass. Next

an electrically conducting layer is deposited on the



L]

the nethod of this invention, the conducting layer is also patterned at
the sanme tine to forma fill layer 12B in the kerf areas 4. The kerf areas
4_al so include areas, such as area 17, in which test structures are nade
for inline process nonitoring. Areas 17 also include the alignnment marks
for aligning the various nmask | evels used to pattern the conducting

| ayers. Referring nowto Fig. 7, the nethod is described in
detail for making inproved planar SOG | ayers over conducting |ayers 12A at
the corners of the chip (die) areas on a substrate 10. For integrated
circuits, the substrate 10 is typically 43doped single-crystal silicon.

Ho , f L th b t 1 _al d of . Next
Lot 1 cal | FRBITRLE 18 FoyRr SoGERaRF L L4f G, RGeS Semfcomthitiy Nt an
15 substrat \;i(%etsootrgi'md?@réﬂig"s(d:}taﬁ‘i %féaé*be, SR@ £QNEYEH OF 1 110\ea8S Over

the chip (die) areas 2, and to'form areas 12B over the kerf areas 4.
For exanpl e,1dgheveenduet kage d:awer 4.S FyPpidalnpied dRpecombinSinig con, which
is deposited by |ow pressure chenical vapor deposition (LPCVD) using
sil ane (Si HMaves tisetypicahly yadopefhpopysilsidongowhich deptapbasddedo a
preferred thi ckness of between about 2000 and , 5000 Angstrons, and is

typical |y ddiedOoM-Brepsule TREM e VaReyi WPSIFdPPebRTY) R NG anpl e, the

polysili Corlsilane (SiH,4) as the reactant gas. The polysilicon is
deposited to a preferred thickness of between about 2000 and
5000 Angstroms, and is tyﬁically doped N or Pt to meet the
device reguirements. For example, the polysilicon
conducting layer is used to make FET gate electrodes and
local interconnections. Alternatively, the conducting layer
can be a polycide layer (polysilicon/refractory metal
silicide) to improve electrical conductivity and device

performance.

Still referring to Fig. 7, a photoresist mask (not
shown) is used to pattern the conducting layer to form the
portions 122 of the'semiconductor devices in the die areas 2
and a patterned fill layer 12B in the kerf areas 4.
Preferably the spacing S between the patterned conducting
layer 12A on the die area 2 and the patterned fill layer 12B
on the kerf area 4 is not greater than about 2.0 um. The
actual size of the die areas is not critical to the
invention, but is typically about 20 millimeters (mm).

Next, a spin-on-glass layer 16, consisting of one of the

silicon-oxide (Si-0) network polymers dissolved in an



conducting layer is used to make FET gate el ectrodes and | ocal

I nterconnections. Alternatively, the conducting |ayer can be a pol ycide

| ayer (polysilicon/refractory metal silicide) to inprove electrica
conductivity and device performance. Still referring to Fig.
7, a photoresist mask (not shown) is used to pattern the conducting |ayer
to formthe portions 12A of the sem conductor devices in the die areas 2

and a patterned fill layer 12B in the kerf areas 4. Preferably the spacing
S between the patterned conducting layer 12A on the die area 2 and the
patterned fill layer 12B on the kerf area 4 is not greater than about 2.0

um The actual size of the die areas ignot critical to the invention,

but is typically about 20 m |lineters ... Next.,, a i n-on-qlass | ayer
16, consi stPFIRBIC IR Y Yhe S &eppééﬁgé%et?%i s—"btﬁsﬁfre%/)\'b BEVmer s g

di ssol ved in an, . s s 16 Qra@anis .
sol ¥ent , sc?i%ﬁ)%‘h ed'Yf tstPeecslufﬁs?Frlé?é Bflegf)f?]bl%o%lﬁ ns&).qubo}le ggp?%%i ?igcal ly,
preferably the spin- s hlLaxang,basgd SPkisdsglass, such as
Accugl ass 2% fox%%uﬁgel%%?%}db?%l%llfg ! g%ﬁcg o?é\& S. A Typ'i cally before

deposi ting @%f&é&ﬁm G298 1i38eChiRi calt BENUCRR | ayBypicalapoeddrel a
silicon oxide and deposited by LPCVD, for exanple, using tetraethosil oxane

(TEOS), is aspésipimieMentspimenigdassylagetaye; 4 2¥hih feapn lesieny

contam nated. This
composed of a silicon oxide and deposited by LPCVD, for
example, using tetraethosiloxane (TEOS), is used to prevent
the underlying layer 12A-B from being contaminated. This
thin cap oxide layer is not shown in the Figs. The spin-on-
glass layer 16 is deposited sufficiently thick to fill the
spacing S between the patterned conducting. layer 12A and the
£ill layer 12B, and to form an essentially planar surface
over the spacing S. Over a first conducting layer, the

preferred thickness of the SOG 16 is between about 3000 and

6000 Angstroms.

The patterned conducting fill layer 12B in the
kerf areas 4 under the SOG layer 16 results in a uniform
coating of the SOG over the corners of the array of die

areas 2 without buildup of the spin-on glass.

' Continuing with Fig. 7, the spin-on-glass layer 16
is then baked to drive off the solvents, and cured to form
an essentially SiOy layer. Typically, the SOG is baked at a
temperature of between about 350 and 450°9C for a time of

between about 60 and 90 minutes. The SOG layer 16 can now



thin cap oxide layer is not shown in the Figs. The spin-on- glass |ayer 16
I s deposited sufficiently thick to fill the spacing S between the
patterned conducting |layer 12A and the fill layer 12B, and to form an
essentially planar surface over the spacing S. Over a first conducting

| ayer, the preferred thickness of the SOG 16 is between about 3000 and
6000" Angst rons. The patterned conducting fill layer 12B in the
kerf areas 4 under the SOG |layer 16 results in a uniform coating of the
SOG over the corners of the array of die areas 2 wthout buildup of the
spi n-on gl ass. Continuing with Fig. 7, the spin-on-glass |ayer
16 is then baked to drive off the sol vent and cured to forn1 an
essentially SiOx layer. Typically, the SCE??S baked at a ture of

bet ween abcue QEfniaral UsOeshepdcpdly ol hehed b%ﬁﬁﬂM&§1§§SH&F gﬂd 90

m nutes. The SOG | ayer 16 can_ now tter

17 be cheni i themmalanatcae $hﬁoFP§ﬁ§Bebac§he|9nq%§ﬁ¥ﬁngdpa P& her

I th f der | f 1
BrZ‘CE‘L{iedlgﬁ}ﬁSf@?‘éﬁ AP iRV sREs I ELAT or (g opPiEom SEagesee

chem nmech pol 'gté rﬁ?ﬁffs a Qd Rh- ché’ﬂ ﬁlé‘éﬂlﬁ’éif&urﬁg\’ﬁrs Z3rirsedepasgit ed on
t he spin- on- ayer to conplete the i'nsulation for the conducting
| ayer BAn insulating layer 20 is deposited on the spin-on-glass
léyer 16 to complete the insulation for the conducting layer
12. Insulating layer 20 serves as an encapsulating layer to
prevent contamination of the next conducting layer that will
be deposited. Insulating layer 20 is preferably a silicon

oxide, deposited by LPCVD, to a thickness of between about

4000 and 8000 Angstroms.

Refgrring to Fig. 8, the process steps can be
repeated for each additional patterned conducting layer
required to complete the integrated circuit. As shown in
Fig. 8, a second conductive layer 22 is deposited and
patterned on the insulating layer 20 to form a second level
of electrical interconnections 22A in the die areas 2, and
to form a second patterned fill layer 22B in the kerf areas
4. Preferably the second conducting layer is a metal, such
as aluminum or aluminum/copper, deposited, for example, by
physical vapor deposition (sputtering) to a thickness of
between about 6000 and 10000 Angstroms. A cap layer (not
shown) and a second SOG layer 26 are deposited, while the
patterned fill layer 22B over the kerf areas 4 serves to

provide a uniformly planar surface during spin coating of



12. Insulating | ayer 20 serves as an encapsul ating layer to prevent

contam nation of the next conducting layer that will be deposited.
Insulating layer 20 is preferably a silicon oxide, deposited by LPCVD, to
4 thickness of between about 4000 and 8000 Angstrons.

Referring to Fig. 8, the process steps can be repeated for each additional
patterned conducting layer required to conplete the integrated circuit. As
shown in Fig. 8, a second conductive |ayer 22 is deposited and patterned
on the insulating layer 20 to forma second | evel of electrical

i nterconnections 22A in the die areas 2, and to forma second patterned
fill layer 22B in the kerf areas 4. Preferably t he second conducting | ayer
is a netal, such_ _as um num_or al um nu pper, deposited, for exanple,
by phys.ca'Fh%a%%ﬁ; d ’%‘tlt Fd’r’fl(ﬂgpﬁtlﬁeﬁpﬁg}arera%hu%kﬁ%w%fmsuéta\teeg about

6000 and 10 t d a d .SOG |
26 ar o depobtLeh S TR 5 S3Ber ot Red PP tEd, B Do et COMEnBRr ar cas 4

serves to pg |6‘f«‘ ﬁlé”}iécﬂ rﬁé(rg&@?aﬁ\e§gg%f§§tgégl ng gPid Ogﬂt%a:'ﬁl:ljlng' 8;yer 28,

18 the SOG Arter curing the second ‘Thsu
such as Si ¥, ike qeRASddLd st @cpegyent aceﬁt@@mﬁne td fnPla g ext |evel
of netalllzatlon As shown in Fig. 8, the process iIs repeate athird

tinme to forheeel bf keledtenvielalofinekecbhheat i b aisiiNer PaAterasdnyg a
patterned conducting layer 32A in the die areas 2, and to form a
patterned fill layer 32B in the kerf areas 4, followed by a
spin-on glass layer 26, which is cured, and by a third
insulating layer 38, such as a LPCVD Si04;. The thicknesses

of the various layers are determined according to circuit

requirements.

Although the structure in Fig. 8 is shown for
three levels of interconnections, the method can be applied
to additional levels as required to complete the integrated

circuit.

Although the method is generellf applicable for
making semiconductor integrated eircuits, it is particularly
useful for mekiné liquid crystal displays (LCD). The planar
spin-on-glass layer at the edge of the LCD die areas
prevents optical distortion from the pixele at the edge of

the die areas.

While the invention has been particularly shown

and described with reference to the preferred embodiment



~

conducting layer 32A in the die areas 2, and to forma patterned fil

| ayer 32B in the kerf areas 4, followed by a spi n-on gl ass | ayer 26,
which is cured, and by a third insulating |ayer 38, such as a LPCVD Si Ox.
The thlcknesses of the various |layers are determ ned according to circuit
requi renents. Al t hough the structure in Fig. 8 is shown for
three levels of interconnections, the nethod can be applied to additional
| evel s as required to conplete the integrated circuit.

Al though the method is generally applicable for mnaking sem conductor
integrated circuits, it is particularly wuseful for making liquid crystal
di splays (LCD). The planar spin-on-glass Y%ayer at the edge of the LCD die
areas prevethéregt, Gl Wil dlel hBdekEesbE By Pt s i lkd ddgehef arthe die

ar eas. Wil e the invention has been particularly shown and
descri bed withat et@rsonce dlmrdes pnefermednéndetihnkermay be made without
19 thereof, it wll be understood by those skilled in the art that various

changes in féeraeidaicinam they spdrdhdendi seerne ijeffi'mrtllwgnftrl@m the spirit
and scope of the invention.



CLAI M5 20 1. A nethod for making an integrated
circuit using a patterned fill layer in kerf areas for nore uniformy
| evel process |ayers conprising the steps of: ~ providing a

sem conductor substrate having an array 5 of die areas-for...

sem conduct or devices, said array of di e areas t ed by sald ker f
ar eas; (a) depositing a conducting | ayer on sjﬂﬂﬁ”@

(b) patterning said conducting layer to formportions = !’
sem conductor devices in said die areas, and 10 concurren y'patt ni ng
sai d conducting layer in said kerf areas to formsaid patterned fil

| ayer; (c) EﬁPSItlng a spin-on-glass layer on said patterned
conducti ng | ayer, ei n said patterned 201 | | ayer in said kerf
areas provides a Gnlfarmﬁtbadlﬁgr HEkingpwey indegertedf ciarditrvsingfa die
areas w thout buil dup sai d spi n-on-gl ass; (d) curlng sai d
spi n-on-gl ass |ay@|atterned flue)lmnémkeﬁécﬁmagafopomogmmli@m( Baid

spi n-on- e|n said fill |ayer Erevents di shing 20

'n said kerf area eveha¥r°cef?) PR | 1R &1 PO S FﬁBSI% er on said
OO o D e BT aee e P RS S A,
sai d integratsed CigfCHik- areas for semlconductor devices, said array. of
die areas separated by said kerf areas;
(a) depositing a conducting layer on said substrate;
(b) patterning said conducting layer to form portions
of said semiconductor devices in said die areas, and
10 concurrently patterning said conducting layer in said
kerf areas to form said patterned fill layer;
(c)'depositing a spin-on-glass layer on said
patterned conducting layer, wherein said patterned fill
layer in said kerf areas provides a uniform coating
15 over corners of said array of die areas without buildup
of said spin-on-glass;
(d) curing said spin-on-glass layer;
(e) chemical-mechanical polishing back said spin-on-
glass laye;, wherein said fill layer prevents dishing
20 in said kerf areas;
(f) depositing an insulating layer on said spin-on-
glass layer;
(g) repeating steps (a) through (f) for each
additional patterned conducting layer required to

25 complete said integrated circuit.



21 2. The nethod of claim1l1, wherein said conducting | ayer is a

met al . 3. The method of claim2, wherein said netal is 5

al um num deposited to a thickness of between about 5000 and 6000

Angst rons. 4. The nmethod of claim1, wherein spqupg between. .sai d

patterned fill layers and said die areas is not greater t han about 2

m cronet ers. 5. The method of claim1, wher mm \mrmms have

a width of between about 120 and 600 microneters e\“\ﬂg

areas. 15 " 6. The nethod of claim1l1, wherein sard spitn- dn- § Iass

| ayer is spin coated to a thickness of b%tmeen about 3000 and 6000

Angstroms. 20 7. The method of clai®h 1, wherein said I nsul ating

| ayer is silicon oxide and is deposited bg pl asma enhanced chem cal

vapor deposition t% a Thf é‘l@r’fé‘@é ef claim betwhereigbdalidcondusyivg00

Angstrons.- 25 8. The hog of claim1, wherein said insulating
layer is a met

3. The method of claim 2, wherein said metal is
5 aluminum deposited to a thickness of between about

5000 and 6000 Angstroms.

4. The method of claim 1, wherein spacing between said
patterned fill layers and said die areas is not greater

10 than about 2 micrometers.

5. The method of claim 1, wherein said kerf areas have
a width of between about 120 and 600 micrometers .
between said die areas.

15
6. The method of claim 1, wherein said spin-on-glass
layer is spin coated to a thickness of between about

3000 and 6000 Angstroms.

20 7. The method of claim 1, wherein said insulating
layer is silicon oxide and is deposited by plasma
enhanced chemical vapor deposition to a thickness of

between about 4000 and 8000 Angstroms.

25 8. The method of claim 1, wherein said insulating

layer is a borophosphosilicate glass deposited by



| ayer .is a borophosphosilicate glass deposited by
22 pl asma enhanced chem cal vapor deposition to a t hi ckness of
bet ween about 4000 and 8000 Angstrons. 9. A nethod for naking an
i*ntegrated circuit using a 5 patterned fill layer ‘in.kerf areas for nore
uni formy, | evel process layers conprising the -

eps of: e
provi ding a sem conductor substrate having an array!ﬁl] w’m i as for
sem conduct or devices, said array of di e areas’ "H”ﬂ”l&i{l d kerf
areas; 10 (a) depositing a conducting |ayer on said subgtratey
(b) patterning said conducting |ayer to form portions of said
sem conduct or devices in said die areas, axd concurrently patterning

sai d conducting layer in said kerf_areas to formsaid patterned fil
| ayer, wherein 1%1lasm3e eahaneefcehpmicahi PR ePesdtipn tPager  and said

die areas i s not greater tha I croneters; lepositing a |

spi n-on-gl ass | aye 15#n§§ﬁd°¥ %eg&fﬁEt AL 4980 & ﬁégba883§tﬁﬂﬁ§ein sai d
patterned fill | ayer in said kerf areas provides a uniformcoating
20 over corners of said array of die areas w thout buil dup of said

spin-on-glass; 9. A @dkn6Hr£88 &k the R -Mtcedrated @YEuit using 48)
chem cal - mechani cal polishing back said spin-on- glass layer, wherein
said fill layer ppateetraedi $hiDglayer in kerf areas for more uniformly
level process layers comprising the steps of:
providing a semiconductor substrate having an array
of die areas for semiconductor devices, said array of
die areas separated by said kerf areas;
10 (a) dépositing a conducting layer on said subétrate;

(b) patterning said conducting layer to form portions
of said semiconductor devices in said die areas, and
concurrently patterning said conducting layer in said
kerf areas to form said patterned fill layer, wherein

15 the space between said patterned fill'layér and said
die areas is not greater than 2 micrometers;

(c) depositing a spin-on-glass layer on said
patterned conducting layer, wherein said patterned fill
layer in said kerf areas provides a uniform coating

20 over corners of said array of die areas without buildup
of said spin-on-glass;

(d) curing said spin-on-glass layer;

(e) chemical-mechanical polishing back said spin-on-
glass layer, wherein said fill layer prevents dishing

25 in said kerf areas;



25 in said kerf areas; 23

(f) depositing an insulating |layer on said spin-on- gl ass | ayer;
(g) repeating steps (a) through (f) for each addi ti onal patterned
conducting layer required to 5 conplete said integrated eircuit.. ..

10. The method of claim9, wherein said conducting | ayer is a netal.
10 " 11. ° The nethod of claim 10, wherein said netai"ﬂ ”ﬂmﬂuuﬂutmununl
deposited to a thickness of between about 6000 DUED ITE, rons.

12. The method of claim9, wherein said conducting 15 | ayer i's &

pol yci de | ayer. 13. The nmethod of claim9, wherein said kerf areas
have a wi dth of between about 120 and 60£in1croneters bet ween sai d
die areas. 20 14 The nethod of cldl m9, wherein said_spin-on-glass

layer is spin coatedfdodgPrefitin@san cngtiaided ABYEE on SaidopRinrRPB5000

Angstrons. glass layer; |

(g) repeating steps (a) through (f) for each
additional patterned conducting layer required to

5 complete said integrated circuit.

10. The method of claim 9, wherein said conducting

layer is a metal.

10 11. The method of claim 10, wherein said metal is
aluminum deposited to a thickness of between about

6000 and 10000 Angstroms.

12. The method of claim 9, wherein said conducting

15 layer is a polycide layer.

13. The method of claim 9, wherein said kerf areas
have a width of between about 120 and 600 micrometers
between said die areas.

20 |
14 The method of claim 9, wherein said spin-on-glass
layer is spin coated to a thickness of between about

3000 and 6000 Angstroms.

25 15. The method of claim 9, wherein said insulating

Yayer is silicon oxide and is deposited by plasma



25 15. The nethod of claim9, wherein said insulating | ayer is
silicon oxide and is deposited by plasna

24 enhanced cheni cal vapor deposition to a thickness of bet ween
about 4000 and 8000 Angstrons. 16. The nethod of claim9, wherein
said insulating 5 . layer is a borophosphosilicate glass-deposited by

pl asima enhanced cheni cal vapor deposition to a qtmnnmi ss of between
I

about 4000 and 8000 Angstrons. 17. The met hof E]H”ﬂﬂ_l"rerei n
said integrated 10 circuit is used to forma port4on wi mguilHli crysta

di spl ay. 18. A seniconductor substrate having an array of die
areas with integrated circuits and kerf ar¥as with fill 15 patterns
conprised of: (a) a patterned conducting layer formng portions
of seniconductor §BWPRESAafbeRl ¢t tEARRT depOsitiger tPna thickness ofer f

ar eas; (b spi n-on- gl | ayer er said patterned 20

conduct i ng Iayer,%ﬁﬁgﬁgpnagg?g'%iﬁ?é?ﬁgéoﬁ ﬁn9§§EPRFn said kerf
areas results in a uniformcoating of said spi n-on-gl ass | ayer over
corners of said array of die

16. The method of claim 9, wherein said insulating
5 layer is a borophosphosilicate glass deposited by
plasma enhanced chemical vapor deposition to a

thickness of between about 4000 and 8000 Angstroms.

17. The method of claim 9, wherein said integrated
10 circuit is used to form a portion of a liquid crystal

display.

18. A semiconductor substrate having an array of die
areas with integrated circuits and kerf areas with fill
15 patterns comprised of:

(a) ’a patterned conducting layer forming portions
of semiconductor devices and a patterned fill layer in
said kerf areas;

(b)la spin-on-glass layer over said patterned
20 conducting layer, wherein said patterned fill layer in
said kerf areas results in a uniform coating of said
spin-on-glass layer over corners of said array of die
areas, and said spin-on-glass layer converted to a
silicon oxide by curing, and chemically-mechanically
25 polished back to form a planar silicon oxide layer;

(c) an insulating layer on said silicon oxide layer;



éreas, and said spin-on-glass |ayer converted to a silicon oxide by
curing, and chem cally-nechanically 25 polished back to forma planar

silicon oxide |ayer; (c) an insulating layer on said silicon oxide
l~ayer ; 25 the structure
described in elenments (a) through (c) f or med for“m’” C
patterned conducting | ayer, one upon the other, mm’mm@]g

i nt egrated circuit. 5 19. The structure of* cli t 18, sh in
sai d conducting | ayer is a netal. 20. The structure of claim
19, wherein said nmetal is 10 alum num deposited to a thickness of between
about 6000 and 10000 Angstrons. 21. The structure of claim
18, wherein spaci ng between saidixﬁ§erned fill layers and said die

areas is not 15 grehP8rstraGteth tescribedodst elements (a) sthroggh iGluct ure
of claim 18, wherein sgid kerf .areas. .. have.a wi dth of beiween about 120
and 600 rricromete?grme8 9%5t%&ﬁﬂ1%éﬁi}%ﬂ%?laP8§§9rneg conéuctlngeiayer,

one upon the other, required for said integrated

circuit.

19. The structure of claim 18, wherein said conducting

layer is a metal.

20. The structure of claim 19, wherein said metal is
10 aluminum deposited to a thickness of between about

6000 and 10000 Angstroms.

21. The structure of claim 18, wherein spacing between
said patterned fill layers and said die areas is not

15 greater than about 2 micrometers.

22. The structure of claim 18, wherein said kerf areas
have a width of between about 120 and 600 micrometers

between said die areas.



