
FABRICATING METHOD FOR CRACK STOP STRUCTURE ENHANCEMENT OF NNE INTEGRATED
CIRCUIT SRAL RING TECHNICAL FIELD [0001] The present disclosure relates
generally to  semiconeuctbr devices anb tabricatirn methods, and more
particulary to a die seal ring structure for semiconductor  integrated
circuits and fabrication thereof.   BACKGROUND 



100021 Both United. States Patent No, 6,F,00,223 to Chang,. at al_ a:id
unifed States Patent Application Pub:Mk:a:don 2006/4035 to Nogal orbvide
general descrinuions ot die seaa stractares and eacn proposes a dotterent
approach ro reduce stress induced dmaring the wafer. di United States
Patent Na, 6, 300.223 to Ch g, et al, and United States Patent
F,,polication Pnbaication incorporated herein by reference,     [00031 Due
to performance requirements with shrinking dimensions for the devices
fabricated on. an. integrated circui fabrication processes are now
utJ1'.iing low or ultra low K dieectric material_ Utilization of such
diei_ectric maLeriai may. affect. reliability due to itm infer-lor
mechanical properties (e.q.,, low modulus, low strength, poor adhesion) as
compared to conventional dielectrics (e,g., silicon dioxide), In addition,
technlogy reduction with a decrease in saw street width. (in order to
obtain extra space to accommodate more tranmistorm in the integrated.
circuit) may cease an increased risk of crack ortpagat.ion into the stack
laver Or at. the pre-metal dielectric. and silicon substrate interface.
Pu_r-icirain.:" with. 3D Through - Silicon Via. (TSV) assembly technology
emerging in the near future, dlc.i.ng. of stacked wafers (i,ek, especiaLiy
for the iwafer  backside), C' an r....e.ftmentiaily trigger cracking t the
pro -metal diedbeibic and silicon substrate interface, (00041 Pow turning.
to FiGui-T.Ethere is snuwn a. cross- 



sectional view of a typical die seal ring structuro 110 fahricated around.
the. perimeter of the actime area 120 (i.e., the integrated circuit) of a
die 10e on a wafer. The die rincT seal 11.0 incd.ude.s a crack stop
structure ;CS) 130 designed to prevent crack propagation. and a moisture
ezdgation barrier (M0E) 140 to reduce moisture ingression into the active
die area during thle dice process, package and. assemlbly process, and.
environlnental stress conditiondng. As illustrated in FIGURE 1, snail
buffer areas separate the CS 130 from a saw street region 150, the CS 130
from. the MOB 140, and the MOB 140 from the active area 12C. auring wafer
dicing/ a substantial amount of stress (rimi.Eroy.) is generated from the
cutting action along the saw street. This stress is usualle transferred
laterally t0 the die seal ring rEdic..m and .may cause Cira.C.:(11-ig in
weak materi.ali or maberisd Laterfa.ces" arid crac.kein.:9 Im,..ty
propagate into LI-Le Eictive area Cracking wdthih the active area usually
renders the integrated circuiI: defective.     [0005] in US Patent No.
6,300,2'23, a. substrate trench (unfilled) is fabricated in a buffer space
the saw street region) adjacent a. scribe line to reduce lateral stress
ourroci  wafer cutting-.This approach does not. appear to address the crack
propagation problem at the pre-.metal dielectric and silcon substrate
interface. In US Patent Application Publication No. 2006/026405, a crack
5top trench is formed and. filled with materI_al having In yn crack
resistance. Une problem with the fabrication method disclosed therein is
the difficulty in etcli.l.rig the crack stop trench through four layers of
material two metal, one inter-level dielectric, and one dielectric).
Moreover, the resulting interface between the crack stop trench fill
material and tne silicon substrate may nct. be st.rong enough to resist.
crack propagating at the interface     [0006] Current crack stop
structures, sucll as the CS 130 in FIGEIRE I, might. adequately prevent
cracic propagation iuetween different. metal layers ano dieiectric material
layers in the stack tayer, hut may not pr cJI against cracking ins. weak
mechanical interface between the pre-metal dielectri.c layer (Cisi and the
silicon (s(nmiconductor) substrate 150.     [0007] Therefore, there is a
reed. for an improved crack stop s ructure (and method ot fabricating) in
the die seal. ring surroundl.,:q. tne active area of a die on a wa fey.. 



SUISIART (00081accprdanc with Ofle aabodiment, there is provided a method
of fabricating a semdconductor device.The methocl. includes forming a first
insulating layer overlying a. substrate having an active area in which one
or more regions form at least a. part of an. active device within the
active area. A vie Cs in the in the insulating layer. and a crack stop
trench is formed in the substrate and filled with a first predetermined
material to form at least a first. portion of an anchor. within the S
ubstrate, A stacked layer is formed overlying the first insulating layer,
,he stacked layer. including at. least a first conbuctive layer and a
second insulating layer overlying the first conductive layer.      [0009]
In accordance with another ,ambodiment, there is provided. a semiconductor
device having a crack stop structure adjacent an active area. The crack
stop structure includes a stacked layer ha.;71L.r.c.; a pi -.ELLitv. c
alternating insulating. layers and. conductive layers; and an anchor
system. including at. least one anchor having a first port:cart eifjDeddeb
within a substrate of the semiconductor die and a second portion coupled to
a one of the conductive layers for attaching the stacked layer to the
substrate. [0010] In yet another embodiment, there is provided a.  



w.fer ino.1.0.1r.'4 ae.n4of hjeh,hie ib:til.,:dee *ab bdiecabi:1 ah: activn
atea,The 4.6e eeal cLnq etphateb' a atahb lay.4:r the 3hbatr.a.t.enbaer
:>.yatemtouple:a to the f.r.cm thei4v.era surfcetha 100111 ..othx
t.ecnicaimav be readily apcarent to one 



t.e a.r6.fofloving  BRIEF DESCRIPTION OF THE DRAWINGS 100111 b or a more
comp eundo st ding of tne. -present disciocure, and the advantages thereof,
reference is now made to the following nesciiptions taken In conjunction
with the accompanying drawings, wherein like numbers designate ihob-lects,
and in. which             FJ.S3RE 1. is a cross-sectional view of a typical
prior art die seal     NO141 FIGURE 2ilostr.atesa semiconductor wafer
having multYpie dies; 



[0015] FIGURE GA is a cross-sectional view of one embodiment of a die seal
rifle structure in accordance with the present disclosure;     (00161
FIGURE 33 is a cross-sectional view of another embodiment of a die seal
ring structure in accordance with the present disclosure;     [0017] FIGURE
4.1%. is a ciose-uo and more detailed cross-sectional view of the interface
between the guard seal rin structure shown in FIGURE 2 and the
semiconductor substrate;     [Oola] FIGURE 48 is a close-up and more
detailed cross-sectional view of the interface between the guard seal ring
structure shown. in F::[.cR)RE 23 and the semiconductor substrate; and
(0019] FIGURES 5A-5E are cross-sectional views illustrating.  ptesent
disclo::Akre. 



DETAILED DESCRIPTION     (00201 Referring. to FIGURE 2, there is shown a
plan view of a semicondector water SOU in accordance with the present
disclhsure" The wafer 200 includes multiple dies 210, with each
indi.-aidual. die 210 having a distinct integbaled circuit or active area
220 formed. thereon_ The dies 210 are separated along scribe lines (or. saw
street areas) 230, 240 by sawing. or cutting u .nq a. mebhanical process or
by a non -cobtact process such as with a laser. A die seal ring structure
250 (including a crak stop structure (C.S) - not shown in F.10-0E 2) is
formed around the periphery of the active area. 220 of each die. 210 to
prevent or reduce the likelihood of cracking in tire die 210 daring the
separation process,     [0021] Now referring to EIM.41.51.Z.il SA, there is
shown a cross - sectional view illustrating one embodirant of a die seal
rini structure 300, The die seal ring 300 includes a crack stop structure
(CS) 304 laterally adjacent a. moisture daidation barrier (W)13) 306, Small
buffer areas S08, 310, 312 separate laterally the saw street area 230, the
CS 304, the MOD 306, and the active area 220, respectively. [0022] The CS
304 -includes a plurality of stacked alt:metal layers $14 and dielectric
layers 316 overlying a. substrate 302, The CS 304 also includes a
pre-metal. dielectric layer 318  



disposed between the substrate 302 and the first metal :La'/(ML) 314, The
dielectric layers 31.6 dlsnosed between two successive metal layers 314 are
referred to as inter-level dielectrir layers,Though nine metal .Livers 314
are shown (Mi.-1'48 and LE (1eta1_li7atton badi': with eidielectric layers
315 shown disposed thereeetween, the CS structure 304 may include any
nnmber of metal lavers 314 and dielectric layers 316 disposed
there:between, as desired for a perticular process or applicatipin,
[0023] Extending. between each adjacent pair of metal layers :3:141:-: one
or more vias 320. The vias 320 are formed in the dielectric layers 316
positioned between each respective pair of metal layers 314 and filled with
metal, Extending between the first- metal. later 314 and .irto (below the
surface of) the substrate 302 are one or more vias 322" The vias 322 are
formed in the pre-metal. dielectric layer 113 and filled with. metal ;or
other condnctive maLer.ai 3 ny suitable nimber of vias 320 and .522 may be
used,     [0024] The ILO layers 316 and the ore-metal dielectric layei. 318
may be formed oi. one or more insulating waterials. By we of ezamole, and
without limiting the types of insulating materials that. may be used, the
dielectric layers .P.Eity heart oxide, 



organ -s11',cate glass, organic or inorganic, iow-k dielectric constant.
material (k. < 4) or ultra low -k dielectric. constant  material (F.-2,5),
or may. be formed of any other suitable dielectric maiierial.(,$),This
material may be porous or non- porous. The same or different
cmelectraopcaLerJ.ats may be used for the die-'.ectric layers 316, 315. The
metal layers 314 and the metal sins 320 and 322 may be formed of cooper,
tungsten, aluminum, silver, gold, other metals, or alleys thereof. The same
or differeht. metals may be used for the metal layers 314 and the vias 320-
322. Copper is used to one embodiment because of its low resistance.
[0025] The substrate 302 may he, for example, a silicon substrate, silicon
on insulator (SDI) substrate, gallium arsenic substrate, silicon
geri.aanium substrate, ceramic substrate, quartz substrate, glass substrate
for a. display, or any other suitable semiconductor substrate materials,
now known or later developed_ In one embodiment, the substrate 302 includes
silicon (e,g., n - type, p-type, or no type) provided in a single well or
twin-well process, an may further include an epitaxial layer, Act:dye
(having one or more dopedJimplant region(s)) and. passive devices may be
formed on (or in) the sutstrate 302,     (0026) I:is shown, the overall CS
structure 304 includes metal. lines/layers 314 strcsturall7 and
electrically connected to each other through the metal vies 320 formed in
the dielectric layers 316. Different configurations of alternating metal
and 



dielectric stack layers, and different materials, other than that. show In
or described. with respect re FIGURE 3A, may be used if suitable for the CS
structure 304. In one (a)MrK)d.l.paerit, the CS structure 304, is
continuous and surrcuns the active area 226 of the. die 216,      [00271
The CS structure 304, of the present disclosure includeu an anchoring
system 330 (ccimprised c:-f: the yias 322) for anchoring-, adhering or
interfacing the first metal layer/line (M1) 314 with the substrate 302, in
the embodiment: shown in Flf):URF:1 3A, the one 0.1: IrLa.re metal. vies
322 are forme. in the pre - metal dielebtric la7er 318 and extend between
the first metal layer. (M1.) 314 through the pre -metad ddelectrdc layer
318. This structure functionally 'anchors" or attaches the CS structre 304
into or to the substrate 302. Additional details describing a
m.r.oce5.,..,s for Totmjtiq the anc.horinq sW3teM 330 are
CliF:=-5(7.r-ileed further below,      [0028] Similar in materials and
structure to the CS structure 304 is the NOS strustare 306 adiacent
thereto. The MOB structure 306 includes the same plurality of stacked
alternating metal layers 314 and dielectric layers 316 overt).vi.nqh the
substrate 362, and. also includes the pre-metal dielectric layer 31a
disposed between tie substrate 302 and ::.he fi.rst meted sayer 314-
utilized. to form the Mehl:, structure 306. Other configurations are
possible. FurLher, the size and number of the metal vies 320" 322      in
the MBO structure 306 may be the same as or different from those in the CS
structure $04. Similarly, MOB structure. 306 may include any number of
metal layers 314 and dielectric layers 316 disposed therebetween, as
desired far a particular process or application. 



(0029] The substrate 302 further intiudes a doped region         P+) 360.
This doped region 360 interfaces with both the pre-metal dielectric layer
318 and the vies 322 and provides a low resistance path (for grounding.
purposes) in the. seal ring. in the event of any surge currents (e.g.,
electrostatic discharge) and ionic. contaminants. (00301 Now turning
D4P..." there is shown a close-up and. more detailed cro57,s-53ect1.onal
view of the interface ngtweeh the CS structure 304 (within the die seal
ring 300) shown in FIG,I'd.).11] 3A and the semiconductor substrate 302'
[0031] The anchering system. 330 includes four anchors 400 eztending
through the pre-metal dielectric layer 318 between the first metal. layer.
(M1) 314 and into the substrate, 302 to a. predetermined depth below the
substrate's surface. One end of the anchors 400 contact the first metal
layer (MI) 314 and the other end is embedded in the substrate 302. A.
portion. of the  anchors 400 is formed within trenclies 402 in the
substrate 302 that are aligned with the unfilled. viab; 322 through. the
pre -Tetal dielectric layer 3i8.. The trenches 402 are formed within. the
substxate 302 on. substantially the same layer level ;RX layer) as the
doping reglons formed for the active devices formed. within the active area
220, 



[0032] To form the anchors 400, the vies 322 and trenches 402 are filled
with metai or a dielectric mater:al, such as carbon polymer dielectric,
that is resistant to cracking, Other materials may be used to fill thc
trenches 402 and the --cdas 322, Metals that maybe used include copper,
tungsten, alumihun, silver, gold, other. metals, or alloys thereof.. The
samb or different metals may CO used in the visa 322 and the trenches 402.
In one embodiment, tungsten is used and formed simultaneously with the CP..
layer process,     (0033] Prior tc., filling the trenches 402, an isolation
wall/leyer (or adhcdMon wall/la.,",,,Eb.-..) 404 i8 formed on the suifaces
(sides and boistoir.0 of the trenches 402. In one embodiment, the
isolation. wall is a dielectric material, suc.h as silicon nitride or
silicon oxide, Other dielectrics or materials May be used to form the
isolation walls 404, and may include a diffusion barrier, [0034] Now
referring La FIGURE 31-3, there is shown a. cross-  sectional. iiew
illustrating. another embodiment of a. die seal ring structure 3005. The
are seal. ring 300a includes a cracft. stop struclare (CS) 304a laterally
adjacent the moisture oxidation barrier (Mf.).1-3) 306.     [0035] The CS
304a further Includes the same or simil.ar plurality of stacked alternating
metal m--.ye.r:::: 314 and dielectric layers 316, prewmetal. dielectric
layer 318 and the vias 320, as that shown. in the CS 304 of FIGURE 3A..
Extending between the first. metal layer 314 and into (below the surface
of) the substrate 302 is one or more vies 322a. The vas 322a are formed in
the pre-metal dielectric layer. 318 and filled with metal. Any suitable
number of vias 322a may be used. Laterally disposed between the vias 322a
is a. layer 340 disposed on the surface of substrate  302 and extending
from one via 322a to the other via 322a. Thus, the layer 340 connects the
vias $225 together at and above the surface of the substrate 302.
(00361 The CS structure 3U4a, ot the present. disclosure includes an
anchoring system 330a filled vies 322a and layer 340) for anchoring,
adhering or interfacing the first metal layer/line ilE11) 31.4 with the
substrate 302. In the embodiment shown in FIGURE 3B, the one or. more metal
vias 3225. are f'.-.)..r.-w.,,,E.:d in the pre-metal dielectric layer 318
and extend between the first metal layer (MI) 314 and the pre-metal.
dielectric layer $18. 



This struct):re functionally 'anchors" or attaches the CS structure 304a
into or to the substrate 302:,     (0037] The l'a),E) 306 struetuie mav the
same or similar to the MOB structure shown in ECCURE, 3A,     (0038] Now
turning to FIGURE 46, there is shown a cdese-up and more detailed
cross-sectional view of the interface between the CS structure 304a (within
the die seal ring 300a) shown in FIGURE $ an4 the semiconductor substrate
302.     [0039] The andhering system 330a includes two anchon3 400a
extending tbrOuhe pre-metal dielectric layer 31$ between the first metal.
laver (MI) 314 and into the substrate 302 to a predetermined depth below
the sbbstrate's surface. One end of the anchors 400s contact the first
metal layer. (131) 314 and the other end is embedded in the substrate 302.
A ',portion cf. the anchors 400a is formed within. trenches 402a in the
substrate 302 that are not necessa rllv aligned with the unfilled vias $22a
through the pre-metal dielectric layer 318. The layer 340 is also is formed
within the pre-metal dielectric layer 3 contacts the surface of the
substrate 302, and extende between the vias 322a, as shown - 



(0040] To form the anchors 4005, the vies 322a, and trenches 402a are
filled with metal or a dielectric material, such as carbon polymer
dielectric, that is resistant to cracking. The  materials may. be used to
fill the trenches 402a, the vies 322a and form the layer 340. Metals that.
may be used include coppem, tungsten, aluminum, silver: gold, other metals,
of alloys thereof. The same or different metals may be used in the vies
322a, trenches 402a and the layer 340. In one elibodiment, tungsten is used
and formed simultaneously. with the CA layer process,     (00411 Now
referring to FIGURES IA through IF, there are shown cross-sectional. views
of a process in accordance with this disclosure,. With specific reference
to FIGURE IA, there is shown a. rele-vant portion of an initial. die 210
including the substrate 302 haying the pre-metal dielectric layer 318
formed thereon, The layer 318 may he formed using any conventional process,
such as a. chemical vapor deposition process or high. density plasma
(TECT...) process, and the dielectric material may be a. single layer of
silicon nitride (SiN) or silicon. dioxide (8102), o1. other material: or
include multiple layers of dielectric m.taterials (e,g., SIN and
Si02),Other suitable dielectric material(s) ma\/ be used, 



[00421 Referring to FIGURE 53, a. next step in the process includes
selectively etch-leg/removing the dielectric layer 318 and a poltion of the
substrate 302 to create the vias 322 and the  trenches 402, Any
conventional masking Cr removal process may be utilized,     (0043] The
depth of the trenches 402 (and resulting anchors 400) into the substrate
$02 may range from. about 10 um. t0 about 200 or $00 nm, In 0ne embodiment,
the ancnbrs extend into the substrate $()2 about 100 um or less, and in
another embodiment about AO tc.i.im or less, A depth sufficient for
effective anchoring and good crack resistance should be formed. A
relatively deep trench/via with high aspect ratio may pose process
difficulties,. such as incomplete or no cot metal fill, ybide, or seam
vOidS,     [0044] I.-teferring SOW to FIGURE 1, an insulating layer 404s.
is formed on the sidewalls of the vias 322 and trenbhes 402 and on the,
bottom surface of the trenches. 402. This layer 404a forms part of the
isolation. wall/layer 401. In one embodiment, the insulating layer 401a is
an oxide. layer grown in a thermal oxidation process.. Other processes may
be employed to form or deposit the insulating layer 404a and other
materials may be used- Layer 404a may be any suitable thickness, and
typically a few hundred. to a. thousand Angstroms, After fipmp..-"He:
insulating. laver 404a, a barrier layet. 104b is formed over the
insulation. layer 404b, as shown in FIGURE 5D, In one embodiment, the
barrier layer 404b is a layer of deposited Tantalum nitride  (TIN). This
forms a barrier between the silicon substrate 302 and the anchors 100 (yet.
to be formed) and between the pre-metal diedectric layer 318 and anchors.
400. Other. processes may be employ ' to form or deposit the barrier layer
404b and other materials may be used_ Layb. 404h may be any suitable
tnickness, and typi few hundred Angstroms, It Will be understood that. the
insulating layei 404a and the barrier layer 404b together may form. the,
isolation wall/layer 404, in another embodiment, a. copper (Cr() seed layer
405 is formed on the isolation layer/ wall 404 and within the viab. 322
and. the trenches 402. This may be accomplished. by rorming ie,q,"
sputtering) a seed. layer 07.8:0 the entire 



I: 0 0 4 5 I P. eferrinq :CC7).'7 b.) E'IGURE SE, a patt 8 3:37:3.d. ita
applied, and Cu laver 502 is formed at. the defined topology with an
electroplating Cu process to fill the vias 322 and trenches 402 (and form
the anchors 400). It will be understood that other metals anci other
materials ha7ing substantial crack resistanbe and. good adhesion may be
deposited. to form the anchors 400, After the vies 322 and trenches 482 are
filled with material, the mask 500 is reimpved and the remaining exposed Cu
seed. layer is removed, as shown in FIGURE 5F, The remaini g current
structure i3 planarized tsa the original. pre-metal dielectric layer 31a
with the anchorb 400 therein, This also removes any remaining isolation
wail/layer:  404 on the upper surface of the pre-metal dielectric. layer
31Ei. Planarization ody he acbmplished. using a chamical-meciandcel
fl,-c1H'nfl fri,.TH n'rflrP.     1:00461 At. this point in the process, the
remaining alternating dielectric layers 316 and metal layere 314 (stack
layer) and the vies 220 above the first metal layer (M.1) 314 are formed.
using conventional. probesses,     (0047] The methods and structures
described herein do not form a complete process for manufacturing
semicoducLor device structures, The remainder of the pxocess is ...,,:nown
to those of ordinary skill in the art. a,,n,cr, therefore, only the precess
steps and structures necessary to understand the present disclosure have
be..n. described herein, 



1:00481 The methoda and tae crack stbp 0a:',) structures of the. present
dlecioeure may be applied to any microelectronic devices, such as
integrated circuit semicenductar devices, processors.,
micro-electromechanical. (MEM) devices, optoelectronic devices, and.
display devices,     [0049] Further, the structures and regions shown in
the FIGURES are not drawn. to scale or actual form, and are for
illustrative purposes. It is also understood that the dies 210 and their
active area structures may be formed using conventional      (0050] It may
be possible thah . the order of steps or processing can be changed or
varied from that described above. It will be understood that well known
process (es ) have not been described in detail and have been omitted for
brevity. Att.h.c.,....min specific steps, insulating materials, conductive
materials and apparatuses for depositinp and. etc:nine these materials may
have been described, the present disclosure may not limited to these
specifics, and others may substituted as is well anderstood by those
skilled in the art.     [0051] It may be adantageous to set forth.
definitions of certain words and phrases used throughout. this patent
document. The terms "include' and "cemprise," as well as derivatives
thereof, mean inclusion without limitation. Tee term 'or" is inclusive,
meanino andjor. The phrases 'associated with" and 'associated therewith,"
as well as derivatives thereof, mean to include, he included within,
interconnect with, contain, be contained within, connect to or with, couple
to or with, be communicable with, cooperate with, interleave, juxtapose, be
proximate to, ee bound to or with, have, have a. property of, or the like.
[00521 While this disclosure has described cprtain embodiments and.
generally associated methods, alterations and. permutation5 of these
embodiments and methods will be apparent to those skilled.  



in the art.Accortingly" the above desc.H2ton cr ccainrfie eithodirrants
does rot define or constrain this discieshre. Other chscgos,
substito.ticns, and sltotatioco are also possible without. ficprirtinc:
ffam the                                            3p:Lci00t scope of this
disclosure, 03 ea:fined by the following  WHAT IS CLAIMED IS: 



method orabri.igg a sercicondctor device, odg rorminger
ov.rivrncasubst.ra:JE:, the subetptive area inone or more o. reeions form
at least parr of an active device  



wjthi the acti forming a via in the first insulating layer; forming a crack
star-) trench in the substrate; after form,the via and the crack stop
trench, filling the crack stop trenuh in the substrate with a first
predetermined material to form at least a first Pc Lion of an anchor within
the substrate; and       after filling the crack stop trench, forming a
stacked layer overlying the first insulating layer, the stacked layer
including at least a first conductive layer and a second insulating layer
overlying the first conductive layer. The method in accordance with claim I
further comprising: 



filling the via in the first insulating layer with a. second predetermined
material, wherein the first predetermined material and the second
predetermined material together form the first portion of the anchor; and
wherein the second predetermined material interconnects with the. first
conductive layer.  3. The method in accordance with claim I wherein the
first predetermined material comprises metal,  4. The method in accordance
with claim 2 wherein the first predetermined material comprises copper,the
second predetermined material comprises copper and the first conductive
layer comprises copper. 5. The method in accordance with claim I further
comprising: prior to filling the crack: stop trench, forming an isolation
layer on a surface of the crack stop trench. 



6. The method in accordance with claim 5 wherein forming the isolation
layer further comprises: forming an isolation insulating layer; and forming
a bander layer over the isolation insulatino a ye  7, The method in
accordance with claim 6 wherein the isolation insulating layer comprises,
oxide and the harrier layer combrises nitride 3, The method in accordance
with claim I wherein the anchor ancbcre the attacked layer to a ph.int
Helow h surface. of the substrate. 



9. The method in accordance with. claim 1 wherein the crack stop trench
surrounds the active area of the substrate. 10, A method of fabricating a
semiconductor device, the method comprising:        forming .first
insulating laver overlying a substrate, the substrate having an active area
in which one or more doped regions form at least a pert of an active device
within the active area;        forming a plurality of vias in the first
insulating. layer;        forming a plurality of crack stop trenches in the
substrate; after forming the plurality of vlas and. the plurality of crack
stop trenches, filling the crack stop trenches in the substrate with
material to form at least a portion of an anchor within the substrate; and



forming a stacked layer overlying the first insulating layer, the stacked
layer including at least a. first conductive layer and a second insulating
layer overlying the first conductive layer.  11. The method in accordance
with claim 10 further C omprising: filling the plurality of vies with
material to form another portion of the anchor.; and wherein the material
within the plurality of crack stop trenches is metal and the material
within the plurality of vias is metal.  12. The method in accordance with
claim 10 wherein the anchor interconnects with the first conductive layer.
13. The method in accordance with claim 10 further. comprising: prior to
filling the plurality of crack stop trenches, forming an isolation layer
on. a surface of the crack stop trench, 



14. The method in. accordance with claim 13 wherein forming the isolation
layer further comprises: forming an isolation insulating layer; and
forming a barrier layer over the isolation insulating. layer.  15. The
method in accordadoe with claim 14 wherein the isolation insulating laver
comprises oxide and the baniet layer combrieee nitride.  16. The method in
accordance with claim 10 wherein the anchor anchors the stacked layer to a
point below a surface of the substrate, 17, The method in accordance with
claim 10 wherein the plurality of crack stop trenches surround the active.
area of the substrate, 



18. A method of fabricating a semiconductor device., the method comprising;
forming a first. insulating. Laver overlying a substrate, the substrate
having an active area in which one or more doped regions form at least a
part of an active device within the active area; selectively removing
material from the first insulating layer to form a. via extending through
the first insulating layer to the substrate;  selectively removing naterial
from the substrate to form a trench in the substrate; forming a layer of
first material on sidewalls of the via and on sidewalls and a bottom
surface of the trench.;       after forming. the layer of first mnteriai,
tilling the via and the trench with a secand material to form an anchor
eztending into at least. a portion of the substrate; and 



after 1:1 ilinc1 the via and the trench, forming a stacked layer overlying
the first insulating layer, the stacked layer including at least a first
conductive layer and a second insulating layer overlying the first
conductive layer, 19. The method in accordance with claim 18 wherein the
layer of material is a barrier layer and the second material. comprises
metal. 20, The method in accordance with claim 19 wherein filling the via
and the trench with metal further comprises:        forming a copper seed
layer on the layer of first. material within. the via and the trench; and
the via and trench with copper using an electroplating process. 


