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(57) ABSTRACT 

Disclosed is a structure having anchor vias for improved 
backside metal adhesion and an associated method for the 
structure's fabrication. The structure includes at least one 
anchor via disposed in at least one comer of a semiconductor 
substrate. A metal filler may be formed within the at least one 
anchor via, the metal filler having a protruding portion 
extending from a backside of the semiconductor substrate. 
The structure may further include a backside metal layer on a 
bottom surface of the semiconductor substrate, the backside 
metal layer being bonded to the protruding portion of the 
metal filler in the at least one anchor via. The at least one 
anchor via may include a cluster of anchor vias, a plurality of 
anchor vias disposed in a straight line and/or in a staggered 
configuration along a periphery of the semiconductor sub­
strate. 

20 Claims, 5 Drawing Sheets 
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ANCHOR VIAS FOR IMPROVED BACKSIDE 
METAL ADHESION TO SEMICONDUCTOR 

SUBSTRATE 

The present application claims the benefit of and priority to 
a provisional patent application entitled "Anchor Vias for 
Improved Backside Metal Adhesion to Semiconductor Sub­
strate", Ser. No. 61/776,063, filed on Mar. 11, 2013. The 

2 
FIG. 2D presents an exemplary diagram disclosing a mag­

nified view of anchor vias disposed in a staggered configura­
tion for improved backside metal adhesion, in accordance 
with an implementation of the present application. 

FIG. 3A presents an exemplary diagram disclosing a back­
side view of a semiconductor structure having clusters of 
anchor vias for improved backside metal adhesion, in accor­
dance with another implementation of the present applica­
tion. disclosure in this provisional application is hereby incorpo-

rated fully by reference into the present application. 10 FIG. 3B presents an exemplary diagram disclosing a mag­
nified view of a cluster of anchor vias for improved backside 
metal adhesion, in accordance with an implementation of the 
present application. 

BACKGROUND 

Semiconductor substrate density has continuously 
increased, and continues to increase. Further miniaturization 
and increased density in semiconductor substrates has typi­
cally relied on a backside metal layer attached to the substrate 
to provide a common ground for the increasing number of 
active components on the semiconductor substrate. However, 
to ensure high fabrication yields the backside metal layer 
must remain securely attached to the substrate throughout the 
entire fabrication process and then for years during operation. 

One conventional method of adhering a backside metal 
layer to a substrate relies on forming a backside metal stack 
having several layers, the first of which must form an adhesive 
bond with the substrate. For example, an interface layer may 

FIG. 3C presents an exemplary diagram disclosing a mag-
15 nified top side view of a semiconductor structure having 

anchor vias straddling a seal ring for improved backside metal 
adhesion, in accordance with an implementation of the 
present application. 

FIG. 3D presents an exemplary diagram disclosing a mag-
20 nified top side view of a semiconductor structure having 

anchor vias adjacent to a seal ring for improved backside 
metal adhesion, in accordance with another implementation 
of the present application. 

FIG. 3E presents an exemplary diagram disclosing a mag-
25 nified top side view of a semiconductor structure having 

anchor vias adjacent to a seal ring for improved backside 
metal adhesion, in accordance with another implementation 
of the present application. be deposited on a bottom side of the substrate followed by a 

thicker current carrying layer, and finally an outer packaging 
contact layer. However, fabrication procedures such as semi- 30 

conductor die singulation and pick-and-place processes sub­
ject the semiconductor substrate to very high stresses, espe­
cially near the edges and/or comers of the die. Because 
adhesion of the backside metal stack to the substrate is almost 
entirely dependent on the adhesive qualities between the sub­
strate and the interface layer, unacceptably low yields are 
often achieved during fabrication due to the backside metal 
layer peeling from the semiconductor substrate. 

DETAILED DESCRIPTION 

The following description contains specific information 
pertaining to implementations in the present disclosure. One 
skilled in the art will recognize that the present disclosure 

35 may be implemented in a manner different from that specifi­
cally discussed herein. The drawings in the present applica­
tion and their accompanying detailed description are directed 
to merely exemplary implementations. Unless noted other­
wise, like or corresponding elements among the figures may 

SUMMARY 

The present disclosure is directed to anchor vias for 
improved backside metal adhesion to a semiconductor sub­
strate, substantially as shown in and/or described in connec­
tion with at least one of the figures, and as set forth more 
completely in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. lA presents an exemplary diagram disclosing a cross­
section of a semiconductor structure having anchor vias for 
improved backside metal adhesion, in accordance with an 
implementation of the present application. 

FIG. lB presents an exemplary diagram disclosing a mag­
nified cross-section of a portion of an anchor via for improved 
backside metal adhesion, in accordance with an implementa­
tion of the present application. 

FIG. 2A presents an exemplary diagram disclosing a back­
side view of a semiconductor structure having anchor vias for 
improved backside metal adhesion, in accordance with an 
implementation of the present application. 

FIG. 2B presents an exemplary diagram disclosing a mag­
nified view of through silicon vias (TSVs). 

FIG. 2C presents an exemplary diagram disclosing a mag­
nified view of anchor vias disposed in a straight-line configu­
ration for improved backside metal adhesion, in accordance 
with an implementation of the present application. 

40 be indicated by like or corresponding reference numerals. 
Moreover, the drawings and illustrations in the present appli­
cation are generally not to scale, and are not intended to 
correspond to actual relative dimensions. 

The present inventive concepts utilize one or more anchor 
45 vias fabricated along the periphery of a semiconductor sub­

strate and bonded to the backside metal layer to improve 
backside metal adhesion to the semiconductor substrate. 
Advantages of the present inventive concepts include a sub­
stantial reduction in peeling backside metal layers, increased 

50 RF performance, increased fabrication yields, and more 
robust semiconductor substrates and devices, as will be 
explained in more detail below. 

FIG. lA presents an exemplary diagram disclosing a cross­
section of a semiconductor structure having anchor vias for 

55 improved backside metal adhesion, in accordance with an 
implementation of the present application. FIG. lA discloses 
semiconductor structure 100, including semiconductor sub­
strate 110 having top surface 111, or front side, and bottom 
surface 112, or backside, after a backside grind or polish and 

60 deposition of a backside metal stack 150. As is customary in 
semiconductor fabrication, front side processes may be per­
formed on semiconductor substrate 110 before backside pro­
cesses. However, for the purpose of illustration, any material 
layers formed during a front side process are not shown in 

65 FIG. lA. FIG. lA shows group 120 of through silicon vias 
(TSVs) as well as anchor via 132 and anchor via 133. Each 
may be formed in semiconductor substrate 110 and may be 
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filled with a metal filler, such as tungsten or titanium for 
example. As shown in FIG. lA, group 120 ofTSVs is formed 

4 
Thus, any of these layers in isolation or in combination may 
be interchangeable with the term backside metal stack or 
backside metal layer. Moreover, the metals disclosed above 
for each of interface layer 152, conductive layer 154, and 
packaging layer 156 are exemplary only and may include any 
appropriate metals according to the particular application. 

in a core region of semiconductor substrate 110, while each of 
anchor vias 132 and 133 are formed in a peripheral region of 
semiconductor substrate 110. Metal filler within group 120 of 
TSV s provide low resistance, low inductance ground connec­
tions to one or more active devices fabricated in and/or on 
semiconductor substrate 110 and may be electrically con­
nected to an overlying metal layer, such as a metal 1 layer for 
example, for grounding active devices such as the emitters of 
bipolar transistors. 

By contrast, a metal filler within anchor vias 132 and 133 
does not provide ground connection to any active devices and 
instead provides physical anchor points between semicon­
ductor substrate 110 and the underlying backside metal stack 
150, which may be formed on bottom side 112 of semicon­
ductor substrate 110 as shown in more detail in FIG. lB. Each 
ofanchor vias 132 and 133 may be formed to a depth d0 ofl 00 

FIG. 2A presents an exemplary diagram disclosing a back­
side view of a semiconductor structure having anchor vias for 
improved backside metal adhesion, in accordance with an 

10 implementation of the present application. For example, view 
200 may correspond to a view of the structure shown in FIG. 
lA taken at plane 2A-2A' and in the direction of the arrows. 
Likewise, FIG. lA may correspond to a view of the structure 

µm into semiconductor substrate 110. However, anchor vias 
132 and 133 are not so limited and do may be greater or less 
than this value, according to the particular application. In 
addition, the metal filler within anchor vias 132 and 133 may 
either not contact a front side metal layer, or if contacting a 
front side metal layer such as metal 1 layer, the contacted 
portion of metal 1 layer may be patterned such that the metal 
filler within anchor vias 132 and 133 essentially has a floating 
voltage potential during operation. Where the metal filler 
within anchor vias is connected to an overlying metal layer, 

15 
shown in FIG. 2A taken at plane lA-lA' and in the direction 
of the arrows. For simplicity of illustration, FIG. 2A provides 
a backside view of semiconductor substrate 210 after a back­
side grind or polish and before application of a backside metal 
stack. Semiconductor substrate 210 may include group 220 of 

20 TSVs and several anchor vias, such as anchor via 232a, 
anchor via 232b, and anchor via 232c. Although several 
anchor vias are shown along the edges and in the corners of 
semiconductor substrate 220, the present inventive concepts 
may include at least one anchor via placed in at least one 

the anchor vias may provide increased holding strength due to 
the additional physical connection to the overlying metal 
layer. 

25 corner of the semiconductor substrate. In the alternative, two, 
four or any other suitable number of anchor vias may be 
formed in straight or staggered lines, or in specially oriented 
clusters at each comer and/or along the periphery of semi­
conductor substrate 210. FIG. 2A further shows dicing street 

30 242, dicing street 244, dicing street 246 and dicing street 248, 
which delineate portions of the semiconductor substrate 
which are removed in order to singulate semiconductor sub­
strate 210 into a semiconductor die. As stated above, singu­
lation of semiconductor substrate 210 without the use of 

FIG. lB presents an exemplary diagram disclosing a mag­
nified cross-section of a portion of an anchor via for improved 
backside metal adhesion, in accordance with an implementa­
tion of the present application. For example, FIG. lB shows 35 

magnified view 130 including anchor via 132 and backside 
metal stack 150 formed on bottom side 112 of semiconductor 
substrate 110. Insulating layer 135 may optionally be formed 
within anchor via 132 before metal filler 134 is deposited in 
applications where substantial isolation between semicon- 40 

ductor substrate 110 and metal filler 134 is desired. Insulating 
layer 135 may be a dielectric layer such as silicon dioxide, for 
example. As shown in FIG. lB, metal filler 134 may protrude 
from bottom side 112 to form protruding portion 136 such 
that when interface layer 152 is deposited on bottom side 112 45 

of semiconductor substrate 110 the additional contact 
between metal filler 134 and interface layer 152 form a very 
strong physical, metal-on-metal bond. Metal filler 134 may 
be tungsten, titanium, or any other suitable metal filler. Inter­
face layer 152 may be formed from metals such as titanium or 50 

chrome-vanadium. Conduction layer 154 may then be formed 
on interface layer 152 using metals such as nickel or copper. 
Packaging layer 156 may then be formed on conduction layer 
154 using metals such as gold or silver to provide a very low 
resistance contact surface. Packaging layer 156 may subse- 55 

quently be connected to, one or more contacts, such as contact 
158 for example, which may be a solder bump on a semicon­
ductor package or on a printed circuit board (PCB), or a metal 
epoxy or a solid metal contact. Though the thickness of each 
of interface layer 152, conduction layer 154, and packaging 60 

layer 156 may vary, backside metal stack 150 may have a total 
thickness d1 of between 0.5 µm and 3.0 µm. However, back­
side metal stack 150 is not so limited and may have a thick­
ness outside this range, according to the requirements of a 
particular application. Moreover, the present application con- 65 

templates implementations including one or more ofinterface 
layer 152, conductive layer 154, and/or packaging layer 156. 

anchor vias may result in a backside metal stack peeling from 
the edges and/or comers of the substrate. 

FIG. 2B presents an exemplary diagram disclosing a mag-
nified view of group 220 of TSVs as shown in FIG. 2A. 
Although the specific pattern of TSVs shown in FIG. 2A 
includes a group of 9 TSV s, for simplicity of illustration, only 
the central three darker shaded TSVs shown in FIG. 2A are 
shown in FIG. 2B. For example, group 220 of TSVs may 
include TSV 222a, TSV 222b and TSV 222c. Each ofTSVs 
222a through 222c may have a length d2 of approximately 8 
µm and a width d4 of approximately 3 µm. However, TSVs 
222a through 222c are not so limited and may have larger or 
smaller dimensions according to a specific application. As 
shown, TSVs 222a through 222c may have alternating orien­
tations such that each TSV has a perpendicular orientation 
with respect to an adjacent TSV. In addition, each of TSV s 
222a through 222c may be separated from one another by a 
distance d3 of approximately 6 µm. 

Because forming each via requires the removal of the semi­
conductor material at that location, forming too many vias too 
close together may result in an undesirable perforating effect 
within the semiconductor substrate, thus forming a cleavage 
plane. Accordingly, to avoid forming such a cleavage plane, a 
linear density of metal filler within each anchor via with 
respect to the substrate, measured across the top surface or 
bottom surface of semiconductor substrate 210, should desir­
ably be less than 10% of the total linear distance of a straight 
or staggered line along the periphery of the semiconductor 
substrate that includes the anchor vias, and most preferably 
less than 2% of such a total linear distance. In addition, the 
area of the anchor vias should account for less than approxi­
mately 0.5% of the total semiconductor substrate area to 
avoid adversely affecting subsequent front side processes. 
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However, with respect to group 220 of TSVs, having the 
dimensions d2=8 µm, d3 =6 µm, and d4 =3 µm, the total linear 
density is: 

(8 µrn+3 µrn)/(8 µrn+6 µrn+3 µrn+6 µrn)~ll µrn/23 
µrn=48% 

With a linear density of 48% group 220 of TSVs may 
introduce one or more cleavage planes into semiconductor 
substrate 210 making the substrate susceptible to breakage. 

FIG. 2C presents an exemplary diagram disclosing a mag­
nified view of anchor vias disposed in a straight-line configu­
ration for improved backside metal adhesion, in accordance 
with an implementation of the present application. For 
example, view 230a may correspond to 230 of FIG. 2A. FIG. 
2C shows anchor via 232a, anchor via 232b and anchor via 
232c formed in the periphery of semiconductor substrate 210 
along a straight line delineated by plane 235. Each of anchor 
vias 232a through 232c may have a length d5 of 8 µm and a 
width dy of 3 µm. However, anchor vias 232a through 232c 
are not so limited and may have lengths and widths different 
from those discussed above and/or different from one anchor 
via to the next. In order to reduce the linear density of the 
anchor vias, each anchor via may be spaced from an adjacent 
anchor via by a large distance relative to its length. For 
example, FIG. 2C shows each of anchor vias 232a through 
232c separated from adjacent anchor vias by a distance d6 of 
approximately 100 µm. However, this distance d6 may be 
greater or less than 100 µm depending on the specific appli­
cation. Thus, by separating each anchor via sufficiently, a 
linear density of less than 10% may be achieved, avoiding 
formation of undesirable cleavage planes in semiconductor 
substrate 210, while still preventing peeling of the backside 
metal stack. For example, with the above dimensions d5=8 
µm and d6=100 µm, the total linear density of anchor vias 
232a through 232c is: 

(8 µrn)/(8 µrn+l00 µrn)~8 µrn/108 µrn=7% 

In the alternative, to further reduce the incidence of cleav-

6 
tric field within the cage. Thus, the least number of anchor 
vias should be fabricated that will satisfactorily prevent peel­
ing of the backside metal stack during fabrication and subse­
quent operation. Accordingly, forming just one anchor via, or 
a small cluster of anchor vias near the comers of the semi­
conductor substrate may be desirable. 

FIG. 3A presents an exemplary diagram disclosing a back­
side view of a semiconductor structure having clusters of 
anchor vias for improved backside metal adhesion, in accor-

10 dance with another implementation of the present applica­
tion. For simplicity of illustration, FIG. 3A provides a back­
side view 300 of semiconductor substrate 310 after a backside 
grind or polish and before application of a backside metal 
stack. FIG. 3A shows semiconductor substrate 310 having 

15 group 220 ofTSVs and several clusters ofanchorvias, such as 
cluster 330 of anchor vias. FIG. 3A further shows dicing 
street 342, dicing street 344, dicing street 346 and dicing 
street 348, which delineate portions of semiconductor sub­
strate 310 which are removed for singulation. As stated 

20 above, singulation of semiconductor substrate 310 without 
the use of anchor vias may result in a backside metal stack 
peeling from the edges and/or corners of the die. Thus, cluster 
330 of anchor vias may be fabricated proximate to a comer of 
semiconductor substrate 310 in order to prevent the backside 

25 metal stack from peeling at the corners of the die. 
FIG. 3B presents an exemplary diagram disclosing a mag­

nified view of a cluster of anchor vias for improved backside 
metal adhesion, in accordance with an implementation of the 
present application. For example, within FIG. 3B cluster 330 

30 of anchor vias may correspond to cluster 330 of anchor vias 
shown in FIG. 3A. Cluster 330 of anchor vias may include 
anchor via 332a, anchor via 332b, anchor via 332c, and 
anchor via 332d. Each of anchor vias 332a through 332d may 
have a width d7 of approximately 3 µm, a length d5 of approxi-

35 mately 8 µm, and may be spaced from adjacent anchorvias by 
a predetermined distance d9 . Though distance d9 may vary 
according to the specific application, values of less than 10 
µm may be preferred in order to consolidate the peel-resis­
tance in the comers of the semiconductor substrate. In addi-age planes in the semiconductor substrate, anchorvias may be 

staggered from one another with respect to their perpendicu- 40 

lar distance to the proximate edges of the semiconductor 
substrate. For example, FIG. 2D presents an exemplary dia­
gram disclosing a magnified view of anchor vias disposed in 

tion, each of anchor vias 332a through 332d may be oriented 
in a perpendicular direction to each adjacent anchor via, thus 
further reducing the probability of forming a cleavage plane. 
The use of a cluster of anchor vias allows for the use of fewer 
total anchor vias, while concentrating the "holding power" at a staggered configuration for improved backside metal adhe­

sion, in accordance with an implementation of the present 45 

application. For example, view 230b may also correspond to 
230 of FIG. 2A. The anchorvias of FIG. 2D may correspond, 
respectively, to each of the anchor vias of FIG. 2C in all 
respects with the exception that anchor vias 232a through 
232c are alternately formed in a staggered configuration 50 

along plane 235 and plane 236, which may be offset from 
plane 235 by a predetermined distance d8 measured perpen­
dicularto the proximate edge of semiconductor substrate 210. 
The precise value of d8 may vary depending on the specific 
application. Thus, the orientation shown in FIG. 2D may 55 

prevent backside metal stack peeling while further resisting 
the formation of cleavage planes within the semiconductor 
substrate by staggering the placement of the anchor vias with 
respect to the proximate edge of the semiconductor substrate 
in addition to ensuring a linear density of less than approxi- 60 

mately 10%. 
In addition to causing cleavage planes near the dicing 

streets, having too many anchor vias around the periphery of 
the semiconductor substrate may adversely affect RF perfor­
mance. Specifically, forming too many anchorvias around the 65 

periphery of the semiconductor substrate may effectively 
form a faraday cage around the substrate, cancelling the elec-

the comers, where the stresses prompting backside metal 
peeling are greatest. 

In another implementation, where seal rings are utilized on 
a front side of the semiconductor substrate to prevent cracks 
from spreading into the substrate during singulation, such 
anchor vias or clusters of anchorvias may be formed adjacent 
to or straddling the seal ring, as shown in FIGS. 3C through 
3E. 

FIG. 3C presents an exemplary diagram disclosing a mag­
nified top side view of a semiconductor structure having 
anchor vias straddling a seal ring for improved backside metal 
adhesion, in accordance with an implementation of the 
present application. For example, magnified view 360a may 
show seal ring 370 fabricated in a front side process for 
preventing cracks from spreading into semiconductor sub­
strate 310 during singulation. Clusters 330a, 330b and 330c 
of anchor vias may be formed adjacent to a proximate edge of 
semiconductor substrate 310 and straddling seal ring 370. 
Each of clusters 330a through 330c of anchor vias may cor­
respond to cluster 330 of anchor vias shown in FIG. 3A. 
Cluster 330a of anchor vias may be formed a predetermined 
distance d10 from the corner of semiconductor substrate 310m 
which may vary depending on the particular application. 



US 9,245,826 B2 
7 

Moreover, each of clusters 330a through 330c of anchor vias 
may be separated from an adjacent cluster by a distance d11 , 

which may be approximately 100 µm. However, distance d11 

is not so limited and may have a value greater or less than this 
value depending on the particular application. However, care 
must be taken to ensure a linear density of substantially less 
than 10% and preferably less than 2%, while limiting the total 
surface area of all clusters of anchor vias to less than approxi­
mately 0.5% of the total die area, as described above. 

FIG. 3D presents an exemplary diagram disclosing a mag- 10 

nified top side view of a semiconductor structure having 
anchor vias adjacent to a seal ring for improved backside 
metal adhesion, in accordance with another implementation 
of the present application. All elements of FIG. 3D may be 15 
identical to those as described in FIG. 3C, with the exception 
that each of clusters 330a, 330b and 330c of anchor vias may 
be disposed adjacent to and along an inner perimeter of seal 
ring 370. 

FIG. 3E presents an exemplary diagram disclosing a mag- 20 
nified top side view of a semiconductor structure having 
anchor vias adjacent to a seal ring for improved backside 
metal adhesion, in accordance with another implementation 
of the present application. All elements of FIG. 3E may be 
identical to those as described in FIG. 3C, with the exception 25 
that each of clusters 330a, 330b and 330c of anchor vias may 
be disposed adjacent to and along an outer perimeter of seal 
ring 370. 

Thus, the present inventive concepts utilize one or more 
anchor vias or clusters of anchor vias disposed along a perim- 30 
eter and/or at the corners of a semiconductor substrate to 
prevent undesired peeling of a backside metal stack from the 
die. Application of such anchor vias for preventing backside 
metal stack peeling may be extremely beneficial for technolo­
gies in which an unpatterned backside metal layer is utilized, 35 
such as in the power amplifier and wireless communications 
markets. Advantages of the present inventive concepts may 
include substantially reduced incidence of peeling backside 
metal layers, increased RF performance, increased fabrica­
tion yields, and more robust semiconductor substrates and 40 
devices. 

From the above description it is manifest that various tech­
niques can be used for implementing the concepts described 
in the present application without departing from the scope of 
those concepts. Moreover, while the concepts have been 45 
described with specific reference to certain implementations, 
a person of ordinary skill in the art would recognize that 
changes can be made in form and detail without departing 
from the scope of those concepts. As such, the described 
implementations are to be considered in all respects as illus- 50 
trative and not restrictive. It should also be understood that the 
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wherein said metal filler within said at least one anchor via 

does not provide ground connection to one or more 
active devices in said semiconductor substrate. 

2. The structure of claim 1, wherein said at least one anchor 
via comprises a cluster of anchor vias. 

3. The structure of claim 2, wherein each anchor via within 
said cluster of anchor vias is oriented perpendicular to an 
adjacent anchor via within said cluster of anchor vias. 

4. The structure of claim 1, wherein said at least one anchor 
via comprises a plurality of anchor vias disposed in a straight 
line along a periphery of said semiconductor substrate. 

5. The structure of claim 4, wherein a linear density of said 
plurality of anchor vias is less than approximately 10% of a 
total linear distance of said straight line along said periphery 
of said semiconductor substrate. 

6. The structure of claim 1, wherein said at least one anchor 
via comprises a plurality of anchor vias disposed in a stag­
gered configuration along a periphery of said semiconductor 
substrate. 

7. The structure of claim 1, wherein a total area of said at 
least one anchor via is less than approximately 0.5% of a total 
area of said semiconductor substrate. 

8. The structure of claim 1, wherein said backside metal 
layer comprises at least one of an interface layer, a conduction 
layer, and a packaging layer. 

9. The structure of claim 1, wherein said metal filler within 
said at least one anchor via is bonded to a metal layer over­
lying said semiconductor substrate. 

10. The structure of claim 1, further comprising an insu­
lating layer disposed between said semiconductor substrate 
and said metal filler in said at least one anchor via. 

11. A method comprising: 
forming at least one anchor via in at least one corner of a 

semiconductor substrate; 
depositing a metal filler within said at least one anchor via, 

said metal filler having a protruding portion extending 
from a backside of said semiconductor substrate; 

forming a backside metal layer on a bottom surface of said 
semiconductor substrate, said backside metal layer 
being bonded to said protruding portion of said metal 
filler of said at least one anchor via; 

wherein said metal filler within said at least one anchor via 
does not provide ground connection to one or more 
active devices in said semiconductor substrate. 

12. The method of claim 11, wherein said forming said at 
least one anchor via comprises forming a cluster of anchor 
vias. 

13. The method of claim 12, wherein each anchor via 
within said cluster of anchor vias is oriented perpendicular to 
an adjacent anchor via within said cluster of anchor vias. present application is not limited to the particular implemen­

tations described above, but many rearrangements, modifica­
tions, and substitutions are possible without departing from 
the scope of the present disclosure. 

14. The method of claim 11, wherein said forming said at 
least one anchor via comprises forming a plurality of anchor 

55 vias in a straight line along a periphery of said semiconductor 
substrate. 

The invention claimed is: 
1. A structure comprising: 
at least one anchor via disposed in at least one corner of a 

semiconductor substrate; 

15. The method of claim 14, wherein a linear density of 
said plurality of anchor vias is less than approximately 10% of 
a total linear distance of said straight line along said periphery 

60 of said semiconductor substrate. 
a metal filler within said at least one anchor via, said metal 

filler having a protruding portion extending from a back­
side of said semiconductor substrate; 

a backside metal layer on a bottom surface of said semi­
conductor substrate, said backside metal layer being 65 

bonded to said protruding portion of said metal filler of 
said at least one anchor via; 

16. The method of claim 11, wherein said forming said at 
least one anchor via comprises forming a plurality of anchor 
vias disposed in a staggered configuration along a periphery 
of said semiconductor substrate. 

17. The method of claim 11, wherein a total area of said at 
least one anchor via is less than approximately 0.5% of a total 
area of said semiconductor substrate. 
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18. The method of claim 11, wherein said forming said 
backside metal layer on a bottom surface of said semiconduc­
tor substrate comprises at least one of: 

forming an interface layer; 
forming a conduction layer; 
forming a packaging layer. 
19. The method of claim 11, further comprising bonding 

said metal filler within said at least one anchor via to a metal 
layer overlying said semiconductor substrate. 

20. The method of claim 11, further comprising forming an 1 o 
insulating layer between said semiconductor substrate and 
said metal filler in said at least one anchor via. 

* * * * * 
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