US 20110248404A1
a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2011/0248404 A1

Chiu et al. 43) Pub. Date: Oct. 13, 2011
(54) DUMMY PATTERN IN WAFER BACKSIDE (22) Filed: Apr. 8, 2010
ROUTING
Publication Classification

(75) Inventors: Ming-Yen Chiu, Hs‘in-‘Chu (TW); (51) Int.CL
Hsien-Wei Chen, Slnylng Clty HOIL 23/48 (2006.01)
(TW); Ming-Fa Chen, Taichung )
City (TW); Shin-Puu Jeng, (52) US.CL oo 257/773; 257/E23.011
Hsin-Chu (TW) (57) ABSTRACT

(73) Assignee: Taiwan Semiconductor
Manufacturing Company, Ltd.,

Hsin-Chu (TW)

A device includes a semiconductor substrate including a front
side and a backside. A through-substrate via (TSV) penetrates
the semiconductor substrate. A dummy metal line is formed
on the backside of the semiconductor substrate, and may be

(21) Appl. No.: 12/756,727 connected to the dummy TSV.
;O
44
42
40A 408 138
= F———— ==—~—_ 30A
AT - 28A 2881 ~28B | 32
=gfHE===-p —/30A
28A N DN\ T T T T
NNV NN PR NN B NN A
26A— NN\ o N SShe2ss P32
B =HTHE - CHTH =’\_32A ,‘__)_7/___ I
EANNEN ANNNEEIY: NN N\
28AN N 288 ) N 28B
N N 3 ? \ N
208 N o N 208 N
Ji : AN : AN 112
227 /: 22 5<f 29K /: 22 54
54F : ‘
RN N 68B— 1 N
68A— o __ 68A oy n ol 68B
B 1717 —— IR 70A “THHt-—————11H I 7OB
68A—1 | ~—68A 68B ] ~68B | r 60
A = e ::==—\_70A = e —— :::==\7OB
721 74A SN 748
7 N ]

Samsung Exhibit 1020, Page 1 of 10



US 2011/0248404 A1

Oct. 13,2011 Sheet1 of 6

Patent Application Publication

[ ‘DI
I N N N NN I NN N NN
[A2NS N ” N ”
[ZAN) N 22~ N \
\ -\ V vz N
1NAN N mmwN ﬂqq \ \ <mN
A 11
= S NN 772 NN NN
= 1HH = === = +
o= voe itk YOE -8z
: - ===z 1-2¢
doj-y — qasz <wm<om«\aw,%wm w<wN

9¢ 1

- <om\$ A== ™z¢
| -€8¢ V87— Ny
~V8e
- voe~—JH=—=-
/ YOy / ™9
44

Samsung Exhibit 1020, Page 2 of 10



-
-
-
(=3
-
8 -
S 7 ‘OId
— —
= 0S
o
wn
U — —
25 vy
cr~

& N\
[ —_—
N V0¥ 1-9¢
- vor I |
m : < |Om|,/tnm” WHHHHH#.EU I1\
ac) - VOE ~—FH---—JHE- Tze
. v8Z—1 A —v8z
O - VOE Wi YOE-~HRA==7=HRH~ Tz¢

) _N\H |4 & N ze
=
£ 2T 882 4 /) 882 \r\m._wL / | v8e
2 A g0z \ A N voz
£ A Ve / Ve A\
=9 Vi d V]
= rAA / N 77 A / \zz
= pG = 7 G
&
] g2l po
Z
E
=
=W

Samsung Exhibit 1020, Page 3 of 10



Patent Application Publication  Oct. 13,2011 Sheet 3 of 6 US 2011/0248404 A1

10
¥y
44
42
36~ 40A
=Hﬁ: ::::H ==—~—30A =Hﬁ:
28A—~{] -—28A 28B -
32~ "umo_ = 30A =&
~HHE === i
28A- RN NN T g
32T = ::::%%Q/BOA 288 -
RS
Do BT —aon LS
32-F fL NEEN AN T j )
28AN \ 28B ) \ 288
\ N S \ A
N N / N N
\ L\ 24\ 2B A ™12
N S \ ™
2] %2 ¥ Ay ‘I
54T ' |
N NPT RS o0
=:H4:E:::::::3:F:H:’\70A ==H:4:t:::::::j:t:ﬁ:’\708
68A— ~en 688 688 | 6
I = :H:H:::::: [T -70A = H:H:::::::H:H:HEK7OB
127 K SN 74A N 748
kT I
L
Ll I
FIG. 3

Samsung Exhibit 1020, Page 4 of 10



Patent Application Publication Oct. 13,2011 Sheet4 of 6 US 2011/0248404 A1

10
'/
ﬂ
42
36~ 40A 408 \ 1-36
28A =Hﬁ:t ::::H =E—— 30A
2881 28B | 32
=H: ::::ﬂ ﬂ:J—30A d
A TN DN T 777
Tl e S
28A_ N\ T o N 288
| =i o 22
EANNEN INNNN S NN NN
28AN N 28B |) N 28B
: N —/ \_l? : A
N N
ﬁ 20A J 24 \ 208 N T~12
22 \ : 22 5(1 2K : 22 54
54T : :
68B "
68AJ/- w1 ) ™ 68A - 68B
i Ea T 70A
68A—" | NN\N_gga 688~ NN ggg | 760
I = :H:H:::::::H:H:H:s\_-IOA
22T N S 744 BN 748
—_— N\ J
FIG. 4

Samsung Exhibit 1020, Page 5 of 10



Patent Application Publication  Oct. 13,2011 Sheet 5 of 6 US 2011/0248404 A1
') 0
44
42
36~ 40A D
=Hﬁ:ﬂ:::::ﬁ E-——30A =Hﬁ:ﬁ:

32~ =HfHr=-—= ——30A =
28A—~ BN T
32/‘_ = :_:::%;/'30/\ EB_B -
30T A= ==hmr——30A i <
P SENNIN ENNNEES (

28AN \ 28B N 28B

N N N N
N~ 20A A 24 N 20B A ™12
1N R N .
22 \ : 22 5<, 22K : 22 54
54 : ‘
68AL N ~6ga 08B 688
i :H: “~-70A

68A— | ~-B8A 68B ] \ ~-68B > 60

I =:H:H:H:::::::H:H:H:=\_ 70A
7227 N 74 AN 748

— N\ J

FIG. 5

Samsung Exhibit 1020, Page 6 of 10



Patent Application Publication  Oct. 13,2011 Sheet 6 of 6 US 2011/0248404 A1

10
'/
ﬁ
42
40A 40B 1-36
=Hﬁ: ::::H F—— 30A
28A~1] _—28A N
2881 288 32
=H ::::4 :H:,/'30A A

ZBAQ%;EQ/N)A 288 0N RN\ 28B
28A— NN\ ,\i YRANN NN - B

| - :::_:é%’:\_3gA ; "’/_ _ —_—
{L NI \Ifi )A&W NN ™32
28A N N 28B N 28B
N N I ? : N
; 20A A 24 /2B T~12
N e N ™
2] 2 % A /: 22 54
54 F } |
can N ~_68A 68B ~—68B
=:H:§H:::::::::H§:Ht>\70A =ﬂ:§]:t::::::: 1Ht>\7oB
68A— ] ~-gsA 08B NN~ 6B | 760
| -ffiE = 70A "W 708
2-T N N NN\ 748
FIG. 6

Samsung Exhibit 1020, Page 7 of 10



US 2011/0248404 A1

DUMMY PATTERN IN WAFER BACKSIDE
ROUTING

TECHNICAL FIELD

[0001] This disclosure relates generally to semiconductor
devices, and more particularly to three-dimensional inte-
grated circuits (3DICs), and even more particularly to dummy
patterns formed on the backside of wafers.

BACKGROUND

[0002] The semiconductor industry has experienced con-
tinuous rapid growth due to constant improvements in the
integration density of various electronic components (i.e.,
transistors, diodes, resistors, capacitors, etc.). For the most
part, these improvements in integration density have come
from repeated reductions in minimum feature size, allowing
more components to be integrated into a given chip area.
[0003] These integration improvements are essentially
two-dimensional (2D) in nature, in that the volume occupied
by the integrated components is essentially on the surface of
the semiconductor wafer. Although dramatic improvements
in lithography have resulted in considerable improvements in
2D integrated circuit formations, there are physical limita-
tions to the density that can be achieved in two dimensions.
One of these limitations is the minimum size needed to make
these components. Also, when more devices are put into one
chip, more complex designs are required.

[0004] An additional limitation comes from the significant
increase in the number and lengths of interconnections
between devices as the number of devices increases. When
the number and the lengths of interconnections increase, both
circuit RC delay and power consumption increase.

[0005] Among the efforts for resolving the above-dis-
cussed limitations, three-dimensional integrated circuits
(3DICs) and stacked dies are commonly used. Through-sili-
con vias (TSVs) are thus used in 3DICs and stacked dies. In
this case, TSVs are often used to connect the integrated cir-
cuits on a die to the backside of the die. In addition, TSVs are
also used to provide short grounding paths for grounding the
integrated circuits through the backside of the die, which may
be covered by a grounded metallic film.

SUMMARY

[0006] In accordance with one aspect, a device includes a
semiconductor substrate including a front side and a back-
side. A through-substrate via (TSV) penetrates the semicon-
ductor substrate. A dummy metal line is formed on the back-
side of the semiconductor substrate, and may be connected to
the TSV.
[0007] Other embodiments are also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a more complete understanding of the embodi-
ments, and the advantages thereof, reference is now made to
the following descriptions taken in conjunction with the
accompanying drawings, in which:

[0009] FIGS. 1 through 3 are, in accordance with various
embodiments, cross-sectional views of intermediate stages in
the manufacturing of a wafer comprising dummy through-
substrate vias (TSVs) and dummy metal features on a back-
side of the wafer; and

[0010] FIGS. 4 through 6 are cross-sectional views of
wafers in accordance with alternative embodiments, wherein
the wafers comprise dummy TSVs and dummy metal features
in backside interconnect structures.
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DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0011] The making and using of the embodiments of the
disclosure are discussed in detail below. It should be appre-
ciated, however, that the embodiments provide many appli-
cable inventive concepts that can be embodied in a wide
variety of specific contexts. The specific embodiments dis-
cussed are merely illustrative and do not limit the scope of the
disclosure.

[0012] A novel integrated circuit device comprising
through-substrate vias (TSVs) and the method of forming the
same are provided in accordance with an embodiment. The
variations of the embodiment are then discussed. Throughout
the various views and illustrative embodiments, like refer-
ence numbers are used to designate like elements.

[0013] FIGS. 1 through 3 illustrate cross-sectional views of
intermediate stages in the manufacturing of a wafer compris-
ing dummy metal features on a backside of the wafer and
dummy TSVs in the wafer. FIG. 1 illustrates a portion of
semiconductor chip 10, which may also be a portion of an
un-sawed wafer (also referred to as wafer 10). Wafer 10
includes substrate 12, on which active circuits 24 are formed.
Substrate 12 may be a semiconductor substrate formed of
commonly used semiconductor materials, such as silicon,
silicon germanium, silicon carbide, gallium arsenide, or the
like. Active circuits 24 may include complementary metal-
oxide-semiconductor (CMOS) transistors, diodes, resistors,
capacitors (not shown), and/or the like. Interconnect structure
26 is formed over active circuits 24. Interconnect structure 26
includes a plurality of metallization layers comprising metal
lines 28 (including active metal lines 28A and dummy metal
lines 28B) and vias 30 (including active vias 30A and dummy
vias 30B) in a plurality of dielectric layers 32, which include
commonly known inter-metal dielectrics (IMDs). Metal lines
28 are also commonly known as trench interconnects. Dielec-
tric layers 32 in interconnect structure 26 may include low-k
dielectric layers, which may have k values lower than about
3.0, or even lower than about 2.5.

[0014] Dummy metal lines 28B and dummy vias 30B may
be formed in the metallization layers including the bottom
metallization layer (commonly known as M), the top metal-
lization layer (commonly known as M-top), and all metalli-
zation layers therebetween. Dummy metal lines 28B and
dummy vias 30B in different metallization layers may verti-
cally overlap each other, and connect with each other to form
a tower, or may be isolated from each other. Metal lines 28
and vias 30 may be formed using damascene processes. Alter-
natively, they may be formed by depositing blanket metal
layers, and then etching the blanket metal layers to form
desirable patterns. Active metal lines 28A and active vias 30A
have electrical functions for electrically coupling integrated
circuit devices. For example, active metal lines 28A and
active vias 30A may interconnect different devices in active
circuits 24, and may connect active circuits 24 to overlying
metal pads and solder bumps.

[0015] Metal pads 40 (including active metal pad 40A and
dummy metal pad 40B) are formed over interconnect struc-
ture 26, and may be formed in passivation layer(s) 36, which
may be formed of silicon oxide, silicon nitride, un-doped
silicate glass (USG), polyimide, or the like. Metal pads 40
may comprise aluminum, and hence are also referred to as
aluminum pads 40 throughout the description, although they
may also be formed of, or include, other metallic materials,
such as copper, silver, gold, nickel, tungsten, alloys thereof,
and/or multi-layers thereof. Active metal pad 40A may be
electrically coupled to active circuits 24 through active metal
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lines 28 A and active vias 30A in interconnect structure 26. In
an embodiment, metal pads 40 are formed of aluminum cop-
per (AlCu). Over metal pads 40, under-bump-metallurgies
(UBMs) 42 and metal bump 44 may be formed. In an embodi-
ment, metal bump 44 is a solder bump. In alternative embodi-
ments, metal bump 44 is a copper bump, and may be coated
with nickel, gold, or other metals or metal alloys.

[0016] Dummy metal pad 40B may be formed at a same
level, and formed simultaneously with, active metal pad 40A.
Dummy metal pad 40B, dummy metal lines 28B, and dummy
vias 30B may not have any electrical function. In other words,
they may be electrically decoupled from all active circuits in
wafer 10, and may be electrically decoupled from metal
bumps/metal pads on the surface of wafer 10. In an embodi-
ment, dummy metal pad 40B, dummy metal lines 28B, and
dummy vias 30B are electrically floating. With the formation
of dummy metal pad 40B, dummy metal lines 28B, and
dummy vias 30B, the pattern densities in wafer 10 become
more uniform, and hence the pattern-loading effect in the
formation of metal lines 28, vias 30, and metal pads 40 is
reduced.

[0017] Through-substrate vias (TSVs) 20 (including active
TSV 20A and dummy TSV 20B) are formed in wafer 10 and
extend into substrate 12. In a first embodiment, as shown in
FIG. 1, TSVs 20 are formed using a via-first approach, and is
formed before the formation of a bottom metallization layer
(commonly known as M1). Accordingly, TSVs 20 only extend
into inter-layer dielectric (ILD) 23 that is used to cover the
active devices, but not into the IMD layers in interconnect
structure 26. In alternative embodiments, TSVs 20 are formed
using a via-last approach, and are formed after the formation
of interconnect structure 26. Accordingly, TSVs 20 penetrate
through both substrate 12 and interconnect structure 26, and
extend into substrate 12. Isolation layers 22 are formed on the
sidewalls of TSVs 20 and electrically insulate TSVs 20 from
substrate 12. Isolation layers 22 may be formed of commonly
used dielectric materials, such as silicon nitride, silicon oxide
(for example, tetra-ethyl-ortho-silicate (TEOS) oxide), or the
like.

[0018] Active TSV 20A may be electrically coupled to
active circuits 24, active metal lines 28A and active vias 28B.
Dummy TSV 20B may be electrically coupled to, or may be
decoupled from, dummy metal lines 28B and dummy vias
28B. Further, dummy TSV 20B may physically contact the
dummy features in interconnect structure 26 to form an inte-
grated metal structure. Similarly, with the formation of
dummy TSV 20B, the pattern density of TSV openings (filled
with TSVs 20) may be more uniform than if no dummy TSV
20B is formed, and the pattern-loading effect, for example, in
the etching of substrate 12 for the formation of TSVs 20, is
reduced.

[0019] Referring to FIG. 2, carrier 50 is bonded to the front
side of wafer 10 through adhesive 52. A backside grinding is
performed to remove excess portions of substrate 12 so that
TSVs 20 are exposed. Backside isolation layer 54 is formed to
cover back surface 12B of substrate 12. In an exemplary
embodiment, the formation of backside isolation layer 54
includes slightly etching back surface 12B of substrate 12,
blanket forming backside isolation layer 54, and performing
a light chemical mechanical polish (CMP) to remove the
portion of backside isolation layer 54 directly over TSVs 20.
Accordingly, TSVs 20 are exposed through backside isola-
tion layer 54.

[0020] Next, as shown in FIG. 3, backside interconnect
structure 60 is formed on the backside of wafer 10, and then
carrier 50 is de-bonded. Backside interconnect structure 60
may also include a plurality of metal lines 68 (including

Oct. 13,2011

active metal lines 68A and dummy metal lines 68B) and vias
70 (including active vias 70A and dummy vias 70B) in a
plurality of dielectric layers 72. Dielectric layer 72 may be
formed of dielectric materials, such as silicon oxide, silicon
nitride, polyimide, and/or the like, and may be formed using
CVD, spin-on, or other commonly used methods. Again,
active metal lines 68A and active vias 70A have electrical
functions for interconnecting integrated circuit devices, and
may be electrically coupled to active TSV 20A, active circuits
24, active metal lines 28A, and/or active vias 30A. Dummy
metal lines 68B and dummy vias 70B may not have electrical
functions, and may be electrically floating. However, dummy
metal lines 68B and dummy vias 70B may be electrically
coupled to dummy TSV 20A, dummy metal lines 28 A, and/or
dummy vias 30A, although all of them may be electrically
floating. Throughout the description, when a first dummy
feature is referred to as being “electrically coupled” to a
second dummy feature, it indicates that a conductive path
may be found between the first and the second dummy fea-
tures, although both of them may be floating. Again, metal
lines 68 and vias 70 may be formed either using damascene
processes, or formed by depositing and etching blanket metal
layers. In an embodiment, the backside interconnect structure
includes active metal pad (or bond pad) 74A and dummy
metal pad 74B, wherein active metal pad 74A is used for
bonding the respective chip to another device, such as a die or
a package substrate. Dummy metal pad 74B, on the other
hand, is not used for bonding, and may be electrically float-
ing. In alternative embodiments, UBM 76 and metal bump 78
may be formed on active metal pad 74A.

[0021] In subsequent steps, wafer 10 is sawed into dies,
during the use of the dies, electrical signals may be connected
to active circuits 24, active metal lines 28 A/68A, and active
vias 30A/70A. However, no electrical signal or voltage may
be connected to dummy metal lines 28A/68A and dummy
vias 30A/70A.

[0022] FIGS. 4 through 6 illustrate variations of the
embodiments. Like reference notations in these embodiments
represent like elements as in the previously discussed
embodiments, unless specified otherwise. The embodiment
shown in FIG. 4 is similar to the embodiment shown in FIG.
3, except no dummy vias are formed in any of front-side
interconnect structure 26 and backside interconnect structure
60. However, dummy metal lines 28B and 68B are still
formed. In FIG. 5§, dummy vias 30B are formed in front-side
interconnect structure 26, while no dummy vias are formed in
backside interconnect structure 60. Accordingly, dummy
metal lines 68B are formed as discrete features electrically
insulated from each other. FIG. 6 illustrates the embodiments
with no dummy vias formed in front-side interconnect struc-
ture 26, while dummy vias 70B are formed in backside inter-
connect structure 60. In addition, in each of the embodiments
shown in FIGS. 3 through 6, dummy TSV 20B may, or may
not, be formed, while active TSV 20A is still formed.

[0023] With the formation of dummy metal lines and
dummy vias on the backside of wafer 10, the formation of
backside interconnect structure 60 suffers less from pattern-
loading effects. Further, the dummy metal lines and dummy
vias on the backside of wafer 10 may be connected to the
dummy metal lines and dummy vias on the front side of wafer
10 to form an integrated metal feature. As a result, the likeli-
hood of dielectric peeling between dielectric layers 32 and 72
is reduced, and hence the strength of wafer 10 may be
improved.
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[0024] Although the embodiments and their advantages
have been described in detail, it should be understood that
various changes, substitutions, and alterations can be made
herein without departing from the spirit and scope of the
embodiments as defined by the appended claims. Moreover,
the scope of the present application is not intended to be
limited to the particular embodiments of the process,
machine, manufacture, and composition of matter, means,
methods and steps described in the specification. As one of
ordinary skill in the art will readily appreciate from the dis-
closure, processes, machines, manufacture, compositions of
matter, means, methods, or steps, presently existing or later to
be developed, that perform substantially the same function or
achieve substantially the same result as the corresponding
embodiments described herein may be utilized according to
the disclosure. Accordingly, the appended claims are
intended to include within their scope such processes,
machines, manufacture, compositions of matter, means,
methods, or steps. In addition, each claim constitutes a sepa-
rate embodiment, and the combination of various claims and
embodiments are within the scope of the disclosure.

What is claimed is:

1. A device comprising:

a semiconductor substrate comprising a front side and a
backside;

athrough-substrate via (TSV) penetrating the semiconduc-
tor substrate; and

a first dummy metal line on the backside of the semicon-
ductor substrate.

2. The device of claim 1, wherein the first dummy metal

line is electrically floating.

3. The device of claim 1 further comprising a dummy TSV
penetrating the semiconductor substrate.

4. The device of claim 3, wherein the first dummy metal
line is electrically coupled to the dummy TSV.

5. The device of claim 4 further comprising a second
dummy metal line on the front side of the semiconductor
substrate, wherein the second dummy metal line is electri-
cally coupled to the dummy TSV and the first dummy metal
line.

6. The device of claim 4 further comprising:

a plurality of dielectric layers on the backside of the semi-

conductor substrate;

a plurality of dummy metal lines, with one of the plurality
of dummy metal lines in each of the plurality of dielec-
tric layers; and

a plurality of dummy vias electrically coupled to the plu-
rality of dummy metal lines, with the plurality of dummy
metal lines, the plurality of dummy vias, and the dummy
TSV forming an integrated metal structure.

7. The device of claim 1 further comprising a bond pad on
the backside ofthe semiconductor substrate, wherein the first
dummy metal line is at a same level as the bond pad.

8. The device of claim 1 further comprising a dummy via
on the backside of the semiconductor substrate and connected
to the first dummy metal line.

9. A device comprising:

a semiconductor substrate comprising a front side and a

backside;

an active circuit on the front side of the semiconductor
substrate;

athrough-substrate via (TSV) penetrating the semiconduc-
tor substrate;

a dummy TSV penetrating the semiconductor substrate;
and
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a first dummy metal line on the backside of the semicon-
ductor substrate and electrically coupled to the dummy
TSV, wherein the first dummy metal line and the dummy
TSV are electrically floating.

10. The device of claim 9, wherein the first dummy metal

line physically contacts the dummy TSV.

11. The device of claim 9, wherein the semiconductor
substrate is a portion of a chip, and wherein the device further
comprises:

a bond pad at a back surface of the chip; and

a dummy metal feature at a same level as the bond pad.

12. The device of claim 9 further comprising:

a plurality of dielectric layers on the backside of the semi-
conductor substrate; and

a plurality of dummy metal features, with each of the
plurality of dielectric layers comprising one of the plu-
rality of dummy metal features therein, and wherein the
plurality of dummy metal features and the dummy TSV
form an integrated metal structure.

13. The device of claim 12 further comprising a plurality of
dummy vias, each in one of the plurality of dielectric layers
and contacting a respective one of the plurality of dummy
metal features.

14. The device of claim 9 further comprising a second
dummy metal line on the front side of the semiconductor
substrate.

15. The device of claim 14, wherein the second dummy
metal line is electrically coupled to the dummy TSV and the
first dummy metal line.

16. The device of claim 14 further comprising:

a plurality of dielectric layers on the front side of the

semiconductor substrate; and

a plurality of dummy metal features, with each of the
plurality of dielectric layers comprising one of the plu-
rality of dummy metal features therein, wherein the plu-
rality of dummy metal features is electrically coupled to
the dummy TSV.

17. A device comprising:

a semiconductor substrate comprising a front side and a
backside;

an active circuit on the front side of the semiconductor
substrate;

athrough-substrate via (TSV) penetrating the semiconduc-
tor substrate;

a dummy TSV penetrating the semiconductor substrate;

a first plurality of dielectric layers on the backside of the
semiconductor substrate;

a first plurality of dummy metal features, with each of the
first plurality of dielectric layers comprising one of the
first plurality of dummy metal features therein;

a second plurality of dielectric layers on the front side of
the semiconductor substrate; and

a second plurality of dummy metal features, with each of
the second plurality of dielectric layers comprising one
of the second plurality of dummy metal features therein,
and wherein the first and the second plurality of dummy
metal features and the dummy TSV form an integrated
metal structure, and are electrically floating.

18. The device of claim 17 further comprising a bond pad
on the backside of the semiconductor substrate, wherein one
of'the first plurality of dummy metal features is at a same level
as the bond pad.

19. The device of claim 17, wherein one of the first plurality
of dummy metal features is a dummy via.
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