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Claim Construction

Terms
“disposed in at least  “located outside a District Court: Indefinite
one corner of a round or ovoid
semiconductor geometrical shape This Proceeding: no
substrate” inscribed within the construction necessary
edges of the

semiconductor die”

“a backside metal “a backside metal layer No construction
layer on a bottom in contact with a necessary
surface of said bottom surface of said
semiconductor semiconductor
substrate” substrate”
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“disposed in at least one corner of a semiconductor substrate”

“located outside a round or ovoid geometrical shape inscribed within the edges of the semiconductor die”

POR, 18-25
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“disposed in at least one corner of a semiconductor substrate”

“‘located outside a round or ovoid geometrical shape inscribed within the edges of the semiconductor die”

Fig. 3A
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“disposed in at least one corner of a semiconductor substrate”

Delaminated Area

Position =0.5

Position =1

Crack Front (b)

Position =0

Position =0.5

Position =0.5

Location of initial Position =1 Position =1 Towards
delamination center of
ackage
(a) (c) (d)
ig. 8. (a) Illustration of the location of initial delamination (b) A convex initial delamination (c) A concave delamination (d) A straight
delamination
POR, 21-22
Ex. 2007
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“disposed in at least one corner of a semiconductor substrate”
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“a backside metal layer on a bottom surface of said semiconductor substrate”

“a backside metal layer in contact with a bottom surface
of said semiconductor substrate”

L. A structiure comprising:

at least one anchor via disposed in at least one cormer of a
semiconductor substrate;

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

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

Ex. 1001, 7:58-8:3

F FABRICANT.-

9. The structure of claim 1, wherein said metal liller within
said at least one anchor via s bonded 1o a metal laver over-
lying said semiconductor substrate.

Ex. 1001, 8:27-30
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“a backside metal layer on a bottom surface of said semiconductor substrate”

“a backside metal layer in contact with a bottom surface
of said semiconductor substrate”

One conventional method of adhering a backside metal Flg. 1B
layer to a substrate relies on forming o backside metal stack 182
having several layers, the first of which must form an adhesive /
bond with the substrate. For example, an interface layer may
be deposited on a bottom side of the substrate followed by a
thicker current carrving layer, and finally an outer packaging

contact layer. However, fabrication procedures such as semi-
* * *

130

ors

=
L

cially near the edges and/or cormers of the die. Because
adhesion of the backside metal stack to the substrate is almost
entirely dependent on the adhesive qualities berween the sub-
strate and the interface layer, unaccepiably low yields are 150“
often achieved during labrication due to the backside metal
layer peeling from the semiconductor substrate,

Ex. 1001, 1:24-39

-

158 X

Ex. 1001, Fig. 1
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“a backside metal layer on a bottom surface of said semiconductor substrate”

“a backside metal layer in contact with a bottom surface
of said semiconductor substrate”

Fig 1 B HI¥EL LD LAY Ll Ll.lk'JK.". l|1.J|-..,- layel bUk‘-JI--LI."- A LNLSTRI DR LR N LD LR
example. As shown in FIG. 18, metal filler 134 may protrude

132 130 from bottom side 112 to form protruding portion 136 such

—— / that when interface layer 152 is deposited on bottom side 112

of semiconductor substrate 110 the additional contact
between metal filler 134 and interface laver 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 laver 152 may be formed from metals such as titaninm or
y 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
d 154 using metals such as gold or silver to provide a very low
resistance contact surface. Packaging layer 156 may subse-
quently be connected to, one or more contacts, such as contact
18R frwr avamnls which mov ba o enldar himms anoa eamicon.

Ex. 1001, Fig. 1
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Ground 1: Conn

Corner Corner
COPPER
COPPER PLANE 20
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Fig.2
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Ground 1: Conn

Corner Corner

Carrier

Substrate
10 ST

COPPER
RIVETS 14

Fig.2

COPPER
PLANE 20

Corner Corner
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Ground 1: Conn as to claim 9

L. A structure comprising:

at least one anchor via disposed in at least one cormer ol a
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 hackside metal layer on a bottom surface of said semi-
conductor substrate. said backside metal laver heing
honded to said protruoding 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 o one or more
active devices in said semiconductor substrate.

9. The structure of claim 1. wherein said metal filler within
said at least one anchor via 15 bonded 1o a metal layer over-
Iving said semiconducior substrate.

F FABRICANT.-
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Ground 1: Conn as to claim 9

Claim 1

substrate 10.” Conn, [0028]. Separately. Conn discloses * [=] 14 dof]

not necessarily have to go all the way through” the anchor vias. Id. This means the

Claim 9

Conn discloses “another conducting laver 30 is formed on the second main

surface of the carrier substrate 10. as shown in FIG. 3.” Conn. [0037]. Like

anchor vias and are not designed for providing electrical

connection (including ground connection) to any active device on that side.

/ ZI Carrier

0?

Conducting
Layer 20 Anchor Via

Pet., 37-38

F FABRICANT.-

conducting layer 20, conducting laver 30 is similarly bonded to the anchor vias.
Conn. [0038]. [0040]-[0041]. Thus. conducting laver 30 constitutes the claimed
overlying “metal laver.” Thompson, 9100.
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Conn. Fig. 3 (rotated bv 180°).
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Ground 1: Conn as to claim 9

Claim 9

2 0. So here there's two copper Conn discloses “another conducting laver 30 is formed on the second main
3 planes on either side of the silicon surface of the carrier substrate 10. as shown in FIG. 3.” Conn. [0037]. Like
i substrate, is that right? — —— :
5 . The co r plane 20 and copper conducting layer 20, conducting laver 30 is similarly bonded to the anchor vias.
& plane 30 on opposite sides of the Conn. [0038]. [0040]-[0041]. Thus. conducting laver 30 constitutes the claimed
7 substrate. . )
rake i overlying “metal laver.” Thompson, 9100.
g Q. 2nd ons of those sides would
9 hawve some devices on it, is that right?
10 ME. ZRNG: Objection; form. 0 3NYId
11 A, So there's a silicon substrate. m@
= 1 1
12 | P(IIISITEL w<l:ruld Lmderutelmd 1:_hat if you're £'g’d
13 making an integrated circuit you'd hawve ’
. . : 0—T NODITIS
14 transistors and device elements on one side “-—h-\" Sii
15 of that silicon substrate. / ¥24d00
0O ANId . olne 20
Ex. 2009 (Thompson Dep.) 47:2-15 A —Crper Fane

Conn. Fig. 3 (rotated bv 180°).

POR, 38-42
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Ground 2A and 2B

or more active devices in said semiconductor substrate.” Nevertheless. to the extent

that HID may (erroneously) argue that Conn does not expressly disclose

“backside™ or “active devices.” they would have been obvious based on Conn and

a POSA’s knowledge. Thompson, 9110.

Pet., 45
4 Q. Okay, and =0 you're using that 22 | 0. Right, and with respect to
5 knowledge of a POSITA to f£ill in any 23 claim 1, that's your use of knowledge of a
& poseible gaps in Comn relating to either 24 BOSITA. Just to make sure I understand the
7 backside or active devices, is that right? 25 borders of this.
2] A. Right, I think Comn doesn't 1 A. For claim 1 I'm using knowledge
9 hawve these gaps. But to the extent somecne 2 of a POSITA with support from Wang to show
10 would argue a backside metal is missing or 3 that backside metal and active devices
11 active device is missing, a POSITA would 4 would be cbvicus elements to modify Conn
12 know based on their knowledge of integrated b with.
13 eircuits they would not be missing. Ex. 2009 (Thompson Dep.) 51:22-52:5
Ex. 2009 (Thompson Dep.) 50:14-13
= FABRICANT. 16
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Ground 3A and 3B: Gambino

Single Packaged Die (After Dicing)

e

TSV 12

. FIG.5

POR, 45-54
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Ground 3A and 3B: Gambino

Second. the process of making the proposed combination 1s predictable

because the same process used for manufacturing Gambino’s electrical TSVs can

be used to manufacture the anchor vias. Thompson. §142. As illustrated by

Dr. Thompson. Gambino’s method can yield the same rivet-like anchor via

structure contemplated by Conn—the resulting will form protruding

portions bonded to the backside metal. Id. Thus, the proposed combination does

not require modification to Gambino’s existing manufacturing method. /d.

Pet., 64

POR, 46-47
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Ground 3A and 3B: Gambino

142. Second. the process of making the proposed combination is
predictable because the same process used for manufacturing Gambine’s electrical
TSVs can be used to manufacture the anchor vias. As discussed i §XIL.A.2.
Gambino’s manufacturing method (Gambino, [0020] — depositing the via
before forming the backside metal) can yield the same rivet-like anchor via
structure contemplated by Conn—the resulting will form protruding
portions bonded to the backside metal. Thus. the proposed combination does not

require modification to Gambino’s existing manufacturing method.

Ex. 1003 (Thompson Dec.), q 142

POR, 46-47
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Ground 3A and 3B: Gambino

[0020]  As one example. Bosch deep reactive 1on etching
(DRIE) can be used to fabricate the TSVs with almost any
diameter, from the submicromeier level o hundreds of
micrometers. In more specific embodiments, a via can be
formed 1n a front side of the die 10 using conventional lithog-
raphy and etching processes. The via would typically extend
only partially through the die 10 (or substrate §). After for-
mation of the via, metal can be deposited therein using con-
ventional deposition processes such as, for example, electro-
plating or chenucal vapor deposiion  techmiques. In
embodiments, the metal can be any approprate metal used in
semiconductor manulacturing processes lor TSVs such as,
for example, copper. The backside of the substrate 5 then
undergoes a thinmng process, e.g.. a polishing and grinding
process, in order to expose the TSVs 12,
Ex. 1005 (Gambino), 9 20

POR, 47-48
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Ground 3A and 3B: Gambino

"Anchor"
Via

"Anchor"
Via

TSV 12

Metal 16 16

/// Main Backsi

FIG. 5 FIG. 5

Gamhinn Fio S Gamhinn Fio 5

POR, 49-52
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Ground 3A and 3B: Gambino

100

2 TSV 12

Metal 1618

FIG. 5

/ Main Backside

Gamhinn Fio 5

F FABRICANT.-

ISV 12 15, in torn, in mechanical and electrical commumnica-
ton with the backside metal 16. In embodiments. the hack-
side metal 16 has a planar surtace, which connects to a sub-
strate ground plane 22. The substrate ground plane 22 is
konded to the substrate 24. In embodiments, the construction
of the device 100 does not require wirebonding techmques

Ex. 1005 (Gambino), § 30

POR, 49-50
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Ground 3A and 3B: Gambino

[0020]  As one example. Bosch deep reactive 1on etching
(DRIE) can be used to fabricate the TSVs with almost any
diameter, from the submicrometer level to hundreds of
micrometers. In more specific embodiments, a via can be
formed 1n a front side of the die 10 using conventional lithog-
raphy and etching processes. The via would typically extend
only partially through the die 10 (or substrate §). After for-
mation of the via, metal can be deposited therein using con-
ventional deposition processes such as, for example, eleciro-
plating or chemical vapor deposiion  techmques. In
embodiments, the metal can be any appropriate metal used in

"Anchor’
Via

for example, copper. The backside of the substrate § then
undergoes a thinmng process, e.g.. a polishing and grinding
process, in order to expose the TSVs 12,

Dummy Metal

no rivet-like ]
protruding portion

Fq‘

Ex. 1005 (Gambino), § 20

POR, 51

F FABRICANT.» 23
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



Ground 4: Torii

[0048] Note that in the present invention, a TSV provided
with main bumps is referred to as a main TSV for the reason
provided with sub-bumps 15 referred 1o as a sub-TSV. The
sub-TSV is a dummy which is normally not used as a current
pathway, but can be used as a subsidiary current pathway,
such as a current pathway for releasing static electricity or the
like.

Ex. 1009 (Torii), [0048]

POR, 55-56
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Ground 4: Torii

Metal joining layer 87 S Etp 82
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Fig. 46
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Ground 5:

FIG. 3B
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