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1 APPEARANCES 1 SThonpson
2 .
3 FABRI CANT LLP 2 THE REPCRTER  The parties and
Attorneys for the Patent Owner 3 counsel participating in this deposition
4 411 Theodore Frenmd Avenue, #206 South 4 acknow edge that | am not phys| Ca' |y
Rye, New York 10580 . . .
5 646. 797. 4343 5 present and wll be reporting this
BY: JOSEPH MERCADANTE, ESQ 6 deposi tion renotely.
3 j mer cadant e@abri cantl | p. com 7 They further acknow edge that, in
8 FI NNEGAN HEDERSON FARABOW 8 lieu of an oath adninistered in person, the
GARRETT & DUNNER LLP 9 wtness will be swornin renotely.
9 Attorneys for the Petitioner SAVBUNG 10 The parties and their counsel
901 New York Avenue, NW . .
10 Washi ngton, D.C. 20001 1 consent to this arrangenent and waive any
202. 408. 4324 12 objections to this manner of reporting.
1 BY: CHEN ZANG Ph.D., ESQ 13 Dr. Thonpson, woul d you pl ease rai se
chen. zang@i nnegan. com .
12 JCSHUA L. GOLDBERG, ESQ 14 your right hand.
j oshua. gol dber g@i nnegan. com 15 (Wtness conplies.)
13 ABHAY A WATVE, Ph.D., ESQ 16 THE REPCRTER Do you swear that the
abhay. wat we@ i nnegan. com
14 17 testinony that you are about to give wll
15 18 be the truth, the whole truth, and nothing
13 19 but the truth?
18 20 THE WTNESS: | do.
;(9) 21 SCOIT E THOWSON Ph. D, having been first
21 22 duly sworn by a Notary Public of the State of
22 23 New York, was examned and testified as
23 24 fol | ows
24
25 25
Page 4 Page 5
1 S. Thonpson 1 S. Thonpson
2 EXAM NATI CN BY 2 Nunber 9, 147,609 B2, narked for
3 MR MERCADANTE 3 identification.)
4 Q ®od norning, again, Dr. Thonpson. 4 (Bxhibit 2, Declaration of Dr. Scott
5 A Good nor ni ng. 5 E Thonpson, Ph.D. in Support of Petition
6 Q As previously, ny name is Joseph 6 for Inter Partes Review of united States
7 Mercadante, and | will be taking your 7 Patent No. 9,147,609, narked for
8 deposi tion today. 8 i dentification.)
9 Earlier today we conducted another 9 (Bxhibit 3, Excerpts fromthe
10 deposition in which | went over some ground 10 prosecution history of the '609 patent,
11 rul es. 11 marked for identification.)
12 Do you understand those ground rules |12 (BExhibit 4, US Patent Application
13 to also apply to this deposition? 13 Publ i cati on 2009/ 0278237, narked for
14 A Yes. 14 identification.)
15 Q Has anyt hi ng changed since this 15 Q Exhibit 1 is the '609 patent,
16 norni ng about your nental state or your ability |16 9,147,609. Exhibit 2 is your declaration
17 to conduct this deposition? 17 submtted in this proceeding. Exhibit 3 are
18 A No. 18 excerpts fromthe prosecution history of the
19 Q Do you continue to not have access 19 '609 patent. And Exhibit 4 is US Patent
20 to any chat or enail prograns at this tine? 20 Application Publication 2009/0278237 to Cooney,
21 A That's correct. 21 which you refer to, and | wll refer to, as
22 Q I"ve put four exhibits into the 22 Cooney.
23 chat, which will be Exhibits 1, 2, 3 and 4 to 23 Do you see those docunents?
24 this deposition. 24 A | do.
25 (Exhibit 1, United States Patent 25 Q And you have those docurents |ocal |y
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Page 6 Page 7
1 S. Thonpson 1 S. Thonpson
2 inthe roomwth you; is that correct? 2 Q Coul d you pl ease open up your
3 A | do. 3 decl aration, which is Exhibit 2?
4 Q I"dlike to first start with 4 A | have it open.
5 Exhibit 1, the '609 patent. 5 Q In this declaration, |ike the other
6 Coul d you open that for ne, please? 6 one we discussed earlier today, you have a
7 A | have it open. 7 section titled "Technol ogy Background and State
8 Q Do you see there are two inventors' 8 of the Prior Art," which begins on page 23.
9 names, M. Jebory and M. Howard? 9 Do you see that?
10 A Yes. 10 A | do.
11 Q Do you know t hose i ndivi dual s, 11 Q And in this section, you rely on
12 ei ther personally or professional ly? 12 sonme docunents to show your general
13 A | do not. 13 understandi ng of the state-of-the-art that are
14 Q Have you ever heard of then? 14 not relied on in the body of your report; is
15 A | have not. 15 that correct?
16 Q And this patent, like the patent we |16 MR ZANG (bjection. Form
17 tal ked about earlier today, originated at 17 A | amjust show ng what a PCSI TA
18 Newport Fab LLC which is a d/b/a of Tower 18 woul d knowin this tine frame. |'mteaching
19 Seni conduct or . 19 the technol ogy; that's what 1'mdoing in the
20 Do you see that? 20 background secti on.
21 A | see that. 21 Q Ckay. And so, aside from Cooney and
22 Q Since | asked you questions earlier |22 the other references specifically identified in
23 today about Tower, has anything el se cone to 23 the body of your report, you are not relying on
24 mnd that you know about Tower Senmiconductor? 24 any of these background or
25 A No. 25 state-of-the-prior-art references to formyour
Page 8 Page 9
1 S. Thonpson 1 S. Thonpson
2 invalidity opinions; is that correct? 2 about fields that would be sinilar enough to
3 MR ZANG (bjection. Form 3 el ectrical engineering would al so apply here;
4 A | use Cooney, Dean, Chen and Farooq 4 is that correct?
5 inthe grounds. The other ones are just 5 A Correct.
6 support material . 6 Q And in paragraph 74, you state that
7 Q Ckay. | have some questions about 7 you were a person of ordinary skill inthe art
8 the level of ordinary skill inthe art that you | 8 as of Cctober 7, 2011; is that correct?
9 proposed for this patent, which is in paragraph | 9 A Can you repeat that?
10 73 of your decl aration. 10 Q Sure.
11 Let me know when you' re there. 11 I'n paragraph 74 of your report right
12 A ' mhere. 12 here, you state that you were at |east a person
13 Q In this paragraph, you state that 13 of ordinary skill in the art as of GCctober 7,
14 it's your opinion that "a person of ordinary 14 2011; is that correct?
15 skill inthe art, pertinent to the '609 patent, |15 A That's correct.
16 woul d have had at |east a naster's degree in 16 Q And, as of that date, you were
17 electrical engineering or a simlar field and 17 likely a person of extraordinary skill in the
18 at least two years of experience working on 18 art; is that correct?
19 sem conduct or systens. " 19 MR ZANG (ojection. Form
20 I's that correct? 20 A | had credentials, such as the | EEE
21 A That's correct. 21 fellow, so I'mnot -- I'mnot scoring nyself in
22 Q And do you see where you nention a 22 any way.
23 simlar field here? 23 Q But you have credentials -- in 2011,
24 A | do. 24 you had credential s beyond that of the person
25 Q And your testinony earlier today 25 of ordinary skill in the art; is that correct?
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1 S. Thonpson 1 S. Thonpson
2 A Correct. 2 sayi ng a PCSl TA readi ng Cooney knows all the
3 Q You had additional education and 3 elenents are present. That's all |'mdoing for
4 experience, correct? 4 the anticipated ground.
5 A Correct. 5 Q And in the obviousness ground, 1B,
6 Q So you have one ground in this 6 you were relying on Cooney in conbination wth
7 decl aration, but you' ve broken it up into an 7 the know edge of a person of skill inthe art;
8 anticipation ground, which you |abel 1A and 8 is that correct?
9 then an obvi ousness ground, which you | abel 1B, 9 MR ZANG (ojection. Form
10 is that correct? 10 A So, ground 1B is there in case the
11 And |'msorry, | nisspoke, that was |11 patent owner wants to argue ground 1A had
12 a bad question, because there is nore than one |12 m snoner s.
13 ground in the declaration. 13 I'msaying a single reference of
14 In the ground that you've labeled A |14 Cooney and an understanding a PCBl TA woul d make
15 or ground 1, you state that "the clains are 15 the invention obvious.
16 anticipated by Cooney or alternatively obvious |16 Q Here, as in -- strike that.
17 over Cooney." 17 Could you turn to the claim
18 I's that correct? 18 construction section, please? It starts on
19 A For ground 1, right. | have other 19 page 41. (oes to 42.
20 grounds for sone other clains. 20 A ' mthere.
21 Q (kay. Wth respect to the 21 Q In paragraph 70, you state that you
22 anticipation ground, 1-A are you relying at 22 were "not asked to expressly construe any terns
23 all on inherent anticipation? 23 at this tine but was asked for purposes of this
24 MR ZANG (bjection. Form 24 declaration to apply the plain and ordinary
25 A So, again, the same; ['m-- |I'm 25 meaning of the claimterns as they woul d have
Page 12 Page 13
1 S. Thonpson 1 S. Thonpson
2 been understood by a person of ordinary skill 2 correct?
3 inthe art at the earliest clained priority 3 A Inclaim-- well, looking at 1G1,
4 date of the '609 patent." 4 it says: "Slicon vias have a pi nched- of f
5 Do you see that? 5 region at the bottom"
6 A | do. 6 Q It says "at a bottomportion,"
7 Q And was it counsel who asked you to 7 correct?
8 apply the plain and ordinary meaning of the 8 A "At a bottomportion." Correct.
9 claimterns? 9 Q Wat do you understand a pi nched- of f
10 A It was. 10 region to nean?
11 Q On the last page of this 11 A Please go to page 3 of 3 of ny
12 declaration, it's dated Septenber 24, 2024. 12 report, where | show page 4 of the '609 patent.
13 Since you signed this declaration, 13 Let me know when you're there.
14 has any naterial cone to your attention that 14 Q I'mthere.
15 changes your ultimate opinions regarding 15 A The spec didn't -- of the '609 did
16 validity in this case? 16 not put requirenents on the height of the
17 A No. 17 pi nched-of f region, but it did give us a figure
18 Q Have you revi ewed any additional 18 to guide us of what a pinched-off region is.
19 materials, such as the institution decision? 19 In Figure 4, they |abel 438 the
20 A | have. 20 pi nched- of f region, and you can see why they
21 Q Aside fromthe institution decision, |21 did that.
22 what did you review, if anything? 22 The through silicon via narrows
23 A Not hi ng. 23 right at the line bel owthe top of the
24 Q So the clains of the '609 patent 24 pi nched- of f region, and also the -- that
25 tal k about a pinched-off region; is that 25 narrow ng of the TSV causes the void to taper.
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Page 14 Page 15
1 S. Thonpson 1 S. Thonpson
2 So it iswththis diagram | 2 Q So the point at which the TSV
3 understand a pi nched-of f region to be where, at | 3 becomes narrower than where it starts at the
4 | east for the -- the bottom pi nched-of f region 4 top is the point at which the pinched-of f
5 near the TSV is narrowng and the void is being | 5 regi on begi ns?
6 seal ed of f. 6 MR ZANG (bjection to form
7 Q Does the termor the phrase 7 A If you ook at Figure 4, right at
8 “pi nched- of f region" have any particul ar 8 the |ine where the top of the pinched-of f
9 special neaning in the senconductor arts or is | 9 region is |abeled, two things are happening.
10 that just a plain English tern? 10 (he is the -- through a silicon via
11 MR ZANG (bjection. Form 11 is getting narrower, and because there's
12 A Again, it would depend on what 12 conformal deposition, that starts the process
13 sem conduct or docurent you're referring to. In |13 of the void getting sealed off. So as the TSV
14 the through silicon via, a PC8 TA woul d 14 narrows nore and nore the void gets seal ed off,
15 understand this as being a narrowing of the -- |15 and then gets conpletely sealed off.
16 of the TSV. 16 Q And when you tal k about the void,
17 Q I'n your opinion, would any narrowng |17 you're tal king about the |abel 432 in this
18 of the TSV qualify as pinched-of f regi on? 18 Figure 4 of the patent?
19 MR ZANG (bjection. Form 19 A I'mreferring to the hol | ow center
20 A So | don't have to study that case 20 inthis figure. A Intel, we would call this
21 or the invalidity, but I know, based on what 21 a-- aburied void; that's termnology | will
22 they're teaching me in Figure 4, the 22 sonetines refer this to, because it's a void
23 pi nched- of f region is being | abel ed t hat 23 that's sealed off top and bottom and, |ike
24 because the TSV is narrowing and the void is 24 most conpanies, if you don't have a -- if you
25 bei ng seal ed of f. 25 have a void exposed, it causes yield problens.
Page 16 Page 17
1 S. Thonpson 1 S. Thonpson
2 Q Wiat kind of probl ens? 2 Let's tal k about Cooney. Again, |
3 A V@l | -known probl ens such as chemical 3 like a lot of your annotations, so | would |ike
4 pover slurry getting into the void and 4 to talk about Figure 10 of Gooney, which you' ve
5 contaninating the via. 5 got annotated on page 45 of your declaration.
6 Q So your understanding of the 6 Let ne know when you're there.
7 pi nched-off re -- the proper interpretation of 7 A I''mhere.
8 a pinched-off region is any area of the via 8 Q So in Cooney, Cooney discloses a TSV
9 where the via narrows as conpared to the top of | 9 with an optional void.
10 the via; is that correct? 10 VWul d you agree with ne?
11 MR ZANG (bjection. Form 11 A | would agree with you.
12 A So, that's not what | said. It's 12 Q And your opinionis that the viain
13 where the via is narrowing and sealing off the |13 Cooney, which we see here in Figure 10, that
14 voi d. 14 you' ve annotated in either pink or purple, has
15 Q Vel |, you keep bringing the void in, |15 a pinched-off region; is that correct?
16 and we're not there yet. 16 A Yes, this via has a pi nched- of f
17 VWul d you agree with ne that, if a 17 region. | don't label it in this diagram
18 via does not have a void, that if it's 18 There's other diagrans where | do | abel this.
19 conpletely full, that it could still have a 19 Q But this via disclosed in Cooney has
20 pi nched- of f regi on? 20 a pinched-of f region, regard ess of whether the
21 MR ZANG (bjection. Form 21 void is there or not; is that correct?
22 A That's not a case | had to anal yze 22 MR ZANG (pjection. Form
23 for this -- for thisinvalidity. 23 A Again, that's not a case |'ve had to
24 Q So, all right, we'll junp ahead a 24 analyze. In-- on page 49 in ny report, |
25 little bit. 25 anal yze this case where it is only relevant to
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Page 18 Page 19
1 S. Thonpson 1 S. Thonpson
2 have a void for the invalidity raised to the 2 does not change whether the void is there or
3 clai ns. 3 not .
4 Q Vel |, whether the TSV in Gooney is 4 So woul d you agree with ne that,
5 conpletely filled or not, its shape does not 5 regardl ess of the presence of the void, the TSV
6 change; is that correct? 6 in Gooney, in your opinion, has a pi nched-of f
7 MR ZANG (bjection. Form 7 regi on?
8 A Vel |, the hollow center is changi ng 8 MR ZANG (ojection. Form
9 the shape of the TSV. It's changing the 9 A So, again, |'monly analyzing the
10 resi stance and i nduct ance of the TSV. 10 case where there is a void, and the pinched-of f
11 Q But whether the -- the TSVis 11 region is where the via narrows, and it's al so
12 conpletely filled or not, it doesn't change the |12 sealing off the void.
13 external shape of the TSV, does it? 13 THE REPCRTER | think
14 MR ZANG Sane obj ection. 14 M. Mercadante is gone. He just |ogged
15 A The etched apparatus woul d still 15 back in.
16 have the same shape. 16 MR MERCADANTE | don't knowif you
17 Q Rght. And that shape, in your 17 are still on the record. The Zoomfroze
18 opi nion, has a pinched-off region; is that 18 and | dropped of f.
19 correct? 19 Q It looks Iike there was an answer
20 A So, again, | don't anal yze that 20 that | didn't hear because |'mfrozen. And the
21 case. | analyze the case where thereis a-- a |21 ansver was: "So, again, |'monly analyzing the
22 voi d where the via is narrowing and it's al so 22 case where there is a void, and the pinched-of f
23 sealing off the void. 23 region is where the via narrows, and it's al so
24 Q But you do anal yze the case, because |24 sealing off the void." So | wll just -- 1"l
25 you said that the shape of the etched apparatus |25 just go fromthere.

Page 20 Page 21
1 S. Thonpson 1 S. Thonpson
2 So, Dr. Thonpson, you can't tell ne 2 Q You al so applied the plain and
3 that -- you can't tell me whether the etched 3 ordinary neaning of the term"tapered,” in
4 apparatus in Gooney has a pinched-off region if 4 performng your analysis; is that correct?
5 there is no void inside the TSV? 5 A | did.
6 MR ZANG (bjection. Form 6 Q Does the term"tapered’ have a
7 A That's not a case |'ve anal yzed for 7 particular neaning in the semconductor arts or
8 ny report. So, at this point, | would want to 8 did you just apply the plain English
9 study that before giving you an opi nion. 9 understandi ng of that tern?
10 Q Voul d you pl ease turn to paragraph 10 MR ZANG (pjection to form
11 154 -- no, I'msorry, 152 of your report, on 11 A Taper is a word that woul d be used
12 page 83. 12 indifferent contexts, but, in the context of
13 A Par agr aph 152? 13 the '609, it's referring to how the hol | ow
14 Q 152, yes, that's correct. 14 center closes off.
15 At the bottomof it, you'll see an 15 Q So if something is tapered, it is
16 annotated version of Figure 6 at Cooney. 16 sonehow reduci ng in thickness, going in one
17 A " mhere. 17 direction; is that generally correct?
18 Q In Figure 6, as annotated in 18 M ZANG (pjection. Form
19 paragraph 152 of your declaration, you added in |19 A In Figure 4 of the '609 patent, the
20 the hol | ow center inside the TSV: is that 20 width of the hollow center is narrow ng, so
21 correct? 21 that's why it's tapered.
22 | will withdrawthe question. That |22 Q I's the tapering of the TSV in Cooney
23 hol low center is in Figure 6. M fault. 23 synonynous W th beconing pi nched of f?
24 A That's what | thought. | was just 24 MR ZANG (pjection. Form
25 going to triple-check nyself before | answered. |25 A Can you -- | don't quite understand
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Page 22 Page 23
1 S. Thonpson 1 S. Thonpson
2 the question. Can you break it up? 2 MR ZANG (pjection. Form
3 Q Sure. 3 A The pi nched-of f region is referring
4 Vel |, how about this: Let's point 4 to the narrowi ng of the TSV, and the tapering
5 you to your report. 5 you' re referring to, the narrow ng of the void;
6 Coul d you turn to paragraph 166 of 6 so they're different, but they are related in
7 your declaration, please, it's on page 90? 7 the sense Cooney had the same aperture, a TSV.
8 A Ckay. 8 They're filling it the same way wth confornal
9 Q In paragraph 166, you say: "As 9 tungst en.
10 illustrated in Figure 5 of Cooney bel ow, the 10 And so, as the TSV narrows, the
11 wal|'s of the aperture are tapered towards the 11 width of the void is also going to narrow and
12 bottomof the substrate (e.g., in regions R3 12 t aper.
13 and R4) due to the disclosed ' dowward pointing |13 Q So in this case, in Gooney, the
14 torpedo shape' of the aperture." 14 pi nched- of f region of the TSV causes the
15 Do you see that? 15 tapering of the void; is that accurate?
16 A | do. 16 MR ZANG (bjection. Form
17 Q And then, in the annotated version 17 A So | think it's helpful to look at
18 of Figure 5 whichis on the next page, you 18 the -- again, the Figure 4 of the '609 patent.
19 state that the -- well, you just colored in 19 Focus on the hol | ow center, where it has a
20 Figure 5. 20 constant uni formwi dth.
21 But, is it your opinion that the 21 That width remains constant until
22 tapering in the bottomportion of the TSVin 22 the width of the TSV narrows; and once the
23 Cooney, that you're talking about in Figure 23 width of the TSV narrows, then the width of the
24 166, is synonymous with the pinched-off region |24 voi d narrows.
25 that you annotated earlier? 25 Q So it's the narrowing of both the
Page 24 Page 25
1 S. Thonpson 1 S. Thonpson
2 TSV and the void that causes both the 2 the sem conductor substrate; is that correct?
3 pi nched- of f region and the tapering; is that 3 MR ZANG (bjection. Form
4 correct? 4 A It says in claimelenment 1B-2, vias
5 MR ZANG (bjection. Form 5 having a holl ow center to reduce thernmal stress
6 A That's not what | said. It's the 6 in the sem conductor substrate.
7 narrow ng of the TSV that causes the void then 7 Q And coul d you pl ease explain to me
8 to becone narrow and taper. 8 what thermal stress is?
9 Q And woul d you agree with ne that 9 A It's stress that results from
10 when you use confornal deposition, the shape of |10 tenperature because material s have different
11 the void is always going to mrror the shape of |11 CTE that stands for coefficient of thernal
12 the aperture? 12 expansi on.
13 MR ZANG (bjection. Form 13 Q So you've got avia-- at least in
14 A Confornmal deposition neans the 14 Cooney, you've got a via full of tungsten,
15 deposition foll ows the shape of the aperture, 15 correct?
16 and then there's a resulting void fromthat 16 A In Cooney, the filmmaterial is
17 which, inthe Figure 4 of the patent, in the 17 tungsten, and then there's a buried void that's
18 mddl e part of the void where the width of the |18 -- that's hol | ow.
19 TSV is not being changed, the void wdth 19 Q Rght. And generally speaking,
20 remai ns constant. 20 tungsten will expand nore when it gets hot than
21 But, as the width of the TSV 21 silicon does; is that correct?
22 narrows, then the width of the voidis also 22 A The CTE is larger for tungsten than
23 going to narrow 23 the CTE for silicon. And so, if we just have
24 Q The chal I enged cl ai ms of the ' 609 24 both material sitting on a table, that means
25 patent require a reduction in thermal stress in |25 tungsten woul d expand nore than silicon or bul k
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Page 26 Page 27

1 S. Thonpson 1 S. Thonpson

2 material sitting on a table, with tenperature. 2 general. |'ve seen cases in ny career where

3 Q And so when -- woul d the person of 3 you had large thernal stress that caused
4 ordinary skill inthe art understand that, when | 4 del am nation of layers, or even cracking of the

5 sem conductors get hot, that thermal stress is 5 siliconitself.

6 caused by the msmatch of CTE in the various 6 Q And in those cases that you' ve seen

7 naterial s? 7 in your career that caused del amnation or

8 MR ZANG (bjection. Form 8 cracking, did that occur because of a via that

9 A So we're now tal king about, in 9 was creating the thermal stress or was it
10 general, there's many different materials used |10 anot her el enent ?

11 in the semconductor, and it's understood t hat 11 MR ZANG (ojection. Form
12 they have different values for coefficient of 12 A In ny career, |I've seen stresses
13 thermal expansion, and it's understood the 13 fromvias, fromsource drains, fromnitride
14 sem conductor naterials, throughout their life, |14 layers. |'ve seen, you know nany, nany
15 change; they see different tenperatures. 15 different types of el ements.
16 It's a conbination of changing 16 Q And does this thermal stress tend to
17 tenperature and having different CTEs causes 17 occur during fabrication or use, or hoth?
18 stress in the integrated circuits. 18 M ZANG (pjection. Form
19 Q What kinds of stresses does it 19 A If we're just talking in general for
20 cause? 20 integrated circuits, it's whenever the
21 A It can cause very |arge stresses. 21 tenperature changes; so that's both during
22 Q Thermal stress can lead to failure 22 processing and during use.
23 at certain tenperatures; is that correct? 23 Q Coul d you open up Cooney for ne,
24 MR ZANG pjection. Form 24 it's Exhibit 4.
25 A Again, we're just talking in 25 A | have it open.
Page 28 Page 29

1 S. Thonpson 1 S. Thonpson

2 Q Can you turn to paragraph 55 of 2 Q And when the -- when the aperture is

3 Cooney? 3 filled using conformal deposition, and the
4 A I mhere. 4 optional void does exist, what is inside the

5 Q So paragraph 5 states: "Figure 6 5 void;, is it a vacuun?

6 shows a liner layer 22 | ocated and forned 6 MR ZANG (pjection. Form

7 confornal |y upon the sem conductor structure of 7 A It could be. It's generally just

8 Figure 5 and inconpletely filling the extended 8 air.

9 aperture. Figure 6 al so shows a conduct or 9 Q And regardl ess of whether the void
10 layer 24 with an optional void 25 | ocated 10 is air or avacuum your opinionis that the
11 therein, located and forned upon the |iner 11 voi d woul d reduce thermal stress in Cooney; is
12 | ayer 22 and conpletely filling the extended 12 that correct?

13 aperture." 13 MR ZANG (bjection. Form

14 Dd | read that correctly? 14 A It's well-known that the coefficient
15 A You did. 15 of thermal expansion of a void that's buried is
16 Q So if the conductor |ayer 24 16 much, much, nuch, much |ower than tungsten or
17 conpletely fills the extended aperture, woul d 17 silicon, and so, based on the references that
18 you agree with ne that the optional void in 18 | -- 1 include as support, it was obvious to a
19 Cooney woul d not exi st ? 19 PCSl TA that the presence of a void there

20 MR ZANG (bjection to form 20 reduces stress when it's a -- when it's a

21 A So what this neans is, there can be |21 buried void, as defined in Cooney or the ' 609.
22 a case where there's no void, and the aperture |22 Q Does the size of the void natter at
23 is conpletely filled, or there's a case where 23 all to your analysis? Wuld a void of any size
24 there is a void, and the aperture is conpletely |24 reduce thermal stress in the TSV in Cooney?

25 filled, except where the void is. 25 MR ZANG (jection. Form
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Page 30 Page 31

1 S. Thonpson 1 S. Thonpson

2 A | only anal yzed the case of Cooney, 2 does not explicitly discuss thermal stress; is

3 not every possibl e sized void. 3 that correct?

4 Cooney' s void is a typically shaped 4 MR ZANG Sane objection.

5 voi d, as you woul d expect from confornal 5 A Cooney doesn't use the word

6 deposi tion, where you have a bowed TSV, and 6 "stress," but things that are obvious don't

7 Cooney' s voi d woul d reduce stress. 7 need to be said.

8 Q And you say Cooney's void is 8 Avoid that's buried obviously

9 typically shaped. | assune you also nean it's 9 reduces stress as the tungsten expand and

10 of a typical size, based on your reviewof the |10 squashes -- squashes the void and expands

11 figures? 11 inward into the void.

12 A Yeah, | think Cooney's void is a 12 Q Cooney is an IBMpatent; is that

13 typical void, just like the '609 voidis a 13 correct?

14 typical void. 14 A It is.

15 Q Does Cooney state the purpose of the |15 Q Do you know any of the individual s

16 optional void 25 in his apparatus? 16 listed as inventors of the Cooney patent?

17 MR ZANG (bjectionto form 17 A | don't know them but |'ve seen

18 A By allowing for the optional void, 18 sone of their work at conferences.

19 these are wel | -known -- exceptional ly 19 Q D d you have any contact with these

20 wel | -known features in the sem conduct or 20 i ndi vidual s during your career, either at Intel

21 processing for tungsten vias. It has different |21 or ot herw se?

22 benefits. 22 A Not that | know of, but | have

23 A PCS| TA woul d know that it woul d 23 visited IBMH ectronics and | have given tal ks

24 reduce stress and other properties, too. 24 there.

25 Q But the Cooney reference, Exhibit 4, |25 | don't knowif they were in the
Page 32 Page 33

1 S. Thonpson 1 S. Thonpson

2 audience. | don't renenber any contact with 2 insul ati on.

3 these i ndi vi dual s. 3 You nean el ectrical insulation; is

4 Q The Gooney patent al so discl oses a 4 that correct?

5 liner layer, which they |abel as 22; is that 5 A Yes, to electrically insulate the

6 correct? 6 tungsten fromthe bul k wafer.

7 A Yes, it includes a liner |ayer 22. 7 MR MERCADANTE: | don't believe I

8 Q Do you know what a liner layer is 8 have any more questions. | would just like

9 used for ina TSV, like the one disclosed in 9 to take a five-mnute break, because ny

10 Cooney? 10 notes have turned into a disaster.

11 A | do. 11 MR ZANG Sounds good.

12 Q Wat ? 12 (Whereupon, a recess was taken.)

13 A So Cooney says that liner |ayer can |13 Q Dr. Thonpson, | actually do have a

14 be conductor or a dielectric layer. So when 14 coupl e of nore questions about Cooney.

15 it's adelectric layer, it's tended to be used |15 So Gooney discloses a TSV that it

16 for some insulation. 16 refers to as a torpedo shape.

17 Wen it's a conductor, it's 17 Vul d you agree with that?

18 general |y used for adhesion, because tungsten 18 A A downwar d- poi nting torpedo shape,

19 doesn't tend to adhere to silicon very well. 19 correct.

20 So at Intel, we used tungsten-filled |20 Q How does one go about etching a

21 devices. W& would use a liner |ayer of 21 torpedo shape in silicon, |like the one shown in

22 titaniumor titaniumnitride to help it adhere |22 Cooney?

23 to silicon. 23 MR ZANG jection. Form

24 Q And you sai d when you use a 24 A You woul d typically use reactive ion

25 dielectric as aliner, it's generally used for |25 etches for that.
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Page 34 Page 35
1 S. Thonpson 1 S. Thonpson
2 Q And that woul d hel p you make the 2 context. Semconductor is broader. Siliconis
3 wal | s of the torpedo shape wi der at one point 3 one type of semiconductor. But you could do
4 than the opening at the top of the TSv? 4 germani umon silicon, and that woul d be a
5 MR ZANG (bjection to form 5 seni conductor on silicon -- a seniconductor on
6 A That would be one way to do it with 6 insul ator.
7 the reactive ion etch and how you passivate the 7 Q But that would not be a silicon
8 wal I's during the etch. 8 insul ator, because it's not silicon?
9 Q Are there any other ways that you 9 A Ri ght.
10 woul d use to create the torpedo shape shown in 10 Q I"'mnot sure if | asked you this at
11 Cooney? 11 t he begi nning of this deposition, but, in the
12 A There coul d be. 12 course of your preparation for this deposition,
13 Q Woul d the person of ordinary skill 13 did you encounter any errors or typos in your
14 in the art have been aware of those at the tine 14 report -- I'msorry, in your declaration in
15 of the invention of the '609 patent? 15 this case that need to be corrected or
16 A Yeah, at the tine of the '609, a 16 addr essed?
17 PCSI TA woul d understand that there's different 17 A Not that | -- not that | saw.
18 ways to etch that. 18 MR, MERCADANTE: Subject to any
19 Q Sone of these references, including 19 addi tional questions by your attorney, |
20 Cooney, use the term seni conductor on 20 have not hing further.
21 i nsul ator. 21 MR. ZANG. Counsel, can we ask for
22 In your view, is that synonynous 22 five mnutes?
23 with silicon on insulator? 23 MR MERCADANTE:  Sure.
24 MR ZANG. Objection. Form 24 MR ZANG  Thank you.
25 A It would depend on the -- on the 25 (Wher eupon, a recess was taken.)
Page 36 Page 37
1 S. Thonpson 1 DECLARATI ON
2 MR. ZANG  Counsel, we have no other 2
3 questions. 3 | HEREBY CERTI FY that having been
4 MR, MERCADANTE: Just one thing | 4 first duly sworn to testify to the truth, |
5 thought of during the break, which was that 5 gave the above testinony.
6 I introduced four exhibits into this 6
7 deposition, but | only tal ked about three 7 | FURTHER CERTI FY that the foregoing
8 of them | didn't talk about the 8 transcript is a true and correct transcript
9 prosecution history. 9 of the testinmobny given by ne at the tine
10 Are you guys fine leaving that as an 10 and pl ace specified hereinbefore.
11 exhibit to the deposition? 11
12 MR, GOLDBERG That's fine. 12
13 And go off the record. 13
14 MR, MERCADANTE: |'mdone, if you 14 SCOIT E. THOWSON, Ph. D.
15 guys are done? 15
16 MR ZANG  Yes. 16
17 17 Subscribed and sworn to before ne
18 (Time Noted: 12:50 p.m.) 18 this day of 20
19 19
20 20
21 21
22 22 NOTARY PUBLI C
23 23
24 24
25 25
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Page 38 Page 39
1 CERTI FI CATE 1 I NDEX
2 2 W TNESS: SCOTT E. THOWPSON, Ph.D. PAGE
3 STATE OF NEW YORK ) 3 VR, MERCADANTE 4
4 Ss 4
5 COUNTY OF BRONX ) 5 EXHI BI TS
6 6 NUVBER DESCRI PTI ON PAGE
7 |, ROBERTA CAIOLA, a Certified 7 Exhibit 1 United States Patent Nunber 4
8 Shorthand Reporter, do hereby certify: 8 9, 147,609 B2
9 That SCOTT E. THOWPSON, Ph.D., the 9 Exhibit 2 Declaration of Dr. Scott E. 5
10 Wi t ness whose deposition is hereinbefore set 10 Thonpson, Ph.D. in Support of
11 forth, was duly sworn by ne and that such 11 Petition for Inter Partes Review
12 deposition is a true record of the testinony 12 of united States Patent No.
13 given by the w tness. 13 9, 147, 609
14 | further certify that I am not 14 Exhibit 3 Excerpts fromthe prosecution 5
15 related to any of the parties to this action by 15 history of the '609 patent
16 bl ood or marriage, and that | amin no way 16 Exhibit 4 U S. Patent Application 5
17 interested in the outcome of this nmatter. 17 Publ i cati on 2009/ 0278237
18 I'N W TNESS WHEREOF, | have hereunto 18
19 set ny hand on June 18, 2025. 19 (Exhibits forwarded to U S. Legal for production.)
20 20
21 i\;} oBentn Car é(_g 21
22 ROBERTA CAl OLA 22
23 23
24 24
25 25

Page 40
1 ERRATA SHEET
2 CASE NAME:  SAMBUNG vs. HARBOR
3 DATE OF DEPCSI TION:  June 17, 2025
4 W TNESS: SCOTT E. THOWPSON, Ph.D.
5 PAGE LINE FROM TO
6 | | |
7 | | |
8 | | |
9 | | |
10 | I |
11 | | I
12 | | I
13 | | I
14 | | |
15 | | I
16 | | I
17 | | |
18 | | I
19 | | I
20 | | [
21 Subscribed and sworn to before nme
22 this __ day of , 20__
23
24
25 Notary Public Conmi ssi on Expires
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