10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD
APTIV SERVI CES US, LLC, ) Case No. | PR2024-00646

-

Petitioner,

VS.

M CROCHI P TECHNOLOGY | NC. ,

Pat ent Omer.

N N’ N’ N N N N NS

VI DEOTAPED DEPOCSI TI ON OF GREG TAYLOR
Menl o Park, California
Thur sday, March 27, 2025

REPORTED BY: Derek L. Hoagl and
CSR No. 13445

Page 1

Veritext Legal Solutions
Calendar-CA @veritext.com 866-299-5127

Aptiv  Exhibit 1029 Page 1
Aptiv v. Microchip  IPR2024-00646




1 UNITED STATESPATENT AND TRADEMARK OFFICE | 1 INDEX
2 BEFORE THE PATENT TRIAL AND APPEAL BOARD 2 WITNESS PAGE
3 APTIV SERVICE? US, LLC, ) Case No. |PR2024-00646 3 GREGTAYLOR
4 Petitioner, ) 4 Examination by Mr. Liu 7
) 5 Examination by Mr. Jensen 105
5 VS. ) 6
) 7 QUESTIONS WITH INSTRUCTIONS NOT TO ANSWER
6 MiCI’OChip TECHNOLOGY INC., ) 8 PAGE LINE
7 Patent Ow ) 19
en ner.
) ) 9 20 2
3 10
9 11 EXHIBITS
10 12 EXHIBIT DESCRIPTION MARKED
11 Videotaped Deposition of GREG TAYLOR, taken before Derek | 13 Exhibit1  US Patent |PR2024-00646 9
12 L. Hoagl anq, anrtified Shor.thand Reporter for the 14  Exhibit2 LM2990 58
13 State of California, commmm ng at 9:18am.,, Thursday, 15  Exhibit3 LM78xxAB, L78MccAC 75
14 March 27, 2025, at Orrick Herrington & Sutcliffe, o
15 1000 Marsh Road, Menlo Park, California 94025, 16 Bxhibit4  TC1300 8
16 17
17 18
18 19
19 20
;‘1) 21
2 22
23 23
24 24
25 25
Page 2 Page 4
% APPEARANCES: 1 918AM. PROCEEDINGS
3 COUNSEL FOR PETITIONER 2 09:18:41
MORRISON FOERSTER 3 THE VIDEOGRAPHER: All right. Good morning. We 09:18:41
4 755 Page Mill Road )
Palo Alto, California 94304-1018 4 aregoing on therecord at 9:18 am. on 09:18:45
5 BY: STEPHEN J. H. LIU, ESQ. 5 March 27th, 2025. Please note that the microphonesare  09:18:51
650'813'6493 6 sensitive and may pick up whispering and private 09:18:54
6 sliu@mofo.com
7 --AND -- 7 conversations. Please mute your phones at thistime.  09:18:57
8 MORRISON FOERSTER 8 Audio and video recording will continueto take place  09:19:02
707 Wilshire Boulevard )
9 LosAngeles, California 90017 9 unlessall parties agree to go off the record. 09:19:05
BY: ALEX YAP, ESQ. (Remote Appearance) 10 Thisis media unit 1 of the video-recorded 09:19:09
10 213.892.5688 -
11 f Dr. Tayl f :19:12
ayap@mofo.com deposition of Dr. Greg Taylor taken by counsel for ~ 09:19
11 12 petitioner in the matter of Aptive ServicesUSLLC 09:19:18
COUNSEL FOR PATENT OWNER 13 Versus Microchip Technology, Inc., filed in the 09:19:24
12 Orrick Herrington & Sutcliffe i )
1000 Marsh Road 14  United States Patent and Trademark Office beforethe  09:19:30
13 Menlo Park, California 94025 15 Patent Trial and Appeal Board, inter Partes Review 09:19:33
BY:. TRAVIS‘.]ENSEN‘ ESQ. 16 Number IPR2024-00646. The location of the depositionis 09:19:38
14 tjensen@orrick.com
15 17 1000 Marsh Road, Menlo Park, California 94025. 09:19:49
16 ALSO PRESENT 18 My nameis Reilly Leet, representing Veritext  09:19:57
MICHAEL CHEN, PHD ) ) .
17 REILLY LEET, VIDEOGRAPHER 19 Lega Solutions, and | am the videographer. I'mnot  09:20:01
18 20 related to any party in this action, nor am | 09:20:04
;(9) 21 financialy interested in the outcome. 09:20:07
21 22 Counsel and all present will now state their ~ 09:20:10
gg 23 appearances and affiliations for the record, beginning  09:20:12
24 24 with the noticing attorney. 09:20:15
25 25 MR. LIU: Stephen Liu from Morrison Foerster on  09:20:17
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1 behalf of Petitioner Aptive. And with me heretoday is 09:20:20 1 A. | amrunning aconsulting business, yes. 09:47:16
2 petitioner's expert, Dr. Chen. 09:20:25 2 Q. And25, 30 yearsago, youwould have -- would ~ 09:47:17
3 MR. JENSEN: Thisis Travis Jensen from Orrick  09:20:27 3 you have been at Intel? 09:47:22
4 Herrington & Sutcliffe on behalf of patent owner 09:20:32 4 A. | wasamanager at Intel and it was a human 09:47:23
5 Microchip Technology, Inc. 09:20:36 5 resources lawsuit. It was not a patent case. 09:47:27
6 THE VIDEOGRAPHER: Thank you. Will thecourt ~ 09:20:37 6 Q. Okay. So--and no techinvolved? 09:47:28
7 reporter please introduce yourself and administer the  09:20:40 7 A. Notech-- well, none of thistech wasinvolved 09:47:31
8 oathto thewitness. And then counsel may proceed. 09:20:42 8 and theissues were not technology based. 09:47:35
9 THE REPORTER: Yes. My nameis Derek Hoagland, 09:20:44 9 Q. Okay. Andwasit just one deposition? 09:47:37
10 and my CSR is 13445, 09:20:46 10 A. Itwasjust onedeposition. 09:47:40
11 (Whereupon, the deponent is duly sworn by the  09:21:01 11 Q. Andl! understand you'veserved asan expertin  09:47:41
12 court reporter.) 09:21:04 12 some previous matters. Right? 09:47:51
13 THE REPORTER: May we go off the record? 09:21:04 13 A. Thatiscorrect. 09:47:53
14 THE VIDEOGRAPHER: Going off therecord. The — 09:21:07 14 Q. Sol will ask about those in a second, but | 09:47:53
15 timeis9:21am. 09:21:09 15 noticed you have adocument in front of you. 09:47:56
16 (A recess transpires.) 09:24:30 16 A. ldo. 09:47:59
17 THE VIDEOGRAPHER: Going back ontherecord.  09:45:55 17 Q. Canyou explain what that is? 09:47:59
18 Thetimeis9:46 am. 09:46:05 18 A. Sothisismy deposition. It'sarelatively  09:48:00
19 MR. JENSEN: Yeah, and | wanted to mentionone  09:46:08 19 clean copy. Therearethreetyposthat | annotatedin  09:48:05
20 thing that we brought up during the break, which isthat 09:46:10 20 it 09:48:11
21 Dr. Taylor hasan insulin pump that may, you know, beep  09:46:16 21 Q. Okay. And! -- you said "deposition," but | 09:48:11
22 or flash amessage on hiswatch from timeto time, and ~ 09:46:19 22 think you meant your declaration? 09:48:16
23 that'ssimply hisinsulin pump. Thereisno 09:46:23 23 A. | meant my declaration. I'm sorry. 09:48:17
24 communication going on between, you know, meandthe  09:46:26 24 Q. Anditwassubmitted as Exhibit 2021 to this ~ 09:48:19
25  witnessif that -- if that happens. 09:46:28 25 proceeding? 09:48:22
Page 6 Page 8
1 MR. LIU: Okay. Thank you. 09:46:29 1 A. ItisExhibit 2021, yes. 09:48:22
2 And on that note, Dr. Taylor, | should first ~ 09:46:33 2 Q. Canyouwalk usthrough what the three typosyou 09:48:24
3 say, good morning. 09:46:36 3 mentioned are? 09:48:30
4 THE DEPONENT: Good morning. 09:46:37 4 A. Sothefirst oneisin paragraph 84. 09:48:30
5 MR. LIU: Thanksfor sitting for this 09:46:38 5 Q. Actudly, I'msorry. 09:48:37
6 deposition. 09:46:39 6 MR. LIU: Canwefirst mark Dr. Taylor's copy of 09:48:39
7 7 hisdeclaration as Exhibit 1? 09:48:44
8 GREG TAYLOR, 8 (Exhibit No. 1 marked for identification.) 09:48:45
9 having first been duly sworn, 9 THE REPORTER: So marked. Go ahead. 09:49:10
10 was examined and testified as follows: 10 MR. LIU: Thank you. 09:49:11
11 11 BY MR.LIU: 09:49:11
12 EXAMINATION 09:46:39 12 Q. Soyou were mentioning paragraph 84? 09:49:12
13 BY MR.LIU: 09:46:39 13 A. Paragraph 84, page 45, there'stext that says.  09:49:14
14 Q. Justonthat note, isthere any medications  09:46:40 14 "Error: Reference source not found." 09:49:19
15 you'reon or any other factors that might affect your  09:46:45 | 15 In the Word document | reviewed, that isa 09:49:22
16 testimony today? 09:46:49 16 referenceto paragraph 70. 09:49:27
17 A. No. 09:46:49 17 BY MR.LIU: 09:49:28
18 Q. Andyou understand you are under oath? 09:46:50 |18 Q. Okay. 09:49:28
19 A. | understand that | am under oath. 09:46:55 19 A. Somehow inthe PDF version, it got changed. 09:49:28
20 Q. Haveyou been deposed before? 09:46:59 20 Q. Okay. 09:49:32
21 A. Yes 09:47:00 21 A. Andinthenext paragraph, paragraph 85, there  09:49:33
22 Q. How long ago was that? 09:47:01 22 isareferenceto, again, it says: 09:49:38
23 A. 25,30years. 09:47:04 23 "Error: Reference source not found.” 09:49:41
24 Q. Okay. Sothat was--right now you're--are  09:47:07 24 It should have been paragraph 69 to 71. 09:49:43
25 you running a consulting business or? 09:47:14 25 Q. Okay. 09:49:46
Page 7 Page 9
3 (Pages6-9)
Veritext Legal Solutions
Caendar-CA @veritext.com 866-299-5127
Aptiv  Exhibit 1029  Page 3

Aptiv v. Microchip  IPR2024-00646



1 A. Andthethirdoneis-- | believeit's paragraph 09:49:52 1 Q. Soyoulistfour IPR mattersin this paragraph, 09:52:36
2 107 on page 63, and again it's -- the text says: 09:49:56 2 correct? 09:52:45
3 "Error: Reference source not found." 09:50:05 3 A, Mm-hmm. 09:52:45
4 The actua referenceis to paragraphs 77 through 09:50:08 4 Q. Three | believethefirst one, IPR2021-01531 09:52:45
5 8L 09:50:12 5 wasamatter between Mercedes Benz and Arigna. Does ~ 09:52:55
6 Q. Okay. Thanks. So other than those three 09:50:15 6 that sound right? 09:52:55
7 corrections? 09:50:19 7 A. |recognize Arigna. | don't know who the 09:53:04
8 A. Other than those three corrections, it'saclean 09:50:21 8 counterparty was. 09:53:06
9 copy. 09:50:24 9 Q. Okay. Doyou recal apatent that wascalled  09:53:07
10 Q. Okay. Sowhen | reference your -- your 09:50:24 10 “circuit and method for adjusting an offset output 09:53:13
11 declaration, and | may ask you to reference yours, you  09:50:33| 11 current for an input current amplifier"? 09:53:16
12 will belooking at that copy that's, you know, exactly 09:50:37 | 12 A.  That sounds familiar, yes. 09:53:19
13 what was submitted, other than -- are they hand 09:50:41 | 13 Q. Didyou submit adeclaration in that proceeding? 09:53:20
14 corrections? 09:50:45 14 A. |believel did. 09:53:24
15 A. Thoseare Post-It Notes. 09:50:45 15 Q. Okay. And aswe discussed before, you didnt  09:53:26
16 Q. Soother than Post-It Note corrections to 09:50:46 16 provide any testimony? 09:53:31
17 those -- those broken paragraph numbers? 09:50:49 17 A. | did not provide any testimony. 09:53:31
18 A. Yeah 09:50:51 18 Q. Do you recal whether that case had anythingto 09:53:33
19 Q. Okay. So-- andwewerejust talking about your 09:50:52 | 19 do with voltage regulators? 09:53:38
20 previous expert work, and | noticed that you list some  09:50:59 | 20 A. | don't believe voltage regulators were 09:53:41
21 matters under paragraph 3 of the declaration. 09:51:06 21 explicitly apart of that case. 09:53:46
22 Do you see that? 09:51:06 22 Q. Andwhy do you specify explicitly? 09:53:48
23 A. | seethat, yes. 09:51:13 23 A. All of these analog circuits depend on voltage  09:53:51
24 Q. Andyou have noted: 09:51:14 24 regulatorsfor their correct operationin some other ~ 09:53:56
25 "During the past five years, | submitted 09:51:17 25 way, provide -- providing power supplies, but the matter 09:53:59
Page 10 Page 12
1 declarationsin the following matters, but otherwise  09:51:20 1 inquestion basically abstracts that and assumesyou've 09:54:03
2 have not testified in any cases.” 09:51:22 2 got agood voltage power supply coming in. 09:54:07
3 Right? 09:51:23 3 Q. Soyoudont recal voltage regul ators ever 09:54:10
4 A. Thatiscorrect. 09:51:24 4 being expressly discussed -- 09:54:16
5 Q. Andsothisiscovering thepast fiveyearsas 09:51:24 5 A. |dontrecal that. 09:54:20
6 of the date you submitted this declaration? 09:51:30 6 Q. --inthat proceeding? 09:54:21
7 A. Yesitis 09:51:34 7 A. No. 09:54:22
8 Q. Isthereany other expert work you've done 09:51:35 8 Q. Nextone youvelisted IPR2022-00481. Doyou 09:54:23
9 that's not shown -- that's not listed here? 09:51:41 9 recall that being a matter between BMW and Arigna? 09:54:31
10 A. | havedoneexpertwork. | consult,and |l do  09:51:43 10 A. Again, Arigna, | recognize. 09:54:35
11 not strictly do patent work. 09:51:50 11 Q. Andinboth of these, you were-- you served as  09:54:38
12 Q. 1 will be more precise, yeah. 09:51:51 12 an expert for Arigna? 09:54:43
13 So isthere any -- are there any other legal 09:51:54 13 A. Thatiscorrect. 09:54:45
14 mattersin which you have served asan expert that are  09:51:59 | 14 Q. Do you recall that proceeding relatingtoa  09:54:45
15 not identified in this paragraph? 09:52:02 15 patent called "level shifter"? 09:54:49
16 A. Thereisoneother matter that isnot and was  09:52:03 16 A. | remember one of theminvolving alevel 09:54:50
17 not acourt case, and | was asked to be confidential 09:52:09 | 17 shifter, yes. 09:54:56
18 with respect to that, to not -- 09:52:14 18 Q. Whatisalevel shifter? 09:54:56
19 Q. Okay. Wasitan arbitration? 09:52:16 19 A. It'satermthat coversalot of area, and 09:54:57
20 A. Itwasan arhitration. 09:52:19 20 analogs, the basic concept isyou'retryingto movea  09:55:05
21 Q. Andhow long ago was that? 09:52:20 21 signal from one voltage range to another voltage range.  09:55:09
22 A. It spanned probably closeto two years, ended, | 09:52:22 | 22 Both digital and analog guys use the same terminology, ~ 09:55:14
23 don't know, three months ago. 09:52:30 23 but they mean different circuits. But the general 09:55:19
24 Q. Okay. Anddidyou testify inthearbitration? 09:52:32 24 concept is, I'm trying to shift the voltage without ~ 09:55:21
25 A. | didnot testify. 09:52:35 25 losing the information content. 09:55:24
Page 11 Page 13
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1 Q. Andthedefinitionyou just gave with the 09:55:26 1 A. |thinkall three of them were, yes. 09:58:38
2 explanation you just gave, was that what was at issuein 09:55:33| 2 Q. And did you provide declarations in those 09:58:44
3 1PR2022-004817? 09:55:39 3 proceedings? 09:58:50
4 A. It'sbeen awhile, and so which specificone,  09:55:42 4 A. | provided declarationsin two of them. | don't 09:58:50
5 youknow, cir -- but | believethiswas-- hadtodo  09:55:53 5 think I did athird. 09:58:55
6 with amultistage level shifter rather than a 09:55:56 6 Q. Okay. Do you recal whether those proceedings 09:58:58
7 single-stage level shifter. 09:56:01 7 involved three of the same patents asthe IPR 09:59:02
8 Q. Doyourecdl voltage regulators being relevant  09:56:06 8 proceedingsthat you listed above? 09:59:07
9 tothat proceeding? 09:56:09 9 A. I'mnotcertain. | believetwo of them 09:59:08
10 A. Again, voltages are akey part of the 09:56:10 10 overlapped with the IPRs, and one did not. 09:59:13
11 litigation. Voltage regulators were not the center of  09:56:17 |11 Q. Okay. Besides patent owner Microchip and 09:59:17
12 thecircuit, but they were peripheral actors. They were 09:56:20 | 12 Arigna, and not counting the arbitration, have you 09:59:24
13 not part of the discussions that | remember. 09:56:24 13 served asa-- an expert in any -- on behalf of any 09:59:29
14 Q. Next, youlist IPR2022-00285. Do you seethat? 09:56:26| 14 other party in alegal proceeding? 09:59:34
15 A. |doseethat. 09:56:33 15 A. No. 09:59:36
16 Q. Andmy understanding isthat that wasa 09:56:34 16 Q. Andwe skipped over thefirst bullet, butit ~ 09:59:36
17 proceeding between Unified Patents and Arigha. 09:56:39 | 17 says: 09:59:41
18 Do you recall that? 09:56:39 18 "The co-pending district court litigation 09:59:41
19 A. | worked on severa for Arigna, yes. 09:56:45 19 between the same parties'? 09:59:43
20 Q. The patent there was called "semiconductor 09:56:50 |20 A.  Mm-hmm. 09:59:45
21 device with avoltage-detecting device to prevent 09:56:52 |21 Q. What exactly do you mean by the co-pending 09:59:46
22 shoot-through phenomenon in first and second 09:56:56 | 22 district court litigation? 09:59:50
23 complementary switching devices." 09:57:00 23 A. There'salitigation over the claims 09:59:51
24 Does that sound familiar? 09:57:01 24 construction in this patent and another onethat was ~ 10:00:00
25 A. Thetitlesoundsfamiliar. It wasnot themost 09:57:03 25 heldinfront of the district court. 10:00:05
Page 14 Page 16
1 descriptive patent title I've ever run across, and I'm  09:57:07 1 Q. Andyou submitted declarationsin support of 10:00:06
2 trying to place exactly what it was. But, yeah. 09:57:13 2 microchip's position on claim construction in that 10:00:11
3 Q. Okay. What about the next, IPR2023-00453,do  09:57:15 3 proceeding, correct? 10:00:14
4 you recdll that being a case between Appleand Arigna? 09:57:26 4 A. | submitted declarationsin that -- 10:00:15
5 A. | know one of the caseswas between thosetwo  09:57:29| 5 Q. Andthere-- 10:00:18
6 parties, yes. 09:57:34 6 A. - proceeding. 10:00:19
7 Q. Andthe patent there was called "semiconductor  09:57:34| 7 Q. --aretwo declarationsthat were -- 10:00:20
8 device which realizes a short circuit protection 09:57:37 8 A. Thereweretwo, yes. Theresadeclarationand 10:00:22
9 function without shock resistor in semiconductor device 09:57:40 9 alate-found mistake that resulted in acorrection and a 10:00:26
10 module." 09:57:45 10 second declaration. 10:00:31
11 Does that sound familiar to you? 09:57:45 11 Q. Okay. I'msorry. What do you mean by 10:00:31
12 A. Itdoessound familiar. 09:57:46 12 late-found mistake? 10:00:33
13 Q. Didthat caseinvolve voltage regulators? 09:57:48 13 A. The-- wefound amistake the day after the 10:00:34
14 A. Again, | don't recall explicit discussionof ~ 09:57:52 14 declaration was submitted that actually, to be perfectly 10:00:42
15 voltageregulators. I'm alittle fuzzy on exactly what 09:57:59 | 15 honest, the expert on the other side raised aquestion  10:00:47
16 theissueswerethere. 09:58:03 16 that -- about an interpretation and it -- he was 10:00:53
17 Q. Okay. Soyou-- I'll restart my question. 09:58:04 17 pointing to amistake that | had made, and | didn't see  10:00:58
18 So just to confirm, in none of these IPRs, you  09:58:10 18 that until after submitting the declaration, andso | 10:01:02
19 provided live testimony? 09:58:20 19 corrected the wording. 10:01:06
20 A. That'scorrect. 09:58:22 20 Q. Doyou recal what the mistake was? 10:01:07
21 Q. Andbut you did submit reportsin each of them, 09:58:22 | 21 A. No, | do not. 10:01:08
22 or declarationsin each of them? 09:58:27 22 Q. Sol--soyourerefer -- areyou referringto  10:01:09
23 A. | didsubmit declarations. 09:58:29 23 two different versions you submitted of essentially the 10:01:15
24 Q. Andthen werethe three ex parte reexaminations 09:58:32 | 24 same declaration, just with the correction? 10:01:18
25 listed in paragraph 3 also on behalf of Arigna? 09:58:36 25 A. Wheretherewasasmall correctioninthere--  10:01:20
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1 well, there was acorrection. Whether someone 10:01:22 1 that wereleading to that. 10:04:20
2 considered it small or not, | supposeisuptothem.  10:01:25 2 MR. JENSEN: Yeah, I'm going to object thisis  10:04:21
3 Q. Doyou--andyoudon't recal submitting a 10:01:28 3 caling for privileged information. 10:04:22
4 second declaration that was sometime later? 10:01:31 4 Don't answer. 10:04:24
5 A. No. Andnow I think about, the dateswerea  10:01:35 5 It'snot in hisdeclaration. Youcanask him  10:04:24
6 month apart or something. I'm -- but, yeah, therewere  10:01:40 | 6 about the declaration you're here to depose him on, but  10:04:27
7 two declarations | had -- but therewas acorrectionin  10:01:43 | 7 trying to explore, you know, district court infringement 10:04:30
8 thereaswell. | don't know if that wasthe second one 10:01:46 | 8 issuesand any work he may have doneonthatisclearly 10:04:34
9 or-- I'malittle confused on that at this point. 10:01:48 9 privileged. 10:04:37
10 Q. Yeah, I'mreferring to, like, they wouldn't 10:01:52 10 BY MR.LIU: 10:04:38
11 sharethe same paragraph text, like it would be -- 10:01:55 11 Q. Areyoufollowing your attorney'sinstruction? 10:04:39
12 A. Okay. 10:01:58 12 A. 1 will follow hisinstruction. 10:04:41
13 Q. -- adifferent document, not correcting the 10:01:58 13 Q. Dothepositionsthat -- I'm sorry. | will 10:04:43
14 first, but -- 10:02:02 14  restart. 10:05:02
15 A. | would-- 1 believe that there were two 10:02:03 15 Y ou've provided certain opinionsin your 10:05:02
16 separate ones and a correction to thefirst one. 10:02:07 16 declaration that support claim construction or claim ~ 10:05:15
17 Q. Okay. Haveyou been involved with other 10:02:10 | 17 interpretation positions that patent owner hastakenin 10:05:19
18 portions of the district court litigation besidesclaim  10:02:15 18 its patent owner'sresponse. |Isthat right? 10:05:24
19 construction? 10:02:18 19 A. Sol--inmy declaration, | supported someof  10:05:27
20 A. No. 10:02:19 20 the claim construction terms that were advocated by 10:05:34
21 Q. Allright. Soyou havent, for example, 10:02:19 21 Microchip, yes. 10:05:39
22 reviewed Microchip'sinfringement contentionsinthat  10:02:24{ 22 Q. And| just want to beclear. I'mnottaking ~ 10:05:39
23 proceeding? 10:02:27 23 about thisinter partes review proceeding. 10:05:43
24 MR. JENSEN: | will say object to form and 10:02:28 |24 A. No,inthedistrict court. 10:05:48
25 object onthe grounds of privilege. Askingwhat he's  10:02:31 | 25 Q. Okay. Okay. 10:05:49
Page 18 Page 20
1 doneinthe other litigation, | think, raises questions 10:02:35 1 A. Andthedeclaration refersto some of those 10:05:50
2 about attorney-client privileged information. 10:02:37 2 interpretations. 10:05:53
3 MR. LIU: Areyouinstructing himnotto answer 10:02:42 | 3 Q. | will restate my question. 10:05:54
4 thequestion? 10:02:44 4 In the declaration that'sin front of you now -- 10:05:55
5 MR. JENSEN: | will instruct him not to answer, 10:02:45 | 5 A.  Mm-hmm. 10:05:59
6 tomakeit easy. 10:02:46 6 Q. --that yousubmitted in thisinter partes 10:06:00
7 BY MR.LIU: 10:02:48 7 review proceeding, you -- do you provide certain 10:06:03
8 Q. Areyourefollowingyour attorney'sadvice?  10:02:48 8 opinionsthat support claim construction positionsthat  10:06:08
9 A. | amfollowing my attorney's advice, yes. 10:02:50 9 patent owner Microchip hastaken in thisinter partes  10:06:10
10 Q. Areyouawareof any infringement positionsthat 10:03:16 | 10 review proceeding? 10:06:14
11 Microchip hastaken in the district court litigation? ~ 10:03:20 11 A. Thereare--theresasectioninhereonclams 10:06:15
12 MR. JENSEN: Object to form. 10:03:22 12 construction, yes. 10:06:24
13 THE DEPONENT: | know that there are 10:03:23 |13 Q. Haveyou ever viewed the patent owner's 10:06:24
14 infringement positions. 10:03:30 14 response? 10:06:30
15 BY MR.LIU: 10:03:33 15 A. Tothedistrict court? Tothe-- 10:06:30
16 Q. Doyouknow what those positionsare, or havean 10:03:33 16 Q. No. So -- so the cover page of your declaration 10:06:32
17 understanding of what they are? 10:03:36 17 says"Declaration of Dr. Greg Taylor in Support of 10:06:35
18 A. | haveseenthem. | don't know if | saw final  10:03:37 18 Patent Owner's Response,” right? 10:06:38
19 versionsthat were submitted, but. 10:03:44 19 A, Mm-hmm. 10:06:40
20 Q. Whatdoyoumeanby -- by then? Whenyousay 10:03:5020 Q. Sol'mreferring to that patent owner's 10:06:40
21 you've seen them, what do you mean? 10:03:53 21 response? 10:06:44
22 A. I'veseendocumentsthat wereleadingtothat. 10:03:54 |22 A. Oh. 10:06:44
23 | don't know if | saw thefinal versionsor not. | saw 10:04:01 23 Q. Haveyou reviewed that? 10:06:45
24 attorney-client work product, | guessit would be. 10:04:09 |24 A. |haveseenit. 10:06:46
25 Q. [I'malittleunclear what you mean by documents 10:04:11| 25 Q. And do you agree with the claim construction ~ 10:06:47
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1 positionstaken in that document? 10:06:50 1 Q. Anddid that formal verification tool or 10:10:25
2 MR. JENSEN: | object to form. 10:06:52 2 developing that formal verification tool involve voltage 10:10:32
3 THE DEPONENT: | would haveto look at it and -- 10:06:53 3 regulators? 10:10:34
4 and see. 10:06:59 4 A. ltdidnot. Itinvolved voltages, but notthe 10:10:35
5 BY MR.LIU: 10:07:01 5 creation of voltage regulators. 10:10:40
6 Q. Okay. Let'slook at paragraph 4 of your 10:07:30 6 Q. Inparagraph 6 on the next page, you notethat  10:10:41
7 declaration. 10:07:32 7 youwere-- so0 | think now you're talking about your ~ 10:10:56
8 A.  Mm-hmm. 10:07:32 8 timeat Intel. Isthat correct? 10:10:59
9 Q. Andjustfor clarity's sake, whenever | refer to 10:07:33 9 A. ThisisatInte, yes. 10:11:01
10 declaration during this deposition and | don't specify ~ 10:07:39 10 Q. Andyou notethat when you were at Intel, your  10:11:03
11 that it's adeclaration other than the onein front of ~ 10:07:43 11 team successfully developed a 100-megahertz on-chip 10:11:07
12 you, it -- I'm talking about, you know, Exhibit 2021 10:07:46 12 switching regulator technology that took a high-voltage 10:11:11
13 that you submitted for thisinter partes review 10:07:53 13 input supply twice what any transistor on the chip could 10:11:15
14 proceeding. 10:07:57 14 survive and delivered a high-efficiency, clean, 10:11:19
15 A. | understand. 10:07:57 15 low-voltage output without using any board-level passive 10:11:23
16 Q. Soat paragraph 4, you mentioned that whenyou  10:07:57 16 components. 10:11:26
17 were an employee of Bipolar Integrated Technology, you  10:08:08 17 Do you see that? 10:11:26
18 helped develop the world's only formal verification tool 10:08:14 18 A. |doseethat. 10:11:26
19 for bipolar circuits. 10:08:17 19 Q. Why do you highlight this particular achievement 10:11:27
20 Do you see that? 10:08:18 20 in paragraph 6? 10:11:34
21 A. | seethat. 10:08:19 21 A. Itwasasignificant achievement. It'sinthe 10:11:35
22 Q. Canyouexplainalittle bit what that formal ~ 10:08:19 22 realm of voltage regulation. Thisis-- there'sa 10:11:40
23 verification tool for bipolar circuits was? 10:08:25 23 20-year span between the two achievements you just 10:11:47
24 A. Soatthetime, bipolar technology was 10:08:27 24 outlined, and | started my career very much workingon  10:11:50
25 delivering emitter-coupled logic circuits. They 10:08:32 25 logic and architecture and moved towards circuits 10:11:57
Page 22 Page 24
1 actually had built achip, and it aimost worked. There 10:08:44 1 throughout that time. In this case, switching 10:12:01
2 wasonegatein it where the gate was supposed tobean  10:08:51 2 regulators were 100-kilohertz circuits that were on 10:12:06
3 AND gate and it wasn', and they discovered thisabout a 10:08:55 3 boards and they were huge and were an essential part of  10:12:12
4 week before | showed up to work. And so the problem | 10:08:58 4 these systems. So going from 100 kilohertz to 10:12:14
5 was faced with was, how do you determine whether the  10:09:02 5 100 megahertz was a very dramatic shift. It brought the 10:12:22
6 circuits, the emitter-coupled logic circuits, match the  10:09:08 6 regulator much closureto the chip. Itimprovedthe  10:12:24
7 logic that they supposedly implement. 10:09:12 7 quality of regulation. It improved the efficiency of ~ 10:12:28
8 And the technique they were using at thetime ~ 10:09:15 8 theoverall system. 10:12:30
9 was, you run simulations, but if you have complex 10:09:16 9 Q. This-- 10:12:30
10 circuits, if you've got 20 inputs, you've got amillion  10:09:22 10 A. Andthisistheway it's done now. 10:12:31
11 combinationsto test. Simulation just can't dothat.  10:09:25 11 Q. Doesthe 2008 to 2011 timeframe sound right for 10:12:33
12 With formal verification, you extract mathematically ~ 10:09:29 12 when you were devel oping this technology? 10:12:37
13 Boolean algebra, the function, the function fromthe ~ 10:09:35 13 A. Itsoundsright. 2008 iswhen | switched froma 10:12:41
14 circuits, the function from the logic description, and ~ 10:09:38 14 very product focusto Intel Labs, and thisoriginally  10:12:48
15 see do they match or not match. In CMOS, thisis, and  10:09:43 15 startedinIntel Labs. 10:12:51
16 even at thetime was, afairly well-used technique. But 10:09:47 16 Q. Andattheend of your declarationisactually 10:12:53
17  an emitter-coupled logic, nobody had, to my knowledge,  10:09:53 17 your CV, right? 10:12:55
18 even attempted this approach and ultimately was 10:09:57 18 A. Yes 10:12:56
19 successful and avoided alot of errors. 10:09:59 19 Q. Starting at page -- at least accordingtothe ~ 10:13:02
20 Q. Andisthisatechnique that you use with 10:10:04 20 stamps, page 89? 10:13:05
21 physical chips, orisit still done on the computer? ~ 10:10:06 21 A. Yes,itlookslikeit starts on page 89. 10:13:07
22 A. Thisisdoneon thedesign database. Soit'sa 10:10:09 22 Q. Andonpage90, whichis, | guess, theactual  10:13:16
23 pre-tape-out, pre-manufacturing check you runto meke ~ 10:10:15 23 first page of your CV, you identified a period from 2008 10:13:20
24 surethat the chip you have designed isthechipyou  10:10:18 24 to 2011 you were director of the circuit research labat  10:13:27
25 intended to design. 10:10:23 25 Intel, correct? 10:13:30
Page 23 Page 25
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1 A. Inintel Labs, yes. 10:13:32 1 small stepshere. And sothiswasavery largejumpal 10:17:14

2 Q. Andthat'sthe same -- that's what you're 10:13:33 2 at once because in order to go to those frequencies, you 10:17:18

3 referencing in paragraph 6 when you say you were leading 10:13:40 3 needed to use very high-frequency components. 10:17:24

4 thecircuit research lab? 10:13:42 4 Microprocessors have those in abundance. Most 10:17:28

5 A. Thatisthesamecircuit research lab, yes. The 10:13:45 5 processors used on those versions of switching 10:17:31

6 voltage regulator work was not the only work donein  10:13:49 6 regulatorsdo not. And sothiswasavery non-linear ~ 10:17:37

7 that lab. 10:13:53 7 change. Thiswasnot simple. If you looked at the 10:17:42

8 Q. Isthat-- you mentioned, | think, that before  10:13:53 8 trend line over the previous decade, you would have 10:17:44

9 you worked on this technology, the regulators are 10:14:04 9 gotten there at that time. Thiswas dramatically ahead 10:17:47
10 running at 100 kilohertz? 10:14:08 10 of that. 10:17:49
11 A. Theswitching regulators. 10:14:11 11 Q. Isthereany relation between the 100-megahertz  10:17:50
12 Q. Switching regulators. So that'sa1,000-volt — 10:14:12 12 on-chip switching regulator you describe in this 10:18:00
13 improvement, right? 10:14:23 13 paragraph and the LDO regulators that you describein ~ 10:18:04
14 A. It'sal,000-fold increase. 10:14:25 14 the-- that next sentence? 10:18:08
15 Q. Increase? 10:14:27 15 A. Anyrelation. | mean, they're both used for 10:18:13
16 A. Depending onwhat your goasare, you might view 10:14:28 16 voltageregulation. There'sfairly little overlap 10:18:15
17 it asimprovement, you might not. 10:14:30 17 insidethe circuits themselves. There were some efforts 10:18:21
18 Q. Mm-hmm. Inthe next sentence, you mention your 10:14:32 18 to hybrid the two, but they're fairly disconnected. 10:18:26
19 team also worked on LDO regulators producing reference  10:14:45 19 Q. Werethey -- werethey both intended for the  10:18:34
20 17 of Al-Shyoukh, his only reference with the figure of ~ 10:14:50 20 same chip or line of chips? 10:18:39
21 merit closeto hisown. 10:14:53 21 A. Sohoth of these when developed were developed  10:18:43
22 Do you see that? 10:14:53 22 asresearch projects. There was not aspecific product 10:18:51
23 A. |doseethat. 10:14:55 23 inmind. Thework was actually introduced on different 10:18:56
24 Q. Wasthatin2005? 10:14:56 24 products, but also introduced at different times. 10:18:59
25 A. Sothe-- that wasthe team did that work. At  10:14:59 25 Q. Do youknow why they were not used on the same  10:19:04

Page 26 Page 28

1 that pointintime, | was not their manager, but | was  10:15:08 1 product? 10:19:16

2 someone they worked with to make sure their work was ~ 10:15:12 2 A. They weredeveloped at different times. 10:19:17

3 aligned with what the products needed. 10:15:14 3 Q. Okay. Andjust to clarify, the-- you mentioned 10:19:18

4 Q. Andthereference 17 you'rereferring to, does  10:15:16 4  that they were both eventually used in different 10:19:31

5 2005 sound like the right publication year for that? ~ 10:15:24 5 products, right? 10:19:35

6 A. Waell, it'slisted heretowardstheback. 2005 10:15:31 6 A. They wereintroduced in different products, one 10:19:35

7 seemsabout right. 90 nanometers. 10:15:40 7 first, one second. 10:19:41

8 Q. Isthereareasonwhy, you know, you go out of  10:15:43 8 Q. And thosetwo products were not part of the same 10:19:42

9 chronological order here and you list the2008t0 '11  10:15:56 9 lineor family? 10:19:46
10 achievement before the 2005 one? 10:16:02 10 A. No. They weredifferent vintages. Could they = 10:19:49
11 A. | havea30-year career here, and I'm not 10:16:08 11 both have been on the same project? It may have been.  10:19:54
12 necessarily strictly in chronological order. It'sas  10:16:10 12 Q. |Inparagraph 8, asjust the--it'stheonly  10:19:57
13 things cometo mind. 10:16:15 13 paragraph under the compensation section. You'rebeing 10:20:13
14 Q. How quickly was the switching regulator 10:16:16 14 compensated at your usua hourly rate for your work on  10:20:16
15 technology changing at the time you were working on the  10:16:24 15 thiscase? 10:20:18
16 100 megahertz? 10:16:28 16 A.  Mm-hmm. 10:20:19
17 A. Soprior to that regulator switchingtech--  10:16:31 17 Q. Do youknow what that rate is? 10:20:19
18 switching regulators, I'm sure they were evolving, but  10:16:36 18 A. Yes, | know how much | get paid. 10:20:24
19 they were very much aboard-level structure. They 10:16:42 19 Q. Yeah. Whatisit? 10:20:25
20 required physically largeinductors, physically large  10:16:46 20 A. I'mcharging $400 per hour. 10:20:27
21 capacitors. And so one of thereasonstogotohigh ~ 10:16:51 21 Q. Do you have asenseof how much timeyou've 10:20:29
22 frequenciesisthe component sizes can become 10:16:57 22 hilled to this case? 10:20:35
23 equivaently smaler, and that enables you to integrate  10:17:02 23 MR. JENSEN: Object to form. 10:20:38
24 theentire thing in the package. 10:17:08 24 THE DEPONENT: I'm not sure what you meanby  10:20:39
25 Soit'sal tied together. You can't takethese 10:17:11 25 thiscase. 10:20:42
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1 BY MR.LIU: 10:20:46 1 additional power states have been added to systems." 10:25:06

2 Q. | guess|'mreferring to what you mean this 10:20:46 2 And then you say: 10:25:08

3 case 10:20:51 3 "Sometimes these are explicitly visibleto the  10:25:09

4 A. Well,if thiscaseisthelPR, right, | do have 10:20:51 4 user, eg., the seep and hibernate states supported by  10:25:11

5 anidea, not terribly precise, but, you know, 100 hours. 10:20:55 5 many computers. More often, they're present but 10:25:20

6 Could be half, could be twice that. 10:21:01 6 invisibleto the user. 10:25:23

7 Q. Andwasmost of that time-- I'll restart. 10:21:03 7 Do you see that? 10:25:23

8 Do you know how much of those-- and | won't ~ 10:21:10 8 A. |doseethat. 10:25:25

9 hold you to exactly 100 hours, but roughly 100 hourswas 10:21:13 9 Q. What doyou mean by sleep and hibernate states? 10:25:25
10 spentin preparing this -- the declaration that'sin ~ 10:21:17 10 A. The--itlookslikeyou have a Windows computer 10:25:28
11 front of you? 10:21:26 11 infront of you. It supports sleep and hibernate 10:25:32
12 A. Mot of that time went into preparing the 10:21:26 12 states, and they are different power statesthat are  10:25:36
13 declaration, and that was the main involvement | had in  10:21:30 13 availablein the machine. They have different power ~ 10:25:39
14 thelPR. 10:21:37 14 levelsand they have different wake-up times. 10:25:43
15 Q. Whendidyoufirst review the petition in this  10:21:55 15 Q. Soarethey the samething, sleep and hibernate? 10:25:48
16 IPR? 10:21:57 16 A. They arenot the samething. They aretwo 10:25:52
17 A. |don'trecal precisely when. 10:21:58 17 different states. 10:25:54
18 Q. Doyou recal whether it was this year? 10:22:06 18 Q. What'sthedifference? 10:25:55
19 A. 2025. No. I'mconfident it wasearlier than ~ 10:22:12 19 A. Indeep, the processor is stopped, but the 10:25:56
20 that. It was somewherein 2024. 10:22:16 20 image -- the contents of memory are retained. And since 10:26:03
21 Q. Doyourecall whether it was before when this  10:22:18 21 it'sin dynamic random access memory, there's some power 10:26:08
22 IPR wasinstituted? 10:22:27 22 consumedinretainingit. Inhibernate, al of that  10:26:11
23 A. ldon'tknow whenthe IPRwasingtituted, so|  10:22:27 23 content is pushed out to your permanent storage, either  10:26:16
24 have ahard time answering that. 10:22:32 24 ahard drive or asolid state drive, and al poweris ~ 10:26:20
25 Q. I'msorry. I'mjust goingtograb adatefor  10:22:34 25 shut off. Butin either case, it wakes up looking 10:26:23

Page 30 Page 32

1 you. 10:22:34 1 pretty much likeit looked whenyou put it to sleep.  10:26:28

2 Have you read the decision on Institution? 10:23:04 2 Q. Bothdeepand hibernate states are -- | think  10:26:30

3 A. Waell, perhapsrelevance. Thatiswhenl| first 10:23:06 3 youwerealuding to this, but they'rethingsthat are  10:26:41

4 wasinvolved. | was presented with Dr. Chen's 10:23:10 4 observableto the user, right? 10:26:45

5 declaration. 10:23:15 5 A. They areobservabletotheuser, yes. And,in 10:26:46

6 Does that answer your question asto was it 10:23:16 6 fact, you have settingsthat allow you to enableand ~ 10:26:49

7 after or before institution? 10:23:19 7 disable them and use them. 10:26:52

8 Q. Unfortunately, no, but -- so | believeitwas  10:23:24 8 Q. Andthat'swhy you say that these are explicitly 10:26:53

9 September 25th, 2024, was the ingtitution decisions. Do 10:23:35 9 visibleto the user? 10:27:00
10 you recal whether it was -- | will -- 10:23:39 10 A. Thatiswhy | say that, yes. 10:27:01
11 A. Itcouldwell have beenin that timeframe. | -- 10:23:42 11 Q. Andyou aso aludeto statesthat are present  10:27:04
12 | don't know. 10:23:45 12 but invisible to the user, right? 10:27:16
13 Q. Sothefirst document submitted by petitioner in 10:23:45 13 A. Therearealso those states, yes. 10:27:18
14 thisIPR that you reviewed was Dr. Chen's declaration?  10:23:55 14 Q. Allright. Andthenyou give an example, which 10:27:20
15 A. No. What | saidwas, when | wasfirst involved, 10:23:59 15 isauto halt capability that was integrated into Intel ~ 10:27:25
16 | was presented with Dr. Chen's declaration. 10:24:03 16 processorsin the 1990s, where the CPU clock would stop  10:27:29
17 Q. Canwego to paragraph 42? It'sunder asection 10:24:07 17 whenever the CPU would become idle, often between 10:27:33
18 heading Power Management. 10:24:47 18 keystrokes while the user typed, but be capable of 10:27:36
19 Do you see that? 10:24:47 19 restarting in asmall fraction of amicrosecond, right? 10:27:39
20 A. |doseethat. 10:24:48 20 A. Yes 10:27:42
21 Q. Andinparagraph 42, the second sentence, you  10:24:49 21 Q. Arethereotherinvisible statesyou can think ~ 10:27:46
22 note-- | will start with the first sentence. Yousay: 10:24:53 22 of? 10:27:50
23 "For some systems, on and off are the only power 10:24:57 23 A. Thereareother invisible states. Auto holdis 10:27:54
24  states. But as energy efficiency and the use of 10:24:59 24 thelast onel wasexplicitly involved in, and | know  10:27:57
25 batteries to power systems have become more common, 10:25:02 25 thereareothers, but | can't enumerate them for you.  10:28:00
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1 Q. Whatotherinvisible stateswereyouinvolved  10:28:08 1 system? 10:32:10
2 with? 10:28:10 2 A. Theresponse to someone striking akey isfairly 10:32:10
3 A. Probably just auto halt. 10:28:10 3 long in computer terms, and that was significant because 10:32:20
4 Q. Arethereany examples, like just one other 10:28:15 4 it was possible for the operating system to show that ~ 10:32:25
5 exampleyou can think of? 10:28:28 5 responsein spite of having been halted and restarted.  10:32:29
6 A. Waell, if you compare, many peoplethink of ARM  10:28:37 6 User expectations were met, and that's essentially why ~ 10:32:36
7 processors as being very low power versusthe Windows  10:28:41 7 thiswasviewed asinvisible. Other responsesto things 10:32:40
8 Intel ecosystem. They come from fundamentally different 10:28:45 8 demand much more timely responses, if adisk drive says 10:32:46
9 backgrounds. In Windows, there's this 1970s paradigm  10:28:51 9 I'vegot dataavailable, if, you know, there are 10:32:52
10 that everything isaways available all thetime. ARM  10:28:56 10 featuresin the UBS interface that have very strict 10:32:56
11 isasomewhat later development and it assumes that when 10:29:01 11 timelines and that constrains what can be done. Andin 10:32:58
12 you want new resources, you will go and ask for them,  10:29:04 12 later non-invisible power management features | worked — 10:33:05
13 and you will release them when you're done. And so this 10:29:07 13 on, that was critical. 10:33:11
14 meansthere are states embedded therein that changesthe 10:29:11 14 Q. Soherewhen you say the user typing on the 10:33:24
15 behavior of the system, makesit easier to deliver lower 10:29:17 15 keyboard, are you referring back to paragraph 42 where  10:33:27
16 power, by that system having these hidden states. | 10:29:20 16 you say the CPU became idle often between keystrokes ~ 10:33:30
17 have never worked on them, but | know they arethere.  10:29:24 17 while the user typed? 10:33:35
18 Q. Wasauto halt integrated into all Intel 10:29:26 18 A. Yes. It'sthe samefeature set. 10:33:36
19 processorsin the early 1990s? 10:29:40 19 Q. Canyou clarify what you mean by external events 10:33:38
20 A. Auto hatwasintroduced into P54C, thesecond  10:29:42 20 inthe-- that last sentence of paragraph 43? 10:33:57
21 generation Pentium product in -- before 1995 and was ~ 10:29:50 21 A. Sotheoptimization that is happening in 10:34:03
22 introduced into all processors sub -- subsequent to 10:29:58 22 paragraph 43 was done within the CPU, the central 10:34:05
23 that. It resulted in something like a 90 percent 10:30:03 23 processing unit, and so there are eventsinasystem  10:34:10
24 reduction in power for no noticeable user impact, soit 10:30:05 24 that happen that are not inherently inside the CPU. 10:34:15
25 wassignificant. 10:30:12 25 Some are typing on a keyboard, a device plugged into the 10:34:20
Page 34 Page 36
1 Q. Anddidtheauto halt capability affect the ~ 10:30:12 1 computer says, herel am. Anything external to thechip 10:34:23
2 voltage regulatorsin the processors? 10:30:21 2 wasan external event. It was not under the control of  10:34:29
3 A. Asimplemented, auto halt did not affect voltage 10:30:24 3 thedesigners of the chip. 10:34:32
4 regulators. Other power statesdo. Andthey are--  10:30:34 4 Q. Would--let'ssay if my computer enterssleep  10:34:36
5 therésagray line here. They're semi visible. 10:30:38 5 mode and then | press akey to wake it back up. Would ~ 10:34:43
6 Q. Sothefunction you describe here wherethe CPU  10:30:41 6 that be an external event? 10:34:47
7 clock would stop whenever the CPU becameidle, youre — 10:30:49 7 A. That would be an external event, yes. 10:34:48
8 not saying that's something the Intel voltage regulators 10:30:52 8 Q. Andon paragraph 46, now we'rein asection 10:34:50
9 were-- I'msorry. I'll rephrase. 10:30:56 9 called Biocircuits. 10:35:21
10 That wasn't causing the Intel voltage regulators 10:31:03 10 A.  Mm-hmm. 10:35:23
11 tostop, right? 10:31:05 11 Q. Youprovideadictionary definition for biasing? 10:35:23
12 A. Itdid not shut down the voltage regulators.  10:31:06 12 THE REPORTER: Sing, S-i-n-g? 10:35:34
13 That would have made for a slower startup and not been  10:31:10 13 MR. LIU: Yeah, like bias, i-n-g. 10:35:35
14 invisible. 10:31:16 14 THE DEPONENT: Thisisthe definition fromthe  10:35:4(
15 Q. Inthenext paragraph, paragraph 43, doyousee 10:31:34 15 LaPlante Electrical Engineering Dictionary. 10:35:43
16 thelast sentence? You say: 10:31:40 16 BY MR.LIU: 10:35:45
17 "Responding to external events, the user typing  10:31:42 17 Q. And that definition reads: 10:35:45
18 on the keyboard, a device needing attention to input or  10:31:45 18 "Biassing, the technique of applying adirect  10:35:48
19 output datawere significantly slower than the operating  10:31:49 19 current voltage to atransistor or an active network to  10:35:50
20 systemand could be handled without needing to makethe 10:31:53 20 establish the desired operating point.” 10:35:54
21 user or device aware that auto halt was saving power."  10:31:55 21 Right? 10:35:56
22 Do you see that? 10:31:58 22 A. | seethat. 10:35:57
23 A. |doseethat 10:31:59 23 Q. What -- what does direct current voltagemean  10:35:57
24 Q. Why do you say that responding to external 10:32:00 24 here? 10:36:05
25 eventswere significantly slower than the operating  10:32:07 25 A. Direct current, as opposed to alternating 10:36:05
Page 35 Page 37
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1 current, direct current isa steady, stable, inthis ~ 10:36:09 1 A. If thevoltageincreases -- 10:39:08
2 casevoltage. Alternating would be like the power 10:36:14 | 2 Q. Yes 10:39:09
3 coming out of the wall socket that is continuously 10:36:17 3 A, --alot 10:39:09
4 varying. And this explicitly says voltage. 10:36:21 4 You're saying on the far right-hand side of the 10:39:10
5 Q. Canyou explain why you clarified that this 10:36:33 5 figure. 10:39:13
6 explicitly saysvoltage? 10:36:43 6 Q. Yesh. Thenwell nolonger be at the same 10:39:13
7 A. Becauseyou specified direct current voltageand 10:36:44 | 7 operating point, right? 10:39:16
8 | redized| only responded to the direct current 10:36:47 8 A. That'safair statement, yes. 10:39:18
9 portion of your question. 10:36:49 9 Q. Andisthis--isthebluecurvemeanttobe  10:39:20
10 Q. So-- 10:36:51 10 part of aparabola? 10:39:26
11 A. YoucanhaveaDCvoltage. YoucanhaveaDC 10:36:5711 A. Soif youlook at theideal behavior of a 10:39:29
12 current. It just sounds redundant when you say direct  10:37:00 | 12 transistor in the domain, yes, it's a squared law 10:39:34
13 current current. 10:37:05 13 function. 10:39:38
14 Q. Sobiassing hasto beaDC voltage specifically? 10:37:06 | 14 Q. Andyou givethat square law function in 10:39:39
15 A. This--thisdefinition saysvoltage, but no.  10:37:10 15 paragraph 47, right, the equation IDS equalsK times  10:39:41
16 Biassing can be currents or voltages. 10:37:13 16 (VGSminusVT) squared? 10:39:50
17 Q. Okay. 10:37:15 17 A. That'scorrect. 10:39:54
18 A. Buttheintentisstill -- thebiassingisdone 10:37:21 18 Q. Inthesentence whereyou givethat squarelaw, 10:39:55
19 to make sure atransistor or the active network of a ~ 10:37:24 | 19 you note that this is the saturation current? 10:40:09
20 circuitisat adesired operating point. 10:37:28 20 A. Thisisthesaturation current, yes. 10:40:15
21 Q. And]I think you described or defined operating 10:37:31 | 21 Q.  And what does saturation current mean? 10:40:17
22 pointinthe next paragraph. Soif wecouldlook at  10:37:36 |22 A. Sotransistorscan operateinoneof several  10:40:20
23  that, you note that: 10:37:39 23 dtates, one of which issaturation. In saturation, you 10:40:25
24 "When analyzing and designing acircuit, it's ~ 10:37:47 24 havea--the VGS minus VT is greater than zero, or VGS  10:40:33
25 easier to consider linear operations, so engineerswill  10:37:48 | 25 isgreater than VT, and the philosophy of the carriers  10:40:41
Page 38 Page 40
1 consider an operating point," which isthe orangedot ~ 10:37:50 1 saturate, and you follow thislaw. If you're operating 10:40:46
2 shownin Figure 1 included under this paragraph, "and ~ 10:37:54 2 at lower voltages, you get a different response. 10:40:49
3 linearize the system, assume that it is operating along  10:38:00 3 I'm sorry. And the -- the drain to source 10:41:00
4 the orange line rather than the blue curve.” 10:38:04 4 voltage affects whether you're in saturation or not, if  10:41:02
5 Do you see that? 10:38:04 5 thedrainto sourceis greater than the gate to source  10:41:05
6 A. [|doseethat. 10:38:06 6 minusVT. 10:41:09
7 Q. Soisanoperating point aspecific currentand  10:38:07 7 Q. Soit--wouldthat mean the square law 10:41:10
8 voltage? 10:38:17 8 relationship only applies above the voltage whereyou  10:41:16
9 MR. JENSEN: Object to form. 10:38:18 9 would consider the transistor to be saturated? 10:41:25
10 THE DEPONENT: So the word "operating point" 10:38:19 10 A. Thisapplieswhen you're saturated and this 10:41:28
11 hereisreferring to a specific current than voltage,  10:38:23 11 appliesto an ideal model of atransistor. All 10:41:31
12 butit's-- it's not a statement that the circuit 10:38:28 12 transistors are not necessarily ideal, butit'sagood  10:41:36
13 operatesonly at that exact voltage and current, but ~ 10:38:31 13  approximation. 10:41:41
14 rather that it operates close to that and you're looking 10:38:34 14 Q. Andyou said the-- did you say velocity of the 10:41:41
15 at what -- how does it behave when you're closeto that  10:38:39 15 carrierssaturate? I'mtrying to -- it saysvelocity,  10:42:00
16 operating point. 10:38:43 16 and | don't think that's what you said? 10:42:05
17 BY MR.LIU: 10:38:43 17 A. Oh, velocity. Speed. 10:42:06
18 Q. Andthat'swhat you mean by linearizing the 10:38:43 18 Q. Okay. Yeah. What doesit mean for the velocity 10:42:08
19 system? 10:38:46 19 to saturate? 10:42:12
20 A. Essentidly. 10:38:46 20 A. Whencariers, electronsand holes, insidea  10:42:12
21 Q. So,for example, if the voltage were -- and now  10:38:48 21 transistor experience an electric field, they move. And 10:42:21
22 I'mreferring to the figure where you show the orange  10:38:54 22 freeelectrons and holes have some freedom to move. As 10:42:28
23 lineand the blue curve. 10:38:56 23 theelectric field goes up, they move faster, but they ~ 10:42:32
24 If the voltage were to, let'ssay, beat -- on  10:38:58 24  aso bump into atoms along theway. And so at some 10:42:37
25 theright-hand -- the far right-hand side of the figure. 10:39:05 25 point, you're bumping into atoms often enough, you don't  10:42:40
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1 makethem go any faster. 10:42:43 1 exist. 10:45:29

2 Q. Andisthat velocity directly related tothe  10:42:45 2 BY MR.LIU: 10:45:30

3 current through the transistor? 10:42:53 3 Q. Why haveyou applied thismodel asopposedto  10:45:34

4 A. No. 10:42:54 4 one of the other models you just mentioned? 10:45:36

5 Q. Sowhat'sthe--isthere-- 10:42:55 5 A. It'sstraightforward, it'ssimple, it'svery  10:45:41

6 A. It'srelated tothe electric field in theregion 10:42:58 6 usable, andit'srelatively accurate. 10:45:45

7 inwhich they are going and the -- the mean free path, ~ 10:43:02 7 Q. Inthenext paragraph, paragraph 48, you 10:45:49

8 the average distance that an electron travelsbefore  10:43:08 8 describe Figure 2, which you'veincluded in this 10:46:02

9 bumping into the atom in the lattice. 10:43:12 9 paragraph, and you say: 10:46:06
10 Q. I'will -- I should rephrase my question, so--  10:43:15 10 "It shows an example of an NMOS source follower, 10:46:08
11 because | understand an electric current toinvolve  10:43:21 11 which isasimple transconductance amplifier biased by a 10:46:13
12  electrons moving. 10:43:25 12 current source connected to the transistor source 10:46:17
13 A.  Yeah 10:43:26 13 termina." 10:46:19
14 Q. Isthat movement different from this mean free  10:43:26 14 Do you see that? 10:46:19
15 path movement you're referring to? 10:43:31 15 A. | seethosewords, and on the next pagethere's 10:46:20
16 A. They aredifferent attributes of the current ~ 10:43:33 16 afigure, yes. 10:46:23
17 movement. The other thing is, when you're talking about  10:43:36 17 Q. Whatis--whatisasource follower? 10:46:23
18 current in amacroscopic sense, it doesn't really make  10:43:41 18 A. Soafollowerin--inthisterminology isa  10:46:29
19 senseto talk about the velocity of the current. It's  10:43:44 19 level shifter, something we alluded to much, much 10:46:39
20 when you're looking at the microscopic, the quantum 10:43:49 20 earlier. Butit changesthelevel of asigna. It 10:46:42
21 mechanical view, that you look at that. Butit'snot — 10:43:52 21 changesthe voltages through which asignal operates.  10:46:47
22 something you can discover with your volt meter, your  10:43:56 22 Andinafollower, it aso buffersthesignd, I'll say, 10:46:50
23 ammeter. 10:44:00 23 inthat if you have higher loading on the output, the  10:46:56
24 Q. For purposes of your opinionsin this-- inyour 10:44:00 24 input doesn't necessarily suffer from al of theill 10:47:01
25 declaration you've -- you've assumed that that square  10:44:11 25 effectsof that loading. So it isboth alevel shifter 10:47:05

Page 42 Page 44

1 law relationship shown in paragraph 47 appliestothe  10:44:13 1 and abuffer. Andthat'strue whether it'sasource  10:47:10

2 transistors you analyzed, correct? 10:44:19 2 follower or an emitter follower. 10:47:23

3 A lve-- 10:44:23 3 Q. Andisemitter follower, that's -- that would be 10:47:25

4 MR. JENSEN: Object to form. 10:44:24 4 atypeof bi -- 10:47:28

5 THE DEPONENT: My assumption is that the 10:44:25 5 A. Bipolar. 10:47:29

6 transistors are operating in the saturation regimeand ~ 10:44:27 6 Q. --pola? 10:47:31

7 thedesignisdesigned to keep theminthat regimeand  10:44:34 7 And you mentioned that it buffersthe signal in  10:47:37

8 they approximately follow thislaw. 10:44:37 8 that if you have ahigher loading on the output, the ~ 10:47:43

9 BY MR.LIU: 10:44:39 9 input doesn't necessarily suffer from al of theill 10:47:46
10 Q. Thereisn't some other law that you've applied  10:44:42 10 effectsof that loading, and | wanted to ask, what do ~ 10:47:49
11 somewherein your declaration, right? 10:44:45 11 you mean by theill effects of that loading? 10:47:52
12 MR. JENSEN: Objection to form. 10:44:47 12 A. If you have some signa source and you put more 10:47:54
13 THE DEPONENT: There are many design principles  10:44:47 13 loading, alarge capacitor onit, in general, it tends  10:48:01
14 that | have applied in my declaration, not all of them ~ 10:44:54 14 to slow down therate at which the signal transitions.  10:48:04
15 related to transistors. 10:44:57 15 If you put this buffer in between theinput signal, it~ 10:48:09
16 BY MR.LIU: 10:44:59 16 isnot as affected by theincreasein loading by the  10:48:14
17 Q. Yeah. I'll be more specific. Thereisnta  10:45:00 17 output signal asif it were directly loaded, and so, 10:48:18
18 different law giving the relationship between the 10:45:01 18 ultimately, this can help you deliver the signal more  10:48:24
19 current through an ideal MOSFET and its gate-to-source ~ 10:45:06 19 quickly. 10:48:26
20 voltage that you've applied in your declaration, 10:45:12 20 Q. Sointhesecond sentence to this paragraph 48, 10:48:26
21 correct? 10:45:14 21 you say: 10:48:42
22 MR. JENSEN: Objection to form. 10:45:15 22 "Here the NMOS transistor provides the path from 10:48:42
23 THE DEPONENT: So | have not applied adifferent 10:45:19 23 input in to output out while the current source ensures  10:48:46
24 than square law model to the saturation behavior of a  10:45:21 24  that the DC current flowing through the source follower  10:48:49
25 transistor in the declaration, though such modelsdo ~ 10:45:23 25 isat an appropriate level." 10:48:52
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1 Do you see that? 10:48:53 1 theintended -- or the intention of the person designing 10:51:57
2 A. |doseethat. 10:48:54 2 adcircuit. There may be caseswhereit isintended, but 10:52:02
3 Q. What doyou mean by appropriate level? 10:48:55 3 you're not really operating as a source follower inthat  10:52:04
4 A. Whendesigning this circuit, the engineer has  10:48:57 4 case. 10:52:08
5 some operating point in mind, and you want to make sure  10:49:04 5 BY MR.LIU: 10:52:11
6 you'reoperating at that point. Asl say, thereisa  10:49:12 6 Q. Andthat'swhy you -- you bias the source 10:52:12
7 level shift between input and output. If you look back 10:49:15 7 follower with a current source connected to the 10:52:17
8 at Figure 1, you can seethat as the current varies, the 10:49:18 8 transistor's source terminal ? 10:52:20
9 voltage gate to source minus VT varies. Most likely ~ 10:49:23 9 A. Yes Thatgivesyou apredictable operating  10:52:22
10 the-- whoever isdesigning this circuit hasavoltage 10:49:30 10 point for the transistor. 10:52:27
11 inmind by which they're shifting the signal. You have 10:49:32 11 Q. How do you decide what operating point you want  10:52:29
12 to pick theright current to get theright voltage. If 10:49:36 12 touse? What would that depend on? 10:52:33
13 you don't pay attention to the current, then you'renot  10:49:43 13 A. It'svery context dependent. For example, 10:52:36
14 paying attention to the voltage. 10:49:46 14 there'srarely one source follower in an entire circuit. 10:52:45
15 Q. Oh. Soisthat what you meaninthefirst 10:49:47 15 There are usualy other thingsit'sinteracting with. ~ 10:52:49
16 sentence by the phrase biased by a current source, the  10:49:55 16 If you have multiple followers and you want them to 10:52:52
17 NMOS source follower is biased by a current source? 10:50:00 17 cause the same shift in voltage, you need to make sure  10:52:56
18 A. What I'msaying isthat the source of the NMOS  10:50:03 18 they have -- are operating with the same VGS. Easiest 10:52:59
19 transistor istied to acurrent source, theintent being 10:50:06 19 way to do that is make the transistors identical and 10:53:04
20 that the transistor operates at that current. Sothis  10:50:11 20 makethecurrentsidentical. But there are other 10:53:06
21 works best if the output is a purely capacitive output, 10:50:17 21 reasonsaswell. 10:53:13
22 sothereisno DC current going into the occupant, all  10:50:21 22 Q. Canyouexplainalittle bit more about -- you  10:53:22
23 theDC, all the steady-state current, flows through the  10:50:24 23 described the source follower asalevel shift er. Can  10:54:00
24 follower. 10:50:29 24 you explain how -- how it shifts the level? 10:54.07
25 Q. Okay. Sointhethird and fourth -- fourth 10:50:29 25 A. Wall,if youlook at thevoltageoninand the 10:54:12
Page 46 Page 48
1 sentences, you go on to say: 10:50:35 1 voltage on out at any given point in time, they are 10:54:17
2 "Thisisimportant because the transconductance  10:50:39 | 2 different. Soit'sshiftinglevel. If the current 10:54:23
3 GM of the source follower is proportional to the current 10:50:42| 3 through the transistor is constant, then the VGS will be 10:54:25
4 flowing throughit. If this current sourceisremoved  10:50:45 4 constant in the steady state and the amount of the shift 10:54:30
5 fromthecircuit and N is stable, not changing, then ~ 10:50:47 5 will be constant, so out will tend to stay the same 10:54:32
6 voltage out will rise until the current and the 10:50:52 6 distance away fromin. 10:54:36
7 source" -- | think you meant follower -- "shutsoff, ~ 10:50:55 7 Q. Soinasteady state, you have a constant 10:54:38
8 reducing GM to zero, amost certainly not theintended 10:50:58 8 voltage shift? 10:54:41
9 transconductance. 10:51:04 9 A. Inthesteady state, you -- yeah, if you 10:54:42
10 Do you seethat? 10:51:04 10 maintain the current constant, the temperature con --  10:54:46
11 A. |doseethat. 10:51:05 11 yes, you undergo the steady offset. 10:54:49
12 Q. Canyouexplainthat last sentence, why --you 10:51:05 |12 Q. Andwhat exactly do you mean by steady state?  10:54:55
13 know, what the mechanism you're describing in that 10:51:11| 13 A. By steady state, | mean when things are not 10:55:00
14 sentenceis? 10:51:13 14 changing. Sol say there'sno DC current goingintoa  10:55:07
15 MR. JENSEN: Object to form. 10:51:15 15 capacitiveload, and thereisn't. Butif | wereto 10:55:10
16 THE DEPONENT: Soif thereisno current source 10:51:16 16 change the voltage, it requires current to changethe  10:55:14
17 inacircuit, if al | haveisatransistor and a 10:51:20 17 voltage of theload. That meansthat although | havea 10:55:18
18 capacitor hanging off of it, then let'ssay thesignal  10:51:25 18 current source that is constant, when things are 10:55:24
19 rises, theinput signal rises. The source follower will 10:51:29 | 19 changing, when the input voltage is slowing up or 10:55:26
20 conduct current. That current will flow throughthe  10:51:34 | 20 slowing down, some of the current is diverted, charging  10:55:29
21 capacitor and it will chargeup. If youremaininthat 10:51:37 |21 theload. Andinthat case, the current throughthe  10:55:32
22 dtate, the capacitor will continue charging until the  10:51:40 22 transistor is not absolutely precisely equa to the 10:55:38
23 current and the source follower shuts off. At that 10:51:43 23 current and the current source at all times. It'sonly 10:55:41
24 point, GM dropsto zero. So the instantaneousresponse 10:51:48 24 when things are not moving that the -- those currents ~ 10:55:44
25 at that point is rather slow, and that is unlikely to be 10:51:52 25 are-- arethe same. 10:55:48
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1 Q. Would another way to describeit be, if youlet 10:55:49 1 worried about how well does your regulator reject 10:59:51
2 thecircuitssit for along time, until it settles, that 10:56:01 2 variation on that input power supply voltage. Soif  10:59:55
3 that would be the steady state? 10:56:05 3 you'redoing that kind of analysis, itisnot staying ~ 10:59:58
4 A. Thatis-- steady stateisatechnica termin  10:56:07 4 constant. But to the first order, wetend to assume  11:00:01
5 thiscase, saying, yes, when you let things settle, when 10:56:12 5 that'sarelatively constant power supply. 11:00:05
6 you let things stop changing, it takes time beforeyou  10:56:18 6 Q. Attheend of the paragraph, you note that: 11:00:09
7 reach the steady state because there may be delaysin  10:56:21 7 "The use of an external reference voltage allows 11:00:12
8 thingsresponding. But yes, if al of theinputsof a  10:56:24 8 thedesign of regulators to have variable or 11:00:16
9 circuit stop changing and you wait an appropriate amount 10:56:27 9 controllable outputs, and also allows asingle reference 11:00:20
10 of time, you achieve the steady state. 10:56:30 10 generator to drive multiple voltage regulators.” 11:00:23
11 Q. Attheend of thissection on biascircuits, so 10:56:32 11 Do you see that? 11:00:23
12 thiswould be paragraph 52, you -- in the last sentence, 10:56:48 12 A. |doseethat. 11:00:27
13 you say: 10:56:59 13 Q. Why would you have multiple voltage regulators?  11:00:27
14 "Shutting off areference generation circuitis 10:56:59 14 A. Many systems have multiple voltages. 11:00:30
15 not the same thing as shutting off the bias distribution 10:57:02 15 Q. What do you mean by that? 11:00:40
16 within an amplifier." 10:57:05 16 A. They have more than one voltage. Not every 11:00:41
17 And | wanted to ask, what do you mean by bias ~ 10:57:09 17 system operates from a single power supply to asingle  11:00:47
18 distribution within an amplifier? 10:57:14 18 ground. Some of them have more than one. In fact, most 11:00:50
19 A. Waell,if I look at Figure 2, | haveasource  10:57:15 19 of them have more than one. 11:00:53
20 follower, presumably a component with an amplifier 10:57:25 20 Q. Andyouresaying here, you could usethe same  11:01:09
21 somewhere, and to org -- to bias that transistor to have 10:57:31 21 externa voltage reference to drive each of those 11:01:11
22 it operate at the correct operating point, | needto  10:57:37 22 multiple voltage regulators? 11:01:14
23 deliver theright bias current. There'sapaththat ~ 10:57:39 23 A, Yes 11:01:17
24 goes from somewhere. Y ou're probably generating a 10:57:44 24 Q. Inthenext paragraph, do you see the third 11:01:18
25 reference, avoltage or current reference. If the 10:57:47 25 sentence, where you say: 11:01:40
Page 50 Page 52
1 voltage reference, maybe you use aresister to convert  10:57:52 1 "The excess voltage or the amount that the power 11:01:41
2 ittoacurrent later. You haveto deliver that 10:57:55 2 supply voltage exceeds the output voltage isdropped in - 11:01:45
3 referenceto the actual active device, the source 10:57:57 3 theregulator with this excess power beingwastedas ~ 11:01:50
4 follower inthiscase. So thereisboth generationand 10:58:01 4 heat"? 11:01:54
5 distribution of bias voltages that has to be understood  10:58:08 5 A. |seethat. 11:01:54
6 to make things work correctly. 10:58:15 6 Q. What doyou mean by excess power? 11:01:54
7 Q. Paragraph53. Sonow weareinsectioncaled 10:58:16 7 A. Soavoltageregulator takesan input voltage  11:01:57
8 "Voltage Regulators." 10:58:40 8 and, using the reference voltage to make appropriate  11:02:05
9 A, Mm-hmm. 10:58:44 9 decisions, delivers an output voltage. The input 11:02:09
10 Q. Starting on thetop of the next page, do you see 10:58:45 10 voltageisnot equal to the output voltage. If it were, 11:02:13
11 the sentence beginning "Each voltage regulator"? 10:58:47 11 you would probably just tie the two together and skip ~ 11:02:17
12 A, Yes 10:58:52 12 theregulator. 11:02:20
13 Q. Andyou say -- you describe an input power 10:58:53 13 As current flows from one voltage to the other, 11:02:23
14 supply voltage. Where doesthat voltage come from? ~ 10:58:56 14 power isdissipated. Power isvoltagetimescurrent.  11:02:27
15 A. Somewherethat isexterna totheregulator. It 10:59:01 15 And so when the current goes through, for example, an ~ 11:02:3f
16 can be coming from, you know, awall plug, another 10:59:10 16 output transistor in alow dropout regulator and it 11:02:36
17 regulator, aswitcher. But whenever you're describing  10:59:16 17 dropsfrom the input voltage to the output voltage, heat 11:02:40
18  something, you have some externa environment you're  10:59:21 18 isgenerated, energy is conserved, and so the power 11:02:44
19 working in, that is part of the external environment ~ 10:59:23 19 represented by the difference in voltage times the 11:02:50
20 youreworkingin. 10:59:26 20 current flowing through the device showsup asheat in -~ 11:02:55
21 Q. And doesthat stay constant? 10:59:27 21 thetransistor. 11:02:57
22 A. For some definition of that word, yes. Inthe  10:59:35 22 Q. Youweresaying that if theinput voltageis  11:03:01
23 reality, when you're designing a voltage regulator, you  10:59:42 23 equal to the output voltage, then you would probably ~ 11:03:04
24 tend -- whether you're looking at lineregulationor ~ 10:59:45 24 just tie the two together and skip the regulator. Isn't 11:03:07
25 load regulation, you're - in line regulation, you're  10:59:48 25 alow dropout regulator supposed to, you know, 11:03:14
Page 51 Page 53
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1 essentially have input and output be the same? 11:03:19 1 BY MR.LIU: 11:07:21
2 A. A low dropout regulator never deliversinput ~ 11:03:21 2 Q. Wasthehighlighting meant to hide parts of the 11:07:28
3 equa to output. It delivers output voltages strictly  11:03:27 3 circuitor? 11:07:31
4 lower than the input. 11:03:31 4 A. Essentidly partsof it areinvisible, yes. 11:07:32
5 Q. Butisn'tthegoal tokeep that differenceas  11:03:33 5 Q. Okay. So by highlight, you don't mean 11:07:35
6 small aspossible? 11:03:38 6 emphasizing -- 11:07:41
7 A. Certanly youwant to keep the -- well, agoal  11:03:39 7 A. Maybeit'slow lighting. 11:07:41
8 might be to keep that difference assmall aspossible.  11:03:44 8 Q. Yeah. Andthenyou have-- did you createthis 11:07:43
9 If you want to have the minimum wasted energy, youwould 11:03:48 9 figure? 11:07:47
10 makethat difference assmall aspossible. But youmay 11:03:52 10 A. |didnot createthisfigure. 11:07:47
11 find there are other constraints that get in theway of  11:03:56 11 Q. Doyouknow who did? 11:07:49
12 that, the output impedance requirements on the 11:03:58 12 A. Ildon'tknow. Butitwould have been someone  11:07:50
13 regulator, the ability to reject noiseontheinput.  11:04:03 13 who | received it from through my counsel. 11:07:58
14 For example, if you want to gject noise that's 100 11:04:07 14 Q. Butyoudo agree, you know, that element 16is  11:08:02
15 millivoltstall in the input, you better keep the output  11:04:10 15 anamplifier, and the transistor, that's not -- the 11:08:09
16 at least 100 millivolts below the output so you have  11:04:13 16 transistor shown thereis an output transistor? 11:08:18
17 work -- you know, room to respond with. 11:04:17 17 A. Thatisan output transistor, and yes, 11:08:20
18 So, no. There's always adifference, even 11:04:22 18 Figure 16. Itisnot asourcefollower, butitisan  11:08:23
19 though you would like to make it small. 11:04:26 19 output transistor. 11:08:27
20 Q. I'mjusttrying to understand why youwould --  11:04:27 20 Q. Andsoif youtakeout -- let'ssay you have  11:08:29
21 you're saying you would skip the regulator if -- if you 11:04:41 21 a--anLDO -- or let's say you have alinear regulator  11:09:05
22 want input and output voltage to be the same. 11:04:46 22 that only consisted of the components that are shownin  11:09:12
23 A. If thevoltage that the application wantsisthe 11:04:48 23 black. 11:09:14
24 input voltage, usetheinput voltage. It costsarea,  11:04:54 24 A.  Mm-hmm. 11:09:14
25 power, design effort, work to create a regulator, so why 11:05:00 25 Q. Would that still operate asalinear regulator? 11:09:15
Page 54 Page 56
1 create aregulator that does nothing. 11:05:07 1 A. Itwould still operate asalinear regulator, ~ 11:09:19
2 Q. Soareyou saying that the dropout voltage--  11:05:09 2 yes. 11:09:24
3 areyou saying that alow dropout voltage regulator is  11:05:53 | 3 Q. Sowhat'sshown hereinblack isa--isa 11:09:24
4 not necessarily better because the dropout voltageis  11:05:57 | 4 functioning regulator? 11:09:28
5 smaler? 11:06:02 5 A. Yeah. It'sabare bonesfunctioning regulator. 11:09:29
6 A. I'mnot saying that. 11:06:03 6 MR. JENSEN: Whenever is convenient, Stephen, it 11:09:58
7 MR. JENSEN: Object to form. 11:06:04 7 might be agood time to take a short morning break. 11:10:00
8 BY MR.LIU: 11:06:04 8 MR. LIU: Okay. Yeah. We'vebeengoingfora 11:10:03
9 Q. Itjust dependsonwhat you'retrying to achieve 11:06:07 9 while. Let mejust think if | have one more question on  11:10:05
10 and what noise tolerance. 11:06:10 10 thisfigure. 11:10:07
11 A. Asinall engineering, you know, better depends 11:06:11 | 11 We can take a break now. 11:10:16
12 onwhat your goals are, what is your target market, what 11:06:16 12 MR. JENSEN: Okay. 11:10:18
13 areyoutrying to achieve. 11:06:22 13 THE VIDEOGRAPHER: This marksthe end of media  11:10:19
14 Q. On paragraph 55, you begin by saying: 11:06:32 14 unit 1. Weare going off therecord. Thetimeis 11:10:21
15 "A simplified example of alinear regulator is  11:06:51 15 11:10am. 11:10:25
16 shown on Figure 2 from Rincon-Mora? 11:06:55 16 (A recess transpires.) 11:10:26
17 Do you seethat? 11:06:55 17 THE VIDEOGRAPHER: This marksthe beginning of ~ 11:23:29
18 A. |doseethat. 11:06:58 18 mediaunit 2. We are going back on therecord. The  11:23:31
19 Q. Anditlookslikeyou'vereproduced Figure2by 11:06:59 | 19 timeis11:23am. 11:23:35
20 Rincon-Morawith some modifications? 11:07:06 20 MR. LIU: So | would like to introduce as 11:23:44
21 MR. JENSEN: Object to form. 11:07:08 21 Exhibit 2, Exhibit 2 to the deposition, but previously ~ 11:23:46
22 THE DEPONENT: Thisisareproduction of 11:07:09 | 22 filed by patent owner as Exhibit 2011 tothe IPR,a  11:24:20
23 Figure 2 with some highlighting, although it'srather ~ 11:07:11 | 23 document called "LM2990 Negative Low Dropout Regulator.” 11:24:28
24  extreme, SO you -- you -- it'shard to seewhat is 11:07:14 24 BY MR.LIU: 11:24:28
25 de-emphasized. 11:07:20 25 Q. Dr. Taylor, you have acopy of that document  11:24:35
Page 55 Page 57
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1 beforeyou. Do you recognize this? 11:24:37 1 regulator? 11:28:06
2 (Exhibit No. 2 marked for identification.) 11:24:39 2 A. Created adatasheet for avoltage-- | have  11:28:06
3 (Discussion off the record.) 11:25:03 3 created pieces of them, yes. Inthiscase, it would be 11:28:11
4 THE DEPONENT: Yes, | have seen thisdata -- 11:25:05 4 Intel interacting with outside providers, and we didn't  11:28:18
5 well, adatasheet. There are many data sheetsfor the 11:25:08 5 necessarily like exactly what we saw, sowetriedto  11:28:22
6 LM2990, but thisis certainly one of them, and | suspect 11:25:11 6 help them deliver something that would work better for  11:28:26
7 I'veseenit before. 11:25:19 7 Intel's purposes. 11:28:30
8 BY MR.LIU: 11:25:19 8 Q. Soyouwouldn't have directly written portions  11:28:31
9 Q. Isthisthedatasheetthatisincludedinthe 11:25:19 9 of the data sheet, but you would -- you're sayingyou ~ 11:28:38
10 tableyou providein your declaration at -- 11:25:23 10 contributed to the content? 11:28:41
11 A. Let'ssee 11:25:27 11 A. | --yes, | contributed to the content. 11:28:42
12 Q. --paragraph9? 11:25:28 12 Q. What about LDL regulators specificaly, haveyou 11:28:49
13 A. Revised April 2013. | suspectit'sthesame  11:25:28 13 ever created or contributed to a data sheet foran LDL ~ 11:28:59
14 one. 11:25:32 14 regulator? 11:29:04
15 Q. Andwhat isthisdocument? 11:25:33 15 A. Atlintel, or at least the portions of Intel I've 11:29:04
16 A. Thisisadatasheet. 11:25:42 16 worked in, did not sell low dropout voltage regulators.  11:29:08
17 Q. What'sadatasheet? 11:25:44 17 Weused them. And so we might have internal data sheets 11:29:13
18 A. Chipsaredesigned by companiesandtypicaly  11:25:46 18 would not be precisely equivalent, but -- sowewould  11:29:18
19 used by other companies to build products that they're  11:25:55 19 not have produced a document quite in the same detail as 11:29:21
20 goingtosell. And so adata sheet isthe communication 11:25:59 20 thisfor those. But we did worry about communicating  11:29:25
21 tool that those companies use, the company making, in ~ 11:26:05 21 thebehavior of our LDO to those who were using it. 11:29:30
22 thiscase, aregulator istrying to describe the 11:26:11 22 Q. Andwhat periods-- | will refer you to your --  11:29:34
23 expected behavior and range of behaviors of the 11:26:15 23 the CBU included in your declaration. 11:29:42
24 regulator so that those otherswho aretryingtouse  11:26:18 24 What periods identified in your CV for your 11:29:44
25 that product know what to expect of it and know how to  11:26:23 25 employment at Intel involved reviewing voltage regulator 11:29:52
Page 58 Page 60
1 useit. 11:26:27 1 datasheets? 11:30:00
2 Q. Wouldthose othersinclude, for example, 11:26:27 2 A. Reviewing voltage regulator data sheets was 11:30:04
3 customers? 11:26:34 3 never an explicit item on my list of responsibilities.  11:30:07
4 A. If customers mean end user, probably not. But  11:26:34 4 It was, you know, one of many, many tasks. Butinmost 11:30:13
5 thedirect customers of the company selling thechip  11:26:39 5 of this, wherel am at Intel, I'm dealing with analog ~ 11:30:20
6 would be among those users, yes. 11:26:42 6 circuits, starting in '92, or '93. And so voltage 11:30:28
7 Q. Whenyouwereat Intel, was reviewing data 11:26:44 7 regulators became a part of what is happening there, and 11:30:37
8 sheetsatypical component of your day-to-day 11:26:52 8 | was continuing doing product design through 2008 and  11:30:40
9 responsibilities? 11:26:56 9 past 2008, until | retired. | waslooking at analog ~ 11:30:47
10 A. Credting data sheetswas atypical day-to-day  11:26:57 10 circuits across the company, including voltage 11:30:53
11 activity. Reviewing others data sheetswas probably ~— 11:27:02 11 regulators. At that point intime, | probably would not 11:30:58
12 not day to day, but was quite frequent. 11:27:.07 12 have been creating any, but | still was seeing themand 11:31:00
13 Q. Soyou personaly created data sheets? 11:27:10 13 mentoring people who were working on them. 11:31:11
14 A. | havepersonaly created data sheets. 11:27:12 14 Q. Youmentioned you were doing product design 11:31:21
15 Q. What types of devices or components did you 11:27:17 15 through 2008. What were you doing after that, if --  11:31:23
16 create data sheetsfor? 11:27:20 16 until the time you retired? 11:31:32
17 A. Mostly microprocessors, occasionally other 11:27:22 17 A. Fromtwo thousand -- well, in late 2008, | 11:31:34
18 componentsthat Intel desired from other companies. 11:27:29 18 transitioned into Intel Labs. But as| said, | 11:31:37
19 Q. Andwho -- what types of companieswould have  11:27:31 19 continued to lead the group of people that wastryingto 11:31:42
20 been the direct -- the intended direct customersfor ~ 11:27:41 20 ensure consistency and coherency across products, so|  11:31:49
21  those microprocessors? 11:27:44 21 wasnot officially responsible for product design, but ~ 11:31:52
22 A. Youreall using them. These werecommercial  11:27:46 22 the product designerstold me, no | could not escape  11:31:56
23 commodity microprocessors that appeared in, you know, — 11:27:52 23 from that product responsibility, and | continuedtodo  11:31:59
24 desktops, laptop computers, widely used in the industry. 11:27:55 24 it. For my last two years, | actually went back into  11:32:05
25 Q. Haveyou ever created adata sheet for avoltage 11:27:59 25 the product design world again and continued still in ~ 11:32:08
Page 59 Page 61
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1 that role of overseeing all the analog product design.  11:32:10 1 probably start in the back where the mechanical 11:35:31
2 Q. Sothatwasinyour roleashard IPgroup chief 11:32:16 2 information usualy is. If you want to know what pins  11:35:33
3 architect? 11:32:20 3 arethere, there's probably asignal list with more 11:35:36
4 A. Thatiscorrect. 11:32:20 4 details. It depends on what you're looking for. Butin 11:35:39
5 Q. Youactudly listinthat lineiteminyour CV  11:32:27 5 general, there're an objective in mind when you're 11:35:43
6 for 2014 to 2016: 11:32:33 6 looking at these things. 11:35:47
7 "Intel fellow hard IP group chief architect,  11:32:36 7 Q. Andwouldyou say there'sacertainlevel of  11:35:59
8 leading the worldwide circuit architecture teamsfor IO 11:32:42| 8 expertise or familiarity that's required to fully 11:36:02
9 anaog and linear supply regulator design"? 11:32:45 9 understand a data sheet likethe onewe'vemarkedas  11:36:05
10 A.  Mm-hmm. 11:32:48 10 Exhibit 2 to the deposition? 11:36:11
11 Q. Aretheselinear supply regulators voltage 11:32:48 11 MR. JENSEN: Object to form. 11:36:12
12 regulators? 11:33:01 12 THE DEPONENT: | believethat datasheetsare  11:36:16
13 A. Yes 11:33:.01 13 generdly written for the understanding of engineerswho 11:36:18
14 Q. And-- 11:33:01 14 will beusing the partsin question. They'reanaidin 11:36:21
15 A. Butthey'relinear regulators, not necessarily  11:33:05 15 that process. And so if you have no concept of what is  11:36:28
16 switching regulators. 11:33:08 16 involved in that, thisis probably not meant to be 11:36:34
17 Q. Andthey wereintended for usein Intel chips? 11:33:09 | 17 readableto you. 11:36:37
18 A. They wereintended for use inside of Intel 11:33:11 18 BY MR. LIU: 11:36:40
19 chips, yes. They were not provided as external 11:33:15 19 Q. |Ifyoucouldlook at page 3 of the Texas 11:36:44
20 products. 11:33:17 20 Instruments LM2990 data sheet -- 11:36:50
21 Q. Didyou create-- didyou or theorganization  11:33:26 21 A, Mm-hmm. 11:36:52
22 you were leading create data sheets for thoselinear  11:33:33 | 22 Q. -- doyou seeatable of electrical 11:36:52
23 supply regulators? 11:33:35 23 characteristics? 11:36:56
24 A. Conceptualy, yes. Did we produce publicly 11:33:37 |24 A. |do 11:36:56
25 available data sheets for the commons? Not at all. 11:33:42 |25 Q. And does the data sheet define what each of 11:36:56
Page 62 Page 64
1 (Reporter clarification.) 11:33:42 1 thesecharacteristics are? 11:37:04
2 THE DEPONENT: For these common products. 11:33:51 2 A. | would have to read the data sheet in more 11:37:05
3 BY MR.LIU: 11:33:51 3 depth. Sometimes they define characteristics quite 11:37:09
4 Q. Canyouwak methrough your general processof 11:34:02 4 well, and sometimes they don't. 11:37:13
5 reviewing avoltage regulator data sheet? 11:34:05 5 Q. Onpageb, for example, it looks like they 11:37:17
6 MR. JENSEN: Object to form. 11:34:10 6 defined someterms. 11:37:31
7 BY MR.LIU: 11:34:12 7 A. Wadll, it depends on what you mean by definition. 11:37:37
8 Q. Orhow do you go about understanding what'son  11:34:13 8 For example, if you read the definition of line 11:37:40
9 thepage? 11:34:15 9 regulation, it saysit'sthe change in output voltage ~ 11:37:44
10 A. Okay. | interpret that asvery differentthan  11:34:16 10 for changeininput voltage. That qualitatively 11:37:46
11 reviewing. Typicaly, | would start by looking at 11:34:19 11 describes what's there, but | don't think that 11:37:51
12 circuit diagramsto get an idea of the structure that is  11:34:25 12  definition would tell you how do you measure line 11:37:54
13 represented, what inputs and outputs are available. 11:34:32 13 regulation. For some parameters, they actualy include 11:37:57
14 Look at the description, typically, and you see herein  11:34:37 14 diagrams showing how the parameters are measured. So  11:38:03
15 the upper right-hand corner of thefirst page, there'sa 11:34:39 15 depending on what you mean by definition, yeah, there  11:38:08
16 high-level description that, you know, outlines the 11:34:46 16 aredefinitionsthere. They are not sufficiently 11:38:13
17 major capabilities of what's there, theideabeing that  11:34:48 17 precise to know how to go down to the lab and measure ~ 11:38:15
18 between those two you -- it gives you an idea of what is 11:34:53 18 things. 11:38:19
19 theintended functionality and the intended feature set. 11:34:57 19 Q. Isthat knowledge required to understand the--  11:38:20
20 Andthisisapileof paper. Most of itistheninthe 11:35:03 20 thelineregulation item on page 3? 11:38:28
21 details of that functionality. And so | would start by 11:35:11 21 MR. JENSEN: Object to form. 11:38:34
22 understanding big picture and then proceed down, 11:35:15 22 THE DEPONENT: It -- that knowledge, could you 11:38:35
23 depending on what I'm looking for, and | proceed in 11:35:19 23 be more specific? 11:38:38
24 different fashions. If you'reinterested in information 11:35:24 24 BY MR.LIU: 11:38:39
25 onhow isit packaged, how isit on the board, you 11:35:27 25 Q. Youdescribed -- you noted that the definition  11:38:54
Page 63 Page 65
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1 provided on page 5 doesn't tell you how to measureline  11:38:59 1 inthe output voltage, you see changesin the 11:43:16
2 regulation, and for some parameters they actually 11:39:04 2 characteristics. 11:43:23
3 include diagrams showing how the parameters are 11:39:07 3 Q. Sodoyou under -- are those -- do you 11:43:27
4 measured. So depending on what you mean by definition, 11:39:11 4 understand each column to refer to adifferent product? 11:43:33
5 yeah, there are definitions there, but they arenot ~ 11:39:15 5 A. Sol wouldinterpret the pair of limits 11:43:36
6 sufficiently preciseto be -- | think you said something 11:39:17 6 underneath LM2990-5.0 to refer to the LM2990-5.0 11:43:41
7 about going to the lab and measuring things? 11:39:26 7 product. And sowe're actually looking at four 11:43:48
8 A. Andsofor-- for some parameters, whenyou're  11:39:27 8 different productsin these two different tables. 11:43:51
9 talking about output transition time, the way you 11:39:35 9 Q. Okay. Sofor LM2990-5.0 shown on page 3,the  11:43:57
10 measure it affects the number you measure, and soit's  11:39:38 10 datasheet reports a-- several -- four different 11:44:05
11  very important to be much more precise in the definition 11:39:40 11 quiescent current values, 1 milliamp, 5 milliamps, 11:44:12
12 of theterm to fully understand it. Lineregulationis 11:39:45 12 9 milliamps and 50 milliamps. 11:44:19
13 not the most constraining in that regard, but it varies  11:39:49 13 Do you see that? 11:44:19
14 by parameter. Thereisn't asimplerule of everything  11:39:54 14 A. | seethat. 11:44:22
15 isdescribed in the way you measureinalaband -- or  11:39:59 15 Q. Doyouknow what -- what -- why there are four  11:44:23
16 not. 11:40:04 16 different values given? 11:44:29
17 Q. Onpage5, they define quiescent current asthat  11:40:04 17 A. Thedatasheetisproviding four different 11:44:30
18 part of the positive input current that does not 11:40:14 18 operating conditions. 11:44:33
19 contribute to the positive load current, the regulator ~ 11:40:17 19 Q. Andwhat arethose operating conditions? 11:44:36
20 ground lead current. 11:40:20 20 A. So,for example, if youlook at thevalueof 1, 11:44:37
21 Do you see that? 11:40:20 21 that iswhen the O, the output current, islessthan or 11:44:42
22 A. |doseethat. 11:40:22 22 equal to 1 amp. It'ssaying typicaly, asin your 11:44:47
23 Q. Isthat enough information to understand the ~ 11:40:23 23 mileage may vary, don't expect that you're going to see  11:44:51
24 quiescent current characteristics shown on page 3? 11:40:32 24 dl your units behave thisway, you have 1 microamp -- 1 11:44:54
25 A. If youlook at page2, you can seethat this ~ 11:40:36 25 milliamp, sorry. Next toitisthe 5, and you see 11:44:58
Page 66 Page 68
1 particular part hasthree pens. And sowhenyoutalk — 11:40:44 1 that'saso measured when the output currentisless ~ 11:45:03
2 about the -- let's turn -- the part of the positive--  11:40:51 2 thanor equal to 1 amp. Butin that case, it says 11:45:06
3 theinput current that does not contribute to theload ~ 11:40:58 3 "limit," meaning they are promising you that youwon't  11:45:10
4 current, meaning the output current, the difference 11:41:.01 4 seemorethan 5 milliamps. Sothereisvariationfrom 11:45:14
5 between those two is the ground lead current. That 11:41:03 5 product to product, die to die. 11:45:20
6 descriptionisvery -- is adequate, but very specificto 11:41:08 6 And so as -- as an engineer, | would often 11:45:23
7 thispart. That description might not be an adequate  11:41:13 7 ignorethetypical column and just focusonthelimit ~ 11:45:27
8 description for al voltage regulators that you could  11:41:16 8 because | know that's what the behavior is. 11:45:30
9 come across, but for thisoneit is a sufficient 11:41:20 9 And then when the output current -- that the 11:45:31
10 description. 11:41:22 10 second lineinterestingly overlapsthefirstline. It 11:45:37
11 Q. Sowhenpage3--actualy, first let meask, do 11:41:22 11 says, when the output current is1 amp and VN isequal  11:45:40
12 you see there's another table of electrical 11:41:36 12 to VO, nominal, those are the quiescent currents, and ~ 11:45:46
13 characteristics on page 4? 11:41:37 13 they're quite abit higher. And what's interesting 11:45:53
14 A.  Mm-hmm. 11:41:40 14 is--tomeat least an interesting thing, thefirst ~ 11:45:55
15 Q. What -- do you know what the differenceis 11:41:40 15 column says|Oislessthan or equal to 1 amp. Andso| 11:45:57
16 between these two tables or -- and why two different  11:41:43 16 would argue that the second row is a subset of thefirst 11:46:04
17 tablesaregiven? 11:41:46 17 row because |O equal 1 amp is contained within 1O less  11:46:07
18 A. Soif youlook at thetop line of thetable, in  11:41:47 18 than or equal to 1 amp. 11:46:17
19 thethird and fourth columns, you can seeit says 11:42:36 19 Q. Doesthe quiescent current depend on the output 11:46:21
20 "LLM2990-5.0 and LM2990-5.2. My speculation would be,  11:42:41 20 current? 11:46:26
21 thoseare, oneisab.0 volt regulator, the other isa  11:42:48 21 THE DEPONENT: In-- 11:46:26
22 5.2 volt regulator, 5.0 being common in TTL systems, 5.2 11:42:54 22 MR. JENSEN: Object to form. 11:46:29
23 inECL systems. Onthe next page, you see LLM2990-12  11:43:02 23 THE DEPONENT: Well, what -- what isinteresting 11:46:30
24 and LM990-15. My guess would be those are 12- and 11:43:07 24 tomehereis, typically quiescent current isdefined as 11:46:34
25 15-volt regulators. And so with that significant change 11:43:14 25 inthe absence of aload, but their definition of 11:46:39
Page 67 Page 69
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1 quiescent current was something else. They justsaid — 11:46:44 1 theregulator creates minus5 volts. Very typical 11:50:42
2 it'sthisminusthat. And so their quiescent currentis 11:46:46 2 operating conditionsfor an LDO. Inthat second line,  11:50:46
3 actually what isthe current dissipated in the 11:46:52 3 you'reactualy taking minus 5 voltsinand usingitto  11:50:52
4 regulator, and yes, that often is afunction of theload 11:46:57 4 create minus 5 volts, and you can see that the quiescent  11:50:54
5 current. 11:47:01 5 current becomes quite large. And so they are pointing  11:50:58
6 BY MR.LIU: 11:47:16 6 out that there'sahazard here. If you squeeze the 11:51:03
7 Q. Andl think you -- you were talking about the ~ 11:47:17 7 dropout voltage too far, one of the behaviorsyouwill ~ 11:51:09
8 second lineitem being a subset of the first? 11:47:22 8 dtart to seeisyou will start wasting alot of power  11:51:12
9 A. I'msayingthat 10 equals1lampiscontained  11:47:28 9 insidethe regulator. 11:51:14
10 within 1O lessthan or equal to 1 amp, and yet fromthe  11:47:34 10 Q. Isthereaway to verify, using theinformation 11:51:35
11 valuesassignedtoit, that clearly isn't thecase. So 11:47:39 11 inthisdatasheet, that these reported quiescent 11:51:37
12 I'm pointing to what seems to be a point of ambiguity in  11:47:42 12 currents are accurate? 11:51:46
13 what they presented. I'm surethere'ssome question  11:47:49 13 A. Youcouldbuy alot of partsand measurethem,  11:51:47
14 that they're trying to outline in the second linethat  11:47:53 14 but in general you're trusting the vendor to be honest  11:51:57
15 isnot fully clear to me. Okay? 11:47:58 15 withyou. 11:52:00
16 Soif you look at the very top of thechart, ~ 11:48:07 16 Q. Hasthereever beenaninstanceinyour career 11:52:00
17 underneath the words "electrical characteristics," it~ 11:48:09 17 where you found that maybe not necessarily quiescent  11:52:09
18 says 11:48:13 18 current, but some parameter reported on a data sheet was 11:52:13
19 "VN equals minus 5 volts plus VO nom." 11:48:13 19 not actualy, in practice, what -- what it wasreported  11:52:16
20 And so in that second line, it says"VN equals  11:48:18 20 tobe? 11:52:20
21 VOnom." So essentidly, thefirst line could be 11:48:24 21 A. Oh, absolutely. But generally, thesearenot  11:52:21
22 appended by VN equals minus 5 volts plus VO nom. 11:48:28 22 malfeasance on the part of thevendor. | havenever ~ 11:52:27
23 Q. I'msorry. I'mnot quite following you. 11:48:38 23 found areason to not trust avendor. They're defective 11:52:30
24 A.  Sounderneath the words "electrical 11:48:40 24 partsthat somehow escape through test. 11:52:33
25 characteristics' at the top of thetable, it has several 11:48:43 25 Q. |see Soitwasthe specific partthat was  11:52:36
Page 70 Page 72
1 statements, and the default assumption is that these 11:48:48 1 off, not the-- 11:52:41
2 characteristics apply unless otherwise specified. If we 11:48:53 2 A. Notasystematic-- 11:52:41
3 look at the second line of quiescent current, wesee  11:48:57 3 Q. Thedatasheet wasn't wrong? 11:52:43
4 something is otherwise specified. 11:49:01 4 A. | havenot experienced a case wherethe vendor ~ 11:52:45
5 Q. Isee Soyou'resayingthat the VN conditions 11:49:06 5 waslying in their data sheet. 11:52:47
6 from these two lines are different? 11:49:11 6 Q. But, | mean, the data sheet could bewrong even 11:52:48
7 A. SoVNinthefirstlineisminus5voltsplusVO 11:49:13 7 if youdon'tintend to lie about it, right? 11:52:55
8 nom, and the second one, VN isprecisely equal to VO~ 11:49:19 8 A. Wadll, from that perspective, yes. When you have 11:52:56
9 nom. So yes, the conditions are different. 11:49:25 9 thisamount of information -- | mean, this particular ~ 11:52:59
10 Q. Andwhat difference doesthe minus5 volts make 11:49:33 10 datasheet says "revised April 2013, SNVS093D. I'm 11:53:03
11 it, whichis-- | guesswhat I'm trying to ask is, why ~ 11:49:46 11 goingto guessthat "D" issaying thisis at least the  11:53:13
12 would they report different -- why would they report ~ 11:49:53 12 fourthrevision. That'son page 1. Someof themeven 11:53:16
13 separate quiescent currents for each of those 11:49:56 13 includerevisions. | don't know if thisoneincludes  11:53:20
14 conditions? 11:49:59 14 revisions, but yes, data sheetsdo get revised. Yes, 11:53:25
15 A. Becausethey'redifferent. Thefirst caseis  11:50:02 15 mistakes happen, which is why sometimes you do measurea 11:53:28
16 the nominal situation where the input voltage is 11:50:04 16 part. 11:53:34
17 different than the output voltage. And onething | 11:50:09 17 Q. Besidescorrecting mistakes, arethereother ~ 11:53:34
18 should point out here, thisis anegative regulator. In 11:50:15 18 reasons why adata sheet would get revised? 11:53:37
19 the LDOswe were discussing earlier, the presumption was  11:50:19 19 A. People might changethe part. They may change 11:53:40
20 you had some high in voltage you're dropping downto ~ 11:50:22 20 the manufacturing process and tighten up distributions,  11:53:45
21 create some smaller input voltage. Inthiscase, you're 11:50:26 21 which means the difference between the typical andthe  11:53:49
22 providing avery negative voltage and regulating it toa 11:50:29 22 limit may come closer together. Yeah, therearemany  11:53:53
23 less negative voltage. 11:50:34 23 reasonsit can be done. 11:53:55
24 And, you know, for the 5-volt regulator, the ~ 11:50:35 24 Q. Wouldn't that get confusing if you changethe  11:53:57
25 default assumptionis VN is minus 10 volts, fromwhich  11:50:37 25 partand just call it adifferent -- arevised version  11:54:04
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1 of the same data sheet? 11:54:11 1 Q. Doyourecognizethis? 11:57:27
2 A. I'mnotquitesure | understood what you're 11:54:12 2 A, LM--orL78MX -- 11:57:31
3 asking. 11:54:17 3 THE REPORTER: I'm sorry. You haveto go 11:57:34
4 Q. Yeah. | guessI'm asking -- maybeit's not 11:54:18 4 dower. 11:57:36
5 confusingintheindustry. | guessI'mtryingtogetat 11:54:25 5 THE DEPONENT: I'm sorry. 11:57:36
6 s, it--isit still considered the same part even when 11:54:30 6 Yes. Thisisthe L78MxxAB and L78MxxAC data  11:57:37
7 parameters get changed and you have to update the data  11:54:35 7 sheet. Yes, | have seen this before. 11:57:46
8 sheet to reflect that? 11:54:37 8 BY MR.LIU: 11:57:49
9 MR. JENSEN: Objection to form. 11:54:38 9 Q. Doyouknow why there are two different, | 11:57:52
10 THE DEPONENT: I'm still not sure that | 11:54:44 10 guess, names for this data sheet? 11:57:56
11 under -- that your presumptions are correct. Butin = 11:54:46 11 A. ldontknow. Butif youlook lower downon  11:58:06
12 some senses, adata sheet is acontract, and I'm 11:54:52 12 pagel, | seealist of part numbers, and those part 11:58:09
13 promising you the part is somewhere in this giant box, 11:54:54 13 numbersall endin AB or AC. So | suspect that's part  11:58:13
14 andif | find away to makeit fit within amuch smaller 11:54:57 14 of it. Andif you look higher up, you see output 11:58:22
15 box, but that's still within the same giant box, I'm ~ 11:55:02 15 voltagesof 5, 6, 8,9, 10, 12, 15, 24, al inthefirst 11:58:26
16 still meeting the contract. Now, over time, someone may 11:55:07 16 page. Clearly, we are talking about a family of 11:58:33
17 say, | really need the small box, and someone may revise 11:55:13 17 regulators. And so while you comment that there aretwo 11:58:38
18 the data sheet because they're already building the 11:55:19 18 different lineitems on thetitle, the L78Mxx -- 11:58:41
19 small box. And sometimes astechnology movesforward, 11:55:22 19 actualy, there are probably -- there are amultitude of 11:58:48
20 wefind waysto tighten distributions that actually save 11:55:28 20 products described by this one data sheet. Itlooks — 11:58:53
21 costs. You may create anew datasheet, but youmay — 11:55:33 21 like 11 different products. 11:58:59
22 just confuse the market, so more likely you just go with 11:55:36 22 Q. Anditlookslike those voltages you werejust  11:59:00
23 it because you're still meeting your contract tothe ~ 11:55:42 23 reading, are they part of the -- 11:59:03
24 customer. 11:55:45 24 A. They arelisted in the second line of features  11:59:06
25 /Il 11:55:45 25 onpagel. 11:59:08
Page 74 Page 76
1 BY MR.LIU: 11:55:45 1 Q. Yeah Are--anditlookslikethey might 11:59:09
2 Q. Isitgeneraly expected that the customers 11:55:45 2 correspond to the part numbers that -- the XX -- where  11:59:14
3 would keep up with data sheet revisions so they know ~ 11:55:48 3 theXXsfilledin? 11:59:17
4 what they're continuing to purchase? 11:55:51 4 A. TheXX ispresumably the voltage, and so 11:59:19
5 MR. JENSEN: Object to form. 11:55:54 5 L78MO5AB, the very first part number, ismost likely a  11:59:25
6 THE DEPONENT: Well, the general expectationis 11:55:55 6 5-volt regulator. How that differs from the next part, 11:59:29
7 that when you revise data sheets, you are makingthe  11:55:56 7 theL78MO5AC, isnot obvious. They're probably both  11:59:35
8 space available for the customer to use bigger. If you 11:56:00 8 5-volt regulators, but of some different specification. 11:59:42
9 wereto revise adata sheet away that made some portion 11:56:06 9 Q. Andsoifanengineer werereviewing thisdata 11:59:46
10 of the operating spaceillegal, unusable, you would 11:56:11 10 sheet, the expectation would be that unless otherwise  11:59:53
11 really haveto highlight thisto your customersand make 11:56:14 11 specified, the descriptions in this data sheet apply to  11:59:57
12 surethey were aware of it. That isnot something to be 11:56:17 12 al 11 parts? 12:00:02
13 takenlightly. 11:56:19 13 A. Unlesscalled out specifically, | would assume  12:00:03
14 BY MR.LIU: 11:56:21 14 that, yes, these all share many common characteristics.  12:00:06
15 Q. Youcan set that one aside. 11:56:30 15 Q. Andthisisadatasheetthatyourelyonin  12:00:16
16 MR. LIU: So | would like to introduce as 11:56:51 16 your declaration, correct? 12:00:18
17 Exhibit 3 to the deposition a document that was 11:56:52 17 A. ltisadatasheet that isreferencedinthe  12:00:19
18 previously submitted by patent owner as Exhibit 2012to  11:56:57 18 declaration. 12:00:25
19 thelPR proceeding, which is appearsto be adatasheet 11:57:02 19 Q. Wasthisdatasheet provided toyou or didyou 12:00:25
20 for certain ST regulators. 11:57:10 20 findityourself? 12:00:32
21 (Exhibit No. 3 marked for identification.) 11:57:10 21 A. Yes. Someof thedatasheets| found myself.  12:00:33
22 BY MR.LIU: 11:57:10 22 Some were provided to me. | believel found thisone, 12:00:38
23 Q. Dr. Taylor, do you have that document in front  11:57:25 23 but | could be mistaken. 12:00:42
24  of you? 11:57:26 24 Q. Anddoyou recal how you foundit? Like, were 12:00:46
25 A. |do. 11:57:27 25 you running searches or? 12:00:49
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1 A. | wenttoadistributor website to look for 12:00:50 1 quiescent current when they're saying it's 6 -- 12:04:24
2 voltage regulators and tried to find onesthat had very  12:00:57 | 2 A.  Somepeople-- 12:04:27
3 old publication dates. 12:01:01 3 MR. JENSEN: Object to form. 12:04:28
4 Q. By veryold, doyou mean beforethe priority ~ 12:01:04 4 THE DEPONENT: Some people do have different  12:04:28
5 date? 12:01:10 5 definitions. Aswe saw on the earlier three-pin 12:04:31
6 A. Precisdy. 12:01:10 6 regulator, their definition of quiescent currentwas ~ 12:04:36
7 Q. Okay. 12:01:11 7 simply everything that's |eft over. Inother places, ~ 12:04:40
8 A. My assumption wasthat data sheetsfor parts ~ 12:01:13 8 quiescent current means there is no output, it is 12:04:45
9 madein 2020 really were not relevant to this 12:01:15 9 quiescent. 12:04:48
10 proceeding. 12:01:19 10 BY MR.LIU: 12:04:49
11 Q. Doyourecal whichdistributor'swebsiteyou  12:01:19 | 11 Q. Andthisone hasa-- another item for quiescent 12:04:49
12 found thison? 12:01:35 12  current change. 12:04:55
13 A. 1donot. 12:01:36 13 Do you see that? 12:04:55
14 Q. Weretheredifferent -- among the datasheets 12:01:44 | 14 A. | doseethat. 12:04:55
15 that you found, were they sourced from different 12:01:49 | 15 Q. Do you know what that means? 12:04:56
16 distributor websites or al the same one? 12:01:56 16 A. Soitsays--for example takethefirstline  12:04:59
17 A. | believethey wereal -- | looked at acouple 12:01:58 17 there-- "quiescent current change." Anditsays"l0  12:05:01
18 different distributors, but one of themwaseasierto  12:02:03 | 18 equals5to 350 milliamps. | take that to mean that if  12:05:06
19 isolate the search in the way | wanted to, and so | 12:02:07 19 you measure quiescent current at 5 milliampsand then  12:05:10
20 believethey al came from the same distributor, but | 12:02:09 | 20 you measure quiescent current a 350 milliamps, the  12:05:14
21 don't recall which distributor it was. 12:02:12 21 difference between the two is half amilliamp. So 12:05:18
22 Q. Itlookslikethis particular data sheet 12:02:13 22 clearly, their definition of quiescent current doesnot  12:05:24
23 L78MxxAB, L78MxxAC, provides the electrical 12:02:2523 mean | output equals 0. 12:05:26
24  characteristics on pages 7 -- or | should say -- yeah,  12:02:30 24 Q. Soyouinterpret thisto mean they measured  12:05:38
25 pages, 7,8, 9,10, 11, 12 -- I'll skip ahead here. 7 12:02:42 25 quiescent current at 5 milliamp output and 350 milliamp  12:05:41
Page 78 Page 80
1 through 14. Do you agree with me? 12:02:58 1 output and just took the difference? 12:05:46
2 A. Thatlooksright, yes. Each pagehasa 12:03:02 2 A, Yes 12:05:47
3 different target voltage. 12:03:10 3 Q. Andthen the second item, would you interpret  12:05:52
4 Q. Andthistime, they actually usethe-- xxis  12:03:11 4 that to mean that | output was held constant, but they ~ 12:05:54
5 for AB and AC, right? 12:03:13 5 changed the input voltage from 8 to 25 volts? 12:05:59
6 A. Sopresumably, the difference betweenthe AB and 12:03:15 6 A. Yes 12:06:03
7 the ACisnot relevant to most of these characteristics, 12:03:18 7 Q. Do you have asense of why only the maximum 12:06:03
8 becauseit does say "unless otherwise specified.” 12:03:25 8 values are reported for quiescent current? 12:06:24
9 Q. Andcanyou tell fromthiswhat quiescent 12:03:27 9 A. Becausethat'sthe number that'sinterestingto  12:06:28
10 current means? 12:03:36 10 the customer, meaning if | tell youit'stypically 3,  12:06:30
11 A. Canltell what it means? No. | cantell what 12:03:37 11 I'm making no promise whatsoever there. Sotypically, 12:06:34
12 they thinkitis. 12:03:43 12 min and max are the more interesting numbers. They 12:06:39
13 Q. I'mnot surel understand the nuance therethat 12:03:50 | 13 could potentially have specified aminimum, but they ~ 12:06:42
14 you'rearticulating. 12:03:53 14 chose not to, and very few designers would complain that 12:06:45
15 A. Whatit means, | interpret it to mean, what does 12:03:54 | 15 the power istoo low. So thiswas acceptable. 12:06:47
16 thetwo-word -- what do the two words " quiescent 12:03:57 | 16 Q. Youcan set that one aside, too. If you could  12:06:51
17 current" mean. That isnot specified here. What | can  12:04:00 | 17 turn back to your declaration, and at paragraph 65. 12:07:14
18 seehereiswhat are they promising the quiescent 12:04:03 | 18 A. Okay. 12:07:34
19 current to be. 12:04:07 19 Q. Whichgoesontothenextpage. It statsat  12:07:35
20 Q. |see So--soyoudounderstand that they're 12:04:08 20 33. Younote: 12:07:39
21 reporting the quiescent current to be 6 milliamps? 12:04:12 | 21 "V oltage regul ators have been around for many ~ 12:07:40
22 A. | dounderstand that to be a maximum of 6 -- 12:04:17 | 22 years, including the 2013 timeframe and much earlier."  12:07:43
23 Q. A maximum. 12:04:19 23 Do you know, at |east ballpark, how much 12:07:46
24 A. --milliamps. 12:04:20 24 ealier? 12:07:53
25 Q. Butyou'renot sure exactly they mean by 12:04:21 25 A. Voltageregulators? My father started work in -~ 12:07:55
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1 1952, and he worked on voltage regulators. | don't know 12:07:59 1 Did you personally draft this declaration? 12:10:47
2 if hedidin the very first year he worked, but they go  12:08:06 2 A. | created most of it. | did not create the 12:10:49
3 way back. 12:08:08 3 initia draft of thelegal definitions portion of the ~ 12:10:57
4 Q. Yeah. Doyouknow how far back linear 12:08:10 4 datasheet, but -- or the declaration. But | did create 12:11:01
5 regulators go? 12:08:14 5 thefirst draft and therest. Therewereotherswho — 12:11:04
6 A. Probably about the same. 12:08:15 6 helped me clarify my writing. It'saways 12:11:10
7 Q. Is--areswitching regulators alater 12:08:18 7 understandable to me, but sometimes not everybody 12:11:12
8 development than linear? 12:08:22 8 understandsit the way | meant it. 12:11:18
9 A. Switching regulators are alater development,  12:08:22 9 Q. Andyou noted earlier that one of thefigures  12:11:20
10 yes. 12:08:24 10 that -- that Rincon-Morafigured had been annotated. ~ 12:11:23
11 Q. What about LDO regulators, do you know how far  12:08:25 11 You hadn't created that figure yourself? 12:11:29
12 back they go? 12:08:28 12 A. | didnot create that figure myself. 12:11:31
13 A. LDOsareadescriptiveterm appliedtolinear  12:08:29 13 Q. What about the -- did you create the figure 12:11:37
14 regulators with certain characteristics, and so thereis 12:08:36 14 shownon -- | will say paragraph 76, but it's probably  12:11:44
15 not acrisp definition where alinear becomesan LDO.  12:08:39 15 easiestif youjust go to page 42. 12:11:50
16 Consequently, there's not an easy way to answer the 12:08:47 16 A. Soitdependson what you mean by the word 12:11:58
17 question. You could perhaps come up with when theterm  12:08:51 17 “creation." | did the annotation. The underlying 12:12:01
18 LDO wasfirst created. | don't know. Butthereisno  12:08:53 18 fixture or figure is a copy made from the '074 patent. ~ 12:12:07
19 technical definition that would say LDOs started here.  12:08:56 19 Q. Right. Right. Sothe--thedifferent colored 12:12:14
20 Q. Inthat case, in the next sentence you say: 12:09:05 20 currents shown here, you -- you made these annotations?  12:12:17
21 "Various companies manufactured and sold voltage 12:09:07 21 A. |--1chosethosecolors, so, yeah, that'smy  12:12:20
22 regulators. Some companies| was personaly awareof ~ 12:09:09 22 fault. 12:12:24
23 circa 2013 included Texas I nstruments, 12:09:12 23 MR. LIU: So | will mark as Exhibit 4 tothis ~ 12:12:53
24 SD Microelectronics, Fairchild, and Microchip.” 12:09:17 24 deposition a document that was previously submitted by ~ 12:12:58
25 Do you see that? 12:09:17 25 patent owner as Exhibit 2019 to the IPR, which appears  12:13:07
Page 82 Page 84
1 A. |doseethat. 12:09:21 1 to beadatasheet for aMicrochip product called 12:13:12
2 Q. Andwelooked at a Texas Instruments regulator ~ 12:09:21 2 TC1300. 12:13:30
3 and an SD Micro regulator, right? 12:09:25 3 THE DEPONENT: | seeit. 12:13:30
4 A, Yes. 12:09:28 4 (Exhibit No. 4 marked for identification.) 12:13:31
5 Q. And Microchip isthe patent owner? 12:09:28 5 BY MR.LIU: 12:13:32
6 A. Andsooneof their -- one of the datasheets ~ 12:09:30 6 Q. Wasthisthe Microchip data sheet you mentioned 12:13:32
7 was provided by them. 12:09:35 7 earlier that patent owner provided? 12:13:34
8 Q. Nextyousay: 12:09:38 8 A. | believeso, yes. 12:13:38
9 "These companies adhered to the common practice  12:09:46 9 Q. Didyou speak to anyone at Microchip about this  12:13:39
10 of publishing public data sheets describing their 12:09:49 10 datasheet? 12:13:43
11 products offerings, including voltage regulators.” 12:09:51 11 A. |didnot speak to anyone at Microchip about ~ 12:13:45
12 Do you seethat? 12:09:51 12 thisdata sheet, no. 12:13:46
13 A. |doseethat. 12:09:54 13 Q. Butyou felt that given your background and 12:13:52
14 Q. "And these companies make data sheets and 12:09:55 14 experience, you were equipped to interpret thisdata ~ 12:13:57
15  product descriptions readily available, e.g., ontheir  12:09:57 15 sheet, at least asfar asyour opinions about thisdata 12:14:03
16 websites and viadistributor websites, for the obvious  12:10:01 16 sheet, in your declaration? 12:14:06
17 reason that the companies were attempting to sell their  12:10:04 17 A. |feltl amequippedtounderstanditandsee  12:14:07
18 products, including to PHOSITAs doing design work."  12:10:06 18 how it fits. Andit-- | don't have any reason to 12:14:14
19 Do you see that? 12:10:06 19 disbelieve the truthfulness of the information here. 12:14:19
20 A. |doseethat. 12:10:10 20 Q. Andthis--if youlook on pages2 and 3 of this 12:14:21
21 Q. Andsowasitoneof the distributor websites ~ 12:10:10 21 datasheet, actudly, 2, 3, and 4, it looks like there's 12:14:34
22 you're describing in this sentence where you found that  12:10:15 22 atableor several tables showing electrical 12:14:40
23 SD Micro - 12:10:20 23 characteristics. 12:14:46
24 A.  Yes 12:10:21 24 Do you see that? 12:14:47
25 Q. - datasheet? 12:10:22 25 A. | seethem,yes. 12:14:48
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1 Q. AndI'msorry. Isthereaquiescent current — 12:14:49 1 "Shut down supply current"? 12:18:59
2 characteristic in these tables? 12:15:21 2 A Yes 12:19:00
3 A. I'msorry. Youreasking metoreadthedata 12:15:24 3 Q. Doyouhaveasenseof what that isreferring  12:19:00
4  sheet? 12:15:27 4 to? 12:19:02
5 Q. I'mjustwonderingif you seeonein thesethree 12:15:29 5 A. Ifyoulook at the front page, there'sasignal, 12:19:02
6 tables. 12:15:32 6 SHDN, shutdown. And so | would interpret that whenit  12:19:11
7 MR. JENSEN: Object to form. 12:15:46 7 says shutdown supply current, you can see on the 12:19:15
8 THE DEPONENT: | do not see something labeled ~ 12:15:46 8 right-hand side, it saysthat that signal, SHDN withan 12:19:17
9 quiescent current. 12:15:50 9 overstrike, iszero volts. So when theregulator isin  12:19:22
10 BY MR.LIU: 12:15:52 10 shutdown mode, you can see that the supply current drops 12:19:27
11 Q. Doyou see-- 12:15:53 11 by 100 microamps. Not a stunning change. 12:19:32
12 A. Butother labels might apply. 12:15:54 12 Q. Istheshutdown supply current measured when  12:19:36
13 Q. Doyou seeany labelsthat might be describing  12:15:57 13 thereisaload? 12:19:48
14 something you understand to be quiescent current? 12:15:59 14 A. Whentheregulator is shut down, itsnot going  12:19:49
15 A. Waell, | seesupply current, and certainly 12:16:06 15 to matter whether there'saload or not. Theregulator 12:19:53
16 quiescent current should be smaller than the supply 12:16:07 16 isnot regulating. 12:19:56
17 current. But that's not avery tight limit. 12:16:10 17 Q. Do you know how they measured the supply 12:19:57
18 Q. What does supply current mean? 12:16:21 18 current? 12:20:14
19 A. Sol wouldinterpret supply current to meanthe 12:16:23 19 A. | would haveto search through the datasheet  12:20:16
20 current that this particular -- that the regulator 12:16:30 20 and seeif they specify how they do that. 12:20:21
21 consumes from the supply, not to be confused withthe  12:16:34 21 Q. Okay. Canyou take amoment to seeif thereis 12:20:22
22 current that the regulator suppliestoitsownload.  12:16:40 22 anything? 12:20:26
23 Q. Andhow isthat different from quiescent 12:16:47 23 A. No, | don't see aprecise definition of what ~ 12:23:22
24 current? 12:16:49 24 they meanby it. | -- | know what | would assume, but | 12:23:25
25 A. Theword "quiescent" meansquiet. Soinsome  12:16:51 25 don't believe they have defined it. 12:23:31
Page 86 Page 88
1 usagesof quiescent current, quiescent would meanwhat ~ 12:16:55 1 Q. AndI'msorry to switch exhibitsagain. If you 12:23:32
2 isthe power drawn by the regulator when there's no 12:17:01 2 could go back to the SD Micro, Exhibit 3. | think | 12:23:43
3 load. Inthe usage we saw in the 2990, quiescent 12:17:04 3 forgot to ask whether you knew how SD Micro measured the 12:23:49
4 current had nothing to do with it being quiescent, but  12:17:09 4 quiescent current. 12:23:58
5 wassimply the power -- the current dissipated inthe  12:17:12 5 A. Again, | would haveto look through thedata  12:24:09
6 regulator. And so thisuse of supply current is 12:17:15 6 sheet. 12:24:13
7 consistent with the 2990 quiescent current. It'snot  12:17:19 7 Q. Yeah, please go ahead. 12:24:14
8 consistent with the usage of quiescent current in 12:17:23 8 A. Sointhiscase, thereisn't aclear definition. 12:24:18
9 Rincon-Moraand Al-Shyoukh. 12:17:28 9 However, thisisathree-pin regulator. If welook at 12:26:11
10 Q. Isee It--soisthissupply current assuming 12:17:35 10 Figure 13 on page 15, you can seethe vertical axis.  12:26:18
11 that thereisaload or? 12:17:39 11 Thefigureislabeled quiescent current versusjunction 12:26:29
12 A. Ifwelook at thetop, it says"VN equalsV" --  12:17:46 12 temperature. The vertical axisis|D -- presumably that 12:26:32
13 (Reporter clarification.) 12:17:46 13 isthe quiescent current ranges-- from4to 5 12:26:38
14 THE DEPONENT: VN equalsV, subscript, out plus  12:17:55 14 milliamps. The conditionsin the bottom of thetable  12:26:42
15 1volt, and it also assumes|L| load equals 0.1 12:17:57 15 say output current is 200 milliamps. So clear they're  12:26:44
16 milliamp, CL, C, subscript, L, equals 3.3 microfarads, ~ 12:18:05 16 not measuring output current. Input current is 12:26:49
17 and shutdown is greater than VIH. TA ambient 12:18:14 17 presumably greater than 200 milliamps. 12:26:52
18 temperatureis 25 degreesC. 12:18:20 18 And so from this, | would presume by quiescent  12:26:55
19 Q. Soit--1wasasking, doesthat meanthereisa 12:18:31 19 current they are measuring the current through the 12:26:58
20 load? 12:18:36 20 ground pin. But that is not -- they have not explicitly 12:27:00
21 A. Sothat wouldimply thereisaload of 0.1 12:18:38 21 stated what they're doing, but implicitly, | can't see  12:27:04
22 milliamps. 12:18:43 22 another way that they could be defining it. 12:27:08
23 Q. The"L" standsfor load? 12:18:45 23 Q. Andintermsof the actual test they're 12:27:11
24 A. Thel subscriptto Ul isfor load, yes. 12:18:47 24 performing, do you know how they would have generated  12:27:16
25 Q. Anddoyou seethat below that, it says: 12:18:57 25 this-- this curve shown on Figure 13? 12:27:20
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1 A. Waél,if -- the only thing that makes senseto  12:27:22 1 or parameters that would affect quiescent current? 12:30:10
2 meisthey are defining quiescent current to meanthe  12:27:25 2 A, Yes 12:30:13
3 current through the ground pin. Sointermsof atest, 12:27:28 3 Q. Andwhat are those? 12:30:14
4 youwould smply operate the part with an input voltage  12:27:30 4 A. Theprecisevaues of theresistors, the leakage 12:30:17
5 of 10 voltsand an output voltage set to 5 volts, witha 12:27:34 5 inthetransistors. Wetaked earlier about operating  12:30:23
6 200-milliamp load on it, or some resistor that given 5 12:27:40 6 points. And so the resistors are here to establish 12:30:29
7 volts draws 200 milliamps, and then measure how much ~ 12:27:43 7 operating points on the transistors, so the precise 12:30:32
8 ground current is drawn. 12:27:45 8 operating point, you establish the temperature, the 12:30:35
9 Q. Itlookslikethere'saschematic diagramof — 12:27:47 9 vaueof VN. Many things contribute to quiescent 12:30:42
10 thispart on page 4, Figure 3. 12:27:55 10 current. 12:30:49
11 Do you seethat? 12:27:55 11 Q. Buthere--sorry. 12:30:49
12 A. ldo 12:28:01 12 By precise values of theresistors, did you--  12:31:10
13 Q. And do you understand thisto show various 12:28:01 13 do mean the resistance of the -- 12:31:13
14 transistors and resistors? 12:28:08 14 A. Aresister hasresistance, and although there  12:31:15
15 A. Anddiodes. 12:28:09 15 areabunch of things, at least 20 of them, labeled R 12:31:19
16 Q. Anddiodes. Diodesbeing thetriangular the-- 12:28:11 16 something that I'm assuming are resistors. 12:31:22
17 theblack triangles? 12:28:16 17 Q.  Mm-hmm. 12:31:25
18 A. DlandD2,yes Therésasoacapacitorin  12:28:17 18 A. I'mnotassuming they'reall identical toone  12:31:25
19 there. 12:28:20 19 another. 12:31:27
20 Q. Oh,lsee C1? 12:28:21 20 Q. Dothe--thesizesof thetransistorsaffect  12:31:30
21 A. Yes 12:28:24 21 quiescent current? 12:31:35
22 Q. Which of these components would you expectto  12:28:31 22 A. Yes 12:31:35
23 contribute to quiescent current? 12:28:35 23 Q. Andyou'renot assuming al thetransistorsare  12:31:39
24 A. Waéll, the definition of quiescent current here  12:28:37 24 the same size? 12:31:43
25 iscurrent through the ground pin, which is that 12:28:41 25 A. | know they'renot. Some of thetransistorsare 12:31:44
Page 90 Page 92
1 horizonta black line at the bottom. So all of the 12:28:45 1 PNPs. Some of them are NPNs. They're not equivalentto 12:31:48
2 components that lead down to that could be contributing  12:28:49 2 oneanother. 12:31:52
3 toquiescent current, which leads to pretty much 12:28:52 3 Q. Doesthe data sheet report the sizes of -- or --  12:31:58
4 everything. 12:28:56 4 A. Thepurposeof adatasheetisto sell partsto  12:32:04
5 Q. Does-- dothe-- do the componentsindividualy 12:28:59 5 acustomer. Itisnot to enable a competitor to makean 12:32:07
6 contribute to quiescent current or? 12:29:06 6 identical part. 12:32:11
7 A. Quiescent current isthe sum of current drawn by 12:29:09 7 Q. Butthey were-- dl of these parameterswould  12:32:12
8 thepart. Sowould you measure the current through 12:29:12 8 befixed at point of sae, right? 12:32:20
9 every component added together to get quiescent current? 12:29:16 9 MR. JENSEN: Object to form. 12:32:22
10 No. 12:29:19 10 THE DEPONENT: The dimensions of deviceswould ~ 12:32:22
11 Q. Isit, for example, because you -- you 12:29:22 11 be fixed when you make the mask set. Theredlity is,  12:32:27
12 wouldn't -- you would be double or triple counting 12:29:24 12 manufacturing of these tiny componentsis not infinitely 12:32:32
13 thingsthat arein aseries? 12:29:27 13 precise, and so even with the same mask set, thereis  12:32:36
14 A. Yes. And, youknow, if you look at the 12:29:28 14 variationintheresult. And furthermore, they may 12:32:39
15 relationship between R16 and Q11, some of the current ~ 12:29:31 15 depend on temperature. They may even depend on 12:32:47
16 through R16 aso flows through Q11, some does not. 12:29:37 16 operating voltage. 12:32:51
17 Q. Sorry. Where-- I'mtrying to find the -- 12:29:42 17 MR. LIU: I'm happy to break for lunch now. 12:33:01
18 A. It'sinthe bottom right quadrant. 12:29:44 18 THE VIDEOGRAPHER: Okay. Thismarkstheend of 12:33:04
19 Q. Oh,lsee Okay. 12:29:47 19 mediaunit 2. We are going off therecord. Thetimeis 12:33:07
20 A. Andsoit--you'renot constrained strictly to  12:29:49 20 12:33p.m. 12:33:11
21 pardlel and serial topologies here. But yes, youwould 12:29:52 21 (A recess transpires.) 12:33:13
22 bedouble counting if you added the current through 12:29:57 22 THE VIDEOGRAPHER: This marksthe beginning of ~ 13:25:20
23 every individual component, or triple or quadruple 12:29:59 23 mediaunit 3. We are going back on therecord. The  13:25:23
24 counting. 12:30:04 24 timeis1:25p.m. 13:25:27
25 Q. And arethere certain component characteristics 12:30:04 25 /I 13:25:29
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1 BY MR.LIU: 13:25:29 1 inFigure8, whichisabove, and VGSisthe gateto 13:28:50
2 Q. Welcomeback, Dr. Taylor. 13:25:31 2 source voltage and VT isthe threshold voltage of the  13:28:54
3 A. Thankyou. 13:25:32 3 transistor.” 13:28:59
4 Q. Atany point today, have you spoken to your 13:25:33 4 Do you see that? 13:28:59
5 counsel about this deposition? 13:25:38 5 A. |seethat. 13:29:00
6 A. About thisdeposition, no. 13:25:40 6 Q. Doyouunderstand thistobe--isita 13:29:00
7 Q. Andthat would include anything, any of the 13:25:42 7 derivative of the square law that we werelookingat ~ 13:29:05
8 topicswe've been covering in this deposition, right?  13:25:52 8 ealier? 13:29:10
9 A. That'scorrect, yes. 13:25:56 9 MR. JENSEN: Object to form. 13:29:11
10 Q. Couldyou turnback to your declaration and take 13:25:57 | 10 THE DEPONENT: It relates to the square -- 13:29:12
11 alook at paragraph 60? It's on page 30. 13:26:11 11 the--tothat law, yes. 13:29:15
12 A. 30,31 Yeah. Okay. 13:26:34 12 BY MR.LIU: 13:29:15
13 Q. Andsoyou start this paragraph by saying that:  13:26:39 |13 Q. How --isthisjust a-- how didyou arriveat  13:29:22
14 "The other term that mattersto the efficiency  13:26:44 14 this-- thisformula here? 13:29:27
15 of the LDO quiescent current.” 13:26:46 15 A. |--it'saclassicformula | mean,| first  13:29:30
16 A. |seethat. 13:26:53 16 ranacrossit in my undergraduate education. Butif you 13:29:35
17 (Reporter clarification.) 13:26:55 17 look atit, itisrelating VGS, MOS VT, and IDS, which  13:29:40
18 Q. And thenyou end the paragraph by saying: 13:26:55 | 18 arethe axes of the equation that you were talking about 13:29:48
19 "I note, however, that the relative importance  13:26:59 19 and that operating point, and yes, from that youcan ~ 13:29:51
20 of power efficiency highly depends on the application  13:27:01| 20 derive this slope. 13:29:54
21 andisfrequently not adesign consideration." 13:27:05 21 Q. Sol--maybel should clarify. 13:29:57
22 Do you see that? 13:27:05 22 Would you arrive at this equation by takinga ~ 13:30:03
23 A. | seethat. 13:27:10 23 derivative of the square law? 13:30:13
24 Q. Wasquiescent current asignificant design 13:27:11 24 MR. JENSEN: Object to form. 13:30:14
25 consideration for the -- the regulators in the data 13:27:16 25 THE DEPONENT: Yes. Applying differentia 13:30:16
Page 94 Page 96
1 sheets we have been looking at? 13:27:22 1 calculusleadsyou to this path. 13:30:18
2 MR. JENSEN: Object to form. 13:27:24 2 BY MR.LIU: 13:30:20
3 THE DEPONENT: | haveno main-- nobasison  13:27:24 3 Q. Andinparagraph 66, you provide adifferent ~ 13:30:23
4 which to answer that question. 13:27:29 4 formulafor GM. Do you seethat? 13:30:30
5 BY MR.LIU: 13:27:31 5 MR. JENSEN: Object to form. 13:30:34
6 Q. Andwhy isthat? 13:27:32 6 THE DEPONENT: | seean alternativewriting. If 13:30:36
7 A. Youreasking what were the factorsthat the ~ 13:27:35 7 you're familiar with differential calculus, you will 13:30:40
8 peoplewho design -- the engineerswho designthese  13:27:40 8 recognize that the derivative is the delta with the 13:30:43
9 products evaluated and what they emphasize and didn't ~ 13:27:44 9 deltaapproaching zero. They are strongly related. 13:30:49
10 emphasize. | don't know. 13:27:50 10 BY MR.LIU: 13:30:59
11 Q. Theresnothing youwould infer fromthefact — 13:27:54 11 Q. Canyou explain what you mean by delta 13:31:01
12 that they reported quiescent currentsin the data sheet? 13:27:58 12 approaching zero? 13:31:04
13 A. They reported operating temperature. 13:28:03 13 A. Areyoufamiliar with differential calculus? ~ 13:31:05
14 MR. JENSEN: Object to form. 13:28:05 14 Q. Somewhat, but let's start from -- 13:31:12
15 THE DEPONENT: They report lots of things. 13:28:05 15 A. Sothe-- 13:31:18
16 Quiescent current is unlikely to be something that they  13:28:08 16 Q. Let'sassumethat | have no familiarity 13:31:18
17 completely ignored, but you haveto consider all the  13:28:10 17 withit-- 13:31:20
18 factors. 13:28:14 18 A. So-- 13:31:22
19 BY MR.LIU: 13:28:19 19 Q. --fortherecord. 13:31:24
20 Q. If you could go to paragraph 68. 13:28:20 20 A. --backto--wasit Figure 1? 13:31:24
21 A.  Mm-hmm. 13:28:30 21 What you seethereisacurve. And the question 13:31:31
22 Q. Andyou state that: 13:28:30 22 is, what'sthe slope of the curve. Well, you candraw  13:31:35
23 "In genera, GM of aMOSFET isgivenby aGM ~ 13:28:33 23 thisorange line, which is atangent, meaning it 13:31:42
24 equal to two times IDS divided by AGS, minus VT, where  13:28:37 24 intersectsthe curve at precisely at one point. Oneway 13:31:46
25 IDSisthe drain to source current, the output current  13:28:46 25 to calculate the slopeisyou tekethe delta. Youtake 13:31:53
Page 95 Page 97
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1 thelDSat one point minusthe IDS at another point, ~ 13:31:55 1 THE DEPONENT: Sotherelay -- thereasonfor ~ 13:36:16
2 divideit by the VGS minus VT at one point, another. 13:32:00 2 thedivision thereis because both of those transistors  13:36:21
3 Andif you look at the delta, what you seeis, if you  13:32:05 3 havethesame VGS minus VT, and I'm assuming they have  13:36:25
4 move along the blue curve as you approach the operating  13:32:09 4 thesamelength. If not, that would have to be 13:36:30
5 point, isthat that delta approachesthe sasmeoneyou  13:32:13 5 accounted for. And so then the current flowingin M25  13:36:33
6 would achieve you were using the orange line, the linear 13:32:18 6 isdirectly related to the current in MP, and thesize  13:36:37
7 approach, so that in the limit where the size of the gap 13:32:21 7 ratio. 13:36:41
8 between the operating point and the point you're 13:32:27 8 BY MR.LIU: 13:36:42
9 measuring approaches zero, there is no difference 13:32:32 9 Q. Okay. Andthendoyouseea--theresa--an 13:36:42
10 between the delta and the slope of theline. And 13:32:35 10 annotation in red in the figure that Dr. Chen had made? 13:36:54
11 differential calculusisall about as you approach 13:32:38 11 A. | seethat. 13:36:57
12 the-- asyour difference approaches zero. And there's 13:32:41 12 Q. Do you understand that current to be going down 13:36:59
13 afootnote somewhere that talks about notation of delta  13:32:46 13 toM23? 13:37:04
14 derivatives and partial derivatives. For the purposes  13:32:51 14 A. ldo. 13:37:05
15 of thisdeposition, they're al equivalent definitions. 13:32:55 15 Q. Andthen, so doesthe additional factor of M22  13:37:06
16 For the purposes of high-order mathematics, they'renot  13:32:59 16 divided by M23 come from that current then being 13:37:11
17 equivalent. 13:33:03 17 mirrored from M23 to M22? 13:37:17
18 Q. Soisitfairto say that the formula, or 13:33:04 18 MR. JENSEN: Object to form. 13:37:20
19 equation, if you prefer, shown in paragraph 66, which ~ 13:33:11 19 THE DEPONENT: So that current flowsintothe  13:37:21
20 says"GM equalsdeltal out divided by deltaVN," that  13:33:14 20 current mirror, and so again, assuming the same channel  13:37:25
21 would only be valid for very small values of deltal 13:33:26 21 lengthin M22 and M23, you get that ratio betweenthe  13:37:29
22 out? 13:33:29 22 input and output of the current mirror. 13:37:34
23 A. 1t Will be more accurate as the deltas are made  13:33:29 23 BY MR.LIU: 13:37:36
24 smaller. Butsinceit'saratio, you can havearatio 13:33:33 24 Q. Andwerejust talking about the red current,  13:37:36
25 to small numbers that's not necessarily poorly defined. 13:33:39 25  right, not -- 13:37:39
Page 98 Page 100
1 Q. Okay. Andif youcould goto paragraph 118 of 13:34:03| 1 A. The-- 13:37:43
2 thedeclaration. There's another mathematical 13:34:35 2 MR. JENSEN: Object to form. 13:37:43
3 expression you give there which | wanted to ask about.  13:34:40 3 THE DEPONENT: The current mirrorswhatever ~ 13:37:44
4 So you're -- do you see there'sa 13:34:49 4 current comesinto it, but the red current component  13:37:48
5 fraction you've provided in that paragraph that says ~ 13:34:54 5 would appear, multiplied by that ratio in the drain M22. 13:37:52
6 "M25times M22 divided by MP times M23"? 13:34:56) 6 (Reporter clarification.) 13:38:02
7 A. |doseethat. 13:35:01 7 BY MR.LIU: 13:38:02
8 Q. Anddoesthat relate to the figure shown above  13:35:03 8 Q. Sowouldyouagreethat -- doyou seeablue  13:38:04
9 this paragraph? 13:35:.07 9 current aswell? 13:38:07
10 A. Figure28? 13:35:09 10 A. Ido. 13:38:07
11 Q. Yes Youvelabeledit Figure 28, "Al-Shyoukh 13:35:10 | 11 Q. Would you agree that the blue current and the ~ 13:38:08
12 Figure 8 as annotated by Dr. Chen"? 13:35:15 12 red current would sum to the purple current? 13:38:11
13 A.  Yes 13:35:17 13 MR. JENSEN: Object to form. 13:38:15
14 Q. Sol just wanted to understand where this-- the 13:35:20 | 14 THE DEPONENT: So the current that flowsinto  13:38:16
15 mathiscoming from. SoI'll try towalk throughit, 13:35:25 | 15 the current mirror annotated in purpleisthe sum of the 13:38:19
16 andyou let me know if thisis what you meant. 13:35:30 | 16 current annotated 122 and the current coming out of the 13:38:25
17 So | think -- you have MP. Does-- you have MP  13:35:34 | 17 drain of M25. 13:38:29
18 and then M 25 that are both connected at their gates, 13:35:54 | 18 BY MR.LIU: 13:38:31
19 right? 13:35:58 19 Q. Butthe--thebluecurrent marked 122, that ~ 13:38:33
20 A. They'reboth connected at their gates, yes. 13:35:58 20 doesn't get afactor of M25 over MP, right? 13:38:38
21 Q. Andthat'slabeled node N2? 13:36:01 21 A. Itdoesnot. 13:38:44
22 A. | --it'slabeled node N2. 13:36:03 22 Q. AndI'msorry. If wecould goto paragraph 68, 13:38:44
23 Q. Basedonthat connection, areyou applyinga  13:36:08 | 23 where we were looking at that MOSFET GM formula. 13:39:31
24 factor of M25 divided by MP? 13:36:11 24 A. Okay. 13:39:47
25 MR. JENSEN: Object to form. 13:36:15 25 Q. Sointhemiddleof thisparagraph, you state ~ 13:39:49
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1 that there arethree different waysthat theGM of a  13:39:54 1 current IDSisflowing through both current sources?  13:43:24
2 source follower can be raised? 13:39:58 2 A Yes 13:43:28
3 A, Mm-hmm. 13:39:59 3 Q. Sowhy -- why haveyou -- isit necessary for ~ 13:43:53
4 Q. Andthenyou list the three, right? 13:40:00 4 both those current sources to have the same magnitude of 13:44:00
5 A. Yes 13:40:02 5 current to explain this third approach? 13:44:06
6 Q. Andthen| think in paragraph 69 through 71, 13:40:06 6 THE DEPONENT: Thethird -- 13:44:16
7 each of those paragraphs is dedicated to elaborating on  13:40:08 7 MR. JENSEN: Object to form. 13:44:17
8 one of those three ways. Right? 13:40:13 8 THE DEPONENT: There are alarge number of 13:44:17
9 A. | believethat's correct, yes. 13:40:15 9 approaches that -- alot of ways you can add more 13:44:19
10 Q. Andsointhefirst paragraph -- now I'mtalking 13:40:18 10 transistors. But the embodiment from the ‘074 patent  13:44:25
11 about 69 -- that saysfirst, you say you can makethe — 13:40:21 11 looks source of likethis, and so that'swhy | chose  13:44:30
12 source follower wider without changing the current 13:40:26 12 thisdescription of an available technique. 13:44:39
13 through it, and that's away of raising GM, right? 13:40:28 13 MR. LIU: | think | might be closeto done, so  13:46:38
14 A. Yes 13:40:36 14 canwejust take ashort break to seeif | havemore  13:46:40
15 Q. Canyou explainto me-- and then you say that's 13:40:36 15 questions? And -- okay. 13:46:43
16 because it reduces the denominator of GM, which the 13:40:39 16 THE VIDEOGRAPHER: Going off therecord. The  13:46:47
17 denominator being VGS minus VT, correct? 13:40:44 17 timeis1:46 p.m. 13:46:48
18 A. Andsoif you makethe transistor wider, the ~ 13:40:50 18 (A recess transpires.) 13:46:50
19 current density drops and so you're changing VGS minus ~ 13:40:53 19 THE VIDEOGRAPHER: Going back on the record. 13:56:18
20 VT. 13:40:58 20 Thetimeis1:56 p.m. 13:56:28
21 Q. Andthen--oh, I'msorry. Soit affectsboth  13:41:01 21 BY MR.LIU: 13:56:35
22 VGSandVT? 13:41:09 22 Q. Dr.Taylor,did you -- during the last break,  13:56:35
23 A. It affectsthedifference. 13:41:10 23 did you spesk with your counsel about this deposition or 13:56:37
24 Q. |see. Andtheninthein-- paragraph 70, you 13:41:11 24 the substance of this deposition? 13:56:39
25 say that, second, raising the current through the source 13:41:23 25 A. No, | did not. 13:56:40
Page 102 Page 104
1 following increases the numerator of that formula 13:41:25 1 MR. LIU: Sol don't have further questionsfor 13:56:44
2 because the numerator isjust 2 DS, right? 13:41:28 2 now, so pass the witness. 13:56:46
3 A, Yes 13:41:32 3 MR. JENSEN: Thank you. | would liketoaska 13:56:48
4 Q. Andyouresayingl--|--IDSincreasessoGM  13:41:34 4 few follow-up questions, Dr. Taylor. 13:56:54
5 increases? 13:41:38 5 EXAMINATION 13:56:58
6 A. Yep. 13:41:38 6 BY MR.JENSEN: 13:56:58
7 Q. Andinthethird paragraph, | noticed you don't 13:41:38 7 Q. Letmebegin by asking you to pull out 13:56:58
8 usethisformula. And so now are you -- when you 13:41:46 8 Exhibit 2012. 13:57:09
9 describe the third approach to raising GM, areyouno  13:41:52 9 A. ThelL70MxxAB, AC data sheet? 13:57:10
10 longer referring to the GM of aMOSFET? 13:41:56 10 Q. Thatistheone, yes. 13:57:17
11 A. lamnolonger referring to asource follower.  13:42:00 11 A. Okay. 13:57:20
12 Q. Okay. 13:42:04 12 Q. Anddoyou recall being asked some questions  13:57:20
13 A. I'msaying that you -- you add more transistors, 13:42:06 13 about the electrical characteristicsin the -- thisdata 13:57:24
14 you change the circuit topology, so the equation fora  13:42:09 14 sheet? 13:57:32
15 GM source follower is not telling you what the GM of the 13:42:21 15 A. Yes 13:57:33
16 overal circuit is. 13:42:26 16 Q. Andinparticular, about the quiescent current? 13:57:35
17 Q. Doyou haveanequationfora-- I'mjustnow  13:42:26 17 A. Yes 13:57:38
18 seeing an equation for the GM of the overall circuitin  13:42:39 18 Q. AndI believeyou were asked some questions 13:57:38
19 paragraph 71. 13:42:43 19 about your understanding of what the quiescent current  13:57:42
20 A. That's because without knowing what specific ~ 13:42:44 20 referred toin this data sheet. Isthat right? 13:57:46
21 circuit topology you're talking about, thereisn't such  13:42:48 21 A. Yes. Wehad questions about what doestheterm 13:57:49
22 anequation. 13:42:51 22 mean and what is the value of it. 13:57:54
23 Q. Okay. And | just wanted to understand the 13:42:51 23 Q. Andl believeyou had identified Figure13in  13:57:55
24 Figure 10 that'sincluded in paragraph 71. Sothefirst 13:43:13 24 the data sheet as providing additional information that 13:58:06
25 question | havefor youis, you state that thesame ~ 13:43:19 25 related to the measurement of the quiescent current. Is 13:58:10
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1 that correct? 13:58:10 1 inthearttoaPHOSITA in the 2013 timeframe? 14:00:42
2 A. Thatiscorrect. 13:58:14 2 MR. LIU: Objection to form. 14:00:48
3 Q. Iwouldliketodirect your attentiononthe  13:58:14 3 THE DEPONENT: The term would be known, yes.  14:00:49
4 next pageto figure 16. 13:58:20 4  Theusageis not utterly unambiguous, but it'saterm  14:00:52
5 A. Okay. 13:58:24 5 they would have heard of and would have basic 14:01:00
6 Q. Andwhatisthetitle of that figure? 13:58:24 6 understanding. 14:01:02
7 A. Quiescent Current Versus Input Voltage. 13:58:27 7 BY MR.JENSEN: 14:01:03
8 Q. Doesthat provide any informationto aPHOSITA  13:58:31 8 Q. If adatasheet did not provide an explicit 14:01:03
9 about the conditions that are used to measure the 13:58:37 9 definition of quiescent current, would aPHOSITA use  14:01:06
10 quiescent current in this data sheet? 13:58:40 10 their understanding of that term asit wasgenerally ~ 14:01:10
11 MR. LIU: Objection to form. 13:58:42 11 known in the art to interpret the data sheet? 14:01:13
12 THE DEPONENT: Given that it specifies, you 13:58:43 12 MR. LIU: Objection to -- objectionto form.  14:01:16
13 know, the load current and input voltage, it -- it 13:58:51 13 THE DEPONENT: Certainly. Certainly. 14:01:18
14 provides hintsthere. Certainly the quiescent current  13:58:58 14 BY MR. JENSEN: 14:01:20
15 isnot theload current, and so not the output current.  13:59:01 15 Q. Letmeaskyouto pull out Exhibit 2019. And  14:01:34
16 Andsoit's-- it's consistent with the prior diagramin 13:59:06 16 thisisthe data sheet for the TC1300 part. 14:01:44
17 that the quiescent current seems very likely tobe--  13:59:12 17 Do you see that? 14:01:48
18 thevertica axisID to bethe ground current on this ~ 13:59:17 18 A. | seethat. 14:01:49
19 three-pin part. 13:59:20 19 Q. Andyou were asked some questions about the 14:01:51
20 BY MR. JENSEN: 13:59:24 20 parameter labeled supply current on page 3 of thedata  14:01:54
21 Q. Andmoregenerally, you were asked about whether 13:59:24 21 sheet? 14:02:00
22 various data sheets provided an express definition for  13:59:28 22 A, lwas 14:02:00
23 quiescent current. Do you recall that? 13:59:32 23 Q. Andl believe you were asked to look at whether  14:02:01
24 MR. LIU: Objection to form. 13:59:34 24 this data sheet in Exhibit 2019 used the word "quiescent 14:02:10
25 THE DEPONENT: | do recall that. 13:59:35 25 current.” 14:02:16
Page 106 Page 108
1 BY MR.JENSEN: 13:59:37 1 Do you recall that? 14:02:16
2 Q. Andl believeyou saidthat not all thedata ~ 13:59:38 2 A. |Irecdl that, yes. 14:02:18
3 sheetsdid provide an expressed definition. Isthat ~ 13:59:40 3 Q. Andl believeyour answer in the brief timeyou 14:02:19
4 correct? 13:59:45 4 had toreview it was that you did not see the word 14:02:22
5 MR. LIU: Objection to form. 13:59:45 5 "quiescent current." Isthat right? 14:02:24
6 THE DEPONENT: | think | probably used theword 13:59:45 6 A. Thatiscorrect. 14:02:26
7 "explicit definition,” but yes. 13:59:48 7 Q. What relationship, if any, would aPHOSITA 14:02:27
8 BY MR.JENSEN: 13:59:50 8 understand there to be between what is labeled supply ~ 14:02:32
9 Q. Explicit definition. Thank you. 13:59:50 9 current in Exhibit 2019 and quiescent current? 14:02:35
10 | -- isit necessary for aPHOSITA to understand 13:59:52 10 MR. LIU: Objection to form. 14:02:40
11 themeaning of quiescent current in a data sheet for the 13:59:56 11 THE DEPONENT: Again, it depends on how you 14:02:40
12 datasheet to provide an explicit definition? 14:00:00 12 define quiescent current. The definition that wesaw  14:02:45
13 MR. LIU: Objection to form. 14:00:03 13  used earlier in the Texas Instrument part was a 14:02:48
14 THE DEPONENT: It -- I'm not entirely surewhat 14:00:04 14 quiescent current isliterally the current consumed by ~ 14:02:52
15 you'reasking. But certainly aPHOSITA brings some 14:00:10 15 theregulator, whether the output is loaded or not. And 14:02:55
16 understanding of what mattersto his reading, and so the 14:00:15 16 aPHOSITA would recognize that that definition fitsvery 14:03:00
17 fact that there's not an explicit definition of 14:00:18 17 nicely with this definition of supply current. Thatis 14:03:05
18 quiescent current, you know, is it measured at load 14:00:21 18 different than Rincon-Mora or the Al-Shyoukh definition, 14:03:09
19 equals zero or -- or some other condition, is not a 14:00:24 19 whichisquiescent current is measured whentheload ~ 14:03:13
20 fundamental barrier to aPHOSITA gaining the 14:00:27 20 current is zero. 14:03:16
21 understanding they need to use the part. 14:00:35 21 BY MR. JENSEN: 14:03:17
22 BY MR. JENSEN: 14:00:36 22 Q. Sol wantedto ask afollow-up question on that. 14:03:18
23 Q. Let memaybetake one step back and -- and ask  14:00:36 23 Andfirgt, | believe that you had testified on 14:03:25
24  thisquestion. 14:00:38 24 cross-examination that the quiescent current or supply ~ 14:03:34
25 Is quiescent current aterm that would be known  14:00:39 25 current in the data sheets is not necessarily the exact  14:03:36
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1 samething asthe quiescent current definition used in ~ 14:03:39 1 MR. LIU: Counsel, he was never asked about 14:05:57
2 the Rincon-Morareference or Al-Shyoukh. Isthat 14:03:42 2 the-- 14:05:59
3 correct? 14:03:42 3 MR. JENSEN: Y ou made your objection, Stephen.  14:05:59
4 A. That'sright. 14:03:48 4 You don't get to do a speaking objection. Your 14:06:01
5 MR. LIU: Object to -- objection to form. 14:03:49 5 objectionison therecord. I'm going to continue with  14:06:04
6 BY MR.JENSEN: 14:03:52 6 theredirect. 14:06:06
7 Q. Letmeaskyoutoturninyour declarationto  14:04:00 7 MR. LIU: Then you're definitely going out of ~ 14:06:07
8 paragraph 134. 14:04:03 8 thescope. Thisisimproper. 14:06:10
9 MR. LIU: And | will object. Thisisoutside  14:04:20 9 MR. JENSEN: It'snot improper at al. Wehave 14:06:12
10 the scope of the cross. 14:04:22 10 adisagreement. 14:06:13
11 BY MR.JENSEN: 14:04:25 11 BY MR. JENSEN: 14:06:14
12 Q. Andin paragraph 134, youinclude atable. 14:04:26 12 Q. Dr. Taylor, my question for youis: Inthe 14:06:15
13 Do you see that? 14:04:30 13 tablethat you included in paragraph 134 of your 14:06:19
14 A. ldo. 14:04:33 14 declaration, why did you think it was appropriateto  14:06:24
15 Q. Andinthetable, you'vehighlighted arow IQ  14:04:34 15 compare a quiescent current value from a data sheet that  14:06:29
16 with the units of milliamps. 14:04:41 16 may not necessarily have the exact same definition of ~ 14:06:34
17 Do you see that? 14:04:43 17 quiescent current as the Rincon-Mora or Al-Shyoukh 14:06:37
18 A. |seethat. 14:04:44 18 references used? 14:06:42
19 Q. What does|Q refer toin that row? 14:04:44 19 MR. LIU: Objection. Outside the scope. 14:06:43
20 MR. LIU: I'll object as outside the scope of ~ 14:04:49 20 Paragraph 134 was -- never came up during thecross.  14:06:45
21 thecross. 14:04:52 21 THE DEPONENT: It was the best valuesthat | 14:06:48
22 THE DEPONENT: |1Q was quiescent current withan  14:04:52 22 coulduse. Thisisalow current, but not a zero 14:06:53
23 attempt to be the quiescent current as defined by 14:04:56 23 current load, so it's not irrelevant, it's not utterly ~ 14:07:00
24 Rincon-Moraand Al-Shyoukh. For some products, that was 14:05:02 24 different, but it's not precisely identical. 14:07:04
25 not available. 14:05:05 25 /Il 14:07:06
Page 110 Page 112
1 BY MR.JENSEN: 14:05:07 1 BY MR.JENSEN: 14:07.06
2 Q. Andinthistable whichisFigure31, youve 14:05.07 2 Q. Duringyour cross-examination, Dr. Taylor,do  14:07:23
3 added to the figure from Al-Shyoukh two columns on 14:05:13 3 you recall being asked some questionsthat relatedto ~ 14:07:28
4 the--or | don't know how many columns. You addedat  14:05:20 4 the amount of leakage in transistors and how that 14:07:30
5 least one column. 14:05:23 5 contributes to quiescent current? 14:07:36
6 A. Onecolumn. 14:05:24 6 MR. LIU: Objection to form. 14:07:39
7 Q. Andthatishighlighted in green? 14:05:24 7 THE DEPONENT: In one of these data sheets, yes. 14:07:40
8 A. Andthatisaproduct, yes. 14:05:26 8 BY MR.JENSEN: 14:07:44
9 Q. Andthat corresponds-- 14:05:27 9 Q. How,if aal, doesthesizeof atransistor  14:07:56
10 MR. LIU: Objection. Outside the scope. 14:05:28 10 bear on the amount of leakage current? 14:08:01
11 BY MR. JENSEN: 14:05:30 11 A. Specify size. 14:08:04
12 Q. That corresponds to a data sheet, correct? 14:05:30 12 Q. Thelength and width of atransistor. 14:08:07
13 A. It doescorrespond to adata sheet. 14:05:32 13 So I'll narrow my question. Let'sstart with  14:08:18
14 MR. LIU: Objection. Counsel, this product data 14:05:33 14 thelength of atransistor. 14:08:19
15 sheet, it was never discussed during the 14:05:37 15 A. Ingenerd, if you hold al other technology ~ 14:08:20
16 cross-examination. 14:05:40 16 parameters constant, as transistors get longer, the 14:08:26
17 BY MR. JENSEN: 14:05:40 17 drive current goes down and the leakage current goes  14:08:31
18 Q. Dr. Taylor, wereyou asked about various voltage 14:05:41 18 down. 14:08:33
19 regulator data sheets during your cross -- during your — 14:05:45 19 Q. What unitsaretypically used to identify the  14:08:33
20 direct examination? 14:05:49 20 length of atransistor? 14:08:49
21 A. | wasasked about data sheets. 14:05:49 21 MR. LIU: Objection to form. 14:08:51
22 Q. Wereyou asked about quiescent currentsin those 14:05:51 22 BY MR.JENSEN: 14:08:52
23 datasheets? 14:05:54 23 Q. Thechannel length? 14:08:52
24 A. | wasasked about quiescent currentsin the data 14:05:54 24 A. Thetransistor channel length isgenerally --  14:08:52
25 sheets. 14:05:57 25 well, measured at alength, microns or nanometers, 14:09:02
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1 depending on technology generation. 14:09:06 1 contemporaneous manufacturing technology in 2013? 14:12:21
2 Q. What doyou mean by the term "technology 14:09:07 2 MR. LIU: Objectionto form. Thisisoutside  14:12:25
3 generation"? 14:09:10 3 the scope. 14:12:27
4 A. Technology changesover time, and in 14:09:10 4 THE DEPONENT: It would depend on the goalsthe 14:12:28
5 microelectronicsin general, that hasinvolved making  14:09:17 5 engineer isfaced with. Arethey trying to raise 14:12:36
6 things smaller as you move to more advanced 14:09:19 6 performance? Arethey trying to match performance? But 14:12:39
7 technologies. And so it seems every year thetechnology 14:09:23 7 1 would expect the engineer on the more advanced 14:12:44
8 that isavailableis better than the older technologies. 14:09:30 8 technologies to have more freedom to movethedesign  14:12:47
9 And you tend to assign it to alength number, but it's  14:09:35 9 where they wanted to, and if you just, you know, were ~ 14:12:50
10 there are many attributes in technology that change. 14:09:37 10 not trying to fundamentally change anything, | would ~ 14:12:54
11 Q. Andinthe 2013, 2014 timeframe, what werethe  14:09:39 11 expect you would get lower leakage and higher 14:12:56
12 common and contemporaneous technology nodes used to 14:09:49 12 performance. 14:12:58
13 manufacture transistors? 14:09:54 13 BY MR. JENSEN: 14:13:03
14 A. Therewere-- 14:09:55 14 Q. Whenyou say lower leakage, can you be any more  14:13:03
15 MR. LIU: Objection to form. 14:09:57 15 gpecific about that? 14:13:06
16 THE DEPONENT: There were arange of 14:09:57 16 MR. LIU: Objection to form. Outside the scope. 14:13:06
17 technologies being used to make transistors, depending  14:10:02 17 THE DEPONENT: Given the differencesin 14:13:11
18 onwhat applications werein question. So thebleeding 14:10:04 18 technology, they're going to be significant. Thisis = 14:13:12
19 edge at that point, what | was working on at Intel, 14:10:10 19 not a5 or 10 percent shift. You -- thereismuch more 14:13:15
20 would have been 14, 20 nanometers. Other productswould 14:10:13 20 freedom available to the designer, both in terms of 14:13:19
21 have been larger dimensions, possibly, you know, three  14:10:18 21 transistor performance and transistor budget. Asyou — 14:13:22
22 orfivetimeslarger. 14:10:24 22 make transistors smaller, you can use moretransistors ~ 14:13:26
23 BY MR. JENSEN: 14:10:33 23 to do the same function, and that gives you more design  14:13:29
24 Q. Doyourecal what technology nodewasused in  14:10:34 24 flexibility. 14:13:33
25 connection with the Rincon-Mora design? 14:10:42 25 /Il 14:13:34
Page 114 Page 116
1 A. Rincon-Morawason a2 micron technology, which 14:10:45 1 BY MR.JENSEN: 14:13:34
2 actualy shows up on that table you werereferring to.  14:10:49 2 Q. If someonewerenot familiar with themicron ~ 14:13:35
3 Q. Anddoyou recal what manufacturing technology  14:10:51 3 and -- and nanometer units that -- that you use to 14:13:39
4 node was used and discussed in connection with the 14:10:56 4 describe the channel lengths and the manufacturing 14:13:45
5 Al-Shyoukh voltage regulator design? 14:11:00 5 technology nodes, could you provide arelative 14:13:49
6 MR. LIU: Objection to form. Outside scope. 14:11:03 6 comparison of the size of atransistor ina2-micron ~ 14:13:52
7 THE DEPONENT: That is .35 micron, 350 14:11:05 7 process versus a 20-nanometer process? 14:13:59
8 nanometer, technology. 14:11:10 8 MR. LIU: Objection to form. Outside scope. 14:14:.03
9 BY MR. JENSEN: 14:11:11 9 THE DEPONENT: If you wereto just look at the 14:14:04
10 Q. How do those manufacturing technology nodes 14:11:12 10 numbers, you would say 2 nanometersis 100 times bigger. 14:14:09
11 compare, in terms of transistor size and leakage 14:11:16 11 Buttransistorstake up area. They'reasquare. Soin  14:14:15
12 current, to the manufacturing technologies that were  14:11:22 12 termsof area, eh, ballpark of 10,000X difference. As 14:14:20
13 commonly in usein 2013 and 20147? 14:11:25 13 you push to the end, you know, it may not be quite that  14:14:28
14 MR. LIU: Objection to form. Outside scope. 14:11:30 14 much, but it's avery significant difference. 14:14:31
15 THE DEPONENT: Thosetechnologiesare-- they ~ 14:11:33 15 BY MR. JENSEN: 14:14:34
16 are much older technologies than the ones widely used in  14:11:37 16 Q. Andgiven that orders of magnitude differencein 14:14:35
17 2013, which would mean lower GM, lower performance, 14:11:40 17 size between 2-two micron design process and a 14:14:39
18 which meansthat if you were redesigning products, you  14:11:50 18 20-nanometer design process, how much improvement would  14:14:48
19 know, if you were to take Al-Shyoukh's work and produce  14:11:58 19 aPHOSITA expect to seein quiescent currentin a 14:14:51
20 itinamore advanced technology, you would expectto  14:12:01 20 voltage regulator design like Rincon-Moraor Al-Shyoukh? 14:14:55
21 get better performance. 14:12:03 21 MR. LIU: Objection to form. Outside scope. 14:15:00
22 BY MR. JENSEN: 14:12:04 22 THE DEPONENT: Thereissuch avast difference  14:15:02
23 Q. What would you expect in terms of leakage 14:12:06 23 therethat it's difficult to quantify. You're comparing 14:15:05
24 current if you were to implement the Rincon-Mora or 14:12:09 24 an antique to areally modern process, and you could see 14:15:13
25 Al-Shyoukh voltage regulator designsin a 14:12:16 25 orders of magnitude variation in any of these parameters 14:15:19
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1 when you look at it coming up. | mean, I've seen 14:15:23 1 | declare under penalty of perjury
2 picturesthat arejust stunning when you makethese  14:15:29 2 under the lawsthat the foregoing is
3 insane variations between technology, but you'retalking 14:15:31 3 true and correct.
4 about what would be the size of avia, just aconnection 14:15:34 4
5 between two metal wiresin the 2-micron technology. You 14:15:39 5 Executed on , 20,
6 might put the whole voltage regulator insidethat one  14:15:42 6 at ,
7 litlearea Moreredlistically, you're spending a 14:15:45 7
8 little more area and you're going to do -- have 14:15:48 8
9 incredible freedom to change the results that you get.  14:15:52 9
10 BY MR.JENSEN: 14:16:06 10
11 Q. Whatimpact, if any, would theimprovementsdo ~ 14:16:07 11
12 to the manufacturing processin terms of leskageand ~ 14:16:12 12 SIGNATURE OF THE WITNESS
13 quiescent current have on a PHOSITA's motivation to add, 14:16:15 13
14 enable, or disable functionality to either Rincon-Mora  14:16:20 14
15 or Al-Shyoukh's regulator design? 14:16:24 15
16 MR. LIU: Objection to form. Outside scope. 14:16:27 16
17 THE DEPONENT: In--if youcanfind--you  14:16:28 17
18 know, if you can reduce the leakage current without ~ 14:16:35 18
19  adding the complexity of enable and disable, it's--  14:16:38 19
20 it'sanicer way togo. It raisesfewer validation  14:16:45 20
21 questions. It would reduce the motivationto do that. ~ 14:16:49 21
22 MR. JENSEN: No further questions. 14:16:54 22
23 MR. LIU: Can you give me five minutes? 14:16:55 23
24 MR. JENSEN: Sure. 14:16:59 24
25 THE VIDEOGRAPHER: Going off therecord. The  14:17:00 25
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1 timeis2:17 p.m. 14:17:03 1 REPORTER'S CERTIFICATE
2 (A recess transpires.) 14:17:05 2
3 THE VIDEOGRAPHER: Back on the record. 2:25 p.m. 14:25:01 3 STATE OF CALIFORNIA ) ss
4 MR. LIU: SoAptiveobjectstothelinesof  14:25:12 4 |, DEREK L. HOAGLAND, CSR #13445, State of California,
5 questioning that were outside the scope of the 14:25:15 5 do hereby certify:
6 cross-examination. It's past 5:00 p.m. Eastern. We'll  14:25:18 6 That prior to being examined, the witness named in the
7 takeit up with the board by moving to strike. 14:25:24 7 foregoing proceeding was by me sworn to testify to the
8 But for now, | don't have any further questions  14:25:26 8 truth, the whole truth and nothing but the truth;
9 foryou, Dr. Taylor. 14:25:29 9 That said proceeding was taken down by me by stenotype
10 MR. JENSEN: All right. And Microchip disagrees 14:25:31 10 athe t?me and place th-ereir.I sta‘ted and therea‘fter
11 with the objections, and | think that Aptiveplainly ~ 14:25:33 1 transcr?be.d under my direction into computerized
12 opened the door to the line of questioning on -- on 14:25:37 12 transcript on:
13 redirect. . 13 | further certify that | am_not of counsel nor a_Itorney
14 for nor related to the parties hereto, nor am | in any
14 And | will say, thisis your opportunity to ask  14:25:42 15  way interested in the outcome of this action.
15 any further questions. We're located in the Pacific ~ 14:25:44 16 In compliance with section 8016 of the Business and
16 timezone. It's2:25p.m. Thefact that it's after 14:25:47 17 Professions Code, | certify under penalty of perjury
17 50a'clock in the Eastern Time zoneisof norelevance  14:25:51 18 that | am acertified shorthand reporter with license
18 whatsoever. And we would oppose any motion to strike,  14:25:54 19 number 13445 in full force and effect.
19 and we would -- patent owner would reserve theright to  14:26:02 20 Witness my hand this March 28, 2025.
20 read and sign aswell. 14:26:06 21
21 THE VIDEOGRAPHER: We are off therecord at 2:26 14:26:07 22
22 p.m., And this concludes today's testimony given by 14:26:10 7 /Lé?
23 Dr. Greg Taylor. Thetotal number of mediaused was  14:26:17 23 DEREK L. HOAGLAND, CSR #13445
24 three and will be retained by Veritext Legal Solutions.  14:26:20 24
25 (Proceeding Concludes at 2:26 p.m.) 25
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