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. INTRODUCTION

Declaratory judgment plaintiffs Acer, HTC and Barco entities, as shown on the caption page
(collectively “Plaintiffs”), respectfully and jointly submit this Consolidated Responsive

Supplemental Claim Construction Brief as ordered by the Court.

1. THE CLAIMED “RING OSCILLATOR” MUST BE NON-CONTROLLABLE AND
VARIABLE BASED ON ENVIRONMENTAL PARAMETERS.

For the sake of convenience, the parties’ competing constructions of “ring oscillator” are

again set forth below:

Plaintiffs’ Construction TPL’s Construction

An oscillator having a multiple, odd number of inversions An oscillator having a multiple,
arranged in a loop, wherein the oscillator is: (1) non- odd number of inversions
controllable; and (2) variable based on the temperature, |arranged in a loop

voltage, and process parameters in the environment

Defendants’ Opening Supplemental Claim Construction Brief (Acer Action, Dkt. No. 357
(“TPL’s Op. Supp. Br.”)) fails to demonstrate how TPL’s proposed construction of “ring
oscillator” avoids reading on the voltage-controlled oscillator in Talbot Figure 3 that has been
indisputably disclaimed. Instead, TPL argues without citing any authority that Judge Ware’s First
Claim Construction Order (Acer Action, Dkt. No. 336 (“Order™)) is improper because, in TPL’s

77 Gk

view, whether Talbot discloses a “ring oscillator” “is not an appropriate subject for claim
construction.” (TPL’s Op. Supp. Br. at 10.) The declaration of Dr. Oklobdzija submitted in
support of TPL’s supplemental briefing does not even analyze Talbot Figure 3 and does not
address either party’s proposed construction. (See “SUPPLAMENTAL [sic] DECLARATION OF
DR. VOJIN OKLOBDZIJA,” Acer Action, Dkt. 357-4 (“Supp. Oklobdzija Decl.”).) Instead, Dr.
Oklobdzija’s declaration analyzes a hypothetical circuit that even he admits is not Talbot and is not
at issue, and applies a new definition of “ring oscillator” that is not supported by any intrinsic
evidence. (Oklobdzija 10/12/12 Dep. at 609:4-12, 610:1-10 and Ex. 77, 406:11-407:14
(Supplemental Declaration of Kyle D. Chen filed herewith (“Chen Supp. Decl.”), Exs. 24 and 77).)

While Plaintiffs” proposed construction is supported by the intrinsic record, TPL asserts

new distinctions between Talbot Figure 3 and the claimed “ring oscillator” based on a distorted

PLAINTIFFS” CONSOLIDATED RESPONSIVE
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explanation of a Schmitt-trigger, distinctions that are unsupported by either the *336 specification
or the prosecution history. TPL’s positions are contradicted by Talbot, contradicted by a textbook
written by Dr. Oklobdzija himself, and contradicted by Exhibit A to Dr. Oklobdzija’s
supplemental declaration.

A Judge Ware Did Not Construe the Claimed “Ring Oscillator.”

TPL misrepresents Judge Ware’s Order, suggesting that Judge Ware has already construed
“ring oscillator” in the patents-in-suit. To the contrary, this supplemental briefing was ordered by
Judge Ware to determine the proper construction of the claimed “ring oscillator.” (See Order at
16:14-15 (*Here, before arriving at a decision on the definition of the phrase “ring oscillator” in
the context of the Talbot reference, the Court finds that it would benefit from further briefing.”)
(emphasis added).) Judge Ware sought supplemental declarations and briefing on “ring oscillator”
because he understood the significance of Plaintiffs’ proof that Talbot Figure 3 discloses three
inverters arranged in a loop. The voltage-controlled oscillator in Talbot Figure 3 meets both TPL’s
proposed construction of “ring oscillator” as well as what Judge Ware finds one of ordinary skill
would normally understand a “ring oscillator” to be without specialized meaning. (Order at
13:20-22 and 16:1-6.)

TPL’s explanation of the operation of the “ring oscillator” disclosed by Figure 18 of the
’336 patent applies as well to the indisputably disclaimed voltage-controlled oscillator in Talbot
Figure 3 because it too has an odd number of inverters. Because Talbot has three inverters
arranged in a loop, the claimed “ring oscillator” requires a specialized meaning to avoid reading on
the disclaimed voltage-controlled oscillator in Talbot Figure 3.

TPL asks this Court to simply ignore the patent owner’s arguments made to the Examiner
during an interview, even though TPL has never challenged the accuracy of the Examiner’s
interview summary. TPL fails to even address similar characterizations of the claimed ring
oscillator during prosecution of the *336 patent to distinguish the Magar and Sheets references, set
forth in detail in Plaintiffs’ Opening Supplemental Claim Construction Brief (Acer Action, Dkt.

No. 365 (“Plaintiffs’ Op. Supp. Br.”)). But these disclaimers cannot be ignored. They are as

- PLAINTIFFS” CONSOLIDATED RESPONSIVE
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much a part of the prosecution history as the final *148 reexamination amendment that TPL
characterizes as the most important.
Further, the patent owner’s argument in that 148 reexamination amendment is also a

disclaimer of voltage-controlled oscillators generally:

Further, Talbot does not teach, disclose, or suggest the ring oscillator recited in
claim 4. The examiner cited col.3, Il. 26-35, and oscillator circuit 12 shown in
FIG. 1 of Talbot as teaching the recited ring oscillator. Talbot discusses a
voltage-controlled oscillator (VCO) 12, but does not teach or disclose a ring
oscillator.

(’148 PH Remarks/Arguments at 11, 2/21/08 (Chen Decl., Ex. 3) (emphasis added).)

Plaintiffs” proposed construction properly holds TPL to all of its disclaimers, including the
final disclaimer of voltage-controlled oscillators. TPL’s proposed construction must be rejected
because it fails to distinguish Talbot, is contrary to the prosecution history, and is contrary to

TPL’s arguments to this Court that Talbot does not disclose a “ring oscillator.”

B. The Patent Owner’s Arguments Recorded in Examiner’s Interview Summary
Constitute a Clear Disavowal of Scope for the Claimed “Ring Oscillator.”

In both the prosecution history and the current briefing, TPL clearly disavows the voltage-
controlled oscillator in Talbot. For that reason alone, both TPL’s proposed construction and the
ordinary meaning that a ring oscillator comprises nothing more than three “inversions” or
“inverters” arranged in a loop must be rejected. The reason is that Talbot discloses an oscillator
comprising three inverters arranged in a loop and also three inversions in a loop.

Plaintiffs” proposed construction simply includes in the “ring oscillator” the very distinction
argued by TPL to the Patent Office during the 148 patent’s reexamination, as evidenced by the
Examiner’s February 12, 2008 interview summary. (’148 PH 2/12/08 Interview Summary at 2
(Chen Decl., Ex. 2).) In arguing for patentability over Talbot, TPL failed to present any other
substantive distinction between the voltage-controlled oscillator in Talbot and the claimed “ring
oscillator,” so it would be improper now to tell the public—including Plaintiffs—that “ring
oscillator” can be narrowed in some other way to avoid Talbot. Accordingly, new distinctions
based on Dr. Oklobdzija’s declaration or deposition testimony must be rejected because those new
distinctions were not presented to the Examiner as part of the prosecution history, which not only

-3- PLAINTIFFS” CONSOLIDATED RESPONSIVE
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deprived the public of notice of these new distinctions but also deprived the Examiner of any
response to these proposed new distinctions.
TPL argues that black is white by denying that the Examiner’s interview summary sets forth

a clear disavowal of claim scope. The best rebuttal is to repeat again the language of the summary:

Continuing, the patent owner further argued that the reference of Talbot does not
teach of a “ring oscillator.” The patent owner discussed features of a ring
oscillator, such as being non-controllable, and being variable based on the
environment. The patent owner argued that these features distinguish over
what Talbot teaches. The examiner will reconsider the current rejection based on
a forthcoming response, which will include arguments similar to what was
discussed.

(1d. (emphasis added).)

The Examiner’s interview summary is a proper basis for finding a disavowal of claim
scope. It expressly reflects what TPL, the patent owner, argued. The Federal Circuit has
repeatedly relied upon patent owners’ arguments recorded in interview summaries to find that
patent owners disavowed claim scope to distinguish prior art. See, e.g., Rheox, Inc. v. Entact, Inc.,
276 F.3d 1319, 1322 (Fed. Cir. 2002) (disavowal found based on patent owner’s arguments that
the Examiner recorded in interview summary); see also Biovail Corp. Int’l v. Andrx Pharms., Inc.,
239 F.3d 1297, 1302-04 (Fed. Cir. 2001) (same); Trinity Indus. v. Road Sys., 121 F. Supp. 2d
1028, 1044 (E.D. Tex. 2000) (“It is proper to consider the interview summary in claim
construction as it is part of the prosecution history.”) (citing Athletic Alternatives, Inc. v. Prince
Mfg., Inc., 73 F.3d 1573, 1576 (Fed. Cir. 1996) (relying upon Examiner’s interview summary of
patent owner’s statements in claim construction)).

In its opening supplemental papers, TPL cites no legal authority in support of its argument
that the Examiner’s summary cannot constitute a disavowal of claim scope. In its prior claim
construction papers, however, TPL argued that Salazar v. Procter & Gamble Co., 414 F.3d 1342
(Fed. Cir. 2005), applies; but it does not. (See Defendants” Opening Claim Construction Brief at 5,
Acer Action, Dkt. No. 310.) Salazar held that “unilateral statements by an examiner” in a Notice
of Allowance did not give rise to a disavowal by the patent owner. The statements at issue here

were not “unilateral statements” by the Examiner, but arguments made by TPL. The fact that the

-4- PLAINTIFFS” CONSOLIDATED RESPONSIVE
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Examiner recorded TPL’s statements does not change the fact that it was TPL, not the Examiner,
who made them.

TPL also previously misapplied University of Pittsburgh v. Hedrick, 573 F.3d 1290, 1297
(Fed. Cir. 2009), which refused to give weight to a “terse” and ambiguous interview summary that
was unclear concerning which features of the claimed invention, if any, were being distinguished.
(See Defendants’ Opening Claim Construction Brief at 5, Acer Action, Dkt. No. 310.) In the
present case, however, the Examiner’s interview summary could not be more clear: To distinguish
Talbot’s voltage-controlled oscillator, the “patent owner” argued that “features” of the claimed
“ring oscillator” include “being non-controllable, and being variable based on the environment.”
The accuracy of this record by the Examiner has never been challenged, and the disavowals clearly
identify the claim language and the features on which it is distinguished.

TPL boldly asks this Court to ignore the interview summary. (TPL’s Op. Supp. Br. at 9:10-
12 (“[I]t is far more important to understand what occurred next.”). But that would be improper
because the Examiner and the public are entitled to rely on the interview summary to understand
the scope of the claimed “ring oscillator.” Indeed, even if the Examiner did not rely on the
interview summary, the public is still entitled to rely on it. See, e.g., Microsoft Corp. v. Multi-Tech
Sys., Inc., 357 F.3d 1340, 1350 (Fed. Cir. 2004) (“We have stated on numerous occasions that a
patentee’s statements during prosecution, whether relied on by the examiner or not, are relevant to
claim interpretation.”) (citing cases).

If the patent owner disagreed with the Examiner’s interview summary, it needed to say so
explicitly in the subsequent written amendment, to properly alert both the Examiner and the public.
Hakim v. Cannon Avent Grp., PLC, 479 F.3d 1313, 1318 (Fed. Cir. 2007) (“Although a disclaimer
made during prosecution can be rescinded, permitting recapture of the disclaimed scope, the
prosecution history must be sufficiently clear to inform the examiner that the previous disclaimer,
and the prior art that it was made to avoid, may need to be re-visited.”). Instead of “clearly
informing the examiner” that the disclaimer needed to be “revisited,” nine days later on

February 21, 2008, the patent owner submitted its own “Interview Summary” that did not dispute

-5- PLAINTIFFS” CONSOLIDATED RESPONSIVE

Case Nos. 5:08-cv-00877, 5:08-cv-00882, 5:08-cv-05398 SUPPLEMENTAL CLAIM CONSTRUCTION BRIEF




© 00 N oo o1 b~ O w N

[ T N N N N N T T N T e I N R e N T < =
Lo N o o B~ wWw DN PP O © 00N oo o B~ W N+ o

Caseb:08-cv-05398-PSG Document317 Filed11/09/12 PagelO of 23

anything in the Examiner’s interview summary and was entirely consistent with that interview
summary. In particular, TPL again clearly disavowed any voltage-controlled oscillator disclosed
by Talbot: “Talbot discusses a voltage-controlled oscillator (VCO) 12, but does not teach or
disclose a ring oscillator.” (148 PH 2/21/08 Remarks/Arguments at 11, (Chen Decl., Ex. 3)
(emphasis added).) Thus, TPL’s summary is most appropriately interpreted as supporting its
arguments recorded in the Examiner’s summary.

Arguing, contrary to Microsoft, that it somehow matters whether the Examiner relied upon
what was said at the interview, TPL fails to cite key language in the June 25, 2008 Non-Final
Action that tracks the interview summary, thereby indicating that the Examiner was indeed relying
on the interview. The June 25, 2008 Non-Final Action states, “Further, the reference of
Talbot’518 [sic] describes an oscillator circuit, but the specific features are unclear if the
components actually make a ring oscillator.” (148 PH 6/25/08 Non-Final Action at 5 (Otteson
Decl., Ex. 10 at 27 of 63), Acer Action, Dkt. No. 357-05 (emphasis added).) The antecedent for
the cited “features” is found in the Examiner’s interview summary, which says “the patent owner
discussed features of a ring oscillator, such as being non-controllable, and being variable
based on the environment.” (’148 PH 2/12/08 Interview Summary at 2 (Chen Decl., Ex. 2)
(emphasis added).) Thus, the Examiner has clearly relied upon the patent owner’s arguments
regarding the non-controllable “feature” of the claimed “ring oscillator” made during the interview
and reiterated by the subsequent disclaimer of Talbot’s voltage-controlled oscillator in allowing

the claims. Thus, TPL’s disclaimers must stand.

C. TPL’s Arguments Regarding Whether a Hypothetical Circuit Different from
Talbot Would Oscillate Is Irrelevant to What Talbot Discloses.

Judge Ware ordered supplemental expert declarations that should “fully articulate the
technical basis for their opinions with respect to whether the voltage-controlled oscillator
disclosed in Talbot is or is not a ring oscillator.” (Order at 16:16-17.) Answering that question
requires a comparison between a definition of “ring oscillator” and the disclosures of Talbot. The
Supplemental Wolfe Declaration does exactly that, comparing TPL’s proposed definition of “ring
oscillator” to Talbot Figure 3, and doing so in enough detail to make clear that Talbot Figure 3

-6- PLAINTIFFS” CONSOLIDATED RESPONSIVE
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discloses both three inverters arranged in a loop as well as three inversions arranged in a loop.

TPL’s opening papers fail to address the issue.' Instead, TPL relies upon Dr. Oklobdzija’s
declaration that analyzes a hypothetical circuit not disclosed by Talbot. Based on the assumed
behavior of this hypothetical circuit (that he admits under oath is not even Talbot)®> Dr.
Oklobdzija concludes that Talbot’s Figure 3 is not a “ring oscillator,” all without clearly defining
“ring oscillator.” (Oklobdzija 10/12/12 Dep. 406:11-407:14.) Dr. Oklobdzija’s conclusion is
without basis or merit, and should be rejected.

Strangely, TPL cites Judge Ward’s claim construction of “ring oscillator” (the very
construction that TPL has proposed and that reads on Talbot Figure 3) as authority for the
proposition that “a ring oscillator requires three or more inverters to oscillate.” (TPL Opening
Brief at 11:20-26.) But it is elementary that Judge Ward’s claim construction is not binding on
this Court or on any of the Plaintiffs.

In any event, Judge Ward’s construction of “ring oscillator” does not support TPL’s
position, which appears to be that if an “inversion” by itself can make a “single inversion
oscillator,” such “inversion” is somehow precluded from being a component of the “ring
oscillator.” Nowhere does Judge Ward’s construction require such preclusion. Instead, presented
with evidence that an oscillator could be made with a single inversion, Judge Ward merely
accepted TPL’s position that the claimed ring oscillator must nevertheless have multiple

inversions, without limiting what type of inversions that could be used. (Otteson Decl., Ex. 3 at

! Indeed, TPL argues with Judge Ware’s order: “TPL believes this approach is not an appropriate
subject for claim construction. The Federal Circuit has never suggested that it is the role of the
district court to evaluate the technical merits of the applicant’s arguments in construing a claim.”
(TPL’s Opening Brief at 10:11-13 (emphasis in original).) But this supplemental briefing is doing
nothing more than determining the scope of TPL’s continuing disclaimer of Talbot’s voltage-
controlled oscillator, so that the distinction from Talbot—as articulated by the patent owner in the
prosecution history—can be properly reflected in the claim construction. This is nothing more
exotic than application of prosecution history estoppel.

2 As explained in Plaintiffs’ opening papers (Plaintiffs’ Op. Supp. Br. at 11), Dr. Oklobdzija
analyzes a different, hypothetical circuit that removes everything in Talbot Figure 3 except for the
Schmitt-trigger 52 and input capacitors, and adds a direct connection between the Schmitt-trigger
52’s input and the output that is not present in Talbot. (Supp. Oklobdzija Decl. 15 (Chen Decl.,
Ex. 17), Acer Action, Dkt. No. 363-17; see also Oklobdzija 10/12/12 Dep. at 609:4-12, 610:1-10,
Ex. 77, (Chen Supp. Decl., Exs. 24 and 32).)

-7- PLAINTIFFS” CONSOLIDATED RESPONSIVE
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11 (Acer Action, Dkt. No. 357-3).)

D. Dr. Oklobdzija’s New Definition of “Ring Oscillator” Cannot Be Adopted
Because It Is Unsupported and Met by Talbot.

At deposition, Dr. Oklobdzija admitted that he did not apply any party’s proposed
definition of “ring oscillator.” (Oklobdzija 10/12/12 Dep. at 406:11-407:14 (Chen Supp. Decl.,
Ex. 24).) Instead, he pointed to the first sentence of paragraph 7 in his declaration as his
definition of “ring oscillator.” (Id. at 406:24-407:2.) That sentence reads, “Ring oscillators are
able to provide a continuous periodic output because they have an odd number of inverting
components arranged in a loop or ‘ring.”” (Supp. Oklobdzija Decl. at § 7 (Chen Decl., Ex. 17)
(emphasis added).) That “definition” is different from TPL’s proposed structural definition,
adding the functional limitation that ring oscillators are “able to provide a continuous periodic
output because they have an odd number of “inverting components.” TPL’s proposed functional
limitation is not in the intrinsic record and so cannot be properly read into the claim construction
of “ring oscillator.” Indeed, TPL offers no authoritative treatise or paper setting forth or applying
such a definition for “ring oscillator,” just the unsupported opinion of Dr. Oklobdzija. Such
unsupported testimony is not entitled to any weight. Phillips v. AWH Corp., 415 F.3d 1303, 1318
(Fed. Cir. 2005) (“[C]onclusory, unsupported assertions by experts as to the definition of a claim
term are not useful to a court.”)

But beyond that, Talbot Figure 3 meets Dr. Oklobdzija’s new proposed functional
limitation. Talbot explains how Figure 3 works, and that explanation makes clear that the
voltage-controlled oscillator in Figure 3 provides a continuous periodic output because it has an
odd number (3) of inverting components arranged in a loop that perpetually change the input into
the next inverting component. (Talbot at 7:56-8:21 (Chen Decl., Ex. 9) (concluding, “Thus, an
oscillating output signal will be provided at the output 56 of the voltage controlled oscillator
circuit and the oscillation will be sustained.”).) Dr. Wolfe’s declaration explains the same thing.
(Supp. Wolfe Decl. at 11 9, 11, 15 and 23 (Chen Decl., Ex. 8).)

Because Dr. Oklobdzija’s new definition of “ring oscillator” is unsupported and in any
event met by the disclaimed voltage-controlled oscillator in Talbot, it cannot be adopted.
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E. Talbot’s Schmitt Trigger 52 Is an Inverter and Perpetuates the Oscillation in
the Same Way as a Standard Inverter.

TPL argues that a Schmitt trigger is structurally and operationally different from an
“inverter.” To the contrary, Dr. Wolfe explains that Schmitt trigger 52 of Talbot Figure 3 is an
“inverter.” (Id. at 1 13-24.) Dr. Wolfe specifically explains, “The Schmitt trigger 52’s inverting
function is used to sustain the oscillation of the Talbot [voltage-controlled oscillator] in the same
way that the inverters disclosed in the *336 patent sustain oscillation in the ‘ring oscillator.”” (Id.
at 1 23.)

Dr. Wolfe’s testimony is supported by multiple independent sources (attached as exhibits
to his declaration), as well as Exhibit A to Dr. Oklobdzija’s Supplemental Declaration (Chen
Decl., Ex. 17), which captions the very symbol used to represent Talbot Figure 3’s Schmitt trigger
52 as a “Schmitt trigger inverter.” Curiously, TPL failed to include with its opening papers
Exhibit A of the Supplemental Oklobdzija declaration, which clearly shows a “Schmitt trigger
inverter.” Plaintiffs have provided it as part of Exhibit 17 to the Chen Declaration, and the

relevant portion of the figure is reproduced below, together with svmbol 52 from Talbot Figure 3:

52

\ Schmig-ingger INVERTER

(Supp. Oklobdzija Decl., Ex. A, slide 3 (Chen Decl., Ex. 17, at 14 of 50); Talbot, Figure 3 (Chen
Decl., Ex. 9).) Dr. Oklobdzija admitted the above symbol is the same as that found in Talbot
Figure 3. (Oklobdzija 10/12/12 Dep. at 445:6-446:2 (Chen Supp. Decl., Ex. 24).)

In its opening papers, TPL argues that the hysteresis on the input of the Schmitt trigger
somehow disqualifies a Schmitt trigger inverter as a component of the claimed “ring oscillator.”
But hysteresis is irrelevant to how the inverting function of the Schmitt trigger 52 sustains the
oscillation. (Supp. Wolfe Decl. § 15 (Chen Decl., Ex. 8).) The hysteresis just protects the output
from instability caused by noise on the input. (Id. at §16.) This point is actually illustrated by
Dr. Oklobdzija’s Exhibit A, as shown below:
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Schmitt-Trigger Inverter

(a) If input transition times are too long. a standard logic device-output
might oscillate or change erratically: (b) a logic device with a Schmutt-
trigger type of input will produce clean. fast output transitions.

(Supp. Oklobdzija Decl., Ex. A, slide 3 (Chen Decl., Ex. 17, at 14 of 50).)

The hysteresis does not prevent a Schmitt trigger inverter from being an inverter. As
shown by Exhibit A to Dr. Oklobdzija’s declaration, a Schmitt trigger inverter functions better
than a standard one by providing “clean, fast output transitions” that improve upon the standard
inverter’s output that “might oscillate or change erratically.” (Id.) Thus, the Schmitt trigger

inverter 52 in Talbot Figure 3 is an inverter.

F. Dr. Oklobdzija’s Deposition Arguments that Talbot Lacks Three
Inversions/Inverters Arranged in a Loop Are Groundless and Lack
Credibility.

Although his supplemental declaration does not deny that Talbot Figure 3 discloses three
inverters in a loop, at deposition Dr. Oklobdzija for the first time asserted that Talbot Figure 3
does not disclose three inverters in a loop. But this deposition testimony contradicts his own
textbook (which says that transistor pair 48 and 49 is an inverter) and Exhibit A to his own
declaration (which captions the symbol 52 of Talbot Figure 3 as a “Schmitt-trigger inverter”).

As to the Schmitt-trigger 52, Exhibit A to Dr. Oklobdzija’s declaration is explained above.
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Dr. Oklobdzija conceded at deposition that the symbol used in Talbot Figure 3 is an inverting type
of Schmitt-trigger, but asserted it was not properly considered to be an “inverter.” (Oklobdzija
10/12/12 Dep. at 443:17-444:19 (Chen Supp. Decl., Ex. 24).) This testimony is directly
contradicted by Dr. Oklobdzija's testimony describing the operation of circuit 52: “Yes. | -- |
agree, if you put a square wave at the input of 52, the output is going to be a square wave in the
180-degree opposite phase.” (Id. at 572:9-11.) Dr. Oklobdzija also admitted that, when the
Schmitt trigger 52 has a high input, its output would be low, and when it has a low input, its
output would be high. (Id. at 571:3-18.) These functions—a high input resulting in a low output,
and vice-versa, and a 180 degree phase shift from input to output—are exactly what an inverter
does, and what it is designed to do. The fact that an inverter might have a Schmitt trigger input
does not change its function at all. Similarly, the label “Schmitt trigger” is unimportant. The
circuit performs an inversion, so it is an inverter. This testimony is also contradicted by Exhibit A
to Dr. Oklobdzija’s own declaration, which repeatedly calls the same symbol numbered 52 in
Talbot Figure 3 a “Schmitt-trigger inverter.” (Supp. Oklobdzija Decl., Ex. A, slide 3 (Chen Decl.,
Ex. 17 at 14, 15, and 19).)

As to transistor pair 48 and 49, Dr. Oklobdzija admitted that the transistor pair taken alone
has the same structure as a textbook “inverter” cited by Dr. Wolfe (Oklobdzija 10/12/12 Dep. at
511:4-512:5; 515:16-517:2 (Chen Supp. Decl., Ex. 24)), and even further admitted that—given
time at least—the input to transistor pair 48 and 49 has the opposite phase as the output. (Id. at
460:4-24.) Dr. Oklobdzija’s own textbook identifies such a transistor pair as an “inverter.”
(Supp. Wolfe Decl. at 12, at p. 6 and Ex. L (Chen Decl., Exs. 8 and 10).) Dr. Oklobdzija even
testified that one of ordinary skill in the art would interpret the symbol for “inverter 51” to
represent such a transistor pair. (Oklobdzija 10/12/12 Dep. at 511:4-512:5 (Chen Supp. Decl.,
Ex. 24).)

Unavoidably, to distinguish Talbot over a “ring oscillator,” Dr. Oklobdzija actually points
to the control circuitry of the voltage controlled oscillator in Talbot Figure 3. Talbot identifies

“input 43" as receiving the “control voltage.” (Talbot, 7:31 (Chen Decl., Ex. 9).) According to
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Dr. Oklobdzija, the frequency of oscillation of Talbot Figure 3 “really depends on the value of the
capacitors 50 and 54 and the resistance of a transistors [sic] as we spoke about, 45 and 44, which
is being controlled by the input 43, which determines the rate of how fast those capacitors are
going to be charged or discharged. This is what determines the principal frequency of a Talbot
oscillator.” (Oklobdzija 10/12/12 Dep. at 450:9-17 (Chen Supp. Decl., Ex. 24 (emphasis added).)
According to Dr. Oklobdzija, transistor pair 48 and 49 is not an “inverter” because they act as
“current control switches” (id. at 461:4-9 (emphasis added)) for the current that is used to charge
and discharge the capacitors, (id. at 460:16-18). By arguing that transistor pair 48 and 49 is
somehow not an inverter because they are “current control switches” and that the frequency is
determined in part by the time to charge or discharge the capacitors on the input to Schmitt-
trigger inverter 52, Dr. Oklobdzija is distinguishing Talbot based on its controllability. (See also,
e.g., id. at 488:13-23; 490:13-491:4; 638:20-639:1; 644:12-16; 647:25-648:6.) But the current
control function performed by the transistor pair 48 and 49 does not alter its inversion function,
so one of ordinary skill in the art would still consider the transistor pair to be an inverter. (See
Wolfe Dep. at 91:12-92:13 (Chen Supp. Decl., Ex. 25).) For example, U.S. Patent No. 4,105,950
(hereinafter “Dingwall”) discloses an identical control circuit as that in Talbot Figure 3 on top of
a transistor pair (referred to in Dingwall as an “inverter”), also identical to Talbot’s transistor pair
48 and 49. (See id. at 93:10-19 and Exs. 107, 109 (Chen Supp. Decl., Exs. 33, 34.); see also
Dingwall at 1:45-46 (“Cascaded inverters 11, 12, and 13, with the output of I3 fed back to the input
of 11, form a ring oscillator.”)) Thus, one of ordinary skill in the art would recognize the
transistor pair 48 and 49 in Talbot Figure as an inverter.

The public is entitled to consistency in the interpretation of the claimed ring oscillator.
Having told the Patent Office that Talbot does not disclose a ring oscillator, the “ring oscillator”
claim term must be limited to avoid reading on Talbot. The only substantive limitation in the
intrinsic evidence on “ring oscillator” is the statement found in the Examiner’s interview
summary that the claimed ring oscillator is non-controllable and variable based on the

environment. Accordingly, Plaintiffs’ construction should be adopted.
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G. Plaintiffs’ Construction Should Be Adopted To Avoid Recapture of
Abandoned Subject Matter.

Having indisputably disclaimed the voltage-controlled oscillator as part of the Phase-
Locked Loop (“PLL”) in Talbot Figure 3, TPL has now alleged that the claimed “ring oscillator”
limitation is satisfied by a voltage- or current-controlled oscillator in a phase-locked loop—the
precise structure it told the Patent Office is not covered by its claims. For example, in its
infringement contentions, TPL has made the following allegation as the basis for satisfying the

“ring oscillator” limitation:

The presence of a PLL indicates the presence of a ring oscillator, either a
voltage controlled oscillator (“VCO?) or current controlled oscillator (‘1CQO”).
[Underlying supplied.]

As TPL’s contentions suggests, a voltage “controlled” oscillator or a current “controlled”
oscillator is an oscillator that is “controlled.” TPL’s own expert acknowledged as much when he
admitted that a voltage controlled oscillator “could be controlled by voltage or current.” (See
Oklobdzija 12/22/2010 Dep. at 354:14-19 (Chen Supp. Decl., Ex. 26) (emphasis added).)

To avoid the improper recapture of the abandoned subject matter and for all of the reasons
stated above and in Plaintiffs’ opening papers, Plaintiffs’ construction requiring the *ring

oscillator” to be “non-controllable” must be adopted.

I11.  OPERANDS THAT ARE PRESENT IN THE CLAIMED “INSTRUCTION
REGISTER” MUST BE RIGHT JUSTIFIED.

A. An “Instruction Register” Has Always Been a Claim Limitation.

The key dispute regarding the term “instruction register” is whether statements in the
prosecution history, which echo the clear and unequivocal statements in the specification, support
a construction in which any operands present in the instruction register are right justified. During
prosecution of the 749 patent, the examiner hand-wrote the following sentence in a summary of
an October 25, 1994 interview: “Claim 1: Operand width is variable & right adjusted.” TPL
attempts to dismiss this statement by asserting that “whatever discussion the examiner might have
had with the applicant in 1994 regarding operands is irrelevant to the construction of the term

‘instruction register.”” TPL reasons that the term did not become “part of claim 1 until more than
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sixteen years later,” when claim 1 was amended during the *749 reexamination to expressly recite
“an instruction register.” (TPL Op. Supp. Br. at 6.) But TPL is wrong because, as explained
below, claim 1 has always required an instruction register.

Claim 1 recites a microprocessor system that includes, among other components, a “means
for fetching instructions” for the CPU. The “means for fetching” has always been recited in claim
1, and it is undisputed that the corresponding structure for this term under 35 U.S.C. § 112, {6
includes the instruction register 108 described in the specification. During the ’749
reexamination, in fact, TPL specifically told the Patent Office that the corresponding structure of
the “means for fetching instructions” in claim 1 includes the “instruction register.” (749 PH
1/25/2011 Amendment After Final at 18 (Chen Supp. Decl., Ex. 27) (“The patent owners have
consistently contended that a proper construction of the corresponding language of claims 1 and 9
IS what is now expressly recited in proposed claims 62 and 63 (with the understanding that the

“instruction reqgister” is among the “corresponding structure” with respect to the means for

fetching instructions).”) (emphasis added).) TPL’s proposed construction for the “means for

fetching” also includes instruction register 108. (See Joint Claim Construction Statement, Ex. B
at 1-2 (Acer action, Dkt. No. 305-2).) While it is true that claim 1 was substantively narrowed in
other ways during the *749 reexamination, there is no basis for TPL to argue that an “instruction

register” was not a part of claim 1 until it was amended during reexamination.

B. Operands in the Instruction Register of the 749 Patent, if Present, Must Be
Right Justified.

The 749 specification describes the requirement of right-justification using the type of
unequivocal and absolute language that is rarely found in patent specifications. (’749, 18:34-56.)
The specification describes the ability to handle variable width operands using the same opcode
as “magic” and proclaims that “[t]his magic is possible because operands must be right justified
in the instruction register. This means that the least significant bit of the operand is always
located in the least significant bit of the instruction register.” (749, 18:43-47 (emphasis added).)
Right justifying operands in the instruction register is not simply an optional design choice but a
characteristic that “must be” present, to accomplish the “magic” of the alleged invention.
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Plaintiffs’ opening brief was accompanied by a detailed declaration from Dr. May
describing the instruction register in the *749 patent and explaining in detail its disclosure of
variable-width instructions with right-justified operands. Dr. May’s testimony stands unrebutted,
and TPL does not seriously challenge any aspect of his technical description testimony. Nor did it
submit anything from its own expert regarding this term.

TPL nonetheless argues that right-justified operands should not be read as a requirement
of the claimed instruction register because instructions in the *749 patent can include “simple 8-
bit, fixed-width instructions,” and as such, “[n]othing in this embodiment requires operands or
operands in the instruction register that are right-justified.” (TPL Op. Supp. Br. at 4:21:5-1.) The 8-
bit (one byte) instructions to which TPL is referring, however, have no operands whatsoever.

As Dr. May explained in his declaration, an instruction in the 749 patent “may consist simply
of an opcode represented in 8 bits (one byte).” (May Decl. § 7 (Chen Decl., Ex. 18).) A one-byte
instruction with only an opcode, however, will necessarily have no operands. (Id. at | 7
(explaining one-byte instructions having no operands).) This possibility is in no way excluded or
impacted by Plaintiffs’ proposed construction: “register that receives and holds one or more

instructions for supplying to circuits that interpret the instructions, in which any operands that are

present must be right-justified in the register.” In the case of single-byte instructions, because no
operands are present, the right justified requirement would not apply.

C. Plaintiffs’ Proposed Construction Would Not Vitiate Claim 7.

TPL also argues that Plaintiffs’ proposed construction of “instruction register” would
render claim 7 superfluous. TPL did not reproduce dependent claim 7 in its brief, and for good
reason— the claim is so lengthy and includes numerous limitations not at all encompassed by

Plaintiffs” proposed construction. Claim 7, following the reexamination, recites:

7. The microprocessor system of claim 1 wherein said instruction register for
the multiple instructions and a variable width operand to be used with one of
the multiple instructions is connected to

said means for fetching instructions, means connected to said instruction
register for supplying the multiple instructions in succession from said
instruction register, a counter connected to control said means for
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supplying the multiple instructions to supply the multiple instructions in
succession, means for decoding the multiple instructions connected to
receive the multiple instructions in succession from the means for
supplying the multiple instructions, said counter being connected to said
means for decoding to receive incrementing and reset control signals from
said means for decoding, said means for decoding being configured to
control said counter in response to an instruction utilizing the variable
width operand stored in said instruction register, and means connected to
said counter to select the variable width operand for use with the
instruction utilizing the variable width operand in response to said counter.

(’749 patent, Ex Parte Reexamination Certificate, Claim 7 (Chen Decl., Ex. 22) (text removed
during reexamination omitted).)

TPL acknowledges that “[t]he doctrine of claim differentiation is at its strongest when the
additional limitations proposed to be added to a parent claim appear in a dependent claim.” (TPL
Op. Supp. Br. at 5:6-7.) TPL cannot seriously claim that the requirement in Plaintiffs’ proposed
construction that “any operands that are present must be right-justified in the [instruction]
register” would render superfluous or otherwise vitiate the detailed limitations of claim 7. Claim
7 recites at least the following additional limitations and structures not in claim 1:

e means connected to said instruction register for supplying the multiple
instructions in succession from said instruction register;

e acounter connected to control said means for supplying the multiple
instructions to supply the multiple instructions in succession;

e means for decoding the multiple instructions connected to receive the multiple
instructions in succession from the means for supplying the multiple
instructions.
These additional structures, which all clearly differentiate claim 7 from claim 1, are not

vitiated by Plaintiffs’ proposed construction by merely requiring that any operands that are

present be right-justified in the instruction register.

D. The “Operand Width Is Variable and Right-Adjusted” Comment in
Interview Summary Refers to Issued Claim 1 of 749 Patent.

TPL speculates that the Examiner’s hand-written note in the interview summary, “Claim
1: Operand width is variable & right adjusted,” was a mistake because the original claim 1 was

withdrawn at that time. TPL asserts that the Examiner was likely referring to claim 11 (issued
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claim 7) by the “Claim 1” reference. But TPL’s theory is unsupported. The prosecution record
actually reveals that the reference to “Claim 1” was directed at application claim 3 at that time,
which issued as claim 1 of the *749 patent.

By the time the interview took place, claim 1 had been withdrawn and claim 2 was
cancelled. (’749 PH 12/31/92 Office Action at 1 (Chen Supp. Decl., Ex. 28).) Claim 3 was
therefore the first active claim under reexamination at the time of the interview. Claim 3 was also
renumbered and issued as claim 1. (*749 PH 7/6/93 Amendment at 2 (Chen Supp. Decl., Ex. 29);
749 PH Amendment of 11/9/94 at 1 (Chen Supp. Decl., Ex. 30).)

TPL’s speculation that the Examiner was referring to claim 11 is refuted by both parties’
accounts of the interview summary. The Examiner made no reference to claim 11 as being
discussed during the interview. Instead, in the “Claims discussed:” section of the Interview
Summary, the Examiner referred only to claims 3, 26, and 27. (749 PH 10/25/94 Interview
Summary (Chen Supp. Decl., Ex. 31).) And the applicants, in their summary of the interview,
made no reference to claim 11 as having been discussed during the interview. The applicants
instead referred to claim 3. (749 PH Amendment of 11/9/94 at 4-5 (Chen Supp. Decl., Ex. 30).)
Based on the prosecution history record, it is apparent that the Examiner’s comments were
directed at application claim 3, which issued as claim 1.

IV.  CONCLUSION

For the foregoing reasons, Plaintiffs’ constructions should be adopted in their entirety.
7
7
7
7
7
7
7
7
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Defendants.

Case No. 5:08-cv-00877 PSG

(Related to Case Nos. 5:08-cv-05398 JF and
5:08-cv-00877 JF)

SUPPLEMENTAL DECLARATION OF
KYLE D. CHEN IN SUPPORT OF
PLAINTIFFS’ CONSOLIDATED
RESPONSIVE CLAIM CONSTRUCTION
BRIEF

Date: November 30, 2012
Time: 10:00 a.m.

Place: Courtroom 5, 4th Floor
Judge:  Paul Singh Grewal

HTC CORPORATION, HTC AMERICA,
INC,,

Plaintiffs,
V.
TECHNOLOGY PROPERTIES
LIMITED, PATRIOT SCIENTIFIC
CORPORATION, and ALLIACENSE
LIMITED,

Defendants.

Case No. 5:08-cv-00882 PSG

Case Nos. 5:08-cv-00877, 5:08-cv-00882, 5:08-cv-05398

CHEN SUPP. DECLARATION ISO CONSOLIDATED
OPENING SUPPL. CLAIM CONSTRUCTION BRIEF
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BARCO N.V., a Belgian corporation, Case No. 5:08-cv-05398 PSG
Plaintiff,
V.
TECHNOLOGY PROPERTIES LTD.,
PATRIOT SCIENTIFIC CORP.,
ALLIACENSE LTD.,

Defendants.

I, Kyle D. Chen, declare:

1. I am an attorney at the law firm of Cooley LLP, counsel in this action for Plaintiffs
HTC Corporation and HTC America, Inc. (collectively “HTC”). I make this declaration in
support of Plaintiffs’ Consolidated Responsive Supplemental Claim Construction Brief. I have
personal knowledge of the facts contained within this declaration, and if called as a witness, could
testify competently to the matters contained herein.

2. Attached to this declaration as Exhibit 24 is a true and correct copy of excerpts
from the deposition of Vojin Oklobdzija taken on October 12, 2012.

3. Attached to this declaration as Exhibit 25 is a true and correct copy of excerpts
from the deposition of Andrew Wolfe, Ph.D., taken on October 15, 2012.

4. Attached to this declaration as Exhibit 26 is a true and correct copy of excerpts
from the deposition of Vojin Oklobdzija taken on December 22, 2010.

5. Attached to this declaration as Exhibit 27 is a true and correct copy of the
Amendment in Response to Advisory Action in Ex Parte Reexamination Proceedings, dated
January 25, 2011, from the file history of the reexamination of U.S. Patent No. 5,440,749 to
Charles H. Moore et al.

6. Attached to this declaration as Exhibit 28 is a true and correct copy of the Office
Action, dated December 31, 1992, from the file history of U.S. Patent No. 5,440,749 to Charles

H. Moore et al.
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7. Attached to this declaration as Exhibit 29 is a true and correct copy of the
Amendment, dated July 6, 1993, from the file history of U.S. Patent No. 5,440,749 to Charles H.
Moore et al.

8. Attached to this declaration as Exhibit 30 is a true and correct copy of the
Amendment, dated November 9, 1994, from the file history of U.S. Patent No. 5,440,749 to
Charles H. Moore et al.

0. Attached to this declaration as Exhibit 31 is a true and correct copy of the
Examiner Interview Summary Record, dated October 25, 1994, from the file history of U.S.
Patent No. 5,440,749 to Charles H. Moore et al.

10.  Attached to this declaration as Exhibit 32 is a true and correct copy of Exhbit 77
to the deposition of Vojin Oklobdzija taken on October 12, 2012.

11.  Attached to this declaration as Exhibit 33 is a true and correct copy of U.S. Patent
No. 4,105,950 issued to Andrew Gordon Francis Dingwall, on August 8, 1978, and marked as
Exhibit 107 at the deposition of Andrew Wolfe, Ph.D., taken on October 15, 2012

12.  Attached to this declaration as Exhibit 34 is a true and correct copy of excerpts
from the deposition of Andrew Wolfe, Ph.D., taken on October 15, 2012 and Exhibits 108 and

109 thereto.

I declare under penalty of perjury that to the best of my knowledge the foregoing is true

and correct. Executed on November 9, 2012 in Palo Alto, California.

/s/ Kyle D. Chen
Kyle D. Chen

1075599

23- CHEN SUPP. DECLARATION ISO CONSOLIDATED

Case Nos. 5:08-cv-00877, 5:08-cv-00882, 5:08-cv-05398 OPENING SUPPL. CLAIM CONSTRUCTION BRIEF




Caseb5:08-cv-05398-PSG Document317-2 Filed11/09/12 Pagel of 19

EXHIBIT 24



Caseb5:08-cv-05398-PSG Document317-2 Filed11/09/12 Page?2 of 19

Vojin Oklobdzija October 12, 2012
San Francisco, CA

Page 395
1 UNI TED STATES DI STRI CT COURT
2 FOR THE NORTHERN DI STRI CT OF CALI FORNI A
3 --00o0- -
4 ACER, | NC., ACER AMERI CA
5 CORPORATI ON AND GATEWAY, | NC.,
6 PLAI NTI FFS,
7 VS. No. 5:08-CV-00877
8 TECHNOLOGY PROPERTI ES LI M TED,
9 PATRI OT SCI ENTI FI C CORPORATI ON
10 AND ALLI ACENSE, ET AL.,
11
DEFENDANTS.
12
13
14 VI DEOTAPED DEPGSI TI ON OF
15 VQJI N OKLOBDZI JA
16 (Volume 111, Pages 395 - 653)
17 Fri day, October 12, 2012
18
19
20
21
22
23
24 Reported By:
25 KATHLEEN W LKI NS, CSR #10068, RPR, CRR, CCRR, CLR
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1-800-FOR-DEPO



Caseb5:08-cv-05398-PSG Document317-2 Filed11/09/12 Page3 of 19

Vojin Oklobdzija

October 12, 2012

San Francisco, CA

Page 396 Page 398
1 DEPOSTION OF VOJIN OKLOBDZIJA 1 APPEARANCES OF COUNSEL (Continued)
2 BE IT REMEMBERED that on Friday, October 2 For the Defendants HTC CORPORATION, HTC AMERICA,
3 12, 2012, commencing at the hour of 10:42 am. 3 INC..
4 thereof, a K&L GATES, Four Embarcadero Center, 4 COOLEY, LLP
5 Suite 1200, San Francisco, Cdifornia, before me, 5 BY: KYLE CHEN, PhD., Attomey & Lav
6 Kathleen A. Wilkins, RPR, CRR, CRP, a Cetified 6 3175 Hanover Sregt
7 Shorthand Reporter, in and for the State of 7 Pdo Alto, Cdifornia 94304-1130
8 Cdifornia, personally gppeared VOIN OKLOBDZIJA, 8 Telephone: (650) 843-5007
9 awitnessin the above-entitled court and cause, 9 E-mail: Kylechen@oodey.com
10  who, baing by mefirgt duly re-swom, was 10
11 thereupon examined as awitnessin said action. 11 For the Defendant BARCO N.V., aBdgian
12 12 corportion:
13 13 BAKER & MCKENZIE LLP
14 14 (Appeaing tdephonically)
15 15 Edward K. Runyan, Attomey a Law
16 16 130 Eagt Randolph Drive, SLite 3900
17 17 Chicago, lllinois 60601
18 18 Tdephone (312) 861-8811
19 19 E-mail: Edward Runyan@bekermdckerziecom
20 20
21 21 ALSO PRESENT:
22 22 Philip Knolles, Videographer
23 23 -000-
24 24
25 25
Page 397 . Page 399
1 APPFEARANCES OF COUNSHEL 1 INDEX
2 2 INDEX OF EXAMINATIONS
3 For the Raintiffs 3 PAGE
4 K&L GATES 4 CONTINUED EXAMINATION BY MR. WALKER ... 408
5 BY: TIMOTHY P. WALKER, EQ. 5 EXAMINATION BY MR. RUNYAN ........ccoummreeee 538
6 Four Embarcadero Ceater, Qlite 1200 6 EXAMINATION BY MR. CHEN ......ccccccomvuennas 574
7 Sen Frandsoo, Cdifornia 94111 7 INDEX OF EXHIBITS
8 Telgohone (415) 882-8200 8 EXHIBIT DESCRIPTION PAGE
9 E-mall: Timathy waker@klgatescom 9 Exhibit 66 Document entitled, ............. 404
10 10 "Paintiffs Notice of
11 For the Defendants TECHNOLOGY PROPERTIESLIMITED 11 Depadtion of Dr. Vgin
12 AND ALLIACENSE LIMITED: 12 Oklobdzijd'
13 AGILITY IPLAW 13 Exhibit 67 Document entitled, ............. 404
14 BY: JAMESC. OTTESON, EQ. 14 "Supplementa Dedaration
15 149 Commonwesdlth Drive 15 of Dr. Vgjin Oklobdzjd"
16 Menlo Pak, Cdiformia 941025 16 Exhibit 68 Exhibit A to Supplementd .....404
17 Teephone (650) 227-4800 17 Dedaation of Dr. Vajin
18 E-mail: Jm@eagjligyiplav.com 18 Oklobdzija
19 ad 19 Exhibit 69 Exhibit B to Supplementd ......405
20 OTTESON LAW GROUP, AGILITY IPLAW 20 Dedaation of Dr. Vagjin
21 BY: MICHELLE G. BREIT, EQ. 21 Oklobdzija
22 14350 N 87th Sredt, SLite 190 22 Exhibit 70 Exhibit B to thejoirt ......... 407
23 Scottsdde, Arizona 85260 23 dam condruction of the
24 Tdephone: (480) 646-3434 24 parties
25 E-mal: Mbret@abilityiplav.com 25

2 (Pages 396 to 399)
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Vojin Oklobdzija

October 12, 2012

San Francisco, CA

Page 404 Page 406
1 thesame 1  thatthat isExhibit B to your supplementa
2 MR. WALKER: Jud for therecord, let's 2 dedaadion.
3  makasExhibit 66 Plantiffs Notice of 3 A. Yes
4  Dr.Vgjin. 4 Q. Le'sgobeck to Exhibit 67, whichis
5 (Whereupon, Depodtion Exhibit 66 wes 5  your supplementa declaration. Andlook at page
6 marked for identification.) 6 2 Therdsaheading there, heeding Roman numerd
7 MR. OTTESON: I'msorry. Did you say 7 I, andit usesthewords"ring oscillator™ in
8 66? 8 quotes.
9 MR WALKER: Yes 9 Do you seethat?
10 Q. Allright. And, Dr. Oklobdzija, do you 10 A. Yeslise
11  undergand you're gopearing here by agreement by 11 Q. What definition of "ring osdillator” are
12 theparties? 12 youusnginyour declaration?
13 A. I'mhere gopearing by? 13 A. I'mudngthe generdly accepted
14 Q. Agreament of the parties. 14  ddfinition of "ring oscillator” that isbeing
15 A. Yes 15  taughtin coursesthat | teech andit's present in
16 MR. WALKER: Let'smak asExhibit 67 a 16  textbooks.
17 pleading entitled " Supplemental Dedaration of 17 Q. Okay. Isthereaparagraph of your
18  Dr.Vgjin Oklobdzija" Andthisisjus thetext. 18  supplementa declaration that setsforth this
19 Il mark separatdy the -- the exhibitstoit. 19  ddfinition of "ring oscilletor” somewhere?
20 (Whereupon, Depodtion Exhibit 67 wes 20 A. ltisa paragraph 7.
21 marked for identification.) 21 Q. Isittheentireparagraph or just a
22 MR.WALKER: Andwell mark as 22 patof that paragraph?
23 Exhibit 68 Exhibit A to the supplementd 23 A. Le mereed through that.
24  dedardion that wejust marked. 24 Y ou can usethefirg sentenceasa
25 (Whereupon, Deposition Exhibit 68 was 25 ddfinition, which isbeing amplified by the other,
Page 405 . Page 407
1 mearked for identification.) 1  explaining the nature of -- of the oscillation and
2 MR. OTTESON: Thank you. 2 ring ocillator.
3 MR WALKER: Well mark as Exhibit 69 3 Q. Sodidyou get that definition froma
4  Exhibit B to the supplemental declaration that was 4  gecific source?
5 previoudy marked. 5 A. | have conaulted different sources. And
6 (Whereupon, Deposition Exhibit 69 wes 6  asamater of fact, | think | can point dsoto
7 mearked for idertification.) 7  oneinmy dedladion, whichisfrom Farchild
8 BY MR WALKER: 8  Semiconductor gpplication note, whichwesa
9 Q. S0, Dr. Oklobdzija, teke alook & 9 figure-- FHgure L
10  Exhibit 67 firgt and tel meif you recognize 10 And over theyears what | have-- |
11  that. 11 have encountered in numerous publicationsin the
12 A. Yes |- Irecognizeit. Itismy 12 literature. But | have not quoted any specific
13 dedaationwhich was submitted on September 14th. (13 definition here of "ring oscillator.” Itis
14 Q. Isthat your sgnature on thelast page 14  commonly undersood term.
15  of - 15 MR. WALKER: Let'smark as Exhibit 70
16 A. Yes-- 16  wha'sbeenfiledinthisaction asapart of the
17 Q. --thededardion? 17  joint dam congtruction satement of the parties
18 A. --thedgnaureismine 18  ThisisExhibit B of thejoint dam congtruction
19 Q. Takealook a exhibit -- what was 19  of thepaties
20  maked as Exhibit 68 and jugt confirm for me thet 20 (Whereupon, Depasition Exhibit 70 was
21  thatisBExhibit A to your supplementd 21 mearked for identification.)
22 dedadion. 22  BY MRWALKER:
23 A. Ye 23 Q. Do you recognize Exhibit 70?
24 Q. Andtakealook -- teke alook a what 24 A. |recognizeit. | havelooked a thet
25  wemaked as Exhibit 69 and just confirm for me 25  twoyearsago.

4 (Pages 404 to 407)
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San Francisco, CA

Page 440 Page 442

1 A. 52? 1 interchangegble with inverter, so thet if | don't

2 Q Yes 2 havemy inverter chips, | will use Schmitt

3 A Yes 3  triggeas No.

4 Q. Wha isthat asymbol for? 4 Q. Takealook at Exhibit A of your

5 A. Thesymbol of the 52 is-- is commonly 5  dedadion, whichisExhibit 68. The pages

6  known asaSchmitt trigger. 6  aentnumbered, but if you go in about - if we

7 Q. What'sa Schmitt trigger? 7  cdl thepagethat says, "Multivibretor circuits,”

8 A. Schmitt trigger isadevice which 8 pagel--

9  output-- 9 A. Okay.

10 MR. WALKER: Go off the record. 10 Q. --gopast page2to page3.

11 THE VIDEOGRAPHER: Doyouwarttogooff |11 A. Okay.

12 or.. 12 Q. Seethetitlethere--

13 MR. WALKER: WEell just - lef'sjust go 13 A. Yes

14  on 14 Q. --onpage3,"Schmitt Trigger

15 THE VIDEOGRAPHER: All right. 15 Inverter"?

16 MR. WALKER: I'll reask the question. 16 A. Yes

17 Q. What isa Schmitt trigger? 17 Q. Istha incorrect?

18 A. A Schmitt trigger isadevice that has 18 A. 1would not use-- you know, if I am

19  twodifferent thresholds. And thisiswhat makes 19  deainddining acedemictams if | am

20  itdifferent from an inverter. 20  presenting to this-- thisto sudents, | would

21 Q So- 21 cdlit"Schmitt trigger operation” because thet

22 A. Atone-- it will change the output when 22  explansthe operaion of Schmitt trigger.

23 thesignd of theinput isgoing from zero to one, 23 Q. Wha isExhibit A to your dedlaration?

24 the output will change when that signdl reaches 24 A. Exhibit A isacollection of lecture

25 particular threshold. 25  dideswhich | found on the subject, and they come
Page 441 Page 443

1 When the sgndl is going from oneto 1  fromVillanovaUniversty inthiscase

2 zero, theoutput will change not when that signd 2 Q. How didyou find them?

3  reachesthe samethreshdld, asisthe casein 3 A. | sachonthelnterng, and | search

4  inverter, but when it reeches adifferent lower 4  forkeyword "Schmitt.”"

5  threshold, the output will change. 5 Q. Didyou review them before attaching

6 So thisisknown as a Schmiitt trigger. 6  themtoyour declardion?

7  Anditispurposdy mede thisway because that 7 A. Yes|lookedatit.

8  differenceinthethreshold leves serves asthe 8 Q. Didyou agreewith them?

9 function, likeinthisparticular Tabot 9 A. Not with everything. 'Y ou know, with
10 oxdllaor. 10  eveayword. But | usethem because what they do
11 Q. Haveyou seen in engineering literature 11 isthey are -- they are destribing the rdlaxation
12 Schmitt triggersreferred to asinverters? 12 ogdllator which isbased on the use of a Schmitt
13 A. Theenginesring literature refersto 13 trigger and the charge, and thischargewhichis
14 Schmitt trigger as Schmitt trigger. 14  usdinrdaxaion. And| usethat to supplement
15 Q. Youveseen the phrase" Schmitt trigger 15  my dedaration of how thet differsfrom thering
16  inverter," correct? 16  ogdllaor.

17 A. If they want to characterize that 17 Q. All right. Staying with that page, thet
18  Schmitt trigger caninvert thesignd, maybe. But 18  third page titled " Schmitt Trigger Inverter," you
19  tha dependson the context, again. 19  seethaesasymbol under -- undernegthiit, a
20 | haveto look a the particular context 20 trianglewith abubble a the output, labded

21  whenthey -- whenthey refer toit. But Schmitt 21  "Standad Inverter"? Do you seethat?

22 trigger is Schmitt trigger, and its defined asa 22 A. Theonebefore-- yeah, | seg it says,

23 Schmitt trigger in literature. 23  "Standad Inverter," yes.

24 And we don't useit -- we don't useit 24 Q. Doyouseethat?

25  inplaceof inverter. Actudly, itsnot 25 A. Right.

13 (Pages 440 to 443)
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Page 444 Page 446
1 Q. If yougodown-- 1 A. The52isthe same symbol used onthis
2 A. Right. 2 dide
3 Q. -- padst thegrgohs, therés another 3 Q. That'slabded "Schmitt Trigger
4  symboal, another triangle with abubble at the top. 4  Inverte” onthedide?
5  Thisonehashyseresssgnd -- hyseresis 5 A. Thadideislabded "Schmitt Trigger
6  symba inddethetriangle 6 Inverter."
7 Do you seethat? 7 Q. Allright. Let'sgoonto Side5. No,
8 A. Yeah 8 I'msorry. Let'sgoonto--lef'sgoto
9 Q. It'slabded "Schmitt Trigger Inverter.” 9 Side4 - I'msorry, Side4. Side4 of
10 Do you seetha? 10  Exhibit 68, seethetitlethereis” Schmitt
11 A. Yeeh, | seethd. 11 Trigger Inverter Operation’?
12 Q. Doyou agreewith thet labd, " Schmitt 12 A. Yes | =it
13 Trigger Inverter,” for that symbol? 13 Q. Doyou agreewith thet title?
14 A. No. | think hewantsto explain to 14 A. | dready answered thet question. If |
15  sudentshow those two, when operating by 15  wanttobepure | would jugt cdl it Schmitt
16 inverting the Sgnd, are different. So-- 0 16  trigger operation because Schmitt trigger is
17  héscomparing the dandard inverter -- inverter 17 Schmitttrigger. Becauseif | -- the Sudents
18  withthe Schmitt trigger to show how thetwo are 18  would confuseit with inverter, and | would not
19  different. 19  usethat "inverter” inthetitleif | wereto
20 Q. Doyou agreewith methat the-- I'm 20  writethosedides But thosearenot my dides
21  sorry. | dont meanto cut you off, but I'm 21 Q. Le'sgotoSide8. Upathetopit
22 tryingtomakemy plane 22  sys "BExample”
23 A. Yes pless= 23 A. Allright.
24 Q. Do you agreewith methat the symbal on 24 Q. Anddter "Example” it says, " Show how
25 page 3 of your Exhibit A to your supplementd 25  tousea74l S14 Schmitt trigger inverter.”
Page 445 . Page 447
1  dedadionlabded "Schmitt Trigger Inverter" is 1 Do you seetha?
2  thesamesymbal asused in Figure 3 of the Tabot 2 A. Yes | seetha. Andthat showshow
3 reference labded 527 3 Schmitt trigger can osdillate with only one stage.
4 A. | havetolook a my dedaration which 4 Q. Anditsrefaringtothet ssa-- asan
5 isinfrontof me 5  inverter, the Schmitt trigger, correct?
6 Q. I'msorry. I'mtaking about - | don't 6 A. Theouter of those dides usestha
7  meantooconfuseyou. Weredtill on Exhibit A to 7 inverter with a Schmitt trigger, which, | would
8  your dedaration, whichisExhibit 68, | bdieve 8 sy, fredyorinaliberd way. | don't think
9 A. Okay. No, 68isVillanovadides. 9  hes--hesusng avery preciseterms
10 Q. Yesh. That'swhat I'm taking about. 10 Q. Inthediagram of the solution -
11 A. Okay. 11 A. Right.
12 Q. Thethirddide 12 Q. --thesymbal representing what the
13 A. Yeah 13  didecdlsaSchmitt trigger inverter isthe same
14 Q. Labded"Schmitt Trigger" -- " Schmitt 14  symbol asFeature 52 of Figure 3 of Tabat,
15  Inverte" athetop-- 15  correct?
16 A. Right. 16 A. Yes ltisthesamesymbol, and that
17 Q. --right? 17  figureshowshow Tdbot can ostillate with only
18 And now I'm directing your tention to 18  onedage Whichinverter cant. Soif you had
19  thesymbal labded " Schmitt Trigger Inverter" on 19 inverter in thisfigure, it would not oscillate.
20 thatdide 20  Andthat's again, another digtinction to show the
21 Do you seethat? 21  diginction between Schmitt trigger and inverter.
22 A. Yeslse 22 Q. Letmedirect your atention to Column 7
23 Q. Anddoyou agreethat thet isthe same 23 of Tadbat, around line 31.
24 symbol that isbeing used in Figure 3 of the 24 A. 31?
25  Tdbot reference, Fegture 52? 25 Q. Yesh. Andactudly, just to orient

14 (Pages 444 to 447)
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Page 448 Page 450
1  oursves let'stekealook a line 26, whichis 1  thefrequency of the oscillator?
2  thefirg sentence of that paragraph. It says 2 A. | would haveto modify the connections
3 "The valtage output from the 3  of 48and49if | dothet, and -- in order to make
4 buffer 16 isfed to aninput 4  itoperde Becauseif you add another inverter
5 termind 43 of the 5 inthere--
6 voltage-controlled oscillator 6 Q. Let'saddtwoinverters
7 creuit.” 7 A. Okay. If you-- if you add another two
8 Do you see those words? 8  inverters ingened, itwill not. Okay. And
9 A. Yes 9  theressonisbecausethe frequency of this
10 Q. Allright. Downat line31, it says, 10  osdllaor redly depends on the vdue of the
11 "Thecontrol voltageat input 43." 11  cgpaditors 50 and 54 and theressance of a
12 Do you see those words? 12 tranggorsaswe gpoke about, 45 and 44, whichis
13 A. Yes 13  heing controlled by the input 43, which determines
14 Q. Allright. Solooking a Fgure 3 of 14  theraeof how fast those capacitors are going to
15  Tdbot-- 15  bechaged or discharged.
16 A. Right. 16 Thisiswhat determinesthe principa
17 Q. --looking at 43, that text issaying 17  frequency of aTabot oscillator.
18  tha wha'scoming into 43 isacontrol voltage? 18 Now, in generd, if you vary the supply
19 A. Yes Tha'sthevoltagethat -- that 19  voltage you will affect it to some extent. If
20  deerminesthefrequency of osdllaion of -- of 20  youaddtwo invertersintheloop, you may affect
21 the Schmitt trigger rdaxation oscillator usad in 21 it to someextent. Depends on which frequency is
22 Hgure 3. 22  ogillaing. Butingenerd, asit hasbeen
23 Q. Yousadealier that VCC isthe supply 23  dedgned, it should not make subgtantia
24 voltage? 24 difference
25 A. Yes 25 Q. Butit will meke some difference?
Page 449 . Page 451
1 Q. Doesthefrequency of ocillation of the 1 A. Not subgtantid. And | could --
2 voltage-controlled odillator of Figure 3 depend 2 Q. I'mnot asking if it makes subgtantid
3  ontheVCC? 3 diffearence I'masking if it will make any
4 A. Okay. La mequdify that and answer it 4  difference
5 in two way to make ure I'm precise 5 MS. BREIT: Objecttoform.
6 The oscillator -- Tabot oscillator in 6 THEWITNESS Thatis--that is agan,
7  Hgure3iscontralled by input 43. Andthisis 7  avey generd daement. Any changehereof any
8  thevoltagethat'sthat primarily determinesthe 8  parameerswill have someeffect. And that'strue
9  ogdllation of the Tdbot oscillator in Figure 3. 9  forany design.
10  Andasl sad previoudy, if | put 43 at zero, | 10 BY MR WALKER:
11  candopit. 11 Q. Okay. Butthereisadday associated
12 Now, everything thet is designed on the 12 with propagation of the Sgnd through inverter
13  chipdependson--ingenerd, onthe supply 13 51, correct?
14  vdtage Thatisbescdly thenaureor a 14 A. Yeshutitisnegligble Letmejust
15  phydcd charadterigic. Soif | changed VCC, 15  gveyouoneexample If | --if | takearing
16  anything onthisdie induding Tabot, would 16  odllator, and -- and suppose | can meke
17  changethar oeed. 17  invetesinfinitdy fadt, they have zero dday, a
18 Q. Looking a Figure 3 of Tabat, if you 18 ring oscillator would not ocillate. Tdbaot will.
19  wereto add another inverter Smilar to inverter 19 Q. I'maskingif inverter 51 --
20 51, would that change the frequency a whichiit 20 A. Yes
21  is--if that wasthe only change you mede - if 21 Q. --hasadday associated withit.
22 that wasthe only change you made, and you added 22 MS BREIT: Objection.
23  another inverter like 51, say, between - between 23 BY MR WALKER:
24 node56 and 51, and dl other operating parameters 24 Q. Yesorno?
25  of the ogdllator were the same, would thet change 25 MS BREIT: Form.

15 (Pages 448 to 451)
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Page 460 Page 462
1 A. No. Becauseif - if thevoltage 43 1  inverter -
2 dropsto zero, Tabot sops oscillating. 2 A. Okay.
3 Q. If Tdbotisoperating -- I'm sorry. 3 Q. --thepair of trandgtorsacting asa
4 If the asdillator in Figure 3 of Tabot 4  tranddor, astheinput to that inverter changes,
5 isocillaing - 5 isit true that the output does not change until a
6 A. Right. 6  catanthreshold vdueisreached?
7 Q. --becaue43isnot zero-- 7 A. Lamejusbe--beprecise The
8 A. Yes Becau43isadjusedtothe 8  inverter haswhat iscaled atrander
9  frequency they desre 9  characteridic or characterigtic that shows how
10 Q. --thenwould you agreethat trangstors 10  theoutput changesafunction of input, and that
11  48and49aeadting asan inverter? 11 isacurvethat isfollowed when the input changes
12 A. They aeatting asacurrent 12 fromzeroto oneor travesback from oneto zero,
13  controlled -- actudly, asyou said, Tabot 13  theexact samecurveisbeang followed.
14  described them as switches And | think | would 14 Thereisaperiod on this curve where
15  agreewiththet. 15  theinverterisinalinear region. And thet
16 Thefunction of 48 and 49 isto switch 16  switchingisnotingantaneous. It will change
17  tha capacitorsether in - | mean ether charge 17  from output vaue oneto vaue zero fallowing this
18  ordischage Thefact tha thesgnd comesout 18  caurve Andthisisbecauseit'snot ided.
19  inthe opposte phaseisnot redly relevant. 19 What wewould idedlly wart to have out
20 Q. Butthedgnd doescomeoutinthe 20  dfitistomekeaningant change a some
21  oppodte phase? 21  thresholdleve. But thet doesn't happen.
22 A. Yes Buttha'snot rdevant. That's 22 Soit will follow -- it will fallow, the
23 irrdevant to thefunction of Talbot. The48and 23 output will Say rdaively congtant. Thenwell
24 A9aeacting asswitches 24 gothroughthelinear curve, and theniit will
25 Q. Eventhough the output is coming out in 25  taper theother value and aso Say rdatively
Page 461 Page 463
1  opposte phase of theinput, you would say that 1  condant.
2 tranggtors48and 49 are not inverting the input; 2 So what we have when we ded with
3 isthat correct? 3 inverter, we are deding with theided
4 A. Trandgtors48 and 49 are part of larger 4  goproximation of theinverter. Sowewould - in
5  dructureinwhich they operate as switches. 5  theided inveter, wewould have alevd whenwe
6  Current control switches. To takethem out of 6  wanttha output to change.
7  context and say, okay, becausethe sgnd comes 7 Q. Isthe Schmitt trigger ided?
8  hereiszeroandthe output isone and say, okay, 8 A. No.
9 thisisinverter would not be correct in my mind. 9 Q. Doesthe-- I'm sorry?
10 Q. Le'sgotoyour declaration, 67. 10 A. It'snotided, but it hastwo curves
11 Paragrgph 8 on page 3. 11 that it follows, sothat'show it differsfrom --
12 A. Okay. 12 fromtheinverter.
13 Q. The sentence beginning on line 21: 13 Thereisone part when you -- when
14 "A Schmitt trigger isa 14  youremoving from oneto zero, the output, and
15 bistable circuit such that, asthe 15  theesonecurve Andthenwhenit goesback
16 input changes, the output does not 16  from-- fromthe output being zero to one, then it
17 change until acertain threshold 17  folowsanather curve whichiswhat -- whet is
18 vaueisreached." 18 known as ahysteresis of that Schmitt trigger.
19 Do you seethat? 19 Q. Theinverter hasasinglethreshold,
20 A. Yes 20 correct?
21 Q. | wanttocomparethat to aregular 21 A. ldedly, inverter would have Sngle--
22 inverter. 22 onethreshald, while Schmitt trigger hastwo
23 A. Okay. 23 thresholds.
24 Q. Astheinput changes astheinputtoa 24 Q. Andwhenthethreshold of theinverter
25  normd -- what you've been spegking of asan 25  isreeched, the output aoruptly changesto its
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1 A. It doemt have, asdescribed '336. 1 MS. BREIT: Objectiontoform.
2 Q. Andinyour view, the capacitance on the 2 THEWITNESS Yeah, | havent ssen any
3  gaesof thetranggorstha comprisethe 3 in the ‘336, so there are none in the '336.
4  invertersdon't count as cgpacitors on theinputs 4  BY MR WALKER
5  of thoseinverters isthet correct? 5 Q. Eventhoughthereissomeresgance
6 A. Thaiscdledintringc cgpacitance 6  beweenthedages?
7  Thisiscdled theinput loading of anything thet 7 A. That's present, you know, with every --
8  you connect to the output. 8  eveythingthat is-- that is manufactured by the
9 Q. Sotherdsadwayssome cgpacitance on 9 manufacturing process, because any connector has
10  anyinputiswhat youre saying? 10  itsresgance and that'sthelaw of physcs We
11 A. Becauseyou cannot produce the gate or 11 donthave any materid thet has zero resgtance,
12 inverter without input capacitance. 12 0--or wedont know of any materid yet.
13 Q. And eventhough therésadways 13 Q. Areyou saying thet thering oscillator
14  cgpacitanceon any input, it'syour view that 14  of the'336 patent cannot have a capacitor
15  insating acgpaditance on an inverter input means 15  resstor component in serieson theinverter
16  younolonger havearing ostillator? 16 input?
17 MS. BREIT: Objectiontoform. 17 MS. BREIT: Objectiontoform. And|
18 THEWITNESS | havent sadthat. You 18  justwantto say | think you're maybe going beyond
19  askedmeabout '336. Theway itisdescribedin 19  the soope of thisbecause youre asking him to
20  '336, you havering oscillator which doesnt have 20  condruethe'336 patent as opposed to what the
21  ay extracapacitance on any of the nodes, and -- 21  Court waslooking for, which isthe -- whether
22  andthat'susudly how ring oscilletor is 22  Tdbotisorisnot aring ostillator.
23 implemented. 23 MR. WALKER: Within the meaning of the
24  BY MR WALKER 24 '33%6.
25 Q. Andyou used theword "extra 25 MS. BREIT: Wdl, lefssee Go aheed
Page 489 Page 491
1  cgpadtance” Why did you usetheword "extra 1 andawswe.
2 cypadtance'? 2 THEWITNESS Yesh, | dont seitin
3 A. Likein Tdbot, you have an extra 3  '336, ad| dont seeareason why onewould put
4  cgpaditancewhich isadded, which is essntidly 4  thainring oscillaor.
5  dowingit, and isdetermining the period of 5 BY MR WALKER:
6  ogillation. 6 Q. Andtha'seven though thetransstors
7 Q. Andwhat mekesthe capacitance extraas 7  tha comprisetheinvertersindude acapacitance
8  opposadtointringc? 8  andtheconnections between theinvertersinclude
9 A. Theway they did add it in Tdbot, they 9  aresgance?
10  added thistrandstor 50 and 54, which usesthe 10 A. Tha naurdly comeswith them. Every
11  gaetothechannd cgpaditance. Sothisishow 11  tranddor hasitsown resstance and itsown
12 youfabricate capacitor in the integrated circuit 12 cgpaditance. And we cannot make atranggor
13  fabricaion process. Sothey fabricateit, two 13 without -- that has no capacitance, no resstance.
14  capeditors in Fgure 3 and added them to the node 14 So that's naturdly apart of it.
15 53 15  Tha'swhy | saidthat'saneturd ring oscillator
16 Q. Areyou saying thet thering oscillator 16  whichcondgsof inverters connected to each
17  of the'336 patent cannot have any resistorson 17  other without anything extra being added to thet
18  any of theinverter inputs? 18  or modified or - you can certainly do -- mekea
19 MS. BREIT: I'msorry. Canyou repesat 19 lot of modification and lot of dterations, but
20  thequedtion, please? | didnt hear it. 20  therésnoneedto do that.
21 (Record read by the reporter as 21 Q. Le'sgotoFgurel8. Backto
22 follows 22 Hgure18, Sheat 15 of the '336 patent.
23 QUESTION: Areyou saying thet the 23 Would you agree that FHgure 18 isan
24 ring oscillator of the 336 patent cannot have 24 incomplete--
25 any resgorson any of theinverter inputs?) 25 MS. BREIT: Why don't wewait until he

25 (Pages 488 to 491)
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1 sys 1 used symbol pecificdly caled an
2 "Thereisacommonly usd 2 inverter, atrianglewith abubble
3 symbol specificdly called inverter 3 on the output, thet symbol merdy
4 and triangle with the bubble & the 4 representsthe circuit'sinverting
5 output. That symbol merely 5 function and does not specify the
6 representsacircuit'sinverting 6 internd circuitry of theinverter's
7 function. 1t does not specify the 7 circuitry."
8 internd gructure of the 8 My question is, when you seea
9 circuit” -- "does not specify the 9 triangle--
10 internd sructure of theinverter 10 A. Right
11 circuitry.” 11 Q. --withabubbleonit, isthereonly
12 WEell, does not pecify internd 12 onetranggor-leve circuit thet is represented
13 dructure but theinternd structureiswell 13 by that symbol?
14 undergtood. | mean, | think this sentenceiskind 14 A. Yes Andthisiswhy we-- wehave
15  of dosurd, because what hel's saying, thistriangle 15  edablished symboals schematic symboals, and that's
16 represents an inverter and does not represent 16  badcdly kind of aconvention.
17  tranggors whichareindde 17 Soingeed of drawing trandstorsthat
18 W, | think isn't that obvious, 18 meke an inverter, | will make atrianglewith a
19  becauseif wewereto represent it with 19  bubble and everyone skilled in the art will
20  trandgors wewould have drawnit with S 20  undergand how to makethat with tranggtors.
21  trandgors notasasymbol. But we know what 21 So the santence here, thismerdly
22 that symbol represents. 22 represntsthecircuit inverting function, is
23 o1 -- I'm beffled by that sentence. 23  puzdingtome | dont know whet ismerdy
24 According to user -- just asecond. 24 represent.
25 "The use of inverter symbal is 25 | think thereis-- thereis one-to-one
Page 509 . Page 511
1 not required to represent circuits 1  oorrespondence between that and the circuit
2 that perform the inverting 2 representation. If thereis more than one, then
3 function." 3  weenginearswould not know what we are designing.
4 Okay. Sowhat? | don't understand 4 Q. Le'sskip aheadto page’5 of the
5  tha. If youwant to represent inverting 5  supplementd Woalfe dedaration, Exhibit 73.
6  function, you have to use some symbols so people 6 Firg of all, do you recognize the
7  undergand thisisinverting function. Andif you 7  figurethat's captioned "Inverter circuit” from
8  aenot usng any symbol, then what areyou 8  Tdbot Fgure3?
9  representing? Okay. 9 A. Yes wewerediscussing it, 48 and 49.
10 "It's common to represent an 10 Q. Okay.
11 inverter in drawings as combination 11 A. Butlwouldnot cdl it inverter
12 of componentsthet performsthe 12 dreuit. Agan, | saidthey arerepresenting
13 inverting function.” 13 switches and -- and, asyou said aso, Tabot
14 That'sanother, | think, mysterious 14  cdisthemswitches And | agreewith Tabat,
15  sntence because we can represant circuits é the 15  they areswitches
16  tranggorleved orthelogiclevd. Andthe 16 Q. Let'sgotothefigurebdow that,
17  reesonwedoit onthelogicleve, becausewe 17  Hgure 14, captioned "Condruction of aCMOS
18  undersood whet isonthetranggor leve, sowe 18 Inverter.”
19  dontwanttorepeatit. | anvery puzzled by 19 A. Yes
20 paagrgph6. 20 Q. Andyoull seethat therésa-- one of
21 Q. Let'sgo back to oneof the sentences 21  themultiplefiguresisdarker than some of the
22 that you disagreed with. 22  othersthere--
23 A. Okay. 23 A. Yes | seetha. Right.
24 Q. Thesentencethat begins 24 Q. Isthat anexampleof a-- oristha a
25 "Though thereisacommonly 25  CMOSinverter?
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1 A. Yes Fgure4-- 4.14C representsa 1  sedify the particular technology, then thereisa
2  tranddor diagram of aCMOS inverter. 2 oneto-one correspondence between the logica
3 Q. Andthat iswhet correspondsto a 3 symbal and the corresponding circuit redization.
4  trianglewith abubbleonit? 4 And, for example, if wetakethat Figure
5 A. Yes 5 14C, we sy, okay, we arein aCMOS technology,
6 Q. Andisthat thekind of circuitry that 6  thisisasymbol, andthisis-- below that symbol
7  youweretdking about as comprising theinverters 7 isadrcuit redization of thet inverter. Andwe
8  of thetest structure that you had experience with 8  wouldknow that.
9 in 1979 through 19827 9 Q. Andaring osdllator, according to the
10 MR. OTTESON: Objection to theform. 10  '336 paent, could be congructed of a-- aloop
11 THEWITNESS Okay. Asl sad, | want 11 of inverters connected input to output, having a
12 tobeprecise In 7910 82, wededt with the 12 dructureof 1.4C on page5 of Dr. Wolfes
13 NMOS technology, which hed thet inverter 13  supplementa dedaration; isthat right?
14  implemented different, with deletion mode, 14 MS. BREIT: Objectionto form.
15  trandgor replacingaPtranggdor. Soit'sa 15 THEWITNESS: Thering osdillator of
16  dmilar dructure, but it was different 16  '336 conggsof aloop of inverterswhich, for
17  technology. Andit will be different than the one 17  example if youlook et thet figure, | bdieveit
18 used after 85, when CMOS garted to prevail. 18  wasHgure8, wherewe had that seven inverters.
19 Sothetranggor diagraminNMOSis 19  Thesymbol undernesth would bethet trand stor
20  different from thetrandgtor diagramin CMOS, is 20  dructure
21 different fromtranggtor diagramin gdlium 21 And you have dso agked me, you know,
22  asnide 22  theoutput. Thetop onewill be connectedtoV --
23 But what we know, which technology we 23  VCC, the battom will be connected to ground.
24 aetdking about, thereisone-to-one 24  Thosearethe connectionsthat you asked that were
25  correspondence between the symbol and the dircuit 25 Missing.
Page 513 . Page 515
1 redlizationof it. 1 BY MRWALKER
2  BY MRWALKER 2 Q. InFgurel4. Youweeasking -
3 Q. Sothesymbal that'satrianglewith a 3 youretdking now about Figure 18?
4 bubbleonit can represent different circuits 4 A. Fromthe--yes. From the patent.
5 depending on the technology at least; would you 5 Q. About the power connections?
6  agreewith that? 6 A. Right.
7 A. A symbd with abubble -- 7 Q. Okay. Solet'slook at -- we have, up
8 Q. A trianglewith abubble 8  aboveagan, wehavean excerpt - on page 5 of
9 A. - trianglewith abubbleisasymboal. 9  Dr. Wolfésdedaration, an excerpt fromthe
10  Butwehaveto have-- again, we have to know 10  Tdbot FHgure3.
11 whichtechnology we aretaking about. It's sort 11 And so why don't we -- why don't | have
12 of like an agreement. If | usethistriangle, 12 youtakealook a Tabot Figure 3 herejud to
13  thisiswhat | am representing. 13 gedl of itinfront of you. | just want youto
14 S0 | have to specify two things: That 14  comparethexetwofiguresalittle bit.
15  thisisaCMOStechnology and CMOStechnology is 15 A. Right.
16  unambiguous or | haveto add to that thisisa 16 Q. Sofirgtof dl, let meask you if - if
17 gdlium arsenide technology, it will be, again, 17  thaesadifference-- wel, firg of dl, let me
18  unambiguous, oneto-one correspondence betweenthe (18 ask you. Onpage5 of Dr. Wolfes dedaration,
19  transstor redization and the logic diagram. 19  hashecorredly labded the PMOS and NMOS
20 Q. Butwithin aparticular technology, your 20  trandgors48 and 49 from Tabat Figure 3?
21 testimony isthat atriangle with abubble on the 21 A Yes
22 output would correspond to asingle circuit on 22 Q. Allright. Andintheinverter circuit
23 the-- 9ngle unambiguous circLit on the 23 from Tdbot Figure 3, to theleft of the
24  trandgor level? 24  trandgors48 and 49, therésa-- adot onthe
25 A. Inapaticular technology, if we 25 lines--
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1 A. Right. 1 Q. The-- 1 wantto besurethat inthe
2 Q. --doyouseethat? 2  sgment between trangstor 45 and 48 --
3 Doesthelocation of thet dot change how 3 A. Right
4  thedrecuit works, if it was, say, relocated 4 Q. --therewill beavoltagethere,
5 halfway between 48 and 49? 5  correct?
6 MR. OTTESON: Ohbjection to form. 6 A. Yes
7 THEWITNESS | want to make sure-- 7 Q. Andtha valtagewill be higher thanthe
8  youretadking about adot between 48 and 497 8  voltage between 49 and 44, correct?
9 BY MR WALKER: 9 A. Youmeanthevotageontheline43?
10 Q. Thereisadot ontheleft-hand Sde 10 Q. Maybel haveto bealittle more careful
11 A. Whichisconnecting gates 11 here how | phrasethe question here
12 Q. Connecting the gates 12 Let's say the-- why do you say the
13 A. Right. 13  voltageonline43?
14 Q. That'sright. 14 A. Your quesion waswhether theVCCis
15 A. Okay. 15  higher then thevoltage on 44 or something like
16 Q. AndI'mtryingto make surethat youll 16  tha? Sol wanted tojump ahead.
17  agreewith methat that -- that part of the 17 Q. Leme-
18  drcuit could beredrawn to look like 1.4, where 18 A. Youmeat43?
19  theline ingtead of being -- you havea 19 Q. Lé meredaemy quesion.
20  horizontd input coming into adot and then 20 A. Allright.
21 branching into the getes of the two trangstors. 21 Q. | wantyouto comparethevoltage onthe
22 And thet would be an equivaent circuit? 22 oonnection between 45 and 48.
23 MS. BREIT: Objectiontoform. 23 A. Okay. Letscdlitanodd X.
24 THEWITNESS: Yeeh, | understand whet 24 Q. And the connection between 49 and 44.
25  your quedionis. They are not drawn exactly the 25 A. ldscdlitanodd.
Page 517 . Page 519
1 same Andyour questionisiant it the same? 1 Q. Whichvdtageishigher, X or Y?
2  Yesitsthesame 2 A. Letmethink for amoment. Canl?
3 BY MR WALKER: 3 Okay. Thiswould be one of the three
4 Q. Allright. But your testimony wasthat 4 key quegtions| would ask my studentsto trick
5  Houre3isdifferent because 48 and 49 ared 0 5  themandflunk themif | want. It redly depends
6  oonnectedto 45 and 44in Fgure 3 of Tdbot? 6  Andletmeexplanthat.
7 A. Yes Andthisiswhere if | read that 7 Q Sue
8  page5from Dr. Walfestesimony, that he cdls 8 A. For example, the 53 nodeisfully
9 thainverter circuit from Tabot Figure3. And 9  charged. Andnow | - and the feadback flipped,
10  thisis-- you know, with dl due respect, is 10  switchisaswitch49. Andtheline43 mekesthe
11 wherethe pulling the rabbit out of the hat comes. 11 currenttrickle So'Y would be pretty doseto -
12 Becausethisisjug apart of the Figure 3. 12 tothevdltage onthenode 53, andit will be
13 Andto cdl it inverter, | think it's-- 13 gradudly going down, okay.
14 it'snow adretch of imaginaion. Y ou know, the 14 Now, when it reeches the threshold, the
15  topology, they look like-- if you take this 15  feedback flipsand triggersthe trandstor 48
16  pictureout and compareit to 14C, yes, they look 16  switch, which switched to node 53. And now | have
17  dike Andthenhejumpsinto condusion, caling 17  anodeX, which should actudly be lower than whet
18 itinverter. Hold on. Thisisnot aninvertor. 18 Y was Itwill gart rasing up and may surpass
19  Sorry. 19 it.
20 Q. SogoingtoFgure3, | just wantto go 20 S0 both of those nodes are bouncing up
21  toHgure3inTadbot - 21  anddown as-- asthefeedback switchesand asthe
22 A. Right. 22 Tdbot rdaxation ostillator oscillaie. And |
23 Q. —andmekesurel undersand acouple 23  sadthequedionwill betricky becausel think
24 of thingsabout it. 24 someonejumpin condusion right away, thinking
25 A. Right. 25  that XishigherthanY. No. No. Onehastobe
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1 MR. RUNYAN: Wédl, Michdle, I'mahuman 1  votageheredf thisdrcuit VCC would degpend on
2 being. | haveabran, | havelogic, and | can 2 thetechnology.
3  tdl that hes-- that hesjudt drifting far 3 What isthat -- what would atypicd
4  didd, and perhgpsit's because he made an 4 supply voltage be onthe circuit, thiscircuit
5 incorrect assumption about what | was asking or 5  CMOQOS right?
6  whaever. | mean,itsnotlikel cantsay a 6 MS. BREIT: Objectionto form.
7 worduntil hesdbsolutdy slent and says, “I'm 7 THEWITNESS Thisis--dr, thisis
8  dorne" 8  wherel wasgeting in when we gat into thiswhole
9 MS. BREIT: Theirony of -- 9  bigargument and discusson. | wasjust goingto
10 MR. RUNYAN: Y ou know, thet's 10  sugged, if you agree, if you wart, let's assume
11 ridiculous. 11 tha thisvoltageisthreevolts.
12 MS. BREIT: Sotheirony of this 12 BY MR RUNYAN:
13  discussonwasthat you just cut me off right in 13 Q. Okay.
14  themiddeof what | wassaying. 14 A. Thisistheamount you mentioned before
15 Let'sgo ahead and you can dart 15 Soif wesay our assumption isthis
16  quedioning himagain. Butif youinterrupt his 16  votageisthreevalts, for the sske of arguing or
17  answes | angoingto-- I'll ssewhether Kyleis 17  explanation, whatever, | will acoept it.
18  dill intending to ask his questions, but were 18 Q. Okay. Sodoyouknow whet -- do you
19  goingto haveto moveon. 19  haveinmind a-- wha avaue might befor -- a
20 MR. RUNYAN: Wdl, | think you better be 20  voltage vadue might befor the - the lower
21  sreyoureright if yourethrestening to op a 21  threshddinthe Schmitt trigger 527
22 depodtion and direct the witness not to answer 22 A. Wecan--wecanlabd thisdiagram, and
23 any of my questions, especidly whenit'sfor me 23  le'ssay we-- we assumethat the lower threshold
24 tomakea-- makeadaification. You know, it's 24  is-- vlet'ssay we aretaking about three-volt
25  judridiculous. 25  power supply, and let'smake alower threshold to
Page 569 . Page 571
1 Q. Dr. Oklobdzija? 1 beonevdlt, and let'smeke the higher threshold
2 A. Yesdr. 2  tobetwovdlts
3 Q. Youmentioned two thresholds of Schmitt 3 Q. Okay. All right. Somy quedtionis, if
4 frigger 52 4 | haveavoltage--if | haveahdf avolt onthe
5 A. Yesdr. 5 input of Schmitt trigger 52 and it's not
6 Q. Isthere something that you cal those 6  changng-
7  thresholds? Do you havelabd for them, a 7 A. Right.
8  threshold-- 8 Q. --theoutput of Schmitt trigger 52is
9 A. Thereisa-- thereisathreshold low 9  gaoingtobehigh, right?
10 tohighandthereisathreshold highto low. 10 A. Isgoingtobeone
11 Q. Low tohigh and therésathreshold high 11 Q. Andwhenyou say one logicd one not
12 tolow. Sowhich-- thosethresholds whenyou 12 onevolt, right.
13 say "thresholds” they're actudly -- that's 13 A. Yes threevolts
14  actudly avoltage, right, avoltageleve? 14 Q. Okay. Andwhen theinput to Schmitt
15 A. ltisactudly avoltageleve, exactly. 15  trigger 52 isabovetwo voltsand not changing,
16 Q. Okay. Sothethreshold that you cdll 16  theoutputisgoing to below, right?
17  lowtohighisa-- avoltagethat -- levd that 17 A. Yes Logicd zero or doseto zero
18 islower than the threshold thet'sthe voltage 18  vdlts
19 levd of high to low; isthet right? 19 Q. Right. Andthe--if | put asquare
20 A. Yes If I may suggest the Figure 3 from 20  wave-- you know -- you know what asquare wave
21  the--the Exhibit 68 hasadiagram showing the 21 s right?
22 output of the Schmitt trigger astheinput 22 A. Yes
23 changes Andit haslabeed the two thresholds 23 Q. Ifl put asguarewaveinto Schmitt
24  VTLadVTH. 24 trigger 52, what would the output look like?
25 Q. Okay. For-- now, you said the supply 25 A. ltwill beagguarewave
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1 Q. Anditwould be asguare wave so the -- 1 EXAMINATION BY MR. CHEN
2 itwill beasquarewave that's actudly inverson 2  BY MR CHEN:
3  of thequare wavetha's on the input, right? 3 Q. Hdlo, Dr.O. Somy nameisKyle Chen.
4 A. Yes 4 | represent HTC inthis matter.
5 Q. Inother words, in the poditive part of 5 Wedl, let'sactudly just do -- you
6  the-- of theinput, when the -- when the square 6  know, firg do some housskesping thingsthat, |
7  waveontheinputis-- ishigh, the square wave 7  guess you know, earlier wedidn't do.
8  ontheoutput will below, right? 8 Soisthere anything that's preventing
9 A. Yes | -1 agres if you put asguare 9  youfrom tegtifying competently and truthfully
10  waveatheinput of 52, the output isgoing to be 10  today?
11  asquarewavein the 180-degree opposite phase 11 A. | dontthink so.
12 Q. Thank you, Dr. Oklobdzija. 12 Q. Okay. Therewasno drinking, partying
13 A. Sue 13 heforeyou came here?
14 MR. RUNYAN: | have no further 14 A. No. Exceptthetea
15  quedions. 15 Q. Good.
16 THEWITNESS. Thank youvery much. And, |16 Allright. So, I mean, | kind of want
17  agan, you know, let'smake peece, and | gpologize 17  tounderstand the scope you're -- the scope of
18  forany -- 18  your employment with the defendants.
19 MR. RUNYAN: Wdl, | picked upthe 19 Areyou awvarethat the defendants have
20  handsat 30| wasn't on the speskerphone, 0 ... 20 initiated an ITC action, which isInternationd
21 THEWITNESS. I'msorry. Yesh. I'm 21  Trade Commisson action, on the same patent -- one
22 redly sorry for -- for -- for -- you know, for 22  of the same patents-in-suit?
23 dlthecommoationtha camein, and -- and | 23 A. |l dontknow if | should beaware I'm
24 gologizeif | wasabit uncooperative or gopeared 24 notawvare
25 uncooperdive. | hopewe are-- no bed fedings 25 Q. Okay.
Page 573 X Page 575
1 MR. RUNYAN: All right. I -- 1 haveto 1 A. But maybel wastold.
2 leave, 0 I'm going to sign off now. Thank you 2 Q. Soit'snotatrick quegtion. I'mjust
3 everyone. 3  tryingtofigureout --
4 THEWITNESS. Thank you again. 4 A. Right.
5 MR. RUNYAN: Bye 5 Q. --if you-- you have been retained for
6 THE WITNESS Bye 6  that matter. It soundslike, giventhat you are
7 MR. CHEN: Bye Ed. 7 not even ...
8 Okay. So you want to take a bresk? 8 A. I mayhave I'mnatevenavare You
9 THE WITNESS: Let'stake abresk after 9 know, asyou know, | wasretained by Fardla,
10 this 10 Braun -
11 MS BREIT: How long - 11 Q. Okay.
12 THE VIDEOGRAPHER: Thetimeisnow 459, (12 A. --whichwastwo yearsago. We have--
13 and we are going off the record. 13  wehad adepastion herewith you in Sen Jose
14 (Whereupon, a recess was taken.) 14  Andit hasbeenalong -- long period of time--
15 (Whereupon, Deposition Exhibit 74 was 15 Q. Okay.
16 marked for identification.) 16 A. - between -- haselgpsed.
17 THE VIDEOGRAPHER: Correction. This 17 So my memory - and 0 | wasrecently
18  markstheend of Disk 3 to the deposition of 18  askedto provide my opinion on the Tabot versus
19  Dr. Oklobdzija Thetimeisnow 5:06 p.m., and we 19  ringosdllator and which ismy expert tesimony
20  aegoing off therecord. 20  that| have submitted and thet I'm giving.
21 (Whereupon, arecess was taken.) 21 And | haveforgotten, frankly, alot
22 THE VIDEOGRAPHER: Thismarksthe 22 about this case, who isinvolved, who and whet.
23 beginning of Disk 4 to the deposition of 23 Youknow, | perhapsshould know, but | can't say
24 Dr.Oklobdzja Thetimeisnow 5:12 pm., and we 24 I'mhundred percent on top of that.
25  aeontherecord. 25 Q. Okay. No problem.
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Page 608 Page 610
1 A. Inthiscase-- 1 The connection between Point A and Point
2 Q -5 2 BinExhibit 77 isnot part of the Tabot patent,
3 Sorry. Could you let mefinish my 3  correct?
4  quedtion beforeyou ansver? | just want to meke 4 A. | answvered thet dready once and it's
5  aurel understood. 5  ontherecordwhet | sad. In order to darify,
6 So 56isthe output of the Schmitt 6  if your quedionisthe Exhibit 77 matching
7  trigger 52, correct? 7 anythinginthe Talbot patent, | said, no. And|
8 MS. BREIT: Objectiontoform. 8  explanedthat thisisacongruction showing how
9 THEWITNESS. 56isthe output of the 9  theSchmitt trigger rdaxation otillator can
10  Schmitt trigger 52 10  ogcillator with one stage only.
11 BY MR. CHEN: 11 Q. But the connection between Point A and
12 Q. Okay. Thank you. And then please 12 Point B in BExhibit 77 iswhet you added but does
13 oontinue 13 notexiginthe Tabot reference, correct?
14 A. Andthe53istheinput. 14 A. Inthiscase, you added -- you added it,
15 Q. Okay. 15 not me, yes. And it doesnot exigt in the Tabot
16 A. Andthey are connected together. Sol 16 record.
17 amlabdingthem here-- 17 Q. But Bxhibit 77 isan accurate depiction
18 Q. Okay. 18  of thegructureyou describedin 15 - in
19 A. --onthisdiagram. 19  paragraph 15 of your --
20 Q. Okay. Okay. So-- 0 on Exhibit 77, 20 A. Yes--
21 whichisthedean copy of the picture-- 21 Q. --dedadion?
22 A. Right. 22 A. —-ofmy-
23 Q. --thereisaconnection beween A and 23 Q. Okay. Noproblem. Yesh.
24 B, correct? 24 Okay. So edlier it ssemsthat you were
25 A. Yes 25 udngtheterminology -- thefollowing
Page 609 . Page 611
1 Q. And that's the connection as described 1 temindogesdifferently, 0| just want to meke
2 in the second portion of thefirgt sentencein 2 el undergtand.
3 50 -- drikethat. 3 SO0 you seemto say aninverter is
4 Pleaserefer to the connection between 4 different from a Schmitt trigger?
5  Point A and Point B in Exhibit 77. 5 A. Yes Ingened.
6 A. Yes 6 Q. Okay. Andyou aredso saying Schmitt
7 Q. That'sthe connection asdescribed in 7  trigger isnot aninverter, correct?
8  thesecond portion of peragraph 15 in Exhibit 67, 8 A. Yes Othewiseit will beknownasan
9  correct? 9 inverter. Youknow, would not have apecific
10 A. Yes 10  designation and symbol asa Schmitt trigger, yes.
11 Q. Istha connection part of Tabot? 11 Q. Butaninveterisnotthesameasan
12 A. No. That connectionisillugration 12 inverting sage, correct?
13 of -- in support of my statement thet the 13 A. That'scorrect. Inverting dageismore
14  ogllator in Fgure 3 of Tabot is cgpable of 14  thenaninverter.
15  oillaing with only the capacitor 50 and the 15 For example, if we havean NAND gete,
16  Schmitt trigger when the output is connected 16  thaisaninverting sructure, or aNOR gateis
17  directly back to theinput of the Schmitt trigger. 17  aninveting sructure, or someblock, likethe
18 In support of my declaration that states 18 block - current control block shownin Figure 3
19  tha unlikering osdllator, which cannat 19  tothel€ft of the Tabot, isagructurethat
20  ogllaor with only one stage, Tabot can 20  wouldinvert oneof theinputs, becauseit hastwo
21  ogillaewith one sage whichisoneof the 21  inputs.
22 differentigting fegtures between ring oscillator 22 Q. Wha doesaninverting dage do?
23 and Tabot. 23 A. Okay.
24 Q. Tha'salonganswer, 0 let mejust 24 MS. BREIT: Objectionto form.
25  makesurel undersand it correctly. 25 THEWITNESS. For example, if wetekea
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1  Hguel8? 1 Q. - inExhibit 83?
2 A. No. And it doemn't haveto be shown 2 A. Agan, le merepeat. Thisisa
3 because, aswe went through that exercise, that 3 camibdized Tdbot sructure to the extent -- and
4 symbol represents an inverter, acircuit sructure 4 itsmodified gructure from Tabot Figure 3, that
5  which hastwo tranggtors, one P, one N, which are 5  youshould removethe Figure 3 below that because
6  notvighle connected to VCC and ground. Sowe 6  ithasnoressmblancewiththe Figure3.
7  dontneedtodoit onthisfigure 7 Thisissomething different. Thisis
8 MR. CHEN: What'sthe current exhibit 8  something different. Thisis something that has
9 number? 9 threeinverson gagesin theloop, and it doesnt
10 THE REPORTER: Next oneis83. 10 fitthejudge-- | beieve Judge-- not Judge
11 MR. CHEN: 83. 11 Wad, but Judge Fogd's definition of whet aring
12 (Whereupon, Depodtion Exhibit 83 wes 12 ogdllaoris Judge Weir definition.
13 mearked for identification.) 13 Q. Youreagreed thet therearethree
14  BY MR.CHEN: 14  inverdonsconnected inaring inthe sructure as
15 Q. Isthedructure asshown in Exhibit 83 15  depicted?
16  aringosdllaor? 16 A. Itsundenidblethat there arethree
17 MS. BREIT: Objectionto form. 17  invedonsinthisgructure. Butthisisa
18 THEWITNESS If wego by Judge 18  cannibdlized sructure that has no connection with
19  ddfinition of "ring osdillator,” which saysan odd 19  Tdbot.
20  number of inverters connected in aloop, thenthis 20 We aretaking about acondruct -- you
21 isnot. 21 know, acomplete congtruct where the essentid
22 BY MR. CHEN: 22  thingswhich make Tabot relaxation oscillator
23 Q. Isthereaninverson between the output 23 weretaken away, whichis-- the essentid thing
24  of 51 andnode53? 24  isthecgpaditance wastaken avay. The current
25 A. Again, thisisacannibalized 9age, and 25 control, whichis used to control that oscillator
Page 637 . Page 639
1  modified gage which isnot Tabot, does not 1  wastakenaway. And-- andit'sagructurewhich
2 represent Tabot. | mean, thisisaFgure 3 2 hasthreeinversons. Y ou know, thet's
3 which hasbeen modified to such extent thet it 3  undenidde
4 doesnot reeemble Tadbot, and it's not anything 4 But it has nothing to do with the
5  dosetowhat was described in the Tabot patent. 5  subject of thisdepostion, if | may say. Andl
6 So we are taking about something 6  think tha, you know, et thispoint | am-- I'm
7  different here. And | will answer questionsin 7  getingtired, because| think dl of this
8  that context. 8  exhibits 80, 79, 70, 77, that you aretrying to
9 Q. Okay. Isthereaninverson between the 9  pushinfront of meand aretrying to mekeit
10  output of 51 and node 53 as shown in Exhibit 83? 10  connected somehow to Tabot have no sructure with
11 A. Yestheeisaninversonthere 11 Tdbot.
12 Q. Isthereaninverdon between node 53 12 Because we haveto be honest. If weare
13 ad56? 13 tdking aout Taboat, then we are talking about
14 A. Yes theeisaninverson. 14  FHgure3inTdbot. Thisisnot Figure3in
15 Q. Isthereaninverson between node 56 15  Tdbot. And | don't know why I'm deposed here,
16  andtheoutput of 51? 16  becauseI'm answering questionsthat have nothing
17 A. Thereisaninverter between 56 and the 17  todowiththe'336 patent case bascaly.
18  output of 51, whichistheinverter 51. 18 And I'm jugt being tortured hereinto a
19 Q. Wouldinverter 51 produce an inverson 19  congruct which have nothing to do with thiscase,
20  between node 56, whichistheinput of inverter 51 20  bedcdly. Thishasnothing to do with ‘336 case
21  andtheoutput of inverter 51? 21  I'msorry. Thisisnot -- nether ressmble
22 A. Ye 22 Tdbat, nather ressmblesring oscillator, and |
23 Q. How many inversonsarethereinthe 23 don't know, you know, why youretaking my time.
24 dructure asdepicted - 24 I'mtired. I'mbasicdly tired. Andif
25 A. Agan-- 25  thereisareason, andif wearerdated to the

62 (Pages 636 to 639)

Alderson Reporting Company
1-800-FOR-DEPO


alvarej
Highlight

alvarej
Highlight


Caseb5:08-cv-05398-PSG Document317-2 Filed11/09/12 Pagel7 of 19

Vojin Oklobdzija October 12, 2012
San Francisco, CA
Page 644 Page 646
1  ogllaor which | have describedin -- in one of 1 MR. CHEN: Oh, sorry. Okay. Then,in
2 theprevious paragraphs, Number 7. 2  awyeve, let'sjust atake acouple minutes off,
3 Somy paragraph 15, asl sad, | have 3 maybethreeminutes. Let mejust go through my
4 liged the differences between ring oscillator and 4 notesto makesurel covered everything.
5  Tdbat, A, B, C, D, asthe Tdbot isreaxation 5 THE VIDEOGRAPHER: Thetimeisnow
6  ogllaor. Ring oscillator isaring osdllator. 6  7:34pm. Weaegoing off therecord.
7  Ringogdllator issymmetric. Every output 7 (Whereupon, arecesswastaken.)
8  producesthe samewaveform. Tabotisnot. It 8 THE VIDEOGRAPHER: Thetimeisnow
9 produces a sawtooth waveform. That thering 9  7:37 pm, and weare back on the record.
10  ogdillaor conggsof theinverters connected in 10 BY MR CHEN:
11 aloop. ThisisJudge Weir definition. 11 Q. Le'sgo beck to Exhibit 79.
12 Herewe have -- in case of Taboat, we 12 THE VIDEOGRAPHER: Correction. Audio
13 havedageswhich arenot inverter. The Schmitt 13  problems Thetimeisnow 7:37 pm. Weare back
14  trigger isnot characterized asinverter. The 14  ontherecord.
15 fird gageisacurrent control sage, which 15 THEWITNESS, Okay. I'mon Exhibit 79.
16  chargesand dischargesthe capecitor. 16 BY MR. CHEN:
17 Thenature of osdillationin Tdbaot is 17 Q. I'msorry. Actudly ...
18 besad on rdaxation which is charge and discharge 18 Earlier you tedtified thet there are
19  of capaditor, whilethe nature of ostillationina 19  threeinverting sagesin Fgure 3 of Tadbot
20  ring osdllator isbased on the dday of the 20  connectedinaring, but later you changed your
21 inverter employed in the loop. 21 mind, correct?
22 And | have submitted thet -- thet 22 MS. BREIT: Objectiontoform.
23 Exhibit 82, whichisdearly described in very 23 THEWITNESS Widl, when -- | think
24 common sources, as Webder and Wikipedia, et 24 Mr. Tim Waker mentioned that Talbot characterizes
25  cdeaa dcdera 25 that switches. | redizethat iscorrect. And
Page 645 . Page 647
1 Soin my declaration, in support of my 1  eventhoughit may givegppearance of inverson,
2 declaration, in support of my opinion, in 2  thewhole purpose of thisstage, themore | ook
3 paagrgph 15, | amtrying to illustrate how the 3  ait, themorel examineit, the morewe probe
4 two differ because the nature of oscillation of 4 it, the more I'm convinced it's a current control
5  oneisdifferent from the other and, therefore, we 5  switching. Thisiswhatitis.
6  canmakerelaxation oscillator, which iswhat 6 Andto cdl it inverter would bewrong
7 Tabot is, oscillate with only one Sage. 7 becauseinverter has only oneinput. Thishastwo
8 And we have actudly demonstrated that 8 inputs Andit hasavery different - different
9  toyou ontheexhibit which became the Exhibit 9 function.
10  Number 78. 78. Okay. 10 So cdlling that you can put aninput in
11 And so that is-- that is the purpose of 11  anddosetheinversonisredly, | think, taking
12 that paragraph, to educate and explain the 12 thingsout of the proper context of how the Tabot
13 subgtantid -- and from the mental differences 13  odllaor worksand how it isintended to work
14 beweenthetwo, what mekes Tabot Tdbotandwhat |14  and why thethingsthat arein Tabot arein
15 makes ring ring. 15 Tabot.
16 MR. CHEN: Okay. | dmost done. | know 16 And you cannot take things out like you
17  thatthetapeisout, so-- 17  havebeentakinginthose Exhibits 79, in
18 THE VIDEOGRAPHER: No. 18  paticula, becauseif you take enough things out
19 MR. CHEN: No? Yousdd that's-- 19  of this Tdbot - you will eventudly makeit
20 THE VIDEOGRAPHER: No. No. | sad 20 something else. And that's not the point.
21 there's 30 minutes |ft of depo. 21 Soif | look at thisstructure, thisis
22 MR. CHEN: Oh, yeeh, yeeh, but you sad 22  acurrent control switch. Thet iswhat intent of
23 fiveminutes-- 23 Tdbotisto makeout of that, isacurrent
24 THE VIDEOGRAPHER: No, no. | wasdoing 24 control switch.
25 it on that. 25 Switchesare 48 and 49, and their
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Page 648 Page 650
1  curentisbeing controlled by the current mirror 1  getinglate Hestold you hdsvery tired. |
2 ocongdingof 47, 46. They are actudly current 2 dontknow if thegod isto hopethat he gets
3 mirror 44 -- 44 and 45, and the current source, 3 tired enough to give you adifferent answer, but |
4  whichl bdieve-- and thisone | may bewrong, is 4  think it'singppropriate at this point.
5  Widar, so-cdled aWidar current source, 5 THEWITNESS: | would -- | would ask the
6  ocondgdingof 46and47. SoitsaWidlar - 6  oourt, the reporter, to maybe number it when |
7 Bob Widlar gructure, the current mirror 7  answerthose and | canjust refer and say Number
8  dructure, that isemployed a Tabot. 8 5. Becausel'veanswered many of those quegtions
9 Again, | -- thereisWidlar, thereis 9 many times. So instead of answering, | just sy,
10  Wilson--itsnot Wilson. | think itsWidlar, 10  "RefertoNumber 5' or "Refer to Number 3" which
11 Bob Widlar's current ructure thet isbeing 11  tha hasbeen dready answered and explained &
12 employed here. Soitsavery different and 12 length.
13 complex dructure 13 So | think that would be my answer to
14 Sojust merdy reduceit and -- and cdll 14  that. | would say, you know, yes, would you
15  itinverter, | cant. That'swhy I'm--I'm 15  plessegoback totherecord and read it.
16  backing off fromthat, and it's-- it is something 16 MS.BREIT: And| dowanttoaddthét |
17 d= 17  think that Counsd should have coordinated -
18 BY MR. CHEN: 18  werenow having three counsds asking the same
19 Q. Yousadtranggtor 48 and trangstor 49 19  quedtions, repesting themsdves and repeeting from
20  inHFgure 3 of Tabot produce aswitch, correct? 20  othercouns. Soit's--it's-- | think if you
21 A. They areswitches, yes. 21  cantask him something thet's new, we need to end
22 Q. A switch of what? 22 thedepodtion.
23 A. A switch of thecurrent. And that'sthe 23 MR. CHEN: Okay. | have nofurther
24 esencehere of the current which is supplied to 24 quedions Thank you very much.
25 themthrough 45 or 44. And that amount of 25 THEWITNESS. WEell, thank you very much.
Page 649 . Page 651
1 current, which isessentia hereto Tabat, is 1 THE VIDEOGRAPHER: Thismakstheend of
2 being controlled by that current mirror on the 2 deposition. Today's date is October 12, 2012, at
3 [eft. 3 7:44. We are going off the record. Thank you,
4 So the switch isgaing to switch on, but 4  Counsd.
5  itsgoingtotrickle only asmuch current asit 5 (Whereupon, the deposition concluded
6  isdlowed by thet left Sde 6 a 7:44 p.m.)
7 Soinverter can switch fully to the full 7 --000--
8  potentid. Thetrandgor Stuation. But thisis 8
9  noat hgppening here. 9
10 Sothose are the switcheswhich are - 10
11  whichaetrickling the current into this 11
12 cgpacitor 50, and the rate by which they supply 12
13 that current to the capacitor 50 and 54 or teke 13
14  that current away to trandstor 9 and 44 iswhat 14
15  determinesthefrequency of osdillation of Talbot 15
16  odillaor. That'swhy you cdl it 16
17  voltage-controlled oscillator. That washis 17
18 intent. 18
19 Q. Isthereaninverson between the output 19
20  of 51and node53? 20
21 MS BREIT: I'mgoing to object because 21
22 | think thisquestion may havebeen asked maybea |22
23  dozentimesinthisdepostion -- 23
24 THEWITNESS: | think hundred times 24
25 MS. BREIT: --dready. Andit's 25
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1 CERTIFICATE OF DEPONENT
2
3 | hereby cartify that | have read and examined the
4  foregoing transcript, and the sameisatrue and
5 accuraerecord of thetestimony given by me.
6 Any additionsor correctionsthet | fed are
7 necessay, | will attach on a separate shest of
8  papertotheorigind transcript.
9
10
11 Sgnature of Deponent
12
13 | hereby certify thet theindividua representing
14  himsdf/hersdf to be the above-named individud,
15 gopeared beforemethis day of ,
16 2012, and executed the above catificate in my
17 presnce
18
19
20 NOTARY PUBLICIN AND FOR
21
22
23 County Name
24
25 MY COMMISSON EXPIRES
Page 653
1 CERTIHCATE OF REFORTER
2
3 I, KATHLEEN A. WILKINS RPR, CRR, CCRR,
4 CLR, Catified Shorthand Reporter, hereby certify
5  that thewitnessin theforegoing depositionwas
6 by meduly sworntotel thetruth, thewhole
7 truthand nothing but thetruthinthe
8  within-entitled cause; that said depositionwas
9  takendowninshorthand by me adisinterested
10 person, a thetimeand placetherein stated, and
11 thathetestimony of thesaid witnesswas
12 theredfter reduced to typewriting, by computer,
13 under my direction and supervision.
14 | further certify thet | am not of
15  couns or atorney for either or any of the
16 partiestothesad deposition, nor inany way
17 interestedintheevent of thiscause, andthat |
18  amnotrdaedtoany of thepartiesthereto.
19
20 DATED: , 2012
21
22
23
24 KATHLEENWILKINS RPR, CRR, CCRR, CLR, C3R 10068
25
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Page 2 Page 4
1 MENLO PARK, CALIFORNIA 1 APPEARANCES OF COUNSEL:
2 MONDAY, OCTOBER 15, 2012 2
3 3 For Technology Properties Limited and Alliacense
4 4 Limited:
5 5 AGILITY IP LAW
6 6 BY: BRANDON BAUM, ESQ.
7 7 VINH PHAM, ESQ.
8 8 149 Commonwealth Drive
9 DEPOSITION OF ANDREW WOLFE, PH.D., taken on 9 Menlo Park, California 99025
10 behalf of the Defendants, at Agility IP Law, LLP, 149 10 650.227.4800 650.318.3483 Fax
11 Commonwealth Drive, Menlo Park, California, beginning 11 brandon@agilityiplaw.com
12 at 1:09 p.m. and ending at 4:30 p.m., on Monday, 12 vpham@agilityiplaw.com
13 October 15, 2012, before me, Hanna Kim, CLR, CSR 13
14  License No. 13083. 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
Page 3 Page 5
1 APPEARANCES OF COUNSEL.: 1 INDEX OF EXAMINATION
2 2 WITNESS: ANDREW WOLFE, PH.D.
3 For Acer Inc., Acer America Corp., and Gateway Inc.: 3
4 K&L GATES LLP 4 EXAMINATION PAGE
5 BY: TIMOTHY P. WALKER, ESQ. 5 BY MR. BAUM: 8, 96
6 Four Embarcadero Center, Suite 1200 6 BY MR. CHEN: 86
7 San Francisco, California 94111 7
8 415.882.8200 415.882.8220 Fax 8
9 timothy.walker@klgates.com 9
10 10
11 For HTC Corporation and HTC America, Inc.: 11
12 COOLEY LLP 12
13 BY: KYLE D. CHEN, PH.D., ESQ. 13
14 3175 Hanover Street 14
15 Palo Alto, California 94304-1130 15
16 650.843.5019 650.849.7400 Fax 16
17 kyle.chen@cooley.com 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
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Page 6 Page 8
1 INDEX OF EXHIBITS 1 DEPOSITION OF ANDREW WOLFE, PH.D.
2 NUMBER DESCRIPTION PAGE 2 Menlo Park, California; Monday, October 15, 2012
3  Exhibit 101 Copy of supplemental declaration 8 3 1:09 p.m.
4 submitted in support of 4
5 plaintiff's supplemental claim 5 ANDREW WOLFE, PH.D.,
6 construction brief and signed on 6 having been administered an oath, was examined and
7 September 14, 2012 7  testified as follows:
8 Exhibit 102 First claim construction order 9 8 (Deposition Exhibit No. 101 was marked.)
9 issued and filed on June 12, 9 EXAMINATION
10 2012 10 BY MR. BAUM:
11  Exhibit 103  Expert declaration of Andrew 13 11 Q. Good afternoon, Dr. Wolfe. I know you've been
12 Wolfe, Ph.D. 12 deposed in this case before, so -- but we're going to
13 Exhibit 104 Copy of Moore U.S. Patent 29 13 pick up with exhibits -- beginning at Exhibit No. 101
14 5,809,336 14  to your deposition. And I've handed you a copy of
15  Exhibit 105 Document depicting Moore 48 15 Exhibit 101.
16 Figure 18, Talbot Figure 3, and 16 Do you recognize that document?
17 hand-drawn depictions by 17 A. Yes.
18 deponent 18 Q. Isthat a copy of your supplemental
19  Exhibit 106 Supplemental declaration of 58 19  declaration submitted in support of plaintiff's
20 Dr. Oklobdzija 20 supplemental claim construction brief and signed on
21  Exhibit 107 Copy of U.S. Patent 4,105,950 88 21  September 14 of 2012?
22 22 MR. WALKER: Mine has some highlight on it, I
23 23 don't think was in the original. I don't know if it
24 24  was intentional.
25 25 MR. BAUM: Oh, great. It's not supposed to.
Page 7 Page 9
1 INDEX OF EXHIBITS: (CONTINUED) 1 At least that would not be accurate.
2  NUMBER DESCRIPTION PAGE 2 MR. WALKER: We have it on the record about
3  Exhibit 108 Document, "Dingwall II (U.S. 89 3 the highlighting.
4 Patent 4,105,950)," Figure 1A, 4 MR. BAUM: Why don't we -- do you want to go
5 "Talbot (U.S. Patent No. 5 seeif you can locate a clean copy?
6 4,689,581)," Figure 3, 6 BY MR. BAUM:
7 reproduction of Figure 1A of the 7 Q. May I ask for Exhibit 101 back, and we will
8 Dingwall reference 8 replace it, unless you want to see my highlighting.
9 Exhibit 109 Document, "Dingwall II (U.S. 89 9 MR. CHEN: Oh, okay.
10 Patent 4,105,950)," Figure 1A, 10 MR. BAUM: Thanks.
11 "Talbot (U.S. Patent No. 11 (Discussion off the record, 1:11 p.m.)
12 4,689,581)," Figure 3 12 MR. BAUM: Let me mark as Exhibit 102 to the
13 13 Wolfe deposition.
14 14 (Deposition Exhibit No. 102 was marked.)
15 15 BY MR. BAUM:
16 16 Q. Dr. Wolfe, I'll hand you Exhibit 102, and two
17 17  copies for counsel sitting next to you.
18 18 Have you seen the first claim construction
19 19 order that was issued in this case and filed on
20 20 June 12, 2012?
21 21 A. Yes.
22 22 Q. And is that what is shown on Exhibit 102?
23 23 A. Yes.
24 24 Q. Can you turn to page 13 of Exhibit 102, in
25 25 particular beginning on line 20.
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Page 90 Page 92
1 surrounding a portion of Figure 1A of Dingwall, is 1 simple to transistor inverter.
2 there any difference between 109 and 108? 2 Q. Overall, do you see any difference whatsoever
3 A. There are gray squares drawn around a portion 3 with respect to the circuitry as shown in the circled
4  of Figure 1A of Dingwall and Figure 3 of Talbot. I 4 portion of Figure 1A of Dingwall U.S. Patent
5 guess the Talbot one is a rectangle. But other than 5 No. 4,105,950 and the circled portion of Figure 3 of
6 that, I don't see any differences. 6 Talbot U.S. Patent No. 4689581 as depicted in
7 Q. Just for the record, as laying foundations, 7  Exhibit 109?
8 does the Figure 3 of Talbot as reproduced on 8 A. Different forms of symbols are used for
9 Exhibit 108 an accurate reproduction of Figure 3 in 9 devices, but in terms of what those drawings would mean
10 Talbot? 10 to a person of ordinary skill in the art, in each case,
11 A. It appears to be. 11 they are the identical devices connected in an
12 Q. How about the Figure 3 in Exhibit 109; other 12 identical way, only drawn using different variations of
13 than the circle, with respect to Talbot Figure 3, is 13 symbols for the same thing.
14 that an accurate reproduction of Figure 3 of Talbot? 14 Q. What does VDD in Dingwall correspond to with
15 A. Other than the gray rectangle, it is, yes. 15 respect to Figure 3 in Talbot?
16 Q. Please examine the circle portion of the 16 A. VDD is a way to represent the primary supply
17  circuitry in Exhibit 109 with respect to Dingwall U.S. 17  voltage in a CMOS circuit.
18 Patent 4,105,950. 18 Q. And how does that VDD in Dingwall correspond
19 A. Okay. 19  to the symbols or components as shown in Figure 3 of
20 Q. Please examine the circled portion of Figure 3 20 Talbot?
21 of Talbot in Exhibit 109. 21 A. It would correspond to each place that is
22 A. Okay. 22 labeled VCC in Talbot. VCC really refers traditionally
23 Q. In the circled portion of Dingwall U.S. Patent 23 to the supply voltage in a bipolar circuit, but because
24 No. 4,105,950, is there a triangle surrounding certain 24  engineers are familiar with it, it's often used in CMOS
25 circuitry? 25 circuits to mean the primary supply voltage, as well.
Page 91 Page 93
1 A. There's a triangle with a bubble at its tip 1 Q. How does P-1, as referred to in Dingwall,
2 that surrounds two transistors that are labeled P and 2 correspond to the components in Talbot?
3 N. 3 A. It's the identical component representation as
4 Q. I was going to ask you the bubble. That's 4 Transistor 47. It's drawn using a different variety of
5 fine. 5 symbol, but it's the same component connected in the
6 So there is a triangle with a bubble at the 6 same way.
7 end referred to as I-1 in Dingwall, U.S. Patent No. 7 Q. How about P-2?
8 4,105,950, correct? 8 A. P-2 is the same component as Transistor 45 in
9 A. Ididn't understand the beginning of the 9 Talbot, and it's connected in the same way.
10 question. What was the question? 10 Q. How about P inside the triangle I-1 with a
11 Q. Strike that. Rephrase the question. 11  bubble at the end?
12 The triangle symbol with bubble at the end, as 12 A. Transistor P in Dingwall is the same component
13  depicted in the circled portion of Dingwall on the 13 as Transistor 48 in Talbot, and they're connected in
14  Exhibit 109, what would a person skilled in the art 14 identical manners.
15 back in 1989 would understand that symbol to mean? |15 Q. How about transistor N referred to in
16 A. That is a symbol to transistor CMOS inverter. 16 Dingwall?
17 Q. How would one skilled in the art back in 1989 17 A. Transistor N in Dingwall is the same component
18 understand the transistor referred to as P inside I-1 18 as Transistor 49 in Talbot, and they're connected
19 of Dingwall? 19 identically.
20 A. That is a PMOS switching transistor that is 20 Q. How about transistor N-2 in Dingwall?
21 part of a simple to transistor inverter. 21 A. Transistor N-2 is the same component as
22 Q. How about the transistor labeled as N inside 22 Transistor 44 in Talbot, and they're connected
23 the triangle I-1 with the bubble at the end as part of 23 identically.
24  the circled portion of Dingwall? 24 Q. How about Transistor N-1 in Dingwall?
25 A. That is an NMOS transistor that is part of a 25 A. Transistor N-1 in Dingwall is the same
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Page 106 Page 108
1 the word "familiar" as used in the Moore patent? 1 JURAT
2 MR. CHEN: Objection to form. Asked and 2
3 answered many times. 3 I, ANDREW WOLFE, PH.D., do hereby certify
4 THE WITNESS: I don't recall whether it's used 4 under penalty of perjury that I have read the foregoing
5 in other situations, but when it's used with respect to 5 transcript of my deposition taken on Monday,
6 the ring oscillator, it's talking about a particular 6 10/15/2012; that I have made such corrections as appear
7 test structure that was very well-known among 7 noted herein in ink, initialed by me; that my testimony
8  microprocessor engineers as of 1989 that involved 8 as contained herein, as corrected, is true and correct.
9 having an uncontrolled ring of inverters that would, 9 .
10 since it was uncontrolled, track transistor 1(1) >012 I?ated this day of ’
11  manufacturing variations, temperature variations, and 12 CaIifc;rflia
12 voltage variations. 13 )
13 BY MR. BAUM: 14
14 Q. I'm sorry, Dr. Wolfe, but like you, I haven't 15
15 seen this patent before today, so I'm taking a 16
16 little... _ ANDREW WOLFE, PH.D.
17 Have you seen the Dingwall '950 patent before 17
18 today? 18
19 A. No. 19
20 MR. WALKER: Asked and answered. 20
21 MR. CHEN: Asked and answered. 21
22 BY MR. BAUM: 22
23 Q. You mentioned that you thought -- strike that. |23
24 You said that you were evaluating Dingwall 24
25 based on a person having ordinary skill in the art. 25
Page 107 Page 109
1 Who is a person having ordinary skill in the art, for 1 CERTIFICATE OF REPORTER
2 purposes of understanding the Moore patent? 2
3 MR. CHEN: Form. 3 I, Hanna Kim, a Certified Shorthand Reporter,
4 THE WITNESS: I think I explained that in my 4 do hereby certify:
5 declaration. 5 That prior to being examined, the witness in
6 BY MR. BAUM: 6 the foregoing proceedings was by me duly sworn to
7 Q. Did you? ; tﬁztit?lu:ﬁ-the truth, the whole truth, and nothing but
g A Ilth?:]akyt::ivz(:e_r_] :anctr:;;?:,Icl-irniicifratlon' 9 That said proceedings were taken before me at
10  here. 10 the time and place therein set forth and were taken
11 I think it would be somebody as of 1989 who 11  down by me in shorthapd aqd thereafter tr_a!'lscribed into
12 was -- who had a bachelor's degree in electrical g typewrllt;:?t#:rdirrt?fy; ?Lr:tc?Zr;']a::iti\ﬁecrgﬂzg
13 engineering or computer science or computer engineering 14 for, nor related to, any party to said proceedings, not
14 and some working experience in microprocessor design. 15 i énywise interes,te d'in the outcome thereof. !
15 Q And is t_h‘?t the standard that yqu appFle.d In 16 In witness whereof, I have hereunto subscribed
16  forming the opinions that you express in Exhibit 101? 17 my name.
17 A. Yes. 18
18 MR. BAUM: That's all I have. 19 Dated: __ dayof . 2012
19 MR. WALKER: All I have. 20
20 MR. CHEN: Thank you. 21
21 (Proceedings concluded at 4:30 p.m.) 22
22 /] 23
23 /] Hanna Kim
24 24 CLR, CSR No. 13083
25 25
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Page 248 Page 250
1 DEPOSITION OF VOJIN OKLOBDZIJA 1 APPEARANCES OF COUNSEL (Continued)
2 BE IT REMEMBERED that on Wednesday, 2 For the Defendant BARCO N.V., a Belgian
3 December 22, 2010, commencing at the hour of 10:38 3 corporation:
4 a.m. thereof, at COOLEY, LLP, 3175 Hanover Street, 4
5 Palo Alto, California, before me, Kathleen A. 5 BAKER & MCKENZIE LLP
6 Wilkins, RPR, CRR, CRP, a Certified Shorthand 6 (Appearing telephonically)
7 Reporter, in and for the State of California, 7 Edward K. Runyan, Attorney at Law
8 personally appeared VOJIN OKLOBDZIJA, a witness in 8 Daniel O'Connor, Attorney at Law
9 the above-entitled court and cause, who, being by 9 130 East Randolph Drive, Suite 3900
10 me first duly resworn, was thereupon examined as a 10 Chicago, Illinois 60601
11 witness in said action. 11 Telephone: (312) 861-8811
12 12 E-mail: Edward.Runyan@bakermckenzie.com
13 13 ALSO PRESENT:
14 14 Sean McGrath, Videographer
15 15 --000--
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25
Page 249 Page 251
1 APPEARANCES OF COUNSEL 1 INDEX
2 For the Plaintiffs HTC CORPORATION, HTC AMERICA, 2 INDEX OF EXAMINATIONS
3 INC.: 3 PAGE
4 4 EXAMINATION BY MR. CHEN .....cccccecvrvene. 254
5 COOLEY, LLP 5 AFTERNOON SESSION ........cccoevviiviiianne 328
6 BY: KYLE CHEN, Ph.D., Attorney at Law 6 INDEX OF EXHIBITS
7 3175 Hanover Street 7 Exhibit Description Page
8 Palo Alto, California 94304-1130 8 Exhibit64 United States Patent No. ........ 374
9 Telephone: (650) 843-5007 9 5,440,749
10 E-mail: Kyle.chen@cooley.com 10
11 11 Exhibit 65 United States Patent No. ........ 390
12 For the Defendants TECHNOLOGY PROPERTIES LIMITED| 12 5,809,336
13 AND ALLIACENSE LIMITED: 13 ---000---
14 14
15 FARELLA, BRAUN & MARTEL, LLP 15
16 BY: EUGENE Y. MAR, Attorney at Law 16
17 235 Montgomery Street 17
18 San Francisco, California 94104 18
19 Telephone: (415) 954-4927 19
20 E-mail: Emar@fbm.com 20
21 21
22 22
23 23
24 24
25 25
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Page 252 Page 254
1 December 22, 2010 10:38 A.M. 1 actual testimony time, to be questioned by HTC
2 PROCEEDINGS 2 today.
3 THE VIDEOGRAPHER: Good morning. We're 3 MR. CHEN: All right. Thank you.
4 on the video record, ladies and gentlemen, at 4 MR. MAR: Go ahead, Kyle.
5 10:38 a.m. | am Sean McGrath, from Alderson Court 5 EXAMINATION BY MR. CHEN
6 Reporting, in Washington, DC. The phone number is 6 MR. CHEN: Q. Okay. Good morning,
7 (202) 289-2260. 7 Doctor.
8 This is a matter pending before the U.S. 8 A. Good morning.
9 District Court for the Northern District of 9 Q. So how are you today?
10 California in the case captioned "HTC Corporation 10 A. Allright.
11 and HTC America, Incorporated, versus Technology 11 Q. Okay. So for the record, could you
12 Properties Limited, Patriot Scientific Corporation 12 state your full name and occupation.
13 and Alliacense Limited," Case No. 13 A. My name is Vojin Oklobdzija. 1ama
14 5:08-CV-00882-JF. 14 professor emeritus of the University of
15 This is the beginning of Disk 1, Volume 15 California, as well as adjunct professor at the
16 I, of the deposition of Dr. Vojin Oklobdzija on 16 University of Texas.
17 December 22nd, 2010. We are located at 3175 17 Q. Okay. Thank you.
18 Hanover Street, Palo Alto, California. This is 18 So how long have you been a professor?
19 taken on behalf of the defendant. 19 A. Okay. Let me count. About over 20
20 Counsel, would you please identify 20 years.
21 yourselves, starting with the questioning 21 Q. Owver 20 years. Okay.
22 attorney. 22 So could you, like, describe briefly
23 MR. CHEN: Well, first of all, it's -- 23 your career as a professor for the 20 years?
24 the deposition is for the plaintiffs, so -- that's 24 A 1 --well --
25 fine. 25 Q. Like, where you started and in what
Page 253 Page 255
1 Kyle Chen, from Cooley, LLP, on behalf 1 subject area.
2 of HTC Corporation and HTC America. 2 A. Right. | started actually in 1971,
3 MR. MAR: Eugene Mar, from Farella, 3 right after I -- | graduated. | got my
4 Braun & Martel, for the defendants, Technology 4 engineering degree.
5 Properties, Limited, and Alliacense, Limited, and 5 Q. Where did you graduate from?
6 for the witness as well. 6 A. University of Belgrade in Yugoslavia, in
7 THE VIDEOGRAPHER: Will the court 7 electronics and telecommunications.
8 reporter please swear in the witness. 8 Q. What was your degree? What was the
9 MR. MAR: One second. 9 degree?
10 Ed, do you want to state your -- 10 A. Engineer. Diploma engineer. It's a
11 MR. RUNYAN: Yeah. Ididn't know if -- 11 European five-year program.
12 if Tim or Hal were there. This is Ed Runyan, for 12 Q. Okay. Like --
13 Barco, NV. 13 A. Equivalent to master's degree here.
14 THE VIDEOGRAPHER: Will the court 14 Q. Understood. Okay.
15 reporter please swear in the witness. 15 Okay. Please go ahead.
16 VOJIN OKLOBDZIJA, 16 A. And so 1973, | was what would be kind of
17 having been duly sworn, 17 assistant professor title there, until 1976, when
18 was examined and testified as follows: 18 | came to U.S. to pursue a Ph.D. here. And --
19 --000-- 19 Q. Where -- where was that?
20 THE VIDEOGRAPHER: You may proceed. 20 A. AtUCLA.
21 MR. MAR: Kyle, | just want to get one 21 Q. UCLA.
22 quick thing on the beginning of the statement. 22 A. Which I obtained in '82.
23 | just want to lay on the record that 23 Q. In which department?
24 TPL has agreed to produce its expert for an 24 A. | was in computer science.
25 additional four hours of deposition time, of 25 Q. Computer science. Okay?

3 (Pages 252 to 255)

Alderson Reporting Company
1-800-FOR-DEPO

e7202aaf-e037-4d5f-9837-87c8b1039edb



Caseb5:08-cv-05398-PSG Document317-4 Filed11/09/12 Page5 of 6
Vojin Oklobdzija

December 22, 2010

Palo Alto, CA

Page 352 Page 354
1 create, generate a voltage which is -- which is 1 A. Indirectly, | mean there is no direct
2 controlling the frequency of the VCO. 2 control because the difference in their frequency
3 Q. So you control the voltage of the 3 or these phases' arrival generates the voltage,
4 voltage-controlled oscillator in order to control 4 generate the pulses. It's basically -- there is a
5 the oscillator in a phase lock loop, correct? 5 part of digital logic there.
6 A. Right. 6 Those pulses are filtered to generate
7 Q. In controlling the voltage-controlled 7 the voltage. And that voltage is applied --
8 oscillator, you're locking the frequency of such 8 voltage or current -- it could be a current
9 voltage-controlled oscillator with the frequency 9 also -- that voltage may generate the current.
10 of the external reference, correct? 10 That current controls the frequency of the VCO.
11 A. Well, what phase lock loop is trying to 11 So the control of the VCO has steps.
12 dois -- is trying to make a voltage-controlled 12 It's removed by steps further to that phase
13 oscillator to run close to the frequency or 13 difference.
14 multiple of the frequency or derivative of the 14 Q. Let me understand it.
15 frequency of some external reference. It's trying 15 So you're saying the voltage-controlled
16 to steer the voltage-controlled oscillator to run 16 oscillator is actually controlled by current as
17 idea in the lock step. That is why the "phase 17 opposed to voltage?
18 lock loop" term comes, to lock them in phase, 18 A. It could be, I said. You know, it could
19 ideally. But it doesn't happen. 19 be controlled by voltage or current.
20 Q. What do you mean, that it doesn't 20 Q. Ifitis controlled by current, wouldn't
21 happen? 21 you call it a current-controlled oscillator
22 A. Because there is always a chasing around 22 instead of a voltage-controlled oscillator?
23 between phase lock loop signal or external 23 A. No. This is where | said it's indirect,
24 reference and a VCO. They -- they never run -- 24 it's not directly. It is because that current is
25 they never run in a lock. All right. 25 a consequence of the voltage. So there's a
Page 353 Page 355
1 So -- and this is the base for the phase 1 voltage that controls the current. The current
2 lock loop, is to generate that voltage, which is 2 affects the -- affects the frequency, so -- and
3 based on the error, on the difference, in order to 3 that voltage also is a product of a filter. So --
4 steer the VCO toward the reference. So -- and 4 and what comes into the filter is not the voltage.
5 that's the whole purpose of the phase lock loop. 5 They are pulses, basically.
6 Q. So the VCO receives control signals in 6 Q. So the current that controls the
7 order to be steered towards the reference clock, 7 voltage-controlled oscillator will directly
8 correct? 8 control the oscillator?
9 A. Well, the VCO is -- is controlled, but 9 A. No. It -- it does affect the frequency.
10 not directly, by the voltage, which is 10 Q. What directly controls the
11 generated -- which is -- and that voltage, which 11 voltage-controlled oscillator?
12 s derived from the phase difference between that 12 A. The frequency of the voltage-controlled
13 oscillator and some external reference derivative. 13 oscillator depends on many parameters, and among
14 Q. So the voltage-controlled oscillator is 14 them, temperature and voltage.
15 controlled by the voltage generated by the 15 Q. So temperature and voltage directly
16 difference between the frequency of the external 16 control the voltage-controlled oscillator?
17 reference and the frequency of the 17 A. lwouldn't say directly. They -- they
18 voltage-controlled oscillator, correct? 18 are parameters that affect the behavior of the
19 A. Let me rephrase it. 19 VvCO.
20 I mean, it's not directly controlled. 20 Q. Are there any factors directly control
21 The VCO -- the voltage that controls VCO is 21 the voltage-controlled oscillator in a phase lock
22 derived. So indirectly comes from the difference 22 loop?
23 hetween the frequency of the VCO and derivative of 23 A. 1 would not -- | would not single out,
24 some external reference. 24 you know, one single factor since there are
25 Q. What do you mean by "indirectly"? 25 several factors. So the frequency of the VCO

28 (Pages 352 to 355)
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Page 392 Page 394
1 and the I/O interface are clocked. They're 1 CERTIFICATE OF REPORTER
2 synchronous systems. CPU is a synchronous system, 2
3 and the I/O is synchronous system. 3 I, KATHLEEN A. WILKINS, RPR, CRR, CCRR,
4 MR. CHEN: Okay. I guess | have no -- 4 CLR, Certified Shorthand Reporter, hereby certify
5 nothing further. 5 that the witness in the foregoing deposition was
6 THE WITNESS: Thank you very much. 6 by me duly sworn to tell the truth, the whole
7 MR. CHEN: Thank you. 7 truth and nothing but the truth in the
8 THE VIDEOGRAPHER: This marks the end of 8 within-entitled cause; that said deposition was
9 Volume Il, Disk 2, and concludes the deposition of 9 taken down in shorthand by me, a disinterested
10 Dr. Vojin Oklobdzija. The time is 4:02 p.m. We 10 person, at the time and place therein stated, and
11 are off the record. 11 that the testimony of the said witness was
12 (Whereupon, the deposition concluded at 12 thereafter reduced to typewriting, by computer,
13 4:02 p.m.) 13 under my direction and supervision.
14 --000-- 14 | further certify that | am not of
15 15 counsel or attorney for either or any of the
16 16 parties to the said deposition, nor in any way
17 17 interested in the event of this cause, and that |
18 18 am not related to any of the parties thereto.
19 19
20 20 DATED: , 2010
21 21
22 22
23 23
24 24 KATHLEEN WILKINS, RPR, CRR, CCRR, CLR, CSR 10068
25 25
Page 393
1 CERTIFICATE OF DEPONENT
2
3 | hereby certify that | have read and examined the
4 foregoing transcript, and the same is a true and
5 accurate record of the testimony given by me.
6 Any additions or corrections that | feel are
7 necessary, | will attach on a separate sheet of
8 paper to the original transcript.
9
10
11 Signature of Deponent
12
13 | hereby certify that the individual representing
14 himself/herself to be the above-named individual,
15 appeared before me this day of ,
16 2010, and executed the above certificate in my
17 presence.
18
19
20 NOTARY PUBLIC IN AND FOR
21
22
23 County Name
24
25 MY COMMISSION EXPIRES:
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I hereby certify that this correspondence is being filed via Attorney Docket No.: 0081-011X1

EFS-Web with the United States Patent and Trademark Office .

on January 25. 2011 . Merged Wﬁh. 0081-011X2
Merged with: 0081-011X3

By: /Larry E. Henneman, Jr./

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Moore (et al.) Examiner: Pokrzywa, Joseph R.
Serial No.:  90/009,034 Attorney Docket: 0081-011X1
Filed: March 31,2008 Group Art Unit: 3992
merged with
Control No.:  90/009,389 Attorney Docket: 0081-011X2
Filed: January 16, 2009
merged with
Control No.:  90/010,520 Attorney Docket: 0081-011X3
Filed: April 30, 2009

Title: High Performance, Low Cost Microprocessor Architecture

Commissioner for Patents Customer Number: 40972
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT IN RESPONSE TO ADVISORY ACTION
IN EX PARTE REEXAMINATION PROCEEDINGS

In response to the Advisory Action dated December 16, 2010, please amend the above

identified application as follows.
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By: /Larry E. Henneman, Jr./
IN THE CLAIMS

Please amend the claims as follows:

1. (Curently Amended) A microprocessor system, comprising a central processing unit
integrated circuit, a memory external of said central processing unit integrated circuit, a bus
connecting said central processing unit integrated circuit to said memory, and means connected
to said bus for fetching instructions for said central processing unit integrated circuit on said bus
from said memory, said means for fetching instructions being configured and connected to fetch
multiple sequential instructions from said memory in parallel and supply the multiple sequential
instructions to said central processing unit integrated circuit during a single memory cycle, said
bus having a width at least equal to a number of bits in each of the instructions times a number of

the instructions fetched in parallel, said central processing unit integrated circuit including an

arithmetic logic unit and a first push down stack connected to said arithmetic logic unit, said first
push down stack including means for storing a top item connected to a first input of said
arithmetic logic unit to provide the top item to the first input and means for storing a next item
connected to a second input of said arithmetic logic unit to provide the next item to the second
input, a remainder of said first push down stack being connected to said means for storing a next
item to receive the next item from said means for storing a next item when pushed down in said
push down stack, said arithmetic logic unit having an output connected to said means for storing
a top item;

wherein

the microprocessor system comprises an instruction register configured to store the

multiple sequential instructions and from which instructions are accessed and decoded; and

wherein

the means for fetching instructions being configured and connected to fetch multiple

sequential instructions from said memory in parallel and supply the multiple sequential

instructions to the central processing unit integrated circuit during a single memory cycle

comprises supplying the multiple sequential instructions in parallel to said instruction register

during the same memory cycle in which the multiple sequential instructions are fetched.
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By: /Larry E. Henneman, Jr./

2. (Original) The microprocessor system of claim 1 additionally comprising means
connected to said means for fetching multiple instructions for determining by decoding the
multiple instructions if multiple instructions fetched by said means for fetching multiple
instructions require a memory access, said means for fetching multiple instructions fetching
additional multiple instructions if decoding the multiple instructions shows that the multiple

instructions do not require a memory access.

3. (Original) The microprocessor system of claim 2 in which the decoding determines if
the multiple instructions do not require a memory access by a state of a bit of each of the

multiple instructions.

4. (Original) The microprocessor system of claim 3 in which the bit is a most significant

bit of the multiple instructions.

5. (Currently Amended) The microprocessor system of claim 1[additionally comprising
an] wherein said instruction register for the multiple instructions is connected to said means for
fetching instructions, means connected to said instruction register for supplying the multiple
instructions in succession from said instruction register, a counter connected to control said
means for supplying the multiple instructions to supply the multiple instructions in succession,
means for decoding the multiple instructions connected to receive the multiple instructions in
succession from the means for supplying the multiple instructions, said counter being connected
to said means for decoding to receive incrementing and reset control signals from said means for
decoding, said means for decoding being configured to supply the reset control signal to said
counter and to supply a control signal to said means for fetching instructions in response to a

SKIP instruction in the multiple instructions.
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EFS-Web with the United States Patent and Trademark Office .
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Merged with: 0081-011X3

By: /Larry E. Henneman, Jr./

6. (Original) The microprocessor system of claim 5 additionally comprising a loop
counter connected to receive a decrement control signal from said means for decoding, said
means for decoding being configured to supply the reset control signal to said counter and the
decrement control signal to said loop counter in response to a MICROLOOP instruction in the
multiple instructions to provide a microloop within the multiple instructions in said instruction

register for a number of repetitions controlled by said loop counter.

7. (Currently Amended) The microprocessor system of claim 1[additionally comprising
an] wherein said instruction register for the multiple instructions and a variable width operand to
be used with one of the multiple instructions is connected to said means for fetching instructions,
means connected to said instruction register for supplying the multiple instructions in succession
from said instruction register, a counter connected to control said means for supplying the
multiple instructions to supply the multiple instructions in succession,

means for decoding the multiple instructions connected to receive the multiple
instructions in succession from the means for supplying the multiple instructions, said counter
being connected to said means for decoding to receive incrementing and reset control signals
from said means for decoding, said means for decoding being configured to control said counter
in response to an instruction utilizing the variable width operand stored in said instruction
register, and means connected to said counter to select the variable width operand for use with

the instruction utilizing the variable width operand in response to said counter.

8. (Canceled)

9. (Canceled)

10. (Currently Amended) The microprocessor system of claim [9]_62 additionally
comprising a second push down stack, said means for storing a top item being connected to
provide an input to said second push down stack and a control means connected between said
means for storing a top item and said second push down stack for controlling provision of the

input to said second push down stack.
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11. (Original) The microprocessor system of claim 10 in which said second push down
stack is additionally configured as a register file and said means for storing a top item and said

second push down stack additionally configured as the register file are bidirectionally connected.

12. (Original) The microprocessor system of claim 11 additionally comprising means
connected to said means for fetching multiple instructions for determining by decoding the
multiple instructions if multiple instructions fetched by said means for fetching multiple
instructions require a memory access, said means for fetching multiple instructions fetching
additional multiple instructions if decoding the multiple instructions shows that the multiple

instructions do not require a memory access.

13. (Currently Amended) The microprocessor system of claim 12 [additionally
comprising an] wherein the instruction register for the multiple instructions is connected to said
means for fetching instructions, means connected to said instruction register for supplying the
multiple instructions in succession from said instruction register, a counter connected to control
said means for supplying the multiple instructions to supply the multiple instructions in
succession, means for decoding the multiple instructions connected to receive the multiple
instructions in succession from the means for supplying the multiple instructions, said counter
being connected to said means for decoding to receive incrementing and reset control signals
from said means for decoding, said means for decoding being configured to supply the reset
control signal to said counter and to supply a control signal to said means for fetching

instructions in response to a SKIP instruction in the multiple instructions.

14. (Original) The microprocessor system of claim 13 additionally comprising a loop
counter connected to receive a decrement control signal from said means for decoding, said
means for decoding being configured to supply the reset control signal to said counter and the
decrement control signal to said loop counter in response to a MICROLOOP instruction in the
multiple instructions within the multiple instructions in said instruction register for a number of

repetitions controlled by said loop counter.
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15. (Original) The microprocessor system of claim 13 in which said means for decoding
is configured to control said counter in response to one of the multiple instructions utilizing a
variable width operand stored in said instruction register with the multiple instructions, said
microprocessor system additionally comprising means connected to said counter to select the
variable width operand for use with the instruction utilizing the variable width operand in
response to a state of said counter resulting from control of said counter by said means for

decoding.

16. (Original) The microprocessor system of claim 12 in which the decoding determines
if the multiple instructions do not require a memory access by a state of a bit of each of the

multiple instructions.

17. (Original) The microprocessor system of claim 16 in which the bit is a most

significant bit of the multiple instructions.

18. (Currently Amended) The microprocessor system of claim [9] 62additionally
comprising a programmable read only memory containing instructions connected to said bus,
means connected to said bus for fetching instructions for said central processing unit on said bus,
said means for fetching instructions including means for assembling a plurality of instructions
from said programmable read only memory, storing the plurality of instructions in said dynamic
random access memory and subsequently supplying the plurality of instructions from said

dynamic random access memory to said central processing unit on said bus.

19. (Currently Amended) The microprocessor system of claim [9] 62additionally
comprising a direct memory access processing unit having the capacity to request and execute
instructions, said bus connecting said direct memory access processing unit to said dynamic
random access memory, said dynamic random access memory containing instructions for said
central processing unit and said direct memory access processing unit, said direct memory access

processing unit being connected to means for fetching instructions for said central processing
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unit on said bus and for fetching instructions for said direct memory access processing unit on

said bus.

20. (Original) The microprocessor system of claim 19 additionally comprising a variable
speed system clock connected to said central processing unit and a fixed speed system clock
connected to control said means for fetching instructions for said central processing unit and for

fetching instructions for said direct memory access processing unit.

21. (Original) The microprocessor system of claim 9 in which said microprocessor
system is configured to provide different memory access timing for different storing capacity
sizes of said dynamic random access memory by including a sensing circuit and a driver circuit,
and an output enable line connected between said dynamic random access memory, said sensing
circuit and said driver circuit, said sensing circuit being configured to provide a ready signal
when said output enable line reaches a predetermined electrical level after a memory read
operation as a function of different capacitance on said bus as a result of the different storing
capacity sizes of said dynamic random access memory, said microprocessor system being
configured so that said driver circuit provides an enabling signal on said output enable line

responsive to the ready signal.

22. (Original) The microprocessor system of claim 21 in which the predetermined

electrical level is a predetermined voltage.

23. (Original) The microprocessor system of claim 9 in which said microprocessor
system is configured to operate at a variable clock speed; said microprocessor system
additionally comprising a ring counter variable speed system clock connected to said central
processing unit, said central processing unit and said ring counter variable speed system clock
being provided in a single integrated circuit, said ring counter variable speed system clock being
configured to provide different clock speed to said central processing unit as a result of transistor
propagation delays, depending on at least one of temperature of said single integrated circuit,

voltage and microprocessor fabrication process for said single integrated circuit.
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24. (Original) The microprocessor system of claim 23 additionally comprising an
input/output interface connected between said microprocessor system and an external memory
bus to exchange coupling control signals, addresses and data between said central processing unit
and said input/output interface, and a second clock independent of said ring counter variable
speed system clock connected t said input/output interface to provide clock signals for operation

of said input/output interface asynchronously from said central processing unit.

25. (Original) The microprocessor system of claim 24 in which said second clock is a

fixed frequency clock.

26. (Original) The microprocessor system of claim 9 in which said first push down stack
has a first plurality of stack registers having stack memory elements configured as latches, a
second plurality of stack registers having stack memory elements configured as a random access
memory, said first and second plurality of stack registers and said central processing unit being
provided in a single integrated circuit with a top one of said second plurality of stack registers
being connected to said a bottom one of said first plurality of stack registers, and a third plurality
of stack registers having stack memory elements configured as a random access memory external
to said single integrated circuit, with a top one of said third plurality of stack registers being
connected to a bottom one of said second plurality of stack registers, said microprocessor system
being configured to operate said first, second and third plurality of stack registers hierarchically

as interconnected stacks.
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27. (Original) The microprocessor system of claim 26 additionally comprising a first
pointer connected to said first plurality of stack registers, a second pointer connected to said
second plurality of stack registers, and a third pointer connected to said third plurality of stack
registers, said microprocessor system being configured to operate said first, second and third
plurality of stack registers hierarchically as interconnected stacks by having said central
processing unit being connected to pop items from said first plurality of stack registers, said first
stack pointer being connected to said second stack pointer to pop a first plurality of items from
said second plurality of stack registers when said first plurality of stack registers are empty from
successive pop operations by said central processing unit, said second stack pointer being
connected to said third stack pointer to pop a second plurality of items from said third plurality
of stack registers when said second plurality of stack registers are empty from successive pop

operations by said central processing unit.

28. (Original) The microprocessor system of claim 9 additionally comprising a first
register connected to supply a first input to said arithmetic logic unit, a first shifter connected
between an output of said arithmetic logic unit and said first register, a second register connected
to receive a starting polynomial value, an output of said second register being connected to a
second shifter, a least significant bit of said second register being connected to said arithmetic
logic unit, a third register connected to supply feedback terms of a polynomial to said arithmetic
logic unit, a down counter, for counting down a number corresponding to digits of a polynomial
to be generated, connected to said arithmetic logic unit, said arithmetic logic unit being
responsive to a polynomial instruction to carry out an exclusive OR of the contents of said first
register with the contents of said third register if the least significant bit of said second register is
a "ONE" and to pass the contents of said first register unaltered if the least significant bit of said
second register is a "ZERO" until said down counter completes a count, the polynomial to be

generated resulting in said first register.

9 of 20



Caseb5:08-cv-05398-PSG Document317-5 Filed11/09/12 Pagell of 21

I hereby certify that this correspondence is being filed via Attorney Docket No.: 0081-011X1

EFS-Web with the United States Patent and Trademark Office .

on January 25. 2011 Merged Wﬁh. 0081-011X2
Merged with: 0081-011X3

By: /Larry E. Henneman, Jr./

29. (Original) The microprocessor system of claim 28 in which said first register is a
result register, said first shifter is a left shifting shifter, said second register is a multiplier register
connected to receive a multiplier in bit reversed form, said second shifter is a right shifting
shifter, said third register is connected to supply a multiplicand to said arithmetic logic unit, said
down counter is configured for counting down a number corresponding to one less than the
number of digits of the multiplier, said arithmetic logic unit being responsive to a multiply
instruction to add the contents of said result register with the contents of said third register, if the
least significant bit of said second register is a "ONE" and to pass the contents of said first
register unaltered if the least significant bit of said second register is a "ZERO" until said down

counter completes a count, the product resulting in said first register.

30. (Previously Presented) The microprocessor system of claim 1 wherein said central

processing unit integrated circuit includes a prefetch circuit configured to request a fetch of a

next set of multiple sequential instructions when no unexecuted instruction in the instruction

register requires a memory access.

31-33. (Canceled)

34. (Currently Amended) The microprocessor system of claim 1 wherein said central

processing unit integrated circuit is configured to access an operand located in a first instruction

location of the instruction register in response to an instruction of the multiple sequential

instructions in a second instruction location of the instruction register distinct from the first

instruction location.

35. (Previously Presented) The microprocessor system of claim 34 wherein said central

processing unit integrated circuit is configured to access the operand in response to an op-code of

the instruction in the second instruction location.
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36. (Currently Amended) The microprocessor system of claim 1 wherein the instruction

register is configured to store the multiple sequential instructions in corresponding instruction

locations including a particular location for storing an instruction to be executed, the central

processing unit integrated circuit being configured to respond to content of an instruction of the

multiple sequential instructions by accessing the particular location of the instruction register.

37. (Previously Presented) The microprocessor system of claim 36 wherein the central

processing unit integrated circuit is configured to respond to content of the instruction of the

multiple sequential instructions by accessing the particular location of the instruction register

after the means for fetching fetches next multiple sequential instructions.

38. (Previously Presented) The microprocessor system of claim 36 wherein the central

processing unit integrated circuit is configured to respond to content of the instruction of the

multiple sequential instructions by accessing the first-execution location of the instruction

register without the fetching means fetching next multiple sequential instructions.

39. (Previously Presented)_The microprocessor system of claim 36 wherein the content is

an op-code.

40. (Previously Presented) The microprocessor system of claim 1 wherein the multiple

sequential instructions comprise a first plurality of sequential instructions arranged from

beginning to ending positions of the first plurality of sequential instructions, the central

processing unit integrated circuit being configured to respond to content of a first instruction of

the first plurality of sequential instructions stored in said instruction register by accessing a

second instruction in a second plurality of sequential instructions arranged from beginning to

ending positions of the second plurality of sequential instructions, the second instruction being in

the beginning position of the second plurality of sequential instructions.

41. (Previously Presented) The microprocessor system of claim 40 wherein the second

plurality of sequential instructions is distinct from the first plurality of sequential instructions.
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42. (Previously Presented)_The microprocessor system of claim 40 wherein the second

plurality of sequential instructions is the first plurality of sequential instructions and the first

instruction is disposed in a position other than the beginning position of the first plurality of

instructions.

43. (Previously Presented)_The microprocessor system of claim 40 wherein the content is

an op-code.

44. (Currently Amended) The microprocessor system of claim 1 wherein the instruction

register has a plurality of instruction locations for storing the multiple sequential instructions

according to an order, the plurality of instruction locations including a first location to be

accessed before any other of the plurality of instruction locations, the central processing unit

integrated circuit further including means for accessing a next instruction out of the order, the

next instruction being located at the first location.

45. (Currently Amended) The microprocessor system of claim 1 wherein the instruction

register hasa plurality of instruction locations for storing the multiple sequential instructions, the

plurality of instruction locations including a first location to be accessed before any other of the

plurality of instruction locations, the central processing unit integrated circuit further including

means, responsive to content of an instruction of the multiple sequential instructions in a location

other than the first location, for accessing a next instruction at the first location.

46. (Previously Presented) The microprocessor system of claim 1wherein said central

processing unit integrated circuit includes a program counter comprising address bits, said

fetching means configured to locate the multiple sequential instructions using the address bits

from the program counter.

47. (Previously Presented)The microprocessor system of claim 46 wherein the address

bits are a most significant bit portion from the program counter.
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48. (Previously Presented) The microprocessor system of claim 47 wherein the central

processing unit integrated circuit is configured to increment the address bits of the program

counter after said means for fetching multiple sequential instructions fetches the multiple

sequential instructions.

49. (Currently Amended) The microprocessor system of claim 47 wherein the most

significant bit portion is 30 of 32 bits of the program counter.

50. (Currently Amended) The microprocessor system of claim 47 wherein the instruction

register has a plurality of instruction locations for storing the multiple sequential instructions,

and multiplexer means connected to said instruction register for selectively supplying multiple

instructions from said instruction register.

51. (Previously Presented) The microprocessor system of claim 47 wherein the multiple

sequential instructions comprise a first plurality of sequential instructions, the central processing

unit integrated circuit being configured to respond to content of a first instruction of the first

plurality of sequential instructions by accessing a second plurality of sequential instructions

using an address specified by the address bits.

52. (Previously Presented)_The microprocessor system of claim 51 wherein the second

plurality of sequential instructions is distinct from the first plurality of sequential instructions.

53. (Previously Presented)_The microprocessor system of claim 51 wherein the content is

an op-code.
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54. (Currently Amended) The microprocessor system of claim 47 wherein the instruction

register has a plurality of instruction locations ordered from a beginning instruction location to

an ending instruction location, wherein the central processing unit integrated circuit is configured

to respond to content in an instruction location other than the beginning instruction location by

accessing the beginning instruction location.

55. (Previously Presented) The microprocessor system of claim 1 in which said

microprocessor system is configured to provide different memory access timing for different

storing capacity sizes of said external memory by including a sensing circuit and a driver circuit,

and an output enable line connected between said external access memory, said sensing circuit

and said driver circuit, said sensing circuit being configured to provide a ready signal when said

output enable line reaches a predetermined electrical level after a memory read operation as a

function of different capacitance on said bus as a result of the different storing capacity sizes of

said external memory, said microprocessor system being configured so that said driver circuit

provides an enabling signal on said output enable line responsive to the ready signal.

56. (Previously Presented) The microprocessor system of claim 55 in which the

predetermined electrical level is a predetermined voltage.

57. (Previously Presented) The microprocessor system of claim 1 in which said

microprocessor system is configured to operate at a variable clock speed: said microprocessor

system additionally comprising a ring counter variable speed system clock connected to said

central processing unit integrated circuit, said central processing unit integrated circuit and said

ring counter variable speed system clock being provided in a single integrated circuit, said ring

counter variable speed system clock being configured to provide different clock speed to said

central processing unit integrated circuit as a result of transistor propagation delays, depending

on at least one of temperature of said single integrated circuit, voltage and microprocessor

fabrication process for said single integrated circuit.
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58. (Previously Presented) The microprocessor system of claim 57 additionally

comprising an input/output interface connected between said microprocessor system and an

external memory bus to exchange coupling control signals, addresses and data between said

central processing unit integrated circuit and said input/output interface, and a second clock

independent of said ring counter variable speed system clock connected to said input/output

interface to provide clock signals for operation of said input/output interface asynchronously

from said central processing unit.

59. (Previously Presented) The microprocessor system of claim 58 in which said second

clock is a fixed frequency clock.

60. (Previously Presented) The microprocessor system of claim 1 in which said first push

down stack has a first plurality of stack registers having stack memory elements configured as

latches, a second plurality of stack registers having stack memory elements configured as a

random access memory, said first and second plurality of stack registers and said central

processing unit integrated circuit being provided in a single integrated circuit with a top one of

said second plurality of stack registers being connected to said a bottom one of said first plurality

of stack registers, and a third plurality of stack registers having stack memory elements

configured as a random access memory external to said single integrated circuit, with a top one

of said third plurality of stack registers being connected to a bottom one of said second plurality

of stack registers, said microprocessor system being configured to operate said first, second and

third plurality of stack registers hierarchically as interconnected stacks.
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61. (Previously Presented) The microprocessor system of claim 60 additionally

comprising a first pointer connected to said first plurality of stack registers, a second pointer

connected to said second plurality of stack registers, and a third pointer connected to said third

plurality of stack registers, said microprocessor system being configured to operate said first,

second and third plurality of stack registers hierarchically as interconnected stacks by having

said central processing unit integrated circuit being connected to pop items from said first

plurality of stack registers, said first stack pointer being connected to said second stack pointer to

pop a first plurality of items from said second plurality of stack registers when said first plurality

of stack registers are empty from successive pop operations by said central processing unit, said

second stack pointer being connected to said third stack pointer to pop a second plurality of items

from said third plurality of stack registers when said second plurality of stack registers are empty

from successive pop operations by said central processing unit.

62. (New)_The microprocessor system of claim 9 wherein

the microprocessor system comprises an instruction register configured to store the

multiple sequential instructions and from which instructions are accessed and decoded; and

wherein

the means for fetching instructions being configured and connected to fetch multiple

sequential instructions from said memory in parallel and supply the multiple sequential

instructions to the central processing unit during a single memory cycle comprises supplying the

multiple sequential instructions in parallel to said instruction register during the same memory

cycle in which the multiple sequential instructions are fetched.
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These remarks are in response to the Advisory Action dated December 16, 2010, which
has a shortened statutory period for response set to expire January 28, 2010. No extension of

time is required.

Claims 1-61 are pending in the above-identified reexamination proceeding. Claims 1-27
and 30-61 are subject to reexamination. Original claims 28-29 are not subject to reexamination.
Claims 5-7, 13-15, 21-27, 34-39, 44, 45, and 54-61 were confirmed patentable. Claims 1-4, 8-
12, 16-20, 30, 40-43, and 46-53 stand finally rejected. Proposed claims 62, depending from
claim 1, and claim 63, depending from claim 9, are indicated to contain patentable subject
matter. Claim 1 has been amended to incorporate the limitations of proposed claim 62. (Claim
1 had previously been amended to add “integrated circuit” after the second occurrence of
“central processing unit” to correct an antecedent basis problem.) Proposed claim 63 is added as

new claim 62. Claims &, 9 and 31-33 are canceled.

The Advisory Action indicates that new claims 62 and 63 contain patentable subject
matter and would be allowable if submitted with an appropriate amendment canceling the non-
allowed claims. This amendment incorporates the limitations of indicated allowable claim 62
into claim 1. Indicated allowable claim 63 is renumbered as new claim 62. Independent claims
8 and 9 are cancelled. Claims 31-33 are also cancelled. Therefore, only claims including

indicated allowable subject matter remain.

In his reasons for indicating the allowability of claims 62 and 63 the examiner stated:

Regarding claims 62 and 63, in the examiner’s opinion, it
would not have been obvious to one of ordinary skill in the art to
have the system as claimed, further include the features of
“supplying the multiple sequential instructions in parallel to said
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instruction register during the same memory cycle the multiple
instructions fetched”. This limitation is seen to clarify the
function of the current invention, ...” (emphasis added)

Patent owners’ appreciate the examiner’s remarks in this regard. The patent owners have
consistently contended that a proper construction of the corresponding language of claims 1 and
9 is what is now expressly recited in proposed claims 62 and 63 (with the understanding that the
“Instruction register” is among the “corresponding structure” with respect to the means for
fetching instructions). The examiner has consistently pointed out that he is obligated to construe
the claims using the “broadest reasonable interpretation” standard and that using such a standard
the claims could be construed so as to not be limited to this construction. Whether an
amendment clarifies claim construction or modifies the scope of the claim is important in
determining whether amended reexamined claims have retroactive effect under 35 USC §252.
As amended, the scope of the claims under the Office’s “broadest reasonable interpretation”
standard now corresponds to the scope of the original issued claims as they would be properly
construed outside of the Office after prosecution has been closed. Patent owners’ appreciate the

examiner's stated opinion that the amendment is clarifying in nature.

The amendment of claim 1 to include the indicated patentable subject matter renders all
claims depending from claim 1 patentable for at least the same reasons as claim 1. Similarly,
patent owners have amended all finally rejected claims that previously depended from claim 9 to
depend from new claim 62 (previously claim 63), which is also indicated to be patentable. Those
claims are now patentable for at least the same reasons as claim 62. Therefore, all claims subject

to reexamination should be confirmable or deemed patentable.

In further detail:

Finally rejected claims 2-4, 30, 40-43 and 46-54 depend, either directly or indirectly,

from claim 1. Claim 1 has been amended to include the allowable subject matter of proposed

claim 62. Claims 2-4, 30, 40-43 and 46-54 are, therefore, now allowable.

18 of 20



Caseb5:08-cv-05398-PSG Document317-5 Filed11/09/12 PageZ20 of 21

I hereby certify that this correspondence is being filed via Attorney Docket No.: 0081-011X1

EFS-Web with the United States Patent and Trademark Office .

on January 25. 2011 Merged Wﬁh. 0081-011X2
Merged with: 0081-011X3

By: /Larry E. Henneman, Jr./

Finally rejected claims 10-12, 16-18 and 19 were dependent upon canceled claim 9.
These claims are currently amended to depend from indicated allowable claim 62 (previously

claim 63). Claims 10-12, 16-18 and 19 are, therefore, now allowable.

Claims 5, 7, 34, 36, 44, 45, 50 and 54 depend from claim 1. They are currently amended

to reflect the addition of the instruction register to claim 1.

Claim 13 now depends from claim 62. It is similarly amended to reflect the introduction

of the instruction register in new claim 62.

Claim 49 is amended to recite “microprocessor system” to be consistent with the other

claims.

Claims 2-4, 6, 11,12, 14-17, 20-29, 35, 37-43, 46-48, 51-53, and 55-61 are not presently

amended.

All claims 1-62, save for the canceled claims 8, 9 and 31-33, are either confirmed,
deemed patentable, depend from a claim that was confirmed or deemed patentable, or are not

subject to re-examination.

For the foregoing reasons, Patent Owners believe all non cancelled claims subject to
reexamination should be confirmed as patentable. Should the Examiner undertake any action
other than confirmation of all pending claims, or if the Examiner has any questions or
suggestions for expediting the prosecution of this reexamination proceeding, the Examiner is

requested to contact Patent Owners’ attorney at (269) 279-8820.
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13. In the communication filed on October 2, 1992, applicants
elect Group II with traverse. The claims are properly restricted
for the reasons set forth in the last office action.

16. In the communication, applicants stated that claim 26 gerves
as a linking claim and that a complete examination of claim 26
wvill require consideration of the art for both groups. The
examiner disagrees. In considering restriction, the claims are
assumed to be patentable (MPEP 806.05 (a)). The art for Group I
and II is separately claimed in claim 1 and 3. In other words,
each of the Group I and II does not rely on the other for
patentability. In examining claim 26, it does not require to
consider the aetail claimed in claim 2 which is in Group I. In
examining claim 13, it does not require to consider all the
details claimed in claim 36. In examining claim 16, it does not
require to consider all the details claimed in claim 39. In
examining claim 41, it does not require to consider all the
details claimed in 21. In examining claim 2, it does not require
to consider all the detail claimed in claim 6. In examining
claim 24, it does not require to consider all the details claimed
in claim 46. In examining claim 3, it does not require to
consider the detail in claim 59-62.

17. In conclusion, the independent claims which respectively and
solely claim the subject matter in a group is evidence‘that they

do not rely on the detail claimed in the combination claims (one
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of the dependent claims in the set of independent claim 26) for
patentability. The restriction therefore is proper.

18. The remark in line 11-13 of page 2 of the October 2
communication is not understood. Claim 22 is neither in Group II
nor Group X.

19. Claim 12 is inadvertently omitted in the last office action.
The error is regretted. Claim 12 shoulduﬁ{ ~— 6}1“7pj?'

20. Claims 6, 10, 11, 26-30 and 31-37 are rejected under 33
U.5.C. § 112, second paragraph, as being indefinite for failing
to particularly point out and distinctly cleim the subject matter
wvhich applicant regards as the invention.

21. With respect to claim 6, the components (means for storing a
top item, means for storing a next item and the at least one
stack register) of the first push down stack as recited do not
appear to ;ender the push down stack to operate as a stack. Note
that a stack is such that an;;femﬁpropagatea from one end of the
stack to another vis the stages in the stack. The stack as
recited in the claim does not do that. Further, the claim fails
to recite how the components of the stack are interconnected so
as to form a stack having stages between the input and the output
of the stack. The second push down stack has similar defects.
Register file is not a stack.

22. Claim & further fails to recite how each of the means as

recited functionally coacts with each other so as to achieve any
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meaningful function or improvement. Although each of the means
are recited to be interconnected, no meaningful coact is seen.
For example, the means for storing top item of the first stack

wvhich is for providing a top item to ALU is recited for providing

the same to another stack. The second stack as recited has
nothing to do with arithmetic operation. It is not seen why it
should receive a top item as the ALU. HMore example, the second

stack is recited to be connected to the means for storing top
item bidirectionally. However, the means for storing top item
has not been recited for receiving anything from the second
stack. It appears to the examiner that they should not be
bidirectionally connected and controlled because the means for
stoaing top item is part of another stack and it should receive
items from the next stage of its own stack and not from another
stack (the second stack).

23. qther claims {(claims 27-29 and 37-38, for example) which
recite stack have similar defects as claim 6.

24, In claims 10 and 33, it is not clear what is meant by "to
provide a microloop in said instruction register”. Hote that an
IR is commonly for storing instruction. Further, it is not seen
how the supplying of control/reset signals to counters would
provide a microloop in an instruction register.

25. Function of the counter as recited in claims 11 and 34 is

not clear. It is not seen how the counter which is recited for
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controlling supply of instructions can select variable width
operand. Further, claimes 11 fails to recite where the variables
width operand is stored.

26. In claim 26, function of the multiplexing means is not
clear. A multiplexer which is commonly for multiplexing is
recited to provide different types of data on a bus. Where do
the row addresses, column addresses and data come from and go to?
27. In claim 35, function of the means for fetching is not
clear. A fetching means which is commonly for fetching is
erroneously recited for assembly and storing instructions.

28. In claim 39, it is not clear what is meant by "different
memory access timing for different sizes of DRAN". Is it
referring to different storing capacity sizes, to different
amount of instructions accessed at a time or to different
physical sizes? Further with respect to claim 39, it is not seen
how the sensing circuit and the driver circuit as recited can
renderéthe microprocessor to provide different sizes of DRAMN.

29. Claim 41 is not understood. It is not clear what is meant
by "ring counter -- to provide different clock speed -- depending
on at least one of temperature, voltage and microprocessor
fabrication process --". How does the clock response to the
temperature, voltage and microprocessor fabrication process?

30. In claim 42, what is meant by "I/0 interface -- to

exchange -- signals -- with said I/0 interface --"7 What is
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connected to the I/0 interface and exchange with who? Claim 42
further fails to recite how the clock and the I/0 interface
functionally coact with each other so as to perform any
meaningful operation.

31. Claims 44 and 45 fail to recite function of each of the
elements recited therein and how they are functionally coact with
each other such that desired result can be achieved.

32. Claims 37-38 are rejected under 35 USC 112 and objected to
under 37 CFR 1.75 (b) as unduly multiplied.

33. Claims 37-38 are almost identical to parent claim 27-29.

34. The following is a quotation of 35 U.S5.C. § 103 which forms
the basis for all obviousness rejections set forth in this Office
action:

A patent may not be obtained though the invention is not
identicelly disclosed or described as set forth in section
102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that
the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which qualifies
as prior art only under subsection (f) or (g) of section 102
of this title, shall not preclude patentability under this
section where the subject matter and the claimed invention
vere, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same
person.

35. Claime 3, 6-10, 26-30 and 32-33 are rejected under 35 U.S.C.
§ 103 as being unpatentable over Takahira.

36. See at least Figure 2 and the corresponding description in
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the specification of Takahira. The drawing shows a data
processing system having a CPU, memory, EEPROM, RAM, ROHM, clock
circuit, register file, status register, index register X and Y,
program counter H and L for fetching instructions, ALU,
accumulator, stacks and stack pointer, instruction register,
instruction decoder and a bus. With respect to claim 3, Takahira

does not specify how many instructions can be fetched per memory

cycle.

(;fi of ordinary skill in the art should readily recognize
that, for the same machine, more instructions can be fetched if
the memory cycle is extended longer. How long a memory cycle
should be is merely a matter of design choice because it is
dependent on'the speed of the elements used and on the
engineering design.

37. With respect to claim 7, one of ordinary skill in the art
should readily recognize that for the same given amount of time’
more instructions can be fetched if the previous instruction is
not a memory instruction because it is well known that a memory
instruction takes longer time to executed.

38. With respect to claim 10, looping is well known in
programming art. One of ordinary skillvin the art should readily
recognize that the processing system of Takahira as shown in
Figure 2 is capable of looping because it also has program

counters.
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39. Claims 11 and 34 are rejected under 35 U.S.C. § 103 as being
unpatentable over Takahira in view of Heath.
40. Takahira discloses claim combination set forth above.
Takahira does not state whether his operand is of variable
length. Heath shows such in lines 31 et seq. of column 5. It
would have been obviqus to make Takahira’'s operand variable
length because it wogld be more flexible.

awof (T QN
41. ClaideSAée—rejected under 33 U.S5.C. § 103 as being
unpatentable over Takahira and Heath in view of Bruinhorst.
42. Takahira and Heath disclose claim combination set forth
above. Takahira does not state whether his program in PROHM is
transferred to RAMNM. Such is well known in the art as shown by
Bruingorst in lines 43 et seq. of column 15. It would have been
obvious to load from PROM to RAM in Takahire as taught by
Bruinhorgt because it is more flexible in programming.
43. Claims 36, 37 and 38 are rejected under 35 U.5.C. § 103 as
being unpatentable over Takahira, Heath, Bruinhorst further in
view of Derchsak.
44. Takahira, Heath and Bruinhorst disclose claim combination
set forth above. Takahira does not show a DlA. DMA is well
known in the art. Derchak shows such. It would have been
obvious to a person of ordinary skill in the art to incorporate a

DMA as taught by Derchak in Takahira because that would render

Takahira’s system more efficient.
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45, Claims 39 and 40 are rejected under 33 U.S.C. § 103 as being
unpatentable over Takahira, Heath, Bruinhorst, Derchak further in
view of Kimoto.

46. Takahira does not state whether his microprocessor is
capable of accessing the memory at a desired variable access
time. Such is well known in the art as shown by Kimoto. It
wvould have been obvious to a person of ordinary =skill in the art
to access the memory of Takahira asg taught by Kimoto because the
system of Takahira would run more efficiently.

47. Claimg 41-45 are rejected under 35 U.S.C. & 103 as being
unpatentable over Takahira, Heath, Bruinhorst, Derchak, Kimoto

further in view of K&moba:

48, Takahira does not state whether‘his clock is of variable
clock rate. Variaeble rate clock is well known in the art.
.wavf»w* (225 con)

k&ﬂﬁ%ﬁkshows sucﬁa t would have been obviocus to a person of
oerdinary skill in the art to incorporate a variable speed clock
in Takahira’s system if the circuits require.

49. With respect to claims 42-43, Takahira shows an 1/0
interface 13 in Figure 2.

50. Claims 46 and 47 are allowable i1f the 35 USC 112, second
paragraph rejection is overcome.

S1. Applicant’s arguments with respect to claims 3, 6-11 and 26-
30 and 32-45 have been considered but are deemed to be moot in

view of the new grounds of rejection.
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52. The prior art cited on July 1@, 1992 has not been considered
because the class and subclass information is missing.
Any inquiry concerning this communication should be directed

to David Eng at telephone number (703) 308-1635.

D

'

DAVID Y. ENG
PRIMARY EXAMINER

DE/kw
December 29, 1992 ART UN,TZSZ
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San Francisco, CA
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CERTIFICATE OF MAILING

I hereby certify that this correspondence is being
deposited with the United States Postal Service as
First Class Mail in an envelope addressed to:
Commissioner of Patents and Trademarks,
Washington, DC 20231 on _June 30, 1993 .

SignedW

AMENDMENT

Commissioner of Patents
and Trademarks
Washington, D.C. 20231

Sir:

In response to the Office Action dated December 31, 1992, please amend

the above application as follows:
In the Claims:

Rowrite claims {71611 2/ 27’ oo 36, 3% 34, 55, 36/39/41/42

44/a/nd 45 as follows:

NANO-001US
Resp. to 3rd. O.A.
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3(Twice Amgnded). A microprocessor system, comprising a central
processing unit, a memyry, a bus connecting said central processing unit to said
memory, and means congected to said bus for fetching instructions for said central
processing unit on said bis from said memory, said means for fetching instructions
belng configured and conngcted to fetch muluple sequentlal instructions from said
mory in parallel and su 1 i
processing unit during a single memory cycle.

6(Twice Amended).
central processing unit includes an arithmetic logic unit and a first push down stack

e microprocessor system of Claim 3 in which said
connected to said arithmetic logic Unit, said first push down stack further including
means for storing a top item connected to a first input of said arithmetic logic unit to
provide the top item to the first input,\means for storing a next item connected to a
second input of said arithmetic logic unjt to provide the next item to the second
input, [and at least one stack register connected to said means for storing a next item
to receive the next item from said means for storing a next item when pushed down
in said push down stack,] said arithmetic I§gic unit having an output connected to
said means for storing a top item, a second Rush down stack, said means for storing
a top item being connected to provide an inpit to said second push down stack and a
control means connected between said means for storing a top item and said second
push down stack for controlling provision of thg input to said second push down
stack, said second push down stack [comprises] additionally being configured as a
register file and said means for storing a top item jnd said second push down stack

additionally configured as the register file are bidirégtionally connected.

o} // (Amended). The microprocessor system of Claim ,‘3’ additionally
comprising means connected to said means for fetching multiple instructions for
determining by decoding the multiple instructions if multiple instructions fetched by
said means for fetching multiple instructions require a memory access, said means
for fetching multiple instructions fetching additional multiple instructions if decoding

the multiple instructions shows that the multiple instructions do not require a
memory access.

¢

NANO-001US
Resp. to 3rd. O.A.
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(0 /:l'{‘T(Twice Amended). The microprocessor system of Claim.9”additionally
comprising a loop counter connected to receive a decrement control signal from said
means for decoding, said means for decoding being configured to supply the reset
control signal to said counter and the decrement control signal to said loop counter in
response to a MICROLOORP instruction in the multiple instructions tofbrovide a
microloop within the multiple instructions in said instruction register for a number of

repetitions controlled by said loop counter. ‘

’7 _MHT(Amended). The microprocessor system of Claim}additionally
comprising an instruction register for the multiple instructions and a variable width
operand to be used with one of the multiple instructions connected to said means for
fetching instructions, means connected to said instruction register for supplying the
multiple instructions in succession from said instruction register, a counter
connected to control said means for supplying the multiple instructions to supply the
multiple instructions in succession,

means for decoding the multiple instructions connected to receive the

<>

multiple instructions in succession from the means for supplying the multiple
instructions, said counter being connected to said means for decoding to receive
incrementing and reset control signals from said means for decoding, said means for
decoding being configured to control said counter in response to an instruction
utilizing [a] the variable width operand stored in said instruction register, and means
connected to said counter to select the variable width operand for use with the

instruction utilizing the variable width operand in response to said counter.

\ \Su’@"céﬁ 26(@wice-Amended)—A microprocesser-systerr

processing unit, a dynamic random acceg

memory, a bus connecting said central
processing unit to said dynamic tandop access memory, and multiplexing means on
said bus between said central procc unit and said dynamic random access

memory, said multiplexing meang’b onnected and configured to provide
multiplexed row addresses,r'éb dma-addresses and data on said bus from said central
P
/
{

NANO-001US
Resp. to 3rd. O.A.
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said central processing unit includes an arithmetic logic unit and a first push down

stack conngCted to said arithmetic logic unit,/s,aviﬁ/ first push down stack including
means fof storing a top item connected to a first input of said arithmetic logic unit to
provigé the top item to the first input, and means for storing a next item connected to
a segond input of said arithmetic logic unit to provide the next item to the second
input, [and at least one] a remainder of said first push down stack [register] being
onnected to said means for‘/storing a next item to receive the next item from said
means for storing a nexf item when pushed down in said push down stack, said
arithmetic logic unit having an output connected to said means for storing a top item.

—— /0
/ l %mended). The microprocessor system of Claim 28 in which said

second push down stack [comprises] is additionally configured as a register file and

said means for storing a top item and said second push down stack additionally
configured as the register file are bidirectionally connected.

N [ 37 | /

36(Amended). The microprocessor system of Claim 29 additionally

comprising means connected to said means for fetching multiple instructions for
determining by decoding the multiple instructions if multiple instructions fetched by
said means for fetching multiple instructions require a memory access, said means
for fetching multiple instructions fetching additional multple instructions if decoding
the multiple instructions shows that the multiple instructions do not require a
memory access.

——————

NANO-001US
Resp. to 3rd. O.A.
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33(Amended). The microprocessor system of Claim 32 additionally
comprising a loop counter connected to receive a decrement control signal from said
means for decoding, said means for decoding being configured to supply the reset
control signal to said counter and the decrement control signal to said loop counter in
response to a MICROLOOP instruction in the multiple instructions within the

multiple in ctions in said instruction register for a number of repetitions controlled

by said loop counter.

34(Twice Amended). The micropfocessor system of Claim 33 in which

operand for ug€ with the'ins

to a statg-6f said GQ’ITHICI‘ resulting from control of said counter by said means for

Y

35(Amended). The microprocessor syst€m of Claim 34 additionally
comprising a programmable read only memop¢ containing instructions connected to
said bus, means connected to said bus for fetching instructions for said central

processing unit on said bus, said meangfor fetching instructions including means

for assembling a plurality of instructfons from said programmable read only
memory, [and] storing the pluraligg of instructions in said dynamic random access
memory and subsequently supplying the plurglity of instructions from said dynamic
random access mrpo{ to s#1d central proCessing unit on said bus.

- 36(Amended). The microprocessor system of Claim 35 additionally
comprising a direct fiemory access processing unit having the capacity to fetch and
execute instructiofis, said bus connecting said direct memory access processing unit
to said dynamj¢ random access memory, said dynamic random access memory
containing jrfstructions for said central processing unit and said direct memory
access précessing unit, said/&irect memory access processing unit including means

- .

NANO-001US
Resp. to 3rd. O.A.
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for fetching instructiors for said central processing unit on said bus and. for fetching

. . . ,"" . . .
instructions for sdid diréct memory access processing unit on said bus.

\

3

)

39(Twice Amended). The microprocessor systerm.of Claim-[38] 36 in

which said microprocessor system is configured to provide different memory accéss

namic random access memory by

circuit and said driver

including a sensing circuit and a driver circpuf] and an butput enable line connected
between said dynamic random accesszfiemory, said se@g

onfigured to providea ready signal when said

7 .
.»c/onﬁgured so that said driver circuit provides an enabling signal on
said outplit enable line responsive to the ready signal. '

circuit, said ring counter

different clock speed
ropagation delays/depending on at least one of temperature of said single

>

N

257 23
Q’(‘(/ 42(Amended). The microprocessor system of Claim iZ additionally
comprising an input/output interface connected between said microprocessor system

and an external memory bus to exchange coupling control signals, addresses and
data [with] between said central processing unit and said input/output interface, and
-a second clock independent of said ring counter variable speed system clock

NANO-001US
Resp. to 3rd. O.A.
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connected to said input/output interface to provide clock signals for operation of said

input/output interface asvnchronously from said central processing unit.

44(Twice Amended). The microprocessor system o/f/C/I'éiim 43 in which
said first push down stack has a first plurality of stack registers having stack
memory elements configured as latches, a second plurality of stack registers having
stack memory elements configured as a randogyaccess memory, said first and
second plurality of stack registers and saig-€entral processing unit being provided in
a single integrated circuit with a top offe of said second plurality of stack registers
being connected to said a bottorp ovnéfof said first plurality of stack registers, and a
third plurality of stack regis rs/héving st emory elements configured as a

¢/integrated circuit, with a top one of
said third plurality of stack registers being connected to a bottom one of said second

e . -
random access memory€xternal to said si
# ¢

plurality of stackTegisters. said microprocessor system being configured to operate
said first. segOnd and third plurality of stack registers hierarchically as

] /
interconpécted stacks.
24
RT
#148..

vice Amended). The microprocessor system of Claim 44 additionally
comprising a first pointer connected to said first plurality of stack registers, a second
pointer connected to said second plurality of stack registers, and a third pointer
connected to said third plurality of stack registers, said microprocessor system being
configured to operate said first, second and third plurality of stack registers

hierarchically as interconnected stacks by having said central processing unit being

connected to pop items from said first plurality of stack registers, said first stack
pointer being connected to said second stack pointer to pop a first plurality of items
from said second plurality of stack registers when said first plurality of stack
registers are empty from successive pop operations by said central processing unit,
said second stack pointer being connected to said third stack pointer to pop a second
plurality of items from said third plurality of stack registers when said second
plurality of stack registers are empty from successive pop operations by said central
processing unit.

NANO-001US
Resp. to 3rd. O.A.
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Cancel claims 37-38.

Add the following new claims:

2-
-3~ The microprocessor system of Claim 2in which the decoding
determines if the multiple instructions do not require a memory access by a state of a

G

_#2 The microprocessor system of Claim 7/I{n which the bit is a most
significant bit of the multiple instructions. / g

o+ &

<73. The microprocessor system of Claim 36 in which the decoding

bit of each of the multiple instructions.

determines if the multiple instructions do not reqhire a memory access by a state of a
bit of each of the multiple instructions. / {é

! #4. The microprocessor system of Claim %3 in which the bit is a most
significant bit of the multiple instructions. / q

25. The microprocessor system of Claim 36 additionally comprising a

variable speed system clock connected to said central processing unit and a fixed
speed system clock connected to control said means for fetching instructions for said
central processing unit and for fetching instructions for said direct memory access
processing unit.--.

REMARKS
Claims 3, 6-11, 26-30 and 32-47 are presently under examination in the
application. The allowability of claims 46 and 47, if amended to overcome the
rejection under 35 U.S.C. § 112, is noted. Claims 37-38 have been canceled to

advance the prosecution of the application.

NANO-001US
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Claims 6, 10, 11, 26-30 and 31-37 were rejected under 35 U.S.C. § 112
as indefinite. In response, claims 6, 10, 11, 26, 27, 29, 34, 35, 39, 41, 42, 44 and
45 have been rewritten to define the invention with more particularity.

In claim 6, the first push down stack is now recited as further including the
means for storing a top item connected to a first input of the arithmetic logic unit to
provide the top item to the first input and the means for storing a next item connected
to a second input of said arithmetic logic unit to provide the next item to the second
input. Thus, as the Examiner correctly notes, these items do not render the first
push down stack to operate as a stack. These items are in addition to the
conventional construction of the first push down stack which allow it to operate as a
stack. Similarly, the second push down stack is now recited as additionally being
configured as a register file. In both cases, the recited language is in addition to
conventional organization of the stacks which allow them to operate as stacks.

The Examiner is correct that a register file is not a stack. However, a stack
which posses an organization which emulates registers is still a stack. Such an
organization conveys the benefits of both stacks and registers while avoiding the
limitations of either. Since the elements of both stacks that allow them to operate as
stacks are conventional, they have not been recited beyond specifying these elements
as being push down stacks.

The recited structure of claim 6 permits use of the technique of placing local
variables on the stack, which allows automatic nesting of procedures and their local
variables, simply by pushing new variables on the stack to allocate new space.

‘The two stacks as now claimed serve distinct functions. The first push
down stack is exemplified by the stack 74 in Figures 2 and 13. The stack 74 in fact
allows arithmetic operations to be carried out on operands supplied from it to the
ALU and receives ALU results as a result of the recited connections.

The second push down stack is exemplified by the stack 134 in Figures 2
and 13. The RSTACK 134 stores return addresses for subroutine nesting as well as
local storage for subroutines. -

The defined relationship between the two stacks is that they are linked to a
bidirectional buffer, which allows the stacks to exchange individual contents. Two
instructions, POP-STACK-PUSH-RSTACK and POP-RSTACK-PUSH-STACK,

. -0-
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move the top items of one stack to the top item of the other. WRITE-LOCAL-
VARIABLE and READ-LOCAL-VARIABLE write or read the top arithmetic stack
item to the local variables stored on the RSTACK 134.

The underlying rationale for using two stacks is to remove the processing
bottleneck found in single stack machines. This much is taught, for example, by the
Moore et al prior art U.S. Patent 5,070,451, discussed in the Information Disclosure
Statement of record. Those familiar with languages like FORTH which make
extensive use of the dual stack concept are comfortable with the dual stack
arrangement. The addition of a register array embedded in the second stack as
claimed eliminates the stack machine problem of either storing local variables on the
stack or in off-chip memory. Storing local variables on either stack becomes very
clumsy with prior art dual stacks once the number of variables exceeds three. Off-
chip variables access far slower than on-chip registers.

Similarly, claims 27-29 have been rewritten to specify that the first push
down stack functions both to supply operands to and receive results from the ALU,
as well as being a conventional push down stack. The second push down stack is
also now specified as operating both as a register file and as a conventional push
down stack.

Claims 10 and 33 have been rewritten to require that the MICROLOOP
instruction in the multiple instructions provide a microloop within the multiple
instructions in the instruction register and that the loop counter controls the number
of repetitions of the microloop. It is believed that the provision of the microloop and
the function of the loop counter are now clear.

Claims 11 and 34 have been rewritten to specify that the variable width
operand is stored in the instruction register and that the variable width operand is
selected for use with the instruction utilizing the variable width operand in response
to the counter. As is explained at page 33 of the specification with reference to
Figure 20, the instruction decoder tests the counter to determine the position of a
JUMP op-code in the four instruction group and assumes that the remaining bits in
the instruction group are the JUMP operand. Since the JUMP instruction’s position
in the four instruction group determines the length of the operand, a single JUMP op-

-10-
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code may have three different length operands. With these amendments, the
function of the counter in these claims is now believed to be clear.

Claim 26 has been rewritten to specify that the multiplexer provides
multiplexed row addresses, column addresses and data on the bus from the central
processing unit to the dynamic random access memory and data from the dynamic
random access memory to the central processing unit. The instructions are now
specified as being from the dynamic random access memory. The function of the
multiplexer is now believed to be clear, and the locations from which the row
addresses, column addresses, data and instructions come are now specified.

Claim 35 has been rewritten to specify that the means for fetching
instructions includes means for assembling a plurality of instructions from the
programmable read only memory, storing the plurality of instructions in the dynamic
random access memory and subsequently supplying the plurality of instructions
from the dynamic random access memory to the central processing unit on said bus.
Thus, it is now clear that the means for fetching instructions is capable of fetching a
plurality of instructions because it also includes a means for assembling the plurality
of instructions from the programmable read only memory and storing the plurality of
instructions in the random access memory, from which they are supplied to the
central processing unit. The function of the means for fetching is now believed to be
clear.

Claim 39 now specifies different storing capacity sizes of the dynamic
random access memory and that the ready signal is provided when the output enable
line reaches a predetermined electrical level after a memory read operation as a
function of different capacitance on the bus as a result of the different storing
capacity sizes of the dynamic random access memory. The different sizes of DRAM
and the ability of the system to provide different memory timing for the different
sizes of DRAM is now believed to be clear.

Claim 41 now specifies that the ring counter variable speed system clock is
configured to provide different clock speed to the central processing unit as a result
of transistor propagation delays, depending on at least one of temperature, voltage
and microprocessor fabrication process for the single integrated circuit. The clock
thus indirectly responds to temperature, voltage and microprocessor fabrication

. -11-
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process by responding to transistor propagation delays, which are determined by
those parameters. Claim 41 is therefore believed to be ci%u:iﬁed.

Claim 42 now recites an input/output interface corl\ng:cted between the
microprocessor system and an external memory bus to exchahge coupling control
signals, addresses and data between the central processing unif_and the input/output

~ interface. The claim now further calls for a second clock independent of the ring
counter variable speed system clock connected to the input/output interface to
provide clock signals for operation of the input/output interface asynchronously
from the central processing unit. It is therefore believed that the function of the
input/output interface is now clear and the function of the second clock to allow
asynchronous operation of the input/output interface with respect to the central
processing unit has been clarified.

Claims 44 and 45 have been rewritten to specify the interconnections
among the first, second and third plurality of stack registers and to specify that the
microprocessor system is configured to operate the first, second and third plurality
of stack registers hierarchically as interconnected stacks. It is believed that these
claims now recite the function of the elements and how they functionally coact with
one another to achieve a desired result.

Based on the above changes to the claims and remarks, it is believed that all
of the claims are now definite in form. The rejection of claims 6, 10, 11, 26-30 and
31-37 under 35 U.S.C. § 112 is believed to be overcome.

Claims 3, 6-10, 26-30 and 32-33 were rejected under 35 U.S.C. § 103 as
unpatentable over Takahira et al., U.S. Patent 5,036,460. In response, in addition
to the above-discussed changes to the claims, claims 3, 7, 26 and 30 have been
rewritten to define the invention better over the prior art, and new claims 71-74 have
been added to provide more complete protection for the invention. This rejection is
believed to be overcome by the above changes to the claims and the following
remarks.

Claim 3 has been rewritten to specify that the means for fetching is
configured and connected to fetch multiple sequential instructions from the memory
in parallel and to supply the multiple sequential instructions to the central processing
unit during a single memory cycle. A system including such a means for fetching is

-12-
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not taught or suggested by Takahira et al. Takahira et al. disclose only the parallel
movement of data within a memory, solely for the purpose of writing to an
EEPROM. The system of claim 3 is a low-cost technique which allows balancing a
very fast CPU with a very slow memory to produce a fast computing system.

In the rejection, the Examiner argues that it would be obvious to extend the
memory cycle in Takahira et al. to allow multiple instruction fetching. This
argument misunderstands the subject matter of the claim. As claimed, the multiple
instructions are fetched in parallel during a single memory cycle. Because they are
fetched in parallel, no substantial extension of the memory cycle is required to fetch
the multiple instructions. Even if the Examiner is correct that it would be obvious to
extend a memory cycle to allow multiple instruction fetching, doing so as posited by
the Examiner would not give the claimed subject matter.

The rejection contains no separate discussion of the subject matter of claim
6. The above clarifying changes made to that claim and remarks with respect to the
§ 112 rejection also make it clear that the subject matter of claim 6 is not suggested
by Takahira et al. That reference contains no teaching or suggestion of dual stacks
which are operable as both stacks and registers.

Claims 7 and 30 have been rewritten to require determining by decoding
the multiple instructions if multiple instructions fetched by the means for fetching
multiple instructions require a memory access. Making the determination in this
manner means that it can be done in 2.5 nanoseconds in the described embodiment,
as pointed out at page 38, line 19 of the specification. No such determination,
whether or not done by decoding, is taught or suggested. by Takahira et al. New
claims 71-74 provide further details on how the decoding is carried out, and are also
not taught or suggested by Takahira et al. )

Claim 9 adds structure to the microprocessor system of claim 3 to handle
SKIP instructions. Claim 32 adds the same structure to the microprocessor system
of claim 30. Takahira et al. contains no teaching of how SKIP instructions are
handled in the system there disclosed.

Claim 10 adds to the microprocessor system of claim 9 a loop counter for
controlling the number of repetitions of a microloop within the multiple instructions.
In the rejection of this claim, the Examiner equates the loop counter to the program

-13-
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counter in Takahira et al, used for controlling software looping. In fact, claim 10 is
directed to a hardware accelerator for microloop repetition and is not suggested by a
conventional program counter to control software looping.

Claim 26 includes the fetching of multiple sequential instructions from the
memory in parallel and supplying the multiple sequential instructions to the central
processing unit during a single memory cycle as in claim 3 and the provision of a
multiplexed bus connected between the memory and the central processing unit for
supplying addresses and data between the central processing unit and the memory.
No such combination is shown or suggested by Takahira. The above comments
with respect to the rejection of claim 6 are equally applicable to the subject matter
added to the microprocessor system by claim 29. The above comments with respect
to the rejection of claim 10 are equally applicable to the subject matter added to the
microprocessor system by claim 33.

Based on the above changes to the claims and remarks, the rejection of
claims 3, 6-10, 26-30 and 32-33 under 35 U.S.C. § 103 as unpatentable over
Takahira et al. is believed to be overcome.

Claims 11 and 34 were rejected under 35 U.S.C. § 103 as unpatentable
over Takahira et al. in view of Heath, U.S. Patent 3,603,934. The above remarks
with respect to the rejection of claim 3 are equally applicable to the rejection of claim
11. The above amendments to these claims clarify the function of the counter in
these claims to control selection of the variable width operand by determining the
position of the instruction utilizing the variable width operand. The bare mention of
variable width operands in Heath fails to teach or suggest the subject matter added to
the microprocessor system by claims 11 and 34. This rejection is believed to be
overcome.

Claims 12 and 35 were rejected under 35 U.S.C. § 103 as unpatentable
over Takahira et al. and Heath in view of Bruinshorst, U.S. Patent 4,376,977. The
loading of instructions from a PROM to RAM as disclosed by Bruinshorst fails to
teach or suggest the use of a bus in unmultiplexed form for reading instructions from
a PROM and the dynamic reconfiguration of the same bus to multiplexed form for
row addresses, column addresses and data during the transmission of the
instructions to the RAM, as recited in claim 12. The above remarks with respect to

-14-
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the rejections of claims 34, 33, 32, 30, 29, 28, 27 and 26 are equally applicable to
the rejection of claim 35. The rejection of claims 12 and 35 is therefore believed to
be overcome.

Claims 36, 37 and 38 were rejected under 35 U.S.C. § 103 as
unpatentable over Takahira et al., Heath, Bruinshorst, further in view of Derchak,
U.S. Patent 4,067,059. In response, claim 36 has been rewritten to distinguish the
invention better over the prior art. Claims 37-38 have been canceled to advance the
prosecution of the application. New claim 75 has been added to provide more
complete protection for the invention. The above comments with respect to the
rejections of claims 35, 34, 33, 32, 30, 29, 28, 27 and 26 are equally applicable to
this rejection.

As described at page 15, lines 8-11, claim 36 has been rewritten to specify
that the direct memory access processing unit is capable of fetching and executing
instructions. Like the central processing unit, it is therefore also a stored program
processing unit. In making the rejection, the Examiner has equated the subject
matter added to the system by claim 36 to direct memory access, as shown by
Derchak. However, as pointed out by Derchak at column 1, lines 29-39,
conventional direct memory access controllers do not have the capability to fetch
their own instructions, as required by rewritten claim 36. Instead, instructions and
data necessary for the direct memory access controller are supplied to the direct
memory access controller by the central processing unit. The Derchak patent deals
with the sharing of a direct mernory access controller among multiple peripherals,
and there is no indication that the direct memory access controllers in Derchak have
the capability to fetch their own instructions, as claimed.

New claim 75 further distinguishes from these references by specifying a
variable speed system clock for the central processing unit and a fixed speed system
clock connected to control the means for fetching instructions for said central -
processing unit and for fetching instructions for said direct memory access
processing unit, as shown in Figure 17.

The system of claim 75 allows a division of computing work between that
which is real-time (I/O) and that which is not (everything else). Real-time
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computing work is driven either by time or external events. The crystal clock in
Figure 17 is the time base for the I/O interface 432.

Everything else, such as calculating, sorting and performing logical
operations, is by nature asyncronous with the real world. The optimal
implementation for such computing work is whatever produces results faster. The
variable speed clock for the CPU 70 in Figure 17 clocks execution as fast as
possible, given the voltage, temperature and process parameters of the CPU,
without having to be concerned with slowing down for I/O considerations.

The invention of claim 75 achieves efficiencies by dividing the real-time
component of the direct memory access processing unit from the non-real time
component of the central processing unit. In this system, two processors with
independent instruction streams, independent program counters and even
independent instruction sets coexist in a loosely coupled fashion, synchronizing only
when necesséry to exchange information.

If the CPU clock were the same as the direct memory access clock, CPU
instructions would have to be slowed down to less than their fastest speed, because,
while the operation of a crystal is near constant over voltage and temperature, the
operation of transistors is not. If the direct memory access clock were the same as
the variable speed CPU clock, no time precise direct memory access could be
performed because no time standard would exist.

For these reasons, an independent basis for patentability of new claim 75
over this prior art is present. Based on the above changes to claim 36 and remarks,
its rejection under 35 U.S.C. § 103 is believed to be overcome.

Claims 39 and 40 were rejected under 35 U.S.C. § 103 as unpatentable
over Takahira et al., Heath, Bruinshorst, Derchak, further in view of Kimoto et al.,
U.S. Patent 4,870,562. The above comments with respect to the rejection of claim
36 are equally applicable to this rejection. Claim 39 has been rewritten to make it
clear that the different memory access timing is provided for different storing
capacity sizes of the dynamic random access memory as a function of different
capacitance on the bus as a result of the different storing capacity sizes of the
dynamic random access memory. No such operation is suggested by Kimoto et al.
Kimoto et al. involves executing instructions at faster speeds when fetched from on-
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board memory and slower speeds when fetched from external memory. This is
essentially an instruction cache patent and has nothing to do with sensing memory
expansion by measuring capacitance attached to a memory bus, as claimed. The
rejection of claims 39 and 40 is believed to be overcome.

Claims 41-45 were rejected under 35 U.S.C. § 103 as unpatentable over
Takahira et al., Heath, Bruinshorst, Derchak, Kimoto et al., further in view of
Martin. The above remarks with respect to the rejection of claims 39 and 40 are
equally applicable to this rejection. Additionally, claim 41 has been rewritten to
require that the ring counter variable speed system clock provide a different clock
speed to the central processing unit as a result of transistor propagation delays
depending on temperature of the integrated circuit containing the microprocessor
system.

The Martin patent is directed to a similar problem as claims 41-45, but an
external temperature sensor measures ambient temperature, which is at best only an
indirect approximation of the integrated circuit temperature. In claim 41, the ring
counter in the integrated circuit serves as a direct measure of propagation delays,
which are a function of the integrated circuit temperature. No such direct
measurement of integrated circuit temperature is contemplated by Martin, nor is
varying clock speed on the basis of voltage or integrated circuit fabrication process,
the other two factors recited in claim 41. The above comments with respect to the
rejection of claim 36 and the subject matter of new claim 75 are applicable to the
rejection of claims 42-43. None of these references teach or suggest the
hiérarchically interconnected stack registers of claims 44-45. The rejection of claims
41-45 is believed to be overcome.

In the Office Action, the Examiner indicates that the references cited in the
Information Disclosure Statement have not been considered because the class and
subclass information for the references was not supplied. In response, PTO Form

1449 is being resubmitted to include this information. Applicants note that copies of
f - -
the references were included with the Information Disclosure Statement, and it is

therefore not clear why the class and subclass information was necessary to consider

these references.

e ———
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A three-month extension of time to reply to the Office Action is requested.
A check for $420.00 to cover the fee for this extension is enclosed. Please charge
any additional extension of time fee or credit any overpayment to Deposit Account
No. 03-3117(Order No. NANO-001US). A copy of this page is enclosed for
charging purposes.

All of the claims in the application are believed to be patentable over the
prior art. This application is believed to be in condition for allowance, and
allowance is solicited.

Respectfully submitted,
COOLEY GODWARD CASTRO

Willis E. nggms
Reg. No. 23,025

Five Palo Alto Square

Fourth Floor

Palo Alto, California 94306-2155
Telephone: (415) 843-5145
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1N THE UNITED STATES PATENT AND TRADEMARK OFFICE

In rc application of: Examiner: David Y. Eng

CHARLES H. MOORE ET AL. Group Art Unit: 2302

Serial No. 07/389,334 Palo Alto, CA

Filed: August 3,1989

For HIGH PERFORMANCE, LOW
COST MICROPROCESSOR

: . .
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)
)
)
)
)
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)
)
)

AMENDMENT

Commissioner of Patents
and Trademarks

Box AF 3
Washington, D.C. 20231 A L
Sir: »
In response to the Office Action dated Junc 9, 1994, please amend the
above application as follows:
Ry n the Claims:
Rewrite claim 3 as follows:

Z(Four Times Amended). A mMICTOprocessor systemn, comprising 2 cental
processing unit integrated circuit, 2 memory external of said cenmral processing unit
(. R o integrated circuit, a bus connecting said central processing unit integrated circuit to
.. o )’ B \ said memory, and means connected to said bus for fetching instructions for said
' central processing unit integrated circuit on said bus from said memory, said means
., for fetching instructions being configured and connected to feich multiple sequential
' instructions from said memory in parallel and supply the multple sequential

instructions to said central processing unit integrated circuit during & single memory
cycle, said bus having a width at least equal to a number of bits in each of the
insuctions times a number of the instructions fetched in parallel__s_ajd_c_cngal
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/3

/ 5 //.%Thrce Times Amended). The microprocessor system of Claim [33]

in which said means for decoding is configured to control said counter in response
to one of the multiple insouctons utilizing a variable width operand stored in said
instructon register with the multiple instructions, said microprocessor system
DOJ additonally comprising means connected to said counter to select the variable width

operand for use with the instruction utilizing the variable width operand in response
10 a state of said counter resulting from control of said counter by said means for
decoding.

/ % _ﬁr(;wice Amended). The microprocessor system of Claim [34]\2:.29_ %
additonally comprising a programmable read only memory containing instructions
connected to said bus, means connected to said bus for fetching instructions for said
central processing unit on said bus, said means for fetching instructions including
means for assembling a plurality of instructions from said programmable read only
memory, storing the plurality of instructions in said dynamic random access memory

/5 and subsequently supplying the plurality of instructions from said dynamic random
access memory to said central processing unit on said bus. o
19 g o
36(Twicc Amended). The microprocessor system of Claim (35) 27
addirionally comprising a direct oemory access processing unit having the capacity
to [ferch] request and execute instructions, said bus connecting said direct memory
access processing unit to said dynamic random access memory, said dynamic
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random access memory containing instructions for said central processing unit and
said direct memory access processing unit, said direct memory access processing
unit [including) being connected to means for fetching instructions for said central
processing unit on said bus and for fetching instructions for said direct memory
access processing unit on said bus.

s &g
ﬂ' ( /gg(l‘hree Times Amended). The microprocessor system of Claim [36]75- 7
in which said microprocessor system is configured to provide different memory
access timing for different storing capacity sizes of said dynamic random access
Vk memory by including a sensing circuit and a driver circuit, and an output enable line
D connected between said dynamic random access memory, said sensing circuir and
said driver circuit, said sensing circuit being configured to provide a ready signal
when said output enable linc reaches a predetermined electrical level after a memory
read operation as a function of different capacitance on said bus as a result of the
different storing capacity sizes of said dynamic random access memory, said
microprocessor system being configured so that said driver circuit provides an
enabling signal on said output enable line responsive to the ready signal.

< QZ % (Three Times Amended). The microprocessor system of Claim [40] 27 7
in which said microprocessor sysiem is configured to operate at a variable clock
speed, said microprocessor system additionally comprising a ring counter variable
speed system clock connected to said central processing unit, said central
processing unit and said ring counter variable speed system clock being provided in
a single integrated circuit, said ring counter variable speed system clock being
configured to provide different clock speed to said cenwal processing unit as a result
of transistor propagarion delays, depending on at least one of temperature of said
single integrated circuit, voliage and microprocessor fabrication process for said
single integrated circuit.

——
9‘ W ‘A4(Three Times Amended). The microprocessor systcm of Claim [43)}22 7
in which said first push down stack has a first plurality of stack registers having

D \O stack memory elements configured as latches, a second plurality of stack registers
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NANO-001US
Resp. to Sth. O.A.



NOV-09-949 165+107 FROM:'CQULEY UUDUWAKLD 1Db

IU14 100D /UD0S Gt I

Caseb5:08-cv-05398-PSG Document317-8 Filed11/09/12 Page5 of 7

having stack memory elements configured as a random access memory, said first
and second plurality of stack registers and said central processing unit being
provided in a single integrated circuit with a top one of said second plurality of stack
registers being connected to said a bortom one of said first plurality of swck
registers, and a third plurality of stack registers having stack memory elements
configured as a random access memory external 10 said single integrated circuit, with
a top one of said third plurality of stack registers being connected to a bottom one of
said second plurality of stack registers, said microprocessor system being
configured to operate said first, second and third plurality of stack registers

hierarchically as interconnected stacks. 9

% 46(Amended). The microprocessor system of Claim [45]—1:;additionally
comprising a first register connected to supply a first input to said arithmerc logic
unit, a fixst shifter connected between an output of said arithmetic lo gic unit and said
first register, a second register connected to reccive 8 starting polynomial value, an
ourput of said sccond register being connected to 2 second shifter, a least significant

4

bir of said second register being connected to said arithmetic logic unit, a third
register connected to supply feedback terms of a polynomial to said arithmetic logic
unit, 2 down counter, for counting down a number corresponding to digits of a
polynomial 1o be generated, connected to said arithmetic logic unit, said arithmeric
logic unit being responsive to a polynomial instruction to carry out an exclusive OR
of the contents of said first register with the contents of said third register if the least
significant bit of said second register is 2 "ONE" and to pass the contents of said
first register unaltered if the least significant bit of said second register is a "ZERO",
until said down counter completes a count, the polynomial to be generated resuling
in said first register.

—
Cancel claims ¥, 12-1:(16-26. 43:@7/&77.

REMARKS
Appreciation is expressed for the courteous and helpful interview granted
by the Examiner in this application on October 25, 1994. The above changes to
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claim 3 were discussed at the interview. Other proposed changes to claim 26 and an
alternative amendment to claim 3 were also discussed, but those changes will be
made in a successor application, because the Examiner stated that they would raise
new issues after the final rejection. The Examiner reserved judgment on whether the
above changes to claim 3 would raise a new issue after the final rejection. Claims 1,
12-13, 16-25 and 48-70 have been canceled as drawn to non-elected inventons,
subject to inclusion in a successor application. Claims 76-77 have been canceied 10
advance the prosecurion of the application, subject 1 inclusion in a successor
applicaton.

The above changes to claim 3 add the limitations of the last clause of
allowed claim 27 1o claim 3. Claim 27 was allowed as a claim dependent on rejected
claim 26 in the Office Action dated November 3, 1993. Claim 27 was rewritien as
an independent claim by reciting the subject matter of rejected claim 26 in the
amendment filed March 24, 1994. Claim 3 therefore does not raise new issues after
final because the same language accorded patentable significance in claim 27 by the
Examiner has been added to rejected claim 3.

Claims 3, 7-11, 26, 71-72 and 76-77 were rejected under 35U.8.C.§ 103
as unpatentable over Boufarah et al., U.S. Patent 5,127.091. The rejection of
claims 3, 7-11 and 71-72 on this basis is belicved to be overcome by the above
changes to claim 3 and the following remarks. The language of the last clause of
allowed claim 27 defines a stack architecture and was accorded patentable
significance as pointed out above by the allowance of that claim when it was a
dependent claim reciting just that clause. This samc language accorded patentable
significance has now been added o claim 3. Claim 3 thus now recites the
combination of muldple instruction fetch in a single memory cycle and a stack
architecture. No such combination is taught or suggested by either the Boufarah et
al. patent or the Intel 80386 Programmer’s Reference Manual given to the Examiner
in the interview. While the Intel Manual discloses a multple insouction fetch ina
single memory cycle, the Intel 80386 microprocessor does not employ 2 stack
architecture.

Because the Examiner has already concluded that the muldple instruction
fetch in a single memory cycle alone as claimed in claim 3 is not of patentable
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significance, the existence of the Intel 80386 teaching of that feature does not affect
the patentability of the allowed claims. The above changes to claims 34, 35, 36, 39,
41, 44 and 46 change the dependencies of those claims but do not affect their
patentability, because all of these claims remain dependent on an allowed claim.

All of the claims in the application are believed © be patentable over the
prior art. This application is believed to be in condition for allowance, and
allowance is solicited.

Respectfully submirtted,
COOLEY GODWARD CASTRO

ﬁD?SON & TATU
P Willis E. Higgins

Reg. No. 23,025

Five Palo Alto Square
- - Fourth Floor
Palo Alto, California 94306-2155
Telephone: (415) 843-5145
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(571 ABSTRACT

The VCO is comprised of first and second “nested”
oscillating loops. The first loop includes M cascaded
inverters interconnected to normally oscillate at a given
fixed frequency. The second loop includes N cascaded
inverters where the input of the first of the N inverters
is connected to the output of one of the M inverters and
where the output of the Nth inverter is coupled to the
output of a different one of the M inverters, whereby at
least one of the M inverters is common to the two loops,
and where M and N are integers. A control voltage is
coupled to at least one of the N inverters to vary its
conductivity and cause the frequency of oscillation of
the two loops to change.

6 Claims, 5 Drawing Figures
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VOLTAGE CONTROLLED OSCILLATOR (VCO)
EMPLOYING NESTED OSCILLATING LOOPS

This invention relates to voltage controlled oscilla-
tors (VCOs) having a fixed frequency output in the
absence of an input control voltage (V) and a well-con-
trolled frequency response as a function of V.

FIG. 1A is a schematic diagram of a known VCO;

FIG. 1B is a diagram showing the change in fre-
quency as a function of control voltage (V) for the
circuit of FIG. 1A;

FIG. 2 is a schematic diagram of a VCO employing
nested oscillator loops in accordance with the inven-
tion;

FIG. 3 is a diagram of the frequency response versus
V cof the circuit of FIG. 2 for different conditions of the
nested loops; and

FIG. 4 is a schematic diagram of another VCO em-
bodying the invention.

Voltage Controlled Oscillators are used in numerous
applications. One of these is in frequency synthesizers
for CB radios to generate various ones of the channel
frequencies. Typically, the output of the VCO is di-
vided down by a counter and then fed into a phase
comparator to which is also applied the output of a
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reference oscillator. The output of the phase compara- .

tor is then used to generate a control voltage (Vo)
which controls the potential applied to the VCO and
hence its frequency of oscillation.

Numerous VCO circuits are known and are commer-
cially available. However, these circuits suffer from one
or more of the following disadvantages:

a. deadband—for values of Vbelow a certain level

there is no oscillation of the circuit;

b. the frequency variations of the oscillator are too

rapid for small variations in V; and

c. a tank circuit may be required to load down one of

the nodes of the circuit.

These disadvantages are illustrated by reference to
FIG. 1A which shows a “single loop” VCO of the type
described in my pending U.S. application Ser. No.
783,657, titled VOLTAGE CONTROLLED OSCIL-
LATOR, and assigned to RCA Corporation.

Cascaded inverters I1, 12, and I3, with the output of
13 fed back to the input of I1, form a ring oscillator. A
fixed operating voltage (Vppand GND) is applied to
inverters 12 and I3 while the voltage and current sup-
plied to inverter I1 are varied by means of a current
mirror arrangement 10, responsive to a control voltage,
V¢ applied to terminal 19. The current mirror 10 in-
cludes insulated-gate field-effect transistors (IGFETS)
P1, P2, N1 and N2. Transistors P1 and N1 whose con-
duction paths are serially connected between Vppand
ground pass the same current. The current through
transistors P1 and N1 is mirrored through transistors P2
and N2 whose gate to source regions are connected in
parallel with those of P1 and N1, respectively. When
the value of V capplied to the gates of transistors N1 and
N2 exceeds their threshold voltage (V7), currents flow
through P2 and N2 and oscillation begins. The fre-
quency of oscillation of the ring oscillator depends on
the current passed via controlled current source transis-
tor P2 and controlled current sink transistor N2 to the
output A of inverter I1. As shown in FIG. 1B, which
depicts the frequency response of the circuit as a func-
tion of V¢, the frequency of oscillation rises rapidly
from zero Hz to about 50 MHz for a change in Vcof 2
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2
or 3 volts (above Vyvolts). Where, as shown in FIG.
1B, the desired frequency band is narrow (e.g., 16.5 to
17.5 MHz), the corresponding range of Vcis very small,
and voltage perturbations of even a vew millivolts (due
to noise or switching) on the control line result in exces-
sive frequency shifts.

The problem of excessive frequency shift may be
resolved by using a resonant tank circuit connected to
one of the nodes (e.g., A) of the oscillator circuit. But,
as the oscillator is operated away from the resonant
frequency of the tank circuit, there is considerable
power dissipation due to the decreased impedance of
the tank. Secondly, and perhaps most importantly, tank
circuits require inductance(s) and capacitance(s). The
inductance cannot be manufactured readily as part of an
integrated circuit (IC) and it is impractical to manufac-
ture large values of capacitance on an IC. Thus, the
circuit of FIG. 1A has a deadband, excessive frequency
shift (for some applications), and may require a tank
circuit to contain the frequency of oscillation within a
given range.

Applicant has found that the disadvantages discussed
above may be avoided by “nesting’ one oscillating loop
within another oscillating loop; where “nesting’” as used
herein refers to the sharing by the two loops of at least
one common element causing the two loops to oscillate
at the same frequency. One loop is designed to, nor-
mally, oscillate at a given frequency when a control
voltage coupled to the other loop is below a given level.
The other loop includes means responsive to the control
voltage which, when the control voltage exceeds the
given level, varies the frequency of oscillation of the
two loops. The one loop ensures a fixed oscillator fre-
quency during the deadband (when Vis less than V)
and functions as a tuned tank circuit. As a result, in-
creased linearity of response is achieved with lower
power dissipation than with known tank circuits. These
and other advantages of the invention may best be ex-
plained with reference to the remaining drawings.

The VCO circuit of FIG. 2 includes two loops. The
first loop, 1, which is essentially the same as the circuit
shown in FIG. 1A, includes a voltage controlled ring
oscillator loop comprised of inverters I1, 12 and 13. The
input of inverter I1 is connected via switch S2 to node
B and its output, A, is connected to node Y. Inverters 12
and I3 are connected in cascade between nodes Y and B
in a direction to produce an output at node B in re-
sponse to an input at node Y. The operating potential
applied across I1 and hence the current supplied to, and
by, inverter I1 is controlled by a current mirror net-
work 10 responsive to an input control voltage (V¢)
applied to terminal 19, as described for FIG. 1A.

The operation of loop 1 has been discussed above, a
similar circuit is discussed in detail in my application
cited above, and therefore, the operation of loop 1 will
not be discussed in great detail at this point. Suffice it to
say, that for Vbelow V4, inverter I1 does not conduct,
it supplies no output current and the loop does not
oscillate. For V¢ increasing above V4, the output cur-
rent (being supplied and sinked) at node A of inverter I1
increases and loop 1 oscillates at higher rates corre-
sponding to the higher currents produced by I1.

The second loop 2, includes an odd number of invert-
ers (12, I3, 14, 15 and 16), two of which (12, 13) are
common to loop 1. Inverters 14, I5 and 16 are connected
in cascade, with the input of inverter I4 connected to
node B and with the output of inverter 16 connected to
terminal X. A resistor R2 is connected between terminal
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X and node Y, and a capacitor C2 is connected between
node Y and ground.

Where the inverters are interconnected by direct
current {d.c.) connections (wires or resistors), an odd
number of inverters have to be connected in a series
(cascaded) loop to provide an unstable configuration
assuring oscillation of the loop. Loop 2 is shown with
five inverters (I2, 13, I4, I5 and 16); in a breadboarded
circuit it was found that the output of the oscillator
contained less harmonics when five, rather than three,
inverters were connected in the loop. However, for
ease of the description to follow, it is assumed that
inverters 14 and I5 are short circuited by means of nor-
mally closed switch S1 connected between the input of
inverter 14 and the output of inverter IS.

In the circuit of FIG. 2 all the inverters except for
inverter I1 have Vp volts and ground applied to their
appropriate power terminals.

With its inverters powered and with I1 non-conduct-
ing, loop 2 oscillates at a rate determined by the capaci-
tance at the input and output of each inverter, the po-
tential across the inverters (Vpp and ground), the cur-
rent flowing through the inverting stages (since the
stage current determines the rate at which nodal capaci-
tances can be charged or discharged), the open loop
gain, and the frequency response of the transistors form-
ing the inverters. Ring oscillators comprising three
cascaded complementary inverters were built (with R2
shorted and without the addition of capacitance C2)

15
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and, when operated at Vpp equal to 10 volts, oscillated 3

in a free running mode at about 100 MHz.

To have loop 2 generate a reproducible predeter-
mined frequency of oscillation, and to reduce the effect
of variations in inverter response in each circuit, and
from circuit to circuit, a passive reactive network (R2,
C2) is included in the loop.

By making R2 greater than the equivalent output
resistance (Rg) of 16 and by making C2 significantly
greater than the stray or distributed capacitance at any
of the other nodes of the circuit, R2 and C2 dominate
the other circuit parameters and, therefore, control and
set the frequency of oscillation of loop 2. For this condi-
tion, the frequency of oscillation of loop 2 (with I1
non-conducting) is determined by the rate at which
inverter I6 can charge or discharge capacitor C2, and
may be calculated, to a first approximation, as follows:

fore = 1/Q2mRC)

where R is equal to R2 plus Rpof I6 (when inverter I1
is non-conducting) and C = C2.

The circuit of FIG. 2 was breadboarded using invert-
ers of the complementary conductivity type shown in
FIG. 1A, with R2 set to 500 ohms, C2 set to 30 picofar-
ads and with a Vpp of 10 volts applied across all the
inverters except I1. The measured frequency of oscilla-
tion of loop 2 (for V= 0) was just above 8MHz, which
corresponds to Ry of inverter 16 being approximately
150 ohms. To better explain the operation of the circuit
reference is made to FIG. 3 which graphs results ob-
tained from the breadboarded circuit under different
operating conditions.

To better demonstrate the effect of “nesting’” the two
loops, the breadboarded circuit was operated with the
branch comprising inverters I4, I8, 16 and resistor R2
opened and thus not in the circuit, but with a capacitor
C2 of 30 picofarads (30 X 10-2F) connected between
node Y and ground. The response of the “single-loop”
(i.e., loop 1) operation is shown in waveform A of FIG.
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4
3. Note that there is a deadband (F = 0Hz) for values of
V cbelow about 2 volts, followed by a sharp increase in
frequency for Vcbetween 2 and 4 volts and a somewhat
slower rise in frequency as Vincreases above 4 volts.
The slower rise in frequency for V cabove 4 voits is due,
in part, to C2.

The breadboarded circuit was then operated with
inverters 11 and 16 connected in parallel between node
B and terminal X, with a resistor R2 of 500 ohms and a
C2 of 30pf. As noted above and as shown in waveform
B of FIG. 3, for values of V less than V (with 11
non-conducting) the circuit (i.e., loop 2) oscillated at
approximately 8 MHz. Inverter 16 produces an alternat-
ing current which alternately charges and discharges
node Y producing a signal fed back to node B via in-
verters 12 and I3. For sustained oscillation the Bark-
hausen criteria must be met; i.e., the loop phase shift
must be 360° or an integer multiple thereof and with a
gain of at least one. Hence, the phase shift across each
inverter at the frequency of oscillation is greater than
180° such that together with the shift due to the RC
network a phase shift of n XX 360° is obtained around the
loop.

With Vabove Vi volts, 11 is rendered conducting.
With the inputs of I1 and 16 directly connected to node
B (switches S1 and S2 closed) the same signal is applied
to their inputs. These two inverters being of similar
construction produce output currents which will, there-
fore, be in-phase. Hence the output current of inverter
I1 flows into node Y where it is summed algebraically
with the output current produced by inverter I6. For
the in-phase condition, more current flows into node Y,
charging and discharging it faster and thus increasing
the frequency of oscillation. As before, the signal pro-
duced at node Y is fed back to node B via inverters I2
and I3. The signal at node B is applied to the paralleled
inverters I1 and 16. These two inverters are then locked
in on the same signal and respond in phase. As shown in
waveform B of FIG. 3 the oscillator frequency is higher
when both I1 and I6 are conducting in-phase. Summing
the currents from the two loops does not result in the
sharp change in frequency for a given change in V¢
experienced for single loop operation. Rather, a higher
frequency of oscillation is obtained with greater linear-
ity. Loops 1 and 2 operate at the same frequency since
they share the same elements (inverters 12, I3) and the
combination of the two loops functions as a single oscil-
lator. There is no modulation of one frequency signal by
another frequency signal as would occur if the two
Joops were operated independently and their outputs
subsequently mixed.

One effect of “nesting” loops 1 and 2 is that the result-
ing frequency response versus V. is similar to the re-
sponse obtained by connecting a tank circuit to node Y.
But, in sharp contrast thereto, there is no need for an
inductance and there is less power dissipation than with
a tank circuit.

In the circuit of FIG. 2 the output A of inverter 11
may be connected to terminal X instead of to node Y.
The effect of this connection is to further decrease the
rate at which the frequency of oscillation changes ver-
sus V¢ as shown in waveform C of FIG. 3. For the
connection of output A to terminal X the output resis-
tances of inverters I1 and 16 are effectively connected in
parallel with each other and then connected in series
with R2. This connection further reduces the effect of
I1 and thus lowers the maximum frequency obtainable.
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An important aspect. of the circuit of FIG. 2 is the
recognition that the output currents of inverters I1 and
16 are algebraically summed. Where the signals applied
to the inputs of the two inverters are in-phase (when
their two inputs are direct current connected to the
same node) the frequency of oscillation increases as I1 is
made more conductive.

By applying out-of-phase signals to the inputs of in-
verters I1 and 16, the frequency of oscillation may be
made to decrease with increasing Vo This may be
achieved, for example, by opening switch S2 and con-
necting an inverter 17, shown with dashed lines in FIG.
2, between node B and the input of inverter I1.

Since an even number of inverters is then connected
in series in loop 1, it does not oscillate unconditionally.
But, with Vcless than V3, loop 2 still oscillates at its set
frequency. As Vcincreases above Vo, the output cur-
rent of I1 increases. But, with inverter 17 in series with
inverter I1, the signal applied to the input of inverter I1
is out-of-phase with the signal applied to inverter 16.
The output current supplied by inverter Il into node Y
then subtracts from the output current supplied by I6.
Consequently, for out-of-phase operation, the fre-
quency of oscillation decreases for and increasing V.
Thus, the output characteristic of the VCO may be
shaped to increase or decrease depending on whether
an in-phase or an out-of-phase mode of operation is
selected.

In the description and in the testing of the circuits,
complementary inverters of the type shown for inverter
11 in FIG. 1A were used, but it should be understood
that any other suitable inverter could be used instead.

Also, only one controlled inverter (i.e., I1) was
shown, but other controlled inverters could have been
added to loop 1 or in branches parallel to the branch
including inverter 11 between nodes B and Y.~

In the circuit of FIG. 4 the frequency of oscillation of
an astable multivibrator 40 is varied and controlled by
means of inverter 11. The circuit 40 includes two cas-
caded inverters 141, 142 with resistor R4 connected
between the input and output of 141 and capacitor C4
connected between the output of 142 and the input of
141. Inverter I1, whose conductivity is controlled by
V¢ applied to the current mirror arrangement 10, is
connected at its input to node 3 to which is connected
the input of 141, and is connected at its output to a point
D along R4 between nodes 2 and 4. The operation of
the astable circuit 40 will not be detailed since it is well
known and described, among others, in Application
Note ICAN 6466, published May 1976 by RCA Corpo-
ration. When inverter I1 is non-conductive, during one
portion of the cycle, terminal 1 of capacitor C4 is posi-
tively charged towards Vpj, by the output of 142 and
terminal 2 of capacitor C4 is discharged via resistor R4
and the output of inverter 141 towards ground. During
another portion of the cycle, terminal 2 of capacitor C4
is positively charged towards Vpby the output of 141
via resistor R4, and terminal 1 of C4 is returned to
ground via the ontput of 142.

When Il is rendered conductive by V exceeding V4
it supplies a current into node D which is in-phase with
the output current produced by I41. This additional
current charges and discharges C4 faster and hence the
frequency of oscillation of this nested arrangement is
varied as a function of V. The circuit of FIG. 4 thus
illustrates that the invention may be practiced with
oscillating loops (e.g., astable multivibrator) other than
ring oscillators.
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Note that the loop which includes cascaded inverters
141, 142 is closed by means of capacitor C4 which pro-
vides alternating current (AC) feedback between the
output of 142 and the input of I41. In contrast to the
resistively coupled ring oscillator loop 2 of FIG. 2
which requires an odd number of inverters to oscillate,
the AC coupled loop sustains oscillation with an even
number of inverters in the loop.

What is claimed is:

1. A voltage controlled oscillator comprising:

first and second terminals;

an input terminal adapted to receive a control volt-

age;

R, S and F cascaded inverters, where R, S and F are

integers;
means connecting said R inverters and said S invert-
ers in parallel between said first and second termi-
nals; said R and S inverters being connected in a
direction to produce an output at said second ter-
minal in response to an input at said first terminal;

means connecting said F inverters between said sec-
ond and said first terminals in a direction to pro-
duce an output at said first terminal in response to
an input at said second terminal; said R and F in-
verters forming a loop when said control voltage is
below a given level, which normally oscillates at a
given frequency; and

means receptive to said control voltage being cou-

pled to at least one of said S inverters for varying
its conductivity and output current in response to
said control voltage being above said given level
and, in turn, varying the frequency of oscillation of
said loop and said oscillator.

2. The combination as claimed in claim 1 wherein said
means connecting said R inverters includes a resistor
connected between the output of the Rth of said R
inverters and said second terminal; and wherein 2 ca-
pacitance greater in value than any stray capacitance
associated with said R, S and F inverters is connected
between said second terminal and a point of fixed oper-
ating potential.

3. The combination as claimed in claim 2 wherein R
and S are each equal to 1 and F is equal to 2.

4, The combination as claimed in claim 1 wherein R,
S and F are each equal to 1; wherein said means con-
necting said F inverters between said second and first
terminals includes a capacitor connected between the
output of said F inverter and said first terminal; and

wherein said means connecting said R and S inverters

in parallel includes means direct current connect-
ing the inputs of said R and S inverters via negligi-
ble impedance means to said first terminal and
resistive means connecting the output of one of said
R and S inverters to said second terminal.

8. A voltage controlled oscillator comprising:

M inverters connected in cascade, and N inverters

connected in cascade; where M and N are integers;
means connecting the output of the Mth of said M
inverters to the input of the first one of said M
inverters for forming a loop normally oscillating at
a predetermined frequency;

means connecting the input of the first of said N
inverters to the output of one of said M inverters,
and means connecting the output of the Nth of said
N inverters to the output of a different one of said
M inverters for forming a second loop; and

means responsive to an input control voltage con-
nected to at least one of said N inverters for alter-
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ing its conductivity in response to said control
voltage and thereby altering said predetermined
frequency of oscillation.

6. In combination with a first, voltage controlled
oscillator, loop comprised of N cascaded inverters;
were N is an odd number equal to or greater than 1, and
where the output of the Nth inverter is fed back to the
input of the first inverter and where a control input
voltage controls the voltage and current applied to at
least one of the inverters of the first loop for controlling
its frequency of oscillation, the improvement compris-
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10

15

20

25

30

35

40

45

50

35

65

8

R cascaded inverters;

means connecting the input of the first of said R in-
verters to the output of one of said N inverters; and

means including a reactive network connected be-
tween the output of the Rth of said R inverters and
the output of a different one of said N inverters for
forming a second oscillating loop and said reactive
network being selected to cause said second loop to
normally oscillate at a predetermined frequency
when said control input voltage is below a given

value.
¥ % R % &
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