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I. INTRODUCTION 

The intrinsic record does not evidence any clear and unambiguous surrender of claim 

scope regarding the “entire oscillator” phrase.  Defendants’ disclaimer position distorts 

statements made by applicants during prosecution and ignores the context in which they were 

made.  As demonstrated herein, the prosecution history of the patent-in-suit merely reflects that 

applicants distinguished the claims at issue from the cited references on the basis of other claim 

limitations.  Ultimately, Plaintiffs’ construction accurately reflects the true, bargained-for 

meaning of the “entire oscillator” phrase. 

 
II. ARGUMENT 

A. Applicants did not make the disclaimers advanced by Defendants. 

Applicants did not make the vague and broad disclaimers advanced by Defendants in their 

construction of “entire oscillator.”  To the contrary, in distinguishing over the references cited by 

Defendants, applicants successfully demonstrated that the references at issue did not satisfy the 

claim limitations of (i) an on-chip oscillator1 (ii) whose frequency varied in the same way as the 

CPU as a function of processing variation, operating voltage, and temperature (“PVT factors”).2  

Specifically, the cited references (Magar and Sheets) disclosed either an off-chip crystal or an 

off-chip oscillator to generate the signal used to clock the CPU.  Not only did these references 

fail to disclose an on-chip oscillator, but the references’ oscillators would not vary according to 

PVT factors in the same way as the CPU.  Applicants’ arguments for distinguishing the claims at 

issue from Magar and Sheets were clearly based on limitations present in the claims themselves, 
                                                 
1 For example, claim 6 recites “a [CPU] disposed upon an integrated circuit substrate…” and “an 
entire oscillator disposed upon said integrated substrate….”  See Ex. S to Declaration of Barry J. 
Bumgardner (hereinafter “Bumgardner Decl.”), Re-examination Certificate of U.S. Pat. No. 
5,809,336, 2:15-20.   The parties agree that the “entire oscillator” must be “located entirely on the 
same semiconductor substrate as the [CPU]….” 

2 For example, claim 6 recites “thus varying the processing frequency of said first plurality of 
electronic devices and the clock rate of said second plurality of electronic devices in the same 
way as a function of parameter variation in one or more fabrication or operational parameters 
associated with said integrated circuit substrate, thereby enabling said processing frequency to 
track said clock rate in response to said parameter variation….” Ex. S at 2:23-30. 
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and no disclaimers were made.  Without question, applicants never made any statements 

prohibiting the claimed on-chip oscillator that clocks the CPU from using an off-chip crystal as a 

reference signal, which is what Defendants seek to exclude by sleight of hand via their overly 

broad and vague claim construction.  

1. U.S. Patent No. 4,503,500 to Magar (“Magar”). 

In distinguishing the claims at issue from Magar, Defendants allege that applicants 

disclaimed any use of an “external crystal / clock generator” to (1) “cause clock signal 

oscillation” or (2) “control clock signal frequency.”  This position, presented previously to this 

and other courts, is not supported by the intrinsic record.  The record is clear that applicants 

distinguished Magar on the basis that Magar disclosed an external crystal used to generate the 

clock signal supplied to the CPU.  Applicants further distinguished Magar on the basis that 

Magar’s external crystal would not vary according to PVT factors. 

Figures 2 and 3 of Magar demonstrate that Magar utilizes an external crystal to generate a 

20MHz clock signal.  That clock signal, which has a period of 50 nanoseconds, drives the on-

chip “CLOCK GEN” circuitry shown below in Figure 2 and diagramed in Figure 3.  Bumgardner 

Decl. Ex. T, U.S. Pat. No. 4,503,500 to Magar at Figs. 2a, 3, 15:23-41.   
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After receiving the 20MHz signal via pins X1 and X2, the “CLOCK GEN” circuitry in Magar 

divides the received signal from the crystal oscillator to create four quarter-cycle clocks seen in 

Q1-Q4.  Ex. T at 15:23-35.  These four, slower clock signals are each of a period of 200 

nanoseconds (a 5MHz clock signal).  In Magar, there is no on-chip oscillator that generates these 

5MHz clock signals.  Rather, the clock signal for the CPU is generated by the off-chip crystal.   

In distinguishing their claims from Magar, applicants relied on limitations that are 

expressly included in the patent claims themselves.  Specifically, applicants argued that, unlike 

their inventions, the oscillator detailed in Magar was not on-chip.  Additionally, applicants 

explained that Magar’s off-chip crystal and the speed of Magar’s CPU would not vary together 

according to PVT factors.  See Bumgardner Decl. Ex. U, ’336 Patent, File History, Response to 

Office Action at 3-4 (July 7, 1997).  As explained in applicants remarks, crystal oscillators do not 

vary (or vary minimally) due to PVT factors.  Notably, both the on-chip/off-chip distinction and 

the PVT factor variability distinction relied upon by applicants are expressly present in the 

claims.  Neither of these distinctions is directed to the meaning of the “entire oscillator” 

limitation.  
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In addition to the passages cited by Defendants – which when read properly show nothing 

more than applicants’ explanation between generating a clock signal by an on-chip, electronic 

oscillator (as in the ’336) and generating a clock signal by an off-chip crystal – applicants 

provided a clear, contextual meaning for their statements in the following passages: 

In making the rejection based on Magar, the examiner appears to be 
confusing the multiple uses and meanings of the technical term 
“clock.”  A clock is simply an electrical pulse relative to which 
events take place.  Conventionally, a CPU is driven by a clock 
that is generated by [a] crystal.  The crystal might be connected 
directly to two pins on the CPU, as in Magar, and be caused to 
oscillate by circuitry contained in the CPU with the aid of possible 
other external components . . .  

The present invention is unique in that it applies, and can only 
apply, in the circumstance where the oscillator or variable speed 
clock is fabricated on the same substrate as the driven device . . . 
Thus in this example, the user designs the ring oscillator (clock) to 
oscillate at a frequency appropriate for the driven device when both 
the oscillator and the device are under specified fabrication and 
environmental parameters. 

Id. at 4-5 (emphasis added).  The critical difference explained by applicants in this passage is that 

the claimed oscillator used to generate clock signal is fabricated on the same chip as the CPU, 

and thus subject to the same PVT factors as the CPU.  Nowhere in this explanation, or otherwise, 

do applicants state that the oscillator cannot utilize external reference signals (from fixed 

frequency sources or otherwise), such as in a PLL where an external crystal is used as a reference 

for the oscillator contained on the chip.  This is consistent with Judge Grewal’s previous finding 

that the prosecution history of the patent did not “impose a prohibition on all types of control.”  

Bumgardner Decl. Ex. D, HTC Corp. v. Technology Properties Ltd., et al., No. 3:08-cv-882, Dkt. 

No. 509 at 10 (August 21, 2013 - Claim Construction Order) (the “Grewal Markman Order”).   

After making the aforementioned argument to the examiner, the applicants again faced a 

rejection in light of Magar.  Rather than abandon their previous arguments, applicants amended 

their claims to expressly require that the entire oscillator is present on the integrated circuit.  This 

amendment clarifies the distinction that applicants were making over Magar, namely that 

circuitry sufficient to create a clock signal must be found on the same substrate as the CPU, thus 

making it subject to the same PVT factors of variability (e.g., temperature).  In explanation of 
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their amendment, applicants wrote: 

[T]he independent claims have been rewritten to specify that the 
entire ring oscillator variable speed system clock, variable speed 
clock or oscillator be provided in the integrated circuit, in order to 
sharpen the distinction over the prior art . . . [T]he prior art circuits 
require an external crystal . . . 

Magar’s clock generator relies on an external crystal connected 
to terminals X1 and X2 to oscillate, as is conventional in 
microprocessor designs. It is not an entire oscillator in itself. 

Bumgardner Decl. Ex. U, ’336 Patent, File History, Response to Office Action at 3 (February 10, 

1998). 

The applicants correctly observed that Magar “requires” an external crystal to oscillate 

and generate a clock signal. Id. at 4 (Magar “requires an external crystal”; Magar’s “clock gen” 

block “lacks the crystal or external generator that it requires”); id. at 5 (Magar “requires an 

external crystal or external frequency generator”).  Notably, applicants pointed out that the 

oscillator of the claims at issue must be on-chip.  Thus, the file history is clear that the applicants 

made a critical distinction between Magar (and similar references) and the ’336 invention: the 

oscillator that generates the CPU clock in Magar is an off-chip crystal, while the oscillator that 

generates the CPU clock in the ’336 invention is an on-chip, electronic oscillator.   The file 

history never discussed – much less disclaimed – the use of PLL circuitry (including an off-chip 

reference crystal) to adjust the frequency of a clock signal that was already generated by an on-

chip oscillator.  

Notably, the distinctions over Magar relied upon by the applicants are found in the claims 

themselves.  Claim 6 expressly requires the “entire oscillator disposed upon said integrated 

circuit substrate and connected to said [CPU].”  The parties’ constructions are already in 

agreement that the “entire oscillator” is “located entirely on the same semiconductor substrate as 

the [CPU].”  And claim 6 already requires PVT variability, reciting “varying the processing 

frequency of said first plurality of electronic devices and the clock rate of said second plurality of 

electronic devices in the same way as a function of parameter variation in one or more fabrication 

or operational parameters associated with said integrated semiconductor substrate….”  The point 

is that the claims themselves already contain the distinctions relied upon by applicants in 
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distinguishing Magar.  There is no factual (or legal) basis for inserting the vague and broad 

disclaimers advocated by Defendants in the “entire oscillator” construction.   

Defendants’ citations to the prosecution history distort the statements actually made by 

applicants with regard to Magar.  Regarding the first and second cited passages from the 

prosecution history (found on pages 8 and 9 of Defendants’ Brief3), Defendants erroneously 

claim that “applicants expressly and unambiguously disclaimed oscillators that rely on an 

external crystal for frequency control.”  Defts’ Brief at 9 (emphasis in original).   This statement 

does not comport with what applicants actually said in the passages relied upon by Defendants.  

In the first passage cited by Defendants, applicants distinguished Magar on the basis that it used 

an external clock to drive the CPU: 

A review of the Magar reference shows that it is apparently no 
more pertinent than prior art acknowledged in the application, in 
that the clock disclosed in the Magar reference is in fact driven by 
a fixed frequency crystal, which is external to the Magar 
integrated circuit. 

Defts’ Brief at 8 (emphasis in Defts’ Brief).  Nothing in this passage pertains to “frequency 

control,” whatever Defendants’ mean by this phrase.  The clear distinction made by applicants is 

Magar’s lack of an on-chip oscillator. 

In the second passage cited by Defendants, applicants again distinguish Magar on the 

basis of Magar’s use of an off-chip crystal: 

Contrary to the Examiner’s assertion in the rejection that ‘one of 
ordinary skill in the art should readily recognize that the speed of 
the cpu and the clock vary together due to manufacturing variation, 
operating voltage and temperature of the IC [integrated circuit],’ 
one of ordinary skill in the art should readily recognize that the 
speed of the CPU and clock do not vary together due to 
manufacturing variation, operating voltage, and temperature of the 
IC in the  Magar processor . . . This is simply because the Magar 
microprocessor clock is frequency controlled by a crystal which is 
also external to the microprocessor. Crystals are by design fixed 
frequency devices whose oscillation speed is designed to be tightly 
controlled and to vary minimally due to variations in 

                                                 
3 Technology Properties Ltd. et al. v. Samsung Electronics, et al., No.3:12-cv-3877, Dkt. 94 
(hereinafter “Defts’ Brief). 
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manufacturing, operating voltage and temperature. The Magar 
microprocessor in no way contemplates a variable speed clock as 
claimed. 

Defts’ Brief at 8-9 (emphasis in Defts’ Brief).  The applicants’ statement that “the Magar 

microprocessor clock is frequency controlled by a crystal which is also external to the 

microprocessor” merely points out that, unlike the claims at issue, the signal used to clock the on-

chip CPU in Magar is provided by an external crystal.  The portions of applicants’ statements 

highlighted in Defendants’ brief are certainly not a clear and unequivocal disclaimer pertaining to 

any notion of “frequency control” and cannot be extended to support Defendants’ construction 

that the claimed oscillator does “not rely on a control signal or an external crystal clock to … 

control clock signal frequency.”  In fact, these passages say absolutely nothing about whether an 

on-chip oscillator (which clocks the on-chip CPU) could rely on an external crystal for 

“frequency control.”  There is simply no “unmistakable” disavowal present in these passages. 

Defendants next cite to portions of the prosecution history where applicants correctly 

distinguish their claims from the Magar on the basis that crystals are not subject to PVT factors, 

such as temperature: 

[C]rystal oscillators have never, to Applicants’ knowledge, been 
fabricated on a single silicon substrate with a CPU, for instance. 
Even if they were, as previously mentioned, crystals are by design 
fixed-frequency devices whose oscillation frequency is designed to 
be tightly controlled and to vary minimally due to variations in 
manufacturing, operating voltage and temperature. The oscillation 
frequency of a crystal on the same substrate with the 
microprocessor would inherently not vary due to variations in 
manufacturing, operating voltage and temperature in the same 
way as the frequency capability of the microprocessor on the 
same underlying substrate, as claimed. 

Defts’ Brief at 9 (emphasis in Defts’ Brief).  Defendants disingenuously misconstrue this passage 

as an “express disclaimer” that “the claims exclude oscillators using crystals to control frequency 

of the clock signal.”  Id.  This alleged sweeping disclaimer is found nowhere in the cited passage.  

It is simply not there.  What is stated in this prosecution history is that a crystal clock’s frequency 

would not vary as a function of PVT like the “microprocessor on the same underlying substrate, 

as claimed.”  And as set forth above, what is claimed is an “entire oscillator” whose frequency 

varies along with that of the CPU according to PVT factors.   
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In the next passage of prosecution history cited by Defendants, applicants again 

distinguish the claims’ on-chip electronic oscillator from Magar’s use of an external crystal.  

Defts’ Brief at 10.  Applicants pointed out that, in their inventions, the signals are subject to 

variation due to PVT factors while in Magar the signals are “determined by the fixed frequency 

of the external clock.”  Nothing in this passage remotely addresses the issue of whether the 

patent’s “entire oscillator” may utilize an external crystal as a reference signal.  Nor could this 

passage legally support a sweeping disclaimer as to “control of the ‘frequency or rate’ of the 

clock.”   

In the final passage of Magar cited by Defendants, applicants again distinguish their 

invention from Magar on the basis of Magar’s use of an external crystal (i.e. lack of an on-chip 

oscillator), whose frequency is not subject to PVT factors: 

Magar’s clock generator relies on an external crystal connected to 
terminals X1 and X2 to oscillate, as is conventional in 
microprocessor designs. It is not an entire oscillator in itself. And 
with the crystal, the clock rate generated is also conventional in 
that it is a fixed, not a variable, frequency. The Magar clock is 
comparable in operation to the conventional crystal clock 434 
depicted in Fig. 17 of the present application for controlling the I/O 
interface at a fixed rate frequency, and not at all like the clock on 
which the claims are based, as has been previously stated. 

Defts’ Brief, p. 10 (emphasis in Defendants’ Brief).  Defendants cite this passage for the alleged 

disclaimer that the oscillator may not “rely on a control signal or an external crystal/clock 

generator to cause clock signal oscillation….”   But this passage makes no such disclaimer, let 

alone one that is clear, unambiguous and unmistakable.  Applicants are merely pointing out that 

Magar does not disclose an on-chip oscillator. 

 It is not entirely clear why Defendants seek to use the language “cause clock signal 

oscillation,” thereby deviating from this Court’s jury instruction that the claims exclude “any 

external clock used to generate a signal.”  Plaintiffs strongly suspect that Defendants seek to 

replace “generate” with “cause clock signal oscillation” in order to lodge a non-infringement 

argument that goes beyond Judge Grewal’s prohibition and has nothing to do with the differences 

between the claims at issue and Magar.  In any event, there is no basis for including a vague and 

broad disclaimer relating to “causing clock signal oscillation” because the prosecution history 
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does not clearly and unmistakably include this prohibition.  To the extent there is any disclaimer 

arising from Magar, Judge Grewal’s HTC jury instruction (as well as the express claim language 

itself) accurately addresses the scope of the invention.   

2. U.S. Patent No. 4,670,837 to Sheets (“Sheets”). 

Prior to facing a rejection under Magar, applicants faced a rejection based on Sheets.  

Like Magar, Sheets differed drastically from the claimed inventions of the ’336 patent.  Sheets 

did not contain an on-chip oscillator, and it relied upon a technique for adjusting the frequency of 

a voltage control oscillator by writing a “digital word” from the microprocessor to the voltage 

control oscillator indicative of the desired operating frequency as a means of adjusting the clock 

frequency. 

Applicants wrote: 

The present invention does not similarly rely upon provision of 
frequency control information to an external clock, but instead 
contemplates providing a ring oscillator clock and the 
microprocessor within the same integrated circuit. . . Sheets’ 
system for providing clock control signals to an external clock is 
thus seen to be unrelated to the integral microprocessor/clock 
system of the present invention. 

Bumgardner Decl. Ex. V, ’336 Patent, File History, Office Action Response at 8 (April 11, 

1996). 

In a subsequent amendment, the applicants noted that the Sheets clock “required” a 

“digital word” or “command input.”  By contrast, in the ’336 inventions, “both the variable speed 

clock and the microprocessor are fabricated together in the same integrated circuit. No 

command input is necessary to change the clock frequency.” Bumgardner Decl. Ex. W, ‘’336 

Patent, File History, Office Action Response at 4 (Jan. 7, 1997).  Thus, the applicants 

distinguished Sheets on at least two bases: (1) unlike the ’336 invention, Sheets lacked an on-chip 

clock/oscillator; and (2) the off-chip clock in Sheets required a “digital word”/“command input” 

to vary clock frequency (i.e. it did not vary according to PVT factors).  These distinctions do not 

come close to constituting a disclaimer of any “control signal” for any purpose.  Indeed, the 

analog voltage and/or current supplied to a ring oscillator in a PLL is nothing like the “digital 
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command word” in Sheets.  For example, while a ring oscillator may need power to oscillate (i.e., 

analog voltage/current), it does not have the ability to accept a “digital command word” – nor 

could it be “required” to do so.  Further, as discussed above, nothing said in overcoming the 

Magar reference prevents the use of external reference signals.   

The citations Defendants make to the prosecution history once again attempt to remove 

statements from the context under which they were made.  The clear, contextual meaning of 

applicants’ statements is a narrow distinction over the cited reference, not broad disclaimer as 

alleged by Defendants.  In the first passage cited by Defendants, applicants distinguished Sheets 

on the basis that Sheets discloses an external clock that would not vary according to PVT factors: 

The present invention does not similarly rely upon provision of 
frequency control information to an external clock, but instead 
contemplates providing a ring oscillator clock and the 
microprocessor within the same integrated circuit.  The placement 
of these elements within the same integrated circuit obviates the 
need for provision of the type of frequency control information 
described by Sheets, since the microprocessor and clock will 
naturally tend to vary commensurately in speed as a function of 
various parameters (e.g., temperature) affecting circuit 
performance. Sheets’ system for providing clock control signals to 
an external clock is thus seen to be unrelated to the integral 
microprocessor/clock system of the present invention. 

Defts’ Brief at 12 (emphasis added by Plaintiffs).  Unlike Sheets, the claims at issue contain an 

on-chip electronic oscillator that naturally varies according to PVT factors.  Sheets, on the other 

hand, apparently varied frequency according to a “digital word”/“command input.”    

Remarkably, Defendants cite the above passage for the proposition that applicants clearly and 

unmistakably disclaimed all “reliance on control signals.”  There is no such broad disclaimer 

present in this passage.   

In the second passage cited by Defendants, applicants again distinguished Sheets on the 

basis that the Sheets clock does not vary according to PVT factors: 

Even if the examiner is correct that the variable clock in Sheets is 
in the same circuit as the microprocessor of system 100, that still 
does not give the claimed subject matter. In Sheets, a command 
input is required to change the clock speed. In the present 
invention, the clock speed varies correspondingly to variations in 
operating parameters . . . No command input is necessary to 

Case3:12-cv-03877-VC   Document97   Filed08/18/15   Page14 of 22



 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PLAINTIFFS’ RESPONSIVE CLAIM   CASE NOS. 3:12-CV-03865, 3870, 
CONSTRUCTION BRIEF 11        3876, 3877, 3880, 3881-VC (PSG) 

change the clock frequency. 

Defts’ Brief, pp. 12-13 (emphasis by Plaintiffs).  Once again, applicants pointed out that Sheets 

does not disclose a clock (whether on-chip or off-chip) whose frequency varies according to PVT 

factors, a requirement of the claim.  There is simply no broad disclaimer of all “reliance on 

control signals” present in this passage.   

In the final passage cited by Defendants, applicants again distinguished Sheets on the 

basis of PVT variation, noting that the on-chip oscillator and on-chip CPU must both vary 

frequencies according to PVT factors:  

Crucial to the present invention is that . . . when fabrication and 
environmental parameters vary, the oscillation or clock frequency 
and the frequency capability of the driven device will 
automatically vary together.  This differs from all cited references 
in that . . . the oscillator or variable speed clock varies in frequency 
but does not require manual or programmed inputs or external or 
extra components to do so. 

Defts’ Brief at 13 (emphasis by Plaintiffs).  Applicants noted that Sheets, on the other hand, 

required “manual or programmed inputs or external or extra components” to vary its oscillator.  

In this passage, there is no disclaimer of “reliance on control signals.”  These words appear 

nowhere in this passage.   

At the end of the day, all of Defendants’ accused products contain an on-chip, electronic 

oscillator that varies according to PVT factors.  Defendants improperly seek to exclude the 

accused oscillators’ use of an external crystal as a reference signal by seeking a vague, broad, and 

improper disclaimer as to “reliance on control signals.”  As set forth above, applicants’ response 

to Sheets does not make any such disclaimer, as applicants relied on express claim limitations 

(on-chip vs. off-chip, PVT factor variation) to distinguish the reference.  It cannot be disputed 

that there is no unmistakable disclaimer of the on-chip, electronic oscillator using on an off-chip 

crystal oscillator as a reference signal in applicants’ response to Sheets.  Applicants’ remarks 

regarding Sheets contain no such disclaimer. 

B. The specification does not support Defendants’ disclaimer arguments. 

Recognizing the weakness of their prosecution history arguments, Defendants next argue 

that “the specification disclaims the prior art’s fixed-speed clocks (which rely on a crystal, clock, 
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or signal to control the on-chip oscillator’s frequency)….”  Defts’ Brief, p. 14.  Defendants’ 

specification-based disclaimer argument, however, is factually inaccurate and the case law cited 

by Defendants do not support a finding of disclaimer. 

First, Defendants misrepresent the specification by claiming that “the specification 

criticizes prior art solutions that clocked a CPU with a fixed clock, such as, for example, a clock 

whose frequency is controlled by an external crystal.”  Id. at 13 (citing ’336 patent, 16:48-53 and 

17:12-23).  This argument is highly misleading, as nowhere in the passages cited by Defendants 

does the specification discuss “a clock whose frequency is controlled by an external crystal.”  

The passages cited by Defendants merely make reference to a “traditional CPU design,” which as 

applicants pointed out in distinguishing Magar involves the use of an off-chip crystal to generate 

the actual clock signal for an on-chip CPU.  The specification excerpts cited by Defendants do 

not discuss using an off-chip crystal to control an on-chip oscillator.  Therefore, this passage 

cannot be read to support the sweeping disclaimer advocated by Defendants.  Moreover, the fact 

that the patent was critical of using an off-chip crystal to generate the actual clock signal for the 

CPU is of no consequence to this claim construction proceeding as the claims themselves clearly 

exclude such a scenario from infringement (i.e., the “entire oscillator” must be “located entirely 

on the same semiconductor substrate as the [CPU]”).  

Second, Defendants make another misleading statement - “[r]ejecting the prior art fixed-

speed clock approach (which is the approach used in the Defendants’ accused products), the 

’336 patent discloses a variable-speed oscillator that is completely on the same semiconductor 

substrate as the CPU and whose speed freely varies with the PVT parameters of the substrate.”  

Defts’ Brief at 13-14 (emphasis by Plaintiffs).  Contrary to this assertion, Defendants’ accused 

products employ a technique called “dynamic frequency scaling”, whereby the frequency of the 

clock signal generated by an on-chip oscillator and supplied to the CPU is increased during 

periods of high activity (so that the accused device can quickly respond to user inputs and be 

perceived as “high performance”), and decreased during periods of low activity (to conserve 

battery life and reduce power consumption).  This oscillator is on the same semiconductor as the 

CPU and does vary with PVT.  What Defendants hope to accomplish is to exclude the oscillators’ 
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use of an external crystal as a reference signal.  But, this situation is not addressed by the patent 

specification, much less disclaimed.   

Third, Defendants again overplay their hand by stating that “applicants chose to use a 

variable speed oscillator – which varies and is ‘determined by’ PVT parameters – rather than the 

prior art’s fixed speed clocks – which did not vary with the PVT parameters because their 

frequency was ‘fixed’ by an external crystal or control signal.”  Id. at 14 (emphasis by 

Plaintiffs).  Again, this statement is misleading as the prior art contemplated by the specification 

did not involve an on-chip oscillator “whose frequency was ‘fixed’ by an external crystal or 

control signal.”  In the prior art contemplated by the patent, an off-chip crystal oscillator was the 

oscillator that clocked the CPU.  Because using a crystal oscillator to “control” a different, on-

chip oscillator was not discussed or contemplated by the specification, there can certainly be no 

disclaimer of this scenario.   

 These erroneous statements by Defendants are not sufficient to meet the high bar required 

to show clear and unmistakable disclaimer, and the cases cited by Defendants involved far 

different factual scenarios.  For example, in Chicago Bd. Options Exch. Inc. v. Int’l Secs. Exch. 

LLC, the court found that the specification “goes well beyond expressing the patentee’s 

preference” and that the patentee’s “repeated derogatory statements … may be viewed as a 

disavowal of that subject matter from the scope of the Patent’s claims.”  677 F3d 1361, 1372 

(Fed. Cir. 2012).  By contrast, the ’336 patent does not clearly and unambiguously criticize 

(much less “repeatedly criticize”) use of “a control signal or an external crystal/clock generator to 

cause clock signal oscillation or control clock signal frequency.”  In fact, this situation is 

completely unaddressed in the passages cited by Defendants.  And while the patent specification 

does distinguish the invention from prior art systems (like Magar) that used an external crystal to 

generate the signal used to clock the CPU, this type of system is specifically excluded by virtue 

of limitations already present in the claims (i.e., the on-chip and  PVT variation limitations).   

Finally, Defendants claim that the title of the patent controls how the Court should 

interpret the patent.  Yet Defendants cite to no law for this proposition.  Indeed they cannot – “[i]t 

is a ‘bedrock principle’ of patent law that ‘the claims of a patent define the invention to which the 
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patentee is entitled the right to exclude.’” Phillips v. AWH Corp., 415 F.3d 1303, 1312 (Fed. Cir. 

2005) (en banc) (internal citations omitted).   Here, the claims do not state that there can be no 

use of an external element such as an off-chip crystal as a reference for the clock.  The claims 

only require that an entire oscillator be disposed on the same integrated circuit as the CPU and 

vary according to PVT factors.  This is entirely consistent with the specification passages cited by 

Defendants, and there is no basis for finding disclaimer going beyond the limitations expressly 

present in the claims.   

C. The Claim Language Speaks for Itself 

Defendants next argue that the presence of other elements within the claim should dictate 

the meaning of the entire oscillator term.  They argue that if an entire oscillator clocks a CPU at a 

clock rate which varies in the same way as a function of parameter variation in one or more 

fabrication or operation parameters associated with the integrated circuit substrate, it cannot use 

an external crystal or clock generator as a reference, because such reference would not permit the 

oscillator to vary. 

As an initial matter, the argument is technically incorrect.  Even if an external crystal is 

used to later adjust the output of an oscillator, the fact is that the frequency output by the 

oscillator itself does vary as a function of parameter variation.  The addition of other elements, 

such as an external crystal, to an infringing entire oscillator, does not change the fundamental 

nature of the oscillator itself. 

Further, the claim language speaks for itself.  Whether an accused oscillator satisfies the 

“entire oscillator” element of the claim and also meets other claim limitations (such as the 

parameter variation requirements) is not an issue for claim construction, but instead a factual 

argument for trial.  Importing the parameter variation requirements into the entire oscillator claim 

element is unnecessary, renders the parameter variation language redundant, and is not properly 

handled in the claim construction phase.  

D. Defendants’ Construction is Not Consistent with Prior Constructions 

As explained in Plaintiffs’ opening brief, adoption of the negative limitations proposed by 

Defendants would be a major departure from this Court’s prior treatment of the entire oscillator 
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phrase. 

In the HTC case, this Court issued a jury instruction that the entire oscillator “exclude any 

external clock used to generate a signal,” but declined to add a restriction with respect to control 

of the oscillator.  The most notable difference between the HTC jury instruction and Defendants’ 

proposed construction is that the HTC jury instruction restricted the entire oscillator from relying 

on an external crystal/clock generator to generate the signal used to clock the CPU, whereas 

Defendants seek to broaden that limitation by virtue of language that the external crystal/clock 

generator may not cause clock signal oscillation or control clock signal frequency. 

These departures from prior constructions are not trivial.  First, Defendants, attempt to 

broaden the concept of generation to one of causation (“to cause clock signal oscillation”).  As 

explained in their opening brief, Plaintiffs respectfully submit that the concept of “causation” can 

be viewed as significantly broader and much more uncertain than the concept of “generating” the 

actual signal used to clock the CPU.  As set forth above, the intrinsic record does not support a 

disclaimer relating to “causation.”  Indeed, the prosecution history indicates that if there was any 

disclaimer, it was the use of an external crystal to generate the actual signal used to clock the 

CPU (a situation that Plaintiffs respectfully submit is already excluded by the claim language).  

Notably, like the HTC jury instruction, both the Texas construction and the ITC construction also 

use the term “generate a [clock] signal.”  Neither construction uses “cause clock signal 

oscillation.” 

Additionally, Defendants’ proposal that the entire oscillator cannot rely on an external 

clock to “control clock signal frequency” has been considered and rejected previously by this 

Court.  Applicants did not make any clear and unmistakable disclaimer in this regard, and as such 

there is simply no basis for including this negative limitation in the entire oscillator construction.  

Doing so would improperly restrict the scope of the claims.  Notably, neither the Texas 

construction nor the ITC construction includes a broad prohibition relating to “controlling clock 

signal frequency.” 
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E. Plaintiffs’ Construction is Correct 

Defendants argue that Plaintiffs’ construction cannot be correct because it is too broad 

and covers prior art systems.  They also contend that Plaintiffs surrendered claim scope when 

distinguishing over Magar and Sheets.  These arguments lack merit. 

First, Defendants’ argument that Plaintiffs’ “entire oscillator” construction covers prior 

art systems that allegedly disclosed an on-chip oscillator.  Assuming arguendo that this is true, 

Defendants’ argument obviously ignores the many other claim limitations that must be 

considered when assessing the scope of the claim.  It is simply nonsense to cherry pick the claim 

term at issue and argue that its construction must be narrower by viewing the claim term in a 

vacuum and divorced from the claim as a whole.  Using Defendants’ logic, a construction of CPU 

would necessarily need to be narrower than what the parties agreed to because there were CPUs 

disclosed in the prior art.  This approach makes little sense. 

Second, Defendants’ argument that Plaintiffs’ construction cannot be correct because “the 

intrinsic evidence leaves no doubt that the applicants surrendered far more during prosecution to 

secure allowance of the ’336 patent” simply misstates what actually happened during 

prosecution.  As set forth above, Magar and Sheets were distinguished based on the “on-chip” 

claim requirement and the PVT variation requirement, which are express limitations in the 

asserted claims.   

Finally, it cannot be overlooked that Plaintiffs’ construction is included within 

Defendants’ construction.  There is no dispute that it is correct.  The only question is whether 

Defendants have met their heavy burden of disclaimer.  As set forth above, they have not. 

III. CONCLUSION 

For the foregoing reasons, Plaintiffs respectfully request that the court adopt their 

proposed construction.  
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I, Barry J. Bumgardner, submit this declaration in support of Plaintiffs’ Opening Claim 

Construction Brief, and declare as follows:  

1. I am a partner at the law firm of Nelson Bumgardner, P.C., attorneys of record for 

Phoenix Digital Solutions LLC (“PDS”).  If called as a witness, I could and would testify 

competently to the information set forth in this declaration. 

2. Attached as Exhibit S is a true and correct copy of the re-examination certificate 

of U.S. Pat. No. 5,809,336C1. 

3. Attached as Exhibit T is a true and correct copy of U.S. Pat. No. 4,503,500 to 

Magar.   

4. Attached as Exhibit U is a true and correct copy of an excerpt from the Patent File 

History of U.S. Pat. No. 5,809,336, specifically the Response to Office Action of July 7, 1997.   

5. Attached as Exhibit V is a true and correct copy of an excerpt from the Patent File 

History of U.S. Pat. No. 5,809,336, specifically the Response to Office Action of April 15, 1996.     

6. Attached as Exhibit W is a true and correct copy of an excerpt from the Patent 

File History of U.S. Pat. No. 5,809,336, specifically the Response to Office Action of January 8, 

1997.   

I declare under penalty of perjury under the laws of the United States of America that the 

foregoing is true and correct.  This declaration is executed on August 18, 2015 in Fort Worth, 

Texas. 

 

 
Dated: August 18, 2015                     By:  /s/ Barry J. Bumgardner 

            Barry J. Bumgardner 
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IN UNITED STATES PATENT TRADEMARK OFFICE

Examiner: D. EngIn re applicationof

Charles H. Moore et al.

Serial No. 18

Filed: June 7, 1995

For: HIGH PERFORMANCE
MICROPROCESSOR HAVING 
VARIABLE SPEED
SYSTEM CLOCK

Unit: 2315

AMENDMENT

Palo Alto, CA 94306

Assistant Commissioner for Patents 
Washington, D.C. 20231

Sir:

This Amendment is being submitted in response to the Office Action dated April 3,
1997in the above-identifiedpatent application.

IN CLAIMS
Please amend claim 73 as follows: 

( Twice Amended). A microprocessor system comprising: 
osed upon an integrated circuit substrate, said central
ing frequency and being constructed of a firstplurality of

integrated circuit substrate and connected to said central 
said central processing unit at a clock rate and [including]

of said first plurality of electronic devices and the clock rate
s] electronic devices in the same way as a function of

econd plurality of electronic devices, thus varying the [operating

cation or operationalparameters associated with said

Resp. To 3rd. O.A.
\
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integratedcircuit substrate, thereby ena ing said processing frequency to track said clock rate in
response to said parameter variation.

REMARKS
The above changes to the language of claim 73 clarify that claim and eliminate an

inadvertent lack of antecedent basis problem in the former wording of the claim.
Claims and 72-79 were rejected under U.S.C. 103as unpatentable over

Magar, U.S. Patent 4,503,500. Shortly before issuing the Office Action, the Examiner had called
to indicate that certain claims were allowable over the prior art, but when the undersigned attorney
returned the Examiner’s call, it was indicated that new prior art had been found and that a new
action would be forthcoming. It is assumed that the Magar reference relied on is that new prior art. 
A review of the Magar reference shows that it is apparently no more pertinent than prior art
acknowledged in the application,in that the clock disclosed in the Magar reference is in fact driven 
by a fixed frequency crystal, which is external to the Magar integrated circuit. 

The clock gen circuit shown at the lower right hand edge of Fig. 2a in the Magar patent is
of the same general type as shown at 434 in Fig. 17 of the present application, but depicted
differently in that it shows the clock gen circuit portion which is on the semiconductor substrate, 
while Fig. 17 shows the external crystal at 434, connected to interface 432 in the present 
invention. The crystal clock 434 is thus used in the invention for synchronizing timing with
the outside world, while the ring counter variable speed clock 430 also shown in Figure 17 is used
for generating on-chip clock signals. The clock 430 is an example of the oscillator recited in the
claims, the clock rate of which varies in the same way as a function of one or more device 
parameters associated with the integrated circuit substrate. 

equivalent to the “conventional crystal clock” 434 in Fig. 17 of the present application at 15,
lines 26-41 of Magar:

The definitive statement that the clock gen circuit in Fig. 2a in the Magar patent is

“The chip 10includes a clock generator 17 which has two external pins and X2 to
which a crystal (or external generator) is connected. The basic crystal frequency is up to

and is represented by a clock 0 of Fig. 3a. This clock has a period of 50 ns,
minimum, and is used to generate for quarter-cycle clocks Q2, Q3 and Q4, seen in
FIGS. providing the basic internal timing for the microcomputer chip 10. A set of
four quarter cycle clocks to Q4 defines one machine state of time of 200 ns., minimum;
the states are referred to as SO, S2 in FIG 3. The clock generator produces an output
CLKOUT, Fig. 3f, on one of the control bus lines 13. CLKOUT has the same period as

NANO-OO
Resp. To 3rd. O.A. 2
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but 50%duty cycle and beginning at the midpoint of This output is used for
timing or synchronizing external components of the system of FIG.
This description in Magar should be contrasted with the following detailed description of an

“Most microprocessors derive all system timing from a single clock. The disadvantage is
that differentparts of the system can slow all operations. The microprocessor 50 provides
a dual-clock scheme as shown in Figure 17,with the CPU 70 operating asynchronously to

interface 432 forming part of memory controller 118 (Figure 2) and the interface
432 operating synchronously with the external world of memory and devices. The 

70 executes at the fastest speed possible using the adaptive ring counter clock 430.
Speed may vary by a factor of four depending upon temperature, voltage, and process. 
The external world must be synchronized to the microprocessor50 for operations such as
video display updating and disc drive reading and writing. This synchronization is
performed by the interface432, speed of which is controlled by a conventional crystal 
clock 434. The interface432processes requests for memory accesses from the
microprocessor 50 and acknowledges the presence of data. The microprocessor 50
fetches up to four instructions in a single memory cycle and can perform much useful work
before requiring another memory access. By decoupling the variable speed of the CPU 70
from the fixed speed of the interface 432, optimum performance can be achieved by
each. Recoupling between the CPU 70 and the interface432 is accomplished with
handshake signals on lines 436, with passing on bus 90,
From these two quotations, it is clear that the element in Fig. 17 missing from Fig. 2a in

embodiment of the present invention, as shown in Fig. 17, at explained at page 32, lines 3-29:

Magar is the ring counter variable speed clock 430, and that Magar is merely representative of the
microprocessors” acknowledged as prior art in the above description from the present 

application, which prior artmicroprocessors use a crystal clock.” Because the
variable speed clock is a primary point of departure from the prior art, independent claims 
73 and 78 all recite a system including a variable speed clock or a method including a
variable speed clock. In light of the prior art, of which Magar is a good example, Applicants are 
entitled to claims of this scope. Dependent claims and 79 further recite a second clock,
exemplifiedby the crystal clock 434 in Fig. 17. 

should readily recognize that the speed of the cpu and the clock vary together due to manufacturing
variation, operatingvoltage and temperature of the one of ordinary skill in the art should
readily recognize that the speed of the cpu and the clock do not vary together due to manufacturing
variation, operatingvoltage and temperature of the IC in the Magar microprocessor, as taught in the 
above quotation from the reference. This is simply because the Magar microprocessor clock is

Contrary to the Examiner’s assertion in the rejection that “one of ordinary skill in the art

Resp. To 3rd. O.A. 3
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frequency controlled by a crystal which is also external to the microprocessor. Crystals are by
design fixed-frequency devices whose oscillation speed is designed to be tightly controlled and to
vary minimally due to variations in manufacturing, operating voltage and temperature.The Magar 
microprocessor in no way contemplatesa variable speed clock as claimed.

In making the rejection based on Magar, the examiner appears to be confusing the multiple
uses and meanings of the technical term "clock." A clock is simply an electrical pulse relative to
which events take place. Conventionally,a CPU is driven by a clock that is generated by an
crystal. The crystal might be connected directly to two pins on the CPU, as in Magar, and be
caused to oscillate by circuitry contained in the CPU with the aid of possibly other external 
components. Alternatively,the crystal may be contained in a package with the oscillation circuitry, 
the packaged component thus called an oscillator, and connected to one pin on the CPU as in
Edwards et al., U.S. Patent 4,680,698.

While an oscillator may be a clock, a clock is not usually an oscillator. An oscillator must
exist someplace in the circuit from which a periodic clock is derived. In both cases, the crystal (or
the entire oscillator in the second case) is external to the CPU, and the output of the oscillator
circuitry is a "clock." This clock is typically modified to produce additional required clock signals 
for the system. The many clock signals are sometimes created by circuitry called a "clock

For example, see Magar, Fig. 2a. The "clock gen" connects to a crystal at external pins 
and X2 and generates clock signals for the system Q2, Q3, Q4 and CLKOUT. Other cited 

reference have similar examples, see Palmer, U.S. Patent 4,338,675,Fig. 1, item 24; Pohlman et 
al., Patent 4, 112,490Fig. 1, item 22. All these systems operate at a frequency determined 
by the external crystal. The single, fixed, oscillation frequency of the crystal is determined by
the device is manufactured, how the crystal is cut and trimmed, and other factors. Crystals are 
used precisely for this purpose; they oscillate at a given frequency within a determined by
their manufacture. Because of the cutting and trimming required, and that the crystal slice
typically suspended by two wires to allow it to freely oscillate, crystal oscillators have never, to
Applicants' knowledge, been fabricated on a single silicon substrate with a CPU, for instance.
Even if they were, as previously mentioned, crystals are by design fixed-frequency devices whose
oscillation frequency is designed to be tightly controlled and to vary minimally due to variations in
manufacturing, operating voltage and temperature. The oscillation frequency of a crystal on the
same substrate with the microprocessorwould inherently not vary due to variations 
manufacturing, operating voltage and temperature in the same way as the frequency capabilityof
the microprocessoron the same underlying substrate, as claimed.

Note that the term clock can refer to many different signals since the definition is broad,
and that it can also refer to the oscillator that is required to generate the clock. While a crystal-
controlled oscillator typically operates at a single speed, the circuitry around the crystal may be

Resp. To 3rd. O.A. 4
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designed so that the output of the entire oscillator circuit can be varied. Many mechanisms can be
used to control the output of a variable-frequency oscillator, including manual inputs, program-
controlled inputs, temperature sensors, or other devices. Non-crystal controlled oscillators are also
possible, and when they are designed as variable-frequency oscillators they are typically also

by manual inputs, program-controlled inputs, temperature sensors and other devices. 
The present invention is unique in that it applies, and can only apply, in the circumstance

where the oscillatoror variable speed clock is fabricated on the same substrate as the driven device.
The example given is a non-crystal controlled circuit, a ring oscillator. A ring oscillator will
oscillate at a frequency determined by its fabrication and design and the operating environment. 
Thus in this example, the user designs the ring oscillator (clock) to oscillate at a frequency
appropriate for the driven device when both the oscillator and the device are under specified
fabricationand environmentalparameters. Crucial to the present invention is that since both the
oscillatoror variable speed clock and driven device are on the same substrate, when the fabrication
and environmental parameters vary, the oscillation or clock frequency and the frequency capability
of the driven device will automatically vary together. This from all cited references in that
the oscillatoror variable speed clock and the driven device are on the same substrate, and that the
oscillator or variable speed clock varies in frequency but does not require manual or programmed
inputs or external or extra components to do so. Like the cited references, the driven device might
additionally contain clock generation circuitry to produce variations on the clock output of the
oscillatoror variable speed clock for the other circuitry on the device.

The remaining Bennett et al., Brantingham, Pollack, et et al. 
references, cited but not applied in a rejection, have been reviewed and found not pertinent to the
invention as claimed.

Based on the above remarks, the rejection under 35 USC 103 is believed to be overcome.
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, 

E. Higgins
Reg. No. 23,025

Five Palo Alto Square 
Palo Alto, CA 94306-2 155
Telephone: (415) 843-5145

Resp. To 3rd. O.A. 5
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NT

certify that this pap
Postal Service with sufficient 
Assistant Commissioner for P

Date:

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of

Charles H. Moore et al.

Serial No.

Filed: June 7, 1995

For: HIGH PERFORMANCE, LOW
COST MICROPROCESSOR

Art Unit: 2315

AMENDMENT

Palo Alto, CA 94306 

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

This Amendment is being submitted in response to the first Office Action in the

above-identified patent application.

IN THE SPECIFICATION 

At page 1, line 1, please change the title from "HIGH PERFORMANCE, LOW

COST MICROPROCESSOR" --HIGH PERFORMANCE MICROPROCESSOR HAVING 

VARIABLE SPEED SYSTEM CLOCK--.

21092053

,
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Please rewrite the Abstract as follows:

high performance, low cost microprocessor system having a variable speed 

herein. The microprocessor system includes an integrated circuit

unit and a ring oscillator variable speed system clock for clocking

processing unit and ring oscillator variable speed system

electronic devices of like type, which allows the central

The microprocessor system also

processing frequency dependent upon a variable speed

to exchange coupling control signals, address and

interface is independently clocked by

clock.

a second clock connected thereto.

IN THE CLAIMS

Please amend claims 19-20 and 65-66 as follows:

A microprocessor system, comprising a single integrated circuit 

a central p ng unit and a ring [counter] oscillator variable speed system clock 

connected to said c 

central processing 

ocessing unit for clocking said central unit, said

said ring [counter] oscillator variable speed system clock [being 
A

laim 19 additionally comprising an

said interface] , and a second clock independent of said

In a mi oprocessor integrated circuit, a method for clocking the 

microprocessor within the circuit, the steps of:

'3
2
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fabricating] providing a ring [counter] oscillator system clock 

nsistors within the integrated circuit, said plurality of transistors

disposed to vary similarly to operating characteristics of

oprocessor; [and the microprocessor each having a

ing operating characteristics which vary in the same way with

llator system clock for clocking the microprocessor, said 

a variable processing frequency dependent upon a

variable speed of said ring system clock. 
\

The ethod of Claim 65 additionally comprising the steps 

providing an

clocking the 

[counter] oscillator system c

buffering

microprocessor integrated circuit.

face for the microprocessor integrated circuit, [and] 

ce with a second clock independent of the ring 

interface received from said

\

Please add the following new claims 71-79:

71. The microprocessor including system memory coupled 

to said interface, to said second clock 

and operating synchronously with respect t variable speed system clock. 

further including the steps of

from said microprocessor in synchrony with said ring 

cilitate transfer of said information to and from system

memory synchronously espect to said ring oscillator system clock. 

21002053
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sposed upon a substrate, said central processing unit 

and including a first plurality of transistors;

aid substrate and connected to said central processing 

ral processing unit at a clock rate and including a

such that operating characteristics of said first

ansistors vary in the same way as a function of

rational parameters associated with said substrate,

ncy to track said clock rate in response to said

parameter variation) 

of claim 73 wherein said one or more parameters are 

erating temperature of said substrate, operating

process of said substrate. 

3 further comprising:

n said central processing unit and an

control signals, address and data

independent of said oscillator, connected to said 

ternal clock is operative at a frequency independent of a clock

wherein said external clock comprises a microprocessor system of

fixed-frequency clock which operates synchronously relative to said oscillator.

The microprocessor system of said oscillator comprises a ring

qcillator.

78. In a microprocessor

said central processing

including a central processing unit, a method for

the steps of:

21092053

4.

,
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providing said central pr

plurality of tra

clocking said central pr

said substrate, said oscillator b

with said central processing

dependent upon variation in

substrate, said processing fr
said variation in said one or

ing unit upon a substrate, said central processing unit

being operative at a processing frequency;
,c--

--
nit at a clock rate using an oscillator disposed upon

d so as to include a second plurality of transistors

ked by said oscillator at a variable frequency 
erational parameters associated with said

clock rate varying in the same way relative to
parameters associated with said substrate.

79. The method

ntral processing unit and an

external memory bus,

said inter

address and data between 

external clock wherein said external

lock frequency of said oscillator.clock is operative at 

/'

21092053
5 .
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REMARKS
This amendment responds to the first office action. Claims 19-20 and 65-66 have

been amended, and new claims 71-79 have been added.

The Examiner has requested that applicants update the status of the parent application. 

Applicants note that the parent application Serial No. has issued as U.S. Pat. No.

5,440,749. Also pursuant to the Examiner's request, a new title and new abstract more aptly

descriptive of the invention have been provided.

The Examiner has rejected claims 19-21 and 65-67 under 35 U.S.C. 112 as being

indefinite. With respect to the apparatus claims, the Examiner asserted that there exists no

functional relationship and interconnection between the claimed components. Similarly, the 
Examiner asserted that a functional relationship does not exist between the steps of the

method claims, and that it is unclear what the steps try to accomplish.

Applicants note that the present invention is directed to a microprocessor system 

including a central processing unit and a ring oscillator variable speed system clock 

connected thereto. In accordance with the claimed invention, the central processing unit and

the ring oscillator variable speed system clock are provided in a single integrated circuit.

This allows, for example, the central processing unit to track variations in the speed of the

ring oscillator variable speed system clock, since the elements of each are disposed in the

same integrated circuit. By this amendment the term "ring counter" has been replaced with

"ring oscillator", in order to more particularly identify the ring oscillator (FIG.

incorporated within a preferred implementation of the microprocessor system of the

invention.

Although applicants submit that the "functional relationship between the claimed 

central processing unit and system clock connected thereto is inherently clear, the apparatus 

and method claims have been amended in an effort to accommodate the Examiner's concerns
with respect to 35 U.S.C. For example, claim 19 now recites a "functional

relationship" in that it is made explicit that the ring oscillator variable speed system clock is
disposed to clock the central processing unit. Moreover, the central processing unit and ring

oscillator variable speed system clock are described as "each including a plurality of

electronic devices of like type". This allows the central processing unit to operate at a

21092053

6.
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variable processing frequency which depends upon a variable speed of the ring oscillator 

variable speed system clock. See, for example, the specification at page 31, line 33 to page 

32, line 1:

By deriving system timing from the ring oscillator 430, CPU 70 will always
execute at the maximum frequency possible, but never too fast. For example,
if the processing of a particular die is not good resulting in slow transistors, 
the latches and gates on the microprocessor 50 will operate slower than 
normal. Since the microprocessor 50 ring oscillator clock 430 is made from
the same transistors on the same die as the latches and gates, it too will 
operate slower (oscillating at a lower frequency), providing compensation 
which allows the rest of the chip's logic to operate properly.

Method claim 65 has been similarly amended, and recites the step of:

fabricating a ring oscillator system clock having a plurality of
transistors, said plurality of transistors having operating characteristics 
disposed to vary similarly to operating characteristics of transistors included 
within the microprocessor ... .

The method claims thus now prescribe a technique for clocking a microprocessor using a

ring oscillator system clock comprised of transistors having operating characteristics 

as those within the microprocessor. This advantageously allows the processing frequency of

the microprocessor to track the clock rate of the ring oscillator system clock.

The Examiner has rejected claims 19 and 65 under 35 U.S.C. 103 as being

unpatentable over Sheets. The Examiner stated that Sheets teaches a microprocessor system 

having a microprocessor and a variable speed clock generator. Although admitting that 

Sheets does not disclose that his clock is implemented using a ring oscillator, the Examiner 

opined that a "counter is a basis component of [a] clock generator". It was

that choosing the counter to be of the ring type is merely a matter of design choice. 

Applicants again observe that the present invention is directed to a system and method 

for clocking a central processing unit disposed within the same integrated circuit as a ring

oscillator variable speed system clock. This allows, for example, the central processing unit 

to track variations in the speed of the ring oscillator variable speed system clock, since the 

elements of each are disposed in the same integrated circuit. That is, the operational speed

of the microprocessor and ring oscillator clock are designed to vary similarly as a function of

variation in temperature, processing and other parameters affecting circuit performance.

21092053

7.
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I

The system of Sheets effects microprocessor clocking in a way which is entirely

dissimilar from that of the present invention, and in fact teaches away from Applicants’

clocking scheme. In particular, Sheets describes the use of discrete, commercially available 

microprocessor chips, the Motorola 68000 (col. 5, line driven by a separate clock 

(VCO 12 of FIG. 1). As is well known, such microprocessor chips include terminals or

pins, such as the CLK and INT terminals of microprocessor (FIG. for receiving inputs 

from external devices like the VCO 12 and fixed oscillator 103. Because the VCO 12 is not

integral with the microprocessor 101, Sheets has proposed a technique for adjusting the 

frequency of VCO 12 in accordance with a desired operating frequency of the

microprocessor 101. Specifically, a digital word indicative of this desired operating 

frequency is written by microprocessor 101 to VCO 12 by way of data bus 104 as a means

of adjusting clock frequency. 

The present invention does not similarly rely upon provision of frequency control

information to an external clock, but instead contemplates providing a ring oscillator clock 

and the microprocessor within the same integrated circuit. The placement of these elements 

within the same integrated circuit obviates the need for provision of the type of frequency

control information described by Sheets, since the microprocessor and clock will naturally

tend to vary commensurately in speed as a function of various parameters temperature)

affecting circuit performance. Sheets’ system for providing clock control signals to an

external clock is thus seen to be unrelated to the integral system of the

present invention. 

Although the foregoing clearly indicates the existence of a patentable distinction

between the system of Sheets and the present invention, claims 19 and 65 have nonetheless

been amended to advance prosecution of the application. Specifically, claims 19 and 65 now

explicitly recite that the ring oscillator and microprocessor are provided within the same 

integrated circuit. Moreover, these claims further state that the plurality of transistors

included within the ring oscillator clock have operating characteristics which vary similarly

to operating characteristics of transistors included within the microprocessor, thereby

enabling the processing frequency of the microprocessor to track the speed of the ring 

oscillator clock: 

21092053
8.

Case3:12-cv-03877-VC   Document97-5   Filed08/18/15   Page9 of 11



\

.,.The CPU 70 executes at the fastest speed possible using the adaptive ring 
counter clock 430. Speed may vary by a factor of four depending upon 
temperature, voltage, and process.
(page 32, lines 10-13)
Neither of these aspects of the present invention are suggested by Sheets. As

discussed above, Sheets describes the use of commercially available microprocessor chips,

and depicts the microprocessor 101 as being coupled to a separate clock VCO 12) by

way of a data bus 104 and address bus 105. Moreover, the VCO 12 clearly is not comprised

of transistors having operating characteristics disposed to vary similarly to those of

transistors within the microprocessor 101. Rather, the VCO 12 is seen to be comprised of
an LC oscillator (col. 3, line 58 and FIG. 6), which clearly is not adapted to mimic variation

in the speed of transistors within the microprocessor 

respectfully submits that amended claims 19 and 65 are patentable over Sheets, and requests

that the rejection thereof under 35 U.S.C. 103 be withdrawn.

Accordingly, applicant 

Since Schaire does not supplement the lack of teaching within Sheets with respect to

amended claims 19 and 65, it is also respectfully submitted that pending claims 20-21 and

66-67 are patentable over Sheets in view of Schaire. Further with regard to pending claims 

20 and 66, it is observed that Schaire provides no indication that bus interface unit 10 is

clocked by a signal from a clock different from that used to clock the host microprocessor.

That is, the origin of high-speed clock signal 230 (FIG. 1) provided to bus interface unit 10

does not appear to be described. Hence, Schaire fails to teach the claimed provision of

separate, independent clock signals to an interface buffer and microprocessor.

Accordingly, applicant respectfully requests that the outstanding rejection of claims 20-21

and 66-67 under 35 U.S.C. 103 be withdrawn.

By this amendment new claims 71-79 have also been added to more particularly 

identify the invention which appears to be available for protection. In this regard new claims

71-72 point out that information is transferred to and from the microprocessor in synchrony

with the ring oscillator system clock, and that this information is buffered to facilitate

transfer thereof to and from system memory synchronously with respect to the ring oscillator 
system clock. New claims 73-79 explicitly recite that the central processing unit and ring

oscillator include first and second pluralities of transistors, respectively, and that the

21092053
9.
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operating characteristics of these transistors vary in the same way as a function of variation

in operational parameters (e. , operating temperature) of the substrate. This advantageously 

allows a processing frequency of the central processing unit to track a clock rate of the ring 

oscillator as a function of substrate parameter variation.

Accordingly, in view of the above remarks, it is submitted that this application is now 

ready for allowance. Early notice to this effect is solicited.

If in the opinion of the Examiner, a telephone conference would expedite the

prosecution of the subject application, the Examiner is invited to call the undersigned at

(415) 843-5000.

Respectfully submitted, 

COOLEY GODWARD CASTRO
HUDDLESON TATUM

B

Reg. No. 23,025 
Cooley Godward Castro

Huddleson Tatum
Five Palo Alto Square 
3000 El Camino Real
Palo Alto, CA 94306-2155
(415) 843-5000

21092053
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I hereby certify that this correspondence is being deposited with the United States Postal 
with sufficientpostage as first class mail in an addressed to he Assistant Com

Date: 1-8-97 By:

for Patents, Washington, D.C. 20231, on .

IN UNITED STATES PATENT AMI) TRADEMARK OFFICE

In re application of Examiner: D. Eng

Charles H.

Serial No.

Filed:

For:

Moore et

18 I

Art Unit: 2315

AMENDMENT

Palo Alto, CA 94306

1995

HIGH PERFORMANCE
MICROPROCESSORHAVING
VARIABLE SPEED 
SYSTEM CLOCK 

Assi tant Commissionerfor Patents
Washington, D.C. 2023 1

Sir:

This Amendment is being submitted in response to the Final Rejection dated 8, 1996
in the above-identified patent application. 

IN THE CLAIMS
,65, 66, as follows; - - - - I-

ed). A microprocessor system, comprising a single integrated sircuit

[operatingat a variablepr variable speed and a speed of

Resp. To Fin.

Case3:12-cv-03877-VC   Document97-6   Filed08/18/15   Page2 of 6



Amended). In a microprocessor integrated circuit, a method for clocking the 

oscillator system clock [having a plurality] constructed of [transistors]
the integrated circuit, comprising the steps of

electronic within the integrated circuit, said [plurality of transistors] electronic devices 
teristics [disposed to] which will. because said ring oscillator system clock
are located within the same integrated circuit, vary [similarly to] together 

of [transistors] electronic devices included within the microprocessor; 

systemclock for clocking the microprocessor, said [central 
operating at a variable processing frequency dependent upon a

y comprising the steps of:
integrated circuit, 
pendent of the ring oscillator 

ceived from said microprocessor 
system clock[, and

integrated circuit]. 

3
The method of the [stepsl step of

3
transferring information to and from said microprocessor in synchrony with said ring

oscillator system clock[, and
buffering said information to facilitate transfer of said information to and from system

memory synchronously with respect to said ring oscillator system clock]. 

cessor system comprising: 
osed upon [a] an integrated circuit substrate, said central
ing frequency and [including] constructed of a first plurality

d integrated circuit substrate and connected to said central 
g said central processing unit at a clock rate and including a 

devices, thus the [designedsuch that] operating
said second plurality of transistors [vary] in the same way

as a function of parameter
with said integrated 
rate in response to

in one or more fabrication or operational parameters associated 
thereby enabling said processing frequency to track said clock

NANO-OO
Resp. To Fin. 2
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The microprocessor system of wherein said one or more 
operationalparameters [are included within the set consisting include operating temperature of
said operating voltage of said substrate[ ,and fabrication process of said substrate]. 

mended). In a microprocessor system including a centralprocessing unit, a method

at a variable frequency depen on variation in one or more fabrication or operational
substrate, said processing frequency and said 

clock rate varying in the same way
operational parameters associated 

to said variation in said one or more fabrication or
integrated circuit substrate.

REMARKS
Appreciation is expressed for the courteous and helpful telephone interview granted by the

Examiner on January 7 and 8,1997, with the undersigned attorney and Mr. George Shaw, 
representing the assignee of the application. The above changes to the claims are the
discussion in the interview. Proposed changes to claims and 73 were sent by to
the Examiner on January 7 to facilitate the further discussion on January 8. On January 8, the 
Examiner agreed that these changes merited furtherconsiderationof the applicationand appeared to
overcome the prior art of record. The following remarks in part summarize the discussion in the
interview and respond to specific points in the Final Rejection.

In the interview, the fact that operating characteristics of electronic devices in an integrated
circuit will track one another depending on variations in the manufacturing process used to make
the integrated circuit was discussed. This fact is described at page 3 1,line 1 through page 32,
1 of this application, in the context of the microprocessor system of this invention. This fact is 
utilized in the present invention to provide a variable speed clock for the microprocessor, with the 

NANO-OO
Resp. To Fin. Rej. 3
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\

clock sped varying in the same way as variations in the operating characteristicsof the electronic 
devices making up the microprocessor. This allows the microprocessor to operate at its fastest safe
operating speed, given its manufacturing process or changes in its temperature or 
voltage. In contrast, prior artmicroprocessor systems are given a rated speed based on possible
worst case operating conditionsand an external clock is used to drive them no faster than the rated 
speed. Under other than worst case operating the prior art microprocessors are actually
capable of operating at a faster clock speed than their rated speed.

The above changes to the claims have been made to bring out the above distinction over the 
prior artmore clearly. It is believed that they overcome the rejection of claims and
71-79 under 35 USC 112,define statutory subject matter, a system implemented as a single 
integrated circuit having defined characteristics or a process, as well as distinguishing over the
prior of record.

In the rejection under 35 USC 103, the Examiner contends that the Sheets reference
indicatesin lines 46-48 of column 2 that the system 100shown in Figure 1 is fabricated on

a single chip using MOS Specific issue is taken with the inclusion of the italicized 
language in this characterization of the reference. Sheets does not say that the system 100is on a
single chip, only that it is implemented in MOS technology. At column 5, lines 15-17, a specific 
exampleof the Motorola 68000microprocessor is given. That microprocessor is driven by an
externalclock that provides a clock signal to a designated pin of the microprocessor integrated 
circuit package. Applicants are aware of no prior art teaching or suggesting a variable speed 
oscillator in the same integrated circuitwith a microprocessor and clocking the microprocessor with
a clock speed that varies correspondingly with changes in operating characteristics of electronic
devices making up the microprocessor, as a result of being in the same integrated circuit as the 
microprocessor, as claimed. Even if the Examiner is correct that the variable clock in Sheets is in
the same integrated circuit as the microprocessor of system 100, that still does not give claimed
subject matter. In Sheets, a command input is required to change the clock speed. In the present 
invention, the clock speed varies correspondingly to variations in operatingparameters of the
electronic devices of the microprocessor because both the variable speed clock and the
microprocessor are together in the same integrated circuit. No command input
necessary to change the clock frequency. The rejection under 35 USC 103is believed to be
overcome.

Resp. To Fin. Rej. 4
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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, 

Reg. No. 23,025

Five Palo Alto Square

Telephone: (415) 843-5145 
Alto, CA 94306-2155

Resp. To Fin. Rej. 5
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