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1. I, Todd K. Moon, hereby declare as follows:

I. ENGAGEMENT AND COMPENSATION

2. T have been retained by Sony Group Corporation, Sony Corporation,
Sony Corporation of America, and Sony Electronics, Inc. (“Petitioners”) as an
expert in the infer partes review proceeding described above. I have been asked to
provide my technical review, analysis, insights, and opinions regarding the
references that form the basis for the grounds of unpatentability set forth in the
Petition for inter partes review of US 7,567,498 (the 498 Patent). For this service,
my billing rate is an hourly consulting fee of $450/hour, and I am reimbursed for
actual expenses. My compensation in no way depends on the outcome of this
matter.

3. This declaration sets forth my analyses and opinions based on the
materials I have considered thus far and the bases for my opinions. I understand
that this declaration will be used in the above mentioned inter partes review. In

forming my opinions, I have considered the following Exhibits:

Exhibit No. Description
1001 U.S. Patent No. 7,567,498 (“the 498 patent”).
1004 European Pat. App. Pub. EP 0999553 Al (“Cortellesi”).
1005 U.S. Pat. Pub. No. 2004/0089795 A1 (“Spencer”).
1006 U.S. Pat. App. Pub. US 2003/0206506 A1l (“Cohen”).




Patent No. 7,567,498

1007 Furchgott, “BASICs; from Vinyl to Digital, Hold the Crackle”,
The New York Times, January 1, 2004.

1008 File History of U.S. App. Ser. No. 10/862,942.

1009 U.S. Pat. No. 5,740,146 (“Webster”).

1010 U.S. Pat. No. 4,587,646 (“Graham”).

1011 U.S. Pat. No. 4,918,678 (“Dolby”).

1012 Excerpt from Collins Dictionary of Electronics,
HarperCollinsPublishers, 2004, p. 433.

1013 U.S. Pat. App. Pub. 2003/0131715 A1 (“Georges™).

1014 U.S. Pat. No. 7,376,191 (“Melick”™).

1015 U.S. Pat. No. 4,369,361 (“Swartz”).

1016 U.S. Pat. No. 5,051,799 (“Paul”).

1017 U.S. Pat. No. 6,007,228 (“Agarwal”).

1018 U.S. Pat. No. 7,072,249 (“Huang”).

1019 U.S. Pat. No. 7,191,193 (“Ben-Yaacov”).

1020 U.S. Pat. No. 6,801,971 (“Devine”).

1023 Excerpt from Universal Serial Bus Specification, Revision 1.1,

September 23, 1998.

II. SUMMARY OF OPINIONS

4. It is my opinion that claims 1-2 and 4-6 were obvious over Cortellesi.
5. It is my opinion that claim 3 was obvious over Cortellesi, in further

view of Georges.
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6. It is my opinion that claims 1-2 and 4-6 were obvious over Spencer in
view of Cohen.

7. It is in my opinion that claim 3 was obvious over Spencer and Cohen,
in further view of Georges.

III. QUALIFICATIONS

8. Ireceived my B.S. in Electrical Engineering and Mathematics (double
major) and M.S. in Electrical Engineering from Brigham Young University in
1988. Ireceived my Ph.D. in Electrical Engineering from the University of Utah
in 1991.

9. Ibegan teaching electrical and computer engineering at the Utah State
University (“USU”) in 1991. From 1991 to 1996, I was an Assistant Professor of
Electrical Engineering, and from 1996 to 2002, I was an Associate Professor of
Electrical Engineering. I currently serve as a Professor of Electrical and Computer
Engineering and served as the department head from 2007 through 2016.

10. I have over thirty years of experience in electrical engineering,
including extensive experience in digital communications of audio signals, signal
processing, and analog and digital design. I have taught numerous classes in the
field of signals and systems, including digital signal processing, circuits and
signals/signals and systems, digital control systems, digital systems design, and

mathematical methods for signals and systems. I have been a member of the IEEE
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Signal Processing Theory and Methods (SPTM) Committee and was the General
Conference Chair of the IEEE Signal Processing/SP Education Workshop in 2015.
I have been a reviewer for numerous journals and conferences, including the
International Conference on Acoustics, Speech, and Signal Processing, the
International Symposium on Circuits and Systems, and IEEE Transactions on
Signal Processing.

11. T have authored or co-authored four books: Advanced Signal
Processing: A Concise Guide, McGraw-Hill, 2020, Mathematical Methods and
Algorithms for Signal Processing, Prentice-Hall, 2000, Error Correction Coding:
Mathematical Methods and Algorithms, 1st Ed., Wiley, 2005, and Error Correction
Coding: Mathematical Methods and Algorithms, 2nd Ed., Wiley, 2021. T have
authored or coauthored more than 50 journal papers and over 140 conference
papers on topics including signal processing to audio and acoustics, signal
processing and design, and digital signal processing.

12. My qualifications and publications are set forth more fully in my
curriculum vitae, attached as Ex. 1003.

IV. MY UNDERSTANDING OF THE RELEVANT LAW
A. Claim Construction

13. Tunderstand that a claim term in an inter partes review is to be

interpreted according to standards applied by district courts. First, the language of
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the claims themselves is of primary importance in the effort to determine precisely
what it is that is patented. The terms used in a claim are generally given the
ordinary and customary meaning that the terms would have to a person of ordinary
skill in the art in question at the time of the alleged invention, unless the term is
expressly defined in the patent. The person of ordinary skill in the art reads the
claim in the context of the entire patent, including the specification. Next to the
language of the claims, the specification is the single best source for interpreting
the claim terms. The claims may also be interpreted using the record of
correspondence between the patent applicant and the Patent Office, and also with
reference to other sources of evidence that can help to define the meaning of terms
to a person of ordinary skill in the relevant time frame. I define the relevant time
frame in 37, below.

B. Anticipation

14. I understand that a claim in an issued patent can be invalid if it is
anticipated. In this case, “anticipation” means that there is a single prior art
reference that discloses every element of the claim, arranged in the way required
by the claim.

15. Tunderstand that an anticipating prior art reference must disclose
each of the claim elements expressly or inherently. I understand that “inherent”

disclosure means that the claim element, although not expressly described by the
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prior art reference, must necessarily be present based on the disclosure. I
understand that a mere probability that the element is present is not sufficient to
qualify as “inherent disclosure”.

C. Obviousness

16. T understand that a claim in an issued patent can be invalid if it is
obvious. Unlike anticipation, obviousness does not require that every element of
the claim be in a single prior art reference. Instead, it is possible for claim
elements to be described in different prior art references, so long as there is
motivation or sufficient reasoning to combine the references.

17. Tunderstand that a claim is invalid for obviousness if the differences
between the claimed subject matter and the prior art are such that the subject
matter as a whole would have been obvious at the time the alleged invention was
made to a person having ordinary skill in the art to which said subject matter
pertains.

18. T understand, therefore, that when evaluating obviousness, one must
consider obviousness of the claim “as a whole”. This consideration must be from
the perspective of the person of ordinary skill in the relevant art, and that such
perspective must be considered as of the “time the invention was made”.

19. The level of ordinary skill in the art is discussed in §71 below.
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20. The relevant time frame for obviousness, the “time the invention was
made”, is discussed in 937, below.

21. Tunderstand that in considering the obviousness of a claim, one must
consider four things. These include the scope and content of the prior art, the level
of ordinary skill in the art at the relevant time, the differences between the prior art
and the claim, and any “secondary considerations”. I understand that these four
things were specified by the U.S. Supreme Court in a case called Graham v. John
Deere, and are therefore called the “Graham factors”.

22. Tunderstand that “secondary considerations” include real-world
evidence that can tend to make a conclusion of obviousness either more probable
or less probable. For example, the commercial success of a product embodying a
claim of the patent could provide evidence tending to show that the claimed
invention is not obvious. In order to understand the strength of the evidence, one
would want to know whether the commercial success is traceable to a certain
aspect of the claim not disclosed in a single prior art reference (i.e., whether there
1s a causal “nexus” to the claim language). One would also want to know how the
market reacted to disclosure of the invention, and whether commercial success
might be traceable to things other than innovation, for example the market power
of the seller, an advertising campaign, or the existence of a complex system having

many features beyond the claims that might be desirable to a consumer. One

10
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would also want to know how the product compared to similar products not
embodying the claim. I understand that commercial success evidence should be
reasonably commensurate with the scope of the claim, but that it is not necessary
for a commercial product to embody the full scope of the claim.

23. Other kinds of secondary considerations are possible. For example,
evidence that the relevant field had a long-established, unsolved problem or need
that was later provided by the claimed invention could be indicative of non-
obviousness. Evidence that others had tried, but failed to make an aspect of the
claim might indicate that the art lacked the requisite skill to do so. Evidence of
copying of the patent owner’s products before the patent was published might also
indicate that its approach to solving a particular problem was not obvious.
Evidence that the art recognized the value of products embodying a claim, for
example, by praising the named inventors’ work, might tend to show that the claim
was non-obvious.

24. I further understand that prior art references can be combined where
there 1s an express or implied rationale to do so. Such a rationale might include an
expected advantage to be obtained, or might be implied under the circumstances.
For example, a claim is likely obvious if design needs or market pressures existing
in the prior art make it natural for one or more known components to be combined,

where each component continues to function in the expected manner when

11
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combined (i.e., when there are no unpredictable results). A claim is also likely
invalid where it is the combination of a known base system with a known
technique that can be applied to the base system without an unpredictable result.
In these cases, the combination must be within the capabilities of a person of
ordinary skill in the art.

25. Tunderstand that when considering obviousness, one must not refer
to teachings in the specification of the patent itself. One can, however, refer to
portions of the specification admitted to be prior art, including the “Background”
section. Furthermore, a lack of discussion in the patent specification concerning
how to implement a disclosed technique can support an inference that the ability to
implement the technique was within the ordinary skill in the prior art.

V. TECHNICAL INTRODUCTION
A. Background

26. The following is a brief technical background covering some
concepts relevant to the 498 patent specification and its claims.

27. The *498 patent relates to turntables for replaying audio signals
recorded on vinyl records, and in particular, producing digital signals from such
turntables.

28. Prior to the widespread use of magnetic tapes and compact disks,

vinyl records were the primary way to record and re-play music. A vinyl record is

12
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a flat disk of (usually) black plastic. On the surface of this disk is a long, narrow,
groove. The groove runs in a spiral from the outside toward the center, and is used
to store an audio recording as undulations in the sidewall of the groove. To
convert these undulations into sound, a needle (or “stylus™) is placed in the groove,
and runs along the groove as the disk turns on a turntable. As the stylus moves
along the groove, the undulations on the sidewalls of the groove cause the stylus to
vibrate. If done at the correct speed, the vibrations of the stylus correspond to the
vibrations in the air that humans perceive as sound.

29. To move the stylus at the correct speed to reproduce sound, the
stylus is typically held mostly stationary as the record rotates (there is some inward
motion of the stylus as it follows the spiral grooves in the record). The rotation of
the record is accomplished using a device called a turntable. A turntable has a
platter that supports the record, and a drive motor which rotates the platter. The
rotating platter, in turn, moves the record such that the stylus progresses along the
spiral groove. A diagram of a typical turntable is shown below, which is Fig. 2

from the “Spencer” prior art (the subject of grounds 3 and 4):

13
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FIG. 2

RS

102
(Ex. 1005, Fig. 2). As shown in Fig. 2 of Spencer, the turntable 100 has a rotatable
platter 112 on which a record may lie. (Ex. 1005, 490034-0035). The record is read
by a stylus, which is found within a “phono cartridge” 122. (Ex. 1005, 40036). The
phono cartridge 122 is attached to a tone arm 124. (Ex. 1005, §0036). The tone arm
124 1s mounted on a pivot at 126. (Ex. 1005, 90036). The pivot allows the tone arm
to rotate, which allows the stylus to follow the spiral groove on the surface of the

record, as the record turns.

14
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30. In early record players, called phonographs, the tiny vibrations of the
stylus would be mechanically amplified. In later record players, the vibrations of
the stylus were applied to an electrical transducer. The transducer translated the
mechanical vibrations of the stylus into an analog (continuously varying) electrical
signal. An example of such a signal (graphed as a changing voltage versus time),
is shown here:

0.5
0.4
0.3

/\/\/\/\N .
A VYWY

-0.4
—0.5

voltage

31. The analog electrical signal is useful because it can be electrically
amplified and transmitted. To reproduce sound, the analog electrical signal could
be output to speakers, which transduce the analog electrical signal into sound.

32. Analog sound systems, however, are subject to noise. Noise could
arise, for example, from degradation of the storage medium (e.g. the vinyl record),
from thermal noise in the electronics of the sound system, or from outside
interference. More modern sound systems rely increasingly on digital audio

techniques, which can alleviate much of the noise. In a digital audio system, the

15
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electrical signal that represents the vibrations of sound (the analog signal) is
translated into a series of numbers, using a device called an “analog-to-digital
converter” (alternately “AD converter” or “A/D converter”). An “analog-to-digital
converter”, in the relevant timeframe, was a small integrated circuit that converted
an analog waveform into digital data by “sampling” the waveform at regular
intervals in time, then converting the sampled values into a numerical
representation. “Sampling” means measuring the value of the waveform at various

points in time, as illustrated below.

0.5
0.4
0.3

0.2

0.1

0.0 -+ time
0.1 +
0.2
-0.3

-0.4
-0.5

voltage

In the figure, the black circles represent points of measurement; for example, the
first black circle at time unit 1 (one graph increment from the left side) would have
the measurement value 0.35 V, the second circle has the measurement value 0.45 V,

etc.

16
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33. Once the values of a waveform are sampled, the numbers
representing the sampled values can be stored and transmitted as binary numbers,
represented only by ones and zeroes. This is advantageous, because it allows the
system to correct for noise. For example, in a digital system, if a transmitter sends
the value 1.0, but—because of noise—the receiver actually receives a value of
0.93, the receiver will still be able to guess that the value should have been 1.0, and
not the only other possible value, zero. In this way, many errors in a digital system
can be corrected, allowing digital systems to eliminate much of the noise that
plagued analog systems. Other methods of eliminating the effect of noise and
errors are also possible using digital systems.

34. Even older vinyl records that initially produced an analog signal
when played using a stylus could still benefit from digital technology. To obtain
those benefits, the output of transducer in a phono cartridge could be sent to an
analog-to-digital converter. This would convert the analog signal to a digital
signal. The conversion to a digital signal was advantageous, because the digital
signal was less subject to noise and could be processed by digital computers.

35. Accordingly, in the late 1990s and early 2000s, it became relatively
common to digitize the output of analog turntables. The Background of the *498
patent states that:

“The SPDIF (Sony/Phillips Digital Interface) has been built into

17
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some turntables in order to provide a digital output. However, this is
not a standard protocol such as USB (universal serial bus) or firewire
(IEEE 1394).”

(Ex. 1001, 1:35-38).

36. In January 2004 (six months prior to the filing date of the application
leading to the *498 patent), the New York Times printed an article suggesting to
readers that they turn their vinyl records into digital recordings by connecting the
output of a turntable to an analog-to-digital converter and a computer. (Ex. 1007,
p. 002). The Times suggested that doing so would allow users to reduce noise and
to take advantage of digital audio processing software. (Ex. 1007, p. 002).

VI. RELEVANT TIMEFRAME FOR DETERMINING OBVIOUSNESS

37. Tunderstand that obviousness must be evaluated at the time the
alleged invention was made. From the front page of the *498 patent (left column,
field “[22] Filed”), I understand that the first patent application was filed on June
8,2004. I will assume for the purpose of this report that June 8, 2004, is the date
the purported invention was made, with the understanding that my testimony will
also be applicable to some time prior to June 8, 2004, approximately in the early-
to-mid 2000s. I may refer to this time period as the “relevant time frame”, and my
testimony concerning obviousness is directed to this timeframe, even if |

occasionally do not explicitly use a past tense.

18
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VII. CLAIMS OF THE °498 PATENT.
38. The ’498 patent is directed to a turntable with a digital output. The

patent contains only two paragraphs describing the embodiments. (Ex. 1001, 2:7-

52). Each paragraph has a corresponding Figure. Figure 1 is reproduced here:

Audio out 10
()/l 18 ‘/
S

- =
10|~ o 12

/ \
/ . (—/ Computer

f | \ 22
ﬂ?\i cogt?ols;ler . } SEEEEE 100
ﬁm\ 5 5
~ z d

“l—u-—--'-"'ll‘.I

Phono cartridge

FIG. 1

(Ex. 1001, Fig. 1). Figure 1 shows a turntable with standard analog components,
such as the platter 12, the tone arm 14, and a phono cartridge 16. (Ex. 1001, 2:10-
14). When the phono cartridge picks up vibrations, its analog output is sent to ADC
(“Analog to Digital Converter”) 18, and then processed by a USB (universal serial
bus) controller 20. (Ex. 1001, 2:14-21). The controller provides a USB output that

can be used to communicate with a computer. (Ex. 1001, 2:23-28). Essentially the

19
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same device is described with respect to the embodiment of Fig. 2, but with an IEEE-
1394 (“Firewire”) connection. (Ex. 1001, 2:29-52, Fig. 2).

39. Claim 1 of the *498 patent is reproduced here with added element

numbering:

“1[a]. A turntable including:

[1b] a rotatable platter;

[1c] a tonearm for receiving a phono cartridge for generating an
analog audio signal representative of an audio recording;

[1d] an analog to digital converter for receiving an analog audio
signal from the phono cartridge; and

[1e] a controller responsive to said analog to digital converter
for generating an output digital audio signal of music or speech
representative of an audio recording from an output of said analog
to digital converter, representative of said analog audio signal;

[1f] wherein said analog to digital converter and said controller
are included within said turntable; and

[1g] wherein said output digital audio signal is output from said

turntable and uses standard computer protocol.”

Elements 1[a] — [1c] merely claim standard components of turntables known for
decades. The claim adds an analog-to-digital converter, a controller, and a standard

computer protocol.

20
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VIII. CLAIM CONSTRUCTION

40. My understanding of the legal requirements for claim construction is
provided beginning at 13 above.

A. Claim 1 — “Turntable”

41. The preamble of claim 1 recites “A turntable including”. The word
“turntable” should be construed, because it had two different meanings in the
relevant timeframe. One meaning of turntable was a rotatable platter to support a
vinyl record together with a drive mechanism for rotating the platter. (e.g. Ex.
1012). Another meaning was an appliance for playing records that included a
rotatable platter and drive. (e.g. Ex. 1007, pp. 001-002).

42. In the ’498 patent, a “turntable” means an appliance for playing
records that includes a rotatable platter, but is not merely the platter and associated
drive mechanism. The claims of the 498 patent support this construction. The
claims require that “said analog to digital converter and said controller are included
within said turntable”. (Ex. 1001, 3:4-5). This makes far more sense if the
turntable 1s the entire appliance, because it would be unreasonable to include an
analog to digital converter and controller (which are typically integrated circuits)
into the moving parts of a turntable platter and drive. Furthermore, the
specification of the 498 patent describes “a USB signal being generated from the

turntable 10 from a USB jack 22 which is on the cabinet of the turntable 10.”

21
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(Ex. 1001, 2:23-25)(Emphasis added). The fact that the turntable includes a
“cabinet” indicates that the *498 patent refers to the entire device, rather than just
the platter and drive mechanism. Thus, the term “turntable” should be construed as

an appliance for playing records that included a rotatable platter.

IX. DETAILED EXPLANATION OF THE REASONS FOR
UNPATENTABILITY

Ground 1. Claims 1-2 and 4-6 were obvious over Cortellesi

43. It is my opinion that claims 1-2 and 4-6 are obvious over European
Pat. Publication EP 0999553 A1 (“Cortellesi”)(Ex. 1004).

A. Effective Prior Art Date of Cortellesi

44. T understand that Cortellesi is a European patent application
publication that was published on May 10, 2000, and is thus prior art.

B. Overview of Cortellesi

45. Cortellesi is directed to a device that can be used by professional
disk jockeys (“DJs”). (Ex. 1004, 1:3-8). Cortellesi specifically teaches that its
apparatus is for the playing of records:

“The present invention relates to the professional playing of records
and particularly is directed to the personnel of discos, dance-halls
and restaurants, where there is the problem of having a lot of records

available....”

(Ex. 1004, 1:3-8)(Emphasis added).

22
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46. Cortellesi shows a turntable apparatus, as shown in its Fig. 4,

reproduced here:

HEREEEEY EEEEEEEE
—o D

FIG. 4
(Ex. 1004, Fig. 4). Cortellesi states that Fig. 4 has a “common record player”. (Ex.
1004, 4:40-46). Visible in Fig. 4 are the platter, tone arm and phono cartridge of the
record player.
47. Cortellesi also teaches a computer system within its apparatus, as

shown in Fig. 1, reproduced here, with blue- and red-dashed boxes added:

23
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L AUDIOOUTPUT

—= DIGITAL OUTPUT

(HE7S

FIG. 1

(Ex. 1004, Fig. 1). As highlighted in the Figure, Cortellesi teaches an analog-to-
digital converter (shown in a blue-dashed box, labeled “CA/D”) that outputs to a
controller in the form of a microprocessor “EC” (shown in a red-dashed box). (Ex.
1004, 2:25-37). The controller outputs a variety of interfaces, including a USB
interface. (Ex. 1004, 4:8-12).

48. Cortellesi teaches that its apparatus is

“for disk jockeys to store, handle and play pieces of music in
succession includes means for receiving and storing the desired
pieces of music in digital form, means for the digital/analogue
conversion of the selected pieces of music to play/listen to them, and
means for allowing the disk jockey to change manually the rhythm

of the pieces of music to be played in real time.”

24
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(Ex. 1004, Abstract).

49. Cortellesi teaches that disk jockeys can use the apparatus to play
music from a variety of sources and record the music digitally on a hard disk.
Cortellesi states:

“the apparatus makes it possible to record pieces of music both live

through microphone or preamplified line connection and directly

from standard playing units, such as compact disk players, tape

recorders, and record players. The hard disk holding the pieces of

music 1s located within the apparatus or in additional outside

modules. The pieces of music stored in the hard disk are identified

by their peculiar data which can be entered manually or, if possible,

received automatically by a data source.”
(Ex. 1004, 1:30-39)(Emphasis added). This has at least two advantages: (1) a DJ
can store a lot of music on the hard drive, and (2) the microprocessor can be used to
play multiple pieces of music at once and perform rhythmic synchronization. (Ex.
1004, 5:7-35).

50. Cortellesi also teaches using a “virtual disk”. The “virtual disk” can

be placed on Cortellesi’s turntable (as shown, e.g., in Fig. 4). (Ex. 1004, 4:40-42).
As the virtual disk moves, small metal balls embedded in the disk will trigger a
magnetic sensor that can be positioned over the disc (sensor “SD” in Fig. 4), which

allows the turntable to output electrical signals indicating the movement of the

virtual disk. (Ex. 1004, 4:33-50). The movement of the disk can be correlated by
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the microprocessor to a stored piece of music. (/d.). This allows a DJ to perform
“scratching” and synchronization operations. (Ex. 1004, 1:40-46).

C. Rationale (Motivation) Supporting Obviousness

51. T am of the opinion that, while a POSITA would understand that
Cortellesi has all components of the *498 patent claims, Cortellesi does not always
expressly describe or name those components. However, the claims would have
been obvious. There are three principal instances where obviousness is employed:

52. First, while Cortellesi teaches that its inventive apparatus has a
“common record player”, as shown in Fig. 4, Cortellesi does not specifically name
each of the features of common record players (a platter, tone arm and phono
cartridge) that are recited in claim 1 of the *498 patent.

53. However, it would have been obvious to provide those features.
Cortellesi teaches that its apparatus (e.g. as embodied in Fig. 4) is a “common
record player”. (Ex. 1004, 4:40-46). A common record player in the relevant
timeframe had a rotatable platter, a tone arm and a phono cartridge with a stylus
for engaging the surface of a vinyl record and producing an analog electric signal.
(Ex. 1010, Abstract, 15:24-28; Ex. 1011, Fig. 11, 13:55-14:15, Fig. 3B, 12:48-56,
20:27-38; Ex. 1006, 990008, 0015).

54. Moreover, while Cortellesi does not use the terms “platter”, “tone

arm”, and “phono cartridge”, Figure 4 of Cortellesi does, in fact, show these
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elements. The elements are indicated with annotations in the reproduction of Fig.

4, below:
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55. Because Cortellesi teaches using a “common record player”, because

phono cartridge
rotatable

o platter

-
Tone arm -

FIG. 4

a common record player in the relevant timeframe had certain standard features,
and because Cortellesi actually shows these features in Fig. 4, it would have been
obvious to provide the standard features of a record player in Cortellesi’s turntable.

56. Second, Cortellesi refers to “a first embodiment of the apparatus
provided with a record player” as shown in Fig. 4. Cortellesi’s detailed description
with respect to this embodiment focuses on a “virtual disk™. (Ex. 1004, 4:33-50).
It would, however, have been obvious to use the record player of Fig. 4 to

playback standard vinyl records containing audio recordings, and connect the
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analog output to the analog-to-digital converter and controller specified by
Cortellesi.

57. It is clear that Cortellesi contemplates digitizing the analog audio
output of record players in general. (Ex. 1004, 1:3-11). Specifically, Cortellesi is
attempting to address, among other things, a problem that plagued disk jockeys:
having to transport a large collection of records to sites where the disk jockey is
performing. (Ex. 1004, 1:3-11). Cortellesi states:

“The present invention relates to the professional playing of records
and particularly is directed to the personnel of discos, dance-halls
and restaurants, where there is the problem of having a lot of records
available, as well as professionals so-called disk jockeys working in
discos and private broadcasting companies with the need of being
always ready to transmit pieces of music by request or jingles

without solution of continuity.”

(Ex. 1004, 1:3-11).

58. To avoid this problem, Cortellesi’s system allows a disk jockey to
digitize a collection of records, by converting the audio on the record to digital
form and storing the recording on a hard disk. (Ex. 1004, 1:18-23). In Cortellesi’s
words:

“The present invention aims at overcoming the problems mentioned
above by providing a cheap, reliable, portable electronic apparatus

using a dedicated hard-disk where it is possible to store digitally
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several pieces of music and to play them without the need of having
the original musical supports or records.”
(Ex. 1004, 1:18-23)(Emphasis added).
59. Cortellesi specifically teaches recording the output of record players:

“The recording function provided by the apparatus makes it possible
to record pieces of music both live through microphone or
preamplified line connection and directly from standard playing
units, such as compact disk players, tape recorders, and record
players.”
(Ex. 1004, 1:30-34, see also 3:25-29, 5:7-11)(Emphasis added).
60. To record music from record players, Cortellesi teaches using the

analog-to-digital converter (“CA/D”):

“According to a preferred embodiment the apparatus of the invention
includes: ... a digital/analogue converter CA/D for storing
directly from audio analogue sources (vinyl records, tapes, radio,

live) and for receiving signals from a virtual disk, if any....”

(Ex. 1004, 2:22-37)(Emphasis added).

61. It would have been obvious to use the record player device of Fig. 4
to play vinyl records containing audio recordings of music, to digitize the output
using the analog-to-digital converter, and process the digital output using the

microprocessor.
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62. There are four reasons for this. First, the record player of Fig. 4 is
described as a “common record player”, and the platter, tone arm, and phono
cartridge are visible in Fig. 4. (Ex. 1004, Fig. 4). This alone would already
suggest the use of the record player of Fig. 4 for its common purpose: playing
records. Second, it would have been obvious to play records using the record
player of Fig. 4 to record the output digitally, as described above, so that a disk
jockey could avoid carrying a large collection of records to a venue. Third, it
would have been obvious to play records in order to take advantage of the ability to
mix and otherwise digitally manipulate recordings using the microprocessor.
Fourth, it would have been obvious to play records not owned by a disk jockey, but
first available at a venue, e.g., handed to a disk jockey by a venue manager or
patron as a request.

63. Cortellesi teaches (although not in the context of Fig. 4) that there
can be multiple analog inputs, and that certain analog inputs could come from
external units. (Ex. 1004, 1:30-34). This raises the possibility that an external
record player (which would not “include” the analog-to-digital converter or
controller shown in Fig. 2 of Cortellesi per claim element [1f]) could be used in
conjunction with Cortellesi’s invention. The possibility of such an external record
player, however, would not also exclude the possibility of playing records and

digitizing the output from the record player of Fig. 4. Cortellesi provides for
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generic analog inputs that could come from a variety of sources including, but not
limited to, record players. (Ex. 1004, 1:30-34, 5:7-11). This allows a disk jockey
to connect to outside analog sources if desired. (/d.). External record players
might be desirable, for example, in the context of embodiments other than the
specific embodiment of Fig. 4, or even with the embodiment of Fig. 4, if the disk
jockey has access to a professional-quality external record player, a record player
with an alternate speed, or wants to mix the outputs of two record players.

64. Furthermore, Fig. 4 shows a sensor (““SD”) for use with a virtual
disk. (Ex. 1004, Fig. 4, 4:40-55). However, it is obvious that Fig. 4 is not
provided exclusively for use with the virtual disk. This is obvious for several
reasons. First, the virtual disk does not require the use of the standard tone arm
(called a “pick-up arm” in Cortellesi)(Ex. 1004, 4:40-42), but the tone arm is
nonetheless visible in Fig. 4. (Ex. 1004, Fig. 4). This indicates that the record
player has the dual purpose of playing standard records or measuring the position
of a virtual disk. Second, Cortellesi indicates that when a virtual disk is placed on
the platter the place of the tone arm is taken by a magnetic sensor (“SD”),
indicating that the sensor is movable. (Ex. 1004, 4:40-55). Even so, the sensor SD
operates magnetically, and thus does not interfere with the surface of the record.

65. As the third way in which obviousness is used, Cortellesi teaches

directly an embodiment of its invention that is encompassed by a turntable product
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as shown in Fig. 4. Alternatively, and to the extent it is at all unclear where the
analog-to-digital converter is, it would have been obvious to “include” the analog-
to-digital converter and controller within the turntable of Fig. 4. Specifically,
Cortellesi explains that the invention is a “[pJortable apparatus for storing,
handling and listening to pieces of music”. Because the analog-to-digital converter
(CA/D) and the controller (EC) are both necessary for these functions, it would
have been obvious to “include” them within the turntable. (Ex. 1004, 2:23-3:37,
2:50-58, 3:25-36, 4:23-55). The inclusion of the analog-to-digital converter
(CA/D) and the controller (EC) is noted directly by Cortellesi’s teaching that Fig. 4
represents an embodiment of its apparatus (which contains the analog-to-digital
converter (CA/D) and the controller (EC)). Integrating these components would
have increased the portability and ease of use, as opposed to connecting or
installing the components once on-site at a disco hall, dance club or restaurant.

66. A POSITA further would have found it obvious to integrate an
analog-to-digital converter and controller within the turntable of Cortellesi. In the
relevant timeframe, analog-to-digital converters and controllers were small
integrated circuits that had been integrated into the housings of numerous
consumer products. (Ex. 1014, 7:53-67; Ex. 1015, 5:19-25; Ex. 1016, Abstract;
Ex. 1017, 7:35-39; Ex. 1018, Figs. 5-7, rn. 3, 4, and 41, 5:12-33; Ex. 1019, 4:26-

39). It would have been obvious to manufacture the device with integrated circuits
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within the housing in order to protect these components from dirt, moisture, and
electrical discharge, to make the product more attractive and less cumbersome to
users, to avoid potential electric shock to users, and avoid additional external
wiring. This could have been done with no unpredictable results.

67. The inclusion of the analog-to-digital converter (CA/D) and the
controller (EC) in the turntable was thus suggested by Cortellesi, would have
provided well-known advantages, was a concept that had been broadly used in the
past with a variety of electronic devices, and would have had no unpredictable
results.

68. More specific detail regarding rationale supporting obviousness will
be provided in the claim mapping section below, under each element where
relevant.

D. Graham Factors

69. I have considered what the level of ordinary skill in the art of the
’498 patent was in the relevant timeframe. In considering the level of ordinary
skill, T have taken into account the levels of education and experience of persons
working in the field, the types of problems encountered in the field, and the
sophistication of the technology. I understand that a person of ordinary skill in the
art 1s a hypothetical person that is deemed to be aware of the content of all

analogous prior art. In the relevant timeframe, the level of ordinary skill
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encompassed a person having a Bachelor’s Degree in electrical engineering or a
related field and three years of experience relating to audio technology or signal
processing, where a higher level of education may substitute for experience. |
believe that [ have at least that level of skill in the relevant timeframe and that I can
opine as to the perspective of a person of a person of ordinary skill in the art in the
relevant time frame.

70. The scope and content of the prior art are discussed throughout the
Ground.

71. The differences between the prior art and the claims are discussed
in the section entitled “Rationale (Motivation) Supporting Obviousness”, above,
and in the claim mapping, below.

72. 1 am not aware of any secondary considerations that would make
an inference of non-obviousness more likely.

E. Reasonable Expectation of Success

73. A POSITA in the relevant timeframe would have had a reasonable
expectation of success in using the prior art in the manner discussed in this
petition. The art was relatively predictable in the relevant timeframe, and a
POSITA would have been familiar with the use of analog to digital converters and
controllers that are housed inside products such as record players. A POSITA

would have been able to make any necessary modifications to implement the
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Ground, and in particular would have been able to connect the analog output of a
turntable, such as the one shown in Fig. 4 of Cortellesi, to the analog-to-digital
converter and microprocessor train of Cortellesi. As just one point of reference,
the 498 patent itself specifically mentions that “[t]he SPDIF (Sony/Phillips Digital
Interface) has been built into some turntables in order to provide a digital output”.
(Ex. 1001, 1:35-36). The only claimed difference is to use a different standard for
the digital output (USB or firewire). (Ex. 1001, 1:37-38).

F. Analogous Art

74. Cortellesi is analogous art because it is in the same field as the *498
patent (audio signals technology). (Ex. 1001, Abstract)(Ex. 1004, Abstract).
Furthermore, the methods of Cortellesi would have been reasonably pertinent to
the problems facing the named inventors, for example, the problem of using analog
audio signals in a digital context. (Ex. 1001, 1:13-18, 1:31-38)(Ex. 1004, Abstract,
2:22-37).

G. Claim Mapping

75. This section maps the challenged claims to the relevant disclosures
of Cortellesi, where the claim text appears in bold-italics, and the relevant mapping
follows the claim text. Numbers and letters have been added in brackets (e.g. 1[a],

[1b]) to certain claim elements, to facilitate the discussion.
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CLAIM 1

“l[a]. A turntable including:”
76. Cortellesi teaches a turntable. Cortellesi discloses the use of a
record player, which was a well-known device using a turntable. Cortellesi states:

“The recording function provided by the apparatus makes it possible
to record pieces of music both live through microphone or
preamplified line connection and directly from standard playing
units, such as compact disk players, tape recorders, and record

players.”

(Ex. 1004, 90002)(Emphasis added). A record player is shown, for example, built

into Cortellesi’s device in Fig. 4 of Cortellesi, reproduced here:
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(Ex. 1004, 4:27-32, Fig. 4).
77. It is clear that the record player both is a turntable (as described in
the claim construction section) and has a turntable mechanism:

“The disk is placed on the turntable of a common record player
and handled as a common long playing record (L.P.), however,
without using any pick-up arm. The place of the latter is taken by a
directional sensor of magnetic flux SD which is integral with the
record player and positioned over the disk so as to stand above the

ball ring 12 at about 2 mm therefrom, as shown in Fig. 4.”

(Ex. 1004, 4:40-46)(Emphasis added).
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“[1b] a rotatable platter;”

78. A POSITA would have understood that Cortellesi’s turntable (Ex.
1004, 4:40-46), has a rotatable platter, because a rotatable platter was typically part
of a common record player. (Ex. 1011, Fig. 11, 13:55-14:15)(Ex. 1006,
10015)(“Turntable 14 includes typical turntable components such as a platter 15
(see FIG. 2) upon which record 12 is placed, a motor to drive the platter at 331/3,
rpm....”)(Emphasis added). Here, “rpm” stands for revolutions per minute,
indicating that the record is rotating on the turntable platter.

79. A rotatable platter furthermore would have been obvious from
Cortellesi’s disclosure of the turntable (Ex. 1004, 4:40-46) and the disclosure of
the rotation of the turntable (Ex. 1004, 4:47-50, 8:17-24), because a rotatable
platter was a standard component of a turntable in the relevant timeframe. (Ex.

1011, Fig. 11, 13:55-14:15)(Ex. 1006, §0015).

“[1c] a tonearm for receiving a phono cartridge for generating an
analog audio signal representative of an audio recording;”

80. Cortellesi teaches a tone arm, which is visible in Fig. 4. (Ex. 1004,
4:40-46). A POSITA would have recognized the tone arm. Cortellesi’s disclosure
refers to a “pick up arm”, which a POSITA would have recognized as the main
arm portion of a “tone arm”. (Ex. 1010, 7:41-48). The entire tone arm, including

the pick-up arm, is visible in Fig. 4.
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81. Cortellesi discusses using a “virtual disk™ in connection with the
turntable shown in Fig. 4. (Ex. 1004, 4:27-46). The virtual disk of Cortellesi is
said to be employed “without using any pick-up arm”. (Ex. 1004, 4:27-46).
Instead, “[t]he place of the [pick up arm] is taken by a directional sensor of
magnetic flux SD”. (Id.). Fig. 4 shows the arrangement, where the tone arm (left
side) remains in its resting position, and instead, a sensor SD (bottom middle) is
engaged. In the version of Fig. 4, shown immediately below, I have identified the
tone-arm (left side) using a blue-dashed box and label, while the directional sensor

of magnetic flux SD is shown using a red-dashed box and label:
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¥IG. 4 of magnetic flux SD
(Ex. 1004, Fig. 4, 4:40-46). It would have been obvious to a POSITA that
Cortellesi’s reference to using the sensor SD, in “place” of the pick-up arm, referred
specifically to the case where a virtual disk was used, and did not mean that the tone
arm had been physically replaced with the sensor SD during manufacturing. This
would have been obvious from the fact that the tone arm is actually shown in Fig. 4,
and from the fact that Cortellesi expressly states that Fig. 4 represents a “common
record player”. (Ex. 1004, 4:40-47, 4:22-26, 8:42-52). As was well-understood in
the art, a common record player included a tone arm. (Ex. 1010, Abstract)(Ex. 1011,

Fig. 3B, 12:48-56)(Ex. 1006, 190008, 0015).
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82. It further would have been obvious that Cortellesi’s tone arm was for
receiving a phono cartridge for generating an analog audio signal
representative of an audio recording. The phono cartridge is visible at the end

of the tone arm in Fig. 4 of Cortellesi, shown here with a green-dashed box and

labeling added:
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(Ex. 1004, Fig. 4). In the relevant timeframe, it was well-known and obvious for
turntable tone arms to be fitted with phono cartridges. (Ex. 1010, 15:24-28). The
phono cartridge contained the stylus that came into contact with the surface of the

record, following undulations of the record surface to generate an analogue audio
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signal. (Ex. 1010, 1:18-36)(Ex. 1011, 20:27-39)(Ex. 1006, 0008).

83. Overall, it would have been obvious for Cortellesi’s common record
player to include a tonearm for receiving a phono cartridge for generating an
analog audio signal representative of an audio recording, because this was how

common record players worked in the relevant timeframe. (Ex. 1010, 1:18-36)(Ex.

1011, 20:27-39)(Ex. 1006, §0008).

“[1d] an analog to digital converter for receiving an analog audio
signal from the phono cartridge; and”

84. Cortellesi teaches an analog to digital converter for receiving an
analog audio signal from the phono cartridge. Specifically, Cortellesi states:

“According to a preferred embodiment the apparatus of the
invention includes: ... a digital/analogue converter CA/D for
storing directly from audio analogue sources (vinyl records, tapes,

radio, live) and for receiving signals from a virtual disk, if any;....”

(Ex. 1004, 2:22-36)(Emphasis added). It would have been obvious for the reasons
described in the section entitled “Rationale (Motivation) Supporting Obviousness”
from this disclosure that Cortellesi taught receiving input, in the form of an analog
audio signal, from a turntable via a standard phono cartridge (as shown in Fig. 4).
The A/D converter (“CA/D”) receives signals from both audio analogue sources,

such as “vinyl records”, and from “a virtual disk, if any”. (Ex. 1004, 2:22-36).
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“[1e] a controller responsive to said analog to digital converter for
generating an output digital audio signal of music or speech
representative of an audio recording from an output of said analog
to digital converter, representative of said analog audio signal;”

85. Cortellesi renders this limitation obvious.
86. First, Cortellesi teaches a controller responsive to said analog to
digital converter. Specifically, Cortellesi teaches that its system includes:

“a central processing unit EC comprising a microprocessor CPU
processing and delivering data from the several inside and/or outside
units by digital connections. The microprocessor executes a program
for processing the digital information for the operation of the
apparatus by means of settings selected on the keyboard or received
from the various interfaces....”
(Ex. 1004, 2:25-33)(Emphasis added). The central processing unit EC is a
controller.

87. The CPU “EC” is responsive to said analog to digital converter for
generating an output digital audio signal of music or speech representative of an
audio recording from an output of said analog to digital converter, representative of
said analog audio signal. As shown in Fig. 1 of Cortellesi, the CPU EC receives
input from the analog-to-digital converter (“CA/D”). Fig. 1 is reproduced below,

with an added, blue-dashed box around the analog-to-digital converter and a red-

dashed box around the CPU EC:
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(Ex. 1004, Fig. 1, 2:12-3:30). As can be seen from the figure, the A/D converter is

connected to the CPU EC. (Ex. 1004, Fig. 1, 2:25-33).

88. Cortellesi further teaches that the CPU EC receives audio input from
both analog and digital sources, and processes these signals. Specifically,
Cortellesi teaches that the CPU EC is responsible for “processing and delivering
data from the several inside and/or outside units by digital connections” and that it
“executes a program for processing the digital information for the operation of the

apparatus by means of settings selected on the keyboard or received from the

various interfaces....” (Ex. 1004, 2:25-33).

89. As discussed above in the section entitled “Rationale (Motivation)

Supporting Obviousness”, it would have been obvious to use Cortellesi’s turntable
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as a “‘common record player”. (Ex. 1004, 4:22-26). When used as a common
record player, the analog audio output of a record on the record player will pass
through the analog-to-digital converter CA/D, and be further processed by the CPU
EC. (Ex. 1004, 2:25-33). Thus, it was obvious that the CPU EC received an
audio recording from an output of said analog to digital converter,
representative of said analog audio signal.

90. It was further obvious that Cortellesi’s processor took this digital
input representing an audio signal, processed it in digital form, and generated an
output digital audio signal of music or speech representative of an audio
recording from an output of said analog to digital converter, representative of
said analog audio signal. This is true for several reasons.

First, Cortellesi teaches that its system includes:

“a playing unit, RD/A; such unit receives data from the central
processing unit EC and decodes the same from digital to analogue
form so as to provide at its output stereo audio signals to right and
left channels and digital signals in S/PDIF standard. A plurality of
playing units RD/A to play several pieces of music or several
passages of the same piece at the same time can be included in the

apparatus.”

(Ex. 1004, 2:50-58)(Emphasis added). Here, the “data” that the playing unit receives

from the CPU EC is the output digital audio signal of music or speech

45



Patent No. 7,567,498

representative of an audio recording. It is a digital signal when it leaves the CPU
EC because it needs to be “decode[d]...from digital to analogue form....” (Ex. 1004,
2:50-58).

91. Second, the CPU EC “executes a program for processing the digital
information for the operation of the apparatus by means of settings selected on the
keyboard or received from the various interfaces....”, which means that it
processes the input audio files in a manner selected by the disk jockey or other
user. (Ex. 1004, 2:25-33). Such processing would be useless without preparing a
corresponding output, and thus, it would have been obvious to have an output of
the processed audio inputs. These outputs are in digital form, as noted in the quote
above.

92. Third, Cortellesi teaches that its system can have a “dedicated hard-
disk where it is possible to store digitally several pieces of music”. (Ex. 1004,
1:20-22)(Emphasis added). The storage is accomplished by the CPU EC. (Ex.
1004, 5:16-19). It would have been obvious that, in order to store music on a hard
drive, the CPU EC would need to have an output digital audio signal of music or
speech.

93. Thus, overall, it was obvious that the common record player (shown
in Fig. 4) would be used to play records, thus producing an analog audio signal.

This analog audio signal would pass through the analog-to-digital converter
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(CA/D), and be received by the CPU EC (the controller). The controller would
process the digital audio signal and render a digital output, either for playback or
storage. This meets the claim limitation.

“[1f] wherein said analog to digital converter and said controller are

included within said turntable; and”

94. Cortellesi teaches both the analog-to-digital converter and the

controller within the turntable shown in Fig. 4, which is reproduced here:
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(Ex. 1004, Fig. 4).

95. Cortellesi expressly describes Fig. 4 as “a top plan view of a first
embodiment of the apparatus provided with a record player carrying the virtual
disk provided with a reading sensor”. (Ex. 1004, 2:8-10). The “apparatus” is the
“Ip]ortable apparatus for storing, handling and listening to pieces of music”,

according to the title of the patent. (Ex. 1004, Title, Abstract). This apparatus
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contains the components shown in Figs. 1 and 2, namely the analog-to-digital
converter (CA/D) and the controller (EC), but integrated into the form of a
turntable. (Ex. 1004, 2:12-36 (Fig. 1), 4:27-33 (Fig. 2), 2:8-10 (Fig. 4)).

96. Alternatively, it would have been obvious to have both the analog-
to-digital converter (CA/D) and the controller (EC) included in the form of the
turntable shown in Fig. 4, for the reasons discussed above in the section entitled

“Rationale (Motivation) Supporting Obviousness™.

“[1g] wherein said output digital audio signal is output from said
turntable and uses standard computer protocol.”

97. Cortellesi teaches that its apparatus contains:

“several interfaces to the outside such as....[a] USB-interface that

allows the apparatus to be directly connected to a personal computer

for digital data processing/transmitting by software programs that

improve the quality of the recorded pieces of music (removal of

ground noise/interferences, digital mixing)....”
(Ex. 1004, 3:44-4:14). The USB interface is an interface that uses a “standard
computer protocol”, stated to be such in the *498 patent itself. (Ex. 1001, 1:37-38,
claim 2).

98.Cortellesi also teaches a “Reception/transmission data interface IDA”,

a “Digital interface for pocket cartridges ITA”, an “Infrared interface INF”, and a

“Satellite interface ISAT”. (Ex. 1004, 3:57-4:20). These additional interfaces are
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interfaces over which it would have been obvious to communicate using a standard
protocol implemented by computers.

99.The USB and other interfaces are connected directly to the CPU EC
(controller), as shown in Fig. 1, reproduced below with an added, red-dashed box

to indicate the USB interface.
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(Ex. 1004, Fig. 1).

100. A POSITA would have understood and found obvious that
Cortellesi teaches a system wherein a variety of potential inputs provide analog or
digital signals representing an audio recording, wherein the analog inputs are
converted to digital, wherein the CPU EC receives the digital inputs and either
stores the music in digital form, outputs the music to analog speakers, or outputs

the music in digital form (e.g. over the USB interface) to an external system such
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as a computer. More specifically, it was obvious from Cortellesi that the CPU EC
outputs the digital audio signal to an external computer via a USB interface, so that
a user could apply “software programs that improve the quality of the recorded
pieces of music (removal of ground noise/interferences, digital mixing)....” (Ex.
1004, 4:8-13).

CLAIM 2

“2. The turntable of claim I wherein said output digital audio signal
uses universal serial bus (USB) protocol.”

101. See above, claim 1, element [1g]. (Ex. 1004, 4:8-13). A USB
interface uses universal serial bus (USB) protocol, and thus the digital audio

signals being communicated by the interface also use that protocol.

CLAIM 4

“4. The turntable of claim 1 wherein said turntable further includes
a jack for outputting said output digital audio signal.”

102. See above, claim limitation [1g]. Cortellesi teaches that its
apparatus includes various interfaces, such as a USB interface. (Ex. 1004, 3:44-
4:20). These interfaces allowed external connections. For example, Cortellesi
states that the USB interface

“allows the apparatus to be directly connected to a personal computer
for digital data processing/transmitting by software programs that
improve the quality of the recorded pieces of music (removal of

ground noise/interferences, digital mixing)....”
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(Ex. 1004, 4:7-13). A POSITA would have understood and found obvious that, in
the relevant timeframe, certain of the interfaces involved wired or direct physical
connections (e.g. USB, Audio/video TV interface, and the Digital interface for
pocket cartridges ITA) that required a “jack” for outputting. (/d.). In USB parlance,
the “jack” is called a “receptacle”. (Ex. 1023, pp. 73-75).

CLAIM 5

“S. The turntable of claim I wherein said rotatable platter is
configured and arranged to receive a record with an audio
recording thereon.”

103. Cortellesi renders this claim obvious for the reasons discussed
under the section entitled “Rationale (Motivation) Supporting Obviousness”,
above. A rotatable platter configured and arranged to receive a record with an
audio recording thereon was a standard component of a common record player in
the relevant timeframe. (Ex. 1004, 1:3-17; Ex. 1010, 1:23-36; Ex. 1011, 13:61-63;
Ex. 1005, 90026; Ex. 1007, p. 001).

CLAIM 6
“6. The turntable of claim 5 wherein said tonearm is configured and
arranged to engage a phono cartridge against a record with an
audio recording thereon, the record being supported by said

rotatable platter.”

104. Cortellesi renders this claim obvious based on its disclosure of

a “common record player”, as shown in Fig. 4. A tonearm configured and
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arranged to engage a phono cartridge against a record with an audio recording
thereon, the record being supported by said rotatable platter was a standard
component of a common record player in the relevant timeframe. (Ex. 1004, 1:3-

17; Ex. 1010, 1:23-36; Ex. 1011, 13:61-63; Ex. 1005, 0026, Ex. 1007, p. 001).

Ground 2. Claim 3 was obvious over Cortellesi in view of Georges

105. Claim 3 was obvious over Cortellesi (as discussed above in
Ground 1), in further view of U.S. Pat. App. Pub. 2003/0131715 Al
(“Georges”)(Ex. 1013).

A. Effective Prior Art Date of Georges

106. Georges is a U.S. Patent Application Publication that was
published on July 17, 2003, from an application filed November 12, 2002. It is
understood that it is thus prior art.

B. Georges is analogous art

107. Georges is analogous art because it is in the same field as the
’498 patent (audio signals technology). (Ex. 1001, Abstract)(Ex. 1013, Abstract).
Furthermore, the methods of Georges would have been reasonably pertinent to the
problems facing the named inventors, for example, the problem of outputting
digital audio data using standard computer communications protocols. (Ex. 1001,

1:35-39)(Ex. 1013, Abstract, §0311).
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C. Reasons for Obviousness of Claim 3

108. Claim 3 recites: “The turntable of claim 1 wherein said output
digital audio signal uses firewire (IEEE-1394) protocol.”

109. As discussed above under Ground 1, Cortellesi already teaches
a system that renders claim 1 obvious, including providing an output digital audio
signal using a standard computer protocol (e.g., USB). In the relevant timeframe,
firewire (IEEE-1394) protocol was a known alternative to USB protocol for digital
communication between computing devices.

110. Georges teaches “[s]ystems and methods for creating,
modifying, interacting with and playing music....” (Ex. 1013, Abstract). Georges
teaches that a DSP module can be connected to its invention by “a high speed bus
(e.g., IEEE 1394, or USB, etc.)”. (Ex. 1013, 90311). This allows audio signals to
be processed by an external computer system. (Ex. 1013, 990311, 0258, 0319).
Because Cortellesi already teaches outputting audio data using a USB interface,
and Georges teaches that USB or IEEE-1394 can be used for the same purpose, it
would have been obvious to use firewire (IEEE-1394) protocol in connection with
Cortellesi. This would have had no unpredictable results, would have been within
ordinary skill to implement, and would have afforded the POSITA with a

reasonable expectation of success.

53



Patent No. 7,567,498

Ground 3. Claims 1-2 and 4-6 were obvious over Spencer in view of Cohen
111. Claims 1-2 and 4-6 were obvious over U.S. Pat. Pub. No.

2004/0089795 A1 (“Spencer”)(Ex. 1005) in view of U.S. Pat. App. Pub. US

2003/0206506 A1 (“Cohen’)(Ex. 1006).

A. Effective Prior Art Date of Spencer and Cohen

112. Spencer is a U.S. patent application publication that was filed
on November 12, 2002, and published on May 13, 2004. I understand that it is
prior art.

113. Cohen is a U.S. patent application publication that was filed on
May 6, 2002, and published issued on November 6, 2003. I understand that it is
prior art.

B. Overview of the Ground

114. Spencer teaches a standard turntable that can output its audio
signals over a digital, USB interface. (Ex. 1005, 90030). Spencer does not,
however, expressly state that the digitized USB audio signals are created using an
analog-to-digital converter and a controller. However, it would have been obvious
to a POSITA in the relevant timeframe to provide an analog-to-digital converter to
receive the audio output of a phono cartridge, as well as a controller, within the

turntable of Spencer.
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1. Overview of Spencer

115. Spencer teaches a turntable, as shown in Fig. 2 of Spencer,

reproduced here:

FIG. 2

(Ex. 1005, Fig. 2). The turntable is also called a “controller” 100. The turntable /
controller has all the standard components of a turntable, including a platter 110,
tone arm 124 and phono cartridge 122. (Ex. 1005, 90033). The turntable / controller
also has output ports 102, shown at the bottom right of Fig. 2. (Ex. 1005, 90030).

116. Spencer teaches that its turntable can output, through the ports
102, digitized audio signals over a USB interface. (Ex. 1005, §0030). Spencer
states:

“In another aspect of the present invention, output ports 102 on the
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controller unit 100, e.g., a turntable unit, may be coupled to
corresponding SCSI, USB, or other suitable type port 202 on the data
processor unit 200 to communicate digitized audio signals and
information useful in determining an intratrack needle position from
the controlling unit 100 to the data processor unit 200.”
(Ex. 1005, 90030)(Emphasis added). As shown in Fig. 2, above, the ports 102 are
shown built into the turntable itself.
117. Fig. 1 of Spencer shows the overall system, including the

communication between the controller 100 and a data processing unit 200 (e.g., a

computer), via ports 102 and 202:
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450 420
410
2. Overview of Cohen
118. Cohen teaches a way to turn the analog output of a turntable

into a digital data stream. (Ex. 1006, Fig. 1, 990015-0016). Specifically, Cohen
teaches a turntable whose analog output is connected to an analog-to-digital
converter, which is in turn connected to a microprocessor (controller), and then to a
digital (MIDI) output. (Ex. 1006, Fig. 1, 90015-0016). This arrangement is

shown in Fig. 1 of Cohen, reproduced here:
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(Ex. 1006, Fig. 1, 990015-0016). Cohen states:

“The analog output from turntable 14 is received by RIAA
(Recording Industry Association of America) preamplifier 16 in
order to amplify the analog signal....The analog output of RIAA
preamplifier is received by analog-to-digital converter 18 for
conversion into a digital data stream.”

(Ex. 1006, 990015-0016). The output of Cohen’s analog-to-digital converter is sent

to the Microprocessor or DSP Block 20, and then to a digital output 22, 24. (Ex.

1005, §90016-0018).
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C. Rationale (Motivation) Supporting Obviousness

119. In my opinion, it would have been obvious to use an analog-to-
digital converter and microprocessor (“controller”), as taught, for example, by
Cohen, to receive the analog audio signal output by the phono cartridge of
Spencer’s turntable, and to in turn output this signal to (USB) ports 102, for several
reasons.

120. Spencer teaches a turntable with a phono cartridge that
produces an analog audio output. (Ex. 1005, 90036). This audio output is
“digitized” and communicated via USB protocol port 102. (Ex. 1005, 90030).
Because the output of the phono cartridge is analog, but the audio output of the
turntable at ports 102 is digital, this already suggests analog-to-digital conversion
between the phono cartridge and turntable output.

121. Cohen, in turn, teaches a broadly-applicable way to produce
digital output from a turntable. (Ex. 1006, Fig. 1, 990015-0016). A POSITA
looking to produce the digitized audio output taught by Spencer would have found
it obvious to use known solutions such as Cohen’s. In the relevant timeframe, the
use of analog-to-digital converters and microprocessors (controllers) was well-
known in connection with turntables. Furthermore, a USB interface required a
host controller to operate, which can be implemented in software as part of a

general-purpose or dedicated processor, or as hardware. (Ex. 1020, 1:55-61). It
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would have been obvious to implement a host controller in the microprocessor of
Cohen, or as a separate host controller.

122. As discussed above, during the prosecution of the application
leading to the *498 patent, the Examiner cited Cohen as anticipating several
application claims. In response, the Applicant argued that the information on
Cohen’s vinyl record was not an audio recording, but instead a series of time
codes. (Ex. 1008, p.310). Such an argument would not overcome obviousness
here, however. First, Spencer was not of record during the prosecution, and
Spencer’s records can be standard records with audio signals. (Ex. 1005, 490008,
0065-0068, 0056-0058, 0083). Second, there is no technical difference between
Cohen’s system and the system of claim 1 of the 498 patent—the only difference
is found in the meaning of the information recorded on Cohen’s vinyl record. A
POSITA would have found it obvious that Cohen’s system, could have been used
to play a record with an audio recording, would have produced a digital audio
output. In Cohen, software in the microprocessor / DSP block converts the signals
to a MIDI output, but any digital representation of the signals from the turntable
could have been provided. Third, it was well known in the relevant timeframe to
connect the analog audio output from a vinyl record to an analog-to-digital
converter. The Background of the *498 patent admits that such products were

already known, and the Cortellesi and Webster prior art provide examples. (Ex.
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1001, 1:35-39; Ex. 1004, 2:33-36, Ex. 1009, 6:7-17). The concept was even found
in a mainstream newspaper article prior to the filing date of the application leading
to the *498 patent. (Ex. 1007, p. 002). Thus, a POSITA already understood the
concept of connecting the analog output of a phono cartridge to an analog-to-
digital converter.

123. Because Spencer teaches that “output ports 102 on the
controller unit 100, e.g., a turntable unit, may be coupled to corresponding SCSI,
USB, or other suitable type port 202 on the data processor unit 200 to
communicate digitized audio signals...to the data processor unit 200, it would
have been obvious that the “digitized audio signals” needed to be digitized prior to
reaching and leaving the output ports 102. (Ex. 1005, §0030). The output ports
102, in turn, are output ports on the side of the turntable / controller 100. (Ex.
1005, Figs. 1 and 2). Thus, it would have been obvious to provide an analog-to-
digital converter and a controller, such as the ones taught by Cohen within the
turntable / controller 100 of Spencer.

124. A POSITA further would have found it obvious to integrate an
analog-to-digital converter and controller within the turntable of Spencer. In the
relevant timeframe, analog-to-digital converters and controllers were small

integrated circuits that had been integrated into the housings of numerous

consumer products. (Ex. 1014, 7:53-67; Ex. 1015, 5:19-25; Ex. 1016, Abstract;
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Ex. 1017, 7:35-39; Ex. 1018, Figs. 5-7, . 3, 4, and 41, 5:12-33; Ex. 1019, 4:26-
39). It would have been obvious to manufacture the device with integrated circuits
within the housing in order to protect these components from dirt, moisture, and
electrical discharge, to make the product more attractive and less cumbersome to
users, to avoid potential electric shock to users, and avoid additional external
wiring.! This could have been done with no unpredictable results.

A. Graham Factors

125. The Graham factors are discussed under Ground 1, and apply
similarly here.

D. Reasonable Expectation of Success

126. A person of ordinary skill in the art (“POSITA”) in the relevant
timeframe would have had a reasonable expectation of success in using the prior
art in the manner discussed in this petition. The art was relatively predictable in
the relevant timeframe (August 2001). A POSITA would have been able to make

any necessary modifications to implement the Ground, and in particular would

! If the A/D converter and controller are outside the housing, the output of the
phono cartridge would need to be wired to the outside of the housing, and the
output of the controller would need to be wired back into the housing to the port

102.
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have been able to provide for an analog-to-digital converter and controller in the
output data path and within the housing of Spencer’s turntable device.

E. Analogous Art

127. Spencer and Cohen are analogous art because they are in the
same field as the *498 patent (audio signals technology). (Ex. 1001, Abstract)(Ex.
1005, Abstract)(Ex. 1006, Abstract). Furthermore, the methods of Spencer and
Cohen would have been reasonably pertinent to the problems facing the named
inventors, for example, the problem of using analog audio-related signals in a
digital context. (Ex. 1001, 1:13-18, 1:31-38)(Ex. 1005, Abstract, §90030-
0036)(Ex. 1006, Fig. 1, 40002).

F. Claim Mapping

128. This section maps the challenged claims to the relevant
disclosures of Spencer and Cohen, where the claim text appears in bold-italics, and
the relevant mapping follows the claim text. Numbers and letters have been added

in brackets (e.g. 1[a], [1b]) to certain claim elements, to facilitate the discussion.

CLAIM 1
“Ila]. A turntable including:”

129. Spencer teaches a turntable, as shown in Fig. 2 of Spencer,

reproduced here:
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FIG. 2

(Ex. 1005, Fig. 2). Spencer states:

“Referring to FIG. 2, to synchronize output signals of digital external
data sources with audio from an analog record, a needle location
within the analog record must be determined. Accordingly, the
controller unit 100 may include a turntable assembly 110, a tone
arm assembly 120, and a scanner assembly, the various types of

which are described in greater detail below.”

(Ex. 1005, 90033)(Emphasis added).
130. Spencer refers to the entire device 100 alternately as a

“controller unit” (as shown in the quote immediately above, a “control unit”, or a
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“turntable unit”. (Ex. 1005, 90030)(describing a “controller unit 100, e.g., a

turntable unit”)(Emphasis added).

“[1b] a rotatable platter;”
131. Spencer’s turntable includes a rotatable platter. Spencer

states:

“In one embodiment of the present invention, turntable assembly 110
may include a turntable platter 112 having a supporting surface

rotatable about a spindle 114.”

(Ex. 1005, 90034)(Emphasis added).

“[1c] a tonearm for receiving a phono cartridge for generating an
analog audio signal representative of an audio recording;”

132. Spencer’s turntable has a tonearm for receiving a phono
cartridge for generating an analog audio signal representative of an audio
recording. Spencer states:

“In one embodiment of the present invention, tone arm assembly
120 may include a cartridge 122 pivotally coupled to the controller
unit 100 via a tone arm 124 and tone arm pin 126. Tone arm pin 126
may, for example, include a stylus 123 arranged at a first
predetermined distance, d1, from the spindle 114. The stylus 123,
capable of running within a groove on an existing analog record

supported by the turntable platter 112 and sensing the groove
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topography may be arranged within the cartridge 122, may be
positioned at a second predetermined distance, d2, from the tone arm
pin 126. The cartridge 122 generally includes at least one
transducer for converting mechanical vibrations sensed by the
stylus 123 into analog electrical signals. Further, the cartridge 122
communicates those analog electrical signals to the data processor

unit 200 for sampling, as will be discussed in greater detail below.”

(Ex. 1005, 90036)(Emphasis added).
133. The cartridge 122 is the phono cartridge. It is received on the
tone arm in the standard fashion for record players, as shown in Fig. 2, reproduced

again here:

FIG. 2
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134. Spencer further teaches that the turntable is for playing audio
recordings on vinyl records, such that the signals produced by the phono cartridge
are representative of an audio recording. (Ex. 1005, J0008). Spencer states:

“An advantage of the present invention provides a user e.g., a DJ,
with control over audio and video digital media via an analog control

unit capable of playing existing vinyl records.”

(Ex. 1005, 90008)(Emphasis added).

135. Spencer further teaches that the turntable can be used to
produce an analog audio signal, representative of the audio recording on a vinyl
record, in order to perform waveform and synching analysis. (Ex. 1005, 90065-
0068, 0056-0058, 0083). In either case (playback or analysis), the signal generated
by the phono cartridge when the turntable has a vinyl record is an analog audio

signal representative of an audio recording.

“[1d] an analog to digital converter for receiving an analog audio
signal from the phono cartridge; and”

136. Spencer does not use the words “analog to digital converter”,
but does state that audio signals produced by the controller can be “digitized” and
sent to a data processor using a USB connection (which is a digital interface).
Spencer states:

“In another aspect of the present invention, output ports 102 on the

controller unit 100, e.g., a turntable unit, may be coupled to
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corresponding SCSI, USB, or other suitable type port 202 on the data
processor unit 200 to communicate digitized audio signals and
information useful in determining an intratrack needle position from

the controlling unit 100 to the data processor unit 200.”

(Ex. 1005, 90030)(Emphasis added). In other words, Spencer teaches that the
turntable has output ports 102 that can be connected to “corresponding” output ports
on a data processor unit 200 using the SCSI, USB or other communication protocols,
to communicate “digitized” audio signals. This already clearly suggests an analog-
to-digital converter to “digitize” the analog audio signals produced by the turntable.

137. As discussed above in the sections entitled “Overview of the
Ground” and “Rationale (Motivation) Supporting Obviousness”, it would have
been obvious to use an analog to digital converter for receiving an analog audio
signal from the phono cartridge, as taught by Cohen, within Spencer’s device.
Specifically, Cohen teaches using an analog to digital converter that receives the
analog signal from the turntable, as shown in Fig. 1 of Cohen, reproduced here,
with an added, red-dashed box and red arrow indicating the analog to digital

converter (“ADC”):
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(Ex. 1006, Fig. 1, 990015-0016). As can be seen from Fig. 1, the analog-to-digital
converter receives the output of the preamplifier, which is in turn connected to the
output of the Phonograph Turntable Mechanical Assembly. (/d.). Cohen states:

“The analog output from turntable 14 is received by RIAA
(Recording Industry Association of America) preamplifier 16 in
order to amplify the analog signal....The analog output of RIAA
preamplifier is received by analog-to-digital converter 18 for

conversion into a digital data stream.”

(Ex. 1006, 990015-0016).

138. As explained above under the section entitled “Rationale
(Motivation) Supporting Obviousness”, it would have been obvious to connect the
analog-to-digital converter to receive an analog audio signal from the phono

cartridge.
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“[1e] a controller responsive to said analog to digital converter for
generating an output digital audio signal of music or speech
representative of an audio recording from an output of said analog
to digital converter, representative of said analog audio signal;”

139.

Cohen further teaches a controller responsive to said analog

to digital converter, in the form of Microprocessor or DSP Block 20. (Ex. 1006,

90016). The relevant controller is shown in Fig. 1 of Cohen, reproduced again

below with an added, red-dashed box and arrow showing the controller:
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(Ex. 1006, Fig. 1, 990015-0016).
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As explained above under the section entitled “Rationale

(Motivation) Supporting Obviousness”, it would have been obvious to arrange a

controller, such as the one taught by Cohen, in Spencer’s turntable, such that it

generates an output digital audio signal of music or speech representative of
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an audio recording from an output of said analog to digital converter,

representative of said analog audio signal.

“[1f] wherein said analog to digital converter and said controller are
included within said turntable; and”

141. As explained above in the section entitled “Rationale
(Motivation) for the Combination”, it would have been obvious to include within
said turntable (Spencer’s turntable) an analog to digital converter and the

controller (such as in the system of Cohen).

“[1g] wherein said output digital audio signal is output from said
turntable and uses standard computer protocol.”

142. Spencer teaches that its turntable outputs “digitized audio
signals” to SCSI, USB or suitable types of ports on a computer. (Ex. 1005, 0030).
In Spencer’s words:

“[O]utput ports 102 on the controller unit 100, e.g., a turntable unit,
may be coupled to corresponding SCSI, USB, or other suitable type
port 202 on the data processor unit 200 to communicate digitized
audio signals and information useful in determining an intratrack
needle position from the controlling unit 100 to the data processor

unit 200.”

(Ex. 1005, 0030).
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143. As explained above under the section entitled “Rationale
(Motivation) Supporting Obviousness”, it would have been obvious to have the
controller output digital audio signals from the turntable through ports 102 that use
standard computer protocols, including specifically USB protocol.

CLAIM 2

“2. The turntable of claim 1 wherein said output digital audio signal
uses universal serial bus (USB) protocol.”

144. See above, claim 1, element [1g]. A USB interface uses
universal serial bus (USB) protocol, and thus the digital audio signals being

communicated by the interface also use that protocol.

CLAIM 4

“4. The turntable of claim 1 wherein said turntable further includes
a jack for outputting said output digital audio signal.”

145. Spencer teaches a jack for outputting said output digital
audio signal in the form of “output ports 102 on the controller unit 100”, which
can be, for example, a SCSI, USB or other suitable type of port. (Ex. 1005,
90030). The controller unit 100 is the turntable. (Ex. 1005, 90030)(describing a
“controller unit 100, e.g., a turntable unit”). A POSITA would have understood

the USB port 102 to be a USB receptacle (or “jack”). (Ex. 1023, pp. 73-75).
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146. As explained above under claim 1, element [1g], it would have
been obvious to output the digital audio signal via the ports 102 included in the
turntable, thus providing a jack for outputting said output digital audio signal.

CLAIM 5

“S. The turntable of claim 1 wherein said rotatable platter is
configured and arranged to receive a record with an audio
recording thereon.”

147. Spencer teaches that the rotatable platter is configured and
arranged to receive a record with an audio recording thereon. Spencer states:

“In one embodiment of the present invention, turntable assembly 110
may include a turntable platter 112 having a supporting surface
rotatable about a spindle 114. An existing record (not shown) may
be arranged on the supporting surface of, and rotated by, the

turntable platter 112.”
(Ex. 1005, 90034)(Emphasis added).
148. The record has an audio recording thereon. (Ex. 1005,

190026, 0029-0030, 0036, Abstract).

CLAIM 6

“6. The turntable of claim 5 wherein said tonearm is configured and
arranged to engage a phono cartridge against a record with an
audio recording thereon, the record being supported by said
rotatable platter.”
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149. See above, claim 1, element [1c] (discussing the tone arm for
receiving a phono cartridge) and claim 5 (discussing the rotatable platter and
record with the audio recording thereon). The phono cartridge contains a stylus
(needle) that engages the record. (Ex. 1005, 40036). The record is furthermore
supported by said rotatable plater. (Ex. 1005, §0034)(“An existing record (not
shown) may be arranged on the supporting surface of, and rotated by, the turntable

platter 112.”).

Ground 4. Claim 3 was obvious over Spencer and Cohen and Georges

150. Claim 3 was obvious over Spencer and Cohen (as discussed
above in Ground 3), in further view of Georges, as discussed above in Ground 2.

A. Reasons for Obviousness of Claim 3

151. Claim 3 recites: “The turntable of claim 1 wherein said output
digital audio signal uses firewire (IEEE-1394) protocol.”

152. The present Ground 4 is based on reasons similar to those
presented under Ground 2, above. Because Spencer already teaches providing a
digitized output that communicates over USB protocol, and Georges teaches that
USB or IEEE-1394 can be used for the same purpose, it would have been obvious
to use firewire (IEEE-1394) protocol in connection with Spencer and Cohen. This

would have had no unpredictable results, would have been within ordinary skill to
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implement, and would have afforded the POSITA with a reasonable expectation of

SUCCCSS.

153. Thus, I am of the opinion that claim 3 was obvious over

Spencer and Cohen and Georges.
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X. OATH

154. This declaration and my opinions herein are made to the best of
my knowledge and understanding, and based on the material available to me, at the
time of signing this declaration. I declare under penalty of perjury under the laws
of the United States of America that all statements made of my own knowledge are
true and that all statements made on information and belief are believed to be true.
I understand that willful false statements and the like are punishable by fine or
imprisonment, or both (18 U.S.C. 1001) and may jeopardize the validity of the

application or any patent issuing thereon.

November 7, 2022 (/:;L(é /Mo«ey\/ "
Date Todd K. Moon, Ph.D.
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