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Grounds

Pet. at 6-7.
4

BasisClaimsReferencesGround

102 / 103Claims 1-4, 7-11, and 14-20White (Ex. 1005)1.

103Claims 5-6 and 12-13White in view of 
Shakkarwar (Ex. 1006)

2.

102 / 103Claims 1-4, 7-11, and 14-20Nussbaum (Ex. 1007)3.

103Claims 5-6 and 12-13Nussbaum in view of 
Shakkarwar4.
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Overview of the ’588 Patent

Pet. at 7-9. 
6

• The ’588 Patent discloses a system containing:

• at least two processing cores, 

• a graphics engine, and 

• an interconnect. 

• The cores, graphics engine, and interconnect 
can be dynamically controlled to operate at 
different frequencies. 

’588 at 6:11-24, 30-44; Horst Decl. ¶¶ 42-47. 

                               Mercedes EX1014
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01345



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Overview of the ’588 Patent

Pet. at 7-9, 19-32, 61-71.
7

Claim 1 is representative and generally recites 
an integrated circuit including:

• a first core operable at a first voltage and first 
frequency

• a second core operable at a second voltage 
and frequency

• graphics processing circuitry operable at a 
third frequency

• an interconnect, operable at a fourth 
frequency, coupling the graphics processing 
circuitry to a memory
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Overview of the ’588 Patent

Pet. at 37-44, 49-53, 76-89.
8

Claim 5 depends from claims 1, 2, and 4 and 
requires:

• first power management circuitry to cause the first 
and second cores to operate at the first and 
second frequencies,

• second power management circuitry to cause the 
graphics processing circuitry to operate at the third 
frequency, and

• a mapping of selectable frequencies of the 
graphics processing circuity to those of the 
interconnect
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Overview of the ’588 Patent

Fig. 4 depicts a system having:

• Graphics Engine 420

• CPU cores 410a and 410n

• Interconnect 430

• Power Control Unit (PCU) 455 can 
cause such components to 
dynamically operate at different 
frequencies.

Pet. at 7-9.
9

’588 Patent at Fig. 4 (annotated)

’588 Patent at 6:11-24, 30-44; Horst Decl. ¶¶ 42-47.
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Prior Art References

10

                               Mercedes EX1014
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01345



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Overview of White

Pet. at 14-19.
11

• White discloses 
independently controlling 
frequencies and/or 
voltages of: 

• logic cores

• a graphics controller

• common bridge / AGP 
bus (i.e., interconnects) 
coupling the graphics 
controller to a memory

White at Fig. 8 (annotated).

graphics processing 
circuitry

interconnect

microprocessor containing 
multiple logic cores, including 
the first core and second core 

memory
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Overview of Nussbaum

Pet. at 59-61.
12

• Nussbaum discloses power allocation 
control circuitry that independently 
adjusts the frequency and/or 
voltage of: 

• multiple processing cores

• a graphics processing unit (GPU) 

• a North-Bridge (i.e., interconnect) 
coupling the GPU to a memory

Nussbaum at Fig. 1 (annotated).

graphics processing circuitry

interconnect

first core

system memory

second core
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Overview of Shakkarwar

Pet. at 49-59; Reply at 4-5.
13

Shakkarwar discloses:

• a graphics controller

• a data controller/bus (i.e., 
interconnect) coupling the graphics 
controller to a memory

• adjusting the bus rate (i.e., 
frequency) of the interconnect 
based on the bandwidth 
requirements of the graphics 
controller. 

Shakkarwar at 6:49-52.
Shakkarwar at Fig. 3 (annotated).

interconnect

graphics processing circuitry
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Pet. at 49-59; PO’s Response at 17-18, Reply at 2-3, 5-6.

14

Overview of Shakkarwar

• Fig. 4 depicts a method for managing power 
consumption:

• 401 – monitor bandwidth of a component (e.g., graphics 
circuitry) for increasing or decreasing requirements

• 402 – detect a change in the graphics circuitry’s required 
bandwidth, such as when a 3-D graphics applications is 
started

• 403 – determine the new bandwidth required for the 
graphics circuitry’s data connection (i.e., interconnect) 
based on a look-up table containing clock speeds (i.e., 
frequencies) 

• 404 – determine whether the bandwidth of the 
interconnect should be modified

• 405 – adjust the data rate of the interconnect, such as by 
increasing its frequency

Shakkarwar at 6:41-43, 49-52, 6:59-7:10, 7:26-29, Fig. 4.
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Dispute – Whether Shakkarwar discloses or 
renders obvious the “mapping of selectable 

frequencies . . .” limitation

15
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16

The “Mapping of Selectable Frequencies . . .” Limitation

Claims 5 and 12 each recite “a mapping of selectable 
frequencies of the graphics processing circuitry to selectable 
frequencies of the interconnect”

‘588 Patent at claims 5, 12.
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Shakkarwar Discloses the Claimed “Selectable Frequencies”

17

Shakkarwar at Abstract, 2:51-58; 
Horst Decl. ¶ 140 n.4. 

Pet. at 49-59, 84-94; Reply 5-6 & n.2

• Shakkarwar describes selecting “clock…levels” (i.e., frequencies) of 
“graphics controller 305”:

Shakkarwar at 5:25-30, 2:51-58; 
Horst Decl. ¶ 140 n.4. 

• Shakkarwar describes a selectable “clock rates” (i.e., frequencies) of a 
“communication bus” (i.e., interconnect):

                               Mercedes EX1014
                    Mercedes-Benz USA, LLC
                       v. Daedalus Prime LLC
                                   IPR2023-01345



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Shakkarwar Discloses When “Mapping” is Performed

• Shakkarwar illustrates an association between graphics controller and 
interconnect frequencies:

• Selecting to open a 3-D graphics program increases graphics controller 
frequency and bandwidth requirements, causing an associated increase 
in interconnect bus rate (i.e., frequency).

• Thus, when graphics circuitry frequency increases, Shakkarwar indicates 
that a determination of a required interconnect bus rate (i.e., frequency) 
is also made. 

Pet. at 49-59, 84-94; Reply at 2-8
18

Shakkarwar at 6:49-52.

Horst Decl. ¶ 140 n.4
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Shakkarwar Discloses a “Mapping”

19
Pet. at 49-59, 84-94; Reply 5-6 & n.2.

• Shakkarwar describes using a look-up table listing devices’ / components’ 
clock speeds (i.e., frequencies) required to process a given amount of 
information.

• Such “components” and “devices” include the graphics controller 305 and 
data controller 302 (i.e., interconnect).

Shakkarwar at Abstract, 2:24-39, 6:41-43, 49-52; Horst Decl. ¶¶ 137-138, 140, 145. 

Shakkarwar at 7:5-10.
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Shakkarwar Discloses a “Mapping”

20
Pet. at 49-59, 84-94; Reply 5-6.

• Shakkarwar thus teaches the claimed mapping association between the 
frequencies of the data controller 302 interconnect and graphics controller 
305.

Horst Decl. ¶ 140.
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Shakkarwar Discloses a “Mapping”

21
Pet. at 49-59, 84-94; Reply 4-6.

• Bandwidth is a function of frequency. 

• Shakkarwar describes determining 
the interconnect frequency based 
on graphics circuitry bandwidth 
needs.

• Shakkarwar’s graphics circuitry 
frequency is therefore associated 
with a selectable interconnect 
frequency.

Shakkarwar at Fig. 4 (annotated).

Horst Decl. ¶¶ 138-42 & n.4.

determine required 
interconnect frequency 
using a look-up table

interconnect frequency 
changed based on 
graphics processing 

circuitry data requirements
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“Clock Speed” is Undisputedly “Frequency”

• Dr. Horst explains that 
“frequency” is synonymous 
with “clock speed.”

• Daedalus’s expert, Dr. 
Brogioli, agrees that 
“frequency” is tantamount 
to “clock speed.”

Pet. at 49-59, 84-94; Reply at 5-8 & n.2
22

Brogioli Tr. (Ex. 1013) 28:17-29:6,
see also 29:7-11 (same, for GPUs), 29:12-24 (same, for interconnects)

Horst Decl. ¶ 140 n.4.

***
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• Dr. Brogioli admits that 
Shakkarwar’s look-up table 
determines bus (i.e., 
interconnect) frequencies

• Shakkarwar’s look-up table 
thus contains such
interconnect frequencies 
based on Dr. Brogioli’s 
description of how such 
tables operate

Daedalus’ Expert’s Testimony 

Reply at 6-8 & n.3. 
PO Sur-reply at 5 n.2, 6 (referring to a bus as “i.e., interconnect”) 23

Brogioli Tr. 24:2-15; see also 57:17-58:9.

Brogioli Decl. ¶ 41.

***
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• Dr. Brogioli states
Shakkarwar’s look-up table 
contains clock speeds (i.e., 
frequencies) of 
“computational 
components.”

• Daedalus itself states that 
the clock speeds of 
computational components 
include those of “graphics 
processing circuitry.”

Daedalus’ Expert’s Testimony 

Reply at 5-8. 
PO Sur-reply at 5 & n.2. 24

Brogioli Tr. 52:15- 53:14.

Patent Owner’s Sur-reply at 5.
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Shakkarwar Discloses a the Claimed “Mapping . . .”

• Shakkarwar’s look-up table contains the 
requisite “mapping” association
• It contains frequencies for “devices” / 

“components” including interconnects and 
graphics circuitry

Shakkarwar lacks the 
“mapping of frequencies-
to-frequencies” required 
by the claims because it 
“describes only a table 
that includes clock 
speeds and/or voltage 
levels required to process 
information for specific 
devices”

POR at 20-22, 27-28; PO Sur-reply at 1-2, 4-6
Pet. at 49-59, 84-94; Reply at 1-8 25

Patent Owner argues: But: 

Horst Decl. ¶¶ 134-149, 212-227; Brogioli Decl. ¶ 41; Brogioli Tr. 52:15-53:14; Patent 
Owner’s Sur-reply at 5-7.

Shakkarwar at 7:5-10.
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Shakkarwar Discloses a the Claimed “Mapping . . .”

• Bandwidth is proportional to frequency:Shakkarwar lacks the 
“mapping of frequencies-
to-frequencies” because 
it “monitors bandwidth, 
not frequency”

POR at 20-21, 27-28; PO Sur-reply at 4-6
Pet. at 49-59, 84-94; Reply at 1-8 26

Patent Owner argues: But: 

Horst Decl. ¶ 140 n.4
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