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EX1003 at 1:17-24.

’420 Patent
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EX1003 at 3:27-39.

’420 Patent
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EX1003 at 3:27-39.

’420 Patent
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’420 Patent
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’420 Patent
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’420 Patent

EX1003 at 4:3-11.
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’420 Patent
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’420 Patent

EX1003 at 4:12-30.

-228 Pet. (Paper 1), 12-16.
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EX1003 at 5:46-50.

’420 Patent, Fig. 4

-228 Pet. (Paper 1), 12-16, 41.
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EX1003 at 4:45-54.

’420 Patent, Fig. 4

-228 Pet. (Paper 1), 12-16, 41.
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EX1003 at 6:19-21.

EX1003 at 4:42-45.

’420 Patent, Fig. 4

-228 Pet. (Paper 1), 12-16, 41.
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EX1003 at 8:59-62.

’420 Patent, Fig. 4

-228 Pet. (Paper 1), 12-16, 41.
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’420 Patent, Claim 15

’420 Patent, Claim 15’420 Patent, Fig. 4 ’420 Patent, Claim 17

-228 Pet. (Paper 1), 41, 74-78, 80-83.
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’420 Patent, Claim 19

’420 Patent, Claim 15

’420 Patent, Claim 18

’420 Patent, Claim 20

’420 Patent, Fig. 4

-228 Pet. (Paper 1), 48, 71-87.
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’962 Patent, Claim 2’962 Patent, Claim 1’962 Patent, Fig. 4

-228 Pet. (Paper 1), 46-70.
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’420 Patent, Fig. 4

-228 Pet. (Paper 1). 41.
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Chang
Fig. 3

Chang II
Fig. 3

Microchip’s Proposed Combination

-228 Pet. (Paper 1), 33-45.
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Q. Okay. So the Chang reference that is 

the primary reference in each of your opinions 

on obviousness was provided to you by counsel, 

correct? 

A. Among other things, yeah, that's right.
Eric Welch

Petitioner's Expert

EX2021 at 53:22-25.

-228 POR (Paper 25), 52-53.
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Q. Okay. And I -- my next question, and 

it's good you have the exhibit listing in front 

of you because I'm going to ask what those 

other things that were provided to you by 

counsel were. Turning to Exhibit 1015 is the 

Chang 2 reference. Was that provided to you by 

counsel? 

A. It was. 

Eric Welch
Petitioner's Expert

EX2021 at 54:3-9.

-228 POR (Paper 25), 52-53.
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Q. Okay. Prior to your retention in this 

case in May of 2023, do you ever recall having 

seen the Chang reference, Exhibit 1014 –

A. No. 

Q. -- or the Chang 2 reference, Exhibit – 

A. I don't -- I don't remember seeing 

either of those.

Eric Welch
Petitioner's Expert

EX2021 at 54:23-55:4.

-228 POR (Paper 25), 52-53.
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Eric Welch
Petitioner's Expert

Q. Okay. And so after looking at the 

claims of the four patents we're dealing with, 

you then looked at the Chang 1 and Chang 2 

references – 

A. Mm-hmm. 

Q. -- that you've been provided? 

A. Mm-hmm. 

EX2021 at 65:8-13.

-228 POR (Paper 25), 52-53.
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Eric Welch
Petitioner's Expert

Q. Okay. And so your analysis started with 

the claims of the patents and then you took it 

from there? 

A. That's correct.

EX2021 at 10:2-4.

-228 POR (Paper 25), 52-53.
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Chang

 2006 Publication Date

 Abandoned Application
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EX1014 at [0002]

Chang

-228 POR (Paper 25), 25-27, 34.
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Chang

EX1014 at [0025]

EX1014 at [0003]

-228 POR (Paper 25), 25-27, 34.
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 Only One Host-to-Host Port

 No Dual-role Ports

 No Role Detection

 No Routing Logic or Hardware

 No Switching

Chang

-228 POR (Paper 25), 16-18, 57-61.
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Chang II

 2009 Publication Date

 Abandoned Application
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Chang II

EX1015 at [0002]

-228 POR (Paper 25), 26-32.
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Chang II

EX1015 at [0005]

-228 POR (Paper 25), 26-32.
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EX1015 at [0006]

Chang II

-228 POR (Paper 25), 26-32.
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EX1015 at [0007]

Chang II

-228 POR (Paper 25), 26-32.
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EX1015 at [0008]

Chang II

-228 POR (Paper 25), 26-32.
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Chang II

EX1015 at [0010]

-228 POR (Paper 25), 26-32.
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EX1015 at Fig. 4

Chang II

-228 POR (Paper 25), 26-32.
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Chang II

EX1015 at Fig. 3

-228 POR (Paper 25), 26-32.
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Chang II

EX1015 at Fig. 1

-228 POR (Paper 25), 26-32.
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Chang II

Chang II, at Fig. 5

-228 POR (Paper 25), 26-32.
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 No Hub

 Only One Downstream Port

 No Crossbar

 No routing/detection logic for 
multiple downstream ports

 No Bridge Bypass

Chang II

-228 POR (Paper 25), 16-18, 57-61.
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Chang
Fig. 3

Chang II
Fig. 3

Microchip’s Proposed Combination

-228 Pet. (Paper 1), 33-45.
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Step 1 – Modify Chang’s 4 Dedicated Ports to be 3 Dual Role Ports

-228 POR (Paper 25), 16-18, 57-61.
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Step 1 – Modify Chang’s 4 Dedicated Ports to be 3 Dual Role Ports

-228 POR (Paper 25), 16-18, 57-61.
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Step 1 – Modify Chang’s 4 Dedicated Ports to be 3 Dual Role Ports

EX1003 at 3:27-34.

-228 POR (Paper 25), 16-18, 57-61.
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Q. Okay. Do you have any sense for how 

much increase in cost would occur by making 

the three ports shown in Figure 3 of Chang 

dual role? 

A. I -- I wasn't asked to look at that 

at all. 

Step 1 – Modify Chang’s 4 Dedicated Ports to be 3 Dual Role Ports

EX2021 at 236:23-237:1.

-228 POR (Paper 25), 16-18, 57-61.
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Q. Okay. But it would increase the 

cost, right? 

A. Presumably. But, again, I wasn't 

asked to look at that.

Step 1 – Modify Chang’s 4 Dedicated Ports to be 3 Dual Role Ports

EX2021 at 237:2-5.

-228 POR (Paper 25), 16-18, 57-61.
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Step 2 – Add a Crossbar Between Bridge and Downstream Ports

Crossbar Switch

-228 POR (Paper 25), 16-18, 57-61.
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Step 2 – Add a Crossbar Between Bridge and Downstream Ports

Crossbar Switch

-228 POR (Paper 25), 16-18, 57-61.
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Q. Okay. And do you have any idea how much 

increase in cost it would cause to add a 

cross/bar switch to Chang after making these 

ports dual role? 

A. Again, I wasn't asked to look at that. 

Step 2 – Add a Crossbar Between Bridge and Downstream Ports

Crossbar Switch

EX2021 at 237:7-10.

-228 POR (Paper 25), 16-18, 57-61.
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Q. Okay. But it would be an increase in 

cost, right? This is not cost even. This is –-

A. Presumably, yes. But, again, I wasn't 

asked to look at it, so -- 

Q. Okay. 

A. -- I would say. 

Step 2 – Add a Crossbar Between Bridge and Downstream Ports

Crossbar Switch

EX2021 at 237:11-16.

-228 POR (Paper 25), 16-18, 57-61.
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Step 3 –Modify Chang’s Bridge 

Crossbar Switch

-228 POR (Paper 25), 13-14, 23-24.
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Step 3 –Modify Chang’s Bridge 

“Further, while Chang discloses little regarding its bridge 
(EX1014, [0020]),  Chang II details various aspects of its 
bridge (EX1015, Title, Figs. 1-2 and 5).” 

Petition (-228) at 37.

Crossbar Switch

-228 POR (Paper 25), 13-14, 23-24.
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Step 3 –Modify Chang’s Bridge 

“And Chang II further discloses ‘detection unit 134’ for 
detecting whether the consumer product is host or device.” 
Petition (-228) at 37.

Crossbar Switch

-228 POR (Paper 25), 13-14, 23-24.
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Step 4 – Modify Detection Unit Algorithm

Crossbar Switch

-228 POR (Paper 25), 44-48.
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Step 4 – Modify Detection Unit Algorithm

Crossbar Switch

-228 POR (Paper 25), 44-48.
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Step 4 – Modify Detection Unit Algorithm

EX1015, Fig. 6.

Crossbar Switch

-228 POR (Paper 25), 44-48.
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EX1015, Fig. 6.

Step 4 – Modify Detection Unit Algorithm

UNMODIFIED

Crossbar Switch

-228 POR (Paper 25), 44-48.
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EX1015, Fig. 6.

Step 4 – Modify Detection Unit Algorithm

UNMODIFIED MODIFIED

Added by Petitioner;
Not disclosed in Chang II

EX1013, pg. 153

Crossbar Switch

-228 POR (Paper 25), 44-48.
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Step 5 – Implement in Vehicle/Infotainment System

Crossbar Switch

-230 POR (Paper 25), 53-54.
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Step 5 – Implement in Vehicle/Infotainment System

Crossbar Switch

-230 POR (Paper 25), 53-54.
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Step 5 – Implement in Vehicle/Infotainment System

 “Accordingly, a POSITA would have recognized 
Chang applies to any system employing a USB 
hub where host-to-host communication would 
be advantageous – including a vehicle.” 
Petition (-495) at 73.

Crossbar Switch

-230 POR (Paper 25), 53-54.
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Step 5 – Implement in Vehicle/Infotainment System

 “Chutorash’s “vehicle control system 106” is 
located “within vehicle 100” and includes “a USB 
connector or interface” for connecting a “mobile 
phone,” “PDA,” and “media player” to an 
“embedded host.” Petition (-495) at 75.

 “A POSITA would understand that, in a vehicle 
deployment like Chutorash, “vehicle control 
system 106” is the “Head Unit” (containing a 
central vehicle microcontroller) to which 
upstream port 42 in the Crossbar 
Implementations would connect.” Petition (-495) 
at 75.

Crossbar Switch

-230 POR (Paper 25), 53-54.
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Step 6 – Simultaneous Communication From Downstream Host 
and Device

Crossbar Switch

-495 POR (Paper 20), 47-51.
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Step 6 – Simultaneous Communication From Downstream Host 
and Device

Crossbar Switch

-495 POR (Paper 20), 47-51.
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Step 6 – Simultaneous Communication From Downstream Host 
and Device

 “Thus, Ground 1’s upstream host treats the host-
to-host connection (viz., ‘first communication 
path’) as a host-device connection. This allows 
Ground 1’s hub to simultaneously support 
multiple downstream connections (including a 
host-to-host connection).” Petition (-495) at 86.

Crossbar Switch

-495 POR (Paper 20), 47-51.
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Petitioner’s Modifications Source

Modify Chang’s 4 Dedicated Ports 
to be 3 Dual Role Ports

POSITA Knowledge

Add a Crossbar Between Bridge and 
Downstream Ports

POSITA Knowledge

Modify Chang’s Bridge Chang (Modified by Chang II)

Modify Detection Unit Algorithm POSITA Knowledge 

Implement in Vehicle/Infotainment 
System

POSITA Knowledge

Simultaneous Communication From 
Downstream Host & Device

POSITA Knowledge
Crossbar Switch

-228 POR (Paper 25), 16-18, 13-14, 23-24, 57-61; -230 
POR (Paper 25), 53-54; -495 POR (Paper 20), 47-51. 
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The “Dead-End” 
Problem

Declaration of Eric Welch, Fig. 3 
(modified and annotated)

Crossbar Switch

-228 POR (Paper 25), 23-34.
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The “Dead-End” 
Problem

HOST mode

Crossbar Switch

Declaration of Eric Welch, Fig. 3 
(modified and annotated)

-228 POR (Paper 25), 23-34.
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The “Dead-End” 
Problem

DEVICE mode

Crossbar Switch

Declaration of Eric Welch, Fig. 3 
(modified and annotated)

-228 POR (Paper 25), 23-34.
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The “Dead-End” 
Problem

Bridge 
Electrically 

Disconnected
Crossbar Switch

Declaration of Eric Welch, Fig. 3 
(modified and annotated)

-228 POR (Paper 25), 23-34.
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Step 7A – Modify Detection Unit to Monitor Downstream Ports

Crossbar Switch

-228 Sur-Reply (Paper 40), 13-17.
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Step 7A – Modify Detection Unit to Monitor Downstream Ports

High 
Impedance 
Connection

Crossbar Switch

-228 Sur-Reply (Paper 40), 13-17.
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Step 7A – Modify Detection Unit to Monitor Downstream Ports

High 
Impedance 
Connection

Crossbar Switch

-228 Sur-Reply (Paper 40), 13-17.
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Step 7A – Modify Detection Unit to Monitor Downstream Ports

Q. So it's not just moving the 

detection unit to a different location, 

you've also got to make sure you add a 

high impe[dance] passive connection to 

the downstream port; right?

A. Yes, that's right. In this case, 

we're talking about the detection unit 

having direct access to the external 

port signals. But in a non-interfering 

way.

High 
Impedance 
Connection

Crossbar Switch

EX2048 at 103:20-104:3.

-228 Sur-Reply (Paper 40), 10-11, 13-17.
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Step 7B – Modify Head Unit to Monitor Downstream Ports

High 
Impedance 
Connection

Crossbar Switch

-228 Sur-Reply (Paper 40), 13-17.
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 “Accordingly, when a connection is closed, the 
headend will know about it and can use this 
information (e.g., the SEO signaling which acts 
as a ‘reset’) to notify the mux/crossbar to revert 
to a default state in which it routes the incoming 
USB signal to the bridge where the detection 
unit can then process it.”
EX1102 at ¶ 52.

High 
Impedance 
Connection

Crossbar Switch

Step 7B – Modify Head Unit to Monitor Downstream Ports

-228 Sur-Reply (Paper 40), 13-17.
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Q. You mentioned that you could 

have the control logic originating from 

the head end unit? 

A. Uh-huh.

High 
Impedance 
Connection

Crossbar Switch

EX2048 at 110:17-19.

Step 7B – Modify Head Unit to Monitor Downstream Ports

-228 Sur-Reply (Paper 40), 13-17.
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Q. Okay. But you would agree with 

me that the POSITA would need to program 

the head end upstream host to generate 

this signal, and also program the MUX 

crossbar to respond to that signal in 

some way; right? 

A. Yeah, in general, that's true.

High 
Impedance 
Connection

Crossbar Switch
EX2048 at 123:6-13.

Step 7B – Modify Head Unit to Monitor Downstream Ports

-228 Sur-Reply (Paper 40), 13-17.
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Q. Okay. And Chang 1 and Chang 2 

don't refer to the head end unit 

controlling a or MUX or crossbar? 

A. They don't use that term, no. 

High 
Impedance 
Connection

Crossbar Switch

EX2048 at 111:1-4.

Step 7B – Modify Head Unit to Monitor Downstream Ports

-228 Sur-Reply (Paper 40), 13-17.
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Step 8 – Add Signaling to Provide Simultaneous Communication With No 
Interruption

High 
Impedance 
Connection

Crossbar Switch

-228 Sur-Reply (Paper 40), 13-17.
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High 
Impedance 
Connection

Crossbar Switch

Step 8 – Add Signaling to Provide Simultaneous Communication With No 
Interruption

-228 Sur-Reply (Paper 40), 13-17.
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 “Only one slight difference applies to the 
Crossbar Implementations, which is that any 
reset signaling would respect (i.e., not 
disconnect) an existing host-to-host 
connection. This could be easily accomplished 
using basic logic such as the extremely well-
known ‘if’ condition, which is trivial to 
implement in either hardware or software 
(which one to use is merely a design choice).”
EX1102 at ¶ 55

High 
Impedance 
Connection

Crossbar Switch

Step 8 – Add Signaling to Provide Simultaneous Communication With No 
Interruption

-228 Sur-Reply (Paper 40), 13-17.
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Proposed Modifications
Petitioner’s Modifications Source

Modify Chang’s 4 Dedicated Ports to be 3 Dual 
Role Ports

POSITA Knowledge

Add a Crossbar Between Bridge and 
Downstream Ports

POSITA Knowledge

Modify Chang’s Bridge Chang (Modified by 
Chang II)

Modify Detection Unit Algorithm POSITA Knowledge

Implement in Vehicle/Infotainment System POSITA Knowledge

Simultaneous Communication From Downstream 
Host & Device

POSITA Knowledge

Modify detection unit to monitor downstream 
ports*

POSITA Knowledge

Modify head unit to monitor downstream ports* POSITA Knowledge

Add Signaling to Provide Simultaneous 
Communication With No Interruption*

POSITA Knowledge

*Petitioner’s Newly-Proposed Modifications

High 
Impedance 
Connection

Crossbar Switch

-228 POR (Paper 25), 23-34; -228 Sur-Reply
(Paper 40), 13-17.
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Q. What type of signal is the head end 

upstream host sending the MUX crossbar in this 

example you provide in Paragraph 52? 

A. It's an implementation detail. But an 

example could be that the embedded host has 

some GPIO lines available and it can connect 

directly to some of the logic elements in the 

collection of multiplexor, bridge, and other 

components. 

Eric Welch
Petitioner's Expert

EX2048 at 122:23-123:5.

-228 Sur-Reply (Paper 40), 6-7, 16-17, 20-24.
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Q. What is the -- once the detection circuit 

performs its function, it detects what type of 

device is in a downstream port, where does it send 

that information to? 

A. Well, this is an implementation detail, but 

a POSITA would understand that one way to do that is 

to control the select lines on a switch or a MUX or 

a crossbar so that the port where you've performed 

the detection is routed as appropriate, either to 

the bridge or around the bridge directly to a port 

on the hub. 

Eric Welch
Petitioner's Expert

EX2048 at 92:14-24.

-228 Sur-Reply (Paper 40), 6-7, 16-17, 20-24.
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Q. So in that scenario, the detection unit 

itself would have the software or hardware 

necessary to generate that control signal from 

the MUX? 

A. For example, yes, that would be -- that 

could be one way of doing it.

Eric Welch
Petitioner's Expert

EX2048 at 92:25-93:4.

-228 Sur-Reply (Paper 40), 6-7, 16-17, 20-24.
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Q. Okay. My question is just in this particular way 

that it's drawn, what is does it mean to be -- for the 

detection unit to be associated with the MUX? 

A. That's mostly an implementation detail, but again, 

if you're doing this with discrete parts and you're going 

to use, for example, an off-the-shelf bridge, and for 

example, an off-the-shelf hub chip, you could build up a 

combined MUX or crossbar that has detection circuitry in it 

as one discrete device.

It could be a very simple ASIC, and in that case, it 

wouldn't be unreasonable to say the detection unit is 

associated with the MUX.

Eric Welch
Petitioner’s Expert

EX2048 at 94:19-95:6.

-228 Sur-Reply (Paper 40), 6-7, 16-17, 20-24.
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Q. Right. And so you have to have an additional 

connection that's direct to the downstream port from the 

detection circuit in this embodiment; right? 

A. I wouldn't say that it has to be separate. Only 

what I've said here, I stick by. It needs a connection. It 

doesn't have to be separate. It could be shared in some 

way. Those are implementation details that I am not trying 

to nail down here.

Eric Welch
Petitioner’s Expert

EX2048 at 104:5-104:15.

-228 Sur-Reply (Paper 40), 6-7, 12-13, 
16-17, 20-24.
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Q. Okay. And what is your understanding as to why 

the CPU would also send a signal from the detection unit 

to the block labeled 132?

A. Okay. Rather than guessing, paragraph 39, I think 

answers that question. Detection unit 134 -- sorry. That's 

the wrong part of it. 

Okay. "Detection unit 134 will produce a bridging 

detection signal which causes the CPU 135 to activate the 

second USB in controller 132 for operation according to 

the bridging detection signal, thus making it possible for 

the second USB controller and first USB controller to be 

achieved."

I read that as meaning when the CPU has figured out 

the downstream device is a host, that the CPU causes the 

appropriate things to be done, including turning on the 

unit 134 and causing it to sort of insert itself into the 

-- into the switch. I don't know that. That's just 

plausible. It's not certain.

EX2021 at 283:4-23

Eric Welch
Petitioner's Expert

-228 POR (Paper 25), 51-52.
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June 18, 2014

EX2005 at p.1-2

-228 POR (Paper 25), 63, 68.
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June 18, 2014

EX2005 at p.1-2

-228 POR (Paper 25), 63, 68.
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June 18, 2014

EX2005 at p.1-2

-228 POR (Paper 25), 63, 68.
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Brigham Steele

 2002
B.S. Electrical Engineering

 Aug 2008-Jan 2012
Applications Engineer

 Feb 2012-Jan 2013
Principal Validation Engineer

 Jan 2013-Nov 2014
Principal Validation Engineer

 Nov 2014-present
Applications Engineer Manager

-228 POR (Paper 25), 68.
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August 11, 2014

EX2009

NOTE:  Unwired became Aptiv. See Patent 
Owner Response (-228) at 66 fn. 3

-228 POR (Paper 25), 70.
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August 11, 2014

EX2009

-228 POR (Paper 25), 70.
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December 1, 2014

EX2007

-228 POR (Paper 25), 71.
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December 2, 2014

EX2010

-228 POR (Paper 25), 71.
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January 9, 2015

EX2033

-228 POR (Paper 25), 72-74.
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Industry Praise: PACE Award

PACE Award Criteria:

 Innovation must have been developed primarily 
by an automotive supplier

 Innovation must have been new to the 
automotive industry

 Innovation must be in use in a production vehicle

 Innovation must “change the rules of the game”

EX2036 at ¶ 4.

-228 POR (Paper 25), 74-75.
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’643 Patent, Claim 1’643 Patent, Fig. 4

-011 Pet. (Paper 1), 51-69.
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Certificate of Service (37 C.F.R. § 42.6(e)(4)) 

I hereby certify that the attached PATENT OWNER’S DEMONSTRATIVES 

were served as of the below date via email (by agreement) to the following counsel 

of record for the Petitioner: 

Travis Jensen (Registration No. 60,087) 

tjensen@orrick.com   

T61PTABDocket@orrick.com  

Jeremy Jason Lang (Registration No. 73,604) 

jlang@orrick.com   

PTABDocketJJL2@orrick.com   

Orrick, Herrington & Sutcliffe LLP 

1000 Marsh Road  

Menlo Park, CA 94025-1015 

Dated:  April 11, 2025 /Andrew T. Jones/

Andrew T. Jones 
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