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- All the claim elements identified herein are literally and equivalently present in the Accused Instrumentalities.

- For clarity, the portion of a cited reference that is relied upon for support may also be reproduced in the chart. Also,
earlier, later or otherwise different versions of the reference may be available but not specifically cited.

- The portion of the Accused Instrumentality covered by a claim element is typically identified by an arrow and/or
outlined in color. Such identification is exemplary, not exclusive or exhaustive. The Asserted Claims are open ended, not
close ended or improperly restricted. Additional portions of the Accused Instrumentality might also be covered by the
claim element but might not be identified in the chart.

- All quantitative figures, qualitative figures and data cited in the chart are subject to measurement and/or computational
variation.
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Claim1
A (PC) power converter coupled to a (PSC) power system controller configured to receive a
indicating a (OP) system operational state of a (LD) load coupled thereto, comprising:

a (PS) power switch configured to conduct for a (DC) duty cycle to provide a (OC) regulated output
characteristic at an (OUT) output thereof; and

a (CON) controller configured to receive a (COM) command from said (PSC) power system controller to enter
a (PCOP) power converter operational state as a function of said indicating said (OP) system
operational state,

said (CON) controller further configured to provide a (OS) signal to control said (DC) duty cycle of said (PS)
power switch as a function of said (OC) output characteristic and in accordance with said (COM) command,

thereby regulating an (10C) internal operating characteristic of said (PC) power converter to improve an (EFF)
operating efficiency thereof as a function of said (OP) system operational state.

Claim 2
The (PC) power converter as recited in claim 1 wherein said (PC) power converter is configured to enter said
(PCOP) power converter operational state within a from another (PCOPO) power

converter operational state.
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Claim1

A (PC) power converter coupled to a (PSC) power system controller configured to receive a (S) signal indicating a (OP) system
operational state of a (LD) load coupled thereto, comprising:

1 Connect the power adapter and
press the power button

3.  Connect the USE-C plug to your comp uter.

G

—
4. Onthe taskbar, Windows indicates that the computer is charging.
Ensure to check if the computerischarging.

.j,ll..l.l.l! : :

~

Dell Inc., Quick Start Guide for Latitude 5289 2-in-1 at Dell Inc., User’s Guide for Dell USB-C Power
p. 1 (2016) Adapter Plus-90W PA901C at p. 7 (2020)

These are typical examples of Dell generally instructing users of its power converters to couple them to loads.

w
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Claim1

A (PC) power converter coupled to a (PSC) power system controller configured to receive a (S) signal indicating a (OP) system
operational state of a (LD) load coupled thereto, comprising:
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Claim1
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A (PC) power converter coupled to a (PSC) power system controller configured to receive a
operational state of a (LD) load coupled thereto, comprising:

indicating a (OP) system

oL

PSC

(R
]

L

* 1 — I
Table 3-4 USB Type-C Receptacle Interface Pin Assignments
p— p— p— p— Table 4-10 Source Perspective
igna ating nal ating
Fin | Stenal Description el TN o Doscription | (e -
- cc1 cc2 State Position
A1 | GND__ | Ground return Fiest B12 | GND | Ground return First
" Open Open Nothing attached N/A
e | | Pt nararnes [T T ot iroraet | o P P
TX differential pair RX differential pair
Rd Open . et @
Negative half of first Negative half of first Sink attached
L R R T 1O | RXAL | giterential pair | S04 Open Rd @
m [ vios | Bus power First B9 |vis | Bus power First Open Ra 0]
Configuration N Powered cable without Sink attached
As I cc1 | bt oy Second B8 | $BUZ | Sideband Use (SBU) | Secand Ra Open @
Positive half of the Negative half of the Rd Ra Powered cable with Sink, VconN-Powered [0}
I IR el R B R e il R Accessory (VPA), or Voon-Powered USR 2
- e Ra Rd L /PD) attached 2
Nogative half of the Positive half of the
a7 | bnt LUSB 2.0 differential | Second B6 | Dp2 differential | Secand o ad Debug Accessory Mode attached N/A
pair - Position 1 pair - Posivion 2 (Anpendix B)
Configuration
A8 | SBUL | Sideband Use (SBU) | Second 85 ‘“2 Channel second Audio Adapter Accessory Mode attached
Ra Ra ’ N/A
A9 [ veus | Bus Power First B4 | vavs Bus Power First (Appendix A)
Negative half of Negative half of
M0 | Run2 | second B Second B3 [ TXo2 | secondTX Second OP
diterential paie differential pair
Positive half o Fositive hallof
M1 [ Rxpz | second R Second B2 TGz | secona X second
diterential paie differential pair
T O e S DT i L T Source(s): [1]

Anker, EX1017, p. 5




U.S. Patent No. 7,675,759 — Dell LA9OPM170

Claim1

A (PC) power converter coupled to a (PSC) power system controller configured to receive a indicating a (OP) system
operational state of a (LD) load coupled thereto, comprising:

5V to 9V, 1A load transition OP

Stop i

Table 410 source perspecive O P

Source(s): [1]
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Claim1

a (PS) power switch configured to conduct for a (DC) duty cycle to provide a (OC) regulated output characteristic at an (OUT)
output thereof; and

D——‘v—‘ r&r - ) - il -
- - e
: - - T 1 | —
— e il tEF |
1 - = | s
al -
I
il - .
By =
1 L
L | .
s )
t. A‘—l | + _1 ~|—- | - USB-C connector
) SHELL [ T
4.5 Configuration Channel (CC) | A1(GND)
. |
4.5.1  Architectural Overview OUT
A4 VEUS]
For the USB Type-C solution, two pins on the connector, CC1 and CC2, are used to establish i ‘7
and manage the Source-to-Sink connection. When the device is connected through a hub, the AS[TC
connection between a Sink (UFP) on the hub and the Source (host port) and the connection Rag ‘ef?%%t;_
between the Sink (device port) and a Source (DFP on the hub), are treated as separate PS B7TDT |
connections. Functionally, the configuration channel is used to serve the following B6 D+
purposes. JE Qoso BSE:I C2Z
s Detect attach of USB ports, e.g. a Source to a Sink o : 24{ ouUT
s Resolve cable orientation and twist connections to establish USB data bus routing BTI{GNL)
* Establish data roles between two attached ports oC
SHELL
* Discover and configure VBus: USB Type-C Current modes or USE Power Delivery —
L |

Source(s): [1]
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Claim1

a (PS) power switch configured to conduct for a (DC) duty cycle to provide a (OC) regulated output characteristic at an (OUT)
output thereof; and

ocC oC oC

T2Pin4

Gate of
Q050

OoC
9V 0A 9V 1A 9V 2A

T2Pin4
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Claim1

a (PS) power switch configured to conduct for a (DC) duty cycle to provide a (OC) regulated output characteristic at an (OUT)
output thereof; and

H"}—l ‘Fl" P'lwl F\| ;FH. }—‘h F_\ }-“ k.‘
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Gate of
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Claim1
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converter operational state as a function of said

a (CON) controller configured to receive a (COM) command from said (PSC) power system controller to enter a (PCOP) power

indicating said (OP) system operational state,

it

CON |

Source(s): [1]; [2]

—+—
T
" I |
T -
= [T CON
= - Table 1. PIN FUNCTION DESCRIPTION
) - = - - Pinou | Wame Funtion
- - - - - 8 - 1 Hx2 ‘capactors.
| - ] B Farmored o crespage doarce
3 ETTS =
and dotect i ime votage ange.
0 T
Table 3-4 USB Type-C Receptacle Interface Pin Assignments . el ey = b i
P v P P Table 4-10 Source Perspective s PONOFE | A
pin | SiEnal Description st | i | e Description So—
cct cc2 State Position - 3
A1l GND Ground return First B12 | GND Ground return First —
Positive half of first Positive half of first Open Open Nothing attached N/A N Fouki | T et A
Az [Txpn . Second 11| RXpL u Secand
TX differential pair RX differential pair Y] Open o) {50ch e - recovery depencing on device option
Nogative half of irst Negative half of first sink attached - 0 PSTmer | Power r sdpat
A3 | XL | gy Giferential pair | 5674 BI0 | RXal | by differential patr | S¢°00d Open Rd @ solof PSu The Pk iresnatd Ve o A cape-
& power savings oda
A | vius | Bus Power Fiest B9 | vius | Bus Power First Open Ra @ o pavar o sre-
Powered cable without Sink attached = “evoge mode. Tre controle = srebied once Vegtma: o7 bekow VoS, e
As | o | Cannguration Second B8 | $BUZ | Sideband Use (SBU) | Secand Ra Open 7)) = = = —~r\
Positive half of the Nogative half of the Rd Ra Powered cable with Sink. Vconn-Powered 0] 0 TICD | 1nput o T Gemagnetzaton etecion comparaio o e OF Foack convoler oo 0oed 1o et e
as |Dpt | USB2.0differential | Second 87 |Dnz | USE20diferential | Second sanory (Vi o ered US) verpwes compensaton
a2 dieren Lk 2g aittre Accessory (VPA), or VCoNN-Powered USE >
Ra Rd Device (VPD) attached @ 2 VGG | Swmyret
Nogative half of the Positive half of the 5 ocs 15 o0 cyeby—cyci cument b comparatorfo the G Fiyback secton
a7 |ont | S0 differential | Second B6 |Dpz | USEZQdifferential | Second Debug Accessory Mode attached Sest
pair - Positian 1 pair - Position 2 Rd Rd g N/A " GORV__ | R Syback contrller swch drver
(Appendix B) s PORV | PO cortroer swich drver
Configuration
AB [ SBUT | Sideband Use (SBU) | Second 85 ‘ €2 | Channel Second Audio Adapter Accessory Mode attached % | Posrzco PFG secton
Ra Ra 5 N/A S pamten demci 0 e PFG oot
A9 || s power Fist Be [ vers | Bus power Firs ( s —
o [wm [ rendr Second B2 | et Second OP * ey = ik vohome: Toe
2 | secon econ 12 | secon ecan -
differential pair differential pair ence voltage 2.5 V at low ino and 4 V at high line. An intomal high-voltage switch disconnects the low
v
Positive half of Fositive half of
at1 | Rxp2 | second RX second B2 | TXp2 | secomd TX Second 9 Removed for creepage dstance
differential pair differential pair = FrO | Taghvolegs PO fosdback opik ~—
P bu o etarna
a1z | GND Ground return First Bl | GND Ground return First o o o e PFC
Order 1o recas gt power

10
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Claim1

a (CON) controller configured to receive a (COM) command from said (PSC) power system controller to enter a (PCOP) power
converter operational state as a function of said indicating said (OP) system operational state,

5V to 9V, 1A load transition OP

stop il

Table 410 source perspecive O P

Source(s): [1]
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Claim1
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said (CON) controller further configured to provide a (OS) signal to control said (DC) duty cycle of said (PS) power switch as a
function of said (OC) output characteristic and in accordance with said (COM) command,
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Claim1

said (CON) controller further configured to provide a (OS) signal to control said (DC) duty cycle of said (PS) power switch as a
function of said (OC) output characteristic and in accordance with said (COM) command,

Ch1 Freq
34.03kHz

Gate of
Q050

VBUS gy b
Chl 2.00V M10.0us A Chl &£ 2,64V

W 49.80 %
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Claim1

said (CON) controller further configured to provide a (OS) signal to control said (DC) duty cycle of said (PS) power switch as a
function of said (OC) output characteristic and in accordance with said (COM) command,

oC

T2Pin4

Gate of
Q050

T2Pin4
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Claim1

said (CON) controller further configured to provide a (OS) signal to control said (DC) duty cycle of said (PS) power switch as a

function of said (OC) output characteristic and in accordance with said (COM) command,

(0]®;

T2Pin4

T2Pin4

Gate of
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Claim1

thereby regulating an (I0C) internal operating characteristic of said (PC) power converter to improve an (EFF) operating
efficiency thereof as a function of said (OP) system operational state.

5V to 9V, 1A load transition OP

Stop i

WM2.00ms A

6800 %
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Claim1
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thereby regulating an (10C) internal operating characteristic of said (PC) power converter to improve an (EFF) operating
efficiency thereof as a function of said (OP) system operational state.
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Claim 2

The (PC) power converter as recited in claim 1 wherein said (PC) power converter is configured to enter said (PCOP) power
converter operational state within a from another (PCOPO0) power converter operational state.

5V to 9V, 1A load transition
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Sources and citations

1. Universal Serial Bus Type-C Cable and Connector Specification, Release 2.0, August 2019;

2. ON Semiconductor Combination Power Factor Correction and Quasi-Resonant Flyback Controllers
for Adapters NCP1937;

Note: The citations may pertain to only specific document excerpts and not the schematics or other data.
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