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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.

Claim 3

The (PC) power converter as recited in claim 1 wherein said (PSC) power system controller is configured to
receive a (DET) signal indicating a (STAT) power converter status of said (PC) power converter,

said (PCOP) power converter operational state being a function of said (STAT) power converter status.
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Claim 1

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:

‘ Getting started

Set up your device
\

Your device uses a nano-SIM card. A SIM card may be preinstalled, or you may be able
to use your previous SIM card. Contact your carrier for more details.

Install 5IM . Charge your device
Place the SIM card into the I .
tray with the gold contacts :H SSZ?!S t(uhr;rlgg ?;Uyﬁ:r
facing up. * '

NOTE The use of mabile devices on an aircraft or a ship may be subject to
federal and local guidelines and restrictions. Check with appropriate authorities

and always follow crew instructions regarding when and how you may use your
device.

8

Samsung Electronics America, Inc., User Manual Samsung Electronics Co., Ltd., Users Guide for

for Samsung Galaxy S21 5G, S21+ 5G, and S21 Samsung EP-TA865 at p. 71.
Ultra 5G at p. 8 (2021).

These are typical examples of Samsung generally instructing users of its power converters to couple them to loads.
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Claim 1

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
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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:
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I1C22 works in conjunction with 1C21 and 1CO1. o
P';m’:‘:" Pin Name Type Pin Description
Tahle 3-4 USE Type-C Receptacle Interface Pin Assignments
1 DIS Analog Output | Discharging circuit. Used for fast discharging of output capacitor
Signal Mating Signal Mating
Pin Description Pin Description , Extemal circuit drive. Can be used to drive optocoupler LED with
Name Sequence Name Sequence 2 DRV Analog Outout. | o matic current limiting for ransmitting signals Lo primary side.
M | ano Graund return First B12 | GND Ground return First
3 Vee Pawer Supply | IC pawer supply
Pasitive balf of first Posltive half of first T
able 4-10 Source Perspective
AT | TERL | 1y ditterenial pair | SO0 BIL | RXPL | gy diffarential pair | 52974 P
- - 4 DET Analog Inpul | AC unplug detect.
Az | 1en Negative Ball of first | oo 810 | mstna Hegative hall of first | o ol oz State Position I
TX differential pair WX differential pair ‘Analog Input i
At | vans | Bus Pawer First B9 | Veus | Bus Pawer First Open Open Nothing attached N/A : Vo Output OO Vs VORS ENET NPT svrteh
Rd Open (0] Analog Input/
|“s Ic“ | Configuration | Second | 36 |sevz | Sideband Use (sBU] | Second Sink attached 5 6 Vauss oot Connect to extemal N-FET gate pin for gate-source voltage control
open Rd
Pasitive hall of the Negative half of the open P 0] 1 7 cc2 A"E‘(ﬁ';'u‘lp“ Configuration Channel 2.
A& | Dpt ﬁﬁ;‘:::‘;"}m' Second B7 | DaZ :"%“S:;::I‘;;Tm Second Powered cable without Sink attached —~
Ra Open @ | 5 cct A"ﬂﬁ;z{’“ Configuration Channel 1
| i of
a7 | om mmi:ﬂm Secand g6 | Dp2 Fen e e | second Rd Ra Powered cable with Sink, Voolin-Powersd [0]
pair = Pasitian 1 = Pasition 2 Accessory (VPA), or Vooxn-Powered USE —{2) o 1s- Analog Input | Output current sensing terminal - (for current sensing resistor)
Ra Rd Device (VPD) attached ?
Configuration {
A8 | sBUL Sideband Use [SBU) | Second BE I ez I '-_,,.“,Eg, Second ad ad Debug Accessory Mode attached N/ 10 IS+ Analog Input | Output current sensing terminal + (for current sensing resistar).
. A
A9 | vaus Bus Power Elrst Bh | veus | Bus Pawer First ( " © Analog Inputl | Connect to an extemal NTC resistor to measure the power adapter
Negative kalf of Negative half of Audio Adapter Accessory Mode attached Qutput temperature.
AD | RXn2 | second RX Second B3 | THnz | secomd TX Secand Ra Ra ) N/A Analog Input
Aitterenti Merenti R 12 D- 09 I0pUl | ysp b signal
iiferential pair differential paie Output
Positive balf of Fositive half of O P
At | RXp2 | secomd RX Second B2 | Tapz | secomd TX Second 13 GND Ground Ground
differential pair differential pair Analod Input
nalog Input
Atz | GHD Ground return First El | GND Ground return First 14 D+ Output USB D+ signal

Source(s): [1]; [2]
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Claim1

operational state of a (LD) load coupled thereto, comprising:

A (PC) power converter coupled to a (PSC) power system controller configured to receive a

indicating a (OP) system

PSC
LD

Ch1 +Duty
558.6m%
Low
resolution

@ikl 10.0Vv M 4008 A L960my

12 Oct 2020
17:02:32

B+~ 1.60000ms

This burst of data was fed to CC1 by the
external PD3.0 emulator, immediately after
pressing its trigger button that sends the
charger a request for 9V output at
VBUS_OUT.

Source(s): [2]

PSC

The IWE57P is a USB Power Delivery (USB PD) interface controller which handles the communication between a
Power Adapter and Mobile Device (MD). The controller enables the mabile device to alter the Vg5 voltage from the
default 5V and/or maximum current limitation (e.g. 3A) for higher power output or better efficiency. The IWE57P
supports USB PD 3.0, including Programmable Power Supply (PPS) support, while being backwards compatible with
USB PD 2.0. The device also supports Qualcomm® Quick Charge™ 4+ technology. The IWB57P enables the use of
advanced USB Type-C™ connector technology with CC1/CC2 pins for MD attach/detach detection and Vg support
for Electronically Marked Cable (EMC) rated current reading. The iWE57P also integrates a high current charge-pump
circuit to drive an external NFET Vg5 disconnect switch.

The iIWE57P resides on the secondary side of an AC/DC power supply and negotiates voltage and current settings with
the primary-side controller, depending on the requests from the MD. The iWE57P uses Dialog's proprietary secondary-to-
prirmary digital communication technology and when paired with one of Dialog's primary-side RapidCharge™ controllers,
such as the IW1791 or iIW1799, the iIWE57P eliminates the need for a discrete decoder on the primary side by using

one optocoupler to transmit all necessary information for rapid charging to the primary side. This includes output voltage
requests, output current limits, output voltage undershoot, cutput over-voltage, and fault and reset signals. The IW657P
incorporates Dialog's proven and reliable DLNK technology to communicate from the secondary to the primary and also
has a built-in optocoupler LED driver to minimize the bill of material cost.

OoP

(no load)

VBUS OUT= 5V (no load), then transitions to 9V

v

esolution

L 960my

12 Oct 2020

10,0V M20.0ms. A

Ch1

16:55:44

i+~ 79.8000ms

Shown at 20ms/div scale in order to capture the
entire transition from 5V to 9V at VBUS_OUT.
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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
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4.5

configuration Channel (CC)

4.5.1  Architectural Overview

For the USB Type-C solution, two pins on the connector, CC1 and CC2, are used to establish
and manage the Source-to-Sink connection. When the device is connected through a hub, the
connection between a Sink (UFP) on the hub and the Source (host port) and the connection
between the Sink (device port) and a Source (DFP on the hub), are treated as separate

o

e

ouT

Rt o4k cH

Wy
ek tn or

connections. Functionally, the configuration channel is used to serve the following

purposes.

Detect attach of USB ports, e.g. a Source to a Sink

Resolve cable orientation and twist connections to establish USB data bus routing

s Establish data roles between two attached ports

OoC

* Discover and configure VBUS: USB Type-C Current modes or USE Power Deliver
——

Source(s): [1]; [4]

The iW1791 is a high performance AC/DC power supply controller for rapid charge applications that supports high
resolution voltage/current control. It uses Dialog’s PrimAccurate™ technology to minimize external component

count and simplify system design. The device operates in quasi-resonant mode to provide high efficiency and it also
provides a number of key built-in protection features. The iW1791 can achieve tight multi-level constant voltage and

multi-level constant current regulation without a traditional secondary feedback circuit. It also eliminates the need for
loop compensation components while maintaining stability over all operating conditions.

USB-C_connector

1

1 (SHELL)

D (SHEIL)

3 (VBUS)
P

VBUS)

SINC] |

6 [CC1)

ouT

7 (D+)
8(D-)

9 (D)
10 (D+)
11 (CC2)

[ 13 (vBUS)
14 (VBUS)
TS (oHELL)

ouT

16 [SHELL]
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Claim1

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

OC OoC oC
VBUS_OUT=5VY, no load VBUS_OUT=5V, 1A load VBUS_OUT=5Y, 2A load

i (1]

Gate of Q01

Drain of Q01

T R Y G W W A W e N W N e W WY

M 10, A Chl 5 680V

oC
VBUS_0OUT=9V, no load . VBUS_OUT=9V, 1A load . VBUS_OUT=9V, 2A load

Gate of Q01

Ch1 Ampl ch | \ 1 chi Ampl

Drain of Q01 |

Ch1 Freq
41.63kHz

L T Y e W e P Y Y T P W s
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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

oC
VBUS_OUT=5V, no load

Gateof QD1 B¢

VBUS_OUT=5V,~3.6Aload OC

M10.0Ms A Chi J

-+ —400.000ns

he load waos increased to ~3.6A, Immediately
ure, the VBUS_OUTvoltage dropsto OV,
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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,
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Pin Number Pin Name Type Pin Description
1 GND Ground Ground.
Digital communication link signal. Used for secondary-side to primary-side
communication for all rapid change information. which includes output voltage
DLNK Analog Input requests. output current limits, output voltage undershoot, and over-voltage
Brotection
Auxiliary voltage sense. Used for primary-side regulation and secondary-to-pri-
3 Vaense Analog Input mary through main
4 CFG Analog Input | Used for CDC configuration and auxiliary winding open protection.
Primary-side current sense. Used for cycle-by-cycle peak-current control and
£ sense Analog INpUt | vt in brimaryeside GV/GC regulation.
Connect to the source of external power MOSFET. Inside the IC, it is connect-
8 SOURCE | Powerlnput | . internal MOSFET and startup Ve charge circuit,
7 GATE Output Gate drive for external MOSFET switch.
8 Vee Power Input | IC power supply

—
e, M

The iIWE57P is a USB Power Delivery (USB PD) interface controller which handles the communication between a
Power Adapter and Mobile Device (MD). The controller enables the mobile device to alter the Vi,5 voltage from the
default 5V and/or maximum current limitation (e.g. 3A) for higher power output or better efficiency. The IWE57P
supports USB PD 3.0, including Programmable Power Supply (PPS) support, while being backwards compatible with
USB PD 2.0. The device also supports Qualcomm® Quick Charge™ 4+ technology. The IWB57P enables the use of
advanced USB Type-C™ connector technology with CC1/CC2 pins for MD attach/detach detection and Vg support
for Electronically Marked Cable (EMC) rated current reading. The iWE57P also integrates a high current charge-pump
circuit to drive an external NFET Vg, disconnect switch.

OP

The iW657P resides on the secondary side of an AC/DC power supply and pegotiates voltage and current settings with
the primary-side controller, depending on the requests from the MD. The iW657P uses Dialog's proprietary secondary-to-

primary digital communication technology and when paired with one of Dialog's primary-side RapidCharge™ controllers,
such as the iW1791 or iW1799, the IWE5T7P eliminates the need for a discrete decoder on the primary side by using

one optocoupler 1o 1 it all r y information for rapid charging to the primary side. This includes output voltage
ut nt limit tv undersh 1t ver: and fault an t signals. The IWE57P

incorporates Dialog’s proven and reliable DLNK technology to communicate from the secondary to the primary and also
has a built-in optocoupler LED driver 1o minimize the bill of material cost.

Anker, EX1011, p. 10
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Claim 1
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,

i the secondary side of an AC/DC power supply and negotiates voltage and current settings with
the primary-side controller, depending on the requests from the MD. The iIWB57P uses Dialog's proprietary secondary-to-
primary digital communication technology and when paired with one of Dialog's primary-side RapidCharge™ conirollers,

such as the iW1791 or |W1 ?99 the iIWESTP elm—unates the need for a discrete decoder on the primary side by using
one opf T inf r rapid charging to the primary side. This includes output voltage O P

requests, output current Ilmlts output voltage unde’shncﬁi output over-voltage, and fault and reset signals. The IWB57P
incorporates Dialog’s proven and reliable DLNK technology to_communicate from the secondary to the primary and also

has a built-in optocoupler LED driver to minimize the bill of material cost. CO M

" The iW1791 is optimized to work with Dialog's secondary-side controllers that use the proprietary digital link (DLNK)
CS.IF]S-FG[?II:II‘?EY technology. The IW1791 and DLNK-based secondary-side controller chipset together can implement various rapid
. “ charge protocols, such as USB Power Delivery (USB PD), Qualcomm® Quick Charge™ 2.0 and 3.0 (QC2.0 and QC3.0)

fl ! f Low '
P m-:wﬁ'} s AN resolution technologies, etc. to achieve fast and smooth voltage transitions upon request by mobile devices (MD). The iW1791
and compatible secondary-side controller from Dialog use the DLNK communction protocol for output voltage requests,

ey Hakii, s bl AR, AR s
output current limits, output voltage undershoot and over voltage information from the secondary to the primary.

VBUS _OUT= 5V (noload), then transitions to 9V (no load)

@ikl 10.0Vv M 4008 A L960my

12 Oct 2020

B+~ 1.60000ms 17:02:32 ;
solution

Source(s): [2]; [4]

This burst of data was fed to CC1 by the
external PD3.0 emulator, immediately after
pressing its trigger button that sends the
charger a request for 9V output at
VBUS_OUT.

M20.0ms. A L 960mv

) 12 Oct 2020
+¥ 79.8000ms 16:55:44

Shown at 20ms/div scale in order to capture the
entire transition from 5V to 9V at VBUS_OUT.
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Claim1

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,

Programming data burst from
external PD3.0 emulator sent to
Pin 8 (CC1) of 1C22 (i\W657P)

~

resolution

Programming data burst from Pin 2 (DRV)
of 1C22 sent to photocouple (PCO1) for
transmission to Pin 2 (DLINK) of 1ICO1
(iW1791)in the primary side.

[
Table 4-10 Source Perspective

1
T
! f
_WWWMW:.““.M ——

)
|
4.00ms .:5. 12 L
]
I

-+~ 16.0200ms

CC1 ccz State Fosition
Open Open Nothing attached NJA
Rd Open iy
¥ Sink arached -
Open Rdl @
Open Ra )]
3 Powered cable without Sink attached -
Ra Open &
R Ra M
1 ry
Ra Rdl {VFD) attached 2
Deby de attached
R R de N/A
Audio Adapter Acce ¢ attached .
Ra Ra N/A
(Ar !
= =
[

Pin Number | Pin Name Type Pin Description
Trigger 1C22 (iW657P) has decoded external VBUS_OUT 1 GND Ground | Ground.
button PD3.0 commands and now begins completes 5V to Digital communication link signal. Used for secondary-side to primary-side
pressed internal “DLINK" transmission to 9V transition 2 DLNK Analog Input | SOMMunication for all rapid change information, which includes output voltage
. R . . requests, output current limits, output voltage undershoot, and over-voltage
1C01(IW1791}) in the primary side. protection,
= a Analog Input | Ai1ary voltage sense. Used for primary-side regulation and secondary-to-pri
mary communication through main transformer.
4 cFG Analog Input | Used for CDC configuration and auxiliary winding open protection
| Analog Input Pf\maﬂrﬁldﬂ current sense. Used fﬂnyC\Q'D‘_J'CyC\Q peak-current control and
$ SENSE 9 P limit in primary-side CV/CC regulation.
Connect to the source of external power MOSFET. Inside the IC, itis connect-
8 SOURCE | Powerinput | oy, intemal MOSFET and startup Ve eharge cireuit.
7 GATE Output | Gate drive for exteral MOSFET switch
8 Power Input | IC power supply.

Source(s): [1]; [3]
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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,

™

Source(s): [2]; [3]

DC

e Proprietary optimized load adaptive maximum constant
frequency PWM switching with quasi-resonant
operation achieves best size, efficiency, and common
mode noise
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] = L : gfie
: o) ‘ é T i
- mecuE S o mou =S W e
+ = iy
N . COM (==
R ==
e 3 Fm 0, O
Pin Number Pin Name Type Pin Description
GND G d G d. 2 N . " M
! o D“’:’"I _— CO ld\/l The IWB57P resides on the secondary side of an AC/DC power supply and negotiates voltage and current settings with
igital communication link signal. Used for secondary-side to primary-side ] ) ) . e )
ok | anaion communication for al rapid change information, which includes output voliage the primary-side controller, depending on the requests from the MD. The iW657F uses Dialog's proprietary secondary-to-
= - nalog INPUL | o quests, output current limits, output voltage undershoot, and over-voltage primary digital communication technology and when paired with one of Dialog's primary-side RapidCharge™ controllers,
proeion, ‘ ‘ such as the iW1791 or iW1799, the iIWE57F eliminates the need for a discrete decoder on the primary side by using
3 Vsense | Analog Input ﬁ“;:'a” vottage "e"i:':::::;:”mw‘s'“‘ regulation and secondary-to-pri- one optocoupler to transmit all necessary information for rapid charging to the primary side. This includes output voltage
pr e T Geed or COG oo 2 el e e requests, oufput current imits, output voltage undersnoot, output over-voltage, and fault and reset signals. The iWB57P
b e ¢ v inding open : incorporates Dialog's proven and reliable DLNK technology to communicate from the secondary to the primary and also
5 lowe | Analoainput | rivar-ee surert sense sed o oycle 0ycyclepeakcurent conrol and has a built-in optocoupler LED driver to minimize the bill of material cost. COM
SOURCE P p Connect to the source of external power MOSFET. Inside the IC, it is connect-
il Y ower Input | . 4't5 internal MOSFET and startup V. charge circuit DS
7 GATE Output | Gate drive for external MOSFET switch The iIW1791 is optimized to work with Dialog's secondary-side controllers that use the proprietary digital link (DLNK)
. r e —— technology. The iW1791 and DLNK-based secondary-side controller chipset together can implement various rapid

charge protocols, such as USB Power Delivery (USB PD), Qualeomm® Quick Charge™ 2.0 and 3.0 (QC2.0 and QC3.0)
technologies, etc. to achieve fast and smooth voltage transitions upon request by mobile devices (MD). The iW1791
and compatible secondary-side controller from Dialog use the DLNK communction protocol for gutput voltage reguests,

output current limits, output voltage undershoot and over voltage information from the secondary to the primary.
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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,

Programming data burst from
external PD3.0 emulator sent to

Pin 8 (CC1) of 1C22 (iIWB57P . . .
in st Jo ( ) . Programming data burst from Pin 2 (DRV)

of 1C22 sent to photocouple (PCO1) for
transmission to Pin 2 (DLINK) of ICO1
(iIW1791)in the primary side.

-
-
-
-
rd
”
Low |
- i . - -
resolution T —
DFN-14 in Name Type in Deserlp
1 oIS Analog Output | Dischanging circust. Used for (ast dicharging of output canachor
— N , | Extemal drcult drive. Can be used 1o dive optocoupler LED with
2 bR Analog OUPU | . iomatic current keniting fos tranaiting sigrats 10 peimary 8o
3 Ve Power Supply | IG power supply.
P
4 DET Aralog Input | A unphug detect. CUWVI
| 5 v 208 NP0 | Moniton Ve Voltage afier N-FET swiet
T e
1 J; 6 Ve nal N-FET gate pin for gate-source voltage control.
L f T
B e T ccz
1 ) n
1 8 (=] Configuration Channel 1
1 -
1
M4.00ms A 12 L
I
1
W+v 16.0200ms
Trigger 1C22 (iW657P) has decoded external VBUS_OUT
buttan PD3.0 commands and now begins completes 5V to |
pressed internal "DLINK” transmission to 9V transition Pin Number | Pin Name Type  [Pin Description
1C01(iW1791) in the primary side. 1 GND Ground | Ground.
| -
CO M 2 DLNK Analog Input | ©
3 Vsense Analog Input
4 CFG Analog Input |u
5 T Analog Input
Source(s): [2]; [3] s | s [S—
- L
OS 7 GATE Output Sate drive for extemal
8 Power Input | IG pawer supply
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Claim1

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

OC OoC oC
VBUS_OUT=5VY, no load VBUS_OUT=5V, 1A load VBUS_OUT=5Y, 2A load

i (1]

Gate of Q01

chi

Ampl
1.6V

VBUS_OUT=9V, no load VBUS_OUT=9V, 1A load VBUS_OUT=9V, 2A load

e e ey e P e e )

+

Gate of Q01

ch1 Ampl chl Amp 1 ! ch1 Ampl
L A b P

Drain of Q01 |

L T Y e W e P Y Y T P W s
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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
VBUS_OUT=5V, no load

Gateof QD1 B¢

VBUS_OUT=5V,~3.6Aload OC

T eV AVAVaAVY AT AT A

vV v v v

M10.0us A

> —400.0

Note: The charger will hold up the VBUS_OUT voltage af 4.5V
undera 3.5A load e charger shuts do hen the load is
increased beyond that. This O-scope capture was taken as the
charger was go o one of those over-current protection
shutdowns when the load was incregsed to ~3.6A. Immediately
afterthis copture, the VBUS_OUTvoltage drops o OV.
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Claim1

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.

The iIW6E57P resides on the secondary side of an AC/DC power supply and negotiates voltage and current settings with
the primary-side controller, depending on the requests from the MD. The iIWB57P uses Dialog's proprietary secondary-to-
primary digital communication technology and when paired with one of Dialog's primary-side RapidCharge™ conirollers,
such as the iW1791 or iW1799, the iIWESTP eliminates the need for a discrete decoder on the primary side by using

one optocoupler to transmit all necessary information for rapid charging to the primary side. This includes output voltage
requests, output current limits, output voltage undershoot, output over-voltage, and fault and reset signals. The IWE57P
incorporates Dialog’s proven and reliable DLNK technology to communicate from the secondary to the primary and also
has a built-in optocoupler LED driver to minimize the bill of material cost.

The iW1791 is optimized to work with Dialog's secondary-side controllers that use the proprietary digital link (DLNK)
Cé15.18+6[m‘§5y technology. The iW1791 and DLNK-based secondary-side controller chipset together can implement various rapid
# [ e st eberr L(.)W charge protocols, such as USB Power Delivery (USB PD), Qualcomm® Quick Charge™ 2.0 and 3.0 (QC2.0 and QC3.0)
et il e it ll it it ] resolution technologies, etc. to achieve fast and smooth voltage transitions upon request by mobile devices (MD). The iW1791
PYRPRTR.I P IeW o, [ R RET R J) PR R VP pree | and compatible secondary-side controller from Dialog use the DLNK communction protocol for output voltage requests,
output current limits, output voltage undershoot and over voltage information from the secondary to the primary.

VBUS OUT=5V( (no load)

no load), then transitions to 9V

v

@ikl 10.0Vv M 4008 A L960my

12 Oct 2020
B+~ 1.60000ms 17:02:32

Source(s): [2]; [4]

This burst of data was fed to CC1 by the
external PD3.0 emulator, immediately after
pressing its trigger button that sends the
charger a request for 9V output at
VBUS_OUT.

M20.0ms. A L 960mv

) 12 Oct 2020
+¥ 79.8000ms 16:55:44

OP

10C

Shown at 20ms/div scale in order to capture the
entire transition from 5V to 9V at VBUS_OUT.
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Claim1

thereby regulating an (I10C) internal operating characteristic of said (PC) power converter to improve an (EFF) operating
efficiency thereof as a function of said (OP) system operational state.

The IWE57P is a USB Power Delivery (USB PD) interface controller which handles the communication between a
SEI msun g E P_T,ELB[]{] Power Adapter and Mobile Device (MD). The controller enables the mobile device to alter the Vg5 voltage from the
default 5V and/or maximum current limitation (e.g. 3A) for higher power output or better efficiency. The iIW657P
1 1 supports USB PD 3.0, including Programmable Power Supply (PPS) support, while being backwards compatible with
Eﬂ:iCIE ncies at 5” and 9V USB PD 2.0. The device also supports Qualcomm® Quick Charge™ 4+ technology. The IWB57P enables the use of
advanced USB Type-C™ connector technology with CC1/CC2 pins for MD attach/detach detection and Viggyy support
1 for Electronically Marked Cable (EMC) rated current reading. The iWE57P also integrates a high current charge-pump
circuit to drive an external NFET Vg, disconnect switch.

095
09

0.85

08

Efficiency

0.75

EFF

07

0.65

0 05 1 15 2 25 3

Current in Amps

OoP

—8—Eff @ 5v —a—Eff @ Sv

Source(s): [2]
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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 (PCOPQ) power converter operational state.

The iW1791 is optimized to work with Dialog's secondary-side controllers that use the proprietary digital link (DLNK)
technology. The iW1791 and DLNK-based secondary-side controller chipset together can implement various rapid
charge protocols, such as USB Power Delivery (USB PD), Qualcomm® Quick Charge™ 2.0 and 3.0 (QC2.0 and QC3.0)
technologies, etc. to achieve fast and smooth voltage transitions upon request by mobile devices (MD). The iW1791
and compatible secondary-side controller from Dialog use the DLNK communction protocol for output voltage requests,
output current limits, output voltage undershoot and over voltage information from the secondary to the primary.

Ch1 +Duty
. 558.6m%

) wl'm‘_ r ) Hmm Lowd
sl evan i e resolution

VBUS _OUT= 5V (noload), then transitions to 9V (no load)

v

Gate of @01 [P
il 10.0v M 400s A L o960mv

12 Oct 2020
B+~ 1.60000ms 17:02:32

This burst of data was fed to CC1 by the
; external PD3.0 emulator, immediately after
Sou rce(s) - [4] pressing its trigger button that sends the
charger a request for 9V output at
VBUS_OUT.

10.0 ¥ FEM : M20.0ms A TLo960my
12 Oct 2020
-+~ 79.8000ms 16:55:44

Shown at 20ms/div scale in order to capture the
entire transition from 5V to 9V at VBUS_OUT.
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Claim 3

The (PC) power converter as recited in claim 1 wherein said (PSC) power system controller is configured to receive a (DET)
signal indicating a (STAT) power converter status of said (PC) power converter,

}
- A s ot
T
. o

L ==(w — i — a4

] .

fwﬂ il
;h Tan (e i .

™

1

Pin Number . . -
DEN-14 Pin Name Type Pin Description
1 Dis Analog Quiput | Discharging circuit. Used for fast discharging of output capacitor.
External circuit drive. Can be used to drive optocoupler LED with
2 DRV Analog Output automatic current limiting for transmitting signals to primary side.
3 Vee Power Supply | IC power supply.
DET 4 DET Analog Input  [[|JAC unplug detect. STAT
Analog Input/ .
5 Veaye O?.ﬁputp Monitor Vgye voltage after N-FET switch.
] Veus o A"%iﬁ;g?““ Connect to external N-FET gate pin for gate-source voltage control.
T Cc2 Analog Input/ Configuration Channel 2
Output g .
Analog Input/ .
a8 cci Output Configuration Channel 1.
SOUrCG(S): [2] 1] I1S- Analog Input Cutput current sensing terminal - (for current sensing resistor)
10 IS+ Analog Input Cutput current sensing terminal + (for current sensing resistor)
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Claim 3

U.S. Patent No. 7,675,759 — Samsung EP-TAS800

said (PCOP) power converter operational state being a function of said (STAT) power converter status.

Pin Number
DFN-14

Type

Pin Description

Analog Output

Discharging circuit. Used for fast discharging of output capacitor.

Analog Output

External circuit drive. Can be used to drive optocoupler LED with
automatic current limiting for transmitting signals to primary side.

Power Supply

IC power supply.

Analog Input

Analog Input/
Output

Monitor Ve, voltage after N-FET switch.

Analog Input/
Output

Connect to external N-FET gate pin for gate-source voltage control.

Analog Input/
Output

Configuration Channel 2.

Analog Input/
Output

Configuration Channel 1.

Analog Input

Output current sensing terminal - (for current sensing resistor)

Analog Input

Output current sensing terminal + (for current sensing resistor).

Note: If an AC unplug detect is observed the PCOP of the system is unpowered.

Source(s): [2]
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3. Dialog Semiconductor iW1791 AC/DC Primary Side Rapid Charge PWM Controller with High
Resolution Voltage/Current Control, Product Summary Rev. 1.51 05-OCT-2018;

4. Dialog Semiconductor iW1791 AC/DC Primary Side Rapid Charge PWM Controller with High
Resolution Voltage/Current Control, Product Summary Rev. 1.6 05-May-2020;

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