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Various embodiments of apparatuses , systems , and methods 
for controlling the operating status of a power converter 
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POWER CONVERTER RESPONSIVE TO 
DEVICE CONNECTION STATUS 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application claims priority to U . S . 
Utility patent application Ser . No . 15 / 705 , 389 , filed on Sep . 
15 , 2017 , in the name of inventors BongGuen Chung et . al . , 
and entitled “ Power Converter Responsive to Device Con 
nection Status , ” the entire contents of which are incorpo 
rated herein by reference . 

TECHNICAL FIELD 
[ 0002 ] The technology described herein generally relates 
methods , systems , and apparatus for controlling currents and 
voltages produced by power converters . The technology 
described herein also relates to methods , systems , and 
apparatus for controlling currents and voltages produced by 
switch mode operated power converters . More specifically , 
the technology described herein relates to methods , systems , 
and apparatus for controlling voltages and currents , using 
switch mode power converters , during standby periods and 
when power is not needed to awaken a power converter to 
power a device . The technology may find use in conjunction 
with various electronic devices , such as power converters 
configured for use with personal communications devices , 
such as mobile phones and tablets , and with other devices 
which have varying load needs and whose needs for voltages 
and currents vary over time . 

commonly include a transformer having a first ( primary ) 
coil , a second ( secondary ) coil , and a third ( sensing ) coil . 
The primary coil is commonly connected to the input power 
source and the secondary coil is commonly connected to the 
adaptive device . During power mode , the primary coil , 
secondary coil , and sensing coil operate per design and often 
efficiently convert input power into the desired load . During 
standby mode , however , the primary coil connected to the 
input power source typically operates to maintain an output 
voltage at a constant voltage ( such as 5 volts ) although no 
load is connected . This providing of the 5 volts to the 
secondary coil enables the power converter to respond 
quickly to load demands But , as discussed above , this 
approach wastes power . 
[ 0006 ] While it is appreciated that a primary coil can be 
powered down by opening a circuit between the primary coil 
and the input power source , it is to be appreciated that such 
an approach often involves human intervention to reactivate 
the primary coil . That is , per such an approach , the con 
necting of an adaptive device ( or the generation of a new 
load request from an already connected adaptive device ) 
commonly requires human intervention to power on the 
primary coil as no known mechanism exists today for 
automatically activating a primary coil of a powered down 
power converter . 
10007 ] Accordingly , a power converter is needed that has 
a primary coil that can be powered down during standby 
mode and thereby not waste power , but , can be automati 
cally awakened and responsive to new load requests , as 
needed 
[ 0008 ] The various embodiments of the present disclosure 
address the above and other concerns by providing for 
highly sophisticated control of standby mode of power 
converters and , in particular , switch mode power converters , 
by providing a secondary side control circuit that is capable 
of receiving a new load request from a connected adaptive 
device , and is configured to respond to such new load 
request by activating a primary side of the power converter 
without human intervention . 

BACKGROUND 

SUMMARY 

— 

10003 ] Today , power converters are commonly used in 
conjunction with various devices such as mobile phones , 
tablets , computers , and other adaptive and non - adaptive 
devices ( hereafter , each an " adaptive device ” ) to convert line 
voltages , such as the U . S . standard 120 volts AC , into 
various output voltages and currents ( hereafter , each a “ load 
request " ) then desired by an adaptive device . Power con 
verters commonly operate in at least two modes , powered 
mode and standby mode . During powered mode , power 
converters commonly convert input voltages and currents , 
such as those provided from an electrical circuit provided in 
a house , business or otherwise ( an “ input power " ) , into the 
voltages and currents requested by an adaptive device ( a 
“ load ” ) . However , while power converters often remain 
connected to a source , adaptive devices are not always 
connected to or acting as a load to the power converter 
such non - connected / non - load mode of operation for a power 
converter being referred to herein as “ standby mode . ” While 
in standby mode , power converters today typically continue 
to draw power from the source and convert such input power 
into low - level voltages and currents needed by the power 
converter itself to remain responsive to a later arising load . 
[ 0004 ] While the continual powering of a power converter 
during standby mode enables the power converter to be 
highly responsive to load requests , it wastes energy . In some 
existing implementations , as much as 20 - 30 milliwatts of 
power is wasted during standby mode ( hereafter , " standby 
power " ) . Over extended periods of time and in view of the 
millions of power converters in present use today , such 
power losses from standby power can be substantial . 
100051 One type of power converter commonly used today 
is a switch mode power supply . Switch mode power supplies 

[ 0009 ] In accordance with at least one embodiment of the 
present disclosure an apparatus , system , or method for 
minimizing power consumed by a primary side of a power 
converter during standby mode and , in response to a new 
load request , automatically enabling powered mode of 
operation is provided . 
10010 ] In accordance with at least one embodiment of the 
present disclosure , a power converter comprises a primary 
controller configured to control the operating status of a first 
coil of a transformer during a standby mode , a powered 
mode , and a transition from the standby mode to the 
powered mode . For at least one embodiment , the primary 
controller may further comprise a primary switch controller 
and driver circuit , a first circuit configured to initiate tran 
sition of the primary switch controller and driver circuit 
from the standby mode to the powered mode upon receipt of 
a wake - up signal , wherein the first circuit is a first wake - up 
circuit that is powered during standby mode . A secondary 
controller , electrically connected to a second coil of the 
transformer , may be included in the power converter and 
further comprise a second circuit configured to detect a 
connecting of a device to the power converter . 
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[ 0011 ] For at least one embodiment , the second circuit 
may be a secondary wake - up circuit and the secondary 
controller may be powered by the device during the transi 
tion from the standby mode to the powered mode . The 
secondary controller may be configured to output the wake 
up signal when the device is connected to the power con 
verter . The primary switch controller and driver circuit are 
not powered during standby mode . 
[ 0012 ] For at least one embodiment , the power converter 
may include an opto - coupler configured to transmit the 
wake - up signal from the secondary controller to the primary 
controller . 
[ 0013 ] For at least one embodiment , the secondary wake 
up circuit may be configured to detect the connecting of the 
device to the secondary controller upon receipt of a device 
wake - up signal . 
[ 0014 ] For at least one embodiment , the secondary wake 
up circuit may be configured to monitor voltage potentials 
formed across a voltage divider circuit to detect when the 
device is electrically connected to the power converter . The 
power converter provides a first resistive element of the 
voltage divider circuit . The device provides a second resis 
tive element of the voltage divider circuit . A voltage divider 
circuit is formed when the device is electrically connected to 
the power converter . A first voltage potential is formed when 
the power converter is not electrically connected to the 
device . A second voltage potential is formed when the power 
converter is electrically connected to the device . 
10015 ] . For at least one embodiment , the secondary con 
troller is configured for use with an electrical circuit formed 
with the device . For at least one embodiment , the electrical 
circuit includes a detecting circuit configured to detect the 
formation of an electrical connection between the device and 
the power converter . For at least one embodiment , the 
electrical circuit includes and a signaling circuit configured 
to operate a device switch , wherein upon closure of the 
device switch a device battery provides electrical power to 
the secondary controller . For at least one embodiment , at 
least one of the detecting circuit and the signaling circuit are 
provided by the device 
[ 0016 ] . For at least one embodiment , during standby mode 
the primary switch controller and driver circuit control the 
operation of a primary switch connected to the first coil to 
maintain a no - load output voltage . 
[ 0017 ] For at least one embodiment , the secondary con 
troller comprises a compensator circuit configured to control 
output ripples generated by the second coil . 
[ 0018 ] . For at least one embodiment , a compensator com 
prises an amplifier configured to compare a reference volt 
age signal with a threshold voltage and output a compared 
reference voltage signal , wherein the reference voltage sig 
nal represents the output voltage of the power converter , and 
the threshold voltage is predetermined . For at least one 
embodiment , a compensator comprises a variable resistor , 
electrically connected to the amplifier , and configured to 
adjust the adjust the voltage of the compared reference 
voltage signal . For at least one embodiment , when a device 
is connected to the second controller , the compensator 
outputs a first feedback signal , and when a device is not 
connected to the second controller , the compensator outputs 
a second feedback signal . For at least one embodiment , the 
second circuit comprises an attachment detector configured 
to decrease the resistance of the variable resistor when the 
device is attached to the power converter and to increase the 

resistance of the variable resistor when the device is 
detached from the power converter . 
[ 0019 ] For at least one embodiment , a power converter 
comprises a primary controller configured to control the 
operating status of a first coil of a transformer during a 
standby mode , a powered mode , and a transition from the 
standby mode to the powered mode . For at least one 
embodiment , the primary controller comprises a primary 
switch controller and driver circuit . For at least one embodi 
ment , the primary switch controller and driver circuit are not 
powered during standby mode . For at least one embodiment , 
the primary controller comprises a primary powered coil 
wake - up circuit configured to initiate transition of the pri 
mary controller from the standby mode to the powered mode 
upon detection of a primary voltage signal induced in a third 
coil of the transformer . For at least one embodiment , the 
primary voltage signal is induced in the third coil of the 
transformer upon the powering of the second coil by a 
device electrically connected to the second coil . 
[ 0020 ] For at least one embodiment , a power converter 
comprises a secondary controller , electrically connected to a 
second coil of the transformer , and configured to control the 
powering of the second coil during standby mode . For at 
least one embodiment , the secondary controller comprises a 
secondary wake - up circuit configured to detect a connecting 
of the device to the power converter and a secondary switch 
controller configured to control a duty cycle of a second 
switch electrically connected to the second coil . For at least 
one embodiment , the secondary switch controller closes the 
second switch upon detection by the secondary wake - up 
circuit of the connection of the device to the power con 
verter . For at least one embodiment , a device battery powers 
the second coil during the transition from standby mode to 
powered mode . 
[ 0021 ] For at least one embodiment , a secondary wake - up 
circuit is configured to detect the connecting of the device to 
the power converter by monitoring voltage potentials 
formed across a voltage divider circuit . For at least one 
embodiment , the power converter provides a first resistive 
element of the voltage divider circuit and the device pro 
vides a second resistive element of the voltage divider 
circuit . For at least one embodiment , the voltage divider 
circuit is formed when the device is electrically connected to 
the power converter such that a first voltage potential is 
formed when the power converter is not electrically con 
nected to the device and a second voltage potential is formed 
when the power converter is electrically connected to the 
device . 
[ 0022 ] . For at least one embodiment , the secondary con 
troller is configured for use with an electrical circuit formed 
with the device . For at least one embodiment , the electrical 
circuit includes a detecting circuit configured to detect the 
formation of an electrical connection between the device and 
the power converter . For at least one embodiment , the 
electrical circuit includes a signaling circuit configured to 
operate a device switch , wherein upon closure of the device 
switch a device battery provides electrical power to the 
secondary controller . For at least one embodiment , at least 
one of the detecting circuit and the signaling circuit are 
provided by the device . 
[ 0023 ] For at least one embodiment of the present disclo 
sure , a primary controller for use with a power converter 
comprises an IMIN controller configured to control currents 
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[ 0035 ] FIG . 8 is a schematic representation of a primary 
current control circuit for use in determining the mode of 
operation of a power controller in conjunction with at least 
one embodiment of the present disclosure . 
[ 0036 ] FIGS . 9A - 9B are timing diagrams illustrating rep 
resentative voltages and currents detected by a primary 
current control circuit for respective hum and hum settings 
in accordance with at least one embodiment of the present 
disclosure . 

DETAILED DESCRIPTION 

output by a power converter during standby mode , powered 
mode , and transitions from the standby mode to the powered 
mode . 
[ 0024 ] For at least one embodiment , an IMIN controller 
comprises a low voltage dominant bypass circuit configured 
to compare the currents provided in a feedback signal 
against a peak current threshold and output the lesser of the 
compared signals . 
10025 ] . For at least one embodiment , an IMIN controller 
comprises a high voltage dominant bypass circuit configured 
to second compare the output of the low voltage dominant 
bypass circuit with a selected output current level and output 
the higher of the second compared signals . 
10026 ] For at least one embodiment , an IMIN controller 
comprises a selector configured to detect an electrical con 
nection of a device to the power converter . For at least one 
embodiment , the connection is detected based upon a rapid 
variation in the feedback signal or the primary voltage signal 
in a third coil of the transformer . For at least one embodi 
ment , an IMIN controller comprises a selector configured to 
select between a first IMIN level and a second IMIN level . 
For at least one embodiment , the first IMIN level is less than 
the second IMIN level . For at least one embodiment , the 
selector selects the first IMIN level when a device is 
electrically connected to the power converter . For at least 
one embodiment , the selector selects the second IMIN level 
when a device is not electrically connected to the power 
converter . 

[ 0037 ] The various embodiments described herein are 
directed to apparatus , systems , and methods for controlling 
standby power and transitioning to a power mode of opera 
tion in power converters . More specifically , the embodi 
ments described herein are directed to methods , systems , 
and apparatus for controlling transitions between standby 
and power modes in switch mode operated power convert 
ers . The embodiments described herein may find use in 
electronic devices , such as power converters configured for 
use with personal communications devices , such as mobile 
phones and tablets , and with other devices whose requests 
for voltages and currents provided by a power converter 
vary over time including periods of time when the device is 
either not connected to the power converter or a load request 
is not then pending . While the various embodiments set forth 
herein , and as shown in the attached drawing figures , 
provide sufficient information for a person of ordinary skill 
in the art to practice one or more of the inventions , as 
claimed herein or as later claimed in any application claim 
ing priority to this disclosure , it is to be appreciated that one 
or more embodiments may be practiced without one or more 
of the details provided herein . As such , the various embodi 
ments described herein are provided by way of example and 
are not intended and should not be used to limit the scope of 
any invention claimed to any embodiment . 
[ 0038 ] As shown in FIG . 1 and for at least one embodi 
ment of the present disclosure , a power converter 100 having 
a primary side and a secondary side is provided . The power 
converter 100 may be configured to include a transformer 
101 having a first coil L1 , a second coil L2 and a third coil 
L3 . The first coil L1 and third coil L3 being located on the 
primary side of the power converter 100 and of the trans 
former 101 . The second coil L2 being located on the 
secondary side of the power converter 100 and transformer 
101 . 

BRIEF DESCRIPTION OF THE DRAWINGS 
100271 . The features , aspects , advantages , functions , mod 
ules and components of the apparatus , systems and methods 
provided by the various embodiments of the present disclo 
sure are further disclosed herein regarding at least one of the 
following descriptions and accompanying drawing figures . 
[ 0028 ] FIG . 1 is schematic representation of an electrical 
circuit for controlling the awakening of a power converter 
from standby mode to powered mode in accordance with a 
first embodiment of the present disclosure . 
[ 0029 ] FIG . 2 is a flow chart representation of a method 
for awakening a power converter from standby mode to 
powered mode in accordance with the first embodiment of 
the present disclosure . 
[ 0030 ] FIG . 3 is a schematic representation of an electrical 
circuit for controlling the awakening of a power converter 
from standby mode to powered mode in accordance with a 
second embodiment of the present disclosure . 
[ 0031 ] FIG . 4 is a flow chart representation of a method 
for awakening a power converter from standby mode to 
powered mode in accordance with the second embodiment 
of the present disclosure . 
[ 0032 ] FIG . 5 is a schematic representation of an electrical 
circuit for controlling the awakening of a power converter 
from standby mode to powered mode in accordance with a 
third embodiment of the present disclosure . 
[ 0033 ] FIG . 6 is a schematic representation of an electrical 
circuit for controlling the awakening of a power converter 
from standby mode to powered mode in accordance with a 
fourth embodiment of the present disclosure . 
[ 0034 ] FIG . 7 is a schematic representation of an electrical 
circuit for controlling the awakening of a power converter 
from standby mode to powered mode in accordance with a 
fifth embodiment of the present disclosure . 

Primary Side of Power Converter 
[ 0039 ] First Coil : 
[ 0040 ] The first coil L1 includes a first terminal T1 suit 
ably connected to a first primary port PP1 which , in at least 
one embodiment , functions as a primary input power port 
configured to receive input voltages and currents from a 
power source ( not shown ) . The power source may be an 
alternating current ( AC ) source whose input signal is suit 
ably rectified into a direct current ( DC ) source , a DC power 
source , or otherwise . Input power signal conditioning may 
be provided using capacitors C1 and C2 and resistor R2 
which are connected in parallel to the first terminal T1 . 
Power converter 100 may include diode D1 which is con 
nected to a second terminal T2 of the first coil L1 and 
configured to prevent reverse biasing of first coil L1 . Resis 
tor R1 may also be provided and is connected to the first 
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terminal T1 to provide a primary controller 102 , via a second 
primary port PP2 , with a primary input voltage signal Sy 
which is a representation of the input voltages provided by 
the power source to the first coil L1 . The components , 
connectivity and signals used by the primary controller 102 
are discussed in greater detail below . 
[ 0041 ] First Switch : 
[ 0042 ] A first switch S1 is connected to the second termi 
nal T2 of the first coil L1 . In at least one embodiment , the 
first switch S1 is a MOSFET with the drain being connected 
to the second terminal T2 . It is to be appreciated that in other 
embodiments , other configurations and or arrangements of 
switching components , including MOSFETS or otherwise , 
may be utilized as desired for any implementation . A diode 
D2 represents the body diode of MOSFET S1 . 
10043 ] The gate of the first switch S1 is connected to a 
third primary port PP3 of the primary controller 102 . The 
primary controller 102 is configured to output , via the third 
primary port PP3 , the primary gate control signal SPG . SPG 
controls the duration ( pulse width ) and frequency during 
which the first switch S1 is “ on ” and “ off . ” A primary current 
Ip is generated through the first coil L1 during each turn - on 
period of S1 . 
[ 0044 ] The source of the first switch S1 is connected to a 
resistor R3 which is also connected to ground . When the first 
switch S1 is " on " , the current sensing voltage signal Spy is 
generated and represents the voltage across the resistor R3 . 
When the first switch is “ on , " a primary current I , flows 
from the power source and through the first coil L1 , the first 
switch S1 and resistor R3 to ground . The current sensing 
voltage signal Spy is provided to the primary controller 102 
via a sixth primary port PP6 . 
[ 0045 ] Third Coil : 
[ 0046 ] The power converter 100 and transformer 101 also 
includes a third coil L3 . The third coil L3 includes a third 
terminal T3 and a fourth terminal T4 which is grounded . The 
third terminal T3 is connected to the primary controller 102 
via diode D4 and the fourth primary port PP4 . The third 
terminal T3 is also connected to the primary controller 102 
via a first voltage divider circuit formed by resistors R4 and 
R5 and the fifth primary port PP5 . The third coil L3 provides 
to the primary controller 102 two signals representative of 
the voltages and currents transferred by the first coil L1 , as 
represented by voltages and currents generated in the third 
coil L3 , during each duty cycle of the power converter 100 . 
More specifically , the third coil L3 generates and provides 
an applied voltage signal Sydp to the primary controller 102 
via the fourth primary port PP4 . Sydp is generated by the 
third coil L3 and represents the voltages and currents 
generated by the transformer 101 over each duty cycle . 
Second , the third coil L3 generates and provides a scaled 
primary voltage signal Spys to the primary controller via the 
fifth primary port PP5 over each duty cycle . Spys is a scaled 
representation of the voltage across the third coil L3 pro 
portional to the voltage across the second coil L2 . Diode D4 
and capacitors C3 and C4 provide rectifying and filtering for 
the Sydd and Spvs signals . 
[ 0047 ] Opto - Coupler : 
10048 ] The power converter 100 also includes an opto 
coupler 108a - b which includes a receiving element 108a on 
the primary side and a transmitting element 108b on the 
secondary side . For at least one embodiment , the opto 
coupler 108a - b is configured to transmit to the primary side 
both a wake - up signal Swv and a feedback signal SFB . Each 

of these signals , which depend on mode of operation in an 
output controller 110 ( described further below ) , are trans 
mitted by the secondary side to the primary controller 102 
via the opto - coupler 108a - b and the seventh primary port 
PP7 of the primary controller 102 . Capacitor C5 provides 
conditioning for the received Sur , or SFR signal . It is to be 
appreciated that only one of the Swu or SFB signal is 
typically transmitted from the secondary side to the primary 
side at any given time by the opto - coupler 108a - b . In 
accordance with at least one embodiment , a distinction 
between the Swv and SFB signals may be provided in terms 
of any form of analog or digital signal characteristic , such as 
voltage , current , duration , polarity , one or more pulses , or 
sequences thereof , or otherwise . As discussed below , the 
Swu signal represents a signal instructing the primary side to 
power - up from standby mode . Sur is transmitted to the 
primary side when a transition from standby mode to 
powered mode is requested by the output controller 110 . 
During powered mode , the SFR signal corresponds to the 
output power provided by the power converter 100 to the 
adaptive device 150 . The primary controller 102 may use the 
SFB signal to control the output power provided by the 
power converter 100 to the adaptive device 150 . 
[ 0049 ] It is to be appreciated that other signal representa 
tions , in the analog and / or digital domains , may be used to 
represent and transmit information from an adaptive device 
150 and / or the output controller 110 to the primary control 
ler 102 via one or more opto - couplers . 
[ 0050 ] Primary Controller : 
[ 0051 ] The primary controller 102 includes various com 
ponents configured to awaken the primary side from a 
standby mode configuration and , during powered mode , to 
control the output voltage , and when desired , the output 
power , of the power converter 100 based on communica 
tions received from the secondary side and / or from an 
adaptive device 150 connected to the secondary side . The 
components used for operations performed by the primary 
controller 102 may be provided in one or more integrated 
circuit assemblies and may include the use of commonly 
known circuit elements including , but not limited to , logical , 
discrete elements , active and passive elements . In accor 
dance with at least one embodiment , the primary controller 
102 includes a primary wake - up circuit 104 and a primary 
switch controller and driver circuit 106 . Other components 
may be included in the primary controller 102 , as desired for 
any given implementation of one or more embodiments of 
the present disclosure . For at least one embodiment , during 
standby mode , the primary switch controller and driver 
circuit 106 is powered down . 
[ 0052 ] Primary Wake - Up Circuit 104 : 
[ 0053 ] As shown in FIG . 1 , the primary controller 102 
may include a primary wake - up circuit 104 which , for at 
least a first embodiment , includes one or more components 
configured to instruct the primary controller 102 and the 
primary switch controller and driver circuit 106 to activate 
and begin converting the input power received at the first 
port PP1 into the output voltages and currents desired by the 
adaptive device 150 . The primary wake - up circuit 104 is 
suitably connected to one or more ports of the primary 
controller 102 . The primary wake - up circuit 104 is powered 
during standby mode at a minimal level necessary for it to 
receive and respond to a wake - up signal received from the 
secondary controller , as described further below . It is to be 
appreciated that the minimal power level used will vary by 
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implementation , but , for at least one embodiment is less than 
a few milliwatts . In at least one first embodiment , the 
primary wake - up circuit 104 is suitably connected to the 
seventh primary port PP7 , via which the primary controller 
102 receives the Swu signal . Upon receipt of Swy , the 
primary wake - up circuit 104 may be configured to instruct 
the primary switch controller and driver circuit 106 to close 
the first switch S1 and begin the powering up operations of 
the primary side of the power converter 100 . It is commonly 
appreciated that a switch mode power supply commonly 
undergoes a transition period during which the output power 
provided by the power converter is stabilized until a desired 
substantially constant output voltage and current is gener 
ated . During this transition period , the primary controller 
102 may be configured to begin recognizing that the signal 
received at PP7 is the feedback signal Ser , which the 
primary controller 102 may use to adjust and control the 
output power of the power converter 100 . 
[ 0054 ] Primary Switch Controller & Driver 106 : 
[ 0055 ] The primary controller 102 also may be configured 
to include a primary switch controller and driver circuit 106 
configured to control the opening and closing of the first 
switch S1 based on signals received on the various ports of 
the primary controller 102 including , but not limited to , the 
feedback signal Ser and , in the case of the second embodi 
ment of FIG . 3 , the Spys signal . The operation and configu 
ration of the primary switch controller and driver circuit 106 
may use any suitable design , such designs being well known 
in the art . 

Secondary Side of Power Converter 
[ 0056 ] Second Coil , L2 : 
[ 0057 ] The secondary side of the power converter 100 
includes the before mentioned second coil L2 which has a 
fifth terminal T5 and a sixth terminal T6 . As shown in FIG . 
1 , fifth terminal T5 is suitably connected to diode D3 which 
is connected in parallel to the adaptive device 150 , signal 
conditioning capacitor C6 , and to sensing resistor R6 . The 
second coil L2 generates the second current Is during each 
duty cycle . Voltage across capacitor C6 is supplied to an 
output controller 110 via a second secondary port SP2 . 
[ 0058 ] The sensing resistor R6 is connected in series to a 
cathode of diode D3 and the transmitting element 108b of 
the opto - coupler 108a - b . During powered mode operations , 
sensing resistor R6 senses the output voltage provided by the 
second coil L2 to the adaptive device 150 . The feedback 
signal SFR is transmitted to the primary controller 102 via 
the opto - coupler 108a - b . The feedback signal Ser is also 
transmitted to the output controller 110 via a bi - directional 
first secondary port SP1 . 
[ 0059 ] Output Controller : 
[ 0060 ] The output controller 110 includes a secondary 
wake - up circuit 112 that is communicatively coupled to the 
first secondary port SP1 . The output controller 110 also 
includes the second secondary port SP2 which provides 
power to the output controller 110 . During powered mode , 
the power is provided by the voltage and current induced by 
transformer 101 in the second coil L2 . During standby mode 
and upon the receipt of a request by a device 150 for power 
from the power converter , power to the output controller 110 
is provided by battery 156 in the adaptive device 150 via the 
circuit formed with the closing of device switch SD . As 
discussed below , when a transition is requested from standby 
mode to powered mode , the device 150 is configured to 

close switch SD , upon which an electrical circuit is config 
ured between battery 156 and output controller 110 . 
[ 0061 ] The output controller 110 also includes a third 
secondary port SP3 that can be communicatively coupled to 
device 150 such that one or more instructions may be 
communicated by device 150 to output controller 110 . In at 
least one embodiment , secondary port SP3 is a bi - directional 
port facilitating the communication of information signals 
by and between power converter 100 and device 150 . In at 
least another embodiment , secondary port SP3 is unidirec 
tional and supports the communication of information sig 
nals from device 150 to power converter 100 . Third sec 
ondary port SP3 may receive , from device 150 , a device 
wake - up signal Sowu . Sowy may be used to instruct power 
converter 100 to transition from standby mode to powered 
mode . Sywu may be generated by device 150 upon estab 
lishment of an electrical connection between device 150 and 
power converter 100 , or at any time thereafter . In accordance 
with at least one embodiment , device 150 may be configured 
to periodically send Spwu to power converter 100 to main 
tain a trickle or other charge on battery 156 . During such 
periodic charging , power converter 100 may be configured 
to transition from standby to powered to standby mode 
repeatedly and thereby minimize energy use during periods 
when the device 150 is not otherwise needing power from 
the power converter 100 . 
[ 0062 ] Referring now to FIG . 2 , one embodiment of a 
method for transitioning a power converter from standby 
mode to powered mode is shown . Per Operation 200 , this 
method begins when power converter 100 enters standby 
mode and continues while the converter remains in standby 
mode . As discussed above , power converter 100 may enter 
standby mode based upon any of many events . For example , 
when device 150 is disconnected from power converter 100 , 
the drop in the secondary current Is , will be reflected by a 
corresponding change in the primary current Ip , with such 
change being detectable via the third coil L3 , and repre 
sented in either of the applied voltage signal Sydp or the 
scaled primary voltage signal Spvs . It is to be appreciated , 
that in certain embodiments the change in Ip may be more 
readily detectable using the scaled primary voltage signal 
Spvs . Similarly , operation 200 occurs when the load 
requested by a device 150 is zero for one or more duty 
cycles . As discussed above , a device 150 may be configured 
to determine when it is fully charged but remains connected 
to power converter 100 . Upon determination of such a state , 
the device 150 may be configured to open switch SD , which 
opens the circuit between battery 156 and power converter 
100 . Upon opening switch SD , the secondary current Is will 
fall rapidly , while the output voltage is maintained at a 
constant voltage by the power converter 100 . Additionally , 
device 150 may be configured to communicate to output 
controller 110 an inverse of the Sowu signal , such inverse 
signal may be represented in an analog or digital format and 
may be configured to instruct the power converter 100 to 
enter standby mode . 
10063 ] In Operation 202 , the process continues with a 
determination of whether a device is connected . It is to be 
appreciated , that in accordance with at least one embodiment 
where standby mode is entered when device 150 is discon 
nected and the transformer 101 shortly thereafter is no 
longer inducing voltages and currents in the second coil L2 , 
operations 200 and 202 are conducted after device 150 is 
connected to the power converter 100 . For such a scenario , 
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the output controller 110 is typically unpowered until a 
device is again connected to the power converter . When a 
device 150 is again connected to the power converter 100 , 
the arbitrary device voltage potential Vpp at the third sec 
ondary port SP3 may be detected corresponding to the ratio 
between R , and R7 of a voltage divider circuit . That is , via 
the Vpp signal , power converter 100 may determine whether 
device 150 is connected even when device switch SD is 
open . It is to be appreciated that the voltage changes needed 
by the output controller 110 to detect a change in the VDP 
signal representing the attaching of device 150 to the power 
converter 100 may be less than a few milliwatts . 
[ 0064 ] In Operation 204 , the transition from standby mode 
to powered mode may occur with the closing of the device 
switch SD . By closing SD , battery 156 provides power to 
output controller 110 via the second secondary port SP2 ( as 
per Operation 206 ) . 
[ 0065 ] Per Operation 206 , the output controller 110 is now 
powered by the battery 156 . During this state and for at least 
one embodiment , the output controller 110 may be config 
ured to prevent the powering of the transmitting element of 
the opto - coupler 108b by not grounding the first secondary 
port SP1 . While not shown in FIG . 1 , it is to be appreciated 
that for at least one embodiment , the secondary wake - up 
circuit 112 may be configured to control the flow of elec 
trical currents through the first secondary port SP1 and , 
thereby , thru the transmitting element of the opto - coupler 
108b . For one such configuration , current may be allowed to 
flow through the transmitting side of the opto - coupler 108b 
after receipt of a device wake - up signal Spw? via the third 
secondary port SP3 of the output controller 110 ( per Opera 
tion 208 ) . It is to be appreciated that such an embodiment 
may configure the power converter 100 for transitioning 
from standby mode to powered mode to occur after the 
output controller 110 has been powered or has otherwise 
reached a stable operating state . In other embodiments , the 
secondary wake - up circuit 112 may be configured to auto 
matically close a circuit connected to the transmitting ele 
ment of the opto - coupler 108b such that upon closing of the 
device switch SD , the transmitting side 108b communicates 
the Swv signal to the receiving side 108a of the opto - coupler 
without requiring the device 150 to separately send the 
device wake - up signal SDW? 
10066 ] In another embodiment , the device 150 may be 
configured to include a signaling circuit 152 and a detecting 
circuit 154 . The detecting circuit 154 may be configured to 
detect the connection between the power converter 100 and 
device 150 . When connecting the power converter 100 to 
device 150 , the signaling circuit 152 may be configured to 
close the device switch SD to power the output controller 
110 so that a transition from standby mode to powered mode 
may occur in the output controller 110 . Per at least one 
embodiment , the device switch SD may be temporarily 
closed , as instructed by signaling circuit 152 , such that an 
electrical signal of sufficient time and duration is provided 
that awakens the output controller 110 . Upon closing of the 
device switch SD , the signaling circuit 152 may be config 
ured to then send the device wake - up signal Sgwr , to the 
output controller 110 via the third secondary port SP3 
( Operation 207 ) . The device wake - up signal Sowy may then 
be provided to the secondary wake - up circuit 112 , which 
activates the transmitting element of the opto - coupler 108b 
and thereby communicates the wake - up signal Swy to the 
primary side of the power converter 100 . Accordingly , in 

FIG . 1 , the wake - up signal Swy is shown to be bi - direc 
tional , although it is to be appreciated that it is typically used 
with only one direction of current flow , as per a given 
implementation of the one or more described embodiments . 
[ 0067 ] As discussed above and as represented by Opera 
tion 208 , the wake - up signal Swu is transmitted to the 
primary controller 102 . As per Operation 210 , the wake - up 
signal Syy is received by the primary controller by the 
receiving element of the opto - coupler 108a . Next , per 
Operation 212 , the primary controller 102 is awoken and 
automatically begins stabilizing its operations for powered 
mode . As per Operation 214 , after transitioning from 
standby mode to powered mode , the supply voltage signal 
SYDD will increase to voltage level to operate the primary 
controller 102 via input voltage of the first port PP1 , resistor 
R1 and the second primary port PP2 . After the primary 
controller is operated by the increase of the supply voltage 
signal Symp , the power converter 100 starts to provide the 
power to the device 150 under the closing of the device 
switch SD . In another embodiment , upon opening of the 
device switch SD after receipt of a device wake - up signal 
Spur , via the third secondary port SP3 of the output con 
troller 110 ( per Operation 208 ) , the output voltage VD that 
the power converter 100 may provide to the device 150 will 
also increase . In at least one embodiment , these increases in 
Vpp may be communicated by the output controller 110 to 
the device 150 via the third secondary port SP3 . Upon the 
output voltage Vod reaching a desired threshold , the device 
150 may be configured to again close the device switch SD 
and thereby power the device and / or charge the battery 156 
using the power provided by the power converter 100 . In 
another embodiment , the device 150 may be configured to 
close the device switch SD after a given amount of time has 
elapsed since the device wake - up signal Sdwy was sent by 
the device 150 to the power converter 100 . 
[ 0068 ] In operation 216 , the primary controller 102 is 
operated according to steady - state parameters and provides 
electrical power to the device 150 until the next transition to 
standby mode occurs . 

Output Switch Controlled Power Converter Embodiment 
[ 0069 ] In FIG . 3 , a second embodiment of a power con 
verter 300 is shown . For this embodiment , the secondary 
side includes a second switch S2 that may be used to control 
the duty cycle for the second coil L2 ( herein , the “ second 
duty cycle ” ) . In FIG . 3 , elements common to the embodi 
ments described with respect to FIG . 1 are configured and 
operate the same , unless otherwise further described herein . 
[ 0070 ] As shown in FIG . 3 , primary controller 102 - B 
includes a primary switch controller and driver 106 and a 
primary powered coil wake - up circuit 302 . Primary control 
ler 102 - B is configured to receive the Sy , Spy , Sydd , Spvs , 
and SFB signals and send the Spg signal via ports PP1 - PP7 . 
Primary powered coil wake - up circuit 302 differs from the 
primary wake - up circuit 104 in that it is not configured to 
receive or awaken the primary controller 102 upon receipt of 
a wake - up signal Swy sent by the output controller 110 via 
the opto - coupler 108a - b for the embodiment of FIG . 1 . 
Instead , per the embodiment of FIG . 3 , the opto - coupler 
108a - b is not used to send a wake - up signal Swy to the 
primary controller 102 . 
[ 0071 ] Upon the generation of a scaled primary voltage 
signal Spys by the third coil L3 , due to the powering of the 
second coil L2 by the battery 156 of the device 150 , the 
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200 , 202 , 204 , 206 , and 207 which proceed as discussed 
above . Per Operation 400 , upon receipt of the device wake 
up signal Sowy the secondary switch controller 306 closes 
the second switch S2 , thereby applying voltage of the battery 
156 across the second coil L2 . As discussed above , this 
voltage induces corresponding voltage across the third coil 
L3 , which generates the applied voltage Sydd and the scaled 
primary voltage Spys signals used to awaken the primary 
controller . The transition to powered mode then continues 
with operations 212 , 214 , and 216 as discussed above . 

primary powered coil wake - up circuit 302 detects the scaled 
primary voltage signal Spvs induced in the third coil L3 and 
activates the primary controller 102 - B . It is to be appreciated 
that either the applied voltage signal Sydp or the scaled 
primary voltage signal Spys , with the latter providing greater 
sensitivity but less power to the primary controller 102 - B , 
may be utilized to signal the primary powered coil wake - up 
circuit 302 to transition the primary controller 102 - B from 
standby mode to powered mode . It is to be appreciated that 
using voltage induced in the third coil L3 from the second 
coil L2 by the battery 156 , the primary controller 102 - B may 
be configured to detect and interpret as a request by the 
device 150 to transition from standby mode to powered 
mode . 
[ 0072 ] As further shown in FIG . 3 , the second coil L2 is 
connected via the sixth terminal T6 to a secondary switch 
S2 . In at least one embodiment , the secondary switch S2 is 
a MOSFET with the drain being connected to the sixth 
terminal T6 . It is to be appreciated that in other embodi 
ments , other configurations and or arrangements of switch 
ing components , including MOSFETS or otherwise , may be 
utilized as desired for any implementation . A diode D5 
represents the body diode of MOSFET S2 . The drain of the 
secondary switch S2 is connected to sixth terminal T6 , the 
source is connected to ground , and the gate is connected to 
a second output controller 304 via a fourth secondary port 
SP4 . 
[ 0073 ] During powered mode of operation , the conduction 
loss of diode D5 may be reduced by controlling the second 
duty cycle . The second duty cycle may be controlled by the 
second output controller 304 via a secondary gate signal 
Ssg . More specifically and per at least one embodiment of 
the present disclosure , a secondary switch controller 306 is 
communicatively coupled , via the second secondary port 
SP2 to the gate of the second switch S2 . The secondary 
switch controller 306 generates the secondary gate signal 
SsG , which is used to control the second duty cycle and 
thereby the reduced conduction loss of the power converter 
300 during powered mode . Secondary switch S2 may be 
used in one or more embodiments to reduce conduction 
losses , as desired for any given implementation . 
[ 0074 ] The secondary switch controller 306 may also be 
used during standby mode to signal the primary controller 
102 - B that a transition from standby mode to powered mode 
has been requested by the device 150 . As discussed above , 
for at least one embodiment , by controlling the status 
( open / closed ) of the device switch SD and the second switch 
S2 , a circuit may be formed by which the battery 156 of the 
device 150 generates voltage across the second coil L2 , 
which induces voltage across in the third coil L3 . The 
primary powered coil wake - up circuit 302 may be config 
ured to determine that a transition is desired from a standby 
mode to a powered mode based upon the generation of such 
voltage across the third coil L3 . This voltage may be 
represented in one or more of the applied voltage signals 
Sydd and the scaled primary voltage signal Spvs : 
[ 0075 ] The second output controller 304 may be config 
ured to generate the second gate signal Ssg upon receipt of 
the device wake - up signal Spwu , upon receipt of an output 
voltage Von generated by the battery , for example , upon the 
closing of device switch SD , or otherwise . 
[ 0076 ] In FIG . 4 , a method for using the second power 
converter 300 to control transitions from standby mode to 
powered mode is shown . The method includes Operations 

Compensated Power Converter Embodiment 
[ 0077 ] Referring now to FIG . 5 , a third power converter 
500 configured to transition from standby mode to powered 
mode is shown , wherein the primary side of the power 
converter remains powered during standby mode operations . 
Per this embodiment , during standby mode the primary 
controller 102 controls the primary side of the power con 
verter 500 such that the no - load output voltage is maintained 
between 3 - 7 volts , for example . It is to be appreciated , that 
such a mode of operation may result in large output ripples 
being generated in the output voltage when a device 150 is 
disconnected from the power converter 500 . To control such 
ripples and other dynamic characteristics of the power 
converter when in standby mode , a third output controller 
510 is configured to slowly respond to such fluctuations in 
the output voltage . As shown , the third power converter 500 
may be configured to include a voltage divider circuit 
including resistors R8 and R9 that generate a reference 
voltage signal VREF . VREF is provided , via a fifth secondary 
port SP5 , to a compensator circuit 502 provided in a third 
output controller 510 . The compensator circuit 502 may be 
configured to detect and control fluctuations in the output 
voltage using any desired technique or approach . 
[ 0078 ] Further , for at least one embodiment , the device 
wake - up signal Spwu may be utilized to instruct the power 
converter 500 to transition to powered mode . Such transition 
occurs as discussed above with respect to the first embodi 
ment and the first flow , with the exception that the third 
output controller 510 does not utilize power from the battery 
156 to perform the transition . Instead , the third output 
controller 510 remains powered by the currents induced in 
the second coil L2 by the primary coil L1 . It is to be 
appreciated that the faster compensator 600 is configured to 
respond to ripples in the output voltage , Vod generally 
increases standby power correspondingly . Contrarily , if the 
response of the compensator 600 is slow , standby power 
may be reduced , but output ripples and other undesired 
characteristics in the output voltage may be generated . 
[ 0079 ] Given these concerns , in FIG . 6 , one embodiment 
is shown of a compensator circuit 600 which can automati 
cally adjust to fluctuations in the output voltage to achieve 
a desired response . The compensator circuit 600 may be 
provided in a third power converter 500 configured to 
receive and send , as discussed above , the SDWU , VDP , VREF , 
VOD , SEB , and Swu signals ( for purposes of simplifying this 
description , all ports and signals received and / or sent by 
third output controller 510 are not shown in FIG . 6 ) . The 
compensator circuit 600 may include a amplifier 602 con 
figured to receive the VREF signal , compare such signal to a 
set threshold as specified by the voltage of capacitor C7 , and 
output a compared reference voltage . Voltage of capacitor 
C7 may be set based upon observed responses of the power 
converter to a range of output voltages , based on mathemati 
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cal analysis or otherwise . Compensator circuit 600 also 
includes an attachment detector 604 configured to receive 
the Vp signal which , as discussed above can be used to 
detect the attachment of a device to the power converter . The 
attachment detector 604 is configured to control the resis 
tance of resistor R10 based upon whether a device is or is not 
attached to the power converter . Per at least one embodi 
ment , the resistance of resistor R10 is decreased when a 
device is attached and the resistance is increased when a 
device is detached . These changes in resistance are commu 
nicated in the feedback signal SFB which the primary con 
troller 102 may utilize to control the operation of the first 
switch S1 and , thereby , the power converter during standby 
mode to utilize as little power as necessary . 
[ 0080 ] Per at least one embodiment , the compensator 600 
may be configured such that before a device is attached to 
the power converter , the resistance R10 is set very large and 
the response of the compensator to changes in the output 
voltage , as represented by VREF , may be very slow . It is to 
be appreciated , that the larger the resistance R10 utilized , the 
less power is wasted during standby mode . After a device is 
attached , as detected for at least one embodiment by a 
change in the Vpp signal , the resistance may be set to very 
small , with a very fast response . It is to be appreciated that 
other permutations of resistances may be utilized to tune a 
power converter to provide a given response rate in view of 
power consumed during standby mode operations . 

20 

Controlled Minimum Primary Current Embodiment 
[ 0081 ] In FIG . 7 , a fourth embodiment 700 of a power 
converter configured to minimize power losses during 
standby mode and automatically transition from standby 
mode to powered mode is shown . Per this embodiment and 
like one or more of the embodiments described above , such 
as by example the embodiment of FIG . 5 , during standby 
mode the primary controller may remain powered and the 
output voltage may be maintained between a desired range . 
It is to be appreciated , however , that during standby mode 
occasional activations of the primary coil , by controlling the 
status of the first switch , may be used to maintain the output 
voltage between the desired range . Per at least the embodi 
ment of FIG . 7 , these operations and transitions between 
standby and powered modes may be further controlled by 
use of an Imin controller 702 , which for at least one embodi 
ment is configured for use on the primary side of the power 
converter 700 . 
[ 0082 ] More specifically , as shown in FIG . 8 , primary 
controller 102 may be configured to include an Ivy con 
troller circuit 800 . For at least one embodiment , the IMIN 
controller 800 may be connected to receive the SFB and 
Sydd signals and output a modified feedback signal SFBM to 
one or more primary switch controller and driver 106 
components that are commonly utilized to control the opera - 
tion of the first switch . The Imin controller 800 is powered 
by Sydd , which as discussed above can be generated by the 
third coil L3 , and is connected to resistor R10 , which has a 
fixed impedance of Zpr . For at least one embodiment , the 
impedance of resistor R10 may be adjustable , as may be 
desired , for example , when a power converter is configured 
to provide variable output voltages , versus a fixed output 
voltage . An embodiment of a power converter so configured 
is described in U . S . patent application Ser . No . 15 / 683 , 939 , 
filed on Aug . 23 , 2017 , the entire contents of which are 
incorporated herein by reference . 

[ 0083 ] The Imin controller 800 may also be configured to 
include diode D6 having an anode connected in parallel with 
port PP7 and resistor R10 and a cathode connected in series 
with a voltage divider circuit formed by resistors R11 and 
R12 . The impedance values of resistors R11 and R12 are 
selected to scale the received feedback signal SFB , as 
adjusted based on the output voltage of resistor R10 , to 
generate a scaled feedback signal Spes for input to a low 
voltage dominant bypass circuit 802 . 
[ 0084 ] The low voltage dominant bypass circuit 802 is 
configured to also receive a current limit signal Vcs - zm . The 
current limit signal may be used to protect components from 
excessive currents by providing a high threshold limit which 
the pulse - by - pulse peaks of the primary current I , do not 
exceed . The low voltage dominant bypass circuit 802 out 
puts the lesser of the Sess and VCS - lim signals to a high 
voltage dominant bypass circuit 804 . 
[ 0085 ] The high voltage dominant bypass circuit 804 is 
also configured to receive a VIMINI or a VIMIN2 signal from 
selector 812 and compare such received signal with the low 
voltage dominant bypass output signal Sld . The high volt 
age dominant bypass circuit 804 output the higher of the low 
voltage dominant bypass output signal SLD and the signal 
received from selector 812 . In this manner , the power 
converter 700 may be configured to provide over - current 
protection for itself and any connected device during all 
modes of operation including powered , standby and transi 
tions therebetween . 
10086 ) For at least one embodiment , selector 812 may be 
configured to select either the VIMIN , threshold or the VIMIN2 
threshold based on the last received feedback signal SFR . 
More specifically , when a device is attached to the power 
converter 700 the feedback signal SFB will change rapidly , 
for example become high fast , due to some amount of 
current being loaded . Selector 812 may be configured to 
detect these changes and switch from the VIMIV threshold to 
the VIMINI threshold , which respectively represent the 
desired levels in the primary current I during time periods 
t1 to t3 , as shown in FIGS . 9A and 9B , where VIMINI is used 
when a device is attached and VIMIN2 is used when a device 
is not attached . The values of VIMINI and VIMIN2 for any 
given embodiment can be selected based upon mathematical 
analysis , experimental results , or otherwise . 
[ 0087 ] As further shown in FIG . 9A for when a device is 
attached , the feedback signal Spl oscillates repeatedly over 
time in accordance with standard power converter opera 
tions over one or more powered switching cycles , as shown 
arising from to to t4 . Over each such switching cycle , a 
nominal ripple , SYDD ( Ripple - Powered ) will typically occur in 
the applied voltage signal Sydd 
[ 0088 ] As further shown in FIG . 9B for when a device is 
not attached , the switching cycle is extended , as shown for 
a standby switching cycle now arising from to to 2to . This 
results in a larger standby ripple SYDD ( Ripple - Standby ) arising 
during which the power converter uses less power than is 
used during powered mode . It is to be appreciated that the 
resulting applied voltage signal for standby mode is less than 
for powered mode , which are respectively shown in FIGS . 
9B and 9A by the respective SvDD ( nominal standby ) and SYDD 
( nominal powered ) values . 
[ 0089 ] As further shown in FIG . 8 , the IMIN controller 
circuit 800 may be connected , for at least one embodiment , 
to a comparator 808 of a primary switch controller circuit 
806 . The comparator 808 may also be connected a leading 
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edge blanking circuit 810 and a switch driver 814 . The 
switch driver 814 may be connected to an oscillator 812 and 
transmits the primary gate signal SPG during each switching 
cycle in accordance with at least the principles of operations 
shown in FIGS . 9A and 9B and / or as discussed otherwise 
herein . The principles of operation of the components of the 
primary switch controller circuit 806 are well known in the 
art . 

[ 0090 ] Although various embodiments of the claimed 
invention have been described above with a certain degree 
of particularity , or with reference to one or more individual 
embodiments , those skilled in the art could make numerous 
alterations to the disclosed embodiments without departing 
from the spirit or scope of the claimed invention . The 
components used and described herein may be provided in 
one or more integrated circuit assemblies and may include 
the use of commonly known circuit elements including , but 
not limited to , logical , discrete elements , active and passive 
elements . Other embodiments are therefore contemplated . It 
is intended that all matter contained in the above description 
and shown in the accompanying drawings shall be inter 
preted as illustrative only of embodiments and not limiting . 
References to first , second , etc . terminals , coils , components 
or otherwise are for purposes of explanation and clarity only 
and are not intended to be limiting . Changes in detail or 
structure may be made without departing from the basic 
elements of the invention as defined in the following claims . 
What is claimed is : 
1 . A device , comprising : 
an output controller having a third secondary port ; 

wherein the output controller is configured to monitor 
a voltage potential at the third secondary port ; and 

wherein the third secondary port is electrically 
grounded via a first resistance ; and 

wherein , when an adaptive device is coupled to the 
output controller via the third secondary port , a 
voltage divider circuit is formed by an adaptive 
device resistance and the first resistance ; 

wherein the output controller is configured to detect a 
change in the voltage potential at the third secondary 
port when the voltage divider circuit is formed . 

2 . The device of claim 1 , 
wherein the output controller further comprises : 

a second secondary port electrically coupled to a sec 
ond coil of a power converter . 

3 . The device of claim 2 , 
wherein the second coil provides electrical power to the 

output controller and the adaptive device when the 
power converter is in a powered mode ; and 

wherein an adaptive device battery provides power to the 
output controller while the power converter transitions 
from a standby mode to the powered mode . 

4 . The device of claim 2 , 
wherein the output controller is configured to receive a 

device wake - up signal . 
5 . The device of claim 4 , 
wherein the device wake - up signal is received at the third 

secondary port . 
6 . The device of claim 5 , 
wherein the output controller further comprises a second 

secondary port ; 
wherein the adaptive device resistance arises between a 

device signaling circuit and the third secondary port ; 

wherein the device wake - up signal is output by the device 
signaling circuit ; and 

wherein the output controller is configured to receive 
electrical power from an adaptive device battery when 
the adaptive device battery is electrically coupled to the 
second secondary port . 

7 . The device of claim 6 , 
wherein , to initiate a transition of the power converter 

from a standby mode to a power mode of operation , the 
adaptive device connects the adaptive device battery to 
the second secondary port . 

8 . The device of claim 2 , 
wherein the output controller is configured to receive a 

device wake - up signal from the adaptive device at the 
third secondary port ; 

wherein upon receiving the device wake - up signal , the 
output controller is configured to initiate transition 
mode during which the power converter transitions 
from a standby mode to a powered mode ; 

wherein during standby mode , the output controller is 
unpowered ; 

wherein during transition mode , the output controller 
receives electrical power from an adaptive device bat 
tery ; and 

wherein during powered mode , the output controller 
receives electrical power from the second coil . 

9 . The device of claim 8 , 
wherein the output controller further comprises : 

a first secondary port electrically coupled to a data 
coupling device ; and 

wherein the output controller is configured to selectively 
operate the transmitting side of the opto - coupler during 
transition mode . 

10 . The device of claim 8 , 
wherein the power converter further comprises a primary 

controller communicatively coupled to the output con 
troller via an opto - coupler having a transmitting side 
and a receiving side ; and 

wherein , during the transition mode , the output controller 
is configured to selectively ground the transmitting side 
of the opto - coupler to communicate a request to the 
primary controller . 

11 . The device of claim 10 , 
wherein the output controller further comprises : 

a wake - up circuit configured to perform at least one of 
the operations of : 
monitoring the voltage potential at the third second 

ary port ; 
detecting a change in the voltage potential at the 

third secondary port ; and 
selectively grounding the transmitting side of the 

opto - coupler . 
12 . The device of claim 11 , 
wherein , during the powered mode , the opto - coupler is 

configured to communicate a feedback signal to the 
primary controller . 

13 . A secondary controller for a power converter , com 
prising : 

a first secondary port ; 
a second secondary port ; and 
a third secondary port ; 
wherein the secondary controller is configured for use of 

the first secondary port to communicate at least one 
signal to a primary controller of the power converter ; 
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wherein the secondary controller is configured to receive 
electrical power via the second secondary port ; and 

wherein the secondary controller is configured to detect a 
change in voltage potential arising when an adaptive 
device is connected to the power converter . 

14 . The secondary controller for a power converter of 
claim 13 , 

wherein the at least one signal communicated via the first 
secondary port includes at least one of a wake - up signal 
and a feedback signal ; and 

wherein the wake - up signal is communicated upon the 
secondary controller receiving a device wake - up signal 
from the adaptive device . 

15 . The secondary controller for a power converter of 
claim 14 , 
wherein the device wake - up signal is received at the third 

secondary port while the second secondary port is 
electrically connected to and receives electrical power 
from an adaptive device battery . 

16 . The secondary controller for a power converter of 
claim 15 , further comprising : 

a wake - up circuit , coupled to the third secondary port ; 
wherein the wake - up circuit is configured to detect the 

change in voltage potential , when the device is 
coupled to the output controller via the third second 
ary port , using a voltage divider circuit formed by an 
adaptive device resistance and a first resistance . 

17 . A method for operating a power converter , compris 
ing : 

during a powered mode of operation , 
receiving electrical power , by a secondary controller 

for a power converter , from a second coil of a 
transformer in the power converter ; 

during a standby mode of operation , 
powering down the secondary controller ; and 
monitoring a voltage potential at a port of the second 

ary controller ; and 

initiating a transition mode of operation by , 
detecting a change in the voltage potential ; 

wherein the change in voltage potential occurs when 
an adaptive device and the secondary controller 
form a voltage divider circuit that changes the 
voltage potential . 

18 . The method of operating a power converter of claim 
17 , comprising : 
during the transition mode of operation , 

receiving electrical power , by the secondary controller , 
from an adaptive device battery ; 

receiving , by the secondary controller , a device wake 
up signal from the adaptive device ; and in response 
to the device wake - up signal , 

communicating a request by the secondary controller to 
a primary controller . 

19 . The method of operating a power converter of claim 
18 , 
wherein communicating the request by the secondary 

controller to the primary controller comprises : 
selectively grounding , by the secondary controller , a 

transmit side of an opto - coupler ; 
wherein the transmit side of the opto - coupler is elec 

trically coupled to the secondary controller and a 
receive side of the opto - coupler is electrically 
coupled to the primary controller . 

20 . The method of operating a power converter of claim 
19 , further comprising : 

during transition mode , stabilizing operation of the power 
converter until an applied voltage signal received in a 
feedback signal communicated by the secondary con 
troller to the primary controller via the opto - coupler 
increases to a desired voltage level ; 
wherein powered mode occurs upon the applied voltage 

signal reaching the desired voltage level ; and 
during powered mode , providing an output power by the 

power converter to the adaptive device . 
* * * * 


