WO 2025/137043 PCT/US2024/060679

1/6

s IO foad
ke

» 118

£ T
e

Y
120a (A _120c

100 . i“\*vv”é &

\\\\ AN 4
SNTe T
Gridiline Side

N Electrioity Meter
sk YSEEN rgm 28

~
X

QRIS .
=
e

13%a.11

.\ 135¢

3

130 b

UF_Sphany
\§ .‘/ \

L
=N

!

§

¢ e

| o

§

U7k /

by \\{‘) & 4 $ $
i y §
o -

} 3

§

}

H :

SR

1502

1453~

M,_
H
7
H
;
/ P g
: .y ;
: o i
e s s o st o s o s e s i

A AR AAR A AAAA A W AR er an

T - Curvent Transtormer
AFE - Analog Front End

Figure 1



WO 2025/137043

2/6

Power Supplies

V_SENSE o

Service
{Higconnogt

o 265

Switchas

zaﬁxM}ww

i
N

2000 ~h

}

2903 -+

“\\\\‘M« 1

ACTUATOR
¥

PCT/US2024/060679

R
R o
-~

N
AN
o g

Load

\\\“E&ﬁa
R, 3 {}5

Figure 2

3 : AFE | DIGITAL |1
V_SENSE by s |
| COMMS 111
§“-S§‘§§S§ PRSYX S ““““““ ‘
? ——

{SENSE wyear N
¢ ! A,



WO 2025/137043 PCT/US2024/060679

3/6

295—\1\’

296a

296b

Figure 3



PCT/US2024/060679

WO 2025/137043

4/6

BOVC

5UBS A 3PS PEO) ‘_\

35UIS JUBLIND Y ISEYd

| A |

EENY

FSUBS JUDLNY ) DSeYd

2R3} 1Y

25UBS A BPIS I

[T T

i

1

Aioway
J0SSa00.4d
10suag dwia )
3084191U} {(S) I92UUOISIQ IXNAIBS N

T otV

101en3oy

~_-59C

|
|
|
|
|
_
_
0b _
|
|
_
_
_
|
|
|

T — f

n (O

-




WO 2025/137043 PCT/US2024/060679

5/6

500 \

Determine that switching state of the switch is to be changed [~ 5502

l

Output control signal N 5504
Y
Log switch characterization data -~ S506
Monitor at least one load-side waveform to detect an actual s508
switching time period 55

v
Ger'lera.te a Asw:tch (;haractenzat:o.n tool based on t)?e actual | $510
switching time period and the switch characterization data

Figure 5



WO 2025/137043 PCT/US2024/060679

6/6

600 \

Determine that switching state of the switch is to be changed |—~__ s$602

!

Y

Use a switch characterization tool to determine an estimate
switching time period 5604
\d
Monitor a waveform —~_ S606

!

Determine when to output the control signal such that the
switching state of the switch will change when the waveform L—__ sg0g
reaches a target point

Output control signal ~— S610

|

Monitor at least one load-side waveform to detect an actual
switching time period T~ 5612
Y
Modify the switch characterization tool based on the actual <6
switching time period 5614

Figure 6



