PCT/US2022/035996

WO 2023/278861

1/13

LINJdID
LININIHNSYIN
JONVA3diI

Vi Ol

I —
| m—
= o

901

LINJYHIO ONIdYHS
T¥YNOIS 3OHVHO

0l

()

L

d3T10dLINOD
1INJdID

001



PCT/US2022/035996
2/13

WO 2023/278861

gl 9ol

ecl

F e, i, i,

Yo s

Mg

R

0cl




PCT/US2022/035996

WO 2023/278861

3/13

el
L\ o€l
AONINDIYA NI \\

||||||||||||| L o)

8¢t
vmflhu

JONVA3dII
LEL!

cel



WO 2023/278861

PCT/US2022/035996

4/13

912
1 L2
8Lz
e 4 902
062 2
) 08 0A
INIL <
TN
mmm\ﬂ ; (L 202
3 ¥4
762 R yZe Nmml/) |/7_ ; AH
|\V _ \\\ voe [ A 602
102 7 g
pmwosrz 4 | 1 ECIERY
A ML 4/
£02 0Lz
m_wom_\wS:N
02z
e
802



WO 2023/278861 PCT/US2022/035996
5/13

300 ZA

OBTAIN MAGNITUDE AND TIME MEASUREMENTS OF VOLTAGE AND CURRENT
WAVEFORMS OF BATTERY CELL AT VARIOUS TIMES DURING THE
APPLICATION OF A CHARGE PULSE TO THE BATTERY CELL

Y

CALCULATE IMPEDANCE CHARACTERISTICS OF THE BATTERY CELL FROM
THE OBTAINED MEASUREMENTS

Y

APPLY IMPEDANCE CHARACTERISTICS TO SEPARATE PULSE PARAMETER
CONTROLLERS FOR ADJUSTMENT TO PARAMETERS OF CHARGE PULSE

!

DETERMINE DEGREE OF OPTIMIZATION BASED ON OUTPUTS FROM THE
SEPARATE PULSE PARAMETER CONTROLLERS

!

CONTROL CHARGE SIGNAL SHAPING CIRCUIT TO GENERATE CHARGE PULSE
310 BASED ON OUTPUTS FROM THE SEPARATE PULSE PARAMETER
CONTROLLERS
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RECEIVE A MEASUREMENT OF A FIRST BATTERY CELL CHARACTERISTIC
DURING A FIRST PERIOD OF A CHARGE WAVEFORM AND STORE IN A MEMORY,

Y

RECEIVE A MEASUREMENT OF A SECOND BATTERY CELL CHARACTERISTIC
DURING A SECOND PERIOD OF THE CHARGE WAVEFORM, LATER THAN THE
FIRST PERIOD, AND STORE IN THE MEMORY

{

OBTAIN THE MEASUREMENT OF THE FIRST BATTERY CELL CHARACTERISTIC
AND THE MEASUREMENT OF THE SECOND BATTERY CELL CHARACTERISTIC
FROM THE MEMORY

!

DETERMINE AN ESTIMATED BATTERY CELL CHARACTERISTIC VALUE FROM
THE OBTAINED MEASUREMENT VALUES
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