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Thin-film Solid State Li-ion Batteries ) e,
= Solid state Li-ion batteries (SS-LIBs) provide long cycle life, very low

self-discharge rates, and integrability with a variety of materials

= One of the most stable thin-film SS-LIBs has LiCoO, cathode, LiPON solid
state anode, and lithium or silicon anodes
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RT-LCO batteries .

PMMA -Poly(methyl methacrylate), Si- 50 nm
acrylic, 0.125 mm thick LiPON: 500-700 nm
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AFM LCQO’s ) teima_

LiCoO, thin film annealing
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Cycling test (41 cycles, 15 days)
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Maintaining the charge

After the first charge at C/6.6:
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Maintaining the charge

4.2 —

-4.1 - After 1.5C discharge:
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-3.9 -

-3.8
-3.7
-3.6
-3.5
-3.4
-3.3
-3.2
-3.1
-3.0 —

E/V

| | T | T
117.9 118.0 118.1 118.2 118.3x103
time/ s




Sandia
m National
Laboratories

EIS equivalent circuit
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SS Battery s1040A: CV 0.1 mV/s ) e,
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SS Battery s1040A: CVs ) e,
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coulombic efficiency: 45 cycles

s1040_dot9_coul_eff_C01.mpr
e Efficiency vs. cycle number
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Ewe/V vs. SCE

Current interrupt: Solid State Battery
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FIB/SEM s1040B cross-section ) e,

1 Non cycled




Demanding power from SS-LIBs(1/3) T Sanda
ational
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What is happening inside the battery? (2/3) ) i

FIB/SEM cross section of the

Overpotentials extracted after fitting the battery before and after cycling

E experimental cycling curves with our model
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New knowledge enables bold approach (3/3)
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Extended voltage-range cycling G
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