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S1 Supporting Figures
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Fig. S1 Optical image of as-prepared bare Li foil
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Fig. S2 Optical image of 20 μm-equivalent Li anode, dimension of ≈ 30 cm × 10 cm 


[bookmark: _Hlk230334916][image: ]
[bookmark: _Hlk230334941]Fig. S3 Peel test of the screen‑printed Li microdisk array on Cu current collector. The Li microdisks remain firmly attached to the Cu substrate after peeling, demonstrating strong adhesion
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[bookmark: _Hlk230334901]Fig. S4 Bending test of the screen‑printed Li microdisk array. After 200 bending cycles, the individual Li microdisks retain their original morphology and maintain intimate contact with the Cu substrate without visible detachment or mechanical damage
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Fig. S5 Surface SEM-EDS elemental mapping of Li@Mg(TFSI)2. a SEM image of the selected surface region. b–f Corresponding EDS maps of C, F, S, N, and Mg species, respectively. g Quantitative EDS spectrum of the Li@Mg(TFSI)2 surface, with the inset table summarizing the weight percentages of the detected elements
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Fig. S6 Cross-sectional FIB-SEM images of Li@Mg(TFSI)2 at different magnifications with a) 5 μm scale bar and b) 1 μm scale bar
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Fig. S7 SEM images of bare Li and Li@Mg(TFSI)2 after Li depositions at a) 0.5 mA cm–2@2 mAh cm–2, b) 0.5 mA cm–2@5 mAh cm–2, and c) 0.5 mA cm–2@8 mAh cm–2
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Fig. S8 Schematic of Li@Mg(TFSI)2 array anode in liquid/solid-state LMBs. Structural array design by discrete Li microdisks and compositional modification by Mg(TFSI)2-derived inorganic dopants synergistically enable uniform Li deposition, enhancing stability in both electrolyte systems
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Fig. S9 Voltage curves of two parallel symmetric cells using Li@Mg(TFSI)2 anodes at 1 mA cm⁻2@1 mAh cm⁻2
[image: ]
[bookmark: OLE_LINK21]Fig. S10 Voltage curves of two parallel symmetric cells using bare Li anodes at 1 mA cm⁻2@1 mAh cm⁻2
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[bookmark: OLE_LINK23][bookmark: OLE_LINK3]Fig. S11 Cycling performance of bare Li film and Li@Mg(TFSI)2 film paired with LFP cathode (12.3 mg cm−2, N/P = 1.0) at 0.5 C
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[bookmark: _Hlk230345957]Fig. S12 Cycling performance of full cell comprising Li@Mg(TFSI)2 anode of 20 μm and high-loading Ni92 cathode of 22.9 mg cm−2
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Fig. S13 Cycling performance of SSLMB with high-loading LCO cathode
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[bookmark: _Hlk170302951]Fig. S14 a) First‑cycle voltage curves of Li@Mg(TFSI)2 and bare Li full cells (same cathode), showing a ≈ 10% higher initial Coulombic efficiency for the modified anode. b) Nyquist plots at fresh state and after the first cycle, demonstrating lower and decreasing interfacial resistance for Li@Mg(TFSI)2 versus higher and increasing resistance for bare Li.
S2 Supporting Tables
Table S1 Parameters used in the energy density calculation at stack level conducted in this work
	Item
	Parameters

	Theoretical specific capacity of active materials (AM) (mAh g−1)
	LFP: 170
NCM811: 279
Ni92: 279
Li metal: 3,862

	Practical specific capacity of AM (mAh g−1)
	LFP: 150
NCM811: 200
Ni92: 210
Li metal: 3,862

	Mean discharge voltage (V)
	LFP based LMB: 3.2
NCM811 based LMB: 3.7
Ni92 based LMB: 3.85

	Density (g cm−3)
	LFP: 3.6
NCM811: 4.8
Ni92: 4.8
Li metal: 0.53

	Thickness of cathode (μm)
	LFP of 20.0 mg cm–2: 84
NCM811 of 16.9 mg cm–2: 54
Ni92 of 22.9 mg cm–2: 68

	Electrolyte (g cm−3)
	Density: 1.20 

	Practical electrolyte excess with respect to pore volume
	15%

	Separator (Celgard 2320)
	Density: 0.95 g cm−3
Porosity: 39%

	Binder and conductive additive
	Binder: 1.80 g cm−3
Conductive additive: 2.25 g cm−3

	AM, binder, and conductive additive mass fraction
	LFP cathode: 96:2:2 
NCM811 cathode: 96:2:2
Ni92 cathode: 96:2:2 
Li metal: 100:0:0

	Maximum volume change during discharge
	LFP: −6.8% 
NCM811: −5.9% 
Ni92: −5.9%
Li metal: −100%

	Electrode porosity
	LFP cathode: 30% 
NCM811 cathode: 30% 
Ni92 cathode: 30%
Li metal: 0%

	Current collectors
	Al foil: 10 μm, 2.70 mg cm−2
Cu foil: 5 μm, 4.48 mg cm−2



Table S2 Summary of thin Li foils fabricated using different strategies reported recently in comparison to this work
	Thickness of Li anode (μm)
	Cathode loading (mAh cm−2)
	Cycling number
	Publish year
	Ref.

	25
	2.5
	250
	2023
	[S1]

	25
	1.8
	130
	2024
	[S2]

	20
	2.5
	120
	2025
	[S3]

	20
	2.45
	225
	2023
	[S4]

	[bookmark: _Hlk207967702]20
	1.6
	200
	2022
	[S5]

	20
	1.5
	450
	2025
	[S6]

	15
	2.0
	25
	2023
	[S7]

	15
	1.5
	105
	2023
	[S8]

	15
	1.5
	330
	2023
	[S9]

	28
	4.6
	120
	-
	This work

	20
	4.6
	60
	-
	This work

	20
	3.3
	120
	-
	This work

	10
	3.4
	90
	-
	This work

	10
	2.0
	260
	-
	This work
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