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Figure S1. Representative 15, 100™, and 200" cycle charge/discharge curves at a rate
of C/5 and 45 °C of pelletized SSB cells with (a) glassy SE (1.5Li2S-0.5P2Ss-Lil) and
(c) crystalline SE (LisPSsCI) and (b, d) corresponding specific discharge capacities and
Coulombic efficiencies over 200 cycles.

Figure S2. Top-view SEM images of the cathode of SSB cells in (a) pelletized and (b)
slurry-cast setups.

S2



120 120
1104 a) 1101 b)
1001 M/ 100
S 90- * D, ~ 6.96 90
~
%80 80
N
701 70 1
601 60
50 1 50 1
° g-SE c-SE
40 - T T T T g T 40 -1 T T T T T T
00 05 10 15 20 25 30 35 00 05 90 15 20 23 30 35
w 1/2/ S1/2 w »1/2/ S1/2

Figure S3. The real part of impedance data plotted versus the (frequency)™? and
corresponding linear fit at low frequencies for (a) the g-SE cell and (b) the c-SE cell
after 200 cycles at a rate of C/5 and 45 °C.

The following equations correlate the Warburg coefficient to the contact area at the
CAM/SE interface:[*]

1
Zre(w) = Rsg + Rer + Dy - N (Eq.S1),

with Zgze(w) being the real part of the impedance, Rgg the SE bulk resistance, Rcp the
charge-transfer resistance, Dy, the Warburg coefficient, and w the frequency.

RT 1
D, = ( ) (Eq.S2)
nZFZA\/i Ci" Di

R is the gas constant, T the absolute temperature, n the number of electrons
exchanged in the redox process, F the Faraday constant, A the contact area, Di the
lithium-diffusion coefficient in the bulk electrode material, and ci represents the
concentration of lithium ions in the bulk electrode material.
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Figure S4. Cross-sectional FIB-SEM slice images of slurry-cast cathodes with (a)
glassy SE (1.5Li2S-0.5P2Ss-Lil) and (b) crystalline SE (LisPSsCl). Note that the cathode
was not cold-pressed prior to the measurement. More pores within the SE particles are
observed for the c-SE cell than the g-SE cell. Panel (a) shows a backscattered electron
image and panel (b) is a secondary electron image.
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Figure S5. Raw data of the uniaxial force of slurry-cast cathodes with (a) glassy SE
(1.5Li2S-0.5P2Ss-Lil) and (b) crystalline SE (LisPSsCl) recorded during cycling and the
corresponding change in uniaxial stress (o011) after baseline correction. SSB cells
tested at 45 °C, C/5, 2.9-4.4 V vs Li*/Li.
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Figure S6. Force and pressure response during cycling of slurry-cast cathodes with
(@) glassy SE (1.5Li2S-0.5P2Ss-Lil) and (c) crystalline SE (LisPSsCl) and (b, d)
corresponding specific discharge capacities and Coulombic efficiencies over 35 cycles.
SSB cells tested at 45 °C, C/5, 2.9-4.4 V vs Li*/Li.
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Electrochemical decomposition of Li2COs impurities:
2Li,CO; — 4Li* +4e~ +2C0, T +0, 1 (Eq.S3)
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