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Table S1. Tabulated values for NR refinements for the thickness, SLD, and roughness for the a-Si,
interfacial layer, and PAA layers, respectively and goodness of fit (y?).

Potential ' Thickness ‘[‘;g';sg:g Roughness x2
Air | 58.8140.04 | 1.76£0.02 | 1.52:0.03 42

ocv 56.38+0.16 | 1.73+0.03 | 1.31+0.41 4.334£0.36 | 1.38+0.17 | 3.2540.12 | 36.14£0.16 | 4.33+0.02 1.1240.18 4.7
1.5V 56.54+0.15 | 1.7940.03 | 1.81+0.37 4.31£0.41 | 1.48£0.21 | 3.08+0.14 | 36.19£0.30 | 4.31+0.02 1.391£0.18 4.4
1.2V 56.08+0.39 | 1.78£0.03 | 1.4040.71 4.75£0.65 |1.42+0.21 | 3.08+0.16 | 36.30£0.28 | 4.13+0.02 1.66+£0.18 |7.2
0.8V 56.08+0.51 | 1.7840.03 | 1.3040.65 4.97+1.02 | 1.30+0.40 | 3.56+0.27 | 36.12:10.54 | 4.41+0.02 1.30+0.1 6.4
04V 58.19£1.77 | 1.2520.04 | 3.2941.15 5.12+£1.7 1.254¢0.31 | 3.03x0.11 33.87+0.10 | 4.55£0.02 | 0.8510.14 |3.4
0.15V 108.43+0.51 | -0.2940.04 | 4.21+0.36 8.9440.37 |2.562+0.35 | 3.79+0.50 | 30.14£0.93 | 3.81+0.04 | 5.32+0.19 (3.6
005V |177.5441.95|-0.64+0.04 | 4.6740.95 9.94+0.30 |1.52+0.10 | 4.96+1.31 20.16+2.35 | 3.56+0.09 | 6.3610.42 |7.8
1.5V 61.51£0.10 | -0.3+0.04 | 4.76+0.05 14.94£0.23 | 3.83+0.05 | 3.12+#0.13 | 18.92+0.69 | 4.66+£0.03 | 6.66%0.52 |5.4
0.05V 100.27+1.99 | -0.65+0.04 | 5.81+1.29 10.96+1.22 | 1.13+0.61 | 4.71+0.53 | 19.68+0.89 | 3.42+0.07 | 6.93+0.34 |54
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Figure S1. The reflectivity patterns, of PAA processed at 5 wt% and 200°C, that shows no change between
the OCV measurement and 0.05 V.
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Figure S2. The Si2p from XPS of PAA coated on atomically smooth Si (red) and Cu foil
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Figure S3. Voltage profile for the NR experiments. Gaps between potentials is when NR was

collected as the cell relaxed back to a OCV.
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Figure S4. The change in resistance (in ohms) at the different potential holds.
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Figure S5. Sauerbrey versus viscoelastic conditions as a function of lithiation.
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Figure S6. Atomic percent from XPS fits for 0.15, 0.05,1.5, and 0.05 V
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Figure S7. The P2p spectra.
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Table S2: Tabulated XPS peak assignments.

Sample Cls Cls Cls Cls ICls Ols Ols Ols Ols Ols Si2p |Si2p Si2p  |Si2p Si2p

C-C,C-H |C-O C=0 0-C=0 |-CO, [Li,O Li-O C=0 C-0, 8i-O |C-0-C, P-O-F [Si? Li-Si-O [Si2*  |Si4* Si-O-F
PAA 285.82 287.5 | 2894 531.61 | 533.22 534.91 99.41 102.9 | 103.86
OCV 284.97 |286.29 | 287.46 290.06 533.41 534.63 99.38 103.99 [105.55
0.15V 284.16 |285.25 288.21 52942 | 53133 | 532.72 534.43 101.51
0.05 V 1st 284.79 |285.95 288.78 530.33 |531.93 | 533.65 101.06 104.78
15V 284.77 |286.67 289.18 531.7 | 533.49 104.72
0.05V2nd 284.02 | 285.05 | 287.63 290.06 | 528.79 | 530.55 | 532.17| 533.8 101.49 105.67
Table S2 cont.: Tabulated XPS peak assignments.
Sample Fls Fls Fls P2p P2p P2p Lils |[Lils |Lils Lils

LiF P-O-F |P-F P-O P-O-F |P-F Li-Si  |[LiOH |[Li-PFé6 |LiF

PAA
OCV 687.87 | 690.22 | 135.61 | 13746 | 138.8 57.87
0.15V 686.98 689.25 | 133.56 | 137.98 54.51 | 57.05
0.05V 1st 685.51 | 687.22 | 688.55 | 133.62 | 135.18 | 137.3 | 55.67 56.15
1.5V 685.38 | 687.13 | 688.76 | 133.17 | 134.34 | 136.58 | 55.18
0.05V2nd | 686.02 | 687.94 | 688.98 | 134.1 55.07 56.16
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