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Figure S1. CE tests of a) Cu, b) Cu-SipsGrgs and c) Cu-Si5Grgs tested at a current density of 1 mA cm-
2 for 1 mAh cm2 Li plating/stripping. And voltage-time profile of d) Cu, as well as e) nucleation
overpotentials of Cu-SiysGrgs and Cu-SiysGrgs tested at 1 mA cm2.
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Figure S2. CE test of a) Cu-Si;¢Grgo@Li and b) corresponding voltage-time profile as well as c)
Voltage-Areal capacity plot evaluated at a current density of 1 mA cm2 and 3 mAh cm2 Li
plating/stripping.
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Figure S3. SEM cross section along with EDX analysis of a) of Cu-SiggGrigo@Li, b) Cu-Si;cGree@Li, c)
Cu-SiyGrgo@Li and d) Cu-SijgoGrqp after 10 plating/stripping cycles (on the plated state) using a
current density of 1 mA cm2and a plating capacity of 1 mAh cm=2.
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Figure S4. CE test of a) Cu@Li and b) Li cycled in a full cell against Sulfur cathode using 0.2C rate
capability for 150 cycles.
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Figure S5. Voltage-Areal capacity plots at cycles a) 5, b) 25, ¢) 50 and d) 100 of Cu-SiyoGrigo@Li-S,
CU-SizoGrgo@Li-S and CU-Si1oGrgo@Li-S cells at 0.2C.
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Figure S6. Voltage-Areal capacity plots at 3™ cycles of Cu-SipGrig@Li-S, Cu-SizGrg@Li-S and Cu-

O
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Si1oGroo@Li-S cells at C-rates of a) 0.1, b) 0.2, ¢) 0.5 and d) 1C.
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Figure S7. Applied equivalent circuit for fitting EIS data of Sulfur full cells.

Sample Cycle No. | R (ohm) | R (ohm) [ R _(ohm) | R__ . (ohm)

: st 475 8.88 5.47 14.34
Cu'?'ooGrmo !

@Li-Sulfur 100" 5.46 12.6 7.92 20.52

: st 5.73 8.41 3.78 12.19
Cu-.SlzoGr80 1

@Li-Sulfur 100" 8.37 10.47 6.41 16.88

9%t 4.99 5.3 1.52 6.82

@L.i-Sulfur 100™ 5.38 7.9 2.3 10.2

Table S1. EIS fitted data table containing Rs, Rsg|, Rcr values for each Cu-SigGrqgo@Li-S, Cu-
SigoGrgo@Li-S and CU-Simego@Li-S cells.
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Figure S8. Cyclic performance of Cu@Li-NMC.
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Figure S9. Voltage-Areal capacity graphs of Cu-SiyGrygo@Li-NMC, Cu-Si;¢Grgo@Li-NMC and Cu-
SiyGrgo@Li-NMC full cells at various cycles including a) 10, b) 25, ¢)50, d)100 and €)150 at 0.2C.
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Figure S10. Voltage-Areal capacity plots at 3™ cycles of Cu-SiyGrigo@Li-NMC, Cu-SiyyGrgg@Li-NMC
and Cu-Si ,Grgo@Li-NMC cells at C-rates of a) 0.1, b) 0.2, ¢) 0.5 and d) 1C.
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Figure S11. Applied equivalent circuit for fitting EIS data of NMC full cells.
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R
Sample CycleNo. | R_(ohm) | R (ohm) | R_ (ohm) (gﬁ';r‘:)T
- st 3.9 8.5 59.5 68
SIO?GI'1 o0 1
@Li-NMC 100" 7.93 42.58 204.4 246.98
: st 3.4 5.36 45.01 50.37
S'goGrso 1
@Li-NMC 100" 8.3 27.65 130.9 158.55
1* 2.9 3.8 20.28 24.08
@Li-NMC 100" 8.9 115 48.99 60.49

Table S2. EIS fitted data table containing Rs, Rsgi, Rcr values for each Cu-SigoGrigo@LI-NMC, Cu-
SizoGl’go@Li-NMC and CU-SimGI’go@Li-NMC cells.
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Figure S12. Voltage-capacity plots for the initial five charge/discharge cycles of a) Cu-SigsGrgs, b) Cu-
Si10Grgg €) Cu-Si15Grgs d) Cu-SixGrgo and e) Cu-SiyGrog half cells prior to Li plating/stripping. f) the
average CE for the initial charge/discharge cycles.

Figure S13. SEM cross section along with EDX analysis of pristine a) of Cu-SiggGr4go@Li, b) Cu-
SimGrgo@Li, C) CU-SizoGrgo@Li and d) CU-Si100Groo.



