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Figure S1. The zeta potential of EGaln nanodroplet (a) without dopamine, (b) before adding Tris and

(c) after adding Tris.



Figure S2. SEM image of the (a) EGaln nanocapsules with PDA coating (b) EGaln nanodroplet

without PDA coating
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Figure S3. (a and b) Icepak system model of TIM performance evaluation. (¢) Top-view and (d) cross-
sectional temperature distribution of the simulated system with GP as TIM. (e) and (f) The case when

DGP is used as TIM

The heat dissipation capacity of the applied TIMs was further study through a simulation process
by using finite element analysis based on a commercial computational fluid dynamics software
(Icepak). The model and the corresponding simulated results are shown in Fig. S3. The background
temperature is 25 °C at 1 atm in atmosphere. The entrance temperature of cooling water is 25 °C. The

detailed settings of the heater, TIM and the heat sink are listed as follows:



Table S1. The detailed settings of the heater, TIM and the heat sink

Size K Gy
Materials
cm’ W m'K! JglK'!
Heater I x1x0.125 Alumina 27 0.91
Heat sink 223 x9x%x1.2 Aluminum alloy 205 0.90
GP 1 x1x0.025 Graphene 2.8 0.75
DGP 1 x1x0.025 Graphene 4.3 0.75
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Figure S4. A schematic diagram to show the composition of the thermal interface resistance

The thermal contact resistance (Rcontact) 0of TIMs is calculated using the Equation S1, with detailed
parameters and results shown in Table S2. Note that the bond line thickness (BLT) means the thickness

of the samples when used as TIMs under packaging conditions.

BLT BLT
Rcontact =R 1 + R2 = RTIM'Rbulk: K_ -
eff Kbulk
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Table S2. The calculated thermal interface resistance (Rtiv) and thermal contact resistance (Rcontact)

of the three applied TIMs.

BLT Kbulk Rouik Keff Rtim Recontact

um  Wm'K! Kmm’W! Wm'K! Kmm’?W! Kmm?W!

DGP 250 5.8 43 4.3 58 15

GP 250 5.8 43 2.8 89 46




