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Figure S1. 10 s assembly of graphene on PDMS. (a), Digital camera image. (b), The
corresponding I-V curve. Solution concentration 1 mg/mL.

S-2



Figure S2. SEM images of assembled carbon nanotube a and carbon black b on PDMS substrates.
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Figure S3. Sample preparation procedure for graphene assembly into a micro “V” letter.




Figure S4. High magnification SEM image of assembled PDMS/graphene foam wall.

S-5



1. PDMS 2. MoS, assembly 3. 81805 spin coating 4_ UV expose

s ZZ
_ 5. Development:
6. CNT
7. Liftoff assembly $1805 pattern
== W LA 4 2
V7 /72 72 7 F 7/
AL ST A LAY

l L L 2 L L/
POMS v ararraras,
AT LT

Figure S5. Combined micropatterning and multiple SASEDA processes Multiple SASEDA
processes for MoS,/CNT microscale device fabrication.



(a) PDMS _ Water/IPA _ Gr (b) PDMS_ Water/IPA _ h-BN (c) PDMS_ Water/IPA _ MoS,

_Gr () Pi_water_h-BN (f) Pl _ Water _ MoS,

Figure S6. Optical images of static assembled samples. (a) (b) (¢) are graphene, h-BN, and MoS,
assembly on PDMS in water/IPA, respectively. (d) (e) (f) are graphene, h-BN and MoS2 assembly
on PI in water, respectively. The scale bares are 100 pm.
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Figure S7. Mechanism properties of pure PDMS foam and assembled graphene/PDMS foam
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Figure S8. Size distribution of graphene C-300 (a), h-BN (b) and MoS; (¢). The projected area
diameters were calculated and summarized. At least 100 particles were measured for each sample.

S-9



Water/Polyimide

Water IPA/Polyimide

Figure S9. Contact angle data on polyimide substrate for water and water/IPA (1:1).
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Table S1. Calculated interfacial energy and separation energy.

Yon Vs Yas Wosn Wons

PDMS/Water/Gr 11.62 38.84 13.89 41.11 -13.33
PDMS/Water/h-BN 22.1 38.84 2.95 19.69 -13.79
PDMS/Water/MoS, 10.12 38.84 11.96 40.68 -16.76
PDMS/Water IPA/Gr 11.62 3.91 531 2.4 13.02
PDMS/Water IPA /h-BN 22.1 3.91 8.37 -9.82 26.56
PDMS/Water IPA /MoS, 10.12 3.91 3.27 -2.94 9.48
Polyimide/Water/Gr 24.47 11.2 13.89 0.62 27.16
Polyimide/Water/h-BN 12.96 11.2 2.95 1.19 471
Polyimide/Water/MoS, 19.2 11.2 11.96 3.96 19.96
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Table S2. The summary of surface tension and surface tension components

Surface tension Dispersive Polar components Reference
components

Water 72.75 22.10 50.65 1
Water/IPA (1:1) 25.13 16.96 8.17 1
Graphene 53.0 39.1 13.9 2
MoS, 44.5 32.09 14.41 3
h-BN 58.27 27.99 30.28 4
PDMS 19.8 19.0 0.8 5

Polyimide® 37.2 29.1 8.1

aThe surface tension and components of polyimide were calculated using the contact angles from

Figure. S9 and the Fowkes surface energy theory: 2

L di 12 12
vicosd + 1) = 2 (vfy) "+ 2 (yPyR°)

where y?i and yF° are the liquid dispersive and polar components, respectively, and y;ﬁ and y£° are

the solid dispersive and polar components, respectively. & is the contact angle.
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