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Methods: Transferring Graphene on a hole-through base: the PMMA was spin-
coated on the CVD graphene on copper foil at 1600 rpm for 60 s. Then, the PMMA/gra-
phene was baked at 130°C for 1 min. Because the CVD process grew graphene layers on
both sides of the copper foil, the graphene layers the other side (no PMMA) of the copper
foil were removed by absorbent cotton. The copper foil was then removed by a ferric chlo-
ride solution for 1.5 h. To rinse the graphene after copper etching, the copper etchant was
changed three times with fresh deionized water. After the DI water rinsing, the
PMMA /graphene stack was left on the DI water for 12 h to remove any impurities and
residue. Afterwards, the PMMA/graphene stack was scooped up onto a through-hole
stainless steel base. Then, the PMMA was removed using the IFM method.

The schematic diagram of the transfer process is shown in Figure 1 below.
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Figure S1. The schematic diagram of the transfer process.

Method 1 is the traditional dipping method. Method 2 combines the previous dam-
age mechanism analysis to reduce the stress of the drying process and reduce the rupture
of the suspended graphene film by using a liquid with low surface tension. The analysis
of the damage mechanism of the graphene shows that the rupture of the graphene film
mainly occurs the stage at which the three-phase interface is formed. Furthermore, in
combination with a low-stress solution while avoiding the formation of a three-phase in-
terface, IFM experiment was designed to further transfer large-size suspended graphene.
Finally, the quality of the improvement method is judged by the coverage of the trans-
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ferred suspended graphene film. The results of the three sets of experiments are as fol-
lows, inside the red circle is the complete suspended graphene film, and inside the blue
circle is the broken.
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Figure S4. SEM image of 50um and 80pum suspended graphene obtained by method 2.
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Figure S6. SEM image of 200pm suspended graphene obtained by method 3.

Table S1. Transfer success rate obtained from each method.

50pm 80pm 100pm 200pm 500pm
42210 20210

Method 1 (20%) (10%)
807210 48210 6/165

Method 2 (38%) (23%) (4%)

Method 3 157210 147/210 104/165 54/125 135

(75%) (70%) (63%) (43%) (3%)




