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Raman data
We conducted material characterization via Raman spectroscopy on Si/SiO2 substrates. Figure S1 shows the Raman spectra for graphene and MoS2 following a transfer process on a Si/SiO2 test substrate. The transfer process we used in this case was identical to that performed on the PI substrate, described in Section II.B. The Raman measurements revealed curves characteristic of both materials, confirming successful growth and transfer on the target substrates [1], [2].
[image: ]
[bookmark: _Ref165563067]Figure S1: Raman spectra of graphene and MoS2.


hBN/MoS2/hBN stack transfer
hBN was purchased from the supplier as a 2 nm thick film on a copper foil growth substrate. We first spin-coated approximately 600 nm thick PMMA onto the hBN on the copper foil. Then, we etched the copper substrate in a solution of HCl, H2O2 and DI water, leaving a free-standing PMMA and hBN layer. We then transferred the hBN layer to OX2 via DI water for adhesion. Finally, we allowed the transferred materials to dry overnight in a laminar airflow and removed the PMMA layer with an acetone bath. We then spin-coated 600 nm PMMA onto the as-grown MoS2 on sapphire and delaminated the stack of PMMA and MoS2 by intercalating DI water. For the transfer of MoS2, only water was used to remove the material from the sapphire growth substrate to avoid further contamination by other chemicals commonly used for this purpose [3], [4], [5], [6]. As in the case of hBN, this resulted in a freestanding stack of PMMA and MoS2, which was then transferred onto the previously transferred h-BN using DI water. The resulting stack of materials was dried overnight in a laminar flow oven, and the carrier PMMA layer was stripped with acetone. Finally, the last hBN layer was transferred onto the hBN/MoS2 stack via the same procedure as that used for the bottom hBN layer. The process is illustrated in Figure S 2.
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[bookmark: _Ref166507337]Figure S2. Process for fabricating hBN, MoS2 and hBN stacks on the target substrate.



Bending Tests
We peeled the sample from the carrier substrate after the fabrication ended. To peel the thin polyimide layer from the silicon carrier, we first made small scratches with a scalpel at the four corners of the sample, followed by complete peeling of the PI from the substrate. After this, we prepared a handmade supporting structure made of blue wafer tape that was attached to the edges of the sample and a plastic substrate foil that went underneath and provided support to the structure. This packaging solution makes it possible to handle the sample and to avoid excessive curling of the thin PI edges, which could introduce unwanted stress to the sample while keeping the top surface with the devices accessible to the measurement needles, as shown in Figure 3 in the main text.
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