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Figure S1. SEM images of various MoS: flakes on Si.
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Figure S2. (A) Raman spectrum (acquired using the 600 grooves/mm grating and (B) Raman optical
image, (C,D) SEM images and (E,F) AFM images of SWCNTs film that were deposited on Si
substrates.

Figure S2A,B is example Raman spectrum and optical images for SWCNTs on a Si substrate. The
peaks monitored in the spectrum are those expected for SWCNTs [1]. The peak at 512 cm™ is from
the silicon substrate. The Raman spectra proved the presence of SWCNTs on the substrate showing
the radial breathing mode (RBM). The location of the RBM (wrsm) provides information about
SWCNTs diameter by using the equation

RBM shift (cm™) = A/d; + B* (1)

Where d: is diameter of the SWCNT and A B are constants which depend on the SWCNTs
environment, have previously been measured and the value of A, B are 234 and 10 cm! respectively
[2]. This expression is used with the RBM peak position and gave a calculated diameter of 1.4 nm;
which is in agreement with supplied diameters of the manufacturer. Another common calculation of
Raman’s SWCNTs is the intensity ratio of the D and G- bands (D/G ratio). The (D/G ratio) is often
used to calculate the disorder in CNTs samples and the value is ~0.08.

SWCNT films were deposited on Si substrates and then the films were imaged by scanning
electron microscopy (SEM) and atomic force microscopy (AFM) in order to determine the
morphology of the films. Figure S2C-F) illustrates SEM and AFM images, respectively.
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Figure S3. Diode properties of the devices as a function of the volume of MoS2 used.
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