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Figures S1 (Color online) Structure and characterization of few-layer MoS; and h-BN. (a) Optical
microscope image and fluorescent image of the exfoliated monolayer MoS; sample. The purple flake is
the MoS; and blue flake is h-BN. Sale bar, 10 um. (b) The height of MoS; and h-BN is 1 nm and 10 nm
respectively, measured by atomic force microscope (AFM). (c) Photoluminescence spectra observed in
MoS; and MoS; covered with BN. The PL intensity in MoS; covered with h-BN is higher than that in
MOSZ.

MoS; is a mature material in the two-dimensional transition metal dichalcogenides. As shown in
Figure S 1(a), we prepare a monolayer MoS, sample [1]. It is reported to have low photoluminescence
quantum yield at room temperature for its considerable defect density [2]. We use h-BN to enhance the
photoluminescence of MoS; and presumably, h-BN can protect MoS; from ambient air and decrease the
traps in the MoS; surface.



(@) ()

10* 10*
jemchannel 1-2 —channel 4-5
10% 10%
51 10%4 5110*-
10-10 10-10
. .1 $8=267mV/dec
102 . . . - : 102 . . . - -
30 20 10 0 10 20 30 30 20 -10 0 10 20 30
) Ve W)

Figure S2 (Color online) Electrical property of MoS; device. (a) and (b) Transfer characteristic with Vi
ranging from -30 V to 30 V while Vs = 1 V. The inset is the optical image of the device. Scale bar, 10
um. The forward subthreshold swing (SStorwara) is 2500 mV/dec, and SSreverse is 427 mV/dec in (a) and
belongs to the MoS; channel without h-BN and (b) is the MoS; channel with h-BN covered with SStorward
is 667 mV/dec, and SSreverse is 267 mV/dec. Sale bar, 10 pm.
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Figure S3 (Color online) Electric characteristic of MoS; device. (a) The ls¢-Vsa curves were measured
before and after P(VDF-TrFE) coating, respectively. The inset is the optical image of the device measured
in this work. Sale bar, 10 um. (b) Transfer curves of MoS; transistor gated by SiO, before and after
P(VDF-TrFE) coating, respectively.

The p-doping phenomenon is not rare which were observed on WSe;, black phosphorus and MoTe;
with P(VDF-TrFE) or P(VDF-TrFE-CFE) as the gate dielectric [2-4]. From Figure S 3(a) and (b), we
also observed this phenomenon in the MoS; device. According to the previous reports, it is attributed
to the negative dipole in P(VDF-TrFE) or P(VDF-TrFE-CFE).
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Figure S4 (Color online) Transfer curve of MoS; devices with and without h-BN in linear coordinates.
Scale bar, 10 um.
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