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a high fracture strain of at least 10%[10] 
make MoS2 and other 2D semiconductors 
good candidates for applications in flexible 
electronic devices and circuits.[11]

However, several technical challenges 
need to be overcome before flexible devices 
based on 2D materials become widely 
available. Among them, a stable and con-
trollable doping method that is compatible 
with flexible substrates and low processing 
temperatures should be developed. Strate-
gies based on exposure to plasma, inter-
calation, and implantation were only 
demonstrated on multilayer MoS2

[12–14] 
which is less interesting for optoelectronic 
applications due to its indirect bandgap. 
Substitutional doping with, for example, 
rhenium or niobium during CVD growth 
result in doping levels that cannot be modi-

fied after growth and are difficult to implement locally and selec-
tively.[15,16] Chemical doping on the other hand, can be easily 
implemented due to the large surface to volume ratio of 2D 
materials.[17] Various molecular surface doping methods based 
on wet chemical treatment have been widely explored, but most 
of them are not air-stable and are difficult to control.[18–21] While 
doping strategies based on functionalizing 2D materials with 
noble metal nanoparticles offer air stability, they do not result 
in good uniformity.[22,23] Stable and controllable doping could 
be achieved using Cs2CO3 thin films by varying the film thick-
ness[24] or phosphorus silicate glass (PSG) substrates through 
thermal and optical activation;[25] however, brittle Cs2CO3 
films and PSG substrates are not suitable for flexible elec-
tronics. So far, a practical technique for achieving air-stable and 
controllable doping of MoS2 using materials and processes  
that are compatible with flexible electronics is missing.

An effective encapsulation layer with good gas barrier per-
formance is another key enabler for flexible devices based on 
MoS2 and other 2D semiconductors. It is well known that 
the performance of MoS2 FETs degrades in air due to surface 
adsorption of O2 and H2O.[26–28] Al2O3, HfO2, and other high-κ 
inorganic dielectrics have been commonly used as encapsula-
tion layers for layered 2D devices.[2,29] However, their brittleness 
makes them undesirable for applications in flexible electronics, 
where the encapsulation layer usually experiences the highest 
strain under bending. Hexagonal boron nitride, a layered insu-
lating material, is a promising candidate for encapsulation of 
other 2D materials due to the clean and smooth interface free 
of dangling bonds, but encapsulation is performed using a 
material transfer process which has so far been restricted to 
laboratory scale.[30–32]

Favorable mechanical and electrical properties motivate the use of 2D semi-
conductors in flexible electronic devices. One of the main challenges here is 
the absence of a practical doping strategy which should provide air-stable, 
tunable doping levels in a process with a low thermal budget. Here, it is 
shown that SU8, an epoxy-based photoresist, can be used for nondegenerate 
n-type doping of monolayer MoS2. The doping level can be finely tuned via 
low-temperature annealing. The doping method exhibits good ambient sta-
bility. The high degree of mechanical flexibility and low processing tempera-
ture also allows the integration of SU8 coating with flexible MoS2 FETs, where 
it can provide both controllable doping and act as an encapsulation layer. 
The demonstrated stability of the devices to bending and exposure to water 
confirms the attractiveness of using SU8 in flexible electronic devices based 
on 2D semiconductors in a simple, versatile and scalable approach.
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2D Semiconductors

Layered transition metal dichalcogenides (TMDCs) are 
receiving resurgent interest due to their interesting physical 
and chemical properties.[1] Their potential applications cover a 
wide range, including electronics,[2] optoelectronics,[3,4] nano-
electromechanical systems (NEMS),[5] spin-valleytronics,[6] and 
catalysis.[7] MoS2 is the most widely studied semiconducting 
TMDC, in part due to its high stability. Its semiconducting 
nature and ultrathin body allow the realization of field-effect 
transistors with a large on–off ratio[2] while the atomic scale 
thickness can suppress short-channel effects at aggressively 
scaled gate lengths.[8,9] Favorable mechanical properties, with 
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We propose using SU8 as a solution to these issues. Here, 
we demonstrate that SU8 can provide air-stable and controllable 
doping while at the same time acting as a gas and water barrier 
encapsulation layer, just like in the case of CNT and graphene 
devices.[33,34] Its mechanical flexibility and low processing 
temperature also make it compatible with flexible electronics. 
We show that the doping level can be easily tuned by simply 
extending the polymer baking time. We also fabricate flexible 
MoS2 transistors that can be submerged in water for extended 
periods of time thanks to the protective SU8 coating while also 
being able to withstand bending to over 100 cycles of mechan-
ical deformation.

We first evaluate the doping effect of SU8 on MoS2 using 
bottom-gated field effect transistors fabricated on SiO2/p++ Si 
substrates, Figure 1a,b. All our devices are based on CVD-grown 
monolayer MoS2, in order to demonstrate the relevance of the 
SU8-based approach for large-area, scalable MoS2. Devices 
were characterized before and after SU8 coating followed by 
a soft-bake process, with the transfer characteristic shown on 
Figure 1c. We find a large increase in on-current and a nega-
tive shift of the threshold voltage which is the result of n-type 
doping. The extracted carrier concentration of the doped MoS2 
is 2.4 × 1012 cm−2, which is at a nondegenerate doping level as 
reflected by the preserved off-state current, Figure 1c inset. Pre-
vious reports of chemical doping of MoS2 cover a wide range 
of doping levels, from ≈1010 to ≈1013 cm−2, with a large varia-
tion resulting not only from different doping strategies but also 
intrinsic MoS2 properties, the flake thickness and the interface 
charge state densities.[20,25,35,36]

The increased carrier concentration resulting from the n-type 
doping by SU8 reduces both the sheet resistance (Rs) and the 
Schottky barrier height between the metal contact. Since the con-
tact resistance depends on these two quantities,[37] their reduc-
tion results in a smaller contact resistance Rc. Measurements on 
four-terminal devices (Figure 2a,b), show that both Rs and Rc are 
reduced by more than one order of magnitude after SU8 doping.

The SU8 solution contains SU8 epoxy, photo acid generator, 
and solvent (γ-Butyrolactone). Treating MoS2 FET with only the 
solvent does not result in observable doping. On the other hand, 
treating another MoS2 FET with the mixture of SU8 epoxy and 
the solvent, resulted in n-type doping, indicating that the SU8 
epoxy is the main component of the SU8 solution responsible 
for the doping effect.

Raman spectroscopy was performed to observe the effect of 
SU8 on MoS2. We have carried out measurements before and 
after SU8 coating on the same monolayer CVD-MoS2 single 
crystal transferred onto a SiO2/Si substrate. Raman-active 
A1g and E2g modes are commonly used as indicators of MoS2 
thickness and carrier concentration.[38,39] The Raman spec-
trum showing A1g and E2g modes of monolayer MoS2 before 
and after SU8 coating is presented in Figure 2c. The Raman 
shift difference between A1g and E2g peaks is 18.65 cm−1 for 
our monolayer MoS2 flake, which matches the reported value 
for monolayer MoS2 in the literature.[38] After SU8 doping, the 
position of the E2g peak does not change and the position of 
the A1g peak shifts from 404 to 402.8 cm−1. The linewidth of 
the E2g peak does not change while the linewidth of the A1g 
peak increases from 5.5 to 6.81 cm−1. The softening and broad-
ening of the A1g peak are the signatures of n-type doping of 
MoS2 flakes, consistent with a previous report on the effect of 
electrostatic doping[39] on the Raman spectrum of MoS2, further 
confirming that SU8 induced n-type doping.

Controllable doping methods are essential for practical 
applications. Various strategies for tuning the doping levels 
within different ranges of doping have been reported in the 
literature. For methods based on wet chemistry, typical ways 
of tuning the doping level are based on controlling the expo-
sure time to the doping agent and using solvents to remove 
the physisorbed molecules gradually. For example, Kiriya et al. 
reduced the doping from degenerate to nondegenerate levels by 
using toluene to remove benzyl viologen molecules, a process 
which required two days of immersion in toluene in order to 
realize the full tuning range.[35] Doping resulting from expo-
sure to (2-Fc-DMBI)2, potassium, 1,2 dichloroethane, p-toluene 
sulfonic acid, and hydrazine have been tuned by altering the 
exposure time in the range from seconds to hours.[36,20,40,41] 
Apart from doping that involves wet chemistry, increasing the 
thickness of Cs2CO3 capping layers was also found to result 
in the monotonic increase of the doping level in the MoS2.[24] 
Thermal and optical activation of PSG doping on MoS2 provides 
a wide range of doping level modulation between 3.6 × 1010 and 
8.3 × 1012 cm−2, but the process requires high-temperature 
treatment at up to 900 °C.[25] Here, we provide a suitable solu-
tion for controllable doping on flexible MoS2 devices, by taking 
into consideration that the ideal process should involve low 
temperatures while preserving mechanical flexibility and air 
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Figure 1. Bottom-gated monolayer MoS2 FET with SU8 coating. a) Schematic of the device with an SU8 overlayer. b) Optical image of the device before 
applying SU8, scale bar is 5 µm. c) Transfer characteristic of the same MoS2 FET before and after SU8 deposition. Inset: logarithmic scale plot of the 
transfer characteristic.
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stability. With SU8 treatment, the doping level of MoS2 can be 
tuned by low-temperature annealing which does not damage 
the plastic substrates. We demonstrate the ability to tune the 
doping level by comparing device characteristics before and 
after the annealing treatment performed at 330 K for 5 min 
on SU8-coated MoS2 FETs. This annealing treatment was 
repeated up to a total baking time of 30 min and all the meas-
urements were performed at room temperature, Figure 2d. 
The transfer characteristic of the device shifts toward positive 
Vg with increasing baking time, reflecting decreasing electron 
concentration. The corresponding n-type doping level decreases 
monotonously from 1.07 × 1012 to 1.24 × 1011 cm−2, Figure 2e. 
Details of the extraction of carrier concentration are described 
in Section S1 of the Supporting Information. The tuning range 
can be further expanded by increasing the annealing time and 
changing the parameters for the initial SU8 deposition. Our 
strategy involves a low energy cost and high production effi-
ciency considering the low-temperature treatment and short 
annealing time used in the tuning process. Furthermore, com-
pared to the chemical treatment methods, thermal activation 
generally results in a higher degree of process uniformity and 
simplicity.

Long-term stability of the doping level is a basic requirement 
for practical applications. Aging of the doping source itself and 
the influence of the environment due to O2 and H2O adsorb-
ates[26–28] are the two main sources of instability. In our case, 
exposing uncoated monolayer MoS2 FETs to air, results in a 
decrease of the on-current by a factor of more than 3 within 

35 min of devices being removed from vacuum (Section S3, 
Supporting Information). On the other hand, SU8-coated 
devices demonstrate good gas barrier properties of SU8 by 
showing nearly no difference in device performance between 
air and vacuum (Figure S4, Supporting Information). Going 
further, we demonstrate longer-term air stability by exposing 
the device to air for 233 h and finding only minor changes in 
the transfer characteristic, as depicted in Figure 3a,b.

Encouraged by the favorable gas barrier properties, we fur-
ther investigate water resistance of the SU8 layer. Bottom-gated 
flexible MoS2 FETs on polyimide substrates were fabricated and 
coated with a 1 µm thick SU8 doping and encapsulation layer. 
The devices were kept in deionized water for over 65 h. The 
device performance was periodically measured after removing 
the sample from the water and drying it with N2. As shown 
in Figure 3c, both the on and the off-state currents remained 
stable. Future work and optimization of SU8 deposition may 
result in an even better long-term stability while extending the 
study to saline-containing solutions could extend the field of 
applications to flexible electronic implants.

The high degree of mechanical flexibility and favorable elec-
tronic properties make MoS2 and semiconducting TMDCs 
attractive materials for the realization of flexible FETs.[42,43] The 
low glass transition temperature of flexible polymer substrates 
used for the realization of such devices makes temperature a 
critical process parameter. SU8 is interesting in this context 
as a thermally tunable dopant with a relatively low processing 
temperature of less than 130 °C. There is an additional need 
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Figure 2. Effect of tunable SU8 doping on monolayer CVD-MoS2. a,b) Sheet resistance and contact resistance of the same MoS2 FET before and after 
SU8 doping. c) Raman spectrum of A1g and E2g peaks of a CVD-MoS2 single crystal before and after SU8 doping. d) Transfer characteristic of an MoS2 
FET with SU8 doping. The device was annealed at 330 K with different baking times. Inset: log–lin plot of the transfer characteristic. e) Tuning carrier 
concentration of the SU8-doped MoS2 with baking time. The carrier concentration decreases monotonically with increasing baking time.
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to develop a scalable encapsulation method for flexible MoS2 
transistors which could also solve the buckling issue observed 
in flexible MoS2 devices under bending.[43] Our promising 
results on the stability of SU8-coated MoS2 devices on rigid 
substrates motivate the integration of SU8 into flexible devices. 
The simplified process flow and the image of the device are 
shown in Figure 4a,b. The use of a 10 µm thick polyimide sub-
strate together with a 1 µm SU8 encapsulation layer results 
in lightweight and easily bendable devices (Figure 4c). In 
Figure 4d,e, the consistent shift of the transfer characteristic 
curves toward negative gate voltages on multiple devices real-
ized on the same chip reflects the good uniformity of the SU8-
based doping method. The resilience of devices to bending was 
tested by applying strain along the direction of current flow 
through the channel. We first measure the devices in the flat 
state, and then bend them to a radius of 10 mm. We electri-
cally characterize the device after releasing the strain and repeat 
the cycle 50 times. This is followed by an additional test run 
where we bend the device 50 more times to a radius of 7.5 mm.  
The uniaxial strain applied onto MoS2 was estimated to be 
0.048% and 0.064% for the bending radius of 10 and 7.5 mm 
respectively. Figure 4f,g shows the evolution of the transfer 
characteristic curve of the FET device undergoing the bending 
test. We observe a positive and saturating shift of the transfer 
characteristic curve over multiple bending cycles. The off cur-
rent remains stable during the mechanical test, while the on-
current showed a gradual decrease during the initial part of 
the test, reaching a stable level later on, Figure 4h. Overall, the 
devices show a stable on–off current ratio with changes of less 
than an order of magnitude over 100 bending cycles, similarly 
to other reports.[44–46]

The transfer characteristic of a device under strain is shown 
on Figure 4i. The measurement was performed after the mul-
tiple bending test in order to guarantee a stable and repeat-
able reference point for the relaxed state of the device. The 
data shown for the relaxed state are the average of the values 
before and after bending. The drain–source current is higher 
under a smaller bending radius, where a larger strain is applied 
to MoS2. While expecting a 7% and 9% increase in current 
for a bending radius of 10 and 7.5 mm respectively from the 
piezoresistive effect in MoS2,[47] we find a stronger increase of 

49% and 63% at Vg = 40 V. This could be explained by different 
doping levels in our case and also a possible reduction in the 
contact resistance under strain.

In conclusion, we demonstrate n-type doping of monolayer 
CVD-MoS2 induced by SU8 on monolayer CVD-MoS2 with 
four-terminal electrical characterization and Raman spectros-
copy. The doping level can be fine-tuned using low-temperature 
annealing at 330 K. Devices with SU8 encapsulation also show 
good air stability over a period of more than 9 days and good 
water resistance for more than 65 h. The low-temperature pro-
cess and good barrier properties make SU8 an attractive mate-
rial for encapsulating and doping flexible MoS2 devices. We 
have also realized flexible MoS2 FETs with SU8 encapsulation 
on 10 µm polyimide with devices showing only minor changes 
in performance after 100 cycles of bending. This study paves 
the way for the end-use of flexible MoS2 FETs.

Experimental Section
Fabrication of Monolayer CVD-MoS2 FETs on SiO2/Si Substrates: 

Monolayer CVD-MoS2 was grown on a c-plane sapphire substrate.[48] 
The film was transferred using PMMA A2 (MW = 950k, MicroChem) 
which was spin-coated on MoS2/sapphire sample at 1500 rpm without 
baking. The coated sample was placed in a vacuum desiccator overnight 
to remove the solvent. The PMMA/MoS2 film was released from 
the sapphire substrate by immersing the sample in 30%wt KOH at 
75 °C for 30 min. The film was then rinsed using deionized water and 
picked-up with an SiO2/Si substrate. The thickness of SiO2 is 270 nm. 
After drying the sample on a hotplate at 75 °C, the sample was kept 
in acetone overnight to remove the PMMA. Annealing in furnace with 
gas flow of 100 sccm Ar and 10 sccm H2 at 350 °C for 8 h was used 
to remove the PMMA residue. Electron beam lithography was used to 
pattern the metal contact and the etching mask. MMA EL6 (4000 rpm, 
180 °C, 5 min) and PMMA A2 (1500 rpm, 180 °C, 5 min) double layer 
resist was used as an e-beam resist. An 85 nm thick Au layer acts as an 
electrode, covered with a 5 nm thick Ti layer on top in order to promote 
adhesion between SU8 and the electrical contacts. The contact stack 
is deposited by e-beam evaporation and the lift-off was performed in 
acetone. The sample was annealed for the second time in the furnace 
under a gas flow of 100 sccm Ar and 10 sccm H2 at 250 °C for 8 h. 
MoS2 channel was defined by O2 plasma etching followed by acetone 
cleaning and device annealing with the same recipe to remove the resist 
residue and complete device fabrication. Electrical measurements are 
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Figure 3. Stability of SU8-doped MoS2 FETs. a) The evolution of the transfer characteristic for an SU8-doped MoS2 FET kept in air over 9 days. b) The 
variation of on and off currents for the MoS2 FET with SU8 doping over 9 days in air. c) The variation of on-current and off-current for a flexible MoS2 
FET with SU8 doping after submersion in deionized water for over 65 h. For each measurement, the device was removed from water and dried using 
an N2 gun.
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then performed on these devices before and after SU8 treatment. For 
devices doped with SU8, the SU8 solution was drop-cast on top of the 
transistors, followed by soft baking in an oven. Samples were heated up 
with a ramp rate of 2 °C min−1 from 30 to 130 °C, maintained at 130 °C 
for 5 min and cooled-down with the same rate.

Fabrication of Flexible CVD-MoS2 FETs on Polyimide Substrate: 10 µm 
polyimide (PI2611, HD MicroSystems) was spin-coated on an Si wafer 
at 1200 rpm for 45 s with a ramp rate of 100 rpm s−1. The sample was 
soft-baked on a hotplate at 120 °C and hard-baked in an oven with N2 
flow at 300 °C. Bottom gate (5 nm Cr and 50 nm Al) was deposited 
using an e-beam evaporator through shadow masks. A 200 nm thick 
parylene-C layer was deposited using chemical vapor deposition and 
used as the gate insulating layer. CVD-MoS2 was transferred with the 
same method as mentioned above onto the parylene-C surface. The 
sample was immersed in acetone overnight and annealed in a furnace 
with a 200 sccm Ar flow at 200 °C for 4 h to remove the PMMA residue. 
Contact electrodes were formed using the same method as in the 
fabrication of devices on SiO2/Si substrate mentioned above. SU8 layer 
1 µm thick of (GM1040, Gersteltec sàrl) was spin-coated, followed by 

soft-bake, exposure, and postexposure bake. Finally, the polyimide 
substrate with fabricated devices on top was peeled-off from the silicon 
support manually.

Electrical Measurement of MoS2 FETs: Electrical characterization was 
carried out using Agilent E5270B, National Instruments DAQ cards, 
SR570 current preamplifiers and SR560 low noise voltage preamplifiers.

Raman Spectrum Measurement of MoS2 Flakes: Raman spectrum of 
CVD monolayer MoS2 was measured using a Renishaw inVia Reflex 
Raman Confocal microscope with 532 nm laser source and grating of 
1800 gr mm−1.

Calculation of Neutral Plane and Strain of Flexible Devices: In a 
multilayer system, there are n layers where the bottom layer is the first 
layer. Then the distance y between neutral plane and bottom surface of 
the first layer is given by y E t t t E ti ii

n
j ij

i
i ii

n
/2 /

1 1 1∑ ∑ ∑= −



= = =

.[49] Ei and ti 

are the Young’s moduli and the thickness of each layer. For the flexible 
MoS2 FETs, the stack is composed of 10 µm polyimide, 5 nm Cr, 50 nm 
Al, 200 nm parylene-C, 0.7 nm MoS2, and 1 µm SU8. The Young’s moduli 
are Epolyimide = 8.5GPa, ECr = 279 GPa, EAl = 70 GPa, Eparylene = 2.8 GPa, 
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Figure 4. Flexible MoS2 FETs on polyimide substrate with SU8 coating as the doping source and the encapsulation layer. a) The schematic and the 
simplified process flow for the fabrication of flexible MoS2 FETs with an SU8 coating. b) Optical image of the device. The scale bar is 500 µm. Inset: 
optical image of a single device. The scale bar is 25 µm. c) Photograph of flexible devices under bending. d,e) Transfer characteristic for multiple 
flexible MoS2 FETs before and after SU8 doping measured in air and shown on logarithmic and linear scales. The drain–source voltage is 100 mV. 
f,g) The evolution of the change of the transfer curve of a flexible MoS2 FET over multiple bending cycles in log and linear scale. The device was first 
bent 50 times to a 10 mm bending radius, followed by bending to a 7.5 mm bending radius for 50 times. h) The change of on-current, off-current, 
and on–off ratio of four different devices, represented in different colors, over multiple bending cycles. i) The transfer characteristic curve of a device 
measured in the relaxed state and under bending. The measurement is performed after the bending test presented in parts (f) and (g).
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EMoS2 = 270 GPa, and ESU8 = 2.92 GPa. The calculated y and the distance 
between MoS2 and the neutral plane are 5.48 and 4.77 µm, respectively. 
The equation ε = d/R was used to calculated the strain applied onto 
MoS2 with ε the applied strain, R the bending radius, and d the distance 
between MoS2 and the neutral plane of the sample.

Supporting Information
Supporting Information is available from the Wiley Online Library or 
from the author.
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1. Extraction of carrier concentration 

 

 

Figure S1. MoS2 FET conductance j extracted from 4-terminal measurements plotted as a function of (VgѸVth) 

for different annealing periods showing a good fit to the expression j~(Vg-Vth)
2
 at overdrive voltages above 20 V. 

The extraction of carrier concentration N2D at zero gate voltage is based on the expression 
N2D = Cox(Vg ѸVth)/e where Cox is the capacitance per unit area for the 270 nm thick SiO2 and 
Vg is the gate bias voltage. Vth is the threshold voltage extracted from the intersect of j0.5 vs. 
Vg since j ~ (Vg-Vth)

2 when scattering from charged impurities is the dominant scattering 
mechanism.[1–3] At large carrier concentrations, charged impurities are screened and the 
conductance is proportional to the charge density n.[1–3]  
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2. The SU8 doping effect in vacuum and inert atmosphere 

In order to remove the influence of water and oxygen adsorbates which could mask the 
doping effect of SU8, we have also performed the following experiment using two-terminal 
bottom-gated MoS2 FETs. First, we characterize the device in vacuum (5ǘ10-7 mbar) after 
annealing in vacuum at 140°C for 12 hours. The chamber is then sealed with a manual valve, 
disconnected and transferred into an Ar-filled glovebox. The device is removed from the 
chamber and doped using SU8. The device is kept in an Ar environment for the second 
measurement. The device is then transferred back into the vacuum chamber without exposing 
it to the atmosphere and a third measurement is performed in vacuum. Figure S2a shows a 
typical set of transfer characteristics for a device characterized in these three different 
conditions. We can clearly see the SU8 n-type doping effect by comparing the transfer 
characteristic curve before and after SU8 coating. On current increased and the threshold 
voltage shifted to negative voltages after SU8 doping. The same trend was observed in 
multiple devices as shown on Figure S2b where we plot the threshold voltage change 〉Vth. 

Ten out of eleven devices we tested showed a clear negative shift of threshold voltage after 
SU8 doping, indicating the n-type doping effect. The variation of the voltage shift could be 
caused by variations in the adhesion of SU8 on MoS2.  

 
  

 

 

Figure S2. The SU8 doping effect under vacuum condition. a, Transfer characteristics of an MoS2 FET 

measured in vacuum after vacuum annealing, in Ar environment after SU8 doping followed by measurement in 
vacuum. b, The change of the threshold voltage of multiple devices under different experimental conditions. 
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3. Comparison of device performance with and without SU8 encapsulation 

The performance degradation of the device without encapsulation under ambient condition 
is shown in Figure S3. The gate voltage sweep started right after the device was exposed to 
air following annealing in vacuum. With each consecutive sweep, we can clearly see a drop 
in the current. Within 35 min, the on-current at a gate voltage Vg = 60 V decreased by more 
than a factor of 3 due to adsorption of atmospheric O2 and H2O on the MoS2 surface.[4–6] 

 

 

Figure S4. The transfer characteristic for an SU8-coated MoS2 FET measured in air and under vacuum (1ǘ10
-6

 

mbar). 

The MoS2 FET coated with SU8 was measured in air and vacuum, and the transfer 
characteristics show negligible difference between the two conditions, proving that the SU8 
layer can effectively block the influence of air on MoS2. 
  

 

Figure S3. The performance degradation of a bottom-gated MoS2 FET without SU8 encapsulation under 
ambient condition. a, Consecutively measured transfer characteristic curves of a MoS2 FET right after exposure 
to air from vacuum. b, The evolution of the on-current recorded in air at Vg = 60 V. 
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Figure S5. Water resistance of flexible MoS2 FETs encapsulated with SU8. The figure shows the evolution of the 
transfer characteristics of the flexible device after having been submerged in water for a cumulative duration of 
over 65 hours. The device was taken out of the water and gently dried with N2 gun before each measurement, 
after which it was returned to water.  
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