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Supporting Figure S1

Figure S1. Optical microscopy images of as-grown monolayer WS, film and flakes on

sapphire substrates with (a) and without seeding (b).

* Author to whom any correspondence should be addressed. E-mail: lichun@uestc.edu.cn



Supporting Figure S2
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Figure S2. Transport characteristics (/4-V,) in air and in vacuum. The drain-source
voltate (V) is 20 V.
Supporting Table S1.

Table S1. FET performance in different pressures.

Measure Mobility Sub-threshold Swing
ON/OFF ratio
Environment (cm?/V-s) (V/decade)
In air 1.87x107 10 50
Vacuum of 0.1Pa 0.21 106 6.6

Vacuum of 1x10-3Pa 0.91 100 4.9




Supporting Table S2

Table S2. Summary of the literature reports on the electrical transport and

photoresponse performance of atomically thin WS, crystals.

Contact L/'w Mobility On/Off Response
Sample ) ) Ref.
electrode (um) (cm?/V-s) ratio time
WS, nanoflakes 5.7 A/W <20ms
Ti/Au 20/15 12 10 1
(exfoliated) (633 nm)
~1-2
(10 hours
Single layer
High
WS, Ti/Au 6.8/2.5 100 N/A N/A 2
temperature
(exfoliated)
annealing in 10"
4Pa vacuum )
Multilayer layer
WS, Au 52 234 108 N/A N/A 3
(exfoliated)
Single layer
Ni/Au 6.5/4 9.5 N/A N/A N/A 4
WS,
Single layer
geny 0.01
WS, Ti/Au 1/(N/A) 103 N/A N/A 5
(in air)
(CVD-grown)
21.2
Few layer films ~5.3ms
Ti/Au 50/500 N/A N/A nA/W o 6
(CVD-grown) (in air)
(647 nm)
Multilayer WS,
Ti/Au 2.5/2.0 N/A 10° N/A N/A 7
(CVD-grown)
18.8
Monolayer WS, 0.91 mA/W <4.5ms This
Al 30/230 06 )
(CVD-grown) (1x1073 Pa) (532 nm, (in air) work
1x10-3 Pa)
References
1. . Huo, S. Yang, Z. Wei, S.-S. Li, J.-B. Xia and J. Li, Sci. Rep., 2014, 4, 5209.

2. D. Ovchinnikov, A. Allain, Y.-S. Huang, D. Dumcenco and A. Kis, 4ACS Nano,

2014, 8, 8174-8181.

3. X. Liu, J. Hu, C. Yue, N. Della Fera, Y. Ling, Z. Mao and J. Wei, ACS Nano,
2014, 8, 10396-10402.
4, N. Peimyoo, W. Yang, J. Shang, X. Shen, Y. Wang and T. Yu, ACS Nano,



2014, 8, 11320-11329.

Y.-H. Lee, L. Yu, H. Wang, W. Fang, X. Ling, Y. Shi, C.-T. Lin, J.-K. Huang,
M.-T. Chang, C.-S. Chang, M. Dresselhaus, T. Palacios, L.-J. Li and J. Kong,
Nano Lett., 2013, 1852-1857.

N. Perea-Lopez, A. L. Elias, A. Berkdemir, A. Castro-Beltran, H. R. Gutiérrez,
S. Feng, R. Lv, T. Hayashi, F. Lopez-Urias, S. Ghosh, B. Muchharla, S.
Talapatra, H. Terrones and M. Terrones, Adv. Funct. Mater., 2013, 23, 5511-
5517.

W. Sik Hwang, M. Remskar, R. Yan, V. Protasenko, K. Tahy, S. Doo Chae, P.
Zhao, A. Konar, H. Xing, A. Seabaugh and D. Jena, Appl. Phys. Lett., 2012,
101, 013107.



