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Figure 1: Grazing incidence XRD pattern (top) from a WS; thin film deposited by low pressure CVD using
[(WSCl4)2("PrS(CH3),SPr)] at 700 °C. The broad feature at 26 = 20 -25 ° is from the SiO, substrate, XRD pattern for bulk WS,
(bottom). Run 1.
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Figure 2: Representative XPS data for an as-deposited WS; film thin film via low pressure CVD using
[(WSCl4)2('PrS(CH,),S'Pr)]. Showing the peaks associated with tungsten (left) and sulfur (right). Run1.
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Figure 3: Grazing incidence XRD pattern (top) from a WS; thin film deposited by low pressure CVD using
[(WSCl4)2('PrS(CH,),SPr)] at 700 °C. The broad feature at 26 = 20 -25° is from the SiO; substrate, XRD pattern for bulk WS,
(bottom). Run 2.

Figure 4: SEM image showing a continuous WS; thin film produced via low pressure CVD using [(WSCl4)2('PrS(CH).S'Pr)] at
700 °C. Run 2.
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Figure 5: Representative XPS data for an as-deposited WS; film thin film via low pressure CVD using

[(WSCl4)2('PrS(CH,),S'Pr)]. Showing the peaks associated with tungsten (left) and sulfur (right).Run 2.

Figure 6: Grazing incidence XRD pattern (top) from a WS; thin film deposited by low pressure CVD using

Arbitrary Counts

WS, thin film deposited at 650°C
3
o
WS, P6;/mmc standard PXRD
a
o
i
—
o L0
—
° o«
S a S
o
l“ b AMAMMM
I T T T T T I T I T I T 1
10 20 30 40 50 60 70 80

26 ()

25 475 170 165 160

155

[(WSCl4)2('PrS(CH,),S'Pr)] at 650 °C. The broad feature at 26 = 20 -25° is from the SiO; substrate, XRD pattern for bulk WS,

(bottom). Run 3.



Arbitrary Counts

WS, thin film deposited at 700°C (IPXRD)
WS, thin film deposited at 700°C (GIXRD)
o
3
WS, Pé;/mmc standard PXRD
%)
o
5 ©
)
oy
g —
(=]
| ] l t“] L L
I I I I 1 I 1 1
10 20 30 40 50 60 70 80
26 (°)

Figure.7: In-plane XRD pattern (top), grazing incidence XRD pattern (middle) from a WS; thin film deposited by low pressure
CVD using [WSCl4(S"Buy)] at 700 °C. The broad feature at 20 =20 -25° is from the SiO; substrate, XRD pattern for bulk WS,
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(bottom). Run 4.
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Figure.8: Grazing incidence XRD pattern (top) from a WS; thin film deposited by low pressure CVD using [WSCl4(S"Bu)] at
650 °C. The broad feature at 20 =20 -25° is from the SiO;, substrate, XRD pattern for bulk WS, (bottom). Run 5.
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Figure.9: Grazing incidence XRD pattern (top) from a WS; thin film deposited by low pressure CVD using [WSCl4(S"Bu)] at
650 °C. The broad feature at 20 =20 -25° is from the SiO;, substrate, XRD pattern for bulk WS, (bottom). Run 6.

Arbitrary Counts
002

WS, thin film deposited at 650°C

WS, P6;/mmc standard PXRD

013

011

10

20

26 (°)

Figure.10: Grazing incidence XRD pattern (top) from a WS thin film deposited by low pressure CVD using [WSCl4(S"Bu;)] at
650°C. The broad feature at 20 =20 -25° is from the SiO; substrate, XRD pattern for bulk WS, (bottom). Run 7.



