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Figure S1. (a) XRD measurements for WO; nanoparticle coated thin film, (b) UV-Vis
absorption spectra for WS,;, WO;3; and WS,-WO; mixed solution, (¢) Photoluminescence
spectra for exfoliated WOj; nanoparticles (d) valence band spectra recorded for WS, and WOs;,
(e)-(f) HAADF mapping for WS, and WOs, (g)-(h) EDX data for WS, and WOj; respectively.
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Figure S2. Schematics of fabricated photodetector along with I-V measurement system under
a broad spectral response.
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Figure S3. Optoelectronic characteristics of fabricated photodetectors (a)-(i) -V curve of
D,abd D, under various light intensities from 254 nm to 940 nm.
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Figure S4. (a)-(i) Intensity dependent photoswitching of D, under a fixed bias 2 volt from 254 nm to
940 nm.
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Figure SS5. (a)-(f) Intensity dependent photoswitching of D; under a fixed bias 2 volt from 254 nm to
940 nm, (g) Bias dependent photoswitching of D, and D, under a fixed intensity 289 uW/cm? for 254
nm, (h) Bias dependent photoswitching of D; and D, under a fixed intensity 1058 pW/cm? for 365 nm.
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Figure S6. (a) Intensity dependent photoswitching of D; and D, under a fixed bias 2 volt under 365
nm with a fixed intensity 47 uW/cm?, (b) rise time and fall time of device D, and D,, (c) multiple
photoswitching of device D, under a fixed bias 2 volt under 555 nm with a fixed intensity 187
uW/cm?, (d) dark current measurements of device D, with a time interval of six months, (e) electron
localization function for WS,/WOj; heterostructures.

Table S1. Parameters to calculate the average photoluminescence lifetime of carriers

T= A+B1*€Xp(-i/T1) + B2*exp(i/T2)

. . Excitation Emission Average T, T,
Device Configuration (nm) (hm) Life time(ns) (ns) (ns) B, B,
WO, 1.3822 1.03352  4.16676 6645 33.55
375 430
WS,/WO, 1.016485 0.907484 4.50884 86.57 13.43
Table S2. Parameters to calculate the average photoluminescence lifetime of carriers
T= A+B *exp(-1/T,) + By*exp(-1/T,) + Bs*exp(-1/T53)
Excitation Emission Average T, T, Ts
1 B B B
Sample (nm) (nm) Life time(ns) (ns) (ns) (ns) ! ? :
SI/WO, 0.527 1.29646  5.8678  0.22844 30.13 33.13 36.74
375 430
/Svlé\(’;’Sz 0.298 1.35534  6.23679 0.13845 2162 35.03 43.35
3



Table S3. The highest recorded responsivity and EQE (%) values for D1 and D2 device

configuration.

Figure Wavelength Intensity R (D)) EQE (D)) R (D,) EQE (D2)
(nm) (WW/em?) inA/w (%) in A/W (%)
365 0.43 121.1 41 x 103 251.4 85 x 103

5 (a) 850 1.79 2.39 034x10° 231 3.3 % 10°
940 1.81 1.8 023 x 108 2514 3.3 x 10°
254 0.5 16.3 7.9 %103 47.9 23 x 103

5 (b) 505 0.58 43.8 10 x 103 179.9 43 x 103
555 2.57 14.07 3.1% 103 39.97 8.9 x 10°
420 0.42 109.2 37 x 103 192.7 56 % 103

5(c) 635 2.78 10.09 9% 10° 23.89 4.7 % 10°
700 1.26 5.47 0.96x10°  26.57 47 % 10°



Table S4. Performance comparison of our fabricated device with other reported work.

Device Wavelength ~ Bias  Responsivity Detectivity
. Process EQE  Ref
configuration nm (volt) (A/W) (Jones)

chemical
Ve=0
Si/WS,/Graphene vapor 550 & 8.05 28X 1010 ... 2
deposition Vds=5
(CVD)

Atomic layer

SIWOs.x deposition

405 -5 72.8 3.96 X 10" 4

Cr: Au/WS,/Cr:

Au CVD 240 10 0.261 7.72 X 101 1.24 6

Ti: Au/WOs/ Ti: Vapor cooling

- * 2 . x 9 ------- 8
Au condensation 350 5 0.0207 1.34 X 10

WS,/Graphene/n- Thermal

. 800 -0.3 54.5 5.77 X 1013 10
Si evaporation

magnetron

. 382 3 0.94 1.97 X102 304.2 12
Sputtering

Ti/WO5/ Ti
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