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Figure S1. Structure development for UV, visible and infrared light detection with InN and

InGaN (a, b) first and second approaches (not acceptable). (c) third approach (accepted).
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Figure S2. Schematic diagram of device processing.
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Figure S3: Room temperature Raman spectrum of the heterostructure with 532 nm.

The peaks obtained from Raman spectra are E2 high InN (489 cm™), Si (111) (520.5
cm™), E2 InGaN (538 cm™), A1 LO InN (591 cm!), E2 high AIN (653 cm!) and A1 LO
InGaN (691 cm™)!-3. The overall increase in the Raman peak indicates the background noise

and it has been reported in various literature*>.



Figure S4: Asymmetry contact area image on the top of InGaN epilayer by optical

microscope.

It is clearly seen from Figure S4 that the contacts on InGaN layer is uneven. One
contact is almost circular and another one is half circular. Hence, this asymmetry in contact
area leads the photocurrent even at zero bias. When the photogenerated carriers are generated
between the two electrodes, the carriers are equally likely to be collected by both the
electrodes. But the contact, which is having larger area, collects more photogenerated carriers
than the other one. Therefore, photocurrent can be observed at zero bias from InGaN epilayer

only due to the uneven collection of photogenerated carriers by both the electrodes.
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Figure SS. (a) The derived values of barrier height and ideality factor from temperature

dependent J-V characteristics. (b) The conventional Richardson’s plot. (¢) @, Vs % .

@) (et — 1) vs 5z -

Table S1: Parameters obtained according to TE model from temperature dependent
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J-V characteristics.

Temperature (K) @peV) n
77 0.114 32
100 0.152 25
150 0.237 16.1
200 0.322 12
250 0.410 10
300 0.506 6.8
350 0.595 6

Table S2: Parameters obtained from equation 7 and 8.

region I (77 — 200 K) region II (250 — 350 K)

equation 7 Pbo1 (eV) 051 (eV) ®Pbo2 (eV) 052 (eV)
0.429 0.067 1.054 0.167
equation 8 p2 (V) p3 (V) P2 (V) p3 (V)
-0.897 0.001 -0.645 0.011

Table S3: Parameters obtained from modified Richardson’s plot.
region I (77 — 200 K) region II (250 — 350 K)
Pbo A Pbo A*
0.43 eV 18.17 A/cm?K? 1.05 eV 11.59 A/cm?K?
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