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Table S1. Electrical properties of as-purchased GaN film

Thickness 4.5± 0.5 μm

Substrate Sapphire

Orientation C-plane (0001)

Conduction type n-type

Resistivity (300 K) ˂ 0.5 Ωcm

Carrier concentration ˂ 5×1017 cm-3

Mobility ~300 cm2V-1s-1

Fig. S1. (a) Optical image of MoTe2 film prepared at 550 ℃ for 30 min, showing the 

coexistence of polymorphic 2H and 1 T′ phase. (b) Typical Raman spectrum of 2H-MoTe2.

Fig. S2. Photographs of the sapphire, quartz, Si, and GaN substrates before (up) and after 

(bottom) the growth of 1T′-MoTe2 films.



Fig. S3. Atomic force microscopy image of the 1T′-MoTe2 used for device fabrication. The 

thickness is ~18.5 nm.

Fig. S4. Ids-Vds curves of Ag-1T′-MoTe2-Ag (a) and In-GaN-In (b) devices, presenting 

typical Ohmic contact behavior.

Fig. S5. The linear and logarithmic scale plots of Ids-Vds of the 1T′-MoTe2/GaN 

heterojunction device under dark.



Fig. S6. Normalized absorption spectra of GaN and 1T′-MoTe2/GaN heterostructure.

Fig. S7. (a) Photograph of the fabricated 1T′-MoTe2/GaN photodiode. (b) The wavelength-

dependent Ids of the 1T′-MoTe2/GaN photodiode at zero bias and (c) the corresponding 

light intensity for each wavelength.

Here, we take the illumination density of 0.384 mW/cm2 as an example to calculate the 

responsivity R. The laser power is ~153.7 μW with a spot area of ~0.4 cm2, yielding a 

power density Pin of ~0.384 mW/cm2. The effective junction area A is ~0.03 cm2. From the 



Ids-Vds curves in Figure 3e, the short-circuit current Iph is ~5.72×10-7 A. The R is calculated 

by R= Iph/(Pin×A) = (5.72×10-7 A) / (0.384 mW/cm2 × 0.03 cm2) = 49.6 mA/W

Fig. S8. (a) Photograph of the 1T′-MoTe2/GaN heterostructure arrays through the in-situ 

growth of 1T′-MoTe2 directly onto GaN substrates. (b) Ids-Vds curve of seven devices under 

the illumination of 360 nm light. It shows that most of these devices exhibit either no 

response or significantly reduced photocurrent compared to devices that the 1T′-MoTe2 

layer is transferred onto GaN.

Fig. S9. I-t characteristics of the device under 360 nm irradiation of 10.5 mW (Vds=0 V), 

which shows favorable repeatability and a high Ilight/Idark of ~4.9×106.



Fig. S10. I-t characteristics of the device measured with an oscilloscope to evaluate the 

response speed.

Table S2. Comparison of the figures-of-merit of 2D material/GaN heterostructure-based 
UV photodetectors

Device 

structure

λ (nm) Power 

(mW/cm2)

Ion/Ioff R

(A/W)

D

(Jones)

τrise/τdecay RUV/RVis Ref.

ReS2/WS2/p-

GaN

365 0.069 ~30

(1V)

3.78

(1V)

2.1×1012

(1V)

259/374 µs

(1V)

1

MoS2/p-GaN 532 0.8
0.13

(0 V)

3.8×1010

(0 V)

18.5/123.2

ms (4 

mW/cm2)

2

Bi2Se3/GaN 366 20
5.9×10-3

(0 V)
63/43 ms 3

MoS2/GaN 365 0.5 10.1 2.3×1013 0.5/4.2 ms 4

MoS2/p-GaN 416

365

520

1.46 mW 35.6

19.6 

8.4 (4 V)

5.5×1011

2.9×1011

1.2×1011

350 

ms/2.21 s

5

MoS2/GaN 532

365

56.5

46.9

4

5.4

328 (5 

V)

27.1(5 

V)

2×1011

1.7×1010

0.4/2.6 s

0.3/3.9 s

6



MoS2/GaN 365 1 
1.8×104

(1 V)

7.5×1012

(1 V)
~0.1/0.6 s 7

MXene/GaN 355 0.03
0.284

(0 V)

7.1×1013

(0 V)

7.55 

µs/1.67 ms

R355/R500

=532
8

PtSe2/GaN 265 2.4 108
0.193

(0 V)

3.8×1014

(0 V)

0.14/7.75 

ms
9

WS2/GaN 375 10-3 ~103 0.226 4×1014
10.1/2.55 

ms (10 Hz)
10

MoS2/GaN 265 2.4 105
0.015

(0 V)

1.5×1012

(0 V)

0.3/3.6 ms 

(100 Hz)
11

MoS2/h-

BN/GaN
560 8

1.2×10-3

(9 V)
0.5/0.3 s 12

1T’-

MoTe2/GaN
360 nm 10.5 4.9×106

5×10-2

(0 V)

3.5×1012

(0 V)
0.04/0.45 s

R350/R400

=1.6×104

This 

work
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