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Abstract: A metal-semiconductor-metal (MSM) structure solar blind UV detector was constructed
by preparing interdigital Au electrode on polycrystalline diamond films grown by DC plasma jet
chemical vapor deposition (DC-PJCVD). The effects of different photolithography processes on the
performance of the diamond detector were studied, and the results show that the performance of the
device prepared by lift-off photolithography is significantly better than that prepared by wet proce-
dure photolithography. The photocurrent of the device is increased by 4. 4 times, the light-dark cur-
rent ratio is increased by 6. 8 times, and the responsivity is increased by 9 times to 0. 15 A/W at 25
V. On this basis, the interdigitated electrodes of Au, Ti, Ti/Au and Ag were prepared by lift-off
photolithography. The performance differences of diamond UV detectors prepared by different metal
electrodes were compared. The Ag electrode has the best performance among the four electrodes due

to the gain caused by the barrier tunneling effect. At 25 V bias, the light current is 0. 21 nA, and
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responsivity increases to 0. 78 A/W. Compared with common Au electrode, the photocurrent, light-

dark current ratio and responsivity are increased by 5. 2 times, 7 times and 5. 2 times respectively.

Key words: diamond films; lift-off photolithography; Ag electrode; solar blind ultraviolet detector
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Fig.1 (a)Structure diagram of the detector interfinger electrode prepared by lift-off lithography process. (b) Photograph of the

device electrode after lithography.
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Fig.2 Characterization of the diamond thin films. (a) AFM image. (b)XRD spectrum. (¢) Raman scattering spectrum. (d)Photo-

luminescence spectrum. (e)Absorption spectrum. (f)Plot of (ahv)"” as the function of the photon energy (hv).
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Fig.3 I-V characteristic curves and responsivity curves of the diamond film detectors prepared by different processes. (a)—(h)

Wet lithography. (¢)-(d) Lift-off lithography.
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Fig4 I-V characteristic curves(left) and responsivity curves(right) of the diamond detectors prepared with different metal elec-

trodes. (a)Ti/Au electrode. (b)Ti electrode. (¢)Au electrode. (d)Ag electrode.
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Fig.5 Schematic diagram of the energy band structure of the diamond film after contact with Ag electrode. (a)0 V bias. (b) V,

forward bias(UV-irradiation).
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