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Fabrication of planar Schottky barrier diode

LUO Yuechuan, ZHAO Yan, SHEN Changle, YAN Dawei
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: For the fabrication of Schottky barrier diode working under Terahertz(THz) frequency, the
whole fabrication process of planar Schotiky barrier diode is studied, especially on materials growth, ohm
contact, fabrication of anode, trench etching. Suffer layer and epitaxial layer are grown on GaAs substrate

“and 2x 107 em™ respectively,

by Molecular Beam Epitaxy(MBE), with doping concentration of 5x 10" cm
which are well controlled on thickness and lattice perfection by controlling the temperature. Through
parameter controlling, the stress of SiO:passivation layer obtained by Plasma Enhanced Chemical Vapor
Deposition(PECVD) is reduced, which therefore alleviates the bending of finger. The ohm contact
resistivity is reduced to 0.8 x 107" Q/cm’ by optimizing the annealing temperature. The anode is fabricated
by e-beam lithography and dry etching, and the trench is fabricated by controlled GaAs wet etching, then
the complete planar Schottky diode is obtained. According to the calculation with /~U curve, the cut-off

frequency of diodes can reach 1 THz. These studies can lay a foundation for following work.
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Fig.1 Fabrication of SBD
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Fig.2 Relation between MBE temperature and doping concentration Fig.3 Fluorescence spectra of the chips
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Tablel Hall test of the chips
. doping concentration Jem™ . ~ . b doping concentration/cm™
sample NO. Si temperature/ °C (calculated by temperature) sheet resistance/( Q -sq™") electron mobility/(cm®V™"s™") (measured)
17 17
1 1200 8.03x10 39.081 2 603.5 9.85x10
17 17
2 1170 3.86x10 9.790 3588.8 3.55x10
17 17
3 1130 1.39x10 69.725 4253.7 1.58x10

Fig.4 Improvement of the finger. The left is before optimization, the right is after optimization.
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Table2 Results of the SiO, stress after optimization
N max stress after average stress after
measured region max stress/Mpa optimization/Mpa average stress/Mpa optimization/Mpa
region 1 766 171 334 127
region 2 353 382 325 173

region 3 986 188 363 120
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Fig.6 Resistance of TLM under different annealing temperatures
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Fig.7 Relationship between photoresist thickness and spin speed of coating. The left is PMMA A2, and the right is PMGL
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Fig.8 Relationship between GaAs etching time and depth(the left figure includes the curves connected by all experiment data,
the right figure includes the linear fitting curve calculated with the first 3 experimental data)
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