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The epitaxial structures of the DCFET consisted of a 0.5 m undoped GaAs buffer layer, a 150 A n'-In, /Ga,, ;As doped-
channel layer, a 300 A undoped Ing,,Ga, ;P gate layer. Finally, a 500 A n'-GaAs cap layer was deposited on the gate
layer. After the above process, a mixture of Pd and Si0, thermally deposited upon the gate layer is used as the porous-
like sensing metal. Then the as-deposited mixture with a thickness of 30 nm was wet-ctched in a solution of HF: H,0 =
1: 50 to selectively remove the 8i0, inside the mixture. Pd particles with a size of =30 nm are clearly found. When the
hydrogen concentration is increased, the gate barrier height of the FET sensor effectively decreases, This polarized layer
causes a significant barnier-lowering effect as more hydrogen atoms can be absorbed to form it. Most hydrogen atoms will
diffuse through the mixture and arrive at the InGaP gate surface where 2D dipoles are formed. Rough surface together with
pores formed by Pd nanoparticles offers an inereased surface-to-volume ratio for hydrogen molecules being dissociated.
In addition, micro-MOS diodes direetly located upon the InGaP gate surface also prevent hydrogen atoms from escaping
out of interface. This dipole layer can decrease the depletion width and further lower the gate Schottky barrier height. The
polarization of the dipole layer cither neutralizes the donor level, decreasing the pinning effect, or causes the reversible
reduction of barrier height in the H, environment. At room temperature, the measured gate-to-drain current-voltage
forward characteristics of the studied Pd/SiO,-mixture DCFET under diffierent hydrogen concentrations are illustrated. As
defining the gate current of 107 A, the turn-on voltages are of 0.755, 0,66, and 0.59 V in air and at hydrogen concentrations
of 980 and 9800 ppm, respectively. The high gate tum-on voltages can be attributed to the good confinement effect in
channel by the employment of InGaP/InGaAs heterostructure. In addition, the common-source current-voltage (I-V)
characteristics depict that the drain saturation current distinetly increases with increasing hydrogen concentration. All 1-V
curves show good pinch-off and cut-off behavior. In air and at hydrogen concentrations of 980 and 9800 ppm, respectively,
the maximum drain currents at VGS = +1 V are of 47, 49, and 51 mA, respectively. In summary, A high-performance
hydrogen sensor based on a InGaP/InGaAs DCFET structure with Pd/Si0, catalytic mixture is fabricated successfully.
Pd nanoparticles upon an interlayer were formed by wet selectively etching method. The Pd nanoparticles 1s employed to
effectively decrease the gate turn-on voltage and enhance the hydrogen detection sensitivity. Therefore, the device studied
shows great promise for high-sensitivity hydrogen sensor and FET integrated circuit applications.
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