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ABSTRACT

Perturbed Angular Correlation (PAC) and Hall measurements were used to investigate the
stability of the passivating Cd-H complex in GaAs after low energy H implantation (150 eV,
1014 cm-2) at 300 K. From the observed Cd-H pair formation and reduction of hole concentra-
tion it is deduced that about 10 % of the implanted H atoms form pairs with the Cd atoms. The
influence of the dopant depth profile on the apparent stability in zero bias isochronal annealing
experiments is reported. After H loading a reduction of carrier mobility is observed, which is
stable up to about 400 K. The formation of Cd-H pairs after low energy H implantation into InP
was studied by PAC. By measuring the fraction of pairs in an isochronal annealing experiment,
the stability of the pairs is deduced yielding a dissociation energy of Ep = 1.8(1) eV.

INTRODUCTION

The role of hydrogen in semiconductors and its ability to passivate the electrical activity of
shallow and deep impurity levels both in elemental and compound semiconductors has initiated
intensive studies of this phenomenon [1,2]. Especially in III-V semiconductors, the stability of
the formed defect-hydrogen complexes up to temperatures around 500 K opens the possibility of
using hydrogen to create localized layers with different resistivities during device fabrication [3].
Chevallier et al. [4] summarized the present understanding of hydrogen in III-V semiconductors.
Due to the presence of different defects acting as hydrogen traps, the identification of a unique
hydrogen-related defect configuration by measuring electrical properties of the sample is only
possible in combination with techniques being sensitive on an atomic scale. This simultaneous
presence of different defect species interacting with hydrogen leads also to the observation of an
apparent stability of the electrical passivation. For the case of Cd doped GaAs, the formation of
Cd-H pairs after introduction of hydrogen by low energy ion implantation and after plasma
loading has been demonstrated using the perturbed vy angular correlation technique (PAC) [5,6].

Combining the PAC technique with electrical measurements on identical samples for the
case of acceptor passivation by hydrogen in Si [7] and using quantitatively controlled injection
of H by low energy ion implantation allowed to investigate both the correlation between electri-
cal properties and concentration of formed acceptor-H pairs and the efficiency of the pair forma-
tion as function of the introduced amount of hydrogen. In the case of InP, the exposure of the
crystal to a H plasma leads to surface decomposition due to the formation of PH3. This requires
the introduction of H through a protection cap like a thin layer of GalnAs [8]. The decomposi-
tion can also be avoided by implanting H with energies in the range of a few 100 eV.
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