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Modulation doped CdMgTe/Cd(Mn)Te structures combine the high mobility of two dimensional
electron gas (2DEG) with extremely large and tunable Lande g-factor, which makes such
quantum wells the material of choice for the fabrication of ballistic spintronic nanodevices.
However, the difficulty of making electrical connections to 2DEG for these materials remains
the main obstacle towards studies of quantum transport on a sub-micron scale.

Typically, the electrical connections to Cd(Mn)Te quantum wells are obtained with macro-
scopic indium contacts, which are burnt-in or soldered directly to the surface of large contact
pads. However, such procedures are not fully reproducible and clearly, they are not compatible
with e-beam lithography. Recently we have proposed a new method of electrical micro-contact
formation, based on the local melting and annealing of an indium metal layer, performed with
the application of focused electron beam [1]. While it provided a better control over size, shape
and location of metal pads, the contact resistance at low temperatures remained in the kΩ range.
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Fig.1 Scanning Electron Micro-
scope (SEM) image of thin (450 ±
50 nm) HgTe layer evaporated on
cooled (77 K) Si substrate.

Furthermore, indium layers are not suitable for ultrasonic bonder machines, therefore in this
work we turned to the mercury telluride (HgTe) zero-gap semiconductor as a low-resistivity
contact material, which was previously successfully applied to bulk p−type CdMnTe samples
[2]. We report on the properties of planar ohmic contacts fabricated by thermal evaporation
of mercury telluride on the CdMgTe/Cd(Mn)Te quantum well structures. After evaporation,
the HgTe surface was covered with Cr/Au metal layer and heated locally with soldering iron.
We present a detailed study of contact current–voltage (IV) characteristics, obtained at low
temperatures (T = 1.7 K) for low source-drain voltage range as a function of in-plain magnetic
field. We discuss the optimal process parameters such as HgTe layer thickness and quantum
well surface preparation and in particular show that the lowest contact resistances (Rc . 100 Ω)
are obtained when HgTe is evaporated on substrates cooled with liquid nitrogen (see Fig. 1). In
this case contact material is almost perfectly stoichiometric.
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