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High mobility channel material such as high In-
content InGaAs is considered as a potential catelifiba
replacing strained Si in future CMOS devices [jeTuse
of high« dielectric materials in conjunction with the 1lI-V
channel region is required to realise MOSFET stmas.
We present results of electrical characterizatiod the
determination of the dominant transport mechanisitié
Pd/ALOS/INg s8G&y 4 AS/INP - MOS system. The high-
Al,O; oxide layer of the MOS capacitor structure was
formed by an ALD process with nominal physical
thicknesst,y of 5, 10, 15 and 20 nm. Prior to gate oxide
deposition the Ins:Ga 4/AS surface was passivated by an
immersion in 10% (NB),S solution at room temperature
for 20 min. The samples received no post-metaibnat
annealing treatment. Samples with ba{§)- and p(zn)-
type doped (4x10cm®) IngsGaAs epitaxial layers
were characterized by capacitance-voltagé/), current-
voltage (-V) measurements over the temperature range of
100 — 300 K.

Fig. 1 presents current density) /s. gate bias
plots for p-MOS structures with different AD;
thicknesses. The similarity of th&V curves for both
types of the substrates (not shown here) and thergke
shape of the characteristics are consistent withireent
transport mechanism governed by electron tunneling
through the triangular potential barrier at the ahet
dielectric or semiconductor-dielectric interface this
case, the current can be described by Fowler-Nardhe
(FN) tunneling [2]. The potential barriers responsible
for the carrier transport can be found from theslof FN
plot (INQ/E?) vs. 1E) [3].

FN plots of thep-type MOS capacitor are shown
in Figs. 2-3. The samples with= 5 nm do not show a
well formed barrier at the interfaces possibly doehe
dominating of direct tunneling transport mechani$or
the case of electron tunneling from the metal ebelet
(Fig. 2), the barrier height is the same for the 1% and
20 nm thick dielectric andg equals to 2.40+0.10 eV. For
the electron tunneling from the semiconductor (Big.10
nm thick dielectric gives the conduction-band egerg
offset at the AIO:/InGaAs interfacepg=2.50+0.06 eV,
which is in a good agreement with the results rieabin
[4, 5]. From Fig. 3 it is evident that the barrigights
(ps) exhibit an apparent reduction with increasingnfil
thickness. This could be explained by formation aof
transition layer in the AD; film due to increased time of
dielectric deposition. Also previous analysis has
demonstrated that AD; deposited by ALD on
Ings8Ga 47/As surfaces exhibits a fixed positive charge
distributed throughout the oxide [6]. This positisiearge
would modify the barrier at the injecting interface
resulting in an apparent reduction in the barrieight
with increasing oxide thicknes8:V response (see Fig. 4)
was recorded after eacld-V sweep at the same
temperature conditions. It was found that no deafied
and non-reversible charge trapping in the dielectri
occurred.
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Fig. 1.J-V plot for MOS capacitors with-type substrate.
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Fig. 2. The FN plot o8-V characteristic\(y <0) of
Pd/ALOs/p-INg s4Ga 47AS/INP structure.
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Fig. 3. The FN plot o8-V characteristic\{;>0) of
Pd/ALO/p- Ing 548G ay 4/AS/INP structure.
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Fig. 4. 300kHZC-V response afi-MOS capacitor with
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tex=10 nm measured at temperature range of 100 — 300 K



