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« Two-dimensional electron gases (2DEGs) in an undoped Si/SiGe
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- We report the C-V characteristics and transport properties (n vs. V) g | a o [/’ =
in an undoped Si/SiGe IGFET at 4 ~ 300 K. 3 N -
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« AtT>45K, normal transistor characteristics are observed. T L1
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_— i « At higher temperature, surface conducts soon after the buried 2DEG,
ALO, [si[SiGe]si QW] siGe . N« capamtapce saturates to C_, and Hall density increases
T » Al, 0O, o€ » AlL0; I8 Ef,surface mOnOtOnlca”y.
=E¢ buik
Ef,surface o Ef,bulk Ef,surfac 8 Co 1] CI u Sio nsS
COIXI « (C-V and Hall measurements of an undoped Si/SiGe 2DEG were
Il i performed at 4 ~ 300 K.
Region I: 2DEG conduction (V,<4V) - At T < 45 K, the IGFET shows two-stage conduction. At low gate

- Electrons are first injected into the buried Si QW. As V, increases, the
stronger electric field cause electrons to tunnel to the surface and to
be trapped in the Al,O,/Si interface states.

- Trapped electrons are immobile, so the capacitance and Hall density .
are constant as long as the surface is still insulating.

Region ll: 2DEG + surface conduction (Vg >4V)

- Surface conducts after the interface states are effectively passivated

by trapping electrons. (V> 8V, C = C,,.) Hall density decreases due

biases, only the buried 2DEG conducts since surface is insulating.
After the defect states in Al,O,/Si interface are passivated by
trapping electrons, both buried 2DEG and surface layer conduct.

As temperature increases, more energetic electrons flow into the
surface layer. The surface is no longer insulating, and normal
transistor characteristics are observed.
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