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Abstract

In the MOS tunneling diodes, ultrathin
oxide has a significant leakage current. Utilize
the tunneling current to form MOSLED, and
photodetector. When the electrons tunnel
through the oxide, traps are formed in the
oxide, which leads to the oxide breakdown.
In this work, the Si wafer was pre-baked
under very high vacuum (<107 torr) before
RTO. This enhances the roughness of the
surface of oxide and the Si/SiO, interface.
Then, the roughness enhances the external
quantum efficiency of MOSLED and
improves the reliability of the devices.
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Fig. 1 (a) and (b) are the surface morphologies from
the AFM measurement of the PMOS devices with the
device area of 4x102 cm® for different oxide
roughness with and without very high vacuum
pre-bake, respectively.
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Fig. 2 The plot of surface oxide roughness vs
interface roughness between Si/oxide. The linear
relationship indicates the conformal growth of rapid
thermal oxidation.

eVL_

_,|31
i

5.8eV

Al Oxide n-Si

Fig. 3 The current components of a PMOS tunneling
diode. The hole current tunneling to the interface
states cannot contribute the radiative recombination.
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Fig. 4 The picture of the radiative recombination in
a MOS tunneling diode on (100) Si surface.  Note
that the two valleys perpendicular to the paper are not
shown.,
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Fig. 5 The EL spectra of PMOS tunneling diodes
with different oxide roughness. The oxide thickness
and voltage are indicated in the parentheses



2.4x10°

2.0x10°

iency

Effic

4.0x107

1.6x10°
1.2x10°

8.0x107

[ —a— PMOS
" 1g=100 mA

T

’

0.0 F i 1 I

00 02 04 06 08
Nano-roughness (nm)

/{/

-

i 1

10 12 14 16

Fig. 6 The external quantum efficiency vs oxide

roughness.

The error bar is the standard deviation of

external quantum efficiency for a set of devices.
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