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Energy barriers were measured in metal-insulator-metal (MIM)
devices. A photoemission measurement system was designed,
assembled, and calibrated to yield values for novel MIM structures.

electronic materials. This system has advanced materials research in Dr. Conley’s group

Learn more at:
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Project Objective

Interface Barrier
For these MIM devices, the barrier heights (O.
and @, in diagram) of the metal-insulator inter-
faces have remained a mystery. A three-
pronged investigation of logarithmic conductiv-
ity, thermionic emission, and internal photo-
emission spectroscopy was undertaken in order
to pinpoint a systemic method of barrier height

analysis.

Chad Layne (ECE Materials & Devices)

Chad will be continuing his career at HP in the Engineer-
ing Modeling & Analysis Group. Chad has plans to return
to O.S.U. for a Master's degree in the Fall of 2013.

¥ e-mail: laynech@onid.orst.edu

Cheng Tan (ECE Materials & Devices)

Cheng is on course to graduate with a Bachelor of Sci-
ence degree in electrical and computer engineering from
Oregon State University this spring with minors in chem-

«_istry and computer science.
B e-mail: tanche@onid.orst.edu

Solution

Internal Photoemission Spectroscopy:
The use of photons to excite electrons which
can be used to measure barrier heights.
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Conclusion
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of MIM tunneling diodes at Oregon State.
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The barrier heights were extracted with photo-
emission spectroscopy. The barriers of the fol-

This work has helped further the understanding

at Oregon State University.
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Arc Lamp: 200 W Hg(Xe)
Wavelengths: 250-2400nm
Energies: 5eV-0.5 eV

Nl‘l

Barrier Height (eV)

@, /a10x Interface at Various Fields

P
w
Wy

B
w

2.25

g E=1.00 MV/cm ,_.:"‘
= GJAI/AIOX=2-2927C."'.
5 i
K, 3
>—
B ., 15 2 25 3 35
T ———___ .. Photon Energy (eV)
0 0.5 1 1.5

EY/2 (MV/cm)Y/2

Motivation

Metal-insulator-metal (MIM) tunnel junctions
based on Fowler-Nordheim tunneling have
been proposed for applications such as hot
electron transistors, terahertz operation devices
optical rectennas for IR energy harvesting, and
macroelectronics (LCD TV's). Recent work at
Oregon State has shown that smooth bottom
electrodes improve the performance of these
devices. In order to further optimize operation
of these diodes for a given application, accurate
energy barrier band profiles are necessary.

A device under test in the probestation
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ypical IV curve of a MIM diode with incident
LED light. The deviation is the photo response.



