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Front-illuminated PtSi–n–Si Schottky barrier photodiodes have been developed for the ultraviolet
and vacuum ultraviolet spectral range. Their spectral responsivity was determined in the 120–500
nm spectral range by use of a cryogenic electrical substitution radiometer operated with spectrally
dispersed synchrotron radiation. For wavelengths below 250 nm, the spectral responsivity is about
0.03 A/W, comparable to that of GaAsP Schottky photodiodes. Unlike the GaAsP diodes, the new
PtSi–n–Si diodes have a spatially uniform response which is virtually stable after prolonged
exposure to short wavelength radiation. Even after a radiant exposure of 150 mJ cm22 at
wavelength 120 nm, the relative reduction in spectral responsivity remains below 0.2%. Due to
these features, this type of photodiode is a promising candidate for use as secondary detector
standard in the ultraviolet and vacuum ultraviolet spectral ranges. ©1996 American Institute of
Physics.@S0003-6951~96!04250-7#

Among semiconductor photodetectors for the ultraviolet
~UV! and vacuum ultraviolet~VUV ! spectral ranges,
Schottky-barrier photodiodes are appreciated for their out-
standing stable performance even under heavy radiant
exposure.1 Therefore, in spite of the fact that siliconp-n
junction diodes with higher initial quantum efficiency for
UV radiation exist,1 Schottky detectors are considered opti-
mum in those applications, where stability under strong irra-
diation is a crucial requirement, such as for detector stan-
dards or satellite-borne UV astronomy. We report here on a
novel PtSi–n–Si Schottky photodiode with a spectral re-
sponsivity comparable to that of the best GaAsP Schottky
detectors but with much higher stability in the vacuum ultra-
violet spectral range.

For the development of an irradiation-resistant photode-
tector, the advantage of Schottky diodes lies in their struc-
ture. While in Sipn junction diodes, the prolonged exposure
to UV or VUV radiation invariably leads to traps in the oxide
layer on the photosensitive surface, causing a degradation of
the quantum efficiency, this oxide layer is absent in a
Schottky barrier diode. The PtSi–Si Schottky contact as
photodiode2 has electrical and chemical features particularly
favoring stable performance. It has the second highest barrier
on n-type Si ~up to 0.95 V!, a low resistivity of 35mV cm,
and very high chemical stability.3 The favorable features of
the PtSi–Si interface originate from the silicide formation
process. By depositing Pt onto a chemically clean Si surface
and subsequent annealing, the platinum diffuses into the up-
permost layers of the substrate, the surface contaminants be-
ing thereby diluted in the silicide film or accumulated on the
PtSi film surface. The resulting silicide/Si interface is formed
in some depth below the original Si surface and can be made
atomically clean and therefore metallurgically extremely
stable. These features, and the advantages provided by the

use of standard Si technology, have been previously ex-
ploited in the fabrication of infrared CCD imagers on the
basis of PtSi–p–Si photodiodes.4–6

The present diodes were fabricated on 25V cm n-type
Si~100! wafers by silicon planar technology. Then11 con-
tacts andp1 guard rings were made by ion implantation,
wet etching was employed to remove the protective oxide
from the contact areas. The Pt films were deposited by mag-
netron sputtering in an ordinary high vacuum system~base
vacuum of 1028 mbar! in Ar plasma, and the silicide was
formed by in situ after-deposition annealing at 500 °C. The
resulting less than 10-nm-thick films were partially epitaxied
to the ~100! silicon, forming an abrupt, contamination-free,
laterally uniform interface between PtSi film and the silicon
substrate,7 as seen in Fig. 1.

Considering the high quality of the interface, shown also
by the measuredI –V ideality factors being typically below
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FIG. 1. Micrograph of the transverse section of a 7.5-nm-thick PtSi film on
Si~001! ~Ref. 7!. The film is polycrystalline with isolated grains epitaxied to
the substrate, the interface between PtSi film and silicon substrate is abrupt,
contamination-free, and laterally uniform.
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