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Introduction:

Silicon p-n junction photodiodes have been developed by
International Radiation Detectors Inc. for the detection of UV,
EUV and x-ray (wavelength range 1100 nm to .0124 nm,
energy range 1.12 eV to 100 KeV) photons and low energy
electrons and ions. IRD Manufactures AXUV, SXUV, and
UVG series diodes to cover some of these applications. The
photodiodes are fabricated by an ULSI (Ultra Large Scale
Integrated Circuit) compatible process and their construction is
shown in the top figure on the left page. Unlike common p-n
junction diodes, the AXUV/UVG series photodiodes do not
have a doped dead-region in the front and have zero surface
recombination resulting in near theoretical quantum
efficiencies for UV/XUV photons and other low energy
particles. SXUV series photodiodes have been specifically
developed for photon detection with high flux levels like those
encountered in third and fourth generation synchrotrons and
excimer lasers.

Photodiode Selection:

Photodiode users are requested to select the optimum devices
for their applications as follows:

1) AXUV (Absolute XUV) series devices can be used to cover
the complete photon spectral rage (0.0124 nm to 1100 nm) and
should be used for detection of low energy electrons and ions
because of their6nm oxide window and 100% internal
quantum efficiency {Q(epn)}-
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2) Because the oxide window will create surface
recombination (resulting in loss of 100% internal
quantum  efficiency) after receiving several G-rad
(SiO,) dose, SXUV series diodes with metal silicide

window have been developed. These diodes have almost
infinite radiation hardness to photons. Owing to this
feature, SXUV series diodes are recommended when high
photon flux is involved and for detection of UV/EUV pulse
radiation when the pulse energy density is higher then 0.1
pdlem?,

3) Like the AXUV series diodes, UVG series diodes have
100% internal quantum efficiency. The oxide window on these
devices is 70 to 150 nm thick which is optimized for 140 nm to
1100 nm photon detection.

Quantum Efficiency:

When the silicon photodiode is exposed to photons with
energy greater than 1.12eV (wavelength less than
1100 nm), electron-hole pairs (carriers) are created. These
photogenerated carriers are separated by the p-n junction
electric field and a current proportional to the number of
electron-hole pairs created flows through an external circuit.
Ultraviolet photons, with wavelength shorter than about 350
nm, create more than one electron-hole pair [1]. This
results in internal quantum efficiencies greater than unity as
shown in Fig 1.





