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Introduction. Recently, strong interest has devel oped
in the use of oxygen-doped (or oxygenated) high-
resistivity (HR) Float-Zone (FZ) silicon, as this can
lead to the fabrication of radiation-hard detectors for
nuclea-particle spectroscopy [1-3]. The presence of
oxygen is believed to result in the formation d less
harmful radiation defects, which better preserve the
initial doping density. In addition, HR FZ substrates
have shown pdential for the development of RF and
mmwave CMOS techndogies [4-5]. Doping with
oxygen might improve the medhanicd and gettering
properties of the FZ substrates, in view of ULSI
processng. However, to optimise the material, ore
shoud study the behaviour of oxygen, bah in the as-
doped state and after different thermal treaments. It is
the am of this work to present initial results of a
spedroscopic study of oxygenated HR FZ silicon.
The impad of a low-temperature hydrogen plasma
treadment to promote the agglomeration d intertitial
oxygen [6] will also be aldressd.

Experimental. The starting material is n-type HR FZ
slicon d resistivity p=2 or 5 kQcm. Oxygen doping
was performed by the foll owing procedure: i) oxygen
enrichment of the wafer surfaces by a 15 h ay
oxidation at 1000 °C (the temperature ramps were
driven in a N, ambient), ii) anneding at 1150 T for
24 h. This 2-step annealing procedure was repeated
three times in order to drive the oxygen as deep as
possble in the 400 um thick samples. The oxygen
content was measured by SIMS and by Fourier
Transform Infrared (FTIR) spedroscopy, using the 9
um absorption band d interstitial oxygen (O). A
concentration cenoted by [O] of 1.0+0.05¢10" cm™
was foundfrom FTIR. Moreover, the FZ Si samples
were hydrogenated by a RF hydrogen plasma
exposure in a PECVD system. The plasma was
applied for 1 hat 110 MHz frequency, a power of 50
W (= 0.35 Wem™). During the plasma treament the
substrate temperature was abou 250 C. Post-
hydrogenation anneding was carried out at 450°C in
air. The hydrogenated and subsequently anneded
samples were dharaderized by Spreading Resistance
Probe (SRP), Capadtance-Voltage (C-V) and Deep-
Level Transient Spedroscopy (DLTS) measurements
[6-7].

Results and Discussion. It will be shown that in the
starting material, a whole variety of dee levels are
present, which are probably oxygen related. At the
same time, the initial resistivity iswell preserved after
oxygenation. The hydrogen-plasma treament

introduwces dhalow donors with a ten times higher
concentration than the starting vaue. It is
demonstrated, havever, that they are not the expeded
oxygen thermal donas (OTDs), bu a shalower
spedes, most likely oxygen related. It will be argued
that the N-O related shallow therma donas (STDs)
are good candidates for the unknovn donas. From
this also foll ows that most of the observed deep levels
are probably nitrogen related. The presence of
nitrogen could also explain the suppresson d OTDs
after the plasmatreament.

Conclusions. In conclusion, it is dated that HR FZ Si
can be doped with axygen to high concentrations in
the range 10' cm>, while preserving a high
resistivity. At the same time, it is believed that
nitrogen in the as-doped materia could play arolein
the aglomeration/precipitation d oxygen during
coding from high temperatures. A large number of
degr-leve traps was found, which can impad on the
carier lifetime of the material. It has finaly been
demonstrated that oxygen-related shallow donas can
be introduwced after a low-temperature hydrogen
plasmatreament.
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