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Abstract

A multi-strip detector made of synthetic single crystal diamond (SCD), based on a
p-type/intrinsic diamond/Schottky metal transverse configuration and operating at zero
bias voltage, was developed for imaging from extreme UV (EUV) to soft X-rays. The
photodetector was patterned with 32 strips made of boron-doped diamond directly de-
posited, by means of the CVD technique and the standard lithographic technique, on top
of the HPHT diamond growth substrate. The width of each strip and the gap between
two adjacent strips were 100 µm and 20 µm, respectively. The strips were embedded in
intrinsic SCD of an active area of 3.2 × 2.5 mm2, also deposited using the CVD technique
in a separate growing machine. In the present structure, the prototype photodetector is
suitable for 1D imaging. However, all the dimensions above can be varied depending on
the applications. The use of p-type diamond strips represents an attempt to mitigate the
photoelectron emission from metal contacts, a non-negligible problem under EUV irradia-
tion. The detector was tested with UV radiation and soft X-rays. To test the photodetector
as an imaging device, a headboard (XDAS-DH) and a signal processing board (XDAS-SP)
were used as front-end electronics. A standard XDAS software was used to acquire the
experimental data. The results of the tests and the detector’s construction process are
presented and discussed in the paper.

Keywords: multi-strip detector; SCD photodetector; imaging device; soft X-ray and UV;
secondary electron emission

1. Introduction
The detection of soft X-rays (SXRs) and extreme ultraviolet (EUV) radiation requires

compact, visible-blind, solid-state detectors based on wide-band-gap materials. Appli-
cations such as in situ beam monitoring at synchrotron facilities, advanced photolitho-
graphic processes, astronomical and space observations, as well as tomography in magnetic-
confinement nuclear-fusion reactors, demand position-sensitive photodetectors with high
spatial resolution [1]. In addition, photodetectors must often operate under extreme condi-
tions, including high temperatures and intense ionizing radiation environments. General re-
quirements for photodetectors include a well-defined photon detection range, high sensitiv-
ity at the operating wavelengths, fast temporal response and a high signal-to-noise ratio [1].

Diamond, owing to its exceptional physical and electronic properties, fulfils nearly all
these requirements. Its wide optical transparency (above 220 nm) makes it suitable for de-
tecting photons from EUV to X-rays, enabling a broad range of scientific and technological
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applications [2–4]. Furthermore, diamond-based photodetectors are compact, intrinsically
visible-blind, highly radiation-hard and thermally robust, which makes them particularly
attractive for operation in harsh environments [2,3].

Over the past 25 years, the availability of low-cost, high-pressure high-temperature
(HPHT) single crystal diamond (SCD) substrates has boosted the development of chemical
vapour deposition (CVD) techniques for the homoepitaxial growth of high-quality films,
paving the way for advanced SCD-based photodetectors. Considerable effort has been
devoted to improving synthetic diamond quality and device design. Various device geome-
tries, such as metal–semiconductor–metal (MSM) and Schottky photodiodes, have been
reported [4–6]. However, relatively few studies have addressed SCD-based imaging detec-
tors [7–13], despite the fact that standard photolithography and metallization processes
allow for the fabrication of high-resolution multi-strips or pixel devices.

Diamond photodetectors are typically fabricated with either planar interdigitated
electrodes or transverse (sandwich-like) contacts. These configurations exhibit different de-
tection characteristics, and the choice depends on the application. However, metal-contact
devices are affected by secondary electron emission (SEE), which adds spurious current to
the photon-induced signal, significantly altering the detector response [14]. Experimental
studies [14,15] have shown that SEE strongly impacts UV and EUV detection, particularly
in the 50–100 nm range, resulting in an additional current which can significantly con-
tribute to the measured one. This additional current is unstable and can depend on the
experimental set-up and environmental conditions (e.g., external electric fields, charging
effects of the material surrounding the device, atmosphere pressure, etc.). This leads to poor
reproducibility of the detector response, making a reliable absolute calibration difficult.
While transverse devices can be shielded to suppress this effect, interdigitated structures
require careful calibration to achieve accurate responsivity [15].

In recent years, multilayered SCD p-type/intrinsic/metal (PIM) Schottky photodiodes
developed at the University of Rome Tor Vergata have demonstrated fast response times,
excellent radiation hardness and high sensitivity to EUV and SXR radiation [16,17]. In
these devices, heavily boron-doped diamond provides an ohmic contact [18], eliminating
the need to remove the HPHT layer. Building on this approach, we aimed to develop a
photodetector with imaging capability while avoiding SEE.

Here we present a prototype multi-strip photodetector fabricated from CVD-grown
SCD at the University of Rome Tor Vergata. The device provides 1D imaging capability
and is made without metallic electrodes: the strips are made of p-type diamond, a highly
conductive but non-metallic material, patterned lithographically after CVD on HPHT
substrates. This design suppresses secondary electron emission independently of device
geometry, while preserving the excellent detection and imaging performance of diamond-
based photodiodes.

Notably, other non-metallic multi-strip detectors have been reported in the literature,
see, e.g., [5–10]. However, their primary goals were typically to enhance responsivity,
improve low-energy photon transparency, or optimize sensitivity, rather than to specifically
address secondary electron emission.

After this Introduction, in Section 2 the paper discusses the fabrication process of the
new device, while in Section 3 the experimental characterization of the photodiode using
UV and SXRs radiation is presented. Section 4 is a discussion of the reported results and,
eventually, future development toward a 2D device is outlined.
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2. Materials and Methods
2.1. Fabrication Method

A prototype, synthetic multi-strip single crystal diamond photodetector based on
a p-type/intrinsic diamond/Schottky metal transverse configuration, operating at zero
bias voltage, was created and studied as an imaging detector in the photon range from
EUV to soft X-rays. The device fabrication is based on a standard photolithographic
technique and selective CVD growth of diamond films, employing a mask patterned on
protective sacrificial Cr layers. The fabrication process consists of the following steps:
(i) P-type diamond microstrip electrodes were selectively grown using a microwave plasma
enhanced chemical vapour deposition (MWPECVD) technique on a commercial HPHT
single crystal diamond substrate, by using a Cr plasma-resistant coplanar mask (200 nm
thick) patterned using the photolithography technique. (ii) Then, the chromium mask was
removed by wet etching (see steps 1 to 3 in Figure 1). Several prototypes with different
strip widths (range 70–100 µm) and distance between two strips (range 10–30 µm) were
created. In this work, the dimensions of each strip of the used photodetector were 3 mm
length, 100 µm width and gap between two strips: 20 µm. (iii) To complete the fabrication
procedure, on the already produced device (see step 4–5 in Figure 1), an intrinsic homoepi-
taxial diamond layer (about 1 µm thick) was selectively grown using the MWPECVD
technique, which buried all the p-type diamond strips by means of a patterned Cr layer. Cr
deposition was realized via the lift-off method. Lift-off in microstructuring technology is
a method of creating structures (patterning) of a target material (e.g., Cr) on the surface
of a substrate (e.g., diamond) using a sacrificial material (e.g., photoresist), see, e.g., [19].
Then, the intrinsic diamond was only deposited at sites which were not protected by the Cr.
(iiii) Annealing in air was thus performed in order to remove the surface conductive
layer of the as-grown intrinsic diamond film and, eventually, a semitransparent Pt elec-
trode (10 nm thick) was thermally evaporated on the top surface of the intrinsic diamond
layer, forming a Schottky junction with intrinsic diamond. The total sensitive region was
3.2 × 2.5 mm2. Patterned silver pads were deposited by evaporation on the p-type diamond
strips to form an ohmic contact.

Figure 1. Scheme of fabrication process of the microstrip diamond device (picture from 1 to 6). Picture
7 shows the as-realized device. On the right side, four SEM pictures (in black and white) show details
of the device: the two SEM figures on the top show details of the ohmic contacts of the strips, the two
smaller SEM pictures on the bottom show details of the morphological structure of the photodetector.
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The produced photodetector is shown in step 7 of Figure 1. Some details of the device
are shown in the four SEM pictures of the device, reported on the right side of Figure 1.

Figure 2, in turn, shows further details of the photodiode, with emphasis on the
electrical connections. Figure 2 is a vertical section of the device showing the single p-type
diamond strips (grey rectangles with numbers) buried in the 1 µm thick intrinsic CVD
layer. The latter is covered by a semitransparent Pt layer forming a Schottky contact with
the intrinsic diamond. Since this metal contact is directly illuminated by the photons to
be detected, it is grounded to eliminate secondary electron emission [15]. Owing to the
presence of the Schottky contact, the device can work without the need of an external bias.
For a Pt contact the Schottky built-in potential is about 2.1 V [20]. An external bias can be
applied to the device, it is used to enhance the responsivity, as discussed in Section 3.1. The
current signal is directly extracted from each strip, as discussed hereafter.

Figure 2. Vertical section of the photodiode, indicating the B-doped diamond strips and their ohmic
contacts, achieved by evaporating Ag. The bias and electrical connections to XDAS acquisition board
are also indicated.

The detector was then placed on a printed circuit board (PCB) connected to a commer-
cial XDAS (Sens-Tech Ltd., Surrey, UK) data acquisition board (Figure 3a), made up of a
detector board (XDAS-DH) and a signal processing board (XDAS-SP). Data interface to a
PC was achieved via USB module, and a proprietary Sens-Tech Ltd. software was used
for basic operation and data acquisition, respectively. Each one of the thirty-two strips
was connected to an independent XDAS channel by micro-wire bonding, performed via
ultra-sound technique using 25 µm diameter aluminum wire (see Figure 3b).

 

 

(a) (b) 

Figure 3. (a) The detector mounted in the detector headboard (XDAS-DH), electrically connected
to an ad hoc printed circuit board. (b) Detail of the electrical connections, which were achieved via
micro-wire bonding using a 25 µm diameter aluminum wire.
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2.2. Electrical Characterization

Once produced, the prototype photodetector was tested in order to study its elec-
trical properties. Both dark current and capacitance were measured versus external bias
voltage. The I-V curves were measured using a Keithley 6517A ammeter (Tektronix Ltd.,
Bracknell, UK), while the C-V characteristics were measured using an AGILENT 4263B
LCR meter (Agilent, Santa Clara, CA, USA). In both cases, the single strip was connected to
these instruments.

Figure 4a,b show the I-V and C-V curves measured for four strips selected among
those with the larger differences in the measured dark current and capacitance. In both
cases, data are plotted versus external bias voltage. It is worth noting the typical diode I-V
curve in Figure 4a and the very flat C-V characteristics in Figure 4b.
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Figure 4. (a) Measured I-V of four p-doped diamond strips, noting the typical diode response curve;
(b) C-V characteristics measured for four strips. The results of the capacitance of the device are stable
in the range of the studied external voltage bias.

The C-V curves were measured using twenty-five strips over the thirty-two total strips
of the device; all the strips show very close results. The C-V data were used to determine
the thickness W (in microns) of the intrinsic diamond layer, enveloping all the 32 p-type
diamond strips. This was attained by assuming the detector to behave as a planar capacitor;
thus, W = ε0ε1A/Cphd where ε0 and ε1 are the dielectric constants for void and diamond
(ε1 = 5.7), respectively; A is the active area and Cphd the capacitance of the device. The
capacitance CJ (in pF) of each one of the measured strips (J = 1, 2, ..., 25) was measured
versus external bias voltage (see Figure 4b). Then, the capacitance <C>J averaged over
the external bias voltage range was calculated for the J-th strip. Thus, the photodiode
capacitance Cphd was defined as the average value over the measured nineteen strips:
Cphd = Σj(<C>J)/N (J = 1, 25). The standard deviation of the mean was calculated too.
Figure 5 shows the results of the C-V measurements; each point corresponds to <C>J, and
the averaged value Cphd (red continuous line) and the standard deviation of the mean
(blue dotted lines) are shown too. The small value of the standard deviation evidences
the quality of the detector and the accuracy reached in the construction procedure. As far
as the thickness W is concerned, a figure of W = (1.30 ± 0.05) µm was obtained, in good
agreement with the 1 µm nominally deposited intrinsic layer thickness.
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Figure 5. Measured capacitance of twenty-five over thirty-two strips. Each black point is the averaged
value of the capacitance measured versus the external bias voltage using a single strip (see Figure 4b).
The red line is the averaged capacitance over the twenty-five measured strips and the two blue dotted
lines indicate the standard deviation of the mean.

2.3. Experimental Set-Up

An extensive characterization of the device in terms of its imaging capabilities, the
linearity of the response and the time response was performed by means of soft X-rays
(SXR) and UV radiation. The test with SXR was performed at the beam line B16 of Diamond
Light Source (DLS) (Harwel Science and Innovation Campus, Oxfordshire, UK). DLS is
a synchrotron-light facility located in the UK. The test with UV was performed at the
Industrial Engineering laboratory of Tor Vergata University using a Laser (220 nm) and a
He-Ne lamp (HORIBA Jobin Yvon Inc., Edison, NJ, USA), the latter coupled to a Jobin-Yvon
monochromator (HORIBA Jobin Yvon Inc.) to select single spectral lines in the EUV range.

The beam line B16 of DLS [21] is a versatile facility designed to test optics, detectors
and other instrumentation. It is installed on a bending magnet and can deliver white beam
and monochromatic beams in a photon energy range of 4 keV to 20 keV. The irradiation
set-up of B16 is shown in Figure 6a. A He-tube was used to reduce the attenuation of the
extracted photon beam impinging on the sample to be studied. When the refractive lens
was installed, since the photodetector was operating in air, to reduce the beam attenuation,
the measurements were performed using a micro-focused beam operating at 10 keV. In
addition, the refractive lens used optimized performance in the range of 10–15 keV. The
SXR beam dimensions were accurately determined both in the horizontal (X) and vertical
(Y) direction by using slits for both micro-focused and unfocused beams. The size of the
micro-focused beam is shown in Figure 6b and the results were 2.6 µm and 3.2 µm for
horizontal and vertical directions, respectively.

Imaging tests were first performed at Industrial Engineering Department of Tor Ver-
gata University laboratory under 220 nm, 5 ns pulsed UV laser irradiation using an Optical
Parametric Oscillator (OPO) tuneable laser (OPOTEK, Carlsbad, CA, USA), (see Figure 7a)
and a UV He lamp coupled to a Jobin-Yvon monochromator (HORIBA Jobin Yvon Inc.),
(see Figure 7b).
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(a)  

 

 

(b)  

Figure 6. (a) Lay-out of the experimental set-up at the B16 beam line. With the photodiode located in
air and the refractive lens installed and used to focus the beam, the measurements were performed
using a micro-focused beam at 10 keV. (b) Vertical and horizontal measurements of the beam dimen-
sion for the micro-focused beam used during the measurements. The size of the micro-focused beam
is given in the figure (FWHM) and the results were 2.6 µm and 3.2 µm for horizontal and vertical
direction (X and Y axes in Figure 6a), respectively. The size of the micro-focused beam was measured
by taking transmission scans of 200 µm diameter gold cross-wires. The derivatives of the gold wire
scans gave the beam size.

 
(a) (b) 

Figure 7. (a) Sketch of the experimental set-up used for the 220 nm UV (laser) measurements.
(b) Sketch of the experimental set-up used for the He-Ne lamp coupled to Jobin-Yvon monochromator
to select single spectral lines in the EUV range.
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3. Results
3.1. Test of the Device with SXR

The first test with SXR consisted of the study of the spatial resolution and response
homogeneity of the photodiode by using an X-ray raster scan. The synchrotron was
operating with a current of 200 mA in top-up mode. When the machine operates in top-up
mode, a small amount of charge is injected every 10 min, allowing the current to stay
constant, within ±1%, over the whole lasting time of the experimental test.

Once the micro-beam was focused on the device surface and its X-Y dimensions
assessed (see Figure 6b), a detailed measure of the detector response was performed by
scanning the whole surface of each strip. The current generated by the strips exposed to
X-ray was read-out by means of Keythley 428 transimpedance amplifiers. The scanning
pixel resolution was 3.2 µm × 2.6 µm. As already stated, the limited available beam time
forced us to select a limited number of strips (only four). As an example of the results,
Figure 8 shows a 3D map and a contour plot of four strips irradiated by 10 keV photons.
Notably, there was excellent uniformity of the response over the scanned surface.

Figure 8. Contour plot (top) and 3D map (bottom) measured by four strips irradiated by using
10 keV X-ray and a pixel resolution of 3.2 µm × 2.6 µm. The plot reports the measured data as current
(pA) because the voltage output of the transimpedance amplifier was converted to current using the
amplification gain.

Figure 9 shows the profile of the photocurrent measured along the X direction for
the same four strips discussed in Figure 8. The photocurrent was measured using three
different external bias voltages. The bias is applied to each strip by means of an external
circuit (see Figure 2). For each strip, the current profile is almost flat. However, two
sharp peaks are observed at the edge of each strip. This is attributed to the presence of
the gap between the two strips. The gap produces “vertical” edges, as shown in the two
SEM pictures on the bottom of Figure 1. These gaps modify the detector’s surface, which
is no longer flat, thus affecting the homogeneity of the electrical field at the interfaces
of two strips. The field gradient generated is thus responsible for the observed sharp
peaks. Furthermore, no overlapping between pixel currents and a high discrimination
between adjacent strips were observed. The application of external bias to the photodetector
(from 0 to 4 V) results in an increase in the measured current. An value almost double that
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of the measured current was observed at 4 V in the case of the unbiased detector. This
result does not depend on the used strip (Figure 9).

Figure 9. Horizontal scan, by mean of a raster scan, of four strips irradiated by 10 keV X-ray. The
scanning pixel resolution was 3.2 µm × 2.6 µm. Two sharp peaks are clearly noticeable on both sides
of each strip. These peaks are attributed to the electric field gradient generated by the discontinuity in
the physical structure (gap between two strips) of the photodiode. As for Figure 8, the plot reports the
measured data as current because the voltage output of the transimpedance amplifier was converted
into current using the amplification gain. It is worth noting the increase in the measured current with
the external bias voltage (1 V and 4 V, respectively).

3.2. Testing of the Device with UV

To evaluate the UV response of the detector strips, the device was mounted on a
horizontal translation stage and scanned with the laser beam. The 220 nm laser beam
illuminates the entire active surface of the detector. This stage allowed for controlled
movements of the detector along both left and right directions relative to the beam axis,
with positioning managed by dedicated software. Each strip had a width of 100 µm
with a 20 µm gap between adjacent strips, corresponding to a total scanned distance of
about 1.9 mm in both directions. The purpose of this test was to investigate the detector’s
response when the detector was moved from “in-field” (centred on the beam) to “out-field”
(displaced outside the beam). The results are summarized in Figure 10. When the laser was
centred on the detector (Figure 10a), signals were observed on all twenty-five connected
strips. The outermost strips, however, showed no response. Indeed, non-functioning outer
strips (seven out of the thirty-two) were mainly due to excessive dark current and/or
bonding issues with the external readout circuit. When the detector was shifted to the right
of the beam axis (Figure 10b), or to the left (Figure 10c), the illumination profile changed
accordingly, with the strips located near the displaced edge becoming inactive.

Pinholes with different diameters (0.25 mm, 0.50 mm and 1.0 mm) were also used in a
new test to collimate the UV radiation and to change the size of the UV beam impinging on
the sensitive area of the photodetector, with the goal of investigating its spatial resolution.
The results for the three used pinholes are reported in Figure 11. As clearly shown, the
effect of the pinhole diameter is to illuminate increasing portions of the active area of the
photodetector. This is represented by the different numbers of black vertical bars (one
bar indicates one strip) in Figure 11. The experimental data were fitted using a Gaussian
function (red curves in Figure 11). For each used pinhole diameter, the FWHM (in µm)
obtained from the Gaussian fit increases with the pinhole diameter, and its dimension is
very close to the diameter of the used pinhole.
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Figure 10. Response of the photodetector to the 220 nm UV laser beam. Each bar indicates one single
strip; in total, there are twenty-five. The height of each vertical bar indicates the magnitude of the
measured response of a single strip to UV laser photons. (a) Shows the results when the laser beam
is centred with respect to the detector. All twenty-five strips are illuminated. (b) Shows the results
measured when the photodiode is moved 1900 µm right. (c) Shows the results when the detector is
shifted 1500 µm left with respect to the laser beam axis (see main text).
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Figure 11. Spatial resolution test: measurement performed using three pinholes with different
diameters: 0.25 mm, 0.5 m and 1 mm. The response depends upon the pinhole diameter. Each
illuminated strip is represented by a vertical black bar whose height is proportional to the response
of the single strip to the UV radiation. The red curves are the Gaussian fit to the experimental data;
the calculated FWHM of each Gaussian curve is also shown.
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Additional measurements were performed at different wavelengths, 30.4 nm and
58 nm, respectively, by using a UV He lamp and a Jobin-Yvon monochromator. The latter
was used to select the different wavelengths. The results are shown in Figure 12. Again,
the results demonstrated the excellent performances of the device. Also, in this case,
all the measured FWHMs are compatible with the size of the used monochromator slit
(250 µm–300 µm), as demonstrated in Figure 12a,b, where the Gaussian fit to the ex-
perimental data are shown together with the resulting FWHM. Furthermore, the results
demonstrated that the detector responded over a wide range of wavelength, even if it re-
sponded with different efficiency (the vertical scale in Figure 12 is arbitrary but proportional
to the signal amplitude produced by each strip).

 
(a) (b) 

Figure 12. Response of the photodiode irradiated by a He-Ne lamp. Two monochromatic wavelengths
were selected by a Jobin-Yvon monochromator: (a) λ = 58 nm and (b) λ = 30.4 nm. The vertical scale
is arbitrary but proportional to the signal amplitude produced by each strip.

The linearity of the response versus photon flux impinging on the detector was
measured for each strip, still using the He lamp without using the monochromator. As an
example of the results, the response versus the plasma current of the He lamp is plotted
in Figure 13.

Figure 13. Measured linearity of one strip versus the plasma current of the He-Ne lamp.

4. Discussion
The results obtained using soft X-rays and UV radiation clearly point out the very good

performances of the new diamond-based photodiode in terms of 1D imaging performances.
All the requested features of a photodiode to be used for imaging are met. The use of
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non-metallic strips seems not affect the properties of the new photodiode, rendering it
comparable to photodiodes made with metallic contacts.

The construction procedure of the photodiode is based on a combination of pho-
tolithography and chemical vapour deposition of synthetic single crystal diamond tech-
niques. By changing the number of strips, the spacing between strips and the thickness of
the intrinsic active diamond layer during fabrication, different types of photodiodes can be
produced in our laboratory, each with specific characteristics and performances. This was
also performed (not reported in this work); other detectors were produced with strip pitch
widths of 70 µm and 90 µm and with inter-strip distances of 4 µm and 10 µm. It was noted
that the pitch width and the distance between two strips does not influence the presence
of the sharp current peaks discussed in Figure 9. The results for detectors with different
dimensions were always consistent with those discussed in this paper and demonstrated
the good performances of these devices. Therefore, it ought to be stressed that only the
detector discussed in this paper was tested at DLS with soft X-rays. The most limiting
factor is still in the dimensions of the used HTHP diamond substrate, which usually has a
side of 3 or 4.5 mm.

Since in the various produced detectors some of the strips were showing problems (e.g.,
high dark current and/or capacitance values) or were not working at all, improvement in
terms of the fabrication technique is necessary. Possible causes of the mentioned problems
could be related to the lift-off phase. It is known that there are three common disadvantages
of this technique: (i) retention, that is, unwanted parts of the metal layer remaining on the
wafer; (ii) formation of “ears” which occurs when the metal is deposited, and it covers
the sidewalls of the resist; and (iii) redeposition. This last problem arises when particles
of metal re-attach to the surface, at a random location. It is very difficult to remove these
particles after the wafer has dried.

To solve or at least reduce these problems, it is necessary to improve the constructing
procedure, which is presently conducted in our laboratory and in the future will require a
customized procedure.

Despite the mentioned drawbacks, the excellent imaging properties shown above
encourage further development of the device. One point to note is the 1D imaging per-
formances, which can represent a limiting factor for the photodetector. To this end, a
new version of the detector with enhanced 2D imaging capabilities is under study and
design. The basic idea is to create a double-sided photodiode by also depositing the strips
on the other face of the HTHP diamond substrate. The latter, which is usually 300 µm
thick, must be properly reduced in thickness (e.g., to 20–30 µm) using reactive ion etching
(RIE), in order to reduce the attenuation of the X-ray passing through the HTHP substrate.
Secondly, the new p-doped diamond strips must be deposited at 90◦ with respect to those
deposited on the first face of the HTHP substrate; in this way, a matrix-like structure will
be obtained. This would allow for 2D capabilities. Of course, owing to the presence of
the HTHP substrate, the detector is intended to be used with soft X-rays, whose range
is dependent upon the HTHTP substrate thickness. Possible applications could be as an
active X-ray beam monitor or as a compact detector in a tomography system.

5. Conclusions
A prototype of a single crystal diamond detector with buried p-type diamond strips,

selectively grown on a commercial HPHT diamond substrate, has been developed to
provide 1D spatial resolution in an effective horizontal dimension of 3.2 mm. This structure
allows us to avoid spurious contribution from SEE emitted from the illuminated surface.
These secondary electrons strongly affect the detection of extreme UV radiation and the
prototype detector has been demonstrated to effectively solve the SEE problem. A new
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detector with 2D imaging capabilities is under study, which could be proposed for use in
X-ray detection. It is based on p-type diamond strips deposited on both sides of the HPHT
substrate. The strips of one face must be deposited at 90◦ with respect to those of the other
face, in order to form a matrix-like structure. The HPHT substrate, in turn, needs to be thin,
e.g., 20–30 µm, so as to reduce X-ray attenuation.
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