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NV centers in diamond are investigated for quan-
tum applications owing to their outstanding properties
such as a long spin coherence time even at room tem-
perature V. Nitrogen ion-implantation is one of the best
methods for generating NV centers in diamond devices
2, However, ion-implantation induces crystal defects in
addition to NV centers 3. Recently, we reported the ex-
istence of nitrogen-related deep defects levels in verti-
cal diamond Schottky diodes (VDSD) with nitrogen
ion-implanted layer by transient photocapacitance
spectroscopy (1.2 and 2.2 eV below conduction band
edge) ¥ .Thus far, the effect of such defects on NV cen-
ters features are still unclear. In this paper, NV centers
generated by ion-implantation in VDSD are investi-
gated by photoluminescence (PL) and optical detected
magnetic resonance (ODMR).

VDSDs with nitrogen-ion implanted layer have
been fabricated. The detailed fabrication process is re-
ported in ref . Nitrogen ion was then implanted in the
epitaxial layer with an energy of 80 keV (dose of 102
ions cm™, implantation depth: 100 nm). Ti (30 nm)/Pt
(30 nm)/Au (100 nm) metallic stack was deposited at
the bottom of sample and annealed at 420°C to form
ohmic contact 10-nm-thick Mo electrodes (300 um in
diameter) were fabricated at the top side of the sample
to form Schottky contact. PL and OMDR were per-
formed by using a homemade confocal microscope sys-
tem.

The PL and ODMR measurements were carried on
NV centers located below the semi-transparent Mo
electrode. PL and ODMR measurements were taken at
different applied reverse voltage (Vr) across VDSDs.
Fig.1 (a) shows the achieved PL spectrums. At 0 V, both
NV?%and NV- ZPL (at 575 nm and 637 nm respectively)
were observed in the PL spectrum. The intensity of NV?
ZPL was higher than that of NV". For applied reverse
voltage (Vr) > 0V, the intensity of NV~ ZPL and phonon
sideband increased with Vr whereas the intensity of
NV? ZPL decreased. The decreased in the intensity of
NV?ZPL was ascribed to the ionization of NV%into NV-
under high Vr due to the band bending in the space
charge region ¥. Fig.1 (b) shows the ODMR spectrums
measured for Vr ranging from 0 — 40 V. The achieved
ODMR spectrums exhibited resonance dips. It has been
found that the resonance dip split for Vr > 10 V. Such
dips splitting induced by increasing Vr was ascribed to
the Stark effect . The dips splitting was related to an
increase in electric field within the Schottky diode. In

2

summary, we performed ODMR on nitrogen ion im-
planted Schottky diode and we observed ODMR split-
ting due to effect of electric field produces inside space
charge region. lon implantation can introduce defects
in diamond due to high energy ion bombardment into
diamond lattice, we can use OMDR technic to measure
the disturbance cause by these defects and determining
the electric field strength.

10

r . : : i :
(a) Applied reverse
voltage Vr:
— —Vr:0Vv
S 8f——vr1ov
©  ||l—vr20V
mC’ —Vr:30V
‘>_|< 6 Vr: 40V
2
X7
c
G af
=
T Fiqure 1
ar show
VDSD op-
. . . . . . tical char-

0
550 575 600 625 650 675 700 725 gcteriza-

Wavelength (nm) tion. (a)

vr:0V| NV center

M\/fﬂﬂ spectrum

Vr: 10V

"'*——H\/\/—'—‘—‘—”‘ at different

vr:20v| applied
’——‘\‘\«\/\/“"""—' bias. (b)
vr:30v| ODMR
spectrum
W at different
applied

=
N

Intensity (a.u)

bias.
252 2,63 204 2.85 2.6 267 2.68 289 290 2.01 292
Frequency (GHz)
Reterences:
1) Y. Wu, Y. Wang, X. Qin, X. Rong and J. Du, npj
Quantum Inf. [ DOI:10.1038/s41534-019-0129-z].
2) A. Haque and S. Sumaiya, J. Manuf. Mater. Process.
1[1], 6 (2017).
3) J. Guo, A. Traore, M. H. Bin Abu Bakar, T. Makino,

S. Yamasaki, M. Ogura and T. Sakurai, Jpn. J. Appl.
Phys. [ DOI:10.35848/1347-4065/ab7091].

4) C. Schreyvogel, V. Polyakov, R. Wunderlich, J.
Meijer and C. E. Nebel, Sci. Rep.
[ DOI:10.1038/srep12160].

5) L. Robledo, H. Bernien, I. Van Weperen and R.
Hanson, Phys. Rev. Lett. 105 [17], 1 (2010).

05-107

EE2EISAYEZENFZMBER BETFRE (2021 TV NEE (BEXFE XBFvV/IR & FU51V))

6.2



