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About us

lon implantation Quantum

What doeS Diatope Oﬂ:er? &annealing characterization

We at Diatope develop and produce synthetic
diamond material with qubit and sensor proper-
ties designed and optimized for quantum sensing
and computing applications.

Controlling the diamond composition on the
atomic level is one of the key advantages of
Diatope's production methods. We achieve
this by combining CVD diamond growth, ion
implantation and quantum characterization.
By building the world’s first quantum diamond =  |sotopically purified CVD layers =  NVcenters coupledto 3C spins
fabrication line, we will become a key enabler for on (100) and (111) for quantum devices

the solid-state quantum ecosystem.

We offer different diamond configurations ranging = NVdoping (100) & (111) = Combining ionimplantation and
from isotopically -purified high quality diamond CVD overgrowth

layers (2C and ™C) to reliably produced single

or ensemble NV centers with certified and repro-

ducable properties, such as depth with respect to =  NVcenters for external = Fabrication line under construction
the diamond surface, density and coherence time. spin sensing
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SPECIFICATIONS

12C ~100nm

Substrate (100)

12¢c enrichment
0.1% -99.99%

Layer thickness
0.02um - 0.3pym

Overall diamond thickness
20pm -500pm

Pure Diamond Layer

A pure diamond layer is produced on top of a high
purity diamond substrate and are offered in thick-
nesses starting from 20nm.

Depending on the application nuclear spins are
needed or unwanted inside the diamond layer.
Therefore, the isotopic composition of the pro-
duced pure diamond layer can be selected in the
range of 98.9% (natural abundance) up to 99.99%
for 2C and in the range of 0.01%6-99.9% for 3C.

No NV centers are present in the layer and the
nitrogen content is low. This material is suitable
for customers who are interested in producing
color centers by themselves, or require specific
isotopic compostions.

PURE DIAMOND LAYER

No NVs

Single NVs

Single NV centers are produced by low energy ion
implantation or soft nitrogen doping during CVD
diamond growth, followed by a high temperature
annealing step.

Single NV centers can be produced in close
proximity to the diamond surface (2-5nm) or
deeper in the diamond (up to 100nm). The isotopic
composition of the surrounding diamond matrix
can be tailored to meet customer needs.

Such diamonds can be used for quantum com-
puting applications, when NVs are deep in the
diamond, or quantum sensing of quantities out-
side of the diamond, which can be measured with
very high spatial resolution.

POSSIBLE NV-POSITIONS

At surface Buried in diamond

‘NV

~

SPECIFICATIONS

12C ~ 100nm
Substrate (111)

12¢c enrichment
0.1% -99.99%

Layer thickness
0.02um - 0.3pym

Overall diamond thickness
20pm -500pm

CORE PROPERTIES

DepthofNVs ~ 5nm  100nm
T2 (Hahnecho) 10us  400us

T2*(Ramsey) 1us 10us
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SPECIFICATIONS

12C ~100nm
Substrate (100)

12¢c enrichment
0.1% -99.99%

Layer thickness
0.02pum - 5pm

Overall diamond thickness
20pm -500pm

NV layer thickness
Tnm-5um

CORE PROPERTIES

NV Density 10ppb 1ppm
Depth of NVs 5nm  100nm
T2 (Hahnecho) 1us  0.8us

T2*(Ramsey) 120ns 100ns

Ensemble NVs

Ensemble NV centers, mainly for magnetometry
applications, are extremely popular at the
moment. Due to the summed optical signal of
the individual defect centers, detection in the
component of a quantum sensor or computer is
comparatively simple. In addition, the sensitivity
is enhanced because the number of possible
quantum sensors is automatically increased.
NV rich layers up to 2ppm in density can be
positioned close to the diamond surface or buried
deeper in the diamond crystal. Alternatively,
the entire diamond can be equipped with NV
centers, providing the highest optical intensity
available in diamond quantum technology.

POSSIBLE NV-POSITIONS

At surface Buried in diamond

Entire diamond

(111) Oriented Diamonds

The usage of (111) oriented diamond crystal offers
the advantage, that in-grown NV centers are
all pointing in the same direction. So, instead of
four differently oriented NV groups, which is the
case in (100) oriented diamonds, here only one
is present. For this reason, the signal, which
carries the magnetic information, and there-
fore the sensitivity, are four times higher. Such
preferentially-aligned NV center ensembles can
be produced in several densities up to 2 ppm in
layer thicknesses between 20nm-10um. They can
be positioned either close to the diamond surface
or buried deeper in the diamond.

POSSIBLE NV-POSITIONS

At surface Buried in diamond
No NVs

SPECIFICATIONS

12C ~ 100nm
Substrate (111)

12¢c enrichment
0.1% -99.99%

Layer thickness
0.02um-2pum

Overall diamond thickness
20pm -500pm

NV layer thickness
Tnm-Tym

CORE PROPERTIES

NV Density 10ppb 1ppm
Depth of NVs 5nm  100nm
T2 (Hahnecho) 1us  0.8us

T2*(Ramsey) 120ns 100ns



