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PF1383

ASSIHGNMENT

PARTIES:

SFECTRAL IMACING LABORATORY INC, 2130 Fast Walmw Sweet, Pasadenn, CA 91107 (the
“Assignor’}; and

ELEMENT SIX TECHNOLOGIES LIMITED, 2 company registered in Foglend & Wales undes Lenmpany
number GEI06602 having s registered office at Giobal Innovation Centre, Fenmi Avenue, Harwell Oixfaed,
Brideot, Omfordshive, OX11 O0R, UK {the " Assignee™);

each 3 "Party” and together the "Parties”.

BEFINITIONS:

For the purpases of this Assignment:

“Invention” shall mean the invention as desonibed in the Schedule attached to this assignment,

WHEREAS:

Al

0.

The Assignor sssigns o the Assignee, with full title guaraniee, 2l vights in and 1o the Invention for the full
duration of sush sghis, wherever in the world eaforceahie,

Fur the aveidance afdeubt, snd 55 s 1o confiem the Assignee’s legal title to the same, the Partics hsve ag areed
Lo mecuie this Assivniment for the purposs of ensuring that ail the A wr's nights in the Invention and afl

neilucived propesiy nighty reluting therete g vestesd 1 die Asstanos

FU B aGREED THAT:

iIn consideration of the sum of US 8] {one US dollar) paid by the Assiznee 1o the Assipnor, the roceipt of which g
hereby ackaowledged:

2

The Assignor hereby assigns o the Assignes ofl the Assignor™s propedty ripht it and interest in and 1o the
Favertion for ol velevant states including without Hmiation:

{a} the right to apply for and obiain patents in respect of the Invention in any country in the world:
(& all rght tile and interost i the Invention and all patent applications and patents which may 3t any

tme derive or result or claim pnority fom the same, including any divisionals, contnuations,
reissues, resxamination cenificases, exisnsions, renewals and registrations in relstion to any thereof
and ail snd any other rights in the Invention comprised in any of the same fogether referred to as the

“Patent Rights};

fo) the benefivof all prionity dawes:

{d) the righi to seek and obtain registeations in any country in thewarld in respect of axy patent deriving
from the Tnvertion or otherwise included in the Patent Rights;

{e} the nght o we for and obusin tnjuncuve relicf, domages and all other relief in vespect of any

infringement or misuse (whtther past present or futuve} of any of the Patent Rights nr of the nghis
sonferred by publication of suy of the same.

7 hereby agrees to execute all such documents and do all such things 2y may be reguired by ihe
faw r‘i any country v order 1 record the Patent Rights in the.name a)f’me ABgIgnes

gment shall be g c-'rcfi aud the parties submit 1o the exclusive junsdiction of the
Ssstpament;

\
Aarts i respett of any dapuie relsting o this &

CEnplah lay
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Signed on behalf of
SPECTRAL IMAGING LABORATORY INC
Lregistesed wthe UX)

the .s\ss;s;fs?ﬁ:c},&ﬁ*-?‘j; z 3

Sigpature;

mame: Francis M. Reiningex

Tile: President

Dae; 21 Decewmber 201

Signed on hehalf of

ELEMENT SIX TECHNQLOGIES LIMITED
{registered 1 UK}

{the ASSIONEE}

Signature:

Vg
Nome: Vi3
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SCHEDULE

{(DRAFT PATENT SPECIFICATION ENTITLED SYNTHETIC BIAMOND PLATES)

PATENT
REEL: 049511 FRAME: 0798



RYMNTHETIC BIAMOND PLATES

HE Governmend Righis Statemipm

This invention was made with US Government support under Contract No. FABSS51-14-C-0175
awarded by the United States Alr Force. The US Government has certain rights in this invention.

Field of Invention

The present invention relates to synthetic diamond plates, arrays of such plates, and mounting
configurations for such plates.

Backeruund of heention

Plates of synthetic diamand material are now available in a variety of different grades and for a range
of spplications.  Examples include optizal grades of synthetic diamond material for optical
applications, thermal grades of synthetic dismond material for thermal management in
serniconductor applications, and electrically conductive boron doped diamong grades for electrodes
in electrochemical applications.  Synthetic diamand materials have a number of advantageous
features for such applications including extreme hardness, high optical transparency across @ wide
frequency range, high thermal conductivity, chemicsl inertness, snd wide potential window.

There remain several problems in utifizing synthetic diamond plates for certain applications. One of
tve main limitations for applications which require large area plates is that plates of syntheticdiamond
material are only available up to a certain size. This size limitation is a result of the difficulty in
generating and maintaining the extreme conditions required to grow dismond material over a large
area. The largest high quality synthetic diamond plates currently available are polyorystalline chemical
vapour deposited {LVD} diamond plates which can be fabricated as circudar wafers up to around 120
mun i diameter. The circular symmetry of such large area wafers is inherent from the circular
symmetry of the microwave plasma activated chemical vapour deposition apparatus used in the
synthesis process.

While synthetic diamond plates have extreme hardness and resistance to scratching, the diamond
material is britthe and can be prone to fracture if not mounied and handied correctly. Furthermore,
the combination of high hardness and low toughness can make dismond material difficult to process
inte precise geometries without fracturing the materal or introducing significant surface and sub-
surface damage.

Further still, while the chemical inertness of diameond can be an advantage for many applications, it
does mean that dismond components can he difficult to bond into mounting configurations using
standard adhesives and mounting structures. Further still, while the low thermal expansion coefficient
of diamond material can be advantagecus, for exampie to avoid thermal lensing effects, the rigidity
of the diamond material in combination with a thermal expansion mismatch 1o the mounting material
can lead to thermally induced stresses and potential de-bonding or fracture of the diamond
component.

it will be apparent from the above that many of the advantageous features of diamond materia! also
caused problems in manufacturing the material inte engineered pants and integrating thoss parts Into
devices.  That seid, dewelopments in dlamond processing, costing, mounting, and bonding
techrologies now enable dismond 10 e manipuiated and customized into 2 range of shapes and
integrated and bonded into 3 wide range of devices and applications.  For example, sdvances in
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diamond processing techoologies have enabled the fabrication of complex three-dimensional
diamond tool geometries and optical components. Surface finishing technologies can now achieve
extreme levels of flatress and smoothness with low levels of surface damage for advanced optical
applications. Biamond susfaces can be precisely patierned mimicking the structure of a moth's eye
o achieve antireflective surfaces and diffractive optics without reguiring further surface coatings thus
increasing the damage threshold of diamond optics in high power applications.  Further sl
metaflization and konding schemes have been developed to integrate dismond components iMo
slectronic and optical devices with a high degree of mechanical stability and increased thermal
performance. For advanced high power semiconductor devices, technigues have also been developed
to directly grow diamond material onto semiconductor components ~ a direct iftegration that
achisves step-changes in thermal performance.

Despite significant progress belng made in terms of the size and form of synthetic diamond
compuanents and methodology for integrating such compuongnts into devices, mitations still exist and
it is far from trivial to design, Tabricate, and integrate synihetic dismond components into devices in
3 way which maximizes the advantageous features of dismongd materizl while minimizing
disadvantages arlsing from the extreme properties of the material,

Suinmaty of fnvention

The present inventors have realized that for certain applications which require & large area diamand
compenent then it can be advantagenus, or even required, to fabricate such a component utilizing a
pluraiity of synthetic diameond plates rather than a single large area synthetic diamond plate. This may
he the case if the area requirement for the end applivation exceeds the size of currently avaiiable
synthetic diamond plates. Even when the application size requirement falls within current size
limitations, if the application exerts significant stress on the synthetic diamond plate which could lead
to fracture of a single large ares diamond component, it may be advantageous to utilize & plurality of
srnaller synthetic diamond plates 1o reduce the impact of fracture faiiures. &s such, some applications
would be advantageously addressed using an array of synthetic diamond plates (o increase the size
and rabustness of a compenent. Using an array of synthetic diamond plates alse increases the degree
of flexibility to form a wide range of geometric configurations, including planar and non-planar
configurations.

in light of the above, the present Inventors have considered requirements for provision of an arvay of
synthetic dizmond plates. In this regard, the first problem is that as previously indicated the large
high guality synthetic diamond plates currently available are polyorysialline OVD diamond plates
which are typically clrcular in form, the circular symmetry being inherent from the circuslar symmstry
of the microwave plasma activated chemical vapour deposition apparatus used in the synthesis
process. An array of such circular synthetic diamond plates includes significant gaps between the
cireutar piates.

For an array of synthetic diamond plates with only small gaps betwseen adjacent plates then a
polygona! synthetic diamond plate shape would be preferable, e.g. triangular, square, rectangular,
trapezoidal, pentagonal, or hexagonal, The preferred polygonal shape will depend on the desived
array geometry including whether the array is to be planar or non-planar.

For most materfals, selection of 3 desired polygonal plate geometry would not be particularly
problematic. However, this can be problematic for synthetic diamond material due to s extreme
hardness, low toughness, low thermal expansion coefficient, and difficulty in praviding a strong and
reliable bond. it is particularly problematic to provide a stable mounted synthetic diamond plate
having & non-tircular gepmetry a3 3 mounted polygonal synthetic diamond plate Is prong to high
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stresses in corner regions. This probiem is exacerbated if the synthetic dismond plate is subjected to
significant mechanical and thermal stresses in use leading to de-bonding or fracture of the plate,

i light of the above, the present inventors have determined that: {i} certain applications would be
best servad using 2n array of synthetic diamond plates; (i} typical circular synthetic diamond plates
do not pack together without leaving large gaps between adjacent plates and thus an array of
potygonal synthetic diamond plates which can be closely packed together leaving smaller gaps will be
preferable for certain applications; {iii} the geometry of polygonal synthetic diamond plates needs to
ke carefully designed o reduce stresses in use, particular ib corner regions; and {iv] the mounting
configuration also needs 1o be carefully designed 1o reduce stresses in use, particular in comer
regions.

According to a first aspect of the present invention there iy provided a synthetic diamond plate
comprising:

2 polygenal plate formed of synthetic diameond material,

the polypone! plate of synthetic dismond material having a thickness in arange 0.4 mm 0 1.5

mn, and
rounded corners having a radius of curvature in & range 1 mm to 8 mim.

With regard to this aspect of the invention, it has been found that a combination of thickness and
camer radius of curvature is imporiant for providing 3 polygonal synthetic diamond plate which has
sutficient strength and which has reduced stress concentration in the corners whan mounted in use.

&ccording 1o 8 second aspect ofthe present invention there is provided an array comprising a plurality
of polygonal synthetic diamond plates according to the first aspect of the invention. The polvgonal
shapad synthetic diamond plates can be close packed 10 form an arvay with & reduced gap ares
compared with circular plates.

According to 3 third aspect of the present invention there is provided a mounted synthetic diamond
plate comprising:

2 polygonal synthetic diamond plate according o the first aspect of the invention; and

a base to which the polygonal synthetic diamond piste is bonded,

whaerein the base comprises 3 cooling channel,

With regard to this aspect of the invention, it has been found that the provision of 2 cooling channel
in the base of 2 mounted polygonal synthetic diamaond plate can further reduge stress concentration
in cornecs of the polygonal synthetic diamond plate.

According 1o a fourth aspect of tha present invention there is provided an array of mounted synthetic
diamond piates comprising:
a plurality of mounted synthetic diamond piates according to the third aspect of the invention,
wherein the cooling channsgls of the mounted synthetic diamond plates are linked to form a
commaon cooling channel across the array of mounted synthetic diemond plates.

With regard to this aspect of the invention, i has been found that an array of mounted synthetic
diamond piates can be linked to have a common cooling channel to reduce stress concentration in
corners of the polygonal synthetic diemond plates while maintaining a relatively simple cooling system
structure.

Embodiments of the present inventinn incdluding further optional and preferred festuras are desceribed
in the delatied desoription.
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Belef Beadrinilorde! She Digwings

For a better understanding of the present invention and to show how the same may be carried into
effect, embodiments of the present invention will now be described by way of exampie only with
reference to the sccompanying drawings, in which:

Figures 1{a} to 1{f} show schematic ilhustrations of polygonal synthetic diamond plates: {a) triangular;
{b) square (¢} rectangular; {d} trapezoidal; {e} pentagonal, or {f} hexagonal;

Figures 2{a} and 2{b} show different views of a mounted polygonal synthetic diamond plate;

Figure 3 shows an array of mounted synthetic diarnand plates with cosling channels linked vis coaling
klocks to form a common cosling channel; and

Figure 4 shows a support plate on which the array of mounted synthedic dlamond plates are mounted.

m{ka 3 2 i((}ﬁ

As described in the summary of invention section, ane aspect of the present invention is concerned
with the fabrication of polygonel synthetic diamond plates which can be configured into an arrsy. For
exampie, the polygonal piates of synthetic diamond material can be irianguler, square, rectanguiar,
trapezoidal, pentagonsl, or hexagonal 3s Hustrated in Figures 1a) to 10}, The preferred polvgonal
shape will depend on the desired array geometry including whether the array is te o2 planar or non-
planar. For example, risngular, sguars, rectanguiar, and hexagona! plates can be used to form planar
arrays whereas traprzoidel and pantagonal platas ars mave suitable for fabricating non-planar arrays
such as over conical or curved mounting configurations.

It has been found that a combination of thickness t and corner radius of curvature r of the polygonal
synthetic diamond plates is important for providing & polygonal synthetic diamond plate which has
sufficient strength and which has reduced stress concentration in the corners when mounted in use
and while also providing sufficient heat spreading capability. The polygonal plates of synthetic
diamond matarial have a thickngss ina range 0.4 mm to 1.5 mm and optionaliyina range 4 mmto 1.2
mm, 0.4 mm toe 1.0 mm, 0.4 mm to 0.8 mm, or 0.5 mm to 0.7 mm. The polygonal plates of synthetic
dismaond material alse have rounded corners having a radius of curvature in 2 range 1 mm 1o § mm
andoptionally in a range I mm © 5 mm, 2 mm to 4 mm, or 2 mm o 3 mm. The polygonal plates of
synthstic diamond material can have 3 largest linear dimension in a range 30 mm to 120 mm, 20 mm
to 100 mm, 20 mm to 80 mm, 20 ram to 60 mm, or 20 mm to 40 mm. Such plates can be formed of
polverystalline VD diamond material. The type and grade of synthetic diamond material will depend
on the end application requirements. For example, the polygonal synthetic dismond plates can be
formed of an optical grade of synthetic diamaond material and an array of such plates can form an
optical window with each polygonal synthstic diamond plate defining a clear aperture for transmission
of light. Alternatively, the polygonal synthetic dismond plates can be formed of & thermal grade of
synthetic diamond material and an array of such plates can form a heat spreading substrate mounted
on a heat sink for thermal management of a plurality of semiconductor components. Alternatively
still, the polygonal synthetic diamond plates can be formed of electrically conductive boron doped
diamond material and an array of such plates can form an array of electrodes for electrochemical
applications.

it has been found that for polygona! synthetic diamond pigtes, sharp cormers are not favourasle from
the perspective of stress congenirations either from the perspactive of the synthetic diamaond plate

s

PATENT
REEL: 049511 FRAME: 0802



or the mount on which the plate it bonded. it is notable, for example, that 3 square plate geometry
has a significantly higher maximum principal stressin the cornersof the synthetic diamond piats than
inn a circular plate geometry, The concern here is that these stresses present a risk to the synthelic
diamond plate integrity and that a safety factor should be oiserved (g.g. such that the maximum stress
15 at {east four times fower than the theoretical value Tor synthetic diamond fracture). Stresses have
been mapped from -200 to +200 MFPa for diferent configurations with the working hypothesis that a
value beiow 80MPa gives a x4 safety factor. For example, for a 25 mm sguare synthetic diamond plate
it is found that a 2 internal radius of curvature at the corners gave 3 significant reduction in stress
in the synthetic diamond plate and the mount on which the plate 5 bonded, but that Increasing the
radius of curvature to significantly larger values doesn't give a substantial further improvement in
stress reduction. Furthermore, kesping the radius of curvature small avolds undue clear aperture
reduction. As such, there s an optima! range for radius of curvature at the corners of & poelygonal
plate of syathetic-diamond material.

The effect of varying thickness of the synthetic diamond plates was studised by modeliing mounted
diamond plates of thickness varying between, for example, 0.45 muw and 1.0 mm. The 0.45mm and
U.5mim thick synthetic diamond windows are both in compression while for 0.6 mm thickness and
above the synthetic diamond plates are in tension on the top surface of the plates. Increasing the
thickness leads to an ngrease in tensile stress which can ultimastely lead to failure of the synthetic
diamond plate.

Reducing the thickness of the polygons! synthetic diamond plate a3nd providing sullably rounded
corners ¢an thus ensure that the stress in the plate when bonded to a mounting is essentially ali
compressive so there is no risk of fracture, However, there are concerns over the effectivensss of a
thinner window in terras of basic strength and also in terms of heat spreading capability. in thisregard,
2 mechanical model was run 358 steady statethermal mode! assuming simplified boundary conditions
of a uniform 0.83W/mm? heat flux on the surface of the synthetic diamond plate, a coolant fluid
temperature of 25°%C and a boundary film condition simplified to give 5,000/ m’K heat transfer
cogfficient. The maodels show that, as expected, the thinner synthetic diamond plates run somewhat
hotter under these conditions, &s such, for certain applications a plate thickness of greater than 0.4
or (.45 mm can be peeferable.

Figure 2{a) shows an example of a mounted synthetic dismond plate. The mounted synthetic diamond
plate comprises a polygonal synthetivdiamond plate 20 as previously described and & base 22 ta which
the polygonal synthetlic diamond plate 20 is bonded. The base 22 comprises a cooling channel 24
having an inlet 26 and an cutlet 28. {t has been found that the provision of & cosling channel 24 in the
base of a mounted polygonal synthetic dismond plate can further reduce stress concentration in
corners of the polygonal synthetic diamond plate 20. Preferably the cooling channel 24 follows the
polygonal outline of the pobygonat synthetic diamond plate 20 and also has curved corners as
filustrated by the dashed lines in Figure 2{a} which show the path of the cooling channel 24 through
the base 22. The base 22 defines an apertyre 30 across which the polvgonal synthetic diamond plate
20 4s bonded to form an optical window. Fastening holes 32 are also provided ia the base formounting
to a further support plate to form an array of such mounted synthetic diamend plates.

Figure 2{b} shows a cross-section through 3 portion of the mountad synthetic diamond plate. The
base comprises a mount 34 in which the cooling channe! 24 is formed and a back plate 36 which seals
the cooling channel. The mount and back plate can be formead of mokbdenum, a molybdenum glloy,
or siticon carbide. The polygonal synthetic dismond plate 20 and the back plate 36 are bonded to the
mount 34 via, for example, braze bonds, diffusion bonds, or other suitable bonds 38, 40. it has been
found that Increasing the thickness of the back plate under the channel reduces stress in the polygonal
syathetic digmond plate and mount. H has also been found that rounding the cooling channal also
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heips to stiffen the mount and reduce siress in the polygonal synthetic diamond plate. Further stiil,
reducing the thickness of one or bath of the bonds 38, 40 {eg. to 0.14 mm} also has been found to
reduce stress in the polygonal synthetic diamond plate. In addition, reducing the width of the bonds
38, 40 {e.g. from Smm to 3mm} again achieves a reduction in stress. Accordingly, provision of rounded
corners for the cooling channel, increasing the thickness of the back plate, and reduding the thickness
and width of the bonds have all been found to provide a more favourable stress distribution in the
mounted polygonal synthetic diamond plate configuration.

For certain applications the polygonal synthetic diamond plate is bonded to the base via & bond which
has a bonding temperature less than 800°C, 780°%C, 600°C, 300°%C, or 480°C. Bxamples include low
temperature braze bonds and low temperature metal diffusion bonds {e.g. using gold or aluminium},
A low temperature bond is advantagecus to alieviate problems of thermal expansion coefficient
mismatch between the diamond plate and the base generating stress and potentisily leading to
warpage of the diamond plate from a desived geometry {e.g. & precise optical Batness).

For certain applications, both the bond 38 hetween the polygonal synthetic diamond plate and mount
and the bond 49 between the back plate and mount should be configured to be leak tight to < 1o
mbar ifs. When this is a critical application reguirement, materials utilized for the mount 34 and back
plate 36 must also have sufficiently low porosity to meet this requirement.

Figure 3 shows an array of mounted synthetic diarmond plates which comprises a plurgltity of mounted
synthetic diamond plates 58, 507, 507, As previously described, each maounted synthetic digmond
plate comprises a polygonal synthetic dismond plate 20, 20, 207 and a base 22, 22, 237 10 which the
polvgonal synthetic dismong plate is bonded. £ach base comprises 2 cooling channel having an inlet
and an outlet. The cooiing channels of the mounted synthetic diamond plates are linked to form g
common cooting channel across the array of mounted synthetic diamond piztes with 3 single inlel 52
and @ single outlet 54, in the ustrated smbodiment, the cooling channels of adisrent mounted
synthetic diarond plates are linked via cocling bocks 56 in which link channels are disposed.

Figure 4 shows a support plate 80 to which gach of the mounted synthetiec diamond plates ¢an be
mounted to form the array. The support plate 60 comprises apertures 82 and fastening holes 64
carresponding to those in each of the mounted synthetic diamond plates. As an alternstive to
providing cocling blocks as & means of linking, the cooling channels of adiacent mounted synthetic
diamond plates as illustrated in Figure 3, one or more channels can be provided in the support plate
1o link the cooling channels of the mounted synthetic diamond plates.

Embodiments of the present invention are capable of providing arrays of polygonal synthetic diamond
plates in a range of geometries and for 3 range of applisations. Characteristics of the wynthetic
diamond plates and of the mounting configuration have been investigated to take into account stress
management, strength, and thermal performance. Mansgement of these paramsters also enables
the mountad polygonal synthetic diamond plates 1o achieve and maintain 3 high degree of flatness
and geometric stability which can be critical for certain applications.

While this invention has been particularly shown and described with reference to embodiments, it will
be understood to those skiiled in the art that varipus changes in form and detail may be made without
departing from the scope of the invention as defined by the appending claima.
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i A synthetic diamond plate comprising:

3 poivgonal plate formed of synthetic diamond material,

the polygonal plate of synthetic diamond material having a thickness inarange 04 mmto 1l
mm, and

rounded corners having a radius of curvature in a range 1 mm to S mm.

2. A synthetic diamond plate according to claim 1,
wherein the polygonal plate of synthetic diamond material is triangutar, square, recla ngular,
trapezoidsl, pentagonal, or hexagonal.

3. A synthetic diamond plate according to claim 1 or 2,
wherein the thickness is in a range 0.4 mm to 1.2 mm, 0.4 mm to 1.0 mm, 04 mm to 0.8 mm,
or 8.5 mm 10 0.7 mm.

3. A synthetic diamond plate according to any preceding claim,
wherein the radius of curvature of the rounded cornersis in a range 1 mm o 3 mm, 2mm to
4 mm, or 2 mm {0 3 min,

6. & synthetic diamond plate sccording to any preceding claim,
wherein the polygonal plate is formed of polycrystaliine CvD diamend material

7. Ar array comprising a plurality of polygonal synthetic diamond plates according {0 any
preceding claim.

g An array according to claim 7, wherein the polygonal synthetic diamand plates are formed of
an optical grade of synthetic diamond material and the array forms an optical window with esch
pelygonal synthietic diamond plate defining a clear aperture for transmission of light.

3. An array according to claim 7, wherein the polygonal synthetic diamond plates are formed of
a thermal grade of synthetic diamond material and the array forms 2 heat spreading substrate
mounted on a heat sink for thermal management of a plurality of semiconductor components.

10 An array sccording to claim 7, wherein the polygonal synthetic diamand plates are formed of
electrically conductive boron doped dismond material and the array forms an array of electrodes for
electrochemical applications.

11, & mpunted synthetic diamond plate comprising:
& polygonal synthetic diamond plate according to any one of claims 1 to & and
a hase to which the polygonal synthetic diamond plate is bonded,
wherein the base comprises a cooling channel.

et
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wherein the cooling channel follows the polvgonal cutline of the paivgonal synthetic diamond
plate,

13, A& mounted synthetic diamond plate according to claim 13,
wherein the base comprises a mount in which the cooling channel is formed and a back plate

which seabs the cooling channel.

14, & mounted synthetic diamond plate according to any one of claims claim 11 to 13,
wherein the base is formed of molybdenum, a molybdenum alioy, or silivon carbide,

15, A mounted synthetic diamond plate according to any one of claims 11 to 14,
wherein the polygonal synthetic diamond plate is bonded to the base via a bond which has a
bonding temperature fess than 860°C, 700°C, 800°C, 300°C, or 480°C.

15. A mounted synthetic diamond plate accarding to any one of dlaims 11 o 15,
wherein the polygonal synthetic diamond plate is bonded to the base via a braze bond or a

diffusion bond.

i7. A mounted synthetic dismond plate according to any one of claims 1110 16,
wharein the base defings an aperture across which the polygonal synthetic diamond plate i
bonded to form an optical window.

15, Anarray of mounted synthetic dlamond plates comprising:
a plurality of mounted synthelic diamond plates atcording 10 any one of claims 11 30 17,

wherein the cooling channeds of the mounted spnthetic diamand plates are Hnked to form g
common cooling channe! seross the array of mounted synthetic diamond plates.

18, An array of mounted synthefic diamond plates according to claim 18,

wherein the plurality of mounted synthetic diamend plates are further mounted on 3 support
plate which includes ane or more channels to link the cooling channels of the mounted synthetic
diamond plates.

20, A array of mounted synthetic diamond plates according to claim 18,
wherein the cooling channels of adjacent mounted synthetic diamond plates are linked via
copling blocks in which link channels are disposed.
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