- 15 - CLAIMS 1. A method of forming mono-crystalline diamond by chemical
vapour deposition, the method comprising the steps of: (a) providing at least
one diamond seed; (b) exposing the ngd_to conditions for growing diamond
by chemical vapour deposition, including supplying reaction gases that
include a carbon- containing gas for growing diamond and include a
nitrogen-containing gas; and (c) coptralling the quantity of nitrogen-containing
gas relative to other gases in the reaction gases such that diamond is
caused to grow by step- growth without defects and graphitic inclusions. 2. A
1 method of férmfifi§ RErySRAlfne diaffoie &< ¥iF Eldim- DviietéiAdne LY
clgerantitylofurdtsogen-ceptaining gas intthemeaction gasegsris i the rangewfeps
£.0001 to 0.02 vol 3. A method of forming mono-crystalline diamond as
Claim 1 further including diborane in the reaction gases. 4. A method of
forming mono-crystalline diamond as in Claim 3 wherein the diborane is
(present in threr rangeiofofrem 0.6062 to Q<002 voldsd5.s& adethod of forming
mono-crystalline diamond as in Claim 1 wherein the nitrogen-containing gas
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(kﬁseeded exposing the seed to conditions for growing

diamond by chemical vapour deposition, including
supplying reaction gases that include a carbon-
containing gas for growing diamond and include a

nitrogen-containing gas; and

(c) controlling the quantity of nitrogen-containing
gas relative to other gases in the reaction gases
such that diamond is caused to grow by step-

growth without defects and graphitic inclusions.

2. A method of forming mono-crystalline diamond as
in Claim 1 wherein the quantity of nitrogen-containing gas

in the reaction gases is in the range of 0.0001 to 0.02 vol

o°

3. A method of forming mono-crystalline diamond as

Claim 1 further including diborane in the reaction gases.

4. A method of forming mono-crystalline diamond as
in Claim 3 wherein the diborane is present in the range of
from 0.0002 to 0.002 vol %.

5. A method of forming mono-crystalline diamond as
in Claim 1 wherein the nitrogen-containing gas is selected
from any one or more of the group comprising nitrogen in

hydrogen, nitrogen in oxygen, nitrogen in helium, nitrogen



from any one or more of the group comprising nitrogen in hydrogen, nitrogen
in oxygen, nitrogen in helium, nitrogen - 16 in nitrous oxide or nitrogen with
diborane. 6. A method of forming mono-crystalline diamond as in Claim 1
wherein the chemical vapour deposition comprises maintaining the seed at a
temperature in the range of 750 to 1200 C. 7. A method of forming

iinena-erystalling diamand.as e &daimy 1 wwheteindhechemical vapour
deposition comprises maintaining the seed at a pressure in the range of 120
to 160 mbar. 8. A method of forming mono-crystalline diamond as in Claim 1
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i dormiagrmanoraeystalline diamorenas dn Glaipo kwhsrpinsthe reactionscgasess
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diamond as "in Claim 1 wherein the chemical vapour deposition occurs in the
%ré e 6f microwave plasma and with hydrogen in the reactions gases.
11. A method of forming mono-crystalline diamond as in Claim 10 wherein

71 the microwa;yerr[g@:;mg is, gereratad, By Ro MAgneropLperatingiak eeRM; Wait
fgf%4§ whereln the chemical vapour deposition comprises
maintaining the seed at a pressure in the range of 120 to

160 mbar.

8. A method of forming mono-crystalline diamond as
in Claim 1 wherein the carbon-containing gas comprises

methane.

9. A method of forming mono-crystalline diamond as
in Claim 1 wherein the reactions gases further comprise

hydrogen.

10. A method of forming mono-crystalline diamond as
in Claim 1 wherein the chemical wvapour deposition occurs in
the presence of microwave plasma and with hydrogen in the

reactions gases.

11. A method of forming mono-crystalline diamond as
in Claim 10 wherein the microwave plasma is generated by a

magnetron operating at 6000 Watt and at 2.45 GHz.

12. A method of forming mono-crystalline diamond as
in Claim 1 wherein the reaction gases are passed through a
reaction chamber at a gas flow rate of approximately 30
1/hr.

13. A method of forming mono-crystalline diamond as



12. A method of forming mono-crystalline diamond as in Claim 1 wherein the
reaction gases are passed through a reaction chamber at a gas flow rate of
approximately 30 1/hr. 13. A method %fo_rming mono-crystalline diamond as
- 17 in Claim 1 wherein the seed is oriented in the (100) crystalline
orientation. 14. A method of forming mono-crystalline diamond as in Claim 1

i whergindhe reaction gases-aredadhe followirg delative quaatities gnethane

Oé%o $¢em éstandard%c%bic centimetres per minute), hydrogen 300-800
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Crs.}(]:cm?l nltroger?ﬁ.loeo% g 6.§ns'ccm, diborane 0.0001 - 0.01 scccm; and

oxygen 1-10 sccm. 15. A method of forming mono-crystalline diamond as in
1 LClaim 1 wheyeinetheadiamond seedrig ansize>betweens3 X i3h anm dxatbrine s

116 Adigmongprodyced by the method of any. ane preyipusiclaimy, 1y o & n g
réji%r??@% aédgggailir:niég \:Nhereln the diamond is a gem quality diamond.

methane 20-80 sccm (standard cubic centimetres per
minute),

hydrogen 300-800 sccm,

nitrogen 0.0005 - 0.2 sccm,

diborane 0.0001 - 0.01 scccm; and

oxygen 1-10 sccm.

15. A method of forming mono-crystalline diamond as
in Claim 1 wherein the diamond seed is a size between 3 x 3

mm x 0.5 mm.

16. A diamond produced by the method of any one

previous claim.

17. A diamond as in Claim 16 wherein the diamond is a

gem quality diamond.



