WO 2006/120449 A1 |10 0 OV 00 0O 0

The present
nanostructures or

providing a thermal contro

barri er

invention relates to a nethod of form ng
nanomat eri al s.

The nmet hod conpri ses
(17) on a

(123 INTERNARIONATL SHPLAONTIONOP THLISHEDNENDR B MU E PATRNTQOOBERATION TREATY (PCT)

nanomat erials. The method g
(19) World Intellectual Property Organization {#7
International Bureau

(43) International Publication Date
16 November 2006 (16.11.2006)

= fOor exanpl e,

) IV 0 R0

be

(10) International Publication Number

WO 2006/120449 Al

(51) International Patent Classification:
C23C 16/26 (2006.01) C23C 16/46 (2006.01)

(21) International Application Number:
PCT/GB2006/001726

11 May 2006 (11.05.2006)
English
English

(22) International Filing Date:
(25) Filing Language:
(26) Publication Language:
(30) Priority Data:
0509499.0 11 May 2005 (11.05.2005) GB
(71) Applicant (for all designated States except US): UNI-
VERSITY OF SURREY [GB/GB]; Guildford, Surrey
GU2 7XH (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SILVA, Sembuku-
tiarachilage, Ravi [LK/GB]; 29 Verran Road, Camberley,
Surrey GU15 2ND (GB). JENSEN, Ben, Poul [GB/GB];
49 Sutton Park Road, Seaford, East Sussex BN25 1SJ (GB).
CHEN, Gaun, Yow [SG/GB]; 9 Dunsdon Avenue, Guild-
ford, Surrey GU2 7TNX (GB).

(74) Agent: THOMPSON GRAY LLP; Sussex Innovation
Centre, Science Park Square, Falmer, Brighton BN1 9SB
(GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, 7ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

[Continued on next page]

(54) Title: NANOSTRUCTURE PRODUCTION METHODS AND APPARATUS

10nm Nickel Layer 19

(57) Abstract: The present invention relates
to a method of forming nanostructures

X nm Titanium Layer 17

or nanomaterials. The method comprises
providing a thermal control barrier (17) on a
substrate (15) and forming the nanostructures

1000 nm Silicon Layer 15

or nanomaterials. The method may, for
example, be used to form carbon nanotubes
by plasma enhanced chemical vapour
deposition using a carbon containing gas
plasma: The temperature of the substrate
(15) may be maintained at less than 350°C
while the carbon nanotubes are formed.
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Figure 2: (A) Schematic of sample layout utilising titanium thermal barrier,

according to an embodiment of the present invention, (B) Simulation of effect of

temperature containment as an effect of thermal barrier layer thickness.
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