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THE TECHNOLOGY

-

TER M I NATE D GAS PROCESS IN WHI A VAPOUR CONDENSES INTO PARTICLES

AT HIGH PRESSURE FOR A SPECIFIC LENGTH OF TIME SUCH
CO N D E N SATI O N THAT THE SIZE OF THE PARTICLES CAN BE WELL DEFINED. IN
THE NANOSTREAM SOURCES, NANOPARTICLES (NPS) ARE
PRODUCED BY THE TGC METHOD USING MOSTLY DC
ULTRA-PURE SPUTTERING TO GENERATE LTHOUGH OTHER
SIZE-SELECTED TECHNIQL‘S CéN ALSO BE Eﬂbl_o E ?F’U'I'I’EREDN‘
ATOMS ENTER THE HIGH PRESSURE CO ATION ZONE
NANOPARTICLES WHERE THEIR MEAN FREE PATH BEC SMALL AND
THEY QUICKLY THERMALISE. NANOPA ARE FORMED
AS THESE THERMALISE‘ATOMS MI AReS THE
EXPANSION ZONE.

TERMINATED GAS FONDENSATION (TGC) DESCRIBES THE

AN ADVANTAGE OF USING SPUTTERING' IS 11:|AT THE NPS

GENERATED BY THIS METHOD TEND TO POSSES' éNE ADDITIONAL

ELECTRONIC CHARGE m THIS ALLOWS THEM TO BE

‘. ELECTROSTATICALLY MANIPULATED EITHER THROUGH

DEFLECTION, FOCUSING OR ACCELERATION. THE ACCELERATION

TOWARDS THE SUBSTRATE ALLOWS THE PARTICLE IMPACT

' 2 ENERGY TO BE CONTROLLED PRECISELY. AT LOW

. - ACCELERATlOfo < EV PERMTOM) THE PARTICLES SOFT-LAND

WITHOUT DEFORMATION: AT HIGHER ENERGIES THEY UNDERGO

A SMALL DEGREE‘zF‘INTE EMMIXING AND FORM A LAYER OF

BOUND NANOPARTICLES. AT Y'HIGH ENERGY THE PARTICLES

MEAN DIAMETER V. FUSE TO REVERT TO BULK MATERIAL. SUCH NANOPARTICLE

A FUN ION F GAS FLOW MANIF’ULATI?N E VARIETY OF COATING

MORPHOLOGIES FROM NANOPARTICLE POWDER, THROUGH
POROUS FILMS TO C\RYSTALLINE STRUCTURES.
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THE PRODUCT RANGE

THE NANOSTREAMS USES A MODIFIED DC SPUTTERING
SOURCE TO GENERATE THE VAPOUR IN THE
CONDENSATION ZONE. THE SOURCE ACCEPTS
CONVENTIONAL 2"/50MM TARGETS. ARGON IS USED
AS THE MAIN SPUTTERING GAS TO IGNITE THE PLASMA
AT THE SURFACE OF THE TARGET BUT HELIUM CAN
ALSO BE ADDED AS A CARRIER GAS WHICH AFFECTS
BOTH THE CHARGING RATIO AND THE FLOW
CHARACTERISTICS OF THE PARTICLE/GAS MIX
THROUGH THE CONDENSATION ZONE. FINALLY, A SMALL
FRACTION OF REACTIVE GAS (O2 OR N2) CAN BE
ADDED TO ENCOURAGE COMPOUND FORMATION IN-
FLIGHT. THE CONDENSATION ZONE CAN BE COOLED
WITH WATER, LN2 OR SUB-ZERO WATER/GLYCOL MIX.
THE TEMPERATURE IN THE CONDENSATION ZONE
AFFECTS THE THERMALISATION PROCESS AND
CONSEQUENTLY THE PARTICLE SIZE AND FLUX.

THE GAS FLOW CHARACTERISTICS WITHIN THE
CONDENSATION ZONE ENSURE THE REFINEMENT OF
THE SIZE DISTRIBUTION OF THE BEAM TO ALLOW
PRECISE DEFINITION OF THE PARTICLE SIZE. THE
UNIQUE CONFIGURATION OF THE CONDENSATION
ZONE ALSO MAXIMISES THE RATIO OF NANOPARTICLES
TO CARRIER GAS ENTERING THE MAIN DEPOSITION
CHAMBER. [HE SOURCE CAN BE SUPPLIED WITH
USER-SELECTABLE REFINEMENT ZONES TO SUIT
PARTICULAR APPLICATIONS. NANOPARTICLES CAN BE
GENERATED WITH AS FEW AS 30 ATOMS UP TO THOSE
WITH DIAMETERS CLOSE TO 20 NM.
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THE PRODUCT RANGE

SPUTTER TARGETS, EACH INDEPENDENT POWER
THIS ENABLES THE CR ION OF ALLOY NANOPARTI
SPECIFIC MATERIAL éOMF’OSITION. IN SOME ASES THE
PARTICLES WILL NATURALLY FORM J PARTICLES;
EFFECTIVELY TWO UNALLOYED PARTIC TOGETHER OR

/ CORE-SHELL PARTICLES, IN O MATERIALS
NATURALLY CONDENSE OUT E MATERIAL AND A
SHELL OF A SECOND. R AND TEMPERATURE
VARIATION GIVES USERS E OF CONTROL OVER THE

PREFERRED STATE OF TH

THE MSF QUADRUPOLE MASS FILTER CAN BE USED IN LINE WITH
THE NANOSTREAM SOURCES TO ANALYSE AND FURTHER FILTER
THE NANOPARTICLE BEAM. THE MASS RANGE EXTENDS FROM 2
AMU UP TO | @° AMU WITH AN ULTIMATE SIZE RESOLUTION OF 2%
IN FILTERING MODE, ALLOWING PRECISE PARTICLE SIZE
DEFINITION TO BE ACHIEVED. IT IS SUPPLIED AS sTANw'ARD WITH
SOFTWARE CONTROL FOR ANALYSIS FROM A WINDOWS-BASED PC.
THE MSF CAN ALSO OPTIONALLY BE EQUIPPED WITH BEAM
FOCUSSING AND STEERING ELECTRODES TO TARGET EITHER
SPECIFIC AREAS OF A SUBSTRATE OR TO SCAN THE BEAM FOR
LARGE-AREA COATINGS.
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APPLICATIONS

THE COMBINATION OF FEATURES OF THE NANOSTREAM SOURCES
ALLOWS MULTILAYERS TO BE DEPOSITED WITH EACH LAYER
HAVING WIDELY DIFFERENT PROPERTIES.

ALTERNATING LAYERS OF LARGE AND SMALL PARTICLES

MULTIPLE MATERIALS IN ONE FILM

COMPACTED FILMS FORMED BY ACCELERATING THE
NANOPARTICLES INTO THE SURFACE

HIGHLY POROUS FILMS WITH ORDERS OF MAGNITUDE
GREATER SURFACE AREA THAN CONVENTIONAL FILMS

o 3o 30

NANOPARTICLES EMBEDDED IN A MATRIX OR SOLID

MATERIAL
PHOTOVOLTAICS ENERGY STORAGE GAS/LIQUID SENSORS
SIZE-SELECTED EMBEDDED
PARTICLES

CATALYTIC MATERIALS NANOPOROUS FILMS
HUGE SURFACE AREA

VS SOLID FILMS
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SPECIFICATIONS

NANOSTREAMS/NANOSTREAMT

MSF MAss FILTER

330

»
>»>

720 > <

A

335

470

385

NANOSTREAMS/NANOSTREAMT

MOUNTING FLANGE

IN-VACUUM LENGTH

NP Size RANGE

NP SizE VARIATION

COOLING

GAs

PowER

NW I 50CF MOUNTING FLANGE

O MM IN-VACUUM LENGTH

| -BONM TyPICAL MEASUREMENT RANGE
+/- 1 O% tvricaL RESOLUTION
WATER/LN2 POWER

AR. HgE, N2, 02 OPTIONAL CONTROL

I 10/220V, Max 4kW

MSF MaAss FILTER

NW 1 50CF

330OMM (OPTIONAL OMM)
2-10° AMU

+/- 2%

1 00/220V, MAX | KW

PC SOFTWARE
WINDOWS | O OR LATER
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