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This technique is also applied to optical
components, moulds, tooling, turbine
blades, medical implant joints and many
other precision components
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In mid 2002 - Zeeko announced a collaboration with
the German optical machinery manufacturer — Loh
Optikmaschinen of Wetzlar, Germany. Under that
agreement Loh will manufacture and support Zeeko
machines in many world markets

Zeeko will develop similar collaborations to support
Its machines in other industries
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*IRP 800 - spiral polishing up to 800mm dia and

rastered parts of u

*|IRP 1200 - spiral
rastered parts of u

*|RP 2000 - raster
2000mm

0 to 800mm x 800mm

nolishing up to 1200mm dia and

0 to 1200mm x 1200mm
polishing up to 2000mm x

Copyright Zeeko Limited ©2005 ﬁ; E E K@



|t was subsequently developed for smaller
components

 The latest developments known as ZeekoJet,
make the process applicable to micro-optics
and other applications outside of the optics

Industry
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« The tool path is derived from an optimisation of
polishing dwell times and based on the
component’s error profile which is compared to
Its design profile. Given the correct metrology
Input the machine can corrective polish to fine
limits and converging on the design parameters
at rates of up to 90%

 Recent developments have resulted in the
controlled and corrective polishing of
semiconductor layers controlling thicknesses
to +/- 10nm (reported later)
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The IRP 400 machine with
horizontal polishing table
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10Granite base
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The virtual
pivot

Variable head geometries
achieved through compound
angle effects
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The IRP 1200

} Ltd
12 Copyright Zeeko Limited ©2005 Z E E K@



“spot” is controlled by a 7 axis CNC machine
tool controller

 The ZeekoJet process uses a jet of abrasive
polishing slurry to create the polishing spot on
the subject surface and is then controlled in
exactly the same way as ZeekoClassic

o All processes are automatic
e Operating costs are low
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being:

— Polishing spot size
— Dwell Time

— Overlap

e Other factors can include
— Workpiece — (C axis) speed
— Pressure in the polishing head
— Polishing head — (H axis) speed
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— Independently
controlled size and
hardness

— Spun about its axis
for high removal rates

— Covered with choice of
polishing cloths
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The four superimposed “Precess” positions create
a fine averaging effect resulting in surface textures
in the 2 -5 A level
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The Zeeko Process utilizes a polishing spot of
variable size controlled by the physical position of
the head relative to the subject surface. Pressure
within the tool is controlled separately.
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€ £eeKolL1aSSIC Process.
— Polishing spot size
— Dwell Time
— Overlap

o Other factors can include
— Workpiece — (C axis) speed
— Pressure in the ZeekoJet
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“let” of slurry to create
a polishing “spot” on
the surface being
polished. The position
and pressure of that
“spot” Is again
controlled by the Zeeko
/ axis CNC machine
tool controller
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...and a circular spot as
It Is precessed and
rotated
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61.0 61.5 62.0 62.5 63.0 63.5 64.0 845

Current Point Reference Point
X 656000 mm X 0.0000 mm
2 -1.5883um Z 0.0000 pm
Madified Profis PV 1,4397 pm

65.0 655 66.0 665 67.0 67.5 68.0 68.5 69.0 69.5 70.0
millimetres

Difference
AX 658080 mm
AZ -1.5883 ym
Pitch 65,6080 mm

 SNE—

T T T T T T T T T
43435052545353303254555&70?2“75?33052
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Can remove unwanted frequencies

Overcomes physical constraints seen in some
applications of the ZeekoClassic process

A self-cleaning process
Relatively contamination free

Future developments promise faster removal
rates
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Wlag 50X Diate: 0241300

Mode: PSI Surface Data Time: 14:49:51

09 i
Surface Statistics: '
Fa: 0.50 mm
Re: 064 fum 0.8
Bz 6.96 nim

0.000
Bt 21.77 rum 06
Set-up Parameters:
Size: 368 X 236 05 -5.000
Sampling: 340 um
Processed Options: 03 — =10.000
Terms Femoved:
Crlinder & Tilt 02
Filtering: -15.540
Homne 00
0.0 0.2 04 06 na 1.0 1.2

Title: 1 kg 74 mm dia
Mote: 4 x5 rev precession

Surface with Tool Precession
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e The influence function in 2t
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effect captures a ‘finger-
print’ of the polishing
regime and characterises

the combined effects of:

— Tool speed

— Pressure

— Polishing spot size
— Polishing media

— Material

— Temperature
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« Been able to target an absolute film
thickness of 90nm +/- 10nm

 Been able to correct a CMP surface with
approx 150nm error also to +/- 10nm on
variation and thickness in one pass
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Display Technologies

Post CMP Polishing

Thin film polishing

Certain MEMSs applications
Others yet to be determined

* IEEKO



o Aluminium and Copper
e Glass In all its forms
e Carbides and nitrides
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Please visit http:/ /www.servicecircle.biz
to view video clips of the Zeeko Classic and
the Zeeko]Jet processes in action!

User name: Zeekotech PW: semicon
Company Folders/Presentation with Animations

www.zeeko.co.uk
Thank you for your attention
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