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TaiCaan Technologies specialises in high precision surface measurement and
analysis. Our flagship product is the XYRIS series of three dimensional (3D)
measurement systems.

Key features of this series include ease of use, high precision, and
measurement speed and flexibility thanks to the modular nature of the systems.

Because data generated by the systems is available as a 3D surface map
standard tasks such as extraction of surface information (e.g. feature
measurement, profiling cross sections, roughness and form analysis, volume
calculation, wear analysis, etc) are easy to perform and built into our stand
alone analysis package BODDIES. Data can also be exported as 3D files, raw
data (Excel format) or images enabling the creation of professional reports in
minutes.

Automated measurement functions are part of the standard control software
and enable you to perform repeat or automated measurements at the touch of a
button.

Fully customised and automated systems can be developed for your precise
needs saving you time and money.
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Surface of a micro machine (resonator) 60 m x 60 m measured by a XYRIS
4000CL. The trenches are 7 m wide and 4 m deep
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XYRIS System Family

The XYRIS 2000 is a standard measurement system offering a wide range of
sensors and motion system performance.

The XYRIS 4000 is a standard compact measurement system, which can be
designed to be portable. All sensor types can be accommodated, but the
motion system is limited to high precision 25mm axes in X,Y and Z.

The XYRIS 5000 is a compact system, but has very high quality motion
system using highly repeatable linear motor drives. All sensor types can be
accommodated.

The XYRIS 6000 is an air-bearing system with linear motors in the X,Y axis.
The system is normally constructed with a 350mm x 350mm motion system, in
X,Y. All sensor types can be accommodated.

In addition to the single sensor solutions, multiple sensors can be selected in
most systems.
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Sensor Types

Triangulation Laser (TL) Sensor

Ideally suited to more course applications where there is a large variance between the highest
and lowest points on the surface or there are very steep features to be measured. This sensor
has large gauge ranges (up to 20mm) and the twin detector configuration greatly improves
receiving performances and reduces shadowing effects on heavily crenulated surfaces.

Schematic of Laser Triangulation

system where the reflected light is o o= N
. .. tector 1 tector

monitored at two receiving - diode -

elements to minimise shadowing 7

caused by large steps in the

surface profile blocking the return p
path of the reflected liaht / CD




Ta @D

www.tdaicaan.com

Sensor Types (continued)

Confocal Laser (CL) Sensor

A very small (2 micron) spot size and 10nm resolution makes this sensor ideal for measuring
the smallest of features (sub micron level). It is also capable of measuring the thickness of
transparent layers and has an integral video microscope for targeting and operator feedback

during setup and operation.

] TaiCaan CamView

Left

The Targeting Video Microscope view (CL
Systems only) 1.3 x 1.1mm . The text in the
image is approximately 100 x 200 microns on a
silicon wafer

Red laser source

Beam splitter

Right

Schematic of the confocal operation principal
Collimator lens is oscillated over the sensors
gauge range with the highest received intensity
reflection corresponds to the surface height

Tuning fork
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Sensor Types (continued)

Confocal White Light (WL) Sensor (Chromatic sensor)

This sensor offers small spot size* and high frequency** sample rates. Its’ high performance
on spherical or aspherical surfaces make it ideally suited to applications where high accuracy
measurement of curved surfaces is required.

Polychromatic source

Schematic outline of the measurement
: principle for the white light sensor
Spectrometer : Beam The chromatic aberration of the lens causes
splitter a variance of the focal length depending on
wavelength. The wavelength peak detected
by the spectrometer determines surface
displacement

Lens

Swrface

*7 m standard and 2 m optional

**1kHz standard up to 30kHz optional)
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Software

STAGES is the Xyris systems control and automation package
The software can be modified to the customer requirements.
In such systems a specially designed user interfaces is constructed based on

the customers specification.
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In the image Stages is being used to operate a Xyris 2000TL system during
data acquisition. The sample under investigation is a dental casting and the
system is measuring the erosion that has occurred since the last casting was

taken.
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Software (continued)

BODDIES software analysis package offers functions for surface analysis.
The following figures show some results obtained by fast scanning of different
samples. A number of data formats can be selected. The market leading
BODDIES software package is a very powerful analysis tool, which offers the
customer a number of unique analysis tools.
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The standard tools offered include, data manipulation, form fitting (planes,
spheres, polynomials), surface roughness parameters in both 2D and 3D,
data export, positioning data for artefacts, geometric data; and many others.
The software supports data output in many formats, including raw data
sections, and graphical data for report writing.
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Software (continued)

The BODDIES package also offers the customer a number of unique analysis
tools. Many of these features are world leading, and are supported with
leading scientific journal publications.

- Surface Wear Analysis, of standard and free form surfaces. In the later
case the user can measure a free-form surface on the XYRIS system,
complete a wear study and re-measure the surface to detect the surface
wear. The wear can be evaluated as both volumetric and surface area
features.

- Cell Analysis. This tool allows the user to investigate surface features, and
to then determine the statistical nature of the surface, for example the
number of holes in a measured area, or the surface area of selected
features.

- Spherical and Aspheric Surface Analysis. This tool is a unique
methodology for the evaluation of surface form of precision components.
The software allows the user to define the desired 3D aspheric surface and
from this generates the measured 3D surface, enabling precision
manufacture. We are the only company world wide offering such tools.

BODDIES (Aspherics) is specialist software for both 3D spherical and
aspherical analysis.

Custom Software Development
We also offer customised software development services to tailor software to
your application or analysis requirements.
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XYRIS 2000 TL (Triangulation Laser) System Example

The XYRIS 2000 TL is a versatile machine, integrating size and speed in one
convenient package. It is a medium level system and can be manufactured to
a variety of specifications encompassing a range of sensor and motion system
options. Systems are typically up to 200 mm x 300 mm scanning areas but
larger variants are available on request. The triangulation laser offers high
speed scanning at low cost. The XYRIS 2000 can also be supplied with the
WL and CL sensors (see sensor section).

Motion stage specifications

Travel Resolution Feedback On Axis Accuracy | Max Speed

50-600mm | 0.1-1.25 m | Linear/rotary encoder 1-10 m 25-200mm/s

Typical TL sensor (twin detectors) specifications

Triangulation Spot Measurement Stand off | Resolution Sampling
laser size Range dist rate
785nm (red) 30/70 2.5-20.0mm 15/30mm 0.25-2.0 100kHz
(685nm m m
optional)

Above shows Ischnoptilus elegans, right fore- and hind-

XYRIS 2000TL system with 200mm x 100mm wings (MNHN-LP-R.51288), related to Odonata
motion system and an automatic Z stage for (damselfly, dragonfly), Commentry, Allier, France, 300
adjustment of the sensor stand off distance. Mio years (Upper Carboniferous) measured with a Xyris

2000TL at a resolution of 481 x 321 points over an area
of 24.0 x 16.0 mm. with a 50um grid resolution in X,Y
plane.

TaiCaan Technologies Ltd. reserves the right to change specifications

10
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XYRIS 4000 CL (or WL) System Example

The XYRIS 4000 CL (confocal laser) is a compact state of the art surface
profiling system that is capable of measuring form and thickness of various
surfaces. It incorporates a CCD camera for on screen viewing of the surface
under investigation, helping to identify areas or features of interest quickly and
easily. The WL (white light) sensor offers increased performance for spherical
or aspherical surface measurement.

Motion System Specifications

Travel Resolution Feedback Bidirectional Repeatability Max Speed
0.1 m

25mm Linear encoder 0.2 m (over full 25mm range) 25mm/sec
0.01 m*

Sensor Specifications

Type Illumination Source Spot Measurement Stand Off Sensor Sampling
size Range Distance Resolution rate
CL 670nm Laser (Visible
2 m 0.6mm 6mm 0.01 m 1.4kHz
Red)
WL Poly Chromatic
7 m 0.35mm 15mm 0.01 m 1kHz
Halogen
*QOptional
Height
-0.002-
-0.003-
-0.004-
-0.005-
-0.006-
01007+
-0.008-
-0.009-1
-0.010-
0011+
-0.012-
-0.013-
-0.014-
XYRIS 4000 CL — 25mm XYZ motion system — CL sensor Silicon MEMS device measurement using the XYRIS
has integrated microscope video camera to assist in 4000CL (area 60pum x 60um). The trenches are
targeting the system approximately 3um wide and 8um deep.

TaiCaan Technologies Ltd. reserves the right to change specifications

11
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Above A Mobile ‘Dual Head’ XYRIS 4000
with CL and WL sensors

12

Tailored Systems

Dual head systems such as the XYRIS 4000
CLWL give the user the benefits of two
different sensors, making the system truly
universal in application.

The XYRIS 4000 series can be built to be
portable with lower mass granite gantry with
handholds and rack mounted ancillaries.

The entire system packs away in flight cases
ensuring safe and easy transportation.
All combinations of sensor are possible.

We also offer customised software
development.



Additional Specifications

A wide range of motion stages are available that allow the user to design the
system for their own application. Consult us for your design requirements.

Motion stage range

. . Travel . Maximum Drives and
Stages | Selection |Resolution X.Y* On axis accuracy Speed Bearings
100 mm x
Standard 100 mm
50 mm x
50 mm 50 mm/s
XYRIS 150 mm x DC servo
2000 050.1 m 150 mm S m or Ball bearing
Option 100 mm/s
200 mm x
200 mm
200 mm x
300 mm
Stages | Selection |Resolution Travel On axis accuracy Maximum Drlve§ and
Speed Bearings
xyRris | Standard | 0.1 m 25 mm X 10 m 05 /s DC servo
4000 Option 0.6 nm 25 mm Ball bearing
Stages | Selection |Resolution Travel On axis accuracy Maximum Drlve§ and
Speed Bearings
50 mm x
Standard 1nm 50 mm 15 m 300 mm/s
100 mm x .
XYRIS 100 mm Linear
5000 . 200 mm x Motors
Option 5nm 153 m 300 mm/s Cross roller
200 mm
300 mm x
300 mm
Stages | Selection |Resolution Travel Accuracy W'th Maximum Dr|ve§ and
compensation Speed Bearings
380mm x Linear
XYRIS Standard 0.1 nm 350mm 2 m 400 mm/s Motors
6000 420mm x (over 300 mm) . -
Air bearing
340mm

* Other travel ranges are available on request.
TaiCaan Technologies Ltd. reserves the right to change specifications
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Sensor Specifications

. Stand :
Sensor Light Spot Resolution Angular | Gauge off Sampling
Source | size tolerance | Range dist rate
2.5
25 nm
30 Approx mm 15
TL Laser m 50 nm 43 0 5 mm mm 100 kHz
100 nm 10 mm
, Stand :
Sensor Light S_pot Resolution Angular | Gauge off Sampling
Source | size tolerance | Range dist rate
7 Approx. 2.0 30
(1) 100 nm o
cL* | Laser O 17 mm | MM | g 4w
2 10 nm Approx 0.6 6 mm
m®? 17° mm
. Stand :
Sensor Light Spot Resolution Angular | Gauge off Sampling
Source | size tolerance | Range dist rate
Approx 0.35 12.7 1/4/30
*% -
WL Halogen | 7 m | 2-30 nm 300 mm mm KHz

Spot Size . The light spot size on the measured surface at stand off

Resolution . This is the minimum distance increment that can be detected
by the sensor. (N.B this is not accuracy)

Angular tolerance.

The surface angle limit at which a signal cannot be

returned to the sensor, thus preventing a measurement output

Gauge Range . This is the distance over which the sensor can operate.

Stand-off Distance . The distance between the sensor and the measured
surface, to bring the surface to the center of the sensors gauge

Sample rate . This the speed at which the sensor can provide a

measurement output

*CCD camera is provided to monitor the measurement, which visualize the
measured area straightway.
@ the view area of the CCD camera is 2.5 mm x 2.0 mm

@) the view area of the CCD camera is 1.3 mm x 1.05 mm

** Additional specifications supplied on request. Please contact

info@taicaan.com

TaiCaan Technologies Ltd. reserves the right to change specifications
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Scan of Ischnoptilus elegans fossil (dragonfly) Surface of electrical contact erosion
With 24 mm x 16 mm measurement range With 2 mm x 2 mm measurement range

Surface of etched silicon MEMS Relay A Metallised Particles Interconnect used for IC
With 60 m x 60 m measurement range.  connection. With 5.0 mm x 5.0 mm meausrement range.

More case studies and current applications of the Xyris range are available for
viewing and download at www.taicaan.com/case_studies.htm

Want to know if a Xyris will perform for you? Feel free to contact us for a
demonstration or send us a sample to profile!
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