QuickView™ and QuickviewXL™ software

Real time dynamic analysis

Live streaming data
Free running, single shot triggering and multi-shot
triggering modes
Continuous data capture at up to 50 kHz

Flexible display options
Linear, angular and straightness measurement
options; distance, velocity and acceleration
display modes

Intuitive
Easy to use icon based software
Single screen for set-up, system status and
data view
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QuickView™ and QuickViewXL™ are simple to use, intuitive software packages. Functionality
includes real-time data capture and review of dynamic data from your Renishaw laser system.
QuickView™ is suitable for the ML10 laser system and QuickViewXL™ is suitable for the XL-80 laser
system.

Introduction

Introduction
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QuickView™ (in combination with the DX10
interface) and QuickViewXL™ software provides
users with the following functionality:
• Live data display in an oscilloscope style format
• Data capture rate of 50 kHz with
QuickViewXL™ and 5 kHz with QuickView™
• Supports measurement with linear, angular or

Captured data can easily be SAVED in supporting
applications such as MathCAD®, Mathmatica and
Excel CSV file format for further analysis. It can
also be saved in Renishaw format files allowing
FFT analysis.

straightness measurement optics
• Three modes of data capture: free running,
single shot trigger and multi-shot trigger
• Distance, velocity and acceleration display
modes
• User selectable filter response times
• Cursors for measurement of amplitude, time
and frequency
• Manual scale, pan and zoom functions allowing
‘close up’ analysis of selected data
• Auto scale option
A separate system status panel gives all the key
laser and environmental data ‘at-a-glance’. With
no need to switch views, your data is always on
display.

DX10 interface (USB)
The DX10 is an ML10 to PC interface that allows
the use of QuickView™. The XL-80 laser system
communicates directly to PC via USB.
See “Specifications” page for further details.

AC and DC coupling
selectors

Filtering selector: 0, 1,
Display mode selector:
2, 5, 10, 20, 50 and 100 displacement, velocity,
ms options
acceleration

Features

Features
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Measurement mode
selector: linear,
angular, short range
straightness, long range
straightness
Live laser reading from
Renishaws laser
measurement system

Unit selector
Selection buttons for
direction sense, datum,
pre-set and number of
decimal places
Signal strength indicator

Vertical scroll

Relative humidity,
barometric pressure
and air temperature
readings from the
compensator

Material temperature
sensor readings (up to
three)

Autoscale: software
automatically re-scales
vertical axis to display
trace
Manual vertical axis
scaling to increase
or decrease the
incremental scale

QuickView™ software © 2004-2008 Renishaw plc

Manual horizontal axis
scaling to increase
or decrease the
incremental scale

Data trigger mode selector. Scroll through
to select required data trigger method from
continuous streaming data, single shot
trigger and muli-trigger

Features

Current trigger level

Trace start and stop
buttons

Live data trace

Horizontal cursor
setting: select box to
view cursors, type
required position into
top and bottom boxes
or drag to required
position using mouse

Zoom selector: allows
users to zoom in on
a selected section of
current data trace
Undo: takes users back
to previous data trace
screen
Vertical cursor setting: select box to
view cursors, type required position
into left and right hand boxes or drag
to required position using mouse

Pan selector: allows
users to pan to a
particular area of
current data trace
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Applications

Applications
With their inherent advantages of high linear
displacement measurement accuracy and high
resolution, Renishaw’s laser measurement
systems have proven to be the market leader
in the field of machine tool and co-ordinate
measuring machine (CMM) calibration and
verification. Thousands of systems are currently
in use worldwide throughout a diverse range of
industries and applications.
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Machine tool

Laser measurement systems have become a
requirement not just for equipment calibration,
but also for use as an investigative and analytical
tool during development and build processes.
Increasingly stringent quality assurance
programmes, continued development of higher
speed machining processes and the demand
for increased reliability and repeatability have all
influenced this.
Technological developments within industries
such as microelectronics, semiconductor,
biomedical and digital imaging have identified
new levels of positional and dynamic
requirements on a diverse range of machines
such as PCB drillers, wafer dicers, pick and place
and X-Y motion stages.

Semiconductor

Knowledge of a position sensitive machine’s
dynamic characteristics - acceleration, velocity,
vibration, settle time, resonance and damping
- is critical in many applications. These
characteristics will influence operational
capabilities such as positional accuracy,
repeatability, surface finish, throughput and wear.
Recognising the need to identify the dynamic
behaviour of machines in a wide range of
industries, Renishaw’s new QuickView™
and QuickViewXL™ software will instantly
be recognised as an important and valuable
diagnostic tool.

Research and development

As a design and development aid QuickView™
and QuickViewXL™ can be a useful tools to
investigate and determine dynamic characteristics
such as resonant frequencies, damping factors
and associated patterns of structural deformation.

Applications

Applications

QuickView™ and QuickViewXL™ have
been designed to significantly enhance the
performance capabilities of Renishaw’s laser
measurement systems.
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With their quick, powerful and flexible analysis,
QuickView™ and QuickViewXL™ can help you
to:
• Strengthen your R&D process, bringing new
product to market more swiftly
• Diagnose production problems
• Enhance your field service capability

Gantry flat panel inspection stage
(photograph courtesy of Danaher Precision Inc)

The powerful functionality of QuickView™ and
QuickViewXL™ makes them ideal software
package for machine tool builders, motion system
manufacturers, research and development
facilities and academic institutions alike. Ease
of use is assured by its icon based, oscilloscope
style display.
For many years oscilloscopes have been used
by electrical engineers to investigate variations
in voltage or current versus time. QuickView™
and QuickViewXL™ bring the same capability to
mechanical engineers by displaying variations
in linear or angular displacement, velocity or
acceleration versus time.
Coupled with the functionality of existing Laser10,
LaserXL™ and linear error compensation
software, Renishaw offers a comprehensive suite
of hardware and software to meet the calibration
and measurement needs of the precision
engineering world.

Wafer dicing machine calibration
(photograph courtesy of Manufacturing
Technology Inc)

For high speed linear systems where reducing the
target mass is desirable, Renishaw can supply a
small linear optics kit, reducing the target weight
from 100 g to 10 g using a much smaller relector.
Please ask for further details.

Small linear optics kit

Feedrate accuracy/constancy
Feedrate
accuracy/
constancy

Purpose of the test
This test aims to determine the accuracy and
constancy of a machine’s programmed feedrate.
Achieving accurate and constant feedrates is
critical when optimising metal removal rates and
surface finishes.
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Optical set-up

Set-up
Renishaw’s laser measurement systems are setup using linear optics.
A simple programme is entered into the CNC
controller such that the machine will perform a
linear movement.
QuickView™ and QuickViewXL™ software are
set to capture linear data. Vertical scaling of the
display is adjusted to a position around the target
velocity. Visible limits can be set at acceptable
levels above and below the programmed feedrate
or at the programmed velocity itself using the
cursors.
Once the machine programme is activated data
capture can begin.

Velocity versus time trace @ 166.7 mm/s

The first data trace is taken from a machine with
a programmed feedrate of 166.7 mm/s
(10,000 mm/min). The two red lines indicate
velocities of 1% above and below this
programmed feedrate.
In this example the pan function has been
activated and the user has selected to view a
200 ms portion of the velocity versus time trace
(640 ms to 840 ms).
This second data trace is taken from a machine
with a programmed feedrate of 16.67 mm/s
(1,000 mm/min). In this data trace the filtering
function (at the 10 milli-second level) is activated.
In this example the velocity versus time trace is
viewed for the period 0 to 2 seconds.
Both of these data traces were produced using
the free running data collection option, the start of
data capture being triggered by the operator.

Velocity versus time trace @ 16.67 mm/s

Purpose of the test
This test aims to determine the level of angular
movement in a locked axis, such as a rotary axis.
The angular stability of A and B rotary axes can
affect both surface finish and geometry/profile of
machined components.

Optical set-up

Set-up
Renishaw’s laser measurement systems are set
up using angular optics attached to the surface of
a rotary table.
No machine programming is required as the test
simply aims to identify angular vibrations with the
axis locked and the machine switched on.
QuickView™ and QuickViewXL™ software are
set to capture angular data in displacement
mode.
These two data traces indicate the level of
angular vibration in the locked axis.
Both data traces cover the same time period
(100 ms), the difference being the measurement
units used. The top data trace displays angular
vibration in μm/mm, the bottom data trace in arc
seconds.

Angular vibration versus time trace (μm/mm)

In addition to these two units, angular vibration
can also be displayed in degrees.
Both data traces were produced using the free
running data collection option, the start of data
capture being triggered by the operator.

Angular vibration versus time trace (arc sec)

Angular vibration

Angular vibration (locked axis)
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Dynamic yaw

Dynamic yaw
Purpose of the test
This test aims to determine the dynamic yaw
errors exhibited by a machine during a cycle of
repeating forward and reverse linear movements.
It is a good way to quickly detect yaw and lateral
play (slop) in a machine’s guideways / bearings.
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Optical set-up

Set-up
Renishaw’s laser measurement systems are set
up using linear optics for the initial measurement
run followed by angular optics for a second
measurement run.
A simple programme is entered into the CNC
controller such that the machine will perform a
repeating linear displacement in the X or Y-axis.
In the test below the machine was programmed
to move 100 mm at 3,000 mm/min.
QuickView™ and QuickViewXL™ software are
set to capture linear data in displacement mode
for the first measurement run and angular data
capture in displacement mode for the second
measurement run.
Once the machine programme is activated data
capture can begin.

Linear displacement versus time trace

The first data trace shows linear displacement
over two cycles of the machine’s movement,
starting at 0 mm, moving to a displacement of
100 mm, back to 0 mm and repeating the cycle.
To produce this linear trace, a single-shot trigger
was set at 0.001 mm prompting the software to
begin data capture when linear displacement
reached 0.001 mm.
This second data trace shows angular
displacement in μm/mm over the same two cycles
of movement. This trace shows the machine has
a 0.025 μm/mm (5 arc seconds) yaw error, but
does not show significant slop (lateral play).

Angular displacement versus time trace

Purpose of the test
This test aims to determine the dynamic
performance of a machine by examining its linear
displacement characteristics during a series of
very small linear displacement steps. The
objective is to determine the smallest step
increments in which the machine can move. A
similar test is defined in ASME standard B5.54.
This test can reveal stick/slip motion due to
excessive friction in guideways.
Optical set-up

Set-up
Renishaw’s laser measurement systems are set
up using linear optics.
A machine programme is entered into the CNC
controller such that the machine will perform a
series of linear displacement movements in
1 micrometre increments.
The data traces on the left show results from two
different tests.

Linear displacement versus time trace

In the first test (top and centre data traces) the
machine was programmed to perform 10 off
1 micrometre forward increments over a period of
10 seconds.
In the second test (bottom data trace) the
machine was programmed to perform five
1 micron forward increments followed by five
1 micron reverse increments.
QuickView™ and QuickViewXL™ software are
set to capture linear data in displacement mode.
Scaling of the display is adjusted to a position
where both zero and the final displacement
position can be seen. The time base is adjusted
to cover the expected duration of the test.

Linear displacement versus time trace (detail)

The top data trace shows results for the first
test and clearly indicates a movement pattern
of ‘dwell-move’ where machine movement stops
before the next 1 micron displacement occurs.
The centre data trace is a more detailed view of
the first five seconds of this test.
The bottom data trace shows results for the
second test (forward and reverse motion).
The dramatic reverse motion at the half way point
of the test indicates the machine is exhibiting
over-compensated backlash.

Linear displacement versus time trace,
forwards and reverse motion

Least increment
test

Least increment test
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Overshoot (or undershoot)
Overshoot

Purpose of the test
This test aims to determine the level of overshoot
or undershoot exhibited by a machine prior to
settling at a programmed linear position.
The ability to servo-tune an axis drive system
to minimise overshoot and undershoot can be
critical to maximising performance in point to
point operations. Seek and settle times are also
important in pick and place applications.
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Optical set-up

This type of test can be used to tune servo
control systems.
Set-up
Renishaw’s laser measurement systems are set
up using linear optics.
A simple programme is entered into the CNC
controller such that the machine will perform a
linear movement in the X or Y-axis.
Two tests were performed, one using a feedrate
of 1,000 mm/min the other using a feedrate of
27,000 mm/min. In both tests the machine was
programmed to perform a linear movement of
100 mm.

Displacement versus time @ 1,000 mm/min

QuickView™ and QuickViewXL™ software are
set to capture linear data in displacement mode.
A single shot trigger is set to start data collection
when machine travel reaches 99.9 mm. Scaling
is adjusted to a position around this trigger point.
The first test (top data trace) indicates the
variance in machine displacement over a period
of 200 ms before settling at a position slightly in
excess of the programmed displacement value.
The second test (bottom data trace)
demonstrates much greater variance in machine
displacement over the same time period when an
increased feedrate is used.

Displacement versus time @ 27,000 mm/min

Purpose of the test
This test aims to determine the level of vibration
present on an individual machine and can pick
up machine induced and external vibrations.
Continuous monitoring is useful for intermittent
vibrations. Eliminating unwanted vibration is
critical to achieving high quality surface finishes
on machine tools or high repeatabilities of
measurement on CMMs.
Optical set-up

Such testing can be used to identify worn
bearings and out of balance rotors.
Set-up
Renishaw’s laser measurement systems are set
up using linear optics.
No machine travel is necessary and therefore no
CNC programme is required.

Displacement versus time - machine off

QuickView™ and QuickViewXL™ software is set
to capture linear data in displacement mode. AC
coupling is selected to provide the clearest view
of the vibration values and continual streaming
data capture is used to view constant real time
dynamic vibrations.
The test is run under three different conditions:
with the machine switched off, with the machine
switched on but inactive and with the machine
switched on and the spindle running at
5,000 rpm.
Vertical cursors have been used on the last data
trace to determine the frequency indicated by the
trace and compare it back to the spindle speed
indicated by the machine under test.

Displacement versus time - machine on & idle

Displacement versus time - machine on,
spindle speed 5000 rpm

Machine
vibration

Machine vibration
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Linear dynamics

Linear dynamics
Purpose of the test
This test aims to determine a machine’s dynamic
characteristics during a pre-determined linear
movement.
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Optical set-up

Set-up
Renishaw’s laser measurement systems are set
up using linear optics. A simple programme is
entered into the CNC controller such that the
machine will perform a linear movement in the
X or Y-axis. To achieve the data traces shown
below the machine under test was programmed
to perform a linear displacement of 100 mm.
Three different data traces are required, all
using linear measurements. For the first test
QuickView™ and QuickViewXL™ software is
set to displacement mode, for the second test
velocity mode and for the final test acceleration
mode.
Single shot trigger mode was used to initiate
data capture for all three traces with the following
settings.

Displacement versus time trace

Displacement trigger was set at 1 mm, meaning
data capture commences once displacement
exceeds 1 mm.
Velocity trigger set at 50 μm/s.
Acceleration trigger set at 15 mm/s2.
(Trigger levels for velocity and acceleration were
selected after viewing a free running data trace
during machine movement to determine a suitable
level at which to commence data capture.)

Velocity versus time trace

Acceleration versus time trace

The pan and zoom functions can be used to
examine more closely individual features on a
specific data trace.

The QuickViewXL™ software package requires the following hardware items for correct operation:
•
•
•

•

A Renishaw XL-80 laser
A Renishaw XC compensator environmental compensation unit (required when performing
accurate linear measurements)
A set of measurement optics including interferometer, reflector and associated mounting
components (e.g. magnetic stands etc.) for the relevant measurement mode (e.g. linear, angular
or straightness)
A laptop or desktop PC with the following minimum specification:
Computer
Processor

1 GHz minimum

Memory

512 Mb RAM

Hard disk drive

20 GB

Operating system

Windows® XP (SP2) or Windows® Vista™

Drives

CD-ROM drive for software installation

Screen

1024 x 768 pixels resolution minimum, SVGA

Interface

Recommended 3 free USB II ports for XL laser, XC compensator and USB mouse.
Note: a USB hub can be used to increase the number of available USB ports

Peripherals

Keyboard and Microsoft® mouse or compatible pointing device
Accuracy

Noise4

Resolution

Displacement

±0.5 ppm

±10 nm

0.02 nm

Velocity

±0.005%

±0.01 mm/s

20 nm/s

Acceleration

±0.005%

±1 m/s/s (0.1 g)

1 mm/s/s (0.0001 g)

Displacement

±0.6%

±0.1 arcsec

0.0001 arcsec

Velocity

±0.6%

±70 arcsec/s

0.2 arcsec/s

±0.6%

±2000 deg/s/s

2 deg/s/s

±0.5%

±450 nm

1 nm

±2.5%

±4500 nm

10 nm

Linear

1

2

Angular

Acceleration
3

Short range straightness
Displacement

Long range straightness3
Displacement
Notes:
1

Linear specification based on a linear velocity of 0.25 m/s and a filter response time of 1 ms.
Angular specification based on an angular velocity of 10 deg/s and a filter response time of 1 ms.
3
Straightness specification based on a transverse velocity of 1 mm/s and a filter response time of 1 ms.
4 Exact noise level is filter dependent. QuickViewXL™ has user selectable filter response times of 0, 0.1, 0.2, 0.5,
1, 2, 5, 10, 20, 50, and 100 ms.
5 Time based accuracy is 0.01%.
2

Renishaw operates a policy of continual product improvement and reserves the right to change product
appearance and specifications without notice.

Specifications
(QuickViewXL™)

Specifications and hardware requirements for
QuickViewXLTM (for use with XL-80)
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Specifications
(QuickView™)

Specifications and hardware requirements for QuickViewTM
(for use with ML10)
The QuickView™ software package requires the following hardware items for correct operation:
•
•
•

16
•

A Renishaw ML10 laser head fitted with formware version 3.5 or later
A Renishaw DX10 USB interface
A set of measurement optics including interferometer, reflector and associated mounting
components (e.g. magnetic stands etc.)
A laptop or desktop PC with the following minimum specification:
Computer
Processor

1 GHz minimum

Memory

256 Mb RAM

Hard disk drive

20 GB

Operating system

Windows® XP (SP 1 or SP2)

Drives

CD-ROM drive for software installation

Screen

1024 x 768 pixels resolution minimum, SVGA

Interface

1 free USB port

Browser

Internet Explorer version 4 or later (for on-line manual)

Peripherals

Keyboard and Microsoft® mouse or compatible pointing device
Accuracy

Noise4

Resolution

Displacement

±0.7 ppm

±25 nm

1.24 nm

Velocity

±0.01%

±0.03 mm/s

0.001 nm/s

Acceleration

±0.01%

±0.25 m/s/s (0.025 g)

6 mm/s/s (0.0001 g)

Displacement

±0.6%

±0.1 arcsec

0.01 arcsec

Velocity

±0.6%

±75 arcsec/s

10 arcsec/s

Acceleration

±0.6%

±200 deg/s/s

12 deg/s/s

±0.5%

±450 nm

55 nm

±2.5%

±4500 nm

550 nm

Linear

1

2

Angular

3

Short range straightness
Displacement

Long range straightness3
Displacement
Notes:
1

Linear specification based on a linear velocity of 0.25 m/s and a filter response time of 1 ms
Angular specification based on an angular velocity of 10 deg/s and a filter response time of 1 ms
3
Straightness specification based on a transverse velocity of 1 mm/s and a filter response time of 1 ms
4 Exact noise level is filter dependent. QuickView™ has user selectable filter response times of 0, 1, 2, 5, 10, 20,
50, and 100 ms.
2

Time based accuracy 0.01%
Renishaw operates a policy of continual product improvement and reserves the right to change product
appearance and specifications without notice.
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Renishaw applies
innovation to provide
solutions to
your problems
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Brazil

Malaysia

Switzerland

T +55 11 4195 2866
E brazil@renishaw.com
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• Laser and automated ballbar
systems for performance
measurement and calibration
of machines.
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T +1 847 286 9953
E usa@renishaw.com

• Encoder systems for high
accuracy position feedback.

Hong Kong

South Korea

For all other countries

T +852 2753 0638
E hongkong@renishaw.com

T +82 2 2108 2830
E southkorea@renishaw.com

T +44 1453 524524
E international@renishaw.com

Renishaw is an established world
leader in metrology, providing
high performance, cost-effective
solutions for measurement
and increased productivity. A
worldwide network of subsidiary
companies and distributors
provides exceptional service and
support for its customers.
Renishaw designs, develops and
manufactures products which
conform to ISO 9001 standards.
Renishaw provides innovative
solutions using the following
products:
• Probe systems for inspection
on CMMs (co-ordinate
measuring machines).
• Systems for job set-up, tool
setting and inspection on
machine tools.
• Scanning, digitising and
dental systems.

• Spectroscopy systems for
non-destructive material
analysis in laboratory and
process environments.
• Styli for inspection and tool
setting probes.
• Customised solutions for your
applications.
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T +36 23 502 183
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India
T +91 80 6623 6000
E india@renishaw.com
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T +972 4 953 6595
E israel@renishaw.com
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