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Shorter Time to Market

fast Prototype
Development

Technologically Superior Components and Systems

Direct-Drive Linear Motor
Technology

Turnkey System Solutions
Designed for Full-Scale
Production

Precision Mechanics with
Cutting-Edge Performance

State-of-the-Art Controllers
with Advanced Capabilities

Comprehensive Technical Support Services

Advanced Design and Analysis Worldwide Start-up and Service Fully Equipped Training Facilities
Capability




 Proof of Concept Laboratory

Purpose

To assist our customers in the selection and optimization of their system for highest throughput and yield, Aerotech has developed a Proof of
Concept Laboratory. This laboratory has state-of-the-art optical component positioning, transport equipment, vision systems, and is
supported by engineers with expertise in mechanics, electronic control, software, and vision systems.

We invite you to take advantage of our expertise and let us assist you with a comprehensive system specification and process review to ensure
your project’s success.

s

This is one of Aerotech’s fiber

alignment systems with vision.
Note how our Zero Z option
can be used to position the
optical axis at any height above
(or below,) the work surface.

Members of Aerotech’s Fiberoptics Systems Group are experts in mechanics,
electronics, software, and vision.

Custom Systems

Aerotech's comprehensive engineering capability, sophisticated manufacturing and testing, all in one facility, create advanced, high-
performance, customized, fully-integrated systems for leaders in the semiconductor, medical, optical fabrication, laser processing, and other
industries.

This  custom  seven-camera  vision This turnkey fully integrated machine was built This fully integrated system is used in
inspection system was built to inspect to fabricate intra-ocular lenses. disk-drive inspection and assembly.
television screens.
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An overview of Aerotech’s efforts to remain the technological leader in
positioning systems and motion control technology.

2 Contents

5 Optical Components Alignment System Diagram
A diagram showing how the FiberMax™ is used in an optical
alignment application.

6 FiberMax™
The FiberMax represents a breakthrough in the high-volume manufacturing and
testing of fiberoptic components. The FiberMax provides from four- to-six axes
of positioning at 10 nm closed-loop resolution, is built for 24/7 industrial
operation, is the smallest volume fiber-alignment system available, and is
available in many configurations to meet the needs of your application.

20 FiberGlide™ 3D
The FiberGlide 3D series represents the highest performance miniature three-axis
air-bearing stages available. The linear positioner is a fully preloaded,
noncontact design. Inherently frictionless, air bearings have proven to be the
standard in precision applications, and Aerotech has now produced a miniature
version that is well-suited for the fiberoptics industry.

24 FiberAlign™
The FiberAlign series is a three-to-six axis, high-performance fiberoptic aligning
system available in two different sizes and in an Ultra-Stable low coefficient of
thermal expansion version. Its modular design and direct-drive make it the ideal
choice for precision positioning in the manufacture of fiberoptic components
and other highly demanding applications.

33 FiberCouple™
The FiberCouple is the first system designed to meet the unique demands
associated with fiber coupling. Direct-drive eliminates changes in performance
over time, and the resulting velocity stability is far superior to alternate
technologies. By utilizing common bearing rails, both carriages have superior
axial alignment.

36 FiberPlane 9000™
The FiberPlane 9000 is the world's highest performance motion system, with
resolution down to 0.3 nm. It was designed to meet the exacting requirements of
advanced fiberoptics fabrication, and has been successfully deployed in
applications ranging from precision fiber alignment to planar waveguide
fabrication.

38 FiberGrate 2000™
The FiberGrate 2000 is the world's first complete turnkey motion subsystem
specifically designed for the manufacture of fiber Bragg gratings. The system
employs an air-bearing positioner with laser interferometry feedback to provide
a highly stable, high resolution solution.
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FiberGlide™ 1000

Driven by a noncontact linear brushless servomotor, this stage proves the
ultimate solution whether the application requires small, accurate steps or
constant smooth velocity. Superior magnetic field and motor coil design result in
the highest force output of any miniature air-bearing stage.

ANT™ Stages

The Aerotech Nano-Translation (ANT) series combines speed, accuracy,
resolution, repeatability, and reliability into the smallest packages available. The
ANT series consists of linear, rotary, and lift stages, goniometers, and linear
actuators. The ANT series uses Aerotech’s patented direct-drive technology.

AVL125

The AVL125 represents a significant breakthrough in vertical alignment of high-
precision components. This unique device incorporates the best high-
performance features: high speed (>100 mm per second), high resolution (9 nm),
superior in-position stability, and high accuracy in one compact package.

ADR7?5

Aerotech's ADR series direct-drive rotary stages provide superior angular
positioning and velocity control. Applications include fiber alignment, high-
speed laser machining, and precision wafer inspection.

ALS130

Unlike many stages that utilize a side-drive Tead screw, the ALS130 employs a
center-driven, non-cogging linear motor as the driving element. Since the linear
motor is a direct drive device, there is no backlash, windup, or “stiction” that is
normally associated with a lead screw or ball screw drive.

ALS135

Aerotech’s ultra-stiff construction and compact two-piece design resultsin a
stage with unmatched geometrical tolerances. As a result, straightness and
flatness for the standard stage are < +2 um over the entire travel.

Linear Motor Actuators

The LMA series actuators harness the speed, acceleration, and accuracy of linear
motors for high-throughput applications. The modular actuator is ideal for pick-
and-place machines, gantry axes, shuttle stages, assembly machines, oras a
general-purpose positioner.

Product Configurations

Aerotech’s fiberoptic positioning systems can be configured in many different
ways to provide an automation solution for any fiber alignment or positioning
process.

Manual Nano-Positioners

In those cases where a completely automated system is not required, or where
one or more axes needs very infrequent adjustment, or perhaps in early stage
proof-of-concept laboratory experiments, Aerotech’'s manual stages can do the
job.
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Optical Components Alignment System Diagram |

6-axis FiberMax™

High-resolution imaging hardware is combined
with two five-axis FiberMax nano-positioning
systems utilizing the ZeroZ™ option — providing
a complete alignment solution.

High-speed scan routines include: 2D and 3D,
hill climb, spiral, and raster.

o
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DR300, 4-axis drive rack. ST E— "
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Aerotech’s powerful and flexible machine vision

software assists in parts loading, characteriza-
tion, alignment, and provides powerful analysis
functions.

Power meter.

VCSELs

DWDM Automation 3200 soft-w.are motion controller. Collimators
Fiber-to-Fiber OR Fiber Array Alignment

Fiber-to-Waveguide MEMS Assembly and Testing
Pig-Tailing

Bragg Gratings

Fiber-to-Laser Diode
Fiber-to-Optics USO0FM PC-card motion controller. Photonics Packaging
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FiberMax™ SERIES | 4- to 6-Axis Fiber Nano-Positioner

Up to six axes of precise motion 6-Axis
FiberMax

- Noncontact direct-drive for all axes
10 nm resolution X-Z axis
2 nm resolution Y axis
+ 300 picometer resolution with Automation 3200
Direct-drive rotary axes, T-P-R
0.027 to 0.058 arc second resolution on all rotary axes
- 32-axis turnkey drive and control electronics
Integrated vision systems options
Raster, spiral, or power peaking algorithms
+ Interface to industry-standard power meters

Lero I™ low-profile option

|4-Axi5 Zero-Z Option 5-Axis
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Introduction

Aerotech's  FiberMax™ represents a
significant breakthrough in the high-
volume manufacturing and testing of fiber-
optic components. The FiberMax reflects
more than 30 years of experience in
designing advanced positioning systems
for OEMs and end-users in the high-
technology industries. FiberMax is a
second-generation precision positioning
system incorporating the most advanced
mechanical design and drive control
technologies. Simply stated, FiberMax is
the highest performance, smallest volume
fiber-alignment system in the world today.
Itis designed to meet the demanding needs
of critical fiberoptic alignment in a highly
automated, 24/7 production environment
with no compromise in speed, accuracy,
and resolution.

Automated Production

A highly repeatable, precise, and
industrial-grade positioning system is the
foundation for high-volume manufacturing
and testing of fiberoptic components.
FiberMax's highly reliable, unique drive and
control technologies assure many years of
maintenance-free service in a high
throughput, 24/7 manufacturing

environment. When configured with the
Zero ™ option, FiberMax's compact size
and design features permit positioning the
optical axis to virtually any height above
the tabletop, providing easy access to
components by the operator or other
devices.

Noncontact Direct-Drive

Only noncontact direct-drive technology
offers the robust, accurate, and high-speed
positioning necessary for mass production
of precision devices. FiberMax utilizes
advanced  direct-drive  technology
pioneered by Aerotech (patent pending) to
achieve the highest level of positioning
performance. These high-performance,
non-cogging, noncontact, high-speed,
high-resolution, and high-accuracy drives
are employed to position all of the axes
(linear and rotary) in FiberMax. This unique
drive technology offers a significant
(several times higher) throughput
advantage over conventional screw and
piezo-drive-based systems.

Fast Vision Alignment and

Power Scanning Algorithms

To further automate the manufacturing
process, we provide a flexible machine

vision toolkit for quick and accurate
alignment of components for first light. Our
machine vision system is employed as a
position encoder to resolve the Tocation of
parts. Qur easy-to-use graphical user
interface lets customers quickly determine
necessary inspection processing for part
location detection. The inspection results
can then be used directly for incremental
moves to align the components. Once the
components are aligned, our power servo
scanning algorithms can be called to
optimize power coupled through the
devices. Standard scanning routines
include 2D, 3D, 4D, and fast align, hill
climh, spiral, and raster searches.

Virtual Pivot Point

Our Virtual Pivot Point software can rotate
parts at a location in space other than the
physical rotation point of the FiberMax.
This assists the speed and accuracy of
active alignment.

Users have great latitude to customize the
software for their specific needs. We have
an extensive range of software and
hardware options to suit our customers’
needs.

6-Axis Detached

FiberMax XRT Extended Travel

FiberMax AXR Air Bearing Extended Travel
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FiberMax™ DIMENSIONS AND SPECIFICATIONS |

FiberMax™ 4-Axis Nano-Positioner System Characteristics

. Outstanding accuracy, position repeatability, and in-position
™7 Y.V

FiberMax™ 1-X-Y-T stability requires high system resolution. FiberMax's

Optical Axis Height 130 mm industry-leading 10 nanometer closed-loop resolution

Length x Width x Height 224 mm x 150 mm x 130 mm provides this high level of performance. Advanced, patent

pending, real-time axis calibration systems for all axes allow
the highest level of system accuracy. High-speed 32
megahertz electronic circuitry enables extremely fast

Travel 25 mm (X) x 25 mm (Z) x 4 mm (Y) x 20° (T)
Resolution 10 nm ZX (300 pm)®; 2 nmY (60 pm)™: 0.045 arc-sec T (0.0014 arc-sec)®

Accuracy® 0.3 m per axis® positioning even at 10 nanometer resolution. Excellent in-
Repeatahility £50 nm; +100 Am position stability, assisted by high-quality, no-creep linear
Velocity 100-250 mm/s XZ; 50 mm/s Y; 150°/5 yaw bearings, enables virtually maintenance-free operation over
Load 2kg the life of the product.

Notes: 1. With Aerotech Automation 3200 controller.
2. Values with Aerotech controls and HAL option.

T=Rotation about Y axis (yaw)
P=Rotation about X axis (pitch)
R=Rotation about Z axis (roll)

All stages shown at center of travel.

Mounting surface quality: ~ Flatness 0.0002 in.
Parallelism 0.0002 in.

Tolerance on mounting holes is + 0.005 in (0.13 mm)

Top View
5 Axis Designation
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Usoo PCI Features:

| U500 MOTION CONTROLLERS

Sixteen-axis DSP-hased motion controller for the PCl hus

240 MIPS DSP with single instruction per clock cycle execution

48 digital 1/0 points

Up to eight 12-hit analog inputs
Program in AeroBASIC™, C, C++,
Visual Basic®, or LabVIEW®

On-hoard high-speed Position

Synchronized Output for laser firing or

data acquisition
Advanced active alignment routines
Remote control via RS-232

Multi-plane/multi-tasking

UsooPCI

The UNIDEX® 500 family of multi-axis
motion controllers serves as a cornerstone
foradvanced PC-bus-based motion control.
The UNIDEX 500 is built on the Motorola
56000 family of DSPs for fast servo loop
and  unparalleled motion  control
functionality. Providing up to sixteen axes
of control, the UNIDEX 500 supports the
motion requirements of today's most
demanding machines.

In advanced automation, software
requirements vary greatly by the
application and user preferences. UNIDEX
500 controllers meet this challenge with a
wide range of powerful programming
interfaces and tools. All systems are
provided with Aerotech’'s sophisticated
Man-Machine-Interface software and
comprehensive diagnostics suite. For users
looking to create their own interface,
software libraries are provided to program
in C, C++, Visual Basic®, or LabVIEW®,

Aerotech designed the UNIDEX 500 with the
needs of high-performance motion control

users in mind. Containing a large feature
set that includes functionality for both
niche and general purpose machines, the
UNIDEX 500 makes its home in any
environment where performance and
reliability are important. From hill-
climbing algorithms to sophisticated image
processing, the UNIDEX 500 contains all of
the tools for advanced fiber production.

DR300/DR500 Drive Racks

For a convenient interface to drive
amplifiers, Aerotech provides a drive rack
system that supports up to four amplifiers.
An interconnect panel is designed for quick

DR300/DR500 Features:

Rack-mount designs
Convenient modular drives
Fully connectorized interface
Linear or PWM servo drives

Internal power supplies and cooling fans

assembly. Motor power is via quick-turn
connectors, while system feedback is
through standard D-connectors.

The DR300 is a 3U tall 19" rack chassis with
internal power supplies and isolation
transformers to accommodate a wide range
of input power. All Aerotech drive racks
have integral circuit breaker switches for
over-current protection and convenient
power disconnect. The DR500 is a 5U 19"
rack chassis that has all the features of the
DR300, with additional cooling and power
capacity for higher-performance

AEROTECH ADVANTAGE

The DR300’s packaged design allows for
simple system interconnect.

applications.
-—
N
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Dedicated to the Science of Motion
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User Interface

The MMI500 software package is powerful, yet
simple to use. Axis displays are easy to read
and customizable. Both the status bar and
function keys are quick ways to control system

Logging Functions
Spiral and square scan routines, coupled with

sophisticated logging functions, combine to settings.
make a powerful alignment station.
.?m,-m—-E__L s Axis Tuning
1 One look at Aerotech’s Axis Tuning utility and it
51 is easy to see why it is regarded as the indus-

try's best. Complete analysis of system per-

Q - l::-— : . j = formance and move profiles is simply a mouse
N [~ click away. Left/right cursor utilities enable

detailed data analysis.

UNIDEX 500 LabVIEW™ Drivers
Aerotech has developed a complete set of
LabVIEW drivers for all UNIDEX 500 Series con-
trollers. These drivers, which are included as
part of the standard software set, access the
DLL libraries. As a result, the UNIDEX 500's
complete suite of motion capabilities is avail-
able through the LabVIEW interface.

45 . Unides 500 DEMO 1
"0? o ol et e el e & ke e !! |
I e |
- Lim] e
[ — i
1= 1 af

Sample of UNIDEX 500 Virtual Instrument Set

Parameter Editor

No controllers on the market are easier to con-
figure than the UNIDEX 500 and 511. S5ystem
parameters, which are factory preset, utilize
text descriptions that are easy to understand.

System Analysis

Included as part of the Axis Tuning utility is a

set of System Analysis Tools. Aerotech’s years
of experience have led to the development of

this advanced toolset.
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