
Analysis of Customer Need and Careful Controller Selection Create
Performance Breakthroughs for a Fiberoptic Alignment Machine Builder

BY MARK LAMENDOLA A

nications systems. The team
Fast6. It features six axes of
and yaw) for flexibility with
sec, plus a non-contact direct
gears and ballscrews.

A few years ago, most of the world anticipated seri-
ous technology-related problems with the arrival
of the year 2000. Around that time, however,

- another group of technologists was anticipating
something more positive: the formation of a new player in
the photonics automation machine industry.

That was the year that Axsys Technologies formed a
unit to address the needs of the nano-positioning and fiber-
alignment market. In November of 2002, Palomar
Technologies bought the unit and renamed it Palomar
Photonics Automation. But this is not a story about busi-
ness creation or acquisition. It's about how this group

made photonics assembly machines a much more power-
ful tool for its customers.

Palomar Photonics (then Axsys) assembled a team that
conducted a ground-up design for a production-grade
alignment platform for fiberoptic components (Figure I).
Fiberoptic components such as laser diodes, modulators,
and planar wave guides form the heart of optical commu-

Pivot Anywhere

The functionality afforded by a virtual pivot point is a tool

enhancement even the most skeptical customer can appre-

ciate. Imagine trying to find the center of a straw inside a

pipe (Figure 2). Where, for example, is that straw located

with respect to the center or sides of the pipe?

This is the challenge in aligning optical components. In

a fiberoptic application, you must align with near-perfect

accuracy to maximize the light signal. The outside and

inside components of the fiber don't need to align pre-

cisely, due to manufacturing tolerances, but the center

component has to.

Makers of optical communications systems typically

work with parts that have an active area of only 9 !A.m. The

active area is the working part of the fiber core, and it must

align within I ()() nm or better. At that scale, even the

smallest misalignments degrade performance. All of the

alignments together will be off by the sum of tolerances

among all the variables. Aligning on the active area auto-

matically eliminates a slew of variables and their attendant

tolerances. Virtual pivot allows such alignment.

Virtual pivot enables the user to set the points of rotation

and alignment from anywhere in space, using the accom-

panying configuration software. This system establishes

center points based on actual measurements of the light

signal, rather than on the error-producing jacket center or

mechanical center.

"It moves the process from the mechanical domain to

the optical domain," says Mike Formica, vice president!

general manager, Palomar Photonics Automation (www.

palomartechnologies.com). "Machine motion is then

based not on the mechanical center, but on the optical

center-where the function is,"

To develop virtual pivot, Palomar engineers started with

the Fast6 and added other components. "The system

comes with a series of algorithms that use the optical
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power signal in conjunction with a series
of moves to find the peak of the signal
in a fast repeatable time," says John
Bridgen, applications manager. "The
algorithms calculate the output signals
needed to keep repeatability within a
narrow window."

fonn, rather than reinventing the wheel.
That means proven perfonnance at lower
costs to customers.

At the Heart of the Matter
A key to Palomar's success comes from

the machine controller selected. This con-

troller provides the means to control a

range of drive systems. The Fast6 align-

ment engines use brushless linear motors

and voice coils, along with stepper
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Beyond AliQnment
Palomar engineers began with align-
ment as their primary focus, so they
could develop a standard system. "The
nice thing about this platform is a cus-
tomer can easily configure it to work
with a variety of parts," says Bridgen.
"It is a nice system for development, as
it relies on well-defined automation to

develop processes."
Building upon its standard platform,

Palomar provided the additional capaci-
ties of characterization and attachment
of parts all on one turnkey production-
grade system. This system can load,
align, and attach an input or output
device (e.g., a planar light circuit) to a
fiber or array of fibers. It can align to
such a device in less than two minutes,
from part load to peak power to final
attach. It increases quality and saves
time. "Doing the same job by hand
would take at least an hour under the
best of conditions," adds Formica.

That kind of speed increase addresses
the production bottleneck problems that

optical alignment processes experience
when an upstream wire bonder machine
is clipping along at 10 bonds per second
and frequently runs out of parts. This
equipment isn't a complete cure, but it
is a 30-fold improvement. "We're
working on ways to increase speed even
further," says Bridgen. "Because we
also manufacture die bonders and wire
bonders, we can balance the production
line by controlling all of the critical
assembly machines."

Repeatability is another advantage.
"When you put a device on the system,
you can be sure the system will find the
same optical peak as it did a week ago,"
says Bridgen. Palomar continues to
expand this line on the same basic plat-

motors. Palomar engineers say the con-
troller easily accommodates all of them.

When choosing a controller solution,
users can't always predict where their
application needs are going to be even a
few months down the road in a typical
design cycle. Often, the needs start at
some base level where most controllers
can do the job. As the application near&-
completion, it often has gained func-
tionality that was not in the original
specification. It is common to end up
hitting the top end several months into a
design cycle because the controller that
met the original specification can't meet
the new requirements.

"The Parker AcroIOop controllers cho-
sen for this project-are powerfu~ enough
to be running comfortably away from
the 'red line' threshold," says Tahir
Khan, business unit manager for Parker
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Acroloop. "There is plenty of room for growth and adding new features as the need
arises. We've added several features to its already powerful standard instruction set
to facilitate customer needs:'

The flexibility of this particular controller made a standardized platform possible.
Palomar can use the same software and implementation strategies across its product
lines. Thus, a customer who starts with a Past6 can easily transfer knowledge and
processes upward to the next level of machine.

The controller selection was complicated by such things as the nonlinear nature of
the feedback mechanism, which required each motor to use multiple encoder feed-
back in its position loop. Palomar officials examined controller cards from virtually
all the major vendors. After looking at ease of use, integration issues, cost, availabil-
ity, and support, they settled on Acroloop.

"It took us no time to learn to turn a motor with Acroloop, and they have always
been there for us when we needed custom features," says Bridgen.

Implementation Issues
A major issue in the initial design of the Palomar system was understanding what the
software architecture should be. The control system had to manage and process data
moving between the controller, test equipment, networks, databases, and other appli-
cations. The Acroloop controller's communication structure allowed great flexibility

"When choosing a controller solution, users

can't always predict where their application

needs are going to be even a few months
down the road in a typical design cycle. "

in this regard, and so Palomar was able to implement the architecture needed for the
rest of the system without having special demands placed on them by the controller.

In the first two years of product development, Palomar focused on providing flex-
ibility. Increases in speed will help customers further reduce production bottlenecks,
so speed is where Palomar is focusing for the future. One of the company's goals is
to reach sub-minute process times. Another goal is to integrate its system with cus-
tomer processes, so the system is not an island of technology.

Palomar officials did not aim for just incremental improvements in the existing
way of doing things. Nor did they seek to merely add bells and whistles to differen-
tiate their company from competitors. Instead, they looked at their customers'
processes, identified a bottleneck that was within their area of expertise, and mar-
shaled the resources to develop technology that satisfied one purpose: resolving that
bottleneck so their customers could get more product out the door.

Because Palomar made sound fundamental moves, the company is in a position
to pursue those goals. Company officials defined their system architecture and
researched vendors who could support it. The teamwork paid off for all parties,
including Palomar's customers. A
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