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The winmer of the first annual Laser
Focus World Application of the Year
Award Is the LightSaber, a Floptical
lnsier servowriber designod by lomega
(Roy, UTY In the LightSaber, an
acousto-ophically contrilled argon-ion
[aser ebches more than 150 servi
marks on a 5.5-in. Floptical disk.
When used in a Floplical drive, these
3.5-In. disks can store 21 Mbyites of
data, Conventional 3.5-in, {Toppy
disks have a capacity of only 1.44
Mbytes, High-density storage s possi-
ble becausé the servo marks, of
“stitches” as the company refers to
thiem, are written at a density of 1245
tracksfin, (Conventional disks are
wrilben nl 135 tracks/in.) A holo-
graphic optical element and a diode
aser track the stitches for precise
positioning.

Actoteling by Prd Thomas, electro-
optic design engineer at lomega, the
company ariginally was planning

lser-etching Floptical disks in favar
of stamping. George Kricger, then
senifor director of manufacturing af
the company, saw an opportunity
because lomega had expertise in
magnetic servo writing thatr he
beligsved could shorten production
tmie for 4 Buser servowriting process.
To be eeomomically justifiable, the
task required more than 1.5 million
servi-control marks on each disk
willh a iz and position tolerance of
0.2 pm, ina cycle fime at least an
order of magnitude fster than done
hefore,

Erieger assembled a group of engi-
neers in Seplember 1991 to meet the
challenge. Team leader Jim Bero came
fromn Verbatim Corp, Other members
included Thomas, Paul Johnson
{responsible for mechanical and poeu-
matic design), Robert Short (code
wrriter), Don Wallentine and Erlc
Mitchell {electronic design), and Jefi
Hedzman (mechanicnl design), Work-
iy rovind the clock for boar and a hali

LightSaber takes the prize
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LightSabers' development team indudss (from left) Fred Thomas, Don Wallentng, Jeff Heftzman,

Paul Johreon, Robert Short, Jim Bera, and Eric Mitchell. Geange Krieger & mising from the photo

only o manufactune Flopbcal drives,
The development of the LightSaber

months, they finished the proof of
concept unit and sucevsstully feshed it
i February 192 The company sold
the first LightSaber in May 1992, and
it starfed manufacturing its own Flop-
twal disks with LightSaber in August
1992, Thomas estimates that now A,
il Floptical media are manufactisred
wiith a LighiSabwer

Design hurdles and trade-offs

Because of the .Z-pm tolerance
requirements, a highly stable laser
beam was critical. lomega selected an
Innova laser from Coherent [Santa
Clara, CA), This siringent tolerance
transkates to a beam-painting stability
of £12 prad. The system nesded stable
and high-bandwidth laser heam
power control using acousto-optic
LALCT attenuation, The designes feed-
ed o trade off obtaining the nevessary
high acousto-optical modulation
banidwidth with a separate A miodu-
lator and AQ beam deflector against
the simplicity of using a single AD

ciami aboul as “brand-name™ miedis
manifschirers abamdoned the dea of

modulator fdefector design. 1
ured sutl how to do it w1th1;|h:!irngill;;
ALY dewicse.

The depth of focus for etching
needed to be maintained over the
entire Hexible media work piece, so
the design leam tmplemented a vision
system 1o monitor the ablation spol
she. Rapid submicton positioning
was atcimplished by including laser
displacement Doppler meter feedback
with a voice-cuil-actuated linear air
slide positioner. Another challenge
was designing the optical alignment
tor withstand the rgors of threeshifi
manufacturing.

The LightSaber incorporates inmov-
ative electro-uptical components and
technologies. Precise etching with an
argon-ion lases is noteworthy becauie
these lasers are relatively mature
proclucts, It is Ating that they ae an
integral part of the tirst application to
be honored with the designation
“Application of the Year
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