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PREFACE

loptical® technolo-

BY is a new stan-
dard in floppy disk stor-
age for microcomputers.
since the davs of the
original Personal
Companer, floppy disk
storage has been a pan
af almost every machine.
During the kst decade,
the power and presence
of personil computers
have expanded at a
vocilerous mte.
However, the progress of
Noppy disk storage hais
lagped behind—until
now. Now o new genera-
tion of storage with
Floptical drives and
media will expand the
possibilities of the desk-
top computer, The
capacity of Floptical
diskettes will fulfill the
growing data storage
requirements of today's
barge disk drives and
handle your needs for
compatibility with
Abz-inch flexible disk
mediy. And this new
dimension in sorge is
possible on the compater
youl are already using,
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hink for a moment

about the floppy disk
drive in the computer
youl se oy
of vou, it is 9 3Va-inch

Faoar miosa

drive that stores either
T20RNE or 1.44MB of
information per disk.
Mow imagine @ drive
inside vour computer thai
oould read, write, formar,
ared beosst vour traditional
Aa-inch i ippy disks, bt
alszo had the ability to
store 21 megabyies (MBD
ol informution an a single
disk. Plus. the new diive
performs three times
faster thon your regular
floppy drive, This is the
Floptical drive

A Floptical drive is simply
A remesyieble i

storge device that uses a
neyw gencration of 343-
inch Floptical disketies
with 2ZIMB of capacity
The new drive works just
like vour syvstem's current
Noppy disk drive, and
will actually read and
Write Vour existing 34a-
inch double-density (DD
THKE and high-cdensity
(HD 1.44MB Roppy
[ These are often
referred ooas IMB and
IMB flopples based on
unformaned capacities. )
Thus, a Floptical drive
win replace the existing
Wz-inch floppy drive in
vour system or can add
functicnality of high-
CapLcity SIOCEEE 10 Your
swatem.  Floptical tech-
:n'.:lI'.ilR'!. | LB
new indus-
iry stan-
dard i
Yery High
Depsiy
CVHLYY stor-
mgEe
Dirivies,
liskitnes,
and host

clisks

INTRODUCTION

adapier cands are avail-
able from g number of
different vendors o
ensure vou the best pos-
sible prowducts in o come-
petitive nurket

This Primer has been
WHITEN 1O 2ivEe you a
ez understancling o
this exciting technology
S0k WIRL Can see low
Floptical products can
Ieneht vour work, In the
next section, we will
explore some of these
applicitions in mesre
detail and show you
somme of the advantapes
Thils bookler will also
explim the features and
Benefits of Floptical prod-
ucts inclading drives and
diskettes, MNext, there is 2
section on the Floprical
Technology Assoctition,
an incustry prowp of
comprinies developing
ang advancing the woh-
nology. Then, a technical
description of drives and
diskeres will explain
how it all works, I
concludes with o few

Floptical Diskettes . . .

< o« |oak similar to the ballions of 4%2-ind
W Toppies sdready in use.

e i 1



words about the future of
Floprical rechnology. One Floptical Equals
14 Flopy Dk
- 4 21MB
fu=) Diskette
=
Floptical Technology . . . 5
. prawiddes high upacity removbile 18
staruge W complenmsen groing 5
file sizess and hand ot 1.44MB
dlisk capacities. =3B .. . . A
| L EEE——
TRRT 19049 1991 173
YEAR

APPLICATIONS

loptical drives and

diskettes open a
whole new set of appli-
cation possityilitics bt
the real power of this
new technobogy is that it
i= also idenlly suited 1w
the applications you are
alresdy using on your
computer today. A
Floptical drivee is just fike

a floppy disk drive—uont{y

bigper and fasier. It can
handle wll of vour needs
for personal removable

Key Applications
of Floptical Technology
File Storage
Backup
Security

Convenient Ssorage of
Large Files

stonige such as;

File Storage. Whether
removing old files from a
lared lisk drive, archiving
project data, or simply
organizing less frequently
used data, 21MB capacity
per diskette s ideal

Backup. Today's large
hardd disk drives demand
Backup o protect the
imponant data they stone,
Using traditional foppies,
however, can e very
time consuming and
inconvenient. Using a
21MB Floptical drive, this
task is much faster and
mich casier.

File Security,  Floptical
diskettes huve the cipac-
iy 1o store laree data files
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and can be physically
remoded from the PC ind
locked ina safe or file
cahinet for mueximum
predection.

Dt Transfers. MNearly
evervone has the need 1o
share nlformation with
ethers locilly or around
the world, Traditonal
fRoppy disks often do nog
have enough capsicity b
compact. rugged Flopical
diskemes are excellent for
such file transfers.

Convenient Storage of Large
Dhata Seis, Mew applice-
tions for computers ane
proliferating that demand
large amounts of conve-
nlent storage. Multinsedia,
deskiop publishing, pre-
sentition graphics,




CADYCAM, aninuttion,
imaging. still video, pen-
hased compurers, local
stoepge Tor diskless me-
worked sysiems, work-
flow processing, larpe

levptical technology
offers many features
that directly benetit users.

Capacity. With 21ME of

storage, 4 Floprical
diskette provides more
than 14 times the swomge
capagity of kigh-densiy
loppics, When using
many backup programs
that include a compres-
sion fearire, capacity of
cwer A0MB per disk is
[rossille,

Compatibility. One of the
unigue feamnss of
Floptical drves is down-
wiard compatibility with
previous [oppy disks,
Since 3Ya-inch floppies
are now the stindard, the
market CXpects CommyaL-
hility with existing mwecdia.
The result is & single
drive that can replace a
standard 342-inch Noppy
drive, with more capacity
and greater speed, and
still read, write, formut,
and boot a wraditional

Hoppy disk. Floptical

databases, and other
applications are expected
1o b new srowth migs-
kets for Floptical technol-
ogy. In fact, Floptical
elrives are sulted for use

FEATURES AND BENEFITS

drives can be installed as
drive A: on a personal
computer and be the
boot device, or set as any
other drive valume and
usedl as another stompe
TEsOUrCe

Form Factor, The Gumiliar
Fva-inch standard s
been used for lloppics for
MRy yisirs,  Dhver seven
fiflion Noppy disks are
already i use throughour
the world! Floptical
diskemes and drives have
the same small form fac-
tor, The familiar size
diskette is convenient For
handling the media, and
allows drives o e com-
pact enough o it in
Az-inch storage hays,

Key Features and Benefits of Floptical Technology

by anyvone who is cur-
rently using a high vol-
ume of foppy disks and
is looking for a mone
convenient and elficient
method to stome data,

Performance.  Floptical
drives offer higher per-
formunce than standard
Roppy drives. Typical
acoess tme is 05 millisec-
onels compared 10 as
mvch as 150 ms for a
comventional Toppwy
drive. Rotatomil speed
i5 incresed o 720 e,
which reduces average
latency o 42 ms vs tpi-
cal Aoppy drives that un
ar 300 rpm, which trans-
kiates 1o an average laten-
oy ol 100 ms, Perfor-
munce of & Floptical
drive relative 1o a floppy
will vary by applicition,
bt the improvement will
be about three times
oversll,

Features Benefits
Capacity Convenient Storage of Dita
Replace or Enhance Your Floppy Drive
Form Factor Small Size
ance Saves Time
Wide Support Availahility of Variety of Competitive Products
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Wide Support. Many man-
vlacturers of drives
disketies, host adaplers
and computers offer
Floptical products for a
wiche minEe of compuners,

[*M=GA

Mukers of Bernoulli®

INSITE
MKE
maxeil.

including |BM-compatible
PEx bgsad] ooy 158 FISA
andd Microchanme] archi-
teciures; Apple
Macintoshy'Chiadira com-
puters; workstations; and

include Insite Peripherals,
fonepa Corportion
Maxell, 3M Corporation,
angl Matsushi-EKoaohuki
Elecironics Indusiries,

Licd, In addinon thene are
sesyesrs | Associate andd
H1|J:-|‘1| TR member comi-
panies, Approved
Floptical compatible
procucts can be identi-
ficd by the use of the

FTA Fogo,

The FTA's poal is to
establish Floptical tech

networks.  THis ensuies
broad availabiliny ol come-
petitive products o the

marked

FLOPTICAL TECHNOLOGY ASSOCIATION

Manapers Associanion
CMAEAD, an influential
QT of 1% MANAgErs an
syalem professionals in
Fortune 0 comprinies
Thie benelin to users s
availabilioy of Floptical

pr wluers From 'l.-ll'i-\.'l:l'

i ||' SOLITE= "tl'.||r:|r||L'
risnufctuners cnsune thot
the market will receive
competitive and compati-
ik e lucts ancl obfer
security that the techinol-
oy will continue
progress long intoe the

Founding Companies . . . B

noslonzy as the next dy
facro standard by ensur-
ing compatibility of

clrives, diskettes, and host

. . af the FTA inchade Insite Peripherals,
[omegt Corporation, Masell, 58 Corpartion,
and Maisashits-Kotobuki Electronics

Inclusgries, Lul.

0 ingdustey trade asso-
A l'L:I_IH 14 -:-:'\-I'I'II'II'Ih'l.'I.l il
|||_|i| W 1'|'|',||||||';2||. TRITE S, thie

Floptical Technology
Associaton (FTAJ, was

adapters. This trade
association has sel skan-
clarels for interchange of
media in any Flopical
drive and enjovs the par
ticipation and suppost of
all the mupor mamalactu

formed] 1o establish ers in Flopticil procucts Approved . . .

Fls |J‘:-Ii-:':|| drives and i |i,|-'.i|;,'._|| technole MR hias

media as the standard for  already recelved endorse- E:lm "::E:Eujt;h'

Very High Density (VHD)  ment as the VHD floppy PUETS: S N T
B ; P fieal b the FTA logo,

flexihle stomge. Found-
ing members of the FTA

stancard from the
Microcompaters
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D dppreciate the

improvements of
Floptical technology, i
miaty e fselphul o per an
umderstinding of conven-
ol loppy disk recond-
ing. Flexible disks have
their roots i digital mag-
netic reconding devel-
oprecl in the 19540s, Owver
time, form factoss hove
been reduced from S-inch
diameter disks 1o
Sty-inch o 3%2-inch form
Factors since then, A
stancard  3va-inch flexi-
hile disk clrive uses
magnetic recording
scheme with a density of

FLOPTICAL TECHNOLOGY

135 tricks per el This
results in 144MB of
usahle data storage on a
2MB (unformatted) high-
density disk. Tracking s
done using a stepper
mator oy mve the head
o a pre-determined radi-
al position, A floppy
crive is “blind” in that
there is no continual
feedback process @
sense the actual head
position relative o thie
dlisk. The abilivy for dif-
lerent drives 1o accurately
sl the head position o
the correct track neces-
sary [or imterchange of

Laser Dinde

@ I-lnliugnphi-c
ﬁfa Element

Fhoto Detector

Collector t:%

lm%
=

Floptical Technology . . .

. nchieves high capacity by using eptical serva pasitioning o pack
miore racks on o disk ten comentionl Toppses.

media has limited the
track spacing, hence lim-
ited capacities for these

clevices

The mame Flogstical
comes froem o comilima-
tican of flexible magnetic
meclia and optical posi-
tioning. Floptical tech-
nology accomplishes is
14-fold increase in capac-
ity by putting more tracks
of et on each side of
the diskette, Floptical
clrivies use the s
proven magnetic recond-
ing of conventional flop-
Py dlrves with an oprical
trachking sysrem (o allow
very precise and repeat-
ihle positioning of the
head over the disk,
Flopticl disketes are
rmznfactured with 4 per-
manent pattern of con-
centric grooves stamped
or etched into the media
at a spacing of 204
microns. The flar areas
between gmoves, called
lenats, provide a higher
reflective surface than the
grooves, Since the servo
tracks sire permanently
embedded in the disk,
they cannat be erased.

The closed loop servo
tracking system starts
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LED Sysiem

/,f/f;;.,

Laser
Holographic
Optical Tracking

<N Tracking Schemes

Optical

relbiliy

with a Light Emitting
Dinde or lnser as a light
source, Light travels
through a set of lenses
and oprical elements,
then is directed via a mir-
ror o ther diskette sur-
face, The reflected light
i5 passedl back throwgh
the mirror, fovused
through a lens w a pho-
toderector, completing
the servo leop, The sig-
el in the photodetector

is monitored 1o constantly

upclote the head position
over the diskette, This

optical serve process
enables a track density of
1245 tracks per inch,
comparced to 135 tracks

|":_ DD, HD Floppy -

peer inch for floppies, that
results in very high
capacity per disk. On
micwe achvanced drives,
Holographic Optical
Tracking 15 used instead
of conventional single
truck following. With this
technigque a grating pat-
tern 15 projecied onge the
disketre surface, This
Moiré detection method
erabbes reflecton over an
area of the disk several
tracks wice resuliing in
higher signal-to-rnojse
ralio (see figure al upper
lefiry,

Previous gencrations of
floppy disk media do not

Since Conventional . . .

., - Noppeées do mol contiin serm
groaves, the Floptical drive mirros splis
the: light aned comtrols track pusitlon by

ez of 4 [near encoder,

Some Floptical drives employ an LED system s
pessiton the magnetie hesd over the optical
tracks. Inother disketies Laser Bolographic

crisies a Malre pattern (ha

Tracking
iletects position aver muliple iscks simuline-
ausly for higher sgnal-io-noise ratio and gresser

have grooves for the opti-
cal system o follow. In
this case the Floptcal
drive relies on either a
stepper motor or reflec
tions from an optical lin-
ear encoder mounted on
the buse 1o simuolae the
track spacing used on
conventional disks (see
figure at lower left),

Like conventional flexible
chisks, actual recording on
i Flopocal diskee s
clone using 2 magnetic
hend that alters the meg-
nelic oreniation of the
minute particles on the
diskette, Floptical
cliskettes are coated with
barium ferrite (BaFe), a
magnetically sensitive
roateeris ], Barium ferrite
magnetic particles have a
hexagonal shape that lay
Mat on the suface. This
provides longer magnetic
retention and allows
higher density recording
than needle-shaped parti-
Cles used in conventlonal
gamma ferric oxide
medin. This higher grade



magnetic particle s also
mowe environmentally
stable 10 ensure reliability
in extreme condiiions

Compatibility with con-
ventional loppy disks is
achieved with a duasl gap
magnetce head in the
Floptical drive. One gap
has a very nurmow speic-
ing lor reacing and writ-
ing Very High Density
Floptical diskettes. The
other gap has geometries
for reading and writing
double-density and high-
density floppy disks (see
Figure ar right)

s vou lewrned in the

ast section, Floptical
technology relies on the
servo tracks or grooves
embedded in the disk
surface for accurate posi-
tioning o achieve high
capuicity,  These grooves
are nol coninucs bl
are Liid down in short
birses, sommewhar like the
nuirkings that divide
larvie= cm i highweay,
There are, in Rict,
L AS 00 distinet murks
o each Flopgical
clisketre,

DD, HD
Diskette Mode

Flo
Diskette

ical
ode

Dual Recording Modes

The dual gap magnsetic head in o Floptical drive will read and write Flopical
disketies or conventional Boppies for compatibility with existing media.

DISKETTE TECHNOLOGY

There are two fundamen-
Gl tminuficturing
processes thot are used;
stamping and lnser erch-
g,

In & stamping process, 3
rmster die s cremted T,
From this master, daugh-
ter dies are made that are
used o manufactire indi-
vidual diskeres, After o
diskette i conted, cut
and ready for s servo
markings, it is placed in a
Large hvidrulic press
which carefully squeezes
the proowves into the sur-

7

face from the die. As the
dhe penetranes the
iskene surlface, materil
= chisplaced up as well as
down, leading o possible
variation in surface
refllectivity. [Dies must be
kept extremely clesin o
avioid amy moitesrial
between the diskete and
the die which waould
cause imperfections in
thie Finished media

For the laser etching
process, eich diskete is
pliced on g precision
spindle and an Argon [on



laser erches each of the
servo marks as the disk
spins, This process
ensures an optical pattemn
for high contrast while
nutintaining o smoath sur-
face, Ar the same time,
this process allows for the

THE FUTURE

loptical echnology

uses magnetic
recording ancl aptical
tracking o achieve high
capacity ansd comparibili-
Iy. This clever symergy of
proven technologies has
created 3 new standard
thet mesets the market
demand for reliable and
convenient remaovable
stoeage,  But where do
wee po fromm here?

Cemainly, ohservers of

JinentnaantoOnnRORnOON

magnetic reference track
to be lecated on the
diskene with very high
accuracy using the laser
guidance system. With
laser etching, every
diskette is essentially a
(TSR,

computer technology
know that successbul
technidogies are continu-
ally improving. Manu-
facturers of Floptical
drves, adapiers, and
diskettes intemnd 1o make
this happen as well. The
future of Floptical tech-
nology is sure o include
higher capacities from
tighter rack spacing anc
bt spaacing, and lower
costs from manuficiuring
efficiencies at higher vol-

Magnetic Dala Track

2004 microns

| 5 microns

tical Servo
Tracks (Grooves)

... contains permanent grooves in dhort huests that are
detecied optically o precisely position the hesd lor kigh
capacity recording,

Floptical disketies from
ull approved manufacmr-
ers, whether samped or
biser etwched, are capalile
of working i any
Floptical drve,

umes. In acldition, per-
formance and reliabiliy
will comtinue o b
enhanced with improved
designs. The bigpest
change, however, will be
the large numbser of com-
puter users who will
demand, then expect, e
capahilities provided by
this technology,



Average Latency, The tmie reguired for
clisk 1o robare one-half revoluteon.

Barivm Ferrite. A 1vpe of magnetic par-
ticle wsed in some recording media
inclucling Fleptical diskeries,

Downward Compatibility.  The ability w
resid and write earlier seneration meclia
such as conventional foppy disks

Floptical Technology, The combination
of optical servo track positoning and
miagnelic redad-and-write technologies
vsed In 3V2-inch Yery High Density
loppy disk drives. Floptical is a negis-
tered trademark of Insite Peripherals,

Gammic Ferric Oxide.  The rvpe of mag-
netic particle used in conventional Aop-
v clisks,

Holographic Optical Tracking.  An optical
servi system that uses a holographic
element to project a pattern onto the
disk surface and measure the reflection
over several tncks sinultaneously. This
technology is patented by lomega
Cospanilion.

Laser Ewching. A manufacturing process
used to create the servo markings in
Floprical diskettes by etching grooves in
the surfuce af the diskete with o laser,

LED. Light Emriing Deode, wwhich s an
electronic light source.

Millisecond.  ©ne thousandih of a4 sec-
ol

GLOSSARY

Moiré pattern,  An independent pattern
seen when rwo geometrically regular
paanerns, such s sers of pamllal lines,
dare supermposed,

Optical element,  Tiems including lenses,
prisms, slits, ete. that form and conmmol a
light bezum,

Reference Track. A special magnetic
track placed on Floptical diskettes used
by the drive o calibrate the optical
tracking systent with respect o the
magnetic recorcding tricks.

Serve, [moa disk drive, a system that
controls the output of o device such as
head actuator position by monitoring
the signal of another device such as
spsticil sigral strengeh,

YHD,  Very High Density diskeme,
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