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OPTICAL MEMORY TECHNOLOGY REVIEW

June 11 - 12, 1986

Organized by the Naval Air Development Center

Hosted by the National Bureau of Standards

The Optical Memory Technology Review (OMTR) was held at the National
Bureau of Standards, in Gaithersburg, Maryland, on June 11, from 9:00 am
to 6:00 pm and at the Gaithersburg Marriott, in Gaithersburg, Maryland,
on June 12, from 8:30 am to 3:00 pm. Enclosed are the OMTR agenda and
the presentation materials from one-half of the June 11 afternoon OMTR
session.

Materials from the "US Department of Defense Sponsored Optical Disk
Studies" as they were presented in the morning session on June 11 are not
included, since that session was for employees of the Federal sector,
only. Overveiws of the "US Department of Defense Sponsored Optical Disk
Studies", as they were presented to members of both the Federal and
private sectors, in the June 11 afternoon session are included in this
"Section 1" and also in "Section 2", which has been mailed to you under
separate cover.

"Section 2" contains the presentation materials from speakers in the
second-half of the June 11 afternoon session. Also mailed under separate
cover, is "Section 3", which contains the presentation materials from the
June 12 session, in addition to the list of OMTR participants.

Review Organizer Local Coordinator
Roman Fedorak Jean Freedman
Code 5023 Room A61, Bldg. 225
Naval Air Development Center National Bureau of Standards
Warminster, PA 18974-5000 Gaithersburg, MD 20899
(215) 441-1278 (301) 921-3165
AV 441-1278
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October 1, 1986

Dear Optical Memory Technology Review Participant:

Regarding the public domain status of these papers and presentation
materials, by law, official papers by Government and non-Government
authors are not subject to copyright in the United States; and thus,
the organizations involved with this effort impose no restrictions on
their reproduction or use by the scientific and technical community,
or their distribution by abstract, microfilm, and/or any other means.

Publication of these Mdterials does not constitute approval by the Naval
Air Development Center or the National Bureau of Standards of the findings
or conclusions contained herein. These materials are published by the
Naval Air Development Center for the exchange and stimulation of ideas.

The objective of the Ot1TR was to provide a forum for discussion on
optical storage technology and its applications in the US Department of
Defense and Federal government. Thank you for your participation.

Review Organizer Local Coordinator
Roman Fedorak Jean Freedman
Code 5023 Room A61, Bldg. 225
Naval Air Development Center National Bureau of Standards
Warminster, PA 18974-5000 Gaithersburg, MD 20899
(215) 441-1278 (301) 921-3165
AV 441-1278
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OPTICAL MEMORY TECHNOLOGY REVIEW

June 11 - 12, 1986

Organized by the V val Air Development Center

Hosted by the National Bureau of Standards

Session 1 (FEDERAL GOVERNMENT EMPLOYEES ONLY)

June 11, 1986
9:00 a.m. - 12:30 p.m.

Green Auditorium
Administration Building
National Bureau of Standards
Gaithersburg, Maryland

Session 2 (FEDERAL GOVERNMENT AND INDUSTRY EMPLOYEES)

June 11, 1986
1:30 p.m. - 6:00 p.m. %"

Green Auditorium
Administration Building
Naitonal Bureau of Standards
Gaithersburg, Maryland

Sessions 3 & 4 (FEDERAL GOVERNMENT AND INDUSTRY EMPLOYEES)

June 12, 1986
8:30 a.m. - 3:00 p.m.

Gaithersburg Marriott
620 Lakeforest Avenue
SALONS A, B, C and D
Gaithersburg, Maryland

Review Organizer Local Coordinator
Roman Fedorak Ms. Jean Freedman
Code 5023 Room A61, Bldg. 225
Naval Air Development Center National Bureau of Standards
Warminster, PA 18974-5000 Gaithersburg, MD 20899
(215) 441-1278 (301) q21-3165
AV 441-1278
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AGENDA
OPTICAL MEMORY TECHNOLOGY REVIEW

NATIONAL BUREAU OF STANDARDS
GREEN AUDITORIUM, ADMINISTRATION BUILDING

GAITHERSBURG, MARYLAND

SESSION 1

SESSION 1 IS FOR FEDERAL GOVERNMENT EMPLOYEES ONLY

REGISTRATION FOR SESSION 1 BEGINS AT 8:15 AM

SESSIn.N 1 Wednesday, June 11, 1986 9:00 am - 12:30 pm

MODERATOR: Roman Fedorak, Naval Air Development Center

9:00 am Department of Defense Sponsored Optical Disk Study (Fairchild)

10:15 am BREAK

10:45 am Department of Defense Sponsored Optical Disk Study (Sperry)

12:30 pm END OF SESSION 1

LUNCH

iv.



AGENDA
OPTICAL MEMORY TECHNOLOGY REVIEW

NATIONAL BUREAU OF STANDARDS
GREEN AUDITORIUM, ADMINISTRATION BUILDING

GAITHERSBURG, MARYLAND

SESSION 2

SESSION 2 IS FOR FEDERAL GOVERNMENT AND INDUSTRY EMPLOYEES

REGISTRATION FOR SESSION 2 BEGINS AT 12:00 PM

SESSION 2 : Wednesday, June 11, 1986 1:30 pm - 6:00 pm

MODERATOR: Roman Fedorak, Naval Air Development Center

1:30 pm Welcoming Remarks: Raymond Kammer
Deputy Director
National Cureau of Standards

Organizer's Comments: Roman Fedorak
Naval Air Development Center

1:50 pm Keynote Speaker: John Riganati
Director, System Research
Supercomputing Research Center
Institute for Defense Analyses

"US High Technology Industry, Its Principles
and Challenges...With an Emphasis on the Optical Digital
Data Disk (OD3) Challenge"

2:10 pm "Storage Requirements and Applications"
Bernie Zempolich
Naval Air Systems Command

2:40 pm "Status of 5.25-inch Optical Digital Data Disk Technology"
Di Chen
Optotech

3:00 pm BREAK

V.



SESSION 2, OPTICAL MEMORY TECHNOLOGY REVIEW (AGENDA)

3:30 pm "Interpretation of US Department of Defense Specifications
for Device Designers"
Marc Saltzman
Fairchild Communications and Electronics Company

3:50 pm Overview of Two DOD Sponsored 5.25-inch Optical Disk
Studies:

"Optical Memory System Study Presentation"
Tim Rogers
Fairchild Communications and Electronics Company

"Optical Disk Study Overview"
Dave Zempke
Sperry Corporation

5:00 pm "Portable Optical Memory Systems for Tactical Applications"
Robert Miller
US Army Electronics Laboratory

5:20 pm "Overview of DOD/NASA Large Optical Disk Systems Development"
Jack D. Petruzelli
US Air Force

5:40 pm "Digital Map Generation"
Lt. Col. Milton Cone
US Defense Mapping Agency

6:00 pm END OF SESSION 2

vi.
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AGENDA
OPTICAL MEMORY TECHNOLOGY REVIEW

GAITHERSBURG MARRIOTT
GAITHERSBURG, MARYLAND

SESSION 3

SESSION 3 IS FOR FEDERAL GOVERNMENT AND INDUSTRY EMPLOYEES

REGISTRATION FOR SESSIONS 3 AND 4 BEGINS AT 8:00 AM

SESSION 3 : Thursday, June 12, 1986 8:30 am - 12:45 _m

MODERATOR : Jean Freedman_, National Bureau of Standards

8:30 am "Overview of Magnetic Disk Technology,"
Ron Lares
Control Data Corporation

"Overview of Magnetic Disk Technology"
Bryan Birch
Miltope Corporation

9:10 am "Federal Interest, Requirements, and Plans
For Optical Disk Technology...As Told To
The Federal Council on Computer Storage
Standards and Technology"
Jean Freedman
National Bureau of Standards

9:20 am "Optical Memory Recording Concepts
and Current Commercialization Trends"
Leonard Laub
Vision Three

10:15 am BREAK

vii.
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SESSION 3, OPTICAL MEMORY TECHNOLOGY REVIEW (AGENDA)

10:45 am Presentations and Panel Discussion:
"Overview of Optical Digital Data Disk
Research and Development"

PANEL DISCUSSION MODERATOR: Leonard Laub

"Overview of Optical Digital Data
Disk Research and Development"
John Morgan
Philips and DuPont Optical Company

"Overview of Optical Digital Data
Disk Research and Development"
Gerald Poshkus
Eastman Kodak Company

"Overview of Optical Digital Data
Disk Research and Development"
Roger Hilde
3M Company

"Overview of Optical Digital Data
Disk Research and Development
Bryan Birch
MIiltope Corporation

12:45 p.m. END OF SESSION 3

LUNCH

viii.



AGENDA
OPTICAL MEMORY TECHNOLOGY REVIEW

GAITHERSBURG MARRIOTT
GAITHERSBURG, 4ARYLAND

SESSION 4

SESSION 4 IS FOR FEDERAL GOVERNMENT AND INDUSTRY EMPLOYEES

SESSION 4 : June 12,.1986 1:45 pm - 3_:00 pm

MODERATOR: Jean Freedman, Natiopal Bureau of Standards

1:45 pm mOptical Digital Data Disk System Components...The Status of
Research and Development"
Oliver Bessette
RCA Corp.

2:10 pm "Overview of the National Space Science Data Center; Optical
Disk System Integration
Brian Lopez-Swafford
National Aeronautics and Space Administration

2:30 pm "Issues in Optical Disk Longevity and Approaches to Optical
Disk Life Testing"
William Nugent
Library of Congress

2:50 pm "Summary of the Presentations and Discussions from the
June 11 and 12, 1986, OPTICAL MEMORY TECHNOLOGY REVIEW"
Leonard Laub
Vision Three

3:0G pm END OF SESSION 4

ix.



OPTICAL MEMORY TECHNOLOGY REVIEW

June 11 - 12, 1986

ORGANIZED BY THE NAVAL AIR DEVELOPMENT CENTER, WARMINSTER, PA

HOSTED BY THE NATIONAL BUREAU OF STANDARDS, GAITHERSBURG, MD

Held at the National Bureau of Standards, Gaithersburg, Maryland
and the Gaithersburg Marriott, Gaithersburg, Maryland

TABLE OF CONTENTS; "SECTION I"

1. AS High Technology Industry, Its Principles Page
and Challenges...With an Emphasis on the
Optical Digital Data Disk (OD3) ChallengeL
John Riganati
Supercomputing Research Center
Institute for Defense Analysis
4380 Forbes Blvd., Lanham, MD 20760 ........................... 1

2. "iStorage Requirements and ApplicationsJ'

Bernard Zempolich
US Department of the Navy
Naval Air Systems Command
AIR 935C, Room 440 JP1
Washington, DC 20361-3500 .................................. .19

4
3. "Status of 5.25-Inch Optical Digital

Data Disk Technology"
Di Chen
Optotech
740 Wooten Road
Colorado Springs, CO 80915-3518 .............................. 93

4. "Ynterpretation of US Department of

Defense Specifications for Device Designers,

Marc Saltzman
Fairchild Communications and Electronics Company
20301 Century Boulevard, Germantown, MD 20874-1182 .......... 111

5. "Optical Memory System Study Presentation"
Tim Rogers
Fairchild Communications and Electronics Company
20301 Century Boulevard, Germantown, MD 20874-1182 .......... 127
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Figure 45. "Optical Memory Storage Requirements and Applications for Use in Military
*Environments," Bernard A. Zempolicri, US Dept of the Navy, Naval Air Systems

Commnand, AIR 935C, Room 440, JPI, Washington, DC 20361-3500.
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(See Figure 68)

Fiqure 69. "Optical Memory Storage Requirements and Applications for Use in Military

Environments," Bernard A. Zempolich, US Dept of the Navy, Naval Air Systems
Command, AIR.935C, Room 440, JPI, Washington, DC 20361-3500.

1. A tape recorder salesman enters the office of a prospective

client. He is extolling the virtues of his low cost tape

recorder. Unfortunately, all of his maintenance people

accompanied him on this visit.

2. Naturally, he is inquisitive about the need for two platoons

of maintenance people. The periodic maintenance people perform

the day-to-day routine preventive maintenance, cleaning tape

heads, adjusting tape tension, replacing worn tapes, replacing

gaskets, etc. This work would. typically be done on the flight

line. When the tape recorder has a component or subassembly

failure either depot or factory personnel would repair these

unscheduled failures. Hence two platforms of maintenance

personnel are required.

3. Periodic maintenance can be deferred or eliminated but then

the failure rate skyrockets. This happened with the P3 flight

incident recorder.

4. Clearly, one can juggle the ratio of scheduled to unscheduled

maintenance costs but it is a no win proposition.

5. A solid state recorder would cost a little more than a tape

recorder, but it would require no scheduled maintenance. Elim-

inating moving parts would drastically reduce the unscheduled

maintenance costs. Thus, a solid state recorder will minimize

the total ownership cost to the user. However, Initial cost

is the major criteria in selecting recorders aboard aircraft

regardless of life cycle costs. Thus, tape recorder companies

could sell the tape recorder for one dollar and make money in

the maintenance of the recorders. Of course a $1 tape recorder

would delight the procurement personnel. Since solid state

recorders are vi.tually maintenance free, the initial cost

cannot be transferred to maintenance costs. Hence a life

cycle cost approach to procurement must be taken if reliable

cost effective hardware is desired.
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MEDIA SOURCE STATUS

OPTOTECH DAICEL CHEMICAL I
OSI
PLASMON
3M

ISl SUMITOMO CHEM I
OSl OSI 4
OPTIMEM ATG 3

3M
CHEROKEE PLASMON 4

3M
LASER DRIVE - 4

TOSHIBA - 2
HITACHI - 3
RICOH - 4
SONY - 3
SANYO - 3
CANON - 3
SHARP - 3
MITSUBISHI - 4
MATSUSHITA - 4
FUJITSU ASAHI CHEM 4
NEC 4
JVC 4
PIONEER 4

PHILIPS OSI 4

1 -IN PRODUCTION, 2-DELIVERED BETA UNITS,
3-DEMONSTRATED EXPERIMENTAL UNIT,
4-UNDER DEVELOPMENT

Fiour' "Status of 5.Z5-inch Qotical Digital Data Disk Tecinology." Di Chen,
60pttecn, 7,,j Aooten RoaR, C/j

0MTR/g3



cn C .)w

En CD

00 0 0

-4--

C-

00 0- 0 0 0 .J0 00

444-

0 co 0

00

le. -0

94/OMTR



APPLICATIONS:

ARCHIVAL UPDATABLE DATA STORE:

ON-LINE: -Small business database
-Personal computer database

OFF-LINE: -Medical records and images
-Financial records
-Legal records
-Maps and navigation records
-Security sensitive data

DISK BACK-UP:

-Winchester disk back-up with
random access capability

ELECTRONIC PUBLISHING:

-Updatable publication
-Updatable software distribution

IN FIELD MASS DATA ACQUISITION:

-Seismic data acquisition
-Earth resources data acquisition
-Reconnaissance data acquisition

HARSH ENVIRONMENT APPLICATIONS:

-Radiation hardening
-Extreme temperature
-Extreme EMI

Fi ure 3. "Status of 5.25-inch Optical Oigital Data Disk Technoloqy," oi Chen,

ODtotecn, 7aO .ooten Poa . Colorado Springs, CO 915-3518.
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FOCUSED LASER BEAM DIAMETER S AT
FULL-WIDTH-HALF-MAXIMUM (FWHM)

S = 0.5 A
n. a.

where n. a. is the numerical aperture of the lens

n.a. = Sin e

For uniform illumination, the Airy disk diameter is

d = 1.22--
2 n. a.

For Gaussian beam profile, the I/e2 point diameter is

d = (4/;1)-------
2 n. a - - e

TYPICAL VALUES: \ = 800 nm
n. a.= 0.5

S =0.8 um
4

Fiaure 4. "Status of 5.25-inch Optical Digital Data Disk Technology," Di Chen.
%, Optotecn, 74U wooten Road. Colorado Springs, Co 80915-3518.
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(1) BIT SIZE.
LIMITED BY: *OPTICS

*LASER DIODE WAVELENGTH
*BIT BOUNDARY STABILITY
*MINIMUM DOMAIN SIZE FOR M-O

PRESENT STATUS. 0.8 TO 1.0 UM BIT DIAMETER FOR
WORM AND 1.0 TO 1.5 UM FOR M-O

(2) BIT SPACING
LIMITED BY * ADJACENT BIT INTERFERENCE

* PEAK SHIFT
S.. * BIT BOUNDARY STABILITY

PRESENT STATUS. 1.5 TIMES THE BIT SIZE

RESULTING AREAL DENSITY: 44 TO 69 MBITS/SO. CM.
FOR WORM
20 TO 44 MBITS/SQ. CM.
FOR M-0

FOR AN ANSI STANDARD 5.25 " OPTICAL DISK, AT
CONSTANT LINEAR DENSITY, THE RAW BIT CAPACITY
IS 466 TO 730 MAGABYTES PER DISK SIDE FOR WORM,
212 TO 466 MAGABYTES PER DISK SIDE FOR M-O.

Figure 8. "Status of 5.25-incn Optical Digital Data Disk Tecnnology," DI Chen,
Optotecn. 740 Wooten Road, Colorado Springs. CO 8U915-351.
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LASER DIODE POWER OUTPUT VS DATA RATE

(1) HEATING OF THE SENSITIVE LAYER FOR HOLE FORMING:
P(1) =A T / t

(2) HEATING OF THE SUBSTRATE
P(2)=B T /J-

WRITING POWER ON THE RECORDING MEDIA
P=P(1) + P(2) =(A/t +B /,'T)T

FOR Te ALLOY FILM ON PC SUBSTRATE, THE REQUIRED
POWER IS EMPERICALLY GIVEN AS

P (mW) = 0.26/t + 2/ 4"- t in usec.

At 2 MHz date rate, using a 100 nsec pulse, the required
laser power ON THE RECORDING MEDIA is 9 mW. the
required power is 46 mW at 20 MHz.

Fiurp 9. "Status of 5.25-inch Ootical Digital Data Disk Tecnology," Di Chen,
Optotecn, 740 Wooten Road, Colorado Springs, CO 80915-3518.
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DA A PAIl

(I )WRI TE POWER
I IMITrl BY AVAIL AI1F I ASR POWER

'RFAM INTFNSITY TRANSMISSION
EFFI(CIFNCY IN OPTICAL HEAD

PP;I-NT STATUS *MAXIMIJM PEAK LASER DIODE
POWER OUTPUT = 30 MW

*TYPICAL BEAM INTENSITY
TRANSMISSION EFFICIENCY = 50 X
for WORM and 35X for M-O
*MINIMUM WRITE PULSE LENGTH
!S 40 NSEC.

(2)BIT ELONGATION:

Linear on track velocity of current optical disks falls in
the range of 15 to 3.7 m/sec.

Bit elongation = Linear velocity x Write pulse length

1.20 urn 150 m/sec 0.08 usec
060 75 0.08
0.30 3.7 0.08
0.30 75 0.04

*Bit elongation causes reduction in aeral density.
*Reduction in pulse length means higher laser power.
*Current laser power of 30 mw output or 15 mw on the

disk means that the pulse width is limited to no less
than 0 04 usec. using common WORM or M-0 media.

*Allowing 0 3 um bit elongation means that 7.5 m/sec. is
the upper limit of the linear velocity.

*At a bit spacing of 1.5 um bit spacing, this yields the
upper imit of the raw data rate of 5 magabit/sec This
represents the lower range for WORM and upper range
for M-0

Fioure 11. "Status of 5.25-Inc' Dotical flq1ta) Data r)isk Tecnnolooy," 0i Chen ,
ODtotec.,. 7,10 wooten oao, Coioraao Sor, ngs. CO 90915-1518.
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ACCESS TIME.

(I) SEEK TIME:
LIMITED BY: *WEIGHT OF THE OPTICAL HEAD

*FOCUSING AND TRACKING ACTUATOR
STA01LIT v

*POWER RE %IEME T OF SEEK

ACTUATOR
PRESENT STATUS: 150 msec FOR STEPPER MOTOR

50 msec FOR LINEAR MOTOR IN
5.25" OPTICAL DISK DRIVES

(2) ROTATIONAL LATENCY TIME:
LIMITED BY- *ALLOWABLE LINEAR VELOCITY FOR

WRITING,'.

*DISK SUBSTRATE MATERIAL
TOLERANCE

PRESENT STATUS: 16.7 TO 50 msec average

(3) MOTOR SPEED SETTLING TIME ( FOR CONSTANT LINEAR

VELOCITY CASE ONLY )
PRESENT STATUS: I TO 3 sec.

Figure 12. "Status of 5.25-incn Optical Digita! Data risk Tecvnoioqy." D1 Chen,

0totecm. 740 wooten Road, Colorado Sorings. CC 0911-]5".
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SIGNAL-TO-NOISE RATIO

(1) WORM MEDIA
LIMITED BY: * SENSITIVE LAYER GRAIN NOISE

* SUBSTRATE SURFACE NOISE
" STAMPER AND REPLICATION

INTRODUCED FIXED PATTERN NOISE
V* OTHER DEFECTS

PRESENT STATUS: S/N = 60 DB AND BER = 10 EXP(-5)
IS TYPICAL AT BEGANING OF L!FE,

(2) MS/N IS LIMITED BY NOISE-.: (2) M-O MEDIA

LIMITED BY *LOW M-O EFFECT
*SENSITIVE LAYER NOISE

*STAMPER AND REPLICATION INTRODUCED
V NOISE

*SUBSTRATE SURFACE NOISE
*OTHER DEFECTS

PRESENT STATUS: S/N = 50 DB AND BER = I OEXP(-5)
IS TYPICAL AT BEGANING OF LIFE
S/N IS LIMITED BY LOW SIGNAL
LEVEL

Figure 14. "Status of 5.25-inch Optical Digital Data Disk Technology," Di Chen ,
Optotecm, 740 Wooten Road, Colorado Sorings, CO 80915-3518.

. 106/0MTR

XA. %.'



36

30_

00

200

0 500 1000
Storage Time C hr J

Reflectivity vs Storage Time
at 60C,90%RH
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Storage Time (hr)
Reflectivity ve StorageTime
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ENVIRONMENTAL TE5T DATA FOR 5.25- OPTICAL DISKS WITH

P01 YrAPFqnNAFF !-)URSTPATF ANT) Te Al LOY SENSITIVE LAYER

7'=; !5. "Status of 5.25-inch Ootical Oigital Data Disk Tecnnology," Di Chert,

0ptotecn, 740 Wooten Poac, Colorado Sprinas, CO 10915-1518,.
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STABILITY

(I ) BIT BOUNDARY STABILITY
FOR M-O MEDIA *DOMAIN WALL STABILITY MUST BE

ASSURED UNDER
(A)WRITE/ERASE FIELD,
(B) OPERATING TEMPERATURE

EXTREMES*,
(C)ADJACENT BIT HEATING.

FOR WORM MEDIA: *NO KNOWN BITBOUNDARY
INSTABILITY FOR Te ALLOY

(2) MEDIA DEGRADATION
FOR M-O MEDIA *M-O LAYER MUST BE PROTECTED

*DEGRADATION CAN BE RETARDEED
BY ALLOYING WITH ADDITIVES OR

- COATING WITH A PROTECTIVE
LAYER DEGRADATION APPEARS

TO GROW FROM EXISTING DEFECTS
-. FOR WORM: *Te IS NOT STABLE BUT TeSe

COMPOUND IS REASONABLY
STABLE. DEGRADATION
INTRODUCES MOSTLY SINGLE BIT
DEFECTS

PRESENT STATUS- *FIVE YEARS WRITE AND TEN
YEARS READ LIFE FOR WORM,
TWO TO FIVE YEARS LIFE FOR M-O.

'V• OPERATING TEMPERATURE RANGE ACCORDING TO THE
ANSI STANDARD IS FROM 10 TO 50 DEGREES CENTIGRADE.

Figure 16. "Status of 5.25-inch Optical Digital Data Disx Tecnnology," 3i Chen,
Optotecti, 740 Wooten Road. Colorado SDrngs, 0 , 0915-_3Si,.
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no

WORM CompPt- CuriePt.

DENSITY Q Q 0 CD

WRUTEPOWER 0Z 0C0
DROW Q Q C0

S/N Z

STABILITY 0C© 0
TEMPERATURE Q 0 0
RANGF

ERASIBILITY no yes yes

p.

o good
fair

© poor

Fijure 17. Status of 5.25-inc, Optical Digital Data Disk Tecrmnology," Di Chen,
Uototecm, 74u Wooten Roac, Coloraao Springs, CU 8U915-351d.
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CONCLUSION:

(1) WRITE-ONCE-READ-MOSTLY OPTICAL RECORDING
TECHNOLOGY IS MATURING. 5.25- OPTICAL DISK DRIVES
WITH THE FOLLOWING PERFORMENCE IS NOW READILY
AVAILABLE:

*CAPACITY (MBYTE/SIDE) 200
*DATA RATE (MBITSISEC) 2.2
*ACCESS TIME (mSEC) 200
*MEDIA LIFE (YEARS) 5 (WRITE), 10 (READ)

(2) PERFORMANCE LIMITATIONS BASED ON CURRENT
TECHNOLOGY FOR THE 5.25- DRIVES ARE AS FOLLOWS:

5%*CAPACITY ( MBYTES/SIDE) 600
*AVE. ACCESS TIME (mSEC) 50
*DATA RATE (MBITS/SEC) 5
*MEDIA LIFE (YEARS) 20

r4

(3) WRITE-ONCE-READ-MOSTLY OPTICAL STORAGE

DEVICES AND WINCHESTER DRIVES COMPLIMENTS EACH
OTINER. THEY CAN BE TEAMED TO MAKE A POWERFUL

5%' MEMORY SYSTEM WHICH OFFERS HIGH ACCESS TIME,
REMOVABLE CARTRIDGE, ERASABLE DATA AND
PERMINENT DATA STORAGE.

(4) 5.25' DRIVE FORM FACTOR IS SUITED FOR NOT ONLY
p..: THE PC AND MINI COMPUTER MARKET, BUT ALSO JUKE

BOX APPLICATIONS AS WELL BECAUSE THE EASE OF
DISK TRANSPORT AND HIGHER VOLUME PACKING
DENSITY AS COMPARED TO SYSTEMS USING12" DISKS.

-. 5,'. (5) MAGNETO OPTIC CURIE-POINT RECORDING TECHNIOUE
IS THE BEST CANDIDATE FOR ERASABLE OPTICAL DATA
STORAGE. HOWEVER, THE MEDIA STABILITY PROBLEM
IS NOT ANTICIPATED TO BE SOLVED UNTIL 1988.

Figure 18. "Status of 5.25-,nncr Ootical Digital Data )isk Tecrinoiogy," Di Chen,

Outotech. 74f .4ooten Road. Colorado Sprinqs. CO 4O915-3518.
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