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FOREWORD

The optical disk drive industry hasn’t gotten any calmer. CD-ROM drives
continue to race through product generations, leaving excess inventory and
unprofitability in their wake. Falling prices for 3.5" MO drives created a major
upsurge in demand, justifying the oft-made claim that the optical drive business
can be fun if the price is right. The PD drive had a fairly successful launch, but
appears about to be submerged in the expected wave of DVD-RAM drives, and
DVD-ROM drives are ﬁnally shipping in quantity. CD-R shipments are up, and
CD-RW appears ready to move in a big way. The small CD-ROM autochanger,
thought to be on track for annual shipments in the millions has faltered, ham-
pered by higher prices and slower performance than system OEMs will accept.
And the 12" drive segment lost a couple of manufacturers.

5.25" optical drives and small optical libraries continue to be displaced by
high capacity magnetic rigid drives. However, the MO side of the industry may
be on the verge of a major rebirth as new technologies provide small drives with
over 5 gigabytes of online capacity in 1998. If these initiatives are technically and
commercially successful, MO drives just might make some serious inroads on
other technologies for a change.

For 1997, we have initiated coverage of CD-ROM towers, a frequently used
alternative to CD-ROM optical libraries, where higher performance is required to
serve multiple users needing access to the same disk. Both host attached and
direct network attached towers operating as servers are included.

DISK/TREND ON DISK, statistical and specification tables on floppy disks, is
again available to subscribers to the DISK/TREND Report. Instructions for using
the disks are included in the last section of this report. We are always willing to
help you at any time by providing additional information on the industry which we
may have available. And, as always, we welcome and appreciate your sugges-
tions for improvements in the DISK/TREND Report.

James N. Porter

Robert H. Katzive
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INTRODUCTION

The DISK/TREND Report on optical disk drives and optical disk libraries is
now in its 12th year. Reflecting industry changes, the organization of this year’s
report has been modified to include a new product group covering CD format
disk towers. Breakdowns in CD-ROM tables have been modified to reflect the
rapidly changing nature of this portion of the industry. Here are a few reminders
to help in interpreting the information presented.

* This report concentrates on optical disk drives, optical libraries and CD
format disk towers used with general purpose and dedicated application
computers, including games, rather than upon media, controllers, or other
related topics. Not included are optical disk drives, libraries and towers
designed for consumer audio and video entertainment applications, opti-
cal tape drives, and optical card drives.

* Market share tables, usually included in DISK/TREND reports, are omitted
for some product groups of this report, because the 1996 market was too
small or too concentrated for market share figures to be meaningful.

* This year’s report divides optical disk drives into four groups and libraries
or towers into five groups:

* CD format read-only optical disk drives

* CD format writable optical disk drives

* Read/write optical disk drives less than 2 gigabytes
* Read/write optical disk drives more than 2 gigabytes

* CD format optical libraries

* CD format disk towers

* Read/write optical disk libraries, 1 - 39 cartridges

* Read/write optical disk libraries, 40 - 69 cartridges

* Read/write optical disk libraries, more than 70 cartridges

* The read/write groups include all equipment with the capability to both
read and write data on an optical disk, regardiess of whether drives are
write-once or erasable (rewritable)/multifunction types. Forecasts for
drives and libraries using both types of technology are given in each
optical disk drive product group section, as appropriate.
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SUMMARY: OPTICAL DISK DRIVES AND LIBRARIES

Industry size

Total optical disk drive revenues grew 20% in 1996 to over $5.86 billion,
driven by growth in CD format and 3.5" MO drive shipments. CD format read-
only drive sales alone reached over $4.6 billion, while writable CD format sales
added an additional $502 million, a 79.7% jump. Sales revenues for the under 2
gigabyte product group of read/write drives rose sharply to $635 million, as lower
prices accelerated sales of 3.5" MO drives. Sales of drives over 2 gigabytes
slipped 25.4% to $64.1 million. Total revenues in 2000 are forecasted to exceed
$10.3 billion. All product groups except drives under 2 gigabytes, impacted by
the shift of 5.25" drive capacities to the over 2 gigabytes group, are expected to

show revenue growth in the forecast period.

Shipments of 3.5" magneto-optic drives improved somewhat in 1995, but
sales to large OEMs remained weak, and the prospects for growth in OEM 3.5"
sales depend upon higher capacity and lower prices. Shipments of 5.25" drives
inched up as shipments of 5.25" drives over 2 gigabytes commenced, while
shipments of 12" drives dropped 34%, as the result of market exits by two
manufacturers.

Almost 58.4 million optical drives were shipped in 1996, including 55.6 mil-
lion CD format read-only drives, which accounted for 95.3% of shipments. 1.42
million CD format writable drives were shipped, including CD-R, CD-RW and PD
drives. Shipments of read/write drives under 2 gigabytes shot up 98.8% to
almost 1.4 million as shipment growth for 3.5" drives overrode the decline in 5.25"
drive shipments. Unit shipments for drives over 2 gigabytes accelerated 39.1%
to 8,900 units, with growth in 5.25" drives countering declines in 12" drive ship-
ments. Total unit shipments in 2000 are projected to exceed 106.1 million units,
99.2 million of which will be CD-ROM or DVD-ROM drives. CD format writable
drives will exceed 4.7 million units, so all CD format drives together are forecast-
ed to capture 98% of unit shipments in 2000.

Shipments of optical libraries and towers shot up almost 107% to over
735,000 units, but almost 93% of the shipments were CD-ROM libraries. Of the
CD-ROM libraries, over 99% were small CD-ROM autochangers. 1996 shipments
were bolstered by a large order from one customer, and 1997 shipments are
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expected to shrink 33%, with growth resuming in 1998. CD disk tower shipments
were about 37,500 units in 1996, almost evenly divided between host attached
and network attached units. Tower revenues were $146 million, the largest
element in overall revenues for optical libraries and towers of $514.2 million.
Tower revenues were followed by CD format libraries ($141.4 million) and 70 or
more cartridge optical disk libraries ($128.2 million). 1 to 39 cartridge optical
libraries are losing ground, impacted by competing technologies, and shrank
20.5% to $66.5 million, while revenues in the 40 to 69 cartridge category, bol-
stered by the impact of higher capacity 5.25" drives, rose 17.6% to $32.1 million.
Total revenues of $628.3 million are expected in 2000. CD format disk towers are
expected to capture 40.6%, followed by CD format libraries with 23.8% and li-
braries with 70 or more cartridges at 20.8%.

U.S. drive manufacturers again lost revenue share in 1996, dropping to 1.5%
of worldwide optical disk drive revenues, and reflecting minimal participation by
U.S. firms in the CD format market. U.S. companies continued to lead in library
revenues, capturing 55.9% of the worldwide total, a very small decline from the
previous year. The U.S. share of total drive shipments is also insignificant, the
result of very large CD format drive shipments from non-U.S. firms. U.S. manu-
facturers’ 1996 share of library unit shipments fell because of the large increase
in CD-ROM library shipments by non-U.S. suppliers, but is expected to recover
and stabilize as the 1996 shipment bulge in small CD libraries ends in 1997.

Sales of optical disk drives to U.S. destinations in 1996 accounted for 43.3%
of worldwide revenue, a slight increase from 1995. The U.S. market accounted
for 59.2% of library revenues, also an increase from 1995, reflecting strong in-
vestment in data storage automation within the U.S. The U.S. optical drive
market is expected to be 45.7% of a $10.3 billion drive market in 2000, while the
proportion of the library market in the U.S. will decline slightly to 63.1% of $616
million in 2000, as the result of improving CD format library and tower shipments
to non-U.S. markets and anticipated improvements in non-U.S. economies.

Non-U.S. manufacturers have emerged as the major drive producers be-
cause of their strengths in optical component and semiconductor laser technolo-
gy. US. firms have difficulty in overcoming non-U.S. firms leads in media, lasers,
optical components, heads and mechanisms and, relegated to the role of drive
assemblers, have been dropping out of the market. |
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U.S. Manufacturers
Captive
PCM/Distributor

OEM/ Integrator

TOTAL U.S. REVENUES

Non-U.S. Manufacturers
Captive
PCM/Distributor

OEM/ integrator

TOTAL NON-U.S. REVENUES

Wor ldwide Recap

TOTAL WORLDWIDE REVENUES

TABLE 1

CONSOL IDATED WORLDWIDE REVENUES

OPTICAL DISK DRIVES

REVENUE SUMMARY

DISK DRIVE REVENUES, BY SHIPMENT DESTINATION ($M)

3.0

39.5

19.8

62.3

289.3

618.4

3,5680.7 2,030.3

5,762.4 2,938.0

1996
- ---Revenues- - -
u.s.
17.9 28.0
43.8 54.6
11.0 16.9
72.7 99.5
241.0 677.2
539.9 1,504.5
1,683.8
2,464.7
2,537.4

5,861.¢ 3,000.3

6.0

50.3

27.8

84.1

797.3

1,718.5

4,652.2

7,165.0

7,249 .1

Forecast
------ 1998-----  ------
u.s ww
2.9 5.8 5.6
36.7 49 .1 35.7
14.9 20.5 19.6
54.5 75.4 60.9
325.9 875.5 388.6
761.3 2,049.9 904.2
2,408.8 5,353.3 2,728.9
3,496.0 8,278.7 4,021.7
3,550.5 8,354.1 4,082.6
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1,036.2

2,398.0

------ 2000- ----
u.s. W
5.4 10.8
49.8  78.6
3.5  64.9
91.7  154.3
488.5 1,209.5

1,191.7 2,828.5

5,797.4 2,048.5 6,138.0

9,232.6 4,628.7 10,177.0

9,327.0 4,720.4 10,331.3
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TABLE 2
CONSOL IDATED WORLDWIDE REVENUES
OPTICAL DISK LIBRARIES AND TOWERS
REVENUE SUMMARY

1896 e Forecast----=-----ccmmvmmmmmma e
----Revenues---  ------ 1997-----  ------ 1998-----  ------ 1999-----  ------ 2000~ -- - -
u.s. wW u.s. W u.s. ww u.s. w u.s. “V-N_I“
U.S. Manufacturers
Captive 37.2 54.0 27.1 46.0 25.2 42.0 23.6 39.8 22.1 37.3
PCM/Distributor 127.3 188.3 158.6 198.9 170.1 213.0 186.4 232.3 . 200.5 248.5
OEM/ Integrator 8§5.6 75.6 60.0 80.3 59.6 83.3 62.8 87.7 64.4 90.4
TOTAL U.S. REVENUES 220.1 287.9 245.7 325.2 254.9 338.3 272.8 , 359.3 287.0 376.2
Non-U.S. Manufacturers
Captive -- 7.6 .- 7.4 -- 4.2 -- 4.5 -- 4.7
PCM/Distributor 39.8 92.4 36.2 88.2 40.5 102.5 43.2 110.6 45.8 117.7
OEM/ Integrator 44.3 126.3 50.4 103.8 57.6 113.0 60.9 122.1 64.1 129.7
TOTAL NON-U.S. REVENUES 84 .1 226.3 86.6 199.4 98.1 219.7 104 .1 237.2 109.9 2521
Wor ldwide Recap
%6%&L'ﬁ6§L6WIﬁé REVENUES 304.2 514.2 332.3 524.6 353.0 5§58.0 376.9 596.5 396.9 628.3
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Figure 1

CHANGING PRODUCT MIX

Worldwide Optical Disk Drive Revenue
Billions
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CHANGING PRODUCT MIX

Worldwide Optical Library Revenue
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Marketing channels

Marketing channels used by optical drive and library manufacturers are
defined in this report as Captive, PCM/Distributor, and OEM/Integrator. Captive
drives, libraries and towers are sold as part of systems that are manufactured by
the same company. The PCM/Distributor channel includes drives, libraries and
towers used in add-on subsystems for use with computer systems of all types
and sizes, plus aftermarket distribution through wholesalers, dealers and other
resellers. The PCM/Distributor channel also includes drive or library sales directly
from the manufacturer to government or large end user "house accounts". The
OEM/Integrator channel includes drives, libraries and towers sold to system
manufacturers and system integrators to be used as part of computer systems.

OEM/Integrator optical disk drive revenues rose 20.3% in 1996 to almost
$3.6 billion, accounting for 61.4% of worldwide sales revenues of $5.86 billion.
PCM/Distributor revenues grew 3.6%, and were 26.6% of total revenue, while
revenues from the captive channel grew 79.4% and contributed 12% of total
revenue. The growth in the captive contribution is a consequence of increasing
numbers of CD format drives sold on a captive basis, and the captive channel is
expected to maintain this level of contribution throughout the forecast period.
The OEM/Integrator and PCM/Distributor channel contributions are also expect-
ed to remain relatively close to existing levels, fluctuating only a few percentage
points during the forecast period.

1996 optical disk library and tower revenues of $514.2 million from the sales
channels split 39.2% from OEM/Integrators, 48.8% from the PCM/Distributor
channel, and 12.0% from the captive channel. Towers, added this year, are
heavily biased to the PCM/Distributor channel. Anticipated revenues of $628.3 in
2000 will be shared among OEM/Integrators with 35%, PCM/Distributor sales with
58.3% and captive sales with 6.7%. Because of the complex system integration
and support requirements of libraries, only the simplest types are offered by
many resellers, but towers, especially the net attached type, are easily resold,
requiring minimal technical support, and favor the PCM/Distributor channel.
Consequently, the PCM/Distributor share of revenues is forecasted to increase at
a faster rate than OEM/Integrator revenues.

Revenues in this report are based on the price of the drive or library the first
time it is sold to an unaffiliated buyer, at captive end user, PCM/Distributor or
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OEM/Integrator levels. Drive prices are based on disk drives alone, without
separate controllers or other accessories. Library prices are for the library only
and do not include the disk drives or external controllers unless the library is sold
only with drives bundled in.

Industry participation

Industry participants are classified as U.S., Asian or European, depending
upon the geographical composition of their majority ownership. Six U.S. compa-
nies, 44 Asian firms and three European manufacturers currently compete in the
optical disk drive market. Over the years, Asian producers have steadily in-
creased their presence, mostly with CD-ROM drives. Most of the new CD-ROM
manufacturers are in Southeast Asia and Taiwan. Both U.S. and Asian firms are
having drives made on a contract basis by other Asian producers, with an in-
creasing number being made in China.

As of mid-1997, 38 companies produce CD-ROM drives, 36 are non-U.S.
firms and 14 are Japanese organizations. 15 manufacturers make read/write
drives less than 2 gigabytes: all of these make rewritable drives. Six companies
make, or have announced, optical disk drives of more than 2 gigabytes capacity.
14 companies make 5.25" drives, and three provide 3.5" drives. But one firm
supplies 12" rewritable drives, and the remaining six firms produce only 12" write-
once drives.

36 U.S. firms, 18 Asian manufacturers and 10 European suppliers offer opti-
cal libraries or towers. Of the 64 companies, 23 make CD format libraries: 8 of
these do not participate in other product groups. Eims Systems is a new U.S.
manufacturer in this product segment. 29 firms make CD format towers. Of
these, 11 produce only net attached towers, two produce only host attached
towers and the remainder make both types.

Of the 24 read/write library producers, 14 firms make only 5.25" libraries,
while six make larger diameter libraries. Only two companies make a 3.5" library.
Two firms make read/write library models in two or more disk drive diameters.
Two firms, Borett Automation and EMASS, have designed libraries that can
handle multiple types of drives and media simultaneously; others are expected to
offer this capability.
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WORLDWIDE REVENUES
BY MANUFACTURER TYPE

U.S. Manufacturers

PCM/Distributor

OEM/ Integrator

Total U.S. Manufacturers

Non-U.S. Manufacturers
Captive
PCM/Distributor

OEM/ Integrator

Total Non-U.S. Manufacturers

Woridwide Recap
Captive
PCM/Distributor

OEM/ Integrator

Total All Manufacturers

------ 1996-----
----Revenues---
28.0 .4%

-71.5%

54.6 .9%

-40.4%

16.9 2%

-50.6%

99.5 1.5%

-55.6%

677.2 11.5%
+129.9%
1,504.5 25.6%

+6.5%
3,580.7 61.4%

+21.2%
5,762.4 ©8.5%
+23.6%

705.2 12.0%

+79.4%
1,559.1 26.6%
+3.6%
3,697.6 61.4%
+20.3%
5,861.9 100.0%
+20.0%

TABLE 3
CONSOL IDATED WORLDWIDE REVENUES
OPTICAL DISK DRIVES
MARKET CLASS REVIEW

REVENUE SUMMARY

797.3
+17.7%

1,715.5
+14.0%

4,652.2
+29.9%

7,165.0
+24.3%

803.3
+13.9%

1,765.8
+13.3%

4,680.0
+30.1%

.6%

.3%

.9%

10.9%

23.6%

64.6%

99.1%

11.1%

24.4%

64.5%

7,249.1 100.0%

+23.7%

Forecast
------ 1998-----  ------1999-----
M % M
58 -- 8.4 --
-3.3% +44 8%
48.1 .5% 51.9 .5%
-2.4% +5.7%
20.5 2% 34.1 .3%
-26.3% +66.3%
75.4 7% 94.4 .8%
-10.3% +25.2%
875.5 10.4% 1,036.2 11.1%
+9.8% , +18.4%
2,049.8 24.5% 2,398.0 25.7%
+19.5% +17.0%
5,353.3 64.4% 5,797.4 62.4%
+15.1% +8.3%
8,278.7 99.3% 9,232.6 99.2%
+15.5% +11.5%
881.3 10.5% 1,044.6 11.2%
+9.7% +18.5%
2,080.0 25.1% 2,450.9 26.3%
+18.9% +16.8%
5,378.8 64.4% 5,831.5 62.5%
+14.8% +8.5%
8,354.1 100.0% 9,327.0 100.0%
+15.2% +11.6%

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.
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------ 2000- - ---
N %
10.8 1%
+28.6%
78.6 7%
+51.4%
64.9 .6%
+90.3%
154.3  1.4%
+63.5%
1,209.5 11.7%
+16.7%
2,828.5 27.3%
+17.9%
6,139.0 59.6%
+5.9%
10,177.0 98.6%
+10.2%
1,220.3 11.8%
+16.8%
2,907.1 28.1%
+18.6%
6,203.9 60.1%
+5.4%
10,331.3 100.0%
+10.8%



SUM-11

TABLE 4
CONSOL IDATED WORLDWIDE REVENUES
OPTICAL DISK LIBRARIES AND TOWERS
MARKET CLASS REVIEW

REVENUE SUMMARY

WORLDWIDE REVENUES  ------ 1996----- e caaemem e FOrecast------mmmmammmmccocmacoacaaunn
BY MANUFACTURER TYPE ----Revenues---  ------ 1997 === -e---- 1998-----  -e---- 1989---vv  cce--- 2000--- -~
M % % %

U.S. Manufacturers

Captive 54.0 10.5% 46.0 8.7% 42.0 7.5% 39.3 6.5% 37.3 5.9%
+29.5% -14.8% -8.7% -6.4% -5.1%

PCM/Distributor 158.3 30.7% 198.9 37.9% 213.0 38.1% 232.3 38.9% 248.5 39.5%
+294.8% +25.6% +7.1% +9.1% +7.0%

OEM/ Integrator 75.6 14.7% 80.3 15.3% 83.3 14.9% 87.7 14.7% 90.4 14.3%
+10.0% +6.2% +3.7% +5.3% +3.1%

Total U.S. Manufacturers 287.9 55.9% 325.2 61.9% 338.3 60.5% 359.3 60.1% 376.2 59.7%
+91.3% +13.0% +4.0% +6.2% +4.7%

Non-U.S. Manufacturers

Captive 7.6 1.4% 7.4 1.4% 4.2 7% 4.5 7% 4.7 7%
-50.6% -2.6% -43.2% +7.1% +4.4%

PCM/Distributor 92.4 17.9% 88.2 16.8% 102.5 18.3% 110.6 18.5% 117.7 18.7%
+40.6% -4.5% +16.2% +7.9% +6.4%

OEM/ Integrator 126.3 24.8% 103.8 19.9% 113.0 20.5% 122.1 20.7% 129.7 20.9%
+9.4% -17.8% +8.9% +8.1% +6.2%

Total Non-U.S. Manufacturers 226.3 44.1% 199.4 38.1% 219.7 39.5% 237.2 39.%% 252.1 40.3%
+15.1% -11.9% +10.2% +8.0% +6.3%

Wor Idwide Recap

Captive 61.6 12.0% 53.4 10.2% 46.2 8.3% 43.8 7.3% 42.0 6.7%
+7.9% -13.3% -18.5% -5.2% -4.1%

PCM/Distributor 250.7 48.8% 287.1 54.7% 315.5 56.5% 342.9 57.5%. 366.2 58.3%
+137.0% +14.5% +9.9% +8.7% +6.8%

OEM/ Integrator 201.9 39.2% 184.1 35.1% 196.3 35.2% 209.8 35.2% 220.1 35.0%
+9.6% -8.8% +6.6% +6.9% +4.9%

Total All Manufacturers 514.2 100.0% 524.6 100.0% 558.0 100.0% 596.5 100.0% 628.3 100.0%
+48.1% +2.0% +6.4% +6.9% +5.3%

Note: Percentage figures with plus/minus signs refer to year-to-ysar growth rates.
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Product mix

Optical disk drive shipments rose 36.1% to nearly 58.4 million units in 1996,
with CD format read-only drives again contributing most of the unit growth,
accounting for nearly 55.6 million units (95.3%) of the 1996 worldwide shipment
total. However, the overall share for read-only CD format drives is forecasted to
decrease to 93.6% in 2000 as shipments of writable CD format drives climb from
2.4% of 1996 unit shipments to 4.4% of unit shipments in 2000. CD format drive
shipments include shipments associated with both computers and freestanding
consumer equipment such as games, but not audio or video players. The share
of read/write drives under 2 gigabytes grew to 2.3% of worldwide unit shipments
in 1996 as the result of stronger 3.5" MO disk drive shipments. The share of
read/write drives over 2 gigabytes was under .1%, but is expected to climb to at
least .3% as higher capacity drives enter the market starting in 1998. If 5.25"
drives over 5 gigabytes in on-line capacity (expected to appear in 1998) are
successful, this product segment has potential for explosive future growth.

Within the less than 2 gigabytes group, 5.25" drive shipments shrank slightly
due to competition from rigid magnetic drives, but this weak showing was offset
by shipment growth of aggressively priced 3.5" drives. Shipments of MO drives
in this group will be increasingly impacted by competition from high capacity 3.5"
rigid and flexible removable magnetic disk drives, plus CD-RW drives and DVD-
RAM drives in the future. CD format writable drive (CD-R, CD-RW and PD) ship-
ments jumped 176% to over 1.4 million units as a result of lower prices for CD-R
and improved software and system support for CD-R. Rewritable drives cap-
tured virtually all of the less than 2 gigabytes product group shipments in 1996.
Write-once drives in this group have all but vanished. .

5.25" drive shipments in the more than 2 gigabytes product group exceeded
12" to 14" unit shipments in 1996 and will rapidly increase their lead in future
periods. DVD-RAM rewritable drives are expected to compete with drives in this
group in 1998 and after, in applications where drive performance is subordinate
to drive price and CD format compatibility.

Sales revenues for 1996 came predominantly from shipments in the CD
format read-only drive product group, which contributed 79.6% of optical drive
sales revenues. CD format writable drives increased their share to 8.6%, while
read/write drives less than 2 gigabytes contributed 10.8% of revenues, followed
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by read/write drives more than 2 gigabytes, with 1.0%. The revenue share for CD
format read-only drives is expected to remain in the same range throughout the
forecast period. Writable CD format drive revenues will improve their share, as
DVD drives ramp up towards the end of the forecast period, capturing 10.1%
revenue share in 2000. Drives under 2 gigabytes will see their revenue share
steadily decline as they are displaced by higher capacity drives. Corresponding-
ly, the share for read/write drives over 2 gigabytes is expected to grow yearly
starting in 1998, pushed by increasing 5.25" drive shipments.

The performance requirements of multimedia capable systems and the
demands of system manufacturers seeking product differentiation have contin-
ued to rapidly shift demand toward higher performance drives. The industry has
shifted from 8X drives, through 12X drives and 16X drives, to 20X and 24X drives
and is poised to move to 32X by year end. Focus is then expected to shift to
DVD-ROM, which will exceed CD-ROM shipments in 2000.

CD format optical disk libraries, particularly small autochangers with under 10
disk capacity, again led optical disk library and tower shipments in 1996, attain-
ing a 92.8% share. The next largest segment was the CD format tower, with a
5.1% unit share, followed by the 1 to 39 disk cartridge library, which captured a
1.4% share. Share for the 40 to 69 cartridge library group declined to .2%, while
the share of libraries with 70 or more cartridges declined to .5%. The largest
year-to-year growth rate was exhibited by CD-ROM format libraries (over 102%).

Within the tower segment, there is a gradual shift to towers with larger num-
bers of drives anticipated, but it is constrained by the arrival of higher capacity
DVD-ROM drives, which reduces the number of drives needed in some applica-
tions. A more rapid shift from host attached to network attached towers is occur-
ring, driven by a desire for simple installation and minimal support and the avail-
ability of increasingly competent, yet inexpensive network server/controliers.

Optical library sales revenues of $514.2 million in 1996 were split by CD
format towers (28.4%), CD format libraries (27.5%), the 70 or more cartridge
group (24.9%), followed distantly by the 1 to 39 cartridge group (12.9%), and the
40 to 69 cartridge group with 6.2%. Towers are expected to continue to hold the
leading revenue share because of their higher prices relative to the average CD
format library and their higher shipment levels relative to other types of libraries.
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WORLDWIDE REVENUES
ALL MANUFACTURERS

CD FORMAT READ-ONLY

CD FORMAT WRITABLE

READ/WRITE

LESS THAN 2 GIGABYTES

READ/WRITE
MORE THAN 2 GIGABYTES

Total Worldwide Revenue

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.

TABLE 5
CONSOL IDATED WORLDWIDE REVENUES
OPTICAL DISK DRIVES
PRODUCT GROUP REVIEW

REVENUE SUMMARY

------ 1996+ -~-  =eecmecmcmamccimmeaaas
----Revenues---  ------ 1997-----  ------ 1988-----  ------
M % M % $M % $M
4,660.9 79.6% 5,883.8 81.3% 6,812.0 81.6% 7,572.8
+16.3% +26.2% +15.8% +11.2%
501.9 8.6% 613.8 8.5% 756.5 9.1%  898.5
+79.7% +22.3% +23.2% +18.8%
635.0 10.8%  682.1 9.4%  ©65.8 8.0 612.5
+23.3% +7.4% -2.4% -8.0%
64.1 1.0% 69.4 .8% 119.8 1.3% 243.2
-25.4% +8.3% +72.6% +103.0%

5,861.¢ 100.0% 7,249.1 100.0% 8,354.1
+20.0% +23.7% +15.2%
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100.0% 9,327.0
+11.6%

9.6%

6.6%

2.5%

100.0%

477.5
-22.0%

453.6
+86.5%

10,331.3
+10.8%

10.1%

4.6%

4.3%

100.0%



WORLDWIDE REVENUES
ALL MANUFACTURERS

CD FORMAT OPTICAL
LIBRARIES

CD FORMAT TOWERS

OPTICAL LIBRARIES
1-39 CARTRIDGES

OPTICAL LIBRARIES
40-69 CARTRIDGES

OPTICAL LIBRARIES
70 OR MORE CARTRIDGES

Total Worldwide Revenue

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.

TABLE 6
CONSOL |DATED WORLDWIDE REVENUES
OPTICAL DISK LIBRARIES AND TOWERS
PRODUCT GROUP REVIEW

REVENUE SUMMARY

------ 1996-----  ~---sc-ececmeeoceneonno-oo..---Forecast
----Revenues---  ------ 1997 -nee ------ 1998-----  ------
$M % $M % $M % M
141.4 27.5% 116.0 22.1% 128.8 23.1% 139.5
+57.1% -18.0% +11.0% +8.3%
146.0 28.4% 188.4 35.8% 208.8 37.4% 234 .4
-~ +29.0% +10.8% +12.3%
66.5 12.9% 64.7 12.3% 63.7 11.4% 61.9
-20.5% -2.7% -1.5% -2.8%
32.1 6.2% 30.8 5.9% 31.7 5.7% 32.0
+17.6% -4.0% +2.9% +.9%
128.2 24.9% 124.7 23.8% 125.0 22.4% 128.7
-12.3% -2.7% +.2% +3.0%
514.2 100.0% 524.6 100.0% 558.0 100.0% 596.5
+48.1% +2.0% +6.4% +6.9%
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39.3%

10.4%

5.4%

21.5%

100.0%

149.5
+7.2%

255.3
+8.9%

61.2
-1.1%

31.5
-1.6%

130.8
+1.6%

628.3
+5.3%

SUM-15

40.6%

9.7%

5.0%

20.8%

100.0%
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UNIT SHIPMENTS
IN THOUSANDS

CD FORMAT READ-ONLY

CD FORMAT WRITABLE

READ/WRITE

LESS THAN 2 GIGABYTES

READ/WRITE
MORE THAN 2 GIGABYTES

Total Worldwide Shipments

% U.S. Manufacturers

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.

TABLE 7
CONSOL.IDATED WORLDW!IDE SHIPMENTS
OPTICAL DISK DRIVES
PRODUCT GROUP REVIEW

UNIT SHIPMENT SUMMARY

------ 1896-----  ---ec-ceceiciiciiniaoooo-----FOrecast------ccccmommmceieaaaae
---Shipments---  ------ 1997-----  ------ 1998-----  ------ 1999-----  ------ 2000-----
Units % Units % Units % Units % Units %
55,570.4 95.3% 66,752.9 94.4% 78,179.0 93.8% 88,455.0 93.6% 99,181.0 93.6%
+33.3% +20.1% +17.1% +13.1% +12.1%
1,418.5 2.4% 2,239.8 3.2% 3,116.2 3.7% 3,901.0 4.1% 4,702.0 4.4%
+176.0% +57.9% +39.1% +25.2% +20.5%
1,398.0 2.3% 1,783.4 2.4% 2,049.3 2.5% 2,099.5 2.2% 1,813.0 1.7%
+98.8% +27.6% +14.9% +2.4% -13.6%

8.9 -- 23.9 -- 67.6 -- 195.8 1% 432.2 .3%
+39.1% +168.5% +182.8% +189.6% +120.7%
£§8,395.8 100.0% 70,800.0 100.0% 83,412.1 100.0% 94,651.3 100.0% 106,128.2 100.0%
+36.1% +21.2% +17.8% +13.5% +12.1%

1% 1% 1% 1% 1%
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SHIPMENTS IN
SINGLE UNITS

CD FORMAT OPTICAL
LIBRARIES

CD FORMAT TOWERS

OPTICAL LIBRARIES
1-39 CARTRIDGES

OPTICAL LIBRARIES
40-69 CARTRIDGES

OPTICAL LIBRARIES
70 OR MORE CARTRIDGES

Total Worldwide Shipments

% U.S. Manufacturers

TABLE 8

CONSOL | DATED WORLDWIDE SHIPMENTS
OPTICAL DISK LIBRARIES AND TOWERS
PRODUCT GROUP REVIEW

---Shipments---

Units

681,337
+102.2%

37,523

10,477
-18.1%

1,639
+.4%

4,190
+3.0%

735,166
+106.8%

7.7%

%

2%

.5%

100.0%

UNIT SHIPMENT SUMMARY

456,328
-33.0%

47,260
+25.9%

10,343
-1.3%

1,812
+10.6%

4,666
+11.4%

520,409
-29.2%

11.3%

2.0%

.3%

.8%

100.0%

%

7%

.3%

.8%

0%

------ 1998-----  ------1999--
Units % Units
504,087 87.3% 542,920 86.9%
+10.5% +7.7%
56,297 9.7% 64,282 10.3%
+19.1% +14.2%
10,313 1.8% 10,366 1
-.3% +.5%
1,954 .3% 2,092
+7.8% +7.1%
5,141 .9% 5,608
+10.2% +9.1%
577,792 100.0% 625,268 100.
+11.0% +8.2%
10.8% 10.8%

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.
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571,135 86.4%
+5.2%

71,605 10.8%
+11.4%

10,502 1.6%
+1.3%

2,197 .3%
+5.0%

6,005 .9%
+7.1%

661,444 100.0%
+5.8%



Figure 3
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Figure 4

WORLDWIDE SHIPMENT SUMMARY
Total Optical Libraries
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Noncaptive market

System manufacturers continued to gobble up CD-ROM disk drives in 1996,
increasing the CD format read-only portion of the noncaptive optical disk drive
total (OEM/Integrator and PCM/Distributor distribution channels) to 95% of the
53.6 million noncaptive units shipped in 1996. Shipments of CD format writable
drives accounted for 2.6%, while the share of read/write drives less than 2 giga-
bytes rose to 2.4% of noncaptive optical disk drive total unit shipments. The
share for read/write drives over 2 gigabytes was again less than .1%.

Strong demand from PC and game manufacturers is expected to drive
growth in CD format drive shipments, but the CD format read-only noncaptive
shipment market share will decline slightly toward the end of the forecast period
as shipments of rewritable CD format drives increase.

CD format drives captured 78.9% of 1996 noncaptive revenues, while CD
format writable drives collected 9.1% of the noncaptive revenues. The revenue
share for read/write drives less than 2 gigabytes rose to 11%, while read/write
drives more than 2 gigabytes saw their share decline again to 1%. Noncaptive
revenues of over $9.1 billion in 2000 will again largely go to CD format read-only
drives, which are expected to capture 80.2% of the total, followed by CD format
writable drives with 10.6% and read/write drives less than 2 gigabytes with 4.9%.
Drives more than 2 gigabytes will increase in noncaptive revenue share to 4.3%,
as the result of increasing shipments of higher capacity 5.25" drives.

The leading OEM/Integrator drive revenue producers in 1996 were Matsushi-
ta Electric, Mitsumi Electric, Sony, Toshiba and Hitachi, in that order. The top five
companies accounted for 67.1% of total OEM/Integrator sales of nearly $3.6 bil-
lion, again down slightly from.the previous year. Matsushita Electric led with
26.8% of the OEM/Integrator total. The reduced share held by the top five OEM
channel manufacturers reflects a market increasingly under assault by second
tier drive suppliers in Korea, Taiwan and Southeast Asia. Fujitsu has taken the
lead in PCM/Distributor sales as a result of its success in boosting 3.5" MO drive
sales. Other major participants were LG Electronics, NEC, Hitachi, and Sony.
The top five together hold a 45.6% (down from 56.5%) share of the $1.5 billion
sales in this channel. U.S. producers captured only .5% of total 1996 OEM/Inte-
grator revenues, a decline from 1995, and also saw their share of PCM/Distribu-
tor revenues decline to 3.5%.
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Despite the very strong growth of the OEM oriented CD-ROM and DVD-ROM
drive market, captive revenues are expected to prétty much keep pace with
noncaptive revenues throughout the forecast period, due to generally higher
captive price levels and new products from system makers incorporating drives
of their own manufacture. Manufacturers contributing to this anticipated trend
include Toshiba, Sony, NEC, Matsushita Electric, Hitachi, and others.

1996 CD format library shipments claimed 93% of over 733,000 noncaptive
optical libraries and towers shipped, followed by CD format towers (5.2%), and 1-
39 cartridge libraries (1.2% share). The other product groups had less than 1%
share. The CD format library is expected to retain its dominance through 2000,
holding 86.7% share at that time. CD format towers will expand share to 10.9%,
and the 1-39 cartridge libraries will grow slightly to 1.4%. Noncaptive shipments
of the other library groups are expected to grow slightly during the period.

Noncaptive library revenues grew to $452.6 million in 1996 and are anticipat-
ed to exceed $586 million in 2000. Because of their higher prices, revenue
shares for towers and larger libraries exceeded their unit shipment shares. The
CD tower product group led with 32.3%, followed by CD format libraries with
31.3%, the more than 70 cartridge segment with 20.2%, and the 1-39 cartridge
segment with 12.2% share. The 40-69 disk product group had 4% share. The
optical disk library groups lost ground relative to other groups as a result of the
inclusion of CD format towers in the report for the first time strong, competition
from high capacity 5.25" magnetic disk drives and the strong growth of the CD
format libraries. The CD format towers are expected to capture over 43% of
noncaptive revenues in 2000, followed by the CD format libraries (25.6%) and the
more than 70 cartridge group with 18.5%. Moderate share declines are forecast-
ed for the other two groups as well.

U.S. library and tower manufacturers captured 37.4% of the OEM/Integrator
channel revenues and 63.1% of the PCM/Distributor channel revenues in 1996.
Nakamichi, Hewlett-Packard, and Eastman Kodak were the leading OEM/Integra-
tor suppliers, accounting for 51.3% of $201.9 million channel revenues between
them. In the PCM/Distributor channel, Hewlett-Packard, Procom, Meridian Data,
Nakamichi and Microtest were the leaders, together capturing 54.3% of over
$250 million sales in the channel.
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WORLDWIDE REVENUES
ALL MANUFACTURERS

CD FORMAT READ-ONLY

CD FORMAT WRITABLE

READ/WRITE

LESS THAN 2 GIGABYTES

READ/WRITE
MORE THAN 2 GIGABYTES

Total Worldwide Revenues

TABLE 9
NONCAPTIVE WORLDWIDE REVENUES
OPTICAL DISK DRIVES
PRODUCT GROUP REVIEW

REVENUE SUMMARY

------ 1996-----  c-cc-eiieeiccnciiieciaiieecaa - FOrecast- - - mmmmmmm e
----Revenues---  ------ 1997--«--  -ee--- 1988---~-  --e--- 1998-----  ------ 2000-----
$M % M % M % ™ % M %
4,066.0 78.9% 5,163.8 80.2% 6,034.8 80.9% 6,647.6 80.4% 7,208.6 80.2%
+7.8% +27.0% +16.9% +10.2% +9.8%
468.9 9.1% 586.0 9.1%  710.7 9.5% 847.5 10.2% 968.1 10.6%
+79.2% +25.0% +21.3% +19.2% +14.2%
566.5 11.0% 634.4 9.8% 628.6 8.4% 580.1 7.0 4455 4.9%
+46.2% +12.0% -.9% -7.7% -23.2%
55.3 1.0% 61.6 .8% 98.7 1.2% 207.2 2.4% 308.8 4.3%
-25.5% +11.4% +60.2% +109.9% +92.5%
5,156.7 100.0% 6,445.8 100.0% 7,472.8 100.0% 8,282.4 100.0% 9,111.0 100.0%
+14.8% +25.0% +15.9% +10.8% +10.0%

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.
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WORLDWIDE REVENUES
ALL MANUFACTURERS

CD FORMAT OPTICAL
LIBRARIES

CD FORMAT TOWERS

OPTICAL LIBRARIES
1-39 CARTRIDGES

OPTICAL LIBRARIES
40-69 CARTRIDGES

OPTICAL LIBRARIES
70 OR MORE CARTRIDGES

Total Woridwide Revenues

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.

TABLE 10
NONCAPTIVE WORLDWIDE REVENUES
OPTICAL DISK LIBRARIES AND TOWERS
PRODUCT GROUP REVIEW

REVENUE SUMMARY

------ 1996---==  memecceemeacceaccece
----Revenues---  ------ 1997----- ------ 1998--- -~
M % M % M %
141.4 31.3% 116.0 24.7% 128.8 25.3%

+57.1% -18.0% +11.0%
146.0 32.3% 188.4 40.0% 208.8 40.8%
+29.0% +10.8%
55.1 12.2% 54.3 11.5% 53.8 10.5%
-19.9% -1.5% -.9%
18.0 4.0% 18.4 3.9% 19.4 3.8%
-1.1% +2.2% +5.4%
92.1 20.2% 94.1 19.9% 101.0 19.6%
-18.5% +2.2% +7.3%
452.6 100.0% 471.2  100.0% 511.8 100.0%

+56.1% +4.1% +8.6%

1997 DISK/TREND REPORT

138.5
+8.3%

234 .4
+12.3%

5§2.5
-2.4%

20.0
+3.1%

106.3
+5.2%

§52.7
+8.0%

42.4%

9.5%

3.7%

19.1%

100.0%
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------ 2000-----
$M %
149.5  25.6%
+7.2%
255.3  43.5%
+8.9%
51.8  8.9%
-1.3%
20.4  3.5%
+2.0%
109.3  18.5%
+2.8%
586.3  100.0%
+6.1%
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UNIT SHIPMENTS
IN THOUSANDS

CD FORMAT READ-ONLY

CD FORMAT WRITABLE

READ/WRITE

LESS THAN 2 GIGABYTES

READ/WRITE
MORE THAN 2 GIGABYTES

Total Worldwide Shipments

% U.S. Manufacturers

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.

NONCAPTIVE WORLDWIDE SHIPMENTS

TABLE 11

OPTICAL DISK DRIVES
PRODUCT GROUP REVIEW

UNIT SHIPMENT SUMMARY

------ 1996-----  ~e---e-cecemeiccccneeneaano--------Forecast
---Shipments--- ------ 1997-----  ------ 1998-----  ------ 1999-----
Units % Units % Units % Units %
50,863.4 95.0% 61,390.8 94.1% 72,148.0 93.5% 81,925.0 93.2%
+25.9% +20.7% +17.5% +13.5%
1,363.5 2.6% 2,189.8 3.3% 3,082.2 4.0 3,841.0 4.4%
+180.0% +60.6% +39.8% +25.4%
1,340.4 2.4% 1,725.3 2.6% 1,983.3 2.5% 2,027.5 2.3%
+116.3% +28.7% +15.0% +2.2%

8.5 -- 23.6 -- 61.3 -- 183.5 . 1%
+44 .1% +177.6% +159.7% +199.3%
53,575.8 100.0% 65,328.5 100.0% 77,255.8 100.0% 87,977.0 100.0%
+29.1% +21.9% +18.3% +13.9%

1% 1% .1% .1%
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------ 2000-----
Units %
91,311.0 93.2%

+11.5%
4,592.0 4.7%
+19.6%
1,733.0 1.8%
-14.5%
409.8 .3%
+123.3%

98,045.8 100.0%
+11.4%



SHIPMENTS IN
SINGLE UNITS

CD FORMAT OPTICAL
LIBRARIES

CD FORMAT TOWERS

OPTICAL LIBRARIES
1-39 CARTRIDGES

OPTICAL LIBRARIES
40-69 CARTRIDGES

OPTICAL LIBRARIES

70 OR MORE CARTRIDGES

Total Worldwide Shipments

% U.S. Manufacturers

Note: Percentage figures with plus/minus signs refer to year-to-year growth rates.

TABLE 12
NONCAPTIVE WORLDWIDE SHIPMENTS
OPTICAL DiSK LIBRARIES AND TOWERS
PRODUCT GROUP REVIEW

UNIT SHIPMENT SUMMARY

—————— 1996-- - e
---Shipments---  ------ 1997-----  -ee--- 1998-----
Units % Units % Units %
681,337 93.0% 456,328 88.1% 504,087 87.7%
+102.2% -33.0% +10.5%
37,523 5.2% 47,260 9.2% 56,297 9.7%
-- +25.9% +19.1%
9,136 1.2% 9,090 1.7% 9,088 1.6%
-19.2% -.5% --
1,360 .2% 1,507 3% 1,615 3%
-2.2% +10.8% +7.2%
3,705 4% 4,176 7% 4,666 7%
+2.2% +12.7% +11.7%
733,061 100.0% 518,361 100.0% 575,763 100.0%
+107.5% -29.3% +11.1%
7.5% 11.0% 10.5%

1997 DISK/TREND REPORT
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Forecast---------c--vco-occoonooon
------ 1998-----  ------2000-----
Units % Units %
542,920 87.2% 571,135 86.7%
+7.7% +5.2%
64,282 10.3% 71,605 10.%%
+14.2% +11.4%
9,175 1.5% 9,29 1.4%
+.8% +1.3%
1,725 3% 1,817 3%
+6.8% +5.3%
5,124 7% 5,612 7%
+9.8% +7.6%
623,226 100.0% 659,365 100.0%
+8.2% +5.8%
10.6% 10.8%
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Figure 5

WORLDWIDE SHIPMENT SUMMARY

Noncaptive Optical Disk Drives

Units
(Millions)/

100 —/ Y T T T T T T T T T T T T T T T T T T

90 - N R e

801 | | bl |f-———mmmmmmmmmmmm o
UEEED | [ R

604 | | Nf---—-==-——-————————— -

50 —~ | R T N - — — — — — e e e e e e e - e e ]
40+ N F----------- -
30 P NF—-—"—""—-""—""—""—""—-"—"—"—"——=— — — — — —-

20 — | P ) N F — ~ — — — e e e e e e

101 —
S L
0 l | £ i ] /

CD Format CD Format Read/Write Read/Write
Read-Only Writable < 2 Gigabytes > 2 Gigabytes

, 2000
1998
Il 1906

1997 DISK/TREND REPORT




Figure 6

WORLDWIDE SHIPMENT SUMMARY
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Figure 7

1996 ESTIMATED MARKET SHARES

Worldwide Revenue Percentages of all Optical Disk Drives

Toshiba
11.1
Sony
10.5 )
A1 T
Matsushita
18.4
Mitsumi
9.6
NEC
8
Other Non-U.S.
Hitachi 7
6.6
Fujitsu Other U.S.
5 1.7
LG Electronics Philips Olympus
4.0 2.7 2.3
Acer Peripherals
2.9

1996 Revenues: $5,861,900,000
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TABLE 13
1996 ESTIMATED MARKET SHARES

WORLDW IDE REVENUES OF ALL OPT!{CAL DISK DRIVES
(Value of non-U.S. currencies estimated at average 1996 rates)

CAPTIVE PCM/DISTRIBUTOR OEM/ INTEGRATOR | N.Drgg'I\"ﬁY
T s W x P
U.S. MANUFACTURERS T T T
u.s. Total 28.0 4.0 54.6 3.5 16.9 5 99.5 1.7
NON-U.S. MANUFACTURERS
" Acer Peripherals - - 541 35 1167 8.2  170.8 2.8
Fujitsu 16.2 2.3 264.6 17.0 9.5 .3 290.3 5.0
Hitachi 38.7 5.5 97.1 6.2 252.0 7.0 387.8 6.6
LG Electronics 16.2 2.2 155.1 9.9 75.7 2.1 246.0 4.2
Matsushita Electric Industrial 49.9 7.1 66.1 4.2 963.9 26.8 1,079.9 18.4
Mitsumi Electric -- -- 70.8 4.5 490.1 13.6 560.9 9.6
NEC 121.8 17.8 110.8 7.1 236.3 6.6 468.9 8.0
0lympus -- -- 49.2 3.2 84.7 2.4 133.9 2.3
Philips -- -- 78.9 5.0 80.7 2.3 159.6 2.7
Sony 145.2 20.6 84.5 5.4 386.4 10.7 616.1 10.5
Toshiba 267.6 37.9 60.5 3.9 323.9 9.0 652.0 11.1
Other Non-U.S. 22.6 3.2 412.8 26.5 560.8 15.5 996.2 17.0
Non-U.S. Total eT7.2 6.0 15045 965 8,580.7 995 5762.4  98.3
WORLDWIDE TOTAL 705.2 100.0 1,559.1 100.0 3,897.6 - 100.0 5,861.9 100.0

Note: 1: Drives sold in the PCM/Distributor market by other than the original manufacturer
are valued at PCM/Distributor prices above, to avoid distortion of total market vaiue.

2. The DISK/TREND estimates of revenue for each disk drive manufacturer include net sales of
disk drives only and do not represent total revenues for individual companies.
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Figure 8

1996 ESTIMATED MARKET SHARES

Worldwide Revenue Percentages of all
Optical Disk Libraries and Towers
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1996 Revenues: $514,200,000
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U.S. MANUFACTURERS
Filenet
Hewlett-Packard
Meridian Data
Microtest
Procom
Other U.S.

U.8. Total

NON-U.S. MANUFACTURERS
" Cygnet Storage Solutions
Fujitsu
Hitachi
Nakamichi
NSM
Philips LMS
Pioneer
Plasmon Data

Other Non-U.S.
Non-U.S. Total

WORLDWIDE TOTAL

Note: 1.

TABLE 14

1996 ESTIMATED MARKET SHARES

WORLDWIDE REVENUES OF ALL OPTICAL DISK LIBRARIES AND TOWERS
(Value of non-U.S. currencies estimated at average 1996 rates)

CAPTIVE
T T £ W
7.2 1.7 --
6.4 42.9 -
20.4  33.1 48.0
.- .- 23.1
-- .- 15.8
-- - 31.4
-- .- 40.0
40 877 158.3
-- .- 1.1
-- .- 10.8
6.1 9.9 6
-- .- 18.0
- .- 12.5
.- .- 6.5
- - 13.6
-- .- 11.9
1.5 2.4 17.4
""" 7.6 12.3  92.4
61.6  100.0 250.7

PCM/DISTRIBUTOR

12.5
16.0

63.1

.4
4.3

.2
7.2
5.0
2.6
5.4
4.7
6.9

36.9

100.0

OEM/ INTEGRATOR

o %
0.6 5.3
1.8 9
30.4  15.1
1.9 0

3.4 17
27.5 136
756 37.4
0.3 5.1

6 3

a9 2.4
62.4  30.9
3.2 1.6

8.4 4.2

101 5.0
7.3 3.6

19.1 9.5
6.3 626
2019 100.0
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TOTAL
INDUSTRY
T %

17.8 3.5
28.2 5.5
98.8 19.2
23.1 4.5
17.7 3.4
34.8 6.8
67.5 13.1
2879 56.0
11.4 2.2
11.4 2.2
11.6 2.3
80.4 15.6
15.7 3.1
14.9 2.9
23.7 4.6
19.2 3.7
38.0 7.4
a3 4.0
514.2  100.0

are valued at PCM/Distributor prices above, to avoid distortion of total market value.

Libraries and towers sold in the PCM/Distributor market by other than the original manufacturer

2. The DISK/TREND estimates of revenue for each disk drive manufacturer inciude net sales of
disk drives only and do not represent total revenues for individual companies.
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Codes: TABLE 15
C = Captive
0 = OEM/Integrator CURRENT PRODUCT LINES
P = PCM/Distributor MANUFACTURERS OF OPTICAL DISK DRIVES
E = Erasable
DISK/TREND PRODUCT GROUP: 20 21 22 23
Read/Write Read/Write
CD Format CD Format Optical Optical
Read-Only Writable Drives Drives
U.8. Manufacturers (6) Type Drives _Drives <2 GB >2 GB
CD-ROM. Inc. P 12 cm
Eastman Kodak c.0.P 12_cm 14
Hewlett-Packard c,0.P 12 _cm 5.25E
MOST 0.P 5.25E
Mountain Optech 0 12 cm 3.5E, 5.25E
Pinnacle Micro P 12 cm 5.25E 5.25E
Asian Manufacturers (44)
Acer Peripherals 0,P 12 cm
AD| P 12 cm
Advanced Information (AOpen) C.0.P 12 _cm 12_cm
Aztech Systems 0,P 12 cm
Behavior Tech Computer 0.P 12_cm 12 cm
CyberDrive 0.P 12 _cm
Delta Electronics 0.P 12 cm 12 cm
Elitegroup Computer Systems O,P 12 cm
Fujitsu 0.P 3.5E
Funai Electric 0 12 cm
Hitachi c.0.P 12 cm 12 cm 5.25E
Hopax Industries 0.P 12 cm
IMES 0.P 12 _cm
JVe 0 12 cm
Kubota 0 5.25E
LG Electronics 0.P 12 cm
Lion Optics o.P 12 cm
Lite-On Techno!ogy 0.P 12 _cm
Matsushita Electric Ind. c.0.P 12 cm 12 cm
Maxoptix 0.P 5.25E
Mitsubishi Electric 0 12 cm
Mitsumi Electric 0.,P 12 cm 12 cm
NEC c.0.P 12 cm 12 cm 5.25E 12
Nikon 0.P 5.25E 12E
Ocean Office Automation P 12 cm
Olympus Optical o.P 12 cm _ 3.5E, 5.25E
Optics Storage 0.P 12 cm
Pioneer Electronic 0.P 12 cm 12 cm 5.25E
Plextor (Shinano Kenshi) o.P 12 cm 12 cm
Ricoh Cc.0.P 12 _cm 5.25E
Samsung Electronics 0.P 12 cm
Sanyo Electric 0.P 12 cm 12 cm
Sharp 0.P 2.5, 5.25E
Sony C.O.P 8 cm, 12 cm 12 cm 2.5E,3.5E,5.25E
Tae 1! Media 0 12 cm
Takaya 0 12 cm
Tatung 0.P 12 cm
TEAC 0.P 12 cm 12 cm
Toshiba 0.P 12_cm
Unitron 0.P 12 cm
USDrives 0.P 12 _cm
Wearnes Peripherals 0.P 12 _cm 12 cm
Yamaha o.P 12 cm
Yung Fu (Lxycon) 0.P 12 cm
European Manufacturers (3)
ATG Cygnet 0 12
Philips 0,P 12 cm 12 cm
Philips LMS 0,P 12

Numbers in table are diameters in inches except for CD format drives.
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TABLE 16

CURRENT PRODUCT LINES
MANUFACTURERS OF OPTICAL LIBRARIES AND CD-ROM TOWERS

SUM-33

Codes: C = Captive - H = Host attached
0 = OEM/Integrator N = Net attached
P = PCM/Distributor
DISK/TREND PRODUCT GROUP: 50 51 52 53 54
Read/Write Read/Write Read/Write
CD Format Optical Optical Optical
Optical CD Format Libraries Libraries Libraries
U.S. Manufacturers (36) Type Libraries Towers 1-89 Disks 40-69 Disks 70+ Disks
Advanced Media Services o.p H.N
Adaptive Information Systems O.P 5.25 5.25
Atronics 0.P N
Axonix 0.P N
Boffin P H.N
CD_international P H.N
Cherub P 12 cm
CMS_Peripherals P : N
Cutting Edge P H,N
DISC 0 12 cm 5.25 5.25
Dynate