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(57) ABSTRACT 
corréspondence Address: Auser-removable optical data storage system is provided. A 
Dayld E‘ steubfer rotatable ?rst-surface medium is enveloped in a cartridge. 
sklerven Mom" Macpherson LLP The cartridge provides relatively large data capacity such as 
Sulte 700 _ about 0.25 Gbytes or more despite a relatively small siZe 
25 MEtI‘O DI‘lVe such as about 35 mm><35 mm><3 mm. Preferably the car 
Sall JOSE, CA 95110 (Us) tridge substantially seals the data surfaces of the medium 

When the cartridge is WithdraWn from a drive and at least a 
portion of one surface is automatically exposed to the 

(21) Appl- NO-I 09/753,356 objective of an optics arm When said cartridge is inserted in 
the drive. Tracking involves rotating an optic arm about an 
aXis parallel to the disk rotation axis. Focus can involve 

(22) Filed: Mall 15, 2001 pivoting the arm about an aXis parallel to the disk surface. 
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REMOVABLE OPTICAL STORAGE DEVICE AND 
SYSTEM 

[0001] The present invention relates to a removable opti 
cal storage medium and in particular to an optical storage 
disk cartridge. 

BACKGROUND INFORMATION 

[0002] A number of disk-shaped optical storage media 
have been developed for use in storing various types of 
digital data in a manner such that the media can be readily 
removed from the read/Write or drive device for Which it is 
designed. Common current (typically read-only) examples 
include the compact disk (CD) and digital versatile disk 
(DVD). Although these examples have been highly success 
ful for particular applications, such as storing data for use on 
a personal computer (PC), or storing music or other audio or 
video information, such as motion pictures, these devices 
have proved less useful in situations Where, for practical, 
historical or other reasons, an optical storage medium With 
a smaller siZe is preferable. One class of such application 
includes various personal electronic devices (PEDs). Per 
sonal electronic devices in general have a siZe, shape and 
Weight such that it is feasible and convenient to carry or 
Wear such devices on the person. Typically, to be practical, 
such devices need to be substantially pocket-siZed (eg no 
more that about 100 mm, preferably no more than about 50 
mm in the longest dimension, and preferably having at least 
one cross section no more than about 100 mm by about 50 

mm, preferably no more than about 75 mm by about 35 mm) 
and/or a mass of about 12 OZ (about 1/3 kg) or less. 
Examples of personal electronic devices include music 
reproduction equipment such as small tape players With 
headphones or MP3 players, cellular telephones, dictating 
equipment, digital cameras, at least some types of small 
computers, knoWn as personal digital assistants (PDAs), and 
the like. 

[0003] OWing, at least in part to the great popularity of 
personal electronic devices, and to the fact that certain 
personal electronic devices store (and/or utiliZe pre-stored) 
data there is a need for a data storage system and/or medium 
Which is compatible With at least the siZe and Weight 
constraints of personal electronic devices. Various types of 
storage systems have been used or proposed for some or all 
kinds of personal electronic devices, but have proved to be 
less than ideal for certain applications, eg in terms of 
storage capacity, siZe, poWer consumption, cost, and/or 
convenience. 

[0004] One type of personal electronic device for Which 
there is a continuing need for a practical data storage system 
is the digital camera (although the data storage system and 
medium of the present invention is also usable in many types 
of electronic devices, including, but not limited to, many 
types of personal electronic devices). Typically, users of 
digital (still) cameras prefer digital cameras Which have a 
siZe, shape and Weight Which are not signi?cantly greater 
than the siZe, shape and Weight of conventional ?lm cameras 
and accordingly, most digital cameras are too small to 
accommodate, for example, a CD-R (recordable compact 
disk) and/or DVD-siZed optical media (having a diameter of 
12 cm). Instead, typical digital cameras provide storage, 
Within the camera, on storage media Which are typically 
non-optical, such as on so-called ?ash memory or other 
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electronic memory. Flash memories are non-archival in the 
sense that, in the absence of refreshing, the memory contents 
Will degrade. As used herein, archival memory relates to 
memory Which, Without refresh or similar operations, is 
substantially free from data loss over an extended period, 
such as ten years or more. Although many ?ash memories 
are designed to be removable (i.e. removable by the typical 
end user during normal use), in vieW of the high expense of 
?ash memory and in vieW of the relatively limited capacity 
of such ?ash memory or similar storage, some digital 
cameras are con?gured to accommodate doWnloading image 
data, from the ?ash or other electronic memory in the 
camera, to another storage device such as the hard drive of 
a personal computer, eg via a cable temporarily coupled 
betWeen the camera and the personal computer. To store neW 
images on the ?ash memory, ?ash memory is then refreshed, 
With loss of previously-stored images. Flash memory is 
re-Writeable (i.e. is not a Write-once medium) and its high 
cost makes it generally impractical to use ?ash memory as 
the medium to both capture and store (or archive) images (in 
a manner analogous to photographic ?lm). Typically, once 
the on-board ?ash or other memory of a camera has been 
?lled With image data, the photographer Will either doWn 
load some or all portions of the stored data (thus requiring 
ready access to, e.g., a personal computer, or other data 
storage device) or erase some or all of the stored images, 
typically in an irretrievable fashion. It is believed generally 
undesirable to provide a system in Which image data can 
(and/or, in practice, must) be erased, since this creates the 
potential for accidently erasing images Which Were intended 
to be kept, and further requires taking active steps, such as 
doWnloading data to another medium, in order to retain or 
archive images. Accordingly, it Would be advantageous to 
provide a system and storage medium usable in a digital 
camera in Which images are stored in a substantially non 
erasable fashion. 

[0005] Furthermore, such a con?guration for a digital 
camera departs signi?cantly from the ?lm camera paradigm, 
to Which many photographers are accustomed, in Which 
exposed ?lm may be readily replaced With fresh ?lm and in 
Which developed “negatives” can be stored in a compact 
space, Without the need for use of a separate apparatus such 
as a computer and Without the need for performing tWo or 
more subsequent doWnload operations, such as, in the case 
of a digital camera, from the camera to a PC and from the 
PC to a diskette or other removable storage medium. 

[0006] The amount of data needed to store an image Will 
vary depending, eg on factors such as image siZe, resolu 
tion (pixel density), color depth and the like. Currently, it is 
not uncommon for each image to represent about 6 mega 
bytes of data Which may be compressed (eg using MPEG2 
compression) to about 1 megabyte of stored data. It is 
anticipated that consumer preferences for higher-quality 
images may drive this ?gure upWard. A relatively large 
number of images are also involved in storing so-called 
video-still clips. Typically these require storing a video clip 
ten to thirty seconds in length, With images being taken at the 
rate of ?ve to ten frames per second. Although it may be 
possible to provide a digital camera With a removable 
magnetic medium such as a magnetic diskette, such dis 
kettes typically have severely limited capacity often provid 
ing storage for only a feW, in some cases only about one, 
image. It is believed that a practical digital camera, espe 
cially in light of the ?lm camera paradigm, to Which many 




































