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(57) ABSTRACT

A method and system for printing graphical content onto a
plurality of memory devices and for providing a visually
distinguishable memory device are provided. In one
embodiment, graphical content to be printed onto a plurality
of memory devices 1s 1dentified. A graphical image 1s then
created from the identified graphical content, wherein the
graphical 1mage comprises a plurality of sub-areas, wherein
cach sub-area contains graphical content and corresponds to
at least one memory device of the plurality of memory
devices. The graphical image 1s then printed onto the plu-
rality of memory devices, wherein the plurality of memory
devices are positioned to substantially correspond with
positions of the plurality of sub-areas 1n the graphical image.

Other embodiments are disclosed.
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METHOD AND SYSTEM FOR PRINTING
GRAPHICAL CONTENT ONTO A
PLURALITY OF MEMORY DEVICES AND
FOR PROVIDING A VISUALLY
DISTINGUISHABLE MEMORY DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a reissue of U.S. Pat. No. 8,690,283,
which claims the benefit of U.S. Provisional Application No.
61/253,2771, filed Oct. 20, 2009, which 1s hereby incorpo-
rated by reference.

BACKGROUND

Many memory devices, such as memory cards, have
indicia on them to indicate the manufacturer of the memory
device and 1ts imternal characteristics, such as its storage
capacity. For some memory cards, such as some SD cards,
the indicia 1s printed on a label, which 1s applied to the card
during the manufacturing process. For other memory cards,
such as some microSD cards and other memory cards where
the presence of a label can result 1n an unacceptable overall
card thickness, the indicia 1s printed directed onto the card
during the manufacturing process. For example, during

manufacturing, microSD cards can be molded together as a
strip of cards and later separated into individual cards. While
the cards are still together 1n the strip, the indicia can be
printed onto the cards as a group using a pad printing
process. In this process, the indicia for each of the cards 1s
placed on a printing plate. The indicia 1s then transierred
from the printing plate onto a silicone pad, and the silicone
pad 1s pressed against the strip of memory cards. The
memory cards are later separated from the strip. While pad
printing adds less thickness to a memory card as compared
to a label, pad printing generally cannot provide the rich
graphical content that can be provided by a label.

SUMMARY

Embodiments of the present invention are defined by the
claims, and nothing 1n this section should be taken as a
limitation on those claims.

By way of introduction, the embodiments described
below generally relate to a method and system for printing,
graphical content onto a plurality of memory devices and for
providing a visually distinguishable memory device. In one
embodiment, graphical content to be printed onto a plurality
of memory devices 1s 1dentified. A graphical image 1s then
created from the identified graphical content, wherein the
graphical image comprises a plurality of sub-areas, wherein
cach sub-area contains graphical content and corresponds to
at least one memory device of the plurality of memory
devices. The graphical image 1s then printed onto the plu-
rality of memory devices, wherein the plurality of memory
devices are positioned to substantially correspond with
positions of the plurality of sub-areas 1n the graphical image.
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2

Other embodiments are provided, and each of the embodi-
ments can be used alone or together 1n combination. Various
embodiments will now be described with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1illustration of graphical content and a
graphical image of an embodiment.

FIG. 2 1s a block diagram of a system of an embodiment
for printing graphical content onto a plurality of memory
devices.

FIG. 3 1s a tlowchart of a method of an embodiment for
printing graphical content onto a plurality of memory
devices.

FIGS. 4A and 4B are illustrations of top and bottom
surfaces of a memory device of an embodiment.

FIGS. 5A, 3B, and 35C are illustrations of a memory
device tray of an embodiment.

FIG. 6 1s an illustration of a printing and 1dentifier reading,
process of an embodiment.

FIG. 7 1s an 1llustration of a tray of memory device of an
embodiment after graphical content has been printed onto
the memory devices.

FIG. 8 15 an illustration of a microSD memory card of an
embodiment with a white layer on an entire top surface of
the microSD memory card.

FIG. 9 1s an illustration of printing graphical content onto
a white layer of a memory device of an embodiment.

FIG. 10 1s an 1llustration of a printing and identifier
reading process ol an embodiment.

FIG. 11A 1s an 1llustration of a microSD memory card of
an embodiment with a white layer on a top surface outside
of a “keep out” zone of the microSD memory card.

FIG. 11B 1s an 1illustration of a microSD memory card of
an embodiment with a white layer on a top surface outside
of a “keep out” zone of the microSD memory card and over
an area ol a finger grip portion.

FIG. 11C 1s an 1illustration of a microSD memory card of
an embodiment with a color layer on an entire top surface of
the microSD memory card.

FIG. 11D 1s an illustration of a microSD memory card of
an embodiment with a color layer on a top surface outside
of a “keep out” zone of the microSD memory card.

FIG. 11E 1s an illustration of a microSD memory card of
an embodiment with a color layer on a top surface outside
of a “keep out” zone of the microSD memory card and over
an area of a finger grip portion.

FIG. 11F 1s an 1llustration of a microSD memory card of
an embodiment with a semi-transparent layer on an entire
top surface of the microSD memory card.

FIG. 11G 1s an 1llustration of a microSD memory card of
an embodiment with a semi-transparent layer on an entire
top surface of the microSD memory card, the semi-trans-
parent layer having indicia written thereon.

FIG. 11H 1s an illustration of a microSD memory card of
an embodiment with a semi-transparent layer on a top

surface outside of a “keep out” zone of the microSD memory
card.

FIG. 111 1s an illustration of a microSD memory card of
an embodiment with a semi-transparent layer on a top
surface outside of a “keep out” zone of the microSD memory
card and over an area of a finger grip portion.

FIG. 111] 1s a perspective view of a microSD memory card
of an embodiment having a white cap.
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FIG. 11K 1s a perspective view ol a microSD memory
card of an embodiment having a white cap with graphical

content printed thereon.

FIG. 11L 1s a first rear perspective view of a microSD
memory card of an embodiment having a white cap.

FIG. 11M 1s a second rear perspective view of a microSD
memory card of an embodiment having a white cap.

FIGS. 12A, 12B, 12C, and 12D are illustrations of a
printing method of an embodiment using a secondary tray
with an adhesive.

FIGS. 13A and 13B are 1illustrations of a scanned image
of memory cards and a resulting graphical image, respec-
tively, of an embodiment.

FIGS. 14 A-14F are 1llustrations of a memory device of an
embodiment with a colored grip.

FIG. 15 1s an illustration of a four memory devices of an
embodiment with different colored grips.

FIG. 16 1s an illustration of a host device and a memory
device with a colored grip of an embodiment.

FIGS. 17A-17H are 1llustrations of various embodiments
of memory devices with colored grips.

FIGS. 18A and 18B are illustrations of embodiments of
printing techniques that can be used to create a colored grip
on a memory device.

FIGS. 19A-19C are illustrations of labels of embodiments
that can be used to create a colored grip on a memory device.

FIG. 20 1s an illustration of a label placement technique
of an embodiment.

FIGS. 21A-21H illustrate printing techniques of an
embodiment.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

Introduction

The following embodiments provide a method and system
for printing graphical content onto a plurality of memory
devices and for providing a visually distinguishable memory
device. As used herein, a “memory device” refers to any
device that comprises a memory operative to store informa-
tion. Examples of memory devices include, but are not
limited to, handheld, removable memory cards (such as SD
or microSD cards), handheld universal serial bus (“USB”)
flash dnives (“UFD”), embedded memory devices, remov-
able or non-removable hard drives (such as solid-state
drives), and even “raw” memory chips (1.e., memory chips
without a housing). The underlying memory in the memory
device can take any suitable form; preferably solid-state
memory (e.g., flash), although other types of memory can be
used. In some memory devices, in addition to the memory
itself, the memory device contains a controller that controls
various functionality 1n the memory device. Also, 1t should
be noted that while a memory device 1s used to 1llustrate the
printing techniques of these embodiments, these printing
techniques can be adapted for use with other items, such as
items used 1n conjunction with memory devices (e.g.,
memory device readers).

As discussed above, 1t 1s often desired for a memory
device to include visible indicia that provides information
such as, for example, the manufacturer of the memory
device and the memory device’s internal characteristics,
such as 1ts storage capacity. In contrast to the prior methods
discussed above that apply a sticker to the memory device or
that use a pad printing process to print relatively simple
indicia, the method and system disclosed herein provide a
mechanism to print more complex 1ndicia and, optionally, to
print different graphical content onto one or more memory
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devices 1n a batch. Before turning to specific operational
examples, the following section provides a general overview
ol graphical content and graphical images.

Overview of Graphical Content and Graphical Images

As used herein, the term “graphical content™ refers to any
indicia that can be printed onto a memory device. Examples
of*“graphical content” include, but are not limited to, pic-
tures, photographs, designs, logos, colors, symbols, text, and
any combination thereof. It should be noted that graphical
content can include text only and does not necessarily need
to 1include a picture. Graphical content can convey informa-
tion about an internal characteristic (or “property”) of the
memory device, such as its storage capacity (e.g., 1 GB, 16
GB, etc.), content stored on the memory device (e.g.,
audio/video content or software), processing capability (e.g.,
encryption capability, read/write speeds, etc.), internal hard-
ware configuration (e.g., type of memory cell (one-time
programmable or rewritable)), or other built-in features. For
example, 11 the internal characteristic 1s pre-loaded content,
the graphical content can be album art of an album stored 1n
the memory device or poster art of a movie stored in the
memory device.

Graphical content can also convey other information. For
example, graphical content can be a decorative design or
image whose only purpose 1s to appeal to a certain segment
of the market, enticing them to purchase the memory device
(e.g., a floral pattern). As another example, graphical content
can be an advertisement or other information that 1s related
or unrelated to the memory device 1tself (e.g., a photo of a
product that 1s being cross-promoted with the memory
device, a logo of a company for promotional purposes, etc.).
Graphical content may also convey information about digital
content to be stored 1n the memory device, as compared to
digital content that 1s pre-stored in the memory device, to
visually assist the user 1n organizing digital content. For
example, some blank memory devices can be sold with a
picture of a music note, while other blank memory devices
can be sold with a picture of a camera. In this way, 1f the end
user stores music in the “music note” memory device and
digital pictures 1n the “camera” memory device, the end user
can quickly and easily identily what 1s stored on the memory
device by merely looking at its outward appearance. Of
course, graphical content can also include imnformation that
1s typically included on stickers or printed using a pad
printing process (e.g., the name and/or logo of the manu-
facturer of the memory device). Graphical content can take
many other forms, and a particular form of graphical content
should not be read mto a claim unless explicitly recited
therein. For example, graphical content can be opaque or

semitransparent and can include a “blank™ area that a user
can write on. This blank area can be white or tinted, to serve
both as a writing area for a handwritten user label and as a
color indication that can help the user recognize the memory
card.

It should be noted that graphical content can be printed
onto a portion of or the entirety of a memory device face
(accordingly, the phrase “printed onto” encompasses both
possibilities). For example, in the case of an SD card or a
microSD card that has a top surface that 1s entirety free of
exposed electrical contacts and a bottom surface that con-
tains exposed electrical contacts, the graphical content can
be printed only onto the top surface of the card (either onto
the entirety of the top surface or onto only a part of the top
surface (e.g., on the right-hand portion)). This alternative
will be discussed 1n more detail below in conjunction with
“keep out” zones.




US RE47,112 E

S

In these embodiments, instead of printing graphical con-
tent onto memory devices on a memory-device-by-memory-
device basis, a batch printing process 1s used, whereby
graphical content for a plurality of memory devices 1is
grouped together into a single graphical image and printed
onto the plurality of memory devices, as 1f the plurality of
memory devices were a single substrate (e.g., a single piece
of paper). This grouping together of graphical content to
form a graphical image 1s referred to herein as “creating a
graphical 1mage.” Such creation can be done on a computer
and can be a manual, automatic, or semi-automatic process.
For example, a user can cut-and-paste desired graphical
content into a graphical image displayed on a display device,
or the computer can automatically position and place the
graphical content into the graphical image based on inputted
criteria.

As shown 1n FIG. 1, a graphical image 100 can comprise
a plurality of sub-areas 110A, 110B, . . . 110P, where each
sub-area 110A, 1108, . . . 110P contains graphical content
and corresponds to at least one memory device of the
plurality of memory devices. In the embodiment shown in
FIG. 1, there 1s a one-to-one relationship between each
sub-area 110A, 110B, . . . 110P of the graphical image 100
and each memory device in the group of memory devices
(1.e., each sub-area 1s exclusively associated with a particular
memory device such that there are at least as many sub-areas
as there are memory devices). In other embodiments, at least
one of the sub-areas 1s associated with at least two memory
devices but less than all of the memory devices. Also, while
the sub-arecas 110A, 110B, . . . 110P and the graphical
content are i1dentically sized in the graphical image 100 of
FIG. 1, graphical images in other embodiments have can
sub-areas and/or graphical content of varying sizes and
shapes (e.g., when printing memory devices ol different
s1zes 1n a single print batch). Also, it should be noted that the
white area shown between the picture and the rectangle
perimeter of the sub-areas 110A, 1108, . . . 110P can be a
color (white or otherwise) that 1s part of the image that 1s
printed, or 1t can be an area that 1s left unprinted on the
memory device.

After 1t 1s created from the graphical content, the com-
posite graphical 1mage 1s sent to a printer (e.g., a flat bed, 1nk
jet printer), which prints the graphical image onto the
plurality of memory devices as if they were a single sub-
strate. In this way, graphical content i1s simultaneously
printed onto the plurality of memory devices, as compared
to printing the graphical content 1n a serial fashion, one
memory device at a time. Because of the correspondence of
image sub-areas to individual memory devices, printing the
graphical image onto the plurality of memory devices results
in printing respective graphical content onto respective ones
of the memory devices. It should be noted that, in the
printing process, the printed graphical content can be non-
overlapping (1.e., each sub-area 1s exclusive and contains
non-overlapping graphical content relative to another sub-
area) or overlapping (i1.e., at least one sub-area contains
overlapping graphical content relative to at least one other
sub-area). Also, as will be described below, when the
memory devices are arranged 1n a tray or are otherwise
spaced apart from one another, printing the graphical 1mage
onto the plurality of memory devices can result 1n printing
areas 1n between the memory devices, but the sub-areas are
printed to substantially cover corresponding memory
devices.

It should be noted that each memory device 1n a print
batch can receive 1dentical graphical content (e.g., for mass
production of multiple memory devices with the same
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graphical content) or at least one memory device 1n the batch
can be identified with different graphical content for cus-
tomizing the graphical content ol one or more memory
devices 1n the batch (e.g., in the graphical image 100 1n FIG.
1, six diflerent pieces of graphical content are used for 16
memory cards). The following sections describe an exem-
plary printing process and various ways for determimng
what graphical content 1s to be printed onto one or more
memory devices.

Exemplary Printing Process

The following paragraphs provide a description of an
exemplary printing process. It should be noted that this
process 1s merely an example and that other printing pro-
cesses can be used. Accordingly, the details presented herein
should not be read into the claims unless explicitly recited
therein.

FIG. 2 1s a block diagram 200 of a printing system of an
embodiment and will be discussed in conjunction with the
flow chart 300 of FIG. 3. Central to this system 1s a system
controller 210. The system controller 210 can take any
suitable form, such as, but not limited to, a general purpose
computer running image processing software and a hard-
ware 1mplementation including logic gates, switches, an
application specific mtegrated circuit (ASIC), a program-
mable logic controller, and an embedded microcontroller,
for example. Accordingly, a computer-readable medium
having stored therein computer-readable program code that
implements some or all of the acts described herein and 1n
the drawings (e.g., FIG. 3) can be used. The system con-
troller 210 can be a single component or can be distributed
over several components.

In this embodiment, the memory devices 1n a print batch
have 1dentical size and shape but at least one memory device
in the print batch has a different internal characteristic than
the others, and the graphical content to be printed onto each
memory device 1s correlated with the particular internal
characteristic of that memory device. Examples of “internal
characteristics” include, but are not limited to, storage
capacity (e.g., 1 GB, 16 GB, etc.), stored content or content
to be stored 1n the memory device (e.g., audio/video content
or pre-loaded software), processing capability (e.g., encryp-
tion capability, read/write speeds, etc.), internal hardware
configuration (e.g., type of memory cell (one-time program-
mable or rewritable)), or other built-in features. In this
particular illustration, the memory device takes the form of
a microSD card, the internal characteristic 1s audio or video
digital content to be stored in the card, and the graphical
content 1s album art or movie poster art associated with the
audio or video digital content.

In this embodiment, each memory card 1n a print batch
comprises a respective identifier to indicate the graphical
content to be printed onto that memory card. The system
controller 210 stores a table or database of identifiers and
graphical content (such as Table 1 below) and, using this
table/database, selects the appropriate graphical content for
cach memory card, thereby 1dentifying the graphical content
to be printed onto the memory cards.

TABLE 1
ID Graphical Content
0001 albumcoverl.|pg
0002 albumcover2.|pg
0003 albumcover3.|pg
0004 movieposterl.jpg
0005 movieposter2.|pg
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TABLE 1-continued
) Graphical Content
0006 movieposter3.|pg

These 1dentifiers can be used for customized printing of
multiple memory cards 1n one simultaneous print operation.
Consider, for example, the situation 1n which a manufacturer
wants to print art work for a Madonna album on 10 memory
cards and art work for an Elton John album on 25 memory
cards. Instead of printing these memory cards 1n two sepa-
rate batches (one for the 10 memory cards to receive the
Madonna album art and another for the 25 memory cards to
receive the Elton John album art), all 35 memory cards can

be placed 1n a single tray for a single, simultaneous print
operation, with the various memory cards each having a
respective 1dentifier that 1dentifies which album art to print
on the memory card.

An 1dentifier can take any suitable form, including, but
not limited to, a bar code, a radio frequency identifier
(RFID) tag, a color, a removable sticker, printed information
that can be read using optical character recognition (OCR)
technology, and data stored within the memory card. In this
particular 1llustration, the identifier takes the form of a bar
code sticker that 1s applied to an external surface of the
memory card. Of course, other identifiers can be used, and
the appropriate changes can be made to the system 200 in
accordance with the particular type of identifier used.

Referring now to FIGS. 2 and 3, 1n operation, the system
controller 210 sends a command to an i1dentifier printer 2135
to print a bar code onto each sticker (identifier 220) of a
series of stickers. An identifier applicator 225 applies the
identifier 220 to a blank card 230 (1.e., a memory card that
1s not yet loaded with digital content) received from a blank
card tray 235 (act 310).

FIGS. 4A and 4B are illustration of top and bottom
surfaces of a memory card 230 in this embodiment. As
shown 1n these drawings, the top surface of the memory card
230 (FIG. 4A) has more surface area for receiving graphical
content than the bottom surface of the memory card 230
(FIG. 4B), as the bottom surface contains electrical contacts
232 to place the memory card 230 in communication with a
host device. In this embodiment, 1t 1s desired to print
graphical content onto the entire top surface of the memory
card 230. Accordingly, the identifier 220 1s placed on the
bottom surface of the memory card 230 1n this embodiment.
IT graphical content 1s to be printed only on a portion of the
top surface of the memory card 230, there may be enough
space on the “non-printed” portion of the top surface for the
identifier (e.g., mnside the “keep out” zone, as described
below). Also, as will be discussed below, 1n alternate
embodiments, the identifier can be placed 1n other locations
on or near the memory card.

Returning to FIG. 2, a card manipulator 240 (e.g., a
robotic arm) then takes the memory card 230 with the
identifier 220 attached to 1t and places the memory card 230
in a tray 245 (act 320). Because the 1dentifier 220 1s on the
bottom surface of the memory card 230, 1t 1s preferred that
the tray 245 have openings through which the 1identifier 220
can be read. For example, as shown in FIG. 5A, the tray 245
can take the form of a Joint Electron Device Engineering
Council (“JEDEC”) tray, which 1s widely used to transport
memory cards between various processing stations i a
memory device manufacturing facility. Such trays have
openings through which robotic arms and other manipula-

10

15

20

25

30

35

40

45

50

55

60

65

8

tors can lift a memory card from the tray. These openings
can be used to read identifiers 220 (and to attach the
identifiers 220 to the memory cards). As shown 1n FIGS. 5B,
5C, and 6, when memory devices are placed 1n the tray 245,
the top surface of the memory devices are exposed on the top
surface of the tray 245, and the identifiers 220 on the bottom
surfaces of the memory devices are exposed via the open-
ings 1n the tray 245. In this way, the tray 245 positions the
memory devices in the appropriate configuration for both
reading the i1dentifiers on the bottom surfaces and for print-
ing graphical content on the top surfaces.

It should be noted that while a JEDEC tray 1s being used
in this illustration, other types of trays can be used. For
example, as an alternative to a tray with openings, a tray that
has an at least partially transparent floor can be used (e.g.,
a transparent printing tray or a mesh tray). As another
alternative, while FIGS. 3B and 5C show the memory
devices being arranged in two dimensions, the memory
devices can be arranged in one dimension. As yet another
example, if the items to be printed using the printing
techniques of these embodiments are not memory devices
(e.g., 1 the 1tems are memory device readers), the tray can
be sized appropriately for those items. Further, irrespective
of the form of the tray 245, the tray 245 can be reusable (e.g.,
used to print multiple batches of memory cards over time) or
disposable after a single print run, as will be discussed 1n
more detail below.

One 1ssue that may be encountered when using a JEDEC
tray or other trays 1s that bins in the tray for holding memory
cards may not hold the memory cards tightly enough for
printing purposes. For example, the size of the bins 1n a
JEDEC tray are designed to allow some “slack’ in order to
allow a robotic arm to more easily grasp a memory card.
Because of this slack and because of the shifting that can
occur when the tray i1s handled before 1t 1s provided to the
printer, not all of the memory cards 1n the tray 245 may be
in the same position for printing, which can result 1n
non-uniform printing of the graphical content onto the
memory cards. Further, some forms of graphical content
may require specific placement of the memory card, to make
sure that the memory card 1s positioned 1n such a way to
ensure that the graphical content can be printed onto the
memory card 1n its entirety (e.g., to make sure the text 1s not
cut ofl).

To address these 1ssues, 1t may be desired to use a card-bin
registration system 250 to physically register the memory
cards 1n order to maintain their alignment within the tray 245
(act 330). The card-bin registration system 2350 can take any

suitable form. For example, the card-bin registration system
2350 can be a slanted stand that holds the lowest corner of the
tray 245 one to two inches lower that the highest corner. A
technician can place the tray 245 on the stand and then
manually tap the tray 245 (or a gentle built-in vibrator can
be used to apply a directional saw-tooth vibration to the tray)
to send all the memory cards to the low corner in their
respective bins. Alternatively, the card-bin registration sys-
tem 250 can take the form of a matching positioning plate
with bosses that, when placed on top of the tray 245, position
cach memory card in place. It should be noted that this act
of registering 1s optional 1n that, if the tray holds memory
cards 1n a way that 1s suflicient for printing or if the form of
graphical content does not require specific placement of the
memory card, the registering act does not need to take place.
It should also be noted that, if performed, this act can take
place later 1n the process (e.g., anytime between placement
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of the memory cards 1n the tray 245 and printing). Various
alternatives to this registration process are described 1n the
following section.

Next, a tray manipulator 255 transports the tray 245 to the
printer 265, and, somewhere along this path, an i1dentifier
reader 260 (here, a bar code reader) reads the 1dentifiers on

cach of the memory cards in the tray 245 (act 340). The
identifier reader 260 can be a stand-alone device that is
positioned 1n the path to the printer 265, or the i1dentifier
reader 260 can be part of the printer 265 itself. The 1dentifier
reader 260 scans the bar codes visible from the opemings in
the bottom of the tray 245 and sends the scanned information
back to the system controller 210, which identifies the
corresponding graphical content to be printed onto the
memory cards by indexing the bar code identifier against the
stored table that associates bar code identifiers with desired
graphical content (act 350). The identifier reader can also
provide the system controller 210 with location information
(e.g., X, y coordinates) of the reader at the time 1t reads the
identifier. The system controller 210 can then create a
graphical image by assembling the various 1tems of identi-
fied graphical content based on their associated location
information (act 360). As discussed above, the graphical
image can take the form of a file containing instructions
readable by the printer 265 for printing the graphical image
onto the entire set of memory cards on the tray 245 (e.g., a
Photoshop or PowerPoint file converted to a format specific
to the printer 265).

When it recerves the graphical image file, the printer 265
prints the graphical image onto the tray 245 of memory cards
as 1f 1t were a single substrate (act 370). (As will be
discussed in more detail 1n the following section, with some
forms of graphical content, 1t may be preferred to first print
a white layer onto the memory cards to act as a primer 1n
order to maintain color integrity.) As discussed above, the
graphical 1mage comprises a plurality of sub-areas, with
cach sub-area contaiming graphical content and correspond-
ing to at least one memory card in the tray 2435 (1.e., the
plurality of memory devices are positioned to substantially
correspond with positions of the plurality of sub-areas 1n the
graphical image). Accordingly, when the memory cards are
registered 1n the tray 245 and the tray 233 1s registered 1n the
printer 265 (e.g., using a L-shaped stop in the printer to
properly position the tray 245), the memory cards will be in
the proper position to receive the graphical content in their
associated sub-areas. In this way, a batch of memory cards
(e.g., 120 microSD cards) can be printed 1n a single printing
cycle (with the entire tray 245 of memory cards being
considered the substrate) rather than printing each memory
card individually 1n a senal fashion. FIG. 7 1s an 1llustration
of a tray 700 of memory devices of an embodiment after
graphical content has been printed onto the memory devices.

It should be noted that the graphical content in the
graphical image can be sized such that graphical content for
a memory card 1s printed beyond the edge of the memory
card. This results 1n “image bleeding” and can compensate
for any shifting of the memory cards in the bins of the tray
245 post-registration (or 1f registration 1s not performed), as
well as for design inconsistencies. For example, for some
forms of graphical content, printing with a 0.2-0.3 mm
margin outside of the edges of a memory card may be
preferable. However, such image bleeding may stain the tray
245 with 1nk, which may not be acceptable in some situa-
tions, such as when the tray 245 1s a JEDEC tray that 1s to
have future uses. An alternative that address this problem 1s
discussed later 1n this document.
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In this embodiment, graphical content 1s only printed on
the top surface of the memory card. In an alternate embodi-
ment, graphical content can be printed on both the top and
bottom surfaces (1.e., first and second sides) of the memory
card 1n a single printing process cycle. For example, the
graphical content on the top surface of the memory card can
be a color image of album art, while the graphical content on
the bottom surface of the memory card can be text indicating
the manufacturer of the memory card (and other logos) and
its storage capacity. To print both the top and bottom
surfaces, once graphical content 1s printed onto one of the
surfaces, the memory cards can either be turned over 1n the
tray (e.g., by a robotic arm), or the tray can be flipped over
onto another tray. In any event, 1t 1s preferred to mask the
metal contacts on the bottom surface of the memory cards to
prevent ink from staining the contacts.

Referring again to FIG. 3, after the graphical content 1s
printed onto the memory cards, the memory cards are
programmed with digital content (act 380). As used herein,
“digital content” can take any suitable form, such as, but not
limited to, video (with or without accompanying audio)
(e.g., a movie, an episode of a TV show, a news program,
etc.), audio (e.g., a song, a podcast, one or a series of sounds,
an audio book, etc.), still or moving 1mages (e.g., a photo-
graph, a computer-generated display, etc.), text (with or
without graphics) (e.g., an article, a text file, etc.), an
application (e.g., a video game, utility programs, etc.), and
a hybrid multimedia presentation of two or more of these
forms. The digital content can be played from the memory
card using a host, such as, but not limited to, a dedicated
content player, a mobile phone, a personal computer, a game
console, a personal digital assistant (PDA), a kiosk, a set-top
box, and a TV system.

In this embodiment, after graphical content 1s printed onto
the memory cards, the memory cards are placed 1n a printed
card tray 270 (see FI1G. 2), which can be the same or different
JEDEC tray as the one used in the printing process, and
moved to an 1dentifier reader 275, which can be the same or
different 1dentifier reader as the one used 1n the printing
process. The 1dentifier reader 275 reads the bar code 1den-
tifiers on the bottoms of the memory cards and sends the
information to the system controller 210. The system con-
troller 210 stores a table or database associating various bar
code 1dentifiers with digital content and sends the appropri-
ate digital content 280, as indexed by the bar code 1dentifier,
to a card programmer 285, which programs the digital
content 280 1nto the memory cards. The result 1s a magazine
290 of memory cards that are printed with graphical content
and programmed with digital content, where both the
graphical content and digital content for each memory card
are chosen based on the identifier associated with the
memory card. The 1dentifiers can then be removed from the
memory cards, 11 desired.

It should be noted that the printing process and the
programming process can be performed during the same
manufacturing run at the same facility, at different times at
the same facility, or at different times at different facilities.
Also, 1t should be noted that while digital content was
programmed into the memory cards after graphical content
was printed onto the memory cards 1n the above 1llustration,
in an alternate embodiment, digital content 1s programmed
before—mnot after—graphical content i1s printed onto the
memory cards. It yet another alternate embodiment, digital
content 1s not programmed into the memory cards at the
manufacturing stage, and the memory cards (printed with
graphical content) are sold as “blank™ cards that the end user
can field program as desired.
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Exemplary Printer and Use of Color and Semi-Transpar-
ent Layers

While any suitable printer can be used, 1t 1s presently
preferred that the printer 265 be a flat bed, ink jet printer.
(Any suitable type of ink can be used.) A flat bed printer 1s
preferred over printers that bend a substrate around cylinders
during printing, as 1t 1s preferred not to bend the memory
cards. An 1nk jet printer 1s preferred over pad printing. Pad
printing 1s generally limited to full tone colors only, which
means that two colors cannot be gently mixed together to
form a color combination (1.e., only standard colors can be
printed). This can be a problem for printing skin tones and
pictures of suflicient quality. In contrast, ink jet printing
provides half-tone 1maging, which allows for color combi-
nations and can print skin tones and pictures of a quality
suflicient for album art and the like.

As an example of another advantage, some forms of
graphical content require precise physical registration of the
memory card at a certain location for accurate and uniform
printing (e.g., when printing multiple layers on the memory
card). The physical contact of a pad pressing against the
memory card in the pad printing process can move the
memory card and destroy this registration, thereby signifi-
cantly degrading printing performance. Because an ink jet
printer does not use a pad that comes in contact with a
memory device and because 1nk jet printers use extremely
light weight and low 1mpact ink droplets, graphical content
can be printed onto a memory card without moving the
memory card and destroying 1its registration. This also
provides advantages over other print processes, such as
spraying and airbrushing, which apply streaming air that can
move the memory card a trillion times more than an 1nk
droplet from an ink jet printer.

While any suitable type of ik jet printer can be used, the
UJF-603CII flatbed UV inkjet printer from Mimaki Engi-
neering Co., Ltd. 1s one example of a printer 265 that may
be used for this purpose. The UJF-603CII flatbed UV 1nkjet
printer has a 600 mmx700 mm print table with vacuum plate
and a printable area of 500 mmx600 mm. This allow up to
five JEDEC ftrays (1.e., up to 600 microSD cards) to be
positioned 1n the printing plate 1n one time. The UJF-605CII
flatbed UV 1nkjet printer uses very small, six picoliter
droplets of UV-curable ink, which produces smooth tonal
images with no grainy pattern, a variable dot size, and high
1,200x2,400 dpi1 resolution. Additionally, the UJF-603CII
flatbed UV 1nkjet printer 1s capable of printing eight colors,
including white.

The ability to print white may be especially desirable in
these embodiments. The printable surface on memory
devices, such as microSD cards, 1s typically black plastic;
however, printing certain colors directly onto a black surface
may result 1n a faded looking image. Accordingly, 1n one
embodiment, prior to printing the graphical content onto a
memory device, a white layer 800 can be printed onto the
memory device 810 as a “primer” (see FIG. 8). It should be
noted that while the memory device 810 1s shown as a
microSD card in FIG. 8, other form factors and memory
devices can be used. It should also be noted that any suitable
shade of white (e.g., ofl white) can be used and may vary
with the application. Graphical content can then be printed
onto the primed memory device, resulting 1n a more vibrant
image than if the graphical content were printed directly
onto the black surface. This two-step process of printing the
white layer and then printing the graphical content can take
place 1n the same print cycle at the same printer by simply
printing the white layer just before the graphical image 1s
printed onto the memory device. Alternatively, the white
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layer can be printed 1n a different print cycle at the same or
different printer. For example, a memory card manufacturer
can print the white layer on a set of memory cards as part of
the manufacturing process and then send the white-painted
cards to a third party, who would print the graphical content
on the memory cards.

The use of a white layer can provide additional advan-
tages. For example, in one embodiment, instead ol being
used merely as a primer, the white layer 900 can be used to
store an 1dentifier 910 that the control system uses to mndex
the graphical content 920 to be printed on the memory
device 930. Because the 1dentifier 910 1s facing the direction
of printing and will eventually be printed over, a tray 1045
with a solid bottom can be used, since there 1s no need to
read information from the bottom of the memory cards 1030
(see FIG. 10). Preferably, the identifier has a color and shape
that would not interfere with printing the graphical content
over 1t. For example, DataGlyph technology from Xerox
Corporation can be used to print a glyph image onto the
white layer of a memory device, which can be read and used
to 1dentity graphical content and/or digital content associ-
ated with the memory device.

While the FIG. 8 shows a white layer covering the entire
top surface of the memory card, other alternatives can be
used. For example, in some situations, there may be restric-
tions (e.g., due to standards organizations) on what surfaces
can and cannot be printed thereon. In such situations, the
s1ze of the graphical content can be adjusted so as to avoid
printing 1n these “keep out” zones. Alternatively, a memory
device can be covered with a physical mask to prevent ink
bleeding into the “keep out” zone. For example, FIG. 11A
shows a microSD memory card 1100 with a white layer
printed on only some of the top surface of the memory card.
In this situation, the graphical content would only be printed
in the white area outside the “keep out” zone. This 1s 1n
contrast to FIG. 7, where the graphical image 1s printed on
the entire top surface of the memory card, including the grip
portion. (As mentioned above, 1n embodiments such as this
where there 1s a non-printed area on the top of the memory
card, an i1dentifier used to 1dentify graphical content may be
able to be placed on the non-printed area.) In FIG. 11A, the
white layer ends at the finger grip portion of the card. In
other embodiments, the white layer can extend over the
finger grip portion, as shown 1n the memory card 1110 1n
FIG. 11B. In this embodiment, the graphical content would
be printed on the white area, including over the finger grip
portion. Also, while the color white was used above because
of 1ts advantage of providing a suitable primer in many
situations, other colors can be used, either as a primer or
simply as a way of providing a visual indication to 1dentily
and distinguish the memory card. FIGS. 11C-11E are similar
to FIGS. 8 and 11 A-B but show memory cards 1120, 1130,
1140 with a generic color istead of white. Additionally,
instead of using an opaque color, a semi-transparent color
(white or otherwise) can be used. This 1s shown 1n the
memory devices 1150, 1160, 1170, 1180 of FIGS. 11F-111.
A semi-transparent color allows underlying indicia, such as
the microSD logo shown in phantom 1n FIGS. 11F-111, to be
seen, while allowing a user to add notes on the top of the
semi-transparent layer (see FIG. 11G, which shows “2009”
written on top of the semi-transparent layer). This has the
advantage of allowing a user to provide visual indicia of the
digital content stored in the memory device while still
complying with various industry standards that mandate that
certain information appear on the memory device. Since 1t 1s
usually easier for a user to write on a white or light color
surface than on a darker black surface, using a semi-
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transparent white or light color surface allows the user to use
a regular pencil to write information on the memory cards
(and later erase that written information using an eraser).

The level of transparency used can vary based on the
application. In general, transparency can be though of as the
relationship between a base layer and a top layer. I the
transmission coellicient 1s zero, the base layer 1s not visible
at all. If the transmission coeflicient 1s one, the top layer will
not be visible at all. Accordingly, 11 the transmission coet-
ficient 1s somewhere between zero and one, the indicia on
the base layer will be partially visible. Using, for example,
the transparency tool of Microsoit’s PowerPoint, a suitable
transparency range can be between 5% and 45%, preferably
between 30% and 40%. The printer can print a semi-
transparent color 1n any suitable way (e.g., using half-toning,
varying the intensity of ink, etc.). Also, as noted above,
colors other than white can be used to provide a semi-
transparent layer.

Some of the above embodiments assumed that the color of
the memory device was a dark color, such as black, and a
white or light-color primer was applied to the memory
device belfore the graphical content was printed thereon. In
an alternative embodiment, at least the top surface of the
memory device 1s made of a white or light color material,
thereby allowing the graphical content to be printed thereon
without applying a primer. This alternate embodiment will
now be discussed in conjunction with FIGS. 11J-11M. As
shown 1n these figures, the microSD card has a white (or,
alternatwely, a light colored) cap 1190 that covers five of the
s1x surfaces of the memory device. This cap 1190 1s athxed
to the bottom surface 1196 of the memory device (which
contains metal contacts 1197) by any suitable mechanism. In
this embodiment, the bottom surface 1196 contains several
tabs 1191, 1192, 1193, 1194, 1195 that {it into corresponding
recesses on the cap 1190. It should be noted that, in this
embodiment, the cap 1190 1s the actual top cover piece of the
memory card and not an additional component that 1s placed
on top of a standard dark-colored memory card. However, an
additional component can be used 1n alternate embodiments.

As shown 1n FIG. 11K, the white or light-colored surface
provides a suitable surface for printing thereon without first
having to apply a primer. Additionally, while the cap 1190
shown in the drawings contains five sides of the overall
memory card, in an alternate embodiment, the cap can be
only the top surface (either an original or an add-on com-
ponent), with the side surfaces being a different color. Also,
while the cap 1190 1s white or a light color 1n this embodi-
ment, in other embodiments, the cap 1s a darker color.
Accordingly, the color of the cap can be chosen based on the
color of the 1nk to be used 1n the printing process and the
overall 1mage to be printed.

As an alternative to an encapsulating white cap, the
thickness of the memory device can be reduced, and a thin
sheet of white plastic can be glued or welded to 1it. For
example, the white layer can be about 0.4 mm while the
black body that contains the contacts and all the electronics
can be about 0.3 mm. As another alternative, the entire
memory card can be made from white epoxy. Typically,
microSD cards are made of black epoxy. However, the
epoxy does not have to be black, as the black color comes
from additives used, for example, to dissipate heat. As a
microSD card may be thin enough to radiate heat, it may be
possible to use white epoxy without the additives that cause
the card to be black. One 1ssue that may exist with a white
memory card 1s that the rounded corners of a microSD card
are typically cut by a laser beam, which can leave burn
marks that are not seen on a black card but may be visible
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on a white card. However, 1f such burn marks do exist, a thin
black or brown frame can be placed around the card to
conceal the burn marks, and white can be used inside the
frame for printing. Besides, other cutting techniques may
avold such burn marks.

Embodiments Relating to Disposable Trays

In the above illustration, the tray took the form of a
JEDEC tray. One advantage of using a JEDEC tray 1s that 1t
1s readily available and already sized to hold memory cards
(although physical registration of the memory cards 1n the
tray may be desired). However, because the tray serves as
the substrate 1n the printing process, the tray may be dirtied
with ik (as when the image bleeding technique discussed
above 1s used), which may render the tray undesirable for
turther use. To address this problem, a second tray, prefer-
ably less expensive than a JEDEC tray and considered more
disposable, can be used. This embodiment will now be
discussed with reference to FIGS. 12A-12D.

FIG. 12 A shows a plurality of memory cards 1200 located
in various bins 1210 of a tray 1220. Unlike the arrangement
shown 1n FIG. 6, the memory cards 1200 1n this embodiment
are positioned with their identifiers 1230 facing up. Accord-
ingly, 1n this embodiment, the position of the identifier
reader 1s relocated so that i1t reads from the top (instead of the
bottom) of the tray 1220. After the i1dentifiers 1230 have
been read but prior to printing (but preferably after physi-
cally registering the memory cards in their bins, 11 such act
1s performed), a second tray 1240 with an adhesive surface
1250 1s pressed onto the bottom surfaces of the memory
cards 1200 in the tray 1220. As used here, an “adhesive
surface” refers to a surface that i1s naturally adhesive (e.g.,
conventional glue) or a surface that can become adhesive
through an outside force (e.g., by heating the surface with an
air blower or 1ron). For ease of use, a self-adhesive surface
with a peel-ofl label can be used. The second tray 1240 can
take any form and, 1n one embodiment, 1s a soit, thin layer
of a very dense sponge material, which can accommodate
the slight difference between the memory card surface and
the tray ridge surface when pressed together.

When the memory cards 1200 are pressed onto the
adhesive surface 1250 of the second tray 1240, the i1dent-
fiers 1230 of the memory cards 1200 (and perhaps the
surfaces surrounding the identifiers 1230) stick to the adhe-
stve surface 1250. This physically registers the memory
cards 1200 to the second tray 1240, while protecting the
bottoms of the memory cards 1200 from being stained with
excessive bleeding ink. The first tray 1220 1s then removed,
either by moving the first tray 1220 away from the second
tray 1240, or vice versa (see FIG. 12B), and the second tray
1240 1s flipped over. A cylindrical roller can then be rolled
over the memory cards to tighten them onto the second tray
1240. The second tray 1240 can then be inserted into the
printer. (As mentioned above, an L-shaped frame in the
printer can be used to position the second tray 1240 to the
appropriate location 1n the printer.) As shown 1n FIG. 12C,
printing graphical content 1260 takes place while the
memory cards are adhered to the adhesive surtace 1250 of
the second tray 1240.

After printing 1s complete, the second tray 1240 can be
placed over the first tray 1220, allowing the memory cards
1200 to “click™ into place in the respective bins in the first
tray 1220. With the memory cards 1200 secured, the adhe-
sive surface 1250 can be peeled away from memory cards
1200. As shown diagrammatically in FIG. 12D, depending
on the type of adhesive used, this peeling process can
remove the identifiers 1230 on the bottoms of the memory
cards 800, thereby avoiding a separate removal step. How-
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ever, 11 the identifiers are needed to 1dentify digital content
to be programmed 1nto the memory cards 1200, a different
type ol adhesive can be used that will not remove the
identifiers 1230, or the programming process can take place
betfore the printing process.

If the bins 1n the first tray 1220 are not sized to hold the
memory cards 1200 firmly in place during the process of
peeling away the adhesive surface 1250, an extraction tool
can be used. For example, the second tray 1240 can be
perforated with small holes at the center of each memory
card, which would allow entry of pins of an mverted fakir
bed, for example. (Preferably, the holes are small enough
(c.g., 3 mm 1n diameter) and placed far enough away from
the memory card conductors so that they would not allow
ink to contaminate the conductors.) With the array of pins
pressing the memory cards 1200 onto the first tray 1220, the
adhesive surface 1250 can then be peeled off.

Various alternatives can be used. For example, in the
above embodiment, the memory cards 1200 were physically
registered in the first tray 1220 before they were transierred
to the second tray 1220. As the registration process may still
result 1n misaligned memory cards, one alternative (shown
in FIGS. 13A and 13B) forgoes the registration process and
instead relies upon a scanning process to 1dentily the exact
location of each memory card. In operation, after the
memory cards 1300 are atlixed to the second tray 1310, the
second tray 1310, with attached memory cards 1300, 1s
scanned by a flatbed scanner (e.g., an A3 scanner). In this
embodiment, the second tray 1310 has printed a grid pattern
printed on 1t. Accordingly, the image produced by the flatbed
scanner will contain not only the memory cards 1300 but
also the grid pattern (see FIG. 13A). An 1mage processing
program can then capture the exact location each memory
card 1300 relative to 1ts nominal position with respect to the
printed grid and attach three numbers (X, Y, and rotation
oflsets) to each memory card. The graphical image 1320 can
then be created from both the identified graphical content of
the memory cards and the X, Y, and rotation offsets (see FIG.
13B).

As another alternative, the disposable tray can be
designed to avoid both physical registration and scanning. In
this alternate embodiment, the second tray 1s made of two
layers of cardboard glued together. The bottom layer 1is
rectangular and can be the size of one or more JEDEC trays
(thereby allowing printing to be done in batches larger than
one JEDEC tray). The top layer has a two dimensional array
of rectangular holes that are, for example, 4 mm apart from
cach other. The holes are of the exact size of the maximum
boundaries of the memory card (e.g., 11x15 mm). However,
the holes do not need to follow the odd shape of the memory
cards, as the rectangular holes accommodate the full length
and width of the memory cards. When the memory cards are
removed from the first tray and placed in the holes of the
second tray, because of the size of the holes, the memory
cards will not have any freedom to move. After printing, the
memory cards can be taken out of the second tray and
returned to the first tray, and the second tray (now covered
with 1nk) can be disposed.

Identifier Alternatives

In the above illustration, the identifier took the form of a
bar code sticker that was placed on the bottom of the
memory card. Many alternatives can be used. For example,
the 1dentifier can take the form of a radio frequency 1dentifier
(RFID) tag, a color, text, etc. Also, as discussed in the
previous sections, the i1dentifier may be transitory, such as
when a sticker 1s later peeled ofl a memory card or when the
identifier 1s on the top surface of the memory card and 1s
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later printed over with graphical content. Further, instead of
being visible 1indicia, an i1dentifier can be data stored within
the memory card itself. For example, a memory card can
store data indicating the graphical content to be printed on
that memory card (and possibly other memory cards), and
such data can be read from the memory card during the
printing process.

Instead of placing the identifiers on individual memory
cards, the i1dentifier can be placed near the bins that hold
those cards in the tray. This alternative may be preferred
where 1t 1s easier to place and read identifiers on the tray than
on the memory cards themselves (e.g., when the memory
cards are held 1n a tray that does not have an opening on the
bottom through which to read an identifier). Each bin can
contain an i1dentifier, such that there 1s a one-to-one corre-
spondence between 1dentifiers on the tray and bins holding
memory cards. Alternatively, one 1dentifier on the tray can
be associated with a plurality of memory cards. For
example, 11 one or more rows (or columns) of memory cards
in a tray are to be printed with the same graphical content,
a single i1dentifier can be placed near those rows (or col-
umns) instead of near each bin. Taking this concept turther,
a single identifier can be associated with the entire tray 1n
“mass production” situations where the same graphical
content 1s to be printed on each memory device in the tray
in a single printing process cycle (e.g., where all of the
memory cards 1n a tray are to be printed with the same album
art).

In yet another alternate embodiment, instead of using an
identifier, graphical content for a memory device can be
identified by a memory device’s position in the overall print
area. For example, 11 a tray 1s used to hold memory cards,
vartous bin locations in the tray can be associated with
respective graphical content. In this way, graphical content
can vary on a row-by-row, column-by-column, or even
bin-by-bin bases. So, using the example provided above, 1t
can be predetermined that the “Elton John™ label 1s printed
on memory cards 1n first two rows of the tray, while the
“Madonna” label 1s printed on memory cards in all of the
remaining rows expect the last row, where the “Elton John”
label 1s printed on memory cards 1n first two columns of that
row and the “Madonna” label 1s printed on memory cards in
the remaining columns of that row.

Colored Grip Embodiments

Memory devices, such as microSD cards, can be used to
feed content into portable host devices, such as phones,
music players, and cameras. These memory devices are
often designed in accordance with strict standards of a
memory organization (e.g., the SD Association (SDA)). As
a result, such memory devices can be virtually 1dentical to
cach other 1n their visual appearance. As a user may possess
more than one memory card and as his cards are likely to
carry different content, it 1s desirable for the user to be able
to distinguish between memory cards. As memory cards are
typically virtually identical i visual appearance, the prob-
lem 1s often solved by plugging the unrecognized card into
a host device and checking the card’s content electronically
through the host device’s display screen or audio output.
However, when the host device 1s off, there 1s no way to
recognize the card based on output from the host device.
Additionally, even when the host device 1s on, 1t may be
desirable to be able to recognize a card plugged 1n the host
device without going through the effort of turning the device
on, initializing 1t, and electronically checking the content of
the card.

The embodiments discussed above can be used to help a
user visually distinguish a memory card. For example,
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graphical content (e.g., album or movie art) printed on the
face of a memory card can i1dentify the digital content stored
on the card, as can a memory card with a different color
surface or a memory card with a user-writable semi-trans-
parent surface. However, with those embodiments, the 1den-
tifying indicia may only be seen when the card 1s extracted
from a host device and may not be seen when the card is
within the host device, and 1t may be desirable for a user to
be able to recognize a card plugged in the host device
without taking the card out of the host device.

To address these issues, 1n this embodiment, a memory
device 1s presented with a colored grip that can be seen when
the memory device 1s mserted into an open memory device
socket of a host device. This allows a card consumer to
casily visually recognize a specific memory card of his
inventory without having to operate the host device to
clectronically determine the content of the memory device.
Additionally, the color grip provides visual distinction when
the memory device 1s removed from the host device and 1s
placed among other memory devices.

Turning now to the drawings, FIGS. 14A-14F are illus-
trations of a memory device 1400 of an embodiment with a
colored grip 1410. (Here, the memory device 1400 takes the
form of a microSD memory card. It should be understood
that this embodiment can be applied to other types of
memory devices having different form factors.) The grip
1410 of the memory device 1400 1s provided to allow a user
to more easily grasp the memory device 1400, such as with
the user’s fingernail. As shown 1n these drawings, 1n this
embodiment, the entire top surface of the grip 1410 (FIGS.
14A and 14B) and the entire rear surface 1416 of the grip
1410 (FIG. 14E) are colored diflerently from the rest of the
memory device 1400. Because of the curvature of the rear
surface 1416 of the memory device 1400, the left and rnight
side curves 1412, 1414 of the grip 1410 are also colored
(FIGS. 14C and 12D). Also, in this embodiment, the slanted
portion 1418 leading from the top surface 1405 of the
memory device 1400 to the grip 1410 1s not colored along
with the grip 1410. However, 1n other embodiments shown
and described herein, that portion 1418 1s also colored.

A memory device with a colored grip provides several
advantages. First, as shown in FIG. 15, when several
memory devices 1510, 1520, 1530, 1540 are assembled
together, the colored grips 1515, 1525, 1535, 15435 provide
an easy mechanism to visually distinguish one memory
device from the other (especially where, as shown here, the
top surface of the grip 1s colored). This avoids the user
having to msert a given memory device into a host device to
clectronically read the content of the card. Also, when the
rear surface 1600 of the grip 1s also colored, the colored rear
surface 1600 1s visible when a memory device 1s plugged
into an open socket 1610 of a host device 1620 (see FIG. 16).
So, even when the memory device 1s inserted into a host
device 1620, the colored rear surface 1600 of the memory
device allows a user to visually identily the memory device.

It should be understood that the particular areas of the grip
that are colored in the foregoing figures are merely examples
and different areas of the grip can be colored. This vanation
provides another visual distinction that can aid 1n distin-
guishing a memory device. Examples of such diflerent areas
are shown 1in FIG. 17A-17H. In FIG. 17A, the rear and side
curves of the memory device 1700 are colored but not the
top surface of the grip. Although the top surface of the grip
1s not colored, the memory device 1700 can still be identified
when placed 1n a host device because of the colored rear
surface. The same 1s true with the memory device 1710 1n
FIG. 17B, where only the corners of the rear surface are
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colored. In the memory devices 1720, 1730, 1740 of FIGS.
17C, 17D, and 17E, parts of both the rear surface and the top
surface of the grip are colored, making the memory devices
1720, 1730, 1740 easier to recognize from other points of
view. As another alternative, while the corners of the rear
surface were colored 1n some of the above examples, the
corners of the rear surfaces of the memory device 1750,
1760 of FIGS. 17F and 17G are not colored. As will be
discussed below, this layout may be preferred when a
colored label 1s placed on the grip. As yet another alterna-
tive, the memory device 1770 of FIG. 17H has color on the
entire side surface 1780 under the grip portion (as compared
to some of the prior embodiments where the color was only
on the curved side portion) and color on the slope 1790
leading from the top surface of the memory card to the top
surface of the grip. This alternative will be discussed 1n more
detail below 1n conjunction with some exemplary printing
techniques.

It should be understood that many other alternatives can
be used with these embodiments. For example, while the
above-described figures show a single color on the grip
portion, multiple colors can be used (e.g., different colors on
the left and right sides of the grip, a spectrum of colors
progressing from one side of the grip to the other, etc.)
Accordingly, a particular type of color and/or layout should
not be read into the claims unless explicitly recited therein.

Also, the color can be placed onto the grip 1n any suitable
manner. In one embodiment, the color 1s placed using a
printing technique, such as, but not limited to, pad (tampon)
printing, inkjet printing, and silkscreen printing. Where
color 1s to be printing on other surfaces of the memory
device for other reasons (e.g. for printing graphical content
onto the face of the device), it may be preferred to have a
single print operation cover all the printable areas on the
device 1n one step to save time and ink. While any suitable
printing technique can be used, FIGS. 18A and 18B illustrate
two exemplary techniques. These are merely examples, and
other techniques can be used. Turning first to FIG. 18A, an
inked pad 1800 i1s used to paint ink onto the grip 1810 of a
memory card 1820. In this embodiment, the memory card
1820 1s placed into a slot 1830 of a card support 1840. A pad
holder 1850 1s moved to press the pad 1800 into an ik pan
1860 and then moved to press the inked pad 1800 onto the
card grip 1810. Because of the pliability of the pad 1800,
when the pad 1800 1s pressed onto the card grip 1810, 1t
deforms around the card grip 1810, thereby painting both the
top and rear surfaces of the card grip 1810. In the printing
technique shown in FI1G. 18B, two pads 1870, 1875 are used
to print 1ink on top and rear surface 1880, 1885 of the grip.
In this embodiment, a card support 1890 1s used to counter
the horizontal and vertical forces applied by the two pads
1870, 1875, and a mask 1895 is used to prevent ink from the
vertical pad 1870 from staining the top surface of the
memory card, as well as the sloped area lead from the top
surface of the memory card to the top surface 1880 of the
grip.

As an alternative to printing, a label can be used to
provide color onto the grip. The form and shape of the label
can vary based on the desired location of the color. FIGS.
19A, 19B, and 19C provide examples of such labels 1900,
1910, 1920. Also, because a user often will use his fingernail
to grip the grip portion of the memory device, 1t may be
desired to provide a “safety margin” 2010 between the label
2000 and the edge 2020 of the grip portion to avoid a user
accidentally peeling ofl the label with his fingernail (see
FIG. 20, where the fingernail contact 1s depicted using
diagonal arrows). This “safety margin” can come 1n many
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different forms (see, for example, FIGS. 17B, 17C, 17D,
17E, and 17F). In one embodiment, wherein the memory
device 1s a microSD card, the “safety margin™ can be 0.2
mm, although other sizes can be used. Also, 1t may be
preferred to have a label shape that does not cover the
corners of the memory device (see FIG. 17G) to avoid the
label peeling off the corners.

There are several advantages of using a label as compared
to printing 1nk on the grip portion. For example, the colors
on a label can be brighter and more complex than colors
printed using ink, thereby enhancing the visual distinction.
Also, the process 1s generally simpler and clearer than
printing, and memory device manufactures may already
have experience 1 applying labels to memory devices in
other contexts. Further, although there are precise height
requirements of the body of a microSD card to ensure that
the card will fit into a socket of a host device, the additional
thickness that the label adds to the grip portion of the card
should not interfere with the instruction of the card nto a
host device. However, if thickness 1s a concern, printing may
be preferred.

Embodiments Related to Printing on a Sloped Surface

In both the graphical content and colored grip embodi-
ments discussed above, 1t 1s sometimes desired to print not
only on the flat portion of the memory device (e.g., the flat
top surface of the grip portion and the main top surface of
a microSD card) but also on the sloped portion connecting
the top surface of the grip portion and the main top surface
of the microSD card (or even a substantially vertical sur-
tace). However, when printing graphics using a flatbed
inkjet printer on a surface of a non-planar object, such as a
microSD card, 1t can be difhicult to obtain uniform ink
coverage of both flat portions and the inclined portion, as the
ink 1s distributed under the assumption that the entire surface
1s flat, and inclined portions get much less ink density.
Accordingly, the resulting 1mage tends to have poor cover-
age 1n the mclined portions. When printing a batch of many
microSD cards, each having a grip area that 1s deliberately
clevated above the main body of the card, the steep stair (1.e.,
the inclined/sloped portion) that connects the two flat sur-
faces (1.e., the grip area and the main body) will get less 1nk
than the two flat surfaces. As the inclined portion of a micro
SD card 1s curved, this poor ink coverage may be visible as
a curved stripe of insuflicient ink across the image and may
be especially conspicuous when the card i1s black. One way
to address this 1ssue 1s to avoid printing on the grip area and
the sloped portion, as shown, for example, in FIG. 11D.
However, this results 1in a smaller image than 11 the entire top
surface of the card were printed upon. Another way to
address this 1ssue 1s to cover the sloped portion with an extra
amount of ink. However, this may require very precise
registration that may not be feasible when a memory card 1s
loosely placed 1n a bin of a tray.

Another way to address this 1ssue 1s by controlling the
direction of printing and the speed of the inkjet print head.
Specifically, the inkjet printer can be programmed to move
the print head at a relatively high speed and dispense 1nk
only when moving 1n a single designated direction, namely,
the direction of escalation of the sloped surface. This
approach takes advantage of the fact that a j1g or other
mechanism can be used to place memory cards on a printer
bed with all the stair portions being parallel and oriented in
the same direction (e.g., so that the stair portions are
perpendicular to the direction 1 which the print head
travels). The print head, which typically moves 1 two
directions, can be programmed to print only when moving 1n
the direction of escalation of the stair portions and not in the
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reverse direction. The speed of the print head can be
controlled such that the speed of motion of the print head can
be of the same order of magnitude as the speed of the 1k
droplets, which 1s typically four meters per second. The
motion of the droplets (downward toward the print medium)
and the motion of the print head (forward across the print
medium) create a diagonal vector of velocity of the droplet
towards the surface of the print medium, enabling the inkjet
droplets to hit both the flat surface of the main body of the
microSD card and the inclined surface of the steep stair
portion. Ideally, 11 the angle of the diagonal bisects the angle
between the flat surface and the stair, both surfaces will see
the same coverage of ink. By controlling the print head in
this manner, reasonably uniform coverage of ink can be
achieved by an ofl-the-shelf printer on all of the surfaces of
multiple topographically uneven cards. This approach will
be discussed in more detail in conjunction with FIGS.
21A-21H.

FIG. 21A 1s a side view of a memory card 2110, and line
2112 indicates the direction of motion of an inkjet print head
in the printing embodiments discussed above. The area of
the sloped surface 2118 1s contained 1n frame 2114 and 1s
shown 1n an enlarged form 1n FIG. 21B. FIG. 21C shows
that, typically, ink droplets 2120 fall generally vertically
onto the top surtaces of the grip and main top surface of the
memory card. The density of coverage 1s shown 1n the chart
in FIG. 21D, where the horizontal axis 2126 1s the location
across the memory card (1.e. across the length i FIG. 21C),
and the vertical axis 2124 1s the relative density of the 1nk
on the surface. As can be seen 1n FIG. 21D, the sloped
surface 2118 has smaller density 2128 than the flat surfaces
on either side of 1t, as the sloped surface 2118 1s effectively
treated as a flat portion so that the same amount of 1nk falls
on the larger area of the sloped surtace 2118 as would fall
on a smaller area of the flat portion. FIG. 21E shows a
preferred scenario, where the direction of the droplets 2140
1s parallel to the bisector 2146 of the angle between the grip
portion and the top portion of the memory card (1.e., between
the stair and the plane)—mnamely, angle 2142 1s equal to
angle 2144. In this scenario, the density of ink on the sloped
surface 1s equal to the density of ink on the flat surfaces. This
1s shown 1n the chart in FIG. 21F, which depicts an even
density of ink 2148 across the length of the memory card and
does not have a dent at the location of the sloped surface.

FIGS. 21F and 21F may be considered 1deal situations as,
in the real world, the speed of the print head can be smaller
than the speed of the ink droplets. Accordingly, as shown in
FIG. 21G, the direction of the ink droplets 2160 may be
more vertical than the angle bisector 2146 of FIG. 21E. In
this case, the coverage of the sloped surface will not be as
even as the situation shown in FIG. 21E, but 1t will never-
theless by less uneven than the situation shown in FI1G. 21C.
This 1s shown 1n the chart of FIG. 21H, wherein the dent
2150 1s considerably shallower than the corresponding dent
2128 1n FIG. 21D.

Also, 1t should be noted that graphical content printed
with this “steep-surface” printing techmque may need to be
preconditioned so that it appears accurate to a viewer. Such
preconditioning can be easily checked and calibrated using
a test pattern that 1s printed with this preconditioning and
then viewed by a user. This preconditioning may include, for
example, shifting the image so that the diagonal stream of
droplets will meet the substrate in the right location (in
ordinary printing, there 1s no need to shift as the vertical

droplet meets the surface exactly under the nozzle).

CONCLUSION

It should be understood that various embodiments have
been provided, and each of the embodiments can be used
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alone or together 1n combination. Also, the following patent
applications show and describe embodiments that can be
used with the embodiments disclosed herein. Each of these
patent applications 1s hereby incorporated by reference:
“MicroSD Memory Card with Different Color Surfaces;”
U.S. patent application Ser. No. 29/345,635, “MicroSD
Memory Card with Semi-Transparent Color Surface,” U.S.
patent application Ser. No. 29/345,641, and “MicroSD
Memory Card with Colored Grip,” U.S. patent application
Ser. No. 29/345,643.

It 1s 1ntended that the foregoing detailed description be
understood as an illustration of selected forms that the
invention can take and not as a definition of the invention.
It 1s only the following claims, including all equivalents, that
are mtended to define the scope of the claimed invention.
Finally, 1t should be noted that any aspect of any of the
preferred embodiments described herein can be used alone
or 1n combination with one another.

What 1s claimed 1s:

1. A method for printing graphical content onto a plurality
of memory devices, the method comprising:

identifying graphical content to be printed onto a plurality

of memory devices;
creating a graphical image from the i1dentified graphical
content, wherein the graphical image comprises a plu-
rality of sub-areas, wherein each sub-area contains
graphical content and corresponds to at least one
memory device of the plurality of memory devices; and

printing the graphical image onto the plurality of memory
devices, wherein the plurality of memory devices are
positioned to substantially correspond with positions of
the plurality of sub-areas in the graphical image;

wherein each memory device comprises an 1dentifier, and
wherein the graphical content to be printed onto a given
memory device 1s mdexed by the identifier.

2. The method of claim 1, wherein each sub-area 1s
exclusively associated with a particular one of the plurality
of memory devices such that there are at least as many
sub-areas as there are memory devices.

3. The method of claim 1, wherein each sub-area 1s
exclusive and contains non-overlapping graphical content
relative to another sub-area.

4. The method of claim 1, wherein each memory device
in the plurality of memory devices i1s 1dentified with the
same graphical content.

5. The method of claim 1, wherein an 1dentifier of at least
one memory device comprises one or more of the following:
a bar code, a radio frequency i1dentifier (RFID) tag, a color,
a removable sticker, printed information, and stored data.

6. The method of claim 1, wherein at least one identifier
identifies an internal characteristic of a respective memory
device.

7. The method of claim 6, wherein the internal charac-
teristic comprises one or more of the following: stored
digital content, digital content to be stored, storage capacity,
processing capability, and hardware configuration.

8. The method of claim 1, wherein the plurality of
memory devices are arranged 1n a tray.

9. The method of claim 8, wherein the tray comprises a
reusable tray.

10. The method of claim 8, wherein the tray comprises a
Joint Electronic Devices Engineering Council (JEDEC) tray.

11. The method of claim 8, wherein the plurality of
memory devices are arranged 1n two dimensions 1n the tray.

12. The method of claim 1, wherein the graphical image
1s printed using an ink jet printer.
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13. A memory device with a printed surface, wherein the
surface 1s printed using the method of claim 1.

14. A method for printing graphical content onto a plu-
rality of memory devices, the method comprising:

identifying graphical content to be printed onto a plurality

of memory devices;
creating a graphical image from the identified graphical
content, wherein the graphical image comprises a plu-
rality of sub-areas, wherein each sub-area contains
graphical content and corresponds to at least one
memory device of the plurality of memory devices; and

printing the graphical image onto the plurality of memory
devices, wherein the plurality of memory devices are
positioned to substantially correspond with positions of
the plurality of sub-areas in the graphical image;

wherein the plurality of memory devices are arranged 1n
a tray, and wherein graphical content to be printed onto
a given memory device 1s designated according to that
given memory device’s position in the tray.

15. A memory device with a printed surface, wherein the
surface 1s printed using the method of claim 14.

16. A method for printing graphical content onto a plu-
rality of memory devices, the method comprising:

identifying graphical content to be printed onto a plurality

of memory devices;
creating a graphical image from the identified graphical
content, wherein the graphical image comprises a plu-
rality of sub-areas, wherein each sub-area contains
graphical content and corresponds to at least one
memory device of the plurality of memory devices;

printing a white layer onto the plurality of memory
devices; and

printing the graphical image onto the plurality of memory

devices, wherein the plurality of memory devices are
positioned to substantially correspond with positions of
the plurality of sub-areas in the graphical image.

17. The method of claim 16 further comprising printing an
identifier onto the white layer of at least one memory device.

18. A memory device with a printed surface, wherein the
surface 1s printed using the method of claim 16.

19. The method of claim 1 further comprising obtaining
the identifiers of the memory devices, each of the obtained
identifiers including information about a memory device to
which it corresponds, wherein the information includes one
or more indicia of characteristics and/ov a manufacturer of
the memory device.

20. The method of claim 14 further comprising obtaining
identifiers of the memory devices, each of the obtained
identifiers including information about a memory device to
which it corresponds, wherein the information includes one
or more indicia of characteristics and/ov a manufacturer of
the memory device.

21. The method of claim 16 further comprising obtaining
identifiers of the memory devices, each of the obtained
identifiers including information about a memory device to
which it corresponds, wherein the information includes one
or more indicia of characteristics and/ov a manufacturer of
the memory device.

22. A method for printing graphical content onto a
memory device, the method comprising:

obtaining an identifier of a memory device, the identifier

including information about the memory device,
whevrein the information includes one or movre indicia of
characteristics and/or a manufacturer of the memory
device;
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identifving graphical content to be printed onto the
memory device by selecting graphical content associ-
ated with the identifier of the memory device;

creating a graphical image from the identified graphical
content, wherein the graphical image comprises at
least one sub-arvea that contains the identified graphi-
cal content, wherein the memory device is positioned to
substantially align with a position of the sub-area in the
graphical image; and

printing the graphical image, wherein the identified

graphical content is printed onto the memory device.

23. The method of claim 22, whervein each of the at least
one sub-area contains a distinct graphical content, each
distinct graphical content being indexed by a corresponding
identifier.

24. The method of claim 22, wherein the graphical image
is created with multiple distinct graphical contents or mul-
tiple similar graphical contents or with both similar and
distinct graphical contents, with each graphical content
being associated with a corresponding memory device.

25. The method of claim 22, wherein the graphical image
is configured to be batch printed onto multiple memory
devices in a mass production facility.

26. The method of claim 22 further comprising printing
the graphical image in batch onto multiple memory devices.

27. The method of claim 26, wherein each memory device
has a position while the graphical image is printed in batch,
and wherein each position corresponds with a position of a
sub-area in the graphical image.

28. A memory device with a printed surface, wherein the
surface is printed using the method of claim 22.

29. A method for printing graphical content onto a
plurality of memory devices, the method comprising:

obtaining one ov morve identifiers, each identifier includes

information about a memory device, of a plurality of

memory devices, to which it corresponds, wherein the
information includes one or more indicia of character-
istics and/or a manufacturer of the memory device;
identifving graphical content to be printed onto the plu-
rality of memory devices, wherein the graphical content
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to be printed onto each of the plurality of memory
devices is indexed by the one or more identifiers;

creating a graphical image from the identified graphical
content, wherein the graphical image comprises a
plurality of sub-areas, wherein each sub-area contains
graphical content and corresponds to at least one
memory device of the plurality of memory devices; and

printing the graphical image onto the plurality of memory
devices, wherein the plurality of memory devices are
positioned to substantially correspond with positions of
the plurality of sub-areas in the graphical image.

30. A memory device with a printed surface, wherein the

surface is printed using the method of claim 29.
31. A method for printing graphical content onto a

5 plurality of memory devices, the method comprising:
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obtaining one or move identifiers, each identifier includes
information about a memory device, of a plurality of
memory devices, to which it corresponds, wherein the
information includes one or move indicia of character-
istics and/or a manufacturer of the memory device;

identifying graphical content to be printed onto the plu-
rality of memory devices, wherein the graphical content
to be printed onto each of the plurality of memory
devices is indexed by the one or more identifiers;

creating a graphical image from the identified graphical
content, wherein the graphical image comprises a
plurality of sub-areas, wherein each sub-area contains
graphical content and corresponds to at least one
memory device of the plurality of memory devices; and

printing the graphical image onto the plurality of memory
devices, wherein the plurality of memory devices are
positioned to substantially correspond with positions of
the plurality of sub-areas in the graphical image,

wherein the plurality of memory devices are arranged in
a tray, and wherein graphical content to be printed
onto a given memory device is selected according to
that given memory device’s position in the tray.

32. A memory device with a printed surface, wherein the

surface is printed using the method of claim 31.
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