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MEMORY SHAPE ELEMENT FOR FLEXIBLE
OLED DISPLAY SCREEN

1. FIELD OF THE INVENTION

[0001] The present invention relates generally to memory
shape elements for flexible organic light emitting diode
(OLED) display screens.

II. BACKGROUND OF THE INVENTION

[0002] Flexible organic light emitting diode (OLED) dis-
play screens currently on the market have gained popularity
because of their unique ability to bend, fold and flex without
breaking, vet still maintain their ability to properly display an
image after being bent, folded or flexed. Moreover, these
display screens can be folded or rolled up for storage even
though it is preferable that the screen be flat when in use.
[0003] However, such a screen may eventually develop
material bias and it may be inconvenient for a user to hold the
screen straight or flat when trying to view something. Includ-
ing rigid edges with the flexible OLED display screen to keep
the screen flat would not allow for the desired flexibility
intended by flexible OLEDs.

[0004] Another problem arises when the flexible OLED
display screen needs to be stored in a collapsed rather than flat
manner by a user for easy storage. There is currently no
solution for keeping flexible OLED display screens in a col-
lapsed, compact form even though they may be collapsed into
such a form.

SUMMARY OF THE INVENTION

[0005] Accordingly, acomputing device includes ahousing
holding a processor accessing a tangible computer readable
storage medium, and an input device communicates with the
processor. A flexible organic light emitting diode (OLED)
display is coupled to the housing for displaying output in
response to signals from the processor. The display is mov-
able between a collapsed configuration and an extended con-
figuration in which the display is substantially flat and paral-
lelepiped-shaped. At least one shape memory element is
coupled to the display and is energizable under control of the
processor to establish a configuration of the display.

[0006] In example embodiments the input device is a key-
board or keypad arranged on the housing. The shape memory
element can straighten when energized in which case the
configuration it establishes when energized is the extended
configuration, with the shape memory element bending when
deenergized.

[0007] Wheninthe collapsed configuration, the display can
be rolled up on itself. To this end the display may be materi-
ally biased to the collapsed configuration.

[0008] Alternatively, the shape memory element can be
straight when deenergized and when energized bends, in
which case the configuration it establishes when energized is
the collapsed configuration. In this embodiment the display is
materially biased to the extended configuration.

[0009] In example implementations the display is coupled
to the housing along a first edge of the display, and the display
defines second and third edges perpendicular to the first edge
in the extended configuration. The second and third edges
terminate in a fourth edge that is parallel to the first edge in the
extended configuration. The shape memory element may be
disposed along the second edge. Or, the shape memory ele-
ment can be a first shape memory element and the device can
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include a second shape memory element and no other shape
memory elements, with the second shape memory element
being disposed along the fourth edge. Yet again, the shape
memory element can be a first shape memory element and the
device can include a second shape memory element and a
third shape memory element, with the second shape memory
element being disposed along the fourth edge and the third
shape memory element being disposed along the third edge.
[0010] In another aspect, an information handling system
includes a processor, a flexible display presenting images
demanded by the processor, and shape memory means con-
trolled by the processor for holding the display flat.

[0011] Inanother aspect, a method includes, at boot time of
a computer, actuating a shape memory element with energy
and permitting the shape memory element to flatten a flexible
display. The method also includes maintaining the shape
memory element in a state of actuation during computer
operation. Upon a predetermined energization condition, the
shape memory element is controlled to permit the display to
assume a collapsed configuration. If desired, the energization
condition may be receipt of a power save signal generated by
the computer after a predetermined period of inactivity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1is a schematic view of an extended configu-
ration of a flexible OLED display screen with at least one
memory shape element;

[0013] FIG. 2 is a schematic view of a collapsed configu-
ration of a flexible OLED display screen with at least one
memory shape element;

[0014] FIG. 3 is a perspective view of an example embodi-
ment of the flexible OLED display screen having only one
memory shape element;

[0015] FIG. 4 is a perspective view of an example embodi-
ment of the flexible OLED display screen having only two
memory shape elements; and

[0016] FIG. 5 is a perspective view of an example embodi-
ment of the flexible OLED display screen having three or
more memory shape elements.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0017] Beginning in reference to F1G. 1, a flexible organic
light emitting diode (OLED) display is shown. The flexible
OLED display 10 is coupled to a housing 12. The housing 12
includes a processor 14 accessing a tangible computer storage
medium 16. Further, the processor 14 may communicate with
adataentry device 18 such as akeyboard, key pad arranged on
the housing, touch sensitive slate with handwriting recogni-
tion module, remote control device, voice recognition mod-
ule, or other input device.

[0018] The display 10 is capable of displaying output in
response to signals from the processor 14. Thus, the key entry
device 18 provides a method to allow a user to determine what
is being displayed on the display 10 through its communica-
tion with the processor 14.

[0019] The display 10 is movable between an extended
configuration 20 and a collapsed configuration which will be
described in FIG. 2. It is to be understood that the extended
configuration 20 shown in FIG. 1 is substantially flat and
parallelepiped-shaped in non-limiting embodiments.

[0020] Further still, the display 10 is coupled to the housing
12 along a first edge 22 of the display 10. The display also has
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a second edge 24 and a third edge 26 which are perpendicular
to the first edge. The second edge 24 and third edge 26 may
terminate in a fourth edge 28 that is parallel to the first edge 22
in non-limiting embodiments of the extended configuration
22.

[0021] Still referencing FIG. 1, the display 10 has at least
one shape element 30 coupled to the display 10 which may be
disposed along at least one edge of the display 10 in non-
limiting embodiments, preferably along an edge perpendicu-
lar to the first edge 22. The element 30 is energizable under
control of the processor 14 to establish a configuration of the
display 10.

[0022] The element 30 may be automatically energized by
the processor 14 as part of the booting process at power on to
flatten the display. The element 30 may be automatically
deenergized by the processor upon receipt of a power-down
signal but prior to totally deenergizing the computer to allow
the display to fold or roll up or otherwise collapse. Or, the
element 30 may be automatically deenergized in response to
a power save signal that might be generated by the computer
after a predetermined period of inactivity.

[0023] Itisto be understood that the element 30 need not be
disposed along any edge of the display 10 per se, and may be
coupled to the display 10 in any manner which allows the
display 10 to have the capability to alternate between
extended and collapsed configurations. This may also include
manufacturing the display 10 with a piezo-electric material
that straightens when energized so that no memory shape
wires are required.

[0024] Now in reference to FIG. 2, one example of a col-
lapsed configuration of the flexible OLED display 10 refer-
enced in FIG. 1 is shown. In the non-limiting example
embodiment of the display 10 shown in FIG. 2, the collapsed
configuration 32 may be a rolled configuration. The collapsed
configuration 32 of the display 10 remains coupled to a hous-
ing 12, the housing 12 having a processor 14, tangible storage
medium 16, and key entry device 18, all which function
according to their respective descriptions provided in FIG. 1.

[0025] Furthermore, the display 10 shown in the collapsed
configuration 32 still has a first edge 22, a second edge 24, a
third edge 26, a fourth edge 28 even though not shown in FIG.
2. The display 10 also has at least one shape element 30
coupled to the display 10 and energizable under control of the
processor 14.

[0026] Thus, it may now be appreciated that, in non-limit-
ing embodiments, the shape element 30 straightens when
energized to hold the display 10 in the extended configuration
20 described in FIG. 1. The shape element 30 then bends
when deenergized into the collapsed configuration 32 shown
in FIG. 2. Furthermore, the display 10 shown in FIG. 2 can be
materially biased to the collapsed configuration 32 when
deenergized in non-limiting embodiments.

[0027] Alternatively, it is to be understood that in non-
limiting embodiments, the shape memory element 30 may be
straight when deenergized and bent when energized. In such
an alternative non-limiting embodiment where energizing the
at least one element 30 results in the collapsed configuration
32, the display 10 is materially biased to the extended con-
figuration. However, it is to be understood that in still other
non-limiting embodiments, the display 10 may be materially
biased toward another configuration not described herein
(e.g. a folded collapsed configuration instead of a rolled col-
lapsed configuration).
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[0028] Now referencing FIG. 3, a flexible OLED display
embodying current principles is shown. In non-limiting
embodiments, the flexible OLED display 34 may be flat and
parallelepiped-shaped, may be coupled to a housing not
shown in FIG. 3, and may be capable of displaying output in
response to signals from a processor which is also not shown.
Furthermore, the display 34 is substantially similar in func-
tion and configuration to the display 10 in FIGS. 1 and 2 (i.e.
has a first edge attached to a housing, and second, third and
fourth edges subject to the limitations described in reference
to FIG. 1).

[0029] The display 34 is also understood to be movable
between a collapsed configuration and an extended configu-
ration, substantially similar to the movement capability of the
display 10 described in FIGS. 1 and 2. The display 34 may be
materially biased toward an extended, collapsed, or alterna-
tive configuration in non-limiting embodiments. The display
34 also has a first edge 36 substantially similarin function and
configuration to the first edge 22 shown in FIG. 2. The first
edge 36 is understood to be coupled to a housing not shown
but substantially similar in function and configuration to the
housing 12 shown in FIG. 1. The display also has a second
edge 38, third edge 40, and fourth edge 42, all of which are
substantially similar in configuration to the second edge 24,
third edge 26, and fourth edge 28 described in FI1G. 1.

[0030] Stillreferencing FIG. 3, it may be appreciated thatin
the current non-limiting embodiment, the display 34 may
have only one shape memory element 44 disposed along the
second edge 38 with no shape memory elements along the
third edge 40 or fourth edge 42.

[0031] Continuing in reference to FIG. 4, a display 46 sub-
stantially similar in function and configuration to the display
34 referenced in FIG. 3 is shown. In this non-limiting embodi-
ment, the display 46 has a first edge 48, a second edge 50, a
third edge 52 and a fourth edge 54, all substantially similar in
configuration to the edges 22, 24, 26, and 28 described in
FIGS. 1 and 2. The display 46 has a first shape memory
element 56 disposed along the second edge 50 and a second
shape memory element 58 along the fourth edge 54. It may be
appreciated that no other shape memory elements are present
in FIG. 4 besides the elements 56 and 58.

[0032] Now referencing FIG. 5, a display 60 substantially
similar in function and configuration to the display 34 refer-
enced in FIG. 3 is shown. In this non-limiting embodiment,
the display 60 has a first edge 62, a second edge 64, a third
edge 66, and a fourth edge 68, all substantially similar in
configuration to the edges 22, 24, 26, and 28 described in
FIGS. 1 and 2. The display 60 has a first shape memory
element 70 disposed along the second edge 70 and a second
shape memory element 72 disposed along the fourth edge 68.
Further, the display 60 has a third shape memory element 74
disposed along the third edge 66. It may be appreciated that
no other shape memory elements are present in FIG. 4 besides
the elements 70, 72, and 74.

[0033] While describing the present invention in reference
to a flexible organic light emitting diode display, it is under-
stood that the memory shape element principles described in
FIGS. 1-5 may be applied to non-OLED displays as well.
[0034] While the particular MEMORY SHAPE ELE-
MENT FOR FLEXIBLE OLED DISPLAY SCREEN is
herein shown and described in detail, it is to be understood
that the subject matter which is encompassed by the present
invention is limited only by the claims.
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What is claimed is:

1. Computing device comprising:

housing holding a processor accessing a tangible computer

readable storage medium;

input device communicating with the processor;

flexible organic light emitting diode (OLED) display

coupled to the housing and displaying output in response
to signals from the processor, the display being movable
between a collapsed configuration and an extended con-
figuration in which the display is substantially flat and
parallelepiped-shaped; and

at least one shape memory element coupled to the display

and energizable under control of the processor to estab-
lish a configuration of the display.

2. The device of claim 1, wherein the input device is a
keyboard or keypad arranged on the housing.

3. The device of claim 1, wherein the shape memory ele-
ment straightens when energized and the configuration it
establishes when energized is the extended configuration, the
shape memory element bending when deenergized.

4. The device of claim 1, wherein when in the collapsed
configuration the display is rolled.

5. The device of claim 1, wherein the display is materially
biased to the collapsed configuration.

6. The device of claim 1, wherein the shape memory ele-
ment is straight when deenergized and when energized bends,
and the configuration it establishes when energized is the
collapsed configuration, the display being materially biased
to the extended configuration.

7. The device of claim 1, wherein the display is coupled to
the housing along a first edge of the display, the display
defining second and third edges perpendicular to the first edge
in the extended configuration, the second and third edges
terminating in a fourth edge that is parallel to the first edge in
the extended configuration, the shape memory element being
disposed along the second edge.

8. The device of claim 7, wherein the shape memory ele-
ment is a first shape memory element and the device com-
prises a second shape memory element and no other shape
memory elements, the second shape memory element being
disposed along the fourth edge.

9. The device of claim 7, wherein the shape memory ele-
ment is a first shape memory element and the device com-
prises a second shape memory element and a third shape
memory element, the second shape memory element being
disposed along the fourth edge and the third shape memory
element being disposed along the third edge.

10. Information handling system, comprising:

processor;

flexible display presenting images demanded by the pro-

cessor; and
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shape memory means controlled by the processor for hold-

ing the display flat.

11. The system of claim 10, wherein the display is an
OLED display and the shape memory means is at least one
shape memory element.

12. The system of claim 11, wherein the shape memory
element straightens when energized and the configuration it
establishes when energized is a flat configuration, the shape
memory element bending when deenergized.

13. The system of claim 11, wherein the displays rolls up
when the when the shape memory element is deenergized.

14. The system of claim 10, wherein the display is materi-
ally biased to a collapsed configuration.

15. The system of claim 11, wherein the shape memory
element is straight when deenergized and when energized
bends, and the configuration it establishes when energized is
acollapsed configuration, the display being materially biased
to a flat configuration.

16. The system of claim 11, wherein the display is coupled
to a housing along a first edge of the display, the display
defining second and third edges perpendicular to the first edge
in the extended configuration, the second and third edges
terminating in a fourth edge that is parallel to the first edge in
the extended configuration, the shape memory element being
disposed along the second edge.

17. The system of claim 15, wherein the shape memory
element is a first shape memory element and the device com-
prises a second shape memory element and no other shape
memory elements, the second shape memory element being
disposed along the fourth edge.

18. The system of claim 15, wherein the shape memory
element is a first shape memory element and the device com-
prises a second shape memory element and a third shape
memory element, the second shape memory element being
disposed along the fourth edge and the third shape memory
element being disposed along the third edge.

19. Method comprising:

at boot time of a computer, actuating a shape memory

element with energy;

permitting the shape memory element to flatten a flexible

display;

maintaining the shape memory element in a state of actua-

tion during computer operation; and

upon a predetermined energization condition, controlling

the shape memory element to permit the display to
assume a collapsed configuration.

20. The method of claim 19, wherein the energization
condition is receipt of a power save signal generated by the
computer after a predetermined period of inactivity.

* 0ok ok kK



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI&R BB A

EHA

IPCH %S
CPCH %5
EINE 22

BEG®)

ATRMOLEDE RRMIZZFRTH

US20110084898A1 K (2E)R

US12/578854 RiEH

RERNT
REEFERLE

/NG
ZE B FINC.

REALT
FE B FINC.

EBBELING DANIEL
MCCRAY DENNIS JACOB
DOUBLE MATTHEW

EBBELING, DANIEL
MCCRAY, DENNIS JACOB
DOUBLE, MATTHEW

G09G3/30 GO6F3/01 GO6F3/02
HO01L2251/5338 GO6F1/16

Espacenet  USPTO

10*“\

OLEDE R BN ERFNMENLEKREN — MRS MRIELZEL |, H
BELERNZH T AMBAER RENEERITBEEELF.

patsnap

e —
| STORAGE 18
Lsssssssss——

2011-04-14
2009-10-14
525 gzo
%
|
) |
/ ‘
/ i

I

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ae

|— KEY ENTRY“

DEVICE

28—


https://share-analytics.zhihuiya.com/view/0787c609-8104-48fa-a0cd-2f9a22c7cf16
https://worldwide.espacenet.com/patent/search/family/043768918/publication/US2011084898A1?q=US2011084898A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220110084898%22.PGNR.&OS=DN/20110084898&RS=DN/20110084898

