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tion unit. A data processing system readable medium has
code that includes instructions for carrying out the process.
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TITLE | A
ELECTRONIC DEVICE COMPRISING A GAMMA CORRECTION UNIT, A
PROCESS FOR USING THE ELECTRONIC DEVICE, AND A DATA

PROCESSING SYSTEM READABLE MEDIUM

BACKGROUND OF THE INVENTION
Field of the Invention '

 This invention relates i in general to electronic devices, and more
particularly, to electronic devices comprising gamma correction umts
processes for using those electronic devices, and data processing system
readable media having code including instructions for carrying out at Ie_ast
a portion of the processes. ‘

-Description of the Related Art

Organic electronic devices have attracted considerable attention..
since the early 1990’s. Examples of organic electronic devices include
Organic Light-Emitting Diodes (“OLEDs”), which include Polymer Light-
Emitting Diodes (“PLEDs”) and Small Molecule Organic Light-Emitting
Diodes (“SMOLEDs”). Display devices, including OLED displays, have
played an important role in modern human life. As computing,
telecommunications, home entertainment, and networking technologies
converge, the display unit will become more important.

In the display area, there are many kinds of technologies including
cathode ray tube ("*CRT"), liquid crystal display (“LCD”), and so on. LCD
technology is dominant in the present flat panel display market. FIG. 1
includes a block diagram of a conventional data driver 100 for use with an
LCD display. | ‘ o

FIG. 1 includes a block diagram of the conventional data driver 100.
R, G, and B data, from external digital video inputs for Red, Green and
Blue electronic components, are received by a data control unit 102 and
are routed to a data latch unit 122. An address shift register 104 receives
an external enable signal, a shift direction signal, and a shift clock signal.
The external enable signal is used to enable the address shift register 104.

~The shift direction signal controls the shift direction (from scan line 1 to

scan line n or from scan line n to scan line 1). The shift clock signal
provides a reference timing fsignal from which activities in the conventional
data driver 100 can be coordinated. The data latch unit 122 also receives
a latch enable signal and a load signal. The data latch unit 122 may or
may not include storagé registers. If storage registers are present, data
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can be transferred from individual data latches to their corresponding
storage registers. The latch enable signal is used to enable individual
data latches (or storage registers, if present) within the data latch unit 122
and the load signal enables the captured datum for each data latch to be '
output to digital-to-analog (“D/A”) converters 124. The D/A converters 124
also receive a signal from a gamma correction unit 142 and.a polarity -
inverter 144. . Outputs from the D/A converters 124 are received by output-
signal drivers 126, which can send data along data fines to electronic
components within an array of a display. The operatlon of the data driver
100 is conventional.

Regarding the gamma correction unit 142, displays and printers use
a gamma function to better match the intehsity of the output to what a user
would expect to see or desires. For example, for an image, a gamma
correction unit can provide a gamma function that allows the image, as
seen by a human on a display or on paper, to match the intensity if the
human were present when the image was actually captured (e.g., when
the picture was taken). Gamma correction using a gamma function is
conventional. The gamma corréection unit receives an input signal
corresponding to an image and produces an output signal (V) based in
part on the value of gamma as given in Equation 1.

Output signal = (Input signal) " (Equation 1)

FIG. 2 illustrates a series of lines (straight and curved) for different
values of gamma. As can be seen in FIG. 2, a gamma of less than 1 is
used for lighter images, and a gamma of greater than 1 is used for darker
images. ‘ .
The value of gamma for the gamma correction unlt 142 is set when
the gamma correction unit is fabricated and cannot be changed at a later -
time. Also, the minimum and maximum output values from the gamma
correction unit are set when the display or printer is fabricated and are not
changed at a later time. Therefore the gamma function is static.

For organic electrolumlnescent displays, multiple gamma correction
units have been proposed. For example, one gamma correction unit may
bé dedicated to each color emitter (e.g., red, green, and blue). However,
the gamma function is still static and does not change. The problems with
the gamma correction unit 142 may be even more of an issue for organic
active layers used within radiation-emitting components, as different
materials for organic active layers and corresponding thin-film pixel driving
circuits may degrade at dlfferent rates.
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SUMMARY OF THE INVENTION
An electronic device includes at least one gamma correction unit
including a first gamma correction unit. In one embodiment, the first

- gamma correction unit includes at least one tap that is configured to allow

the gamma function for the first gamma correction unit to be changed after
the electronic device has been fabricated.

In another embodiment, a process is used for an electronic device
including an array of radiation-emitting components and a first gamma
correction unit. The process includes operating the array during a first
time period, wherein a first gamma function for the first gamma correction |
unit is used during the first time peridd. The process also includes
changing the first gamma function to a second gamma function that is
different from the first gamma function. The process further includes
operating the array during a second time period, wherein the second
gamma function for the first gamma correction unit is used during the
second time period. : ' '

In still another embodiment, a data processing system readable
medium has code for using an electronic device including an array of
radiation-emitting components and a first gamma correction unit, wherein
the code is embodied within the data proceséing system readable
medium. The code includes an instruction for operating the array during a
first time period,‘wh‘er‘ein a first gamma function for the first gamma
correction unit is used during the first time period. The code also includes
an instruction for changing the first gamma function to a second gamma
function that is different from the first:gamma function. The code further

- includes an instruction for operating the array during a second time period,

wherein the second gamma function for the first gamma correction unit is_
used during the second time period. o

The foregoing general description and the following detailed
description are exerhplary and explanatory only and are not restrictive of
the invention, as defined in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS .

The invention is illustrated by way of example and not limitation in
the accompanying ﬁgures.

FIG. 1 includes a block diagram of a conventional data driver.
(Prior art). ' ;
FIG. 2 includes an illustration of different gamma functions
correspondﬁng to different values of gamma. (Prior art).

3
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FIG. 3 includes a block diagram of a display system in accordance
with one embodiment.

FIG. 4 includes a block. diagram of a data driver lncludmg gamma
Correctlon units.

FIG. 5 includes a circuit diagram of a poten‘uometnc D/A converter
that can be used within a gamma correction unit for the data driver of FIG.
4. . , .
FIG. 6 includes a circuit diagram of another potentiometric D/A
converter that can be used within a gamma correction unit for the data
driver of FIG. 4.

FIG. 7 includes a plot of an output signal as a function of the input
signal for the potentiometric D/A converter of FIG. 6.

FIG. 8 includes a circuit diagram of an alternative potentiometric
D/A converter that can be used within a gamma correction unit for the data
driver of FIG. 4. '

FIG. 9 includes an illustration of a schematic diagram of an
electronic device including a data processing system.

FIG. 10 includes a flow diagram for activities that can be carried out
at least in part by the data processing system of FIG. 9.

Skilled artisans appreciate that elements in the figures are
illustrated for simplicity and clarity and have not necessarily been drawn to
scale. For example, the dimensions of some of the elements in the figures
may be exaggerated relative to other elements to help to improve
understandmg of embodiments of the invention.

DETAILED DESCRIPTION
~ An electronic device includes at least one gamma correction unit
including a first gammé correction unit. In one embodiment, the first
gamma correction unit includes at least one tap that is configured to allow
the gamma function for the first gamma correction unit to be changed after
the electronic devnce has been fabricated.

in another embodiment, the at least one tap is configured to allow a
signal at the tap to be changed by an end user of the electronic device. In
still another embodiment, the electronic device is configured fo
automatically change the signal on the at least one tap.

In yet another embodiment, the first gamma correction unit further
includes a first tap and a second tap. The first tap provides a first lowest
value for a first output value for the first gamma correction unit, and the
second tap that provides a first highest value for the first output value for

4
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the first gamma correction unit. The at least one tap includes a third tap
that provides a first intermediate value for the first output value for the first
gamma correction unit, wherein the first infermediate value is between the
first lowest value and the first highest value. The third tap is configured to
allow the first intermediate value to be changed after the electronic device
has been fabricated. , |

Ina specrr“ c embodiment, the at least one tap further. lncludes a

. -fourth tap that provides an additional first intermediate value for the first

output value. The additional first intermediate value is between the first
lowest value and the first intermediate value of the third tap or is between
the first intermediate value of the third tap and the first highest value. The
fourth tap is configured to allow the additional first intermediate value to be
changed after the electronic device has been fabricated.-

In another specific embodiment, the electronic device includes a
second gamma correction unit and a third gamma correction unit. The
second gamma correction unit includes a fourth tap, a fifth tap, and a sixth
tap. The fourth tap provides a second lowest value for a second output .
value, the fifth tap provides a second highest value for the second output
value, and the sixth tap provides a second intermediate value for the
second output value, wherein the second intermediate value is between
the second lowest value and the second highest value. The sixth tap is
configured to allow the second intermediate value to be changed after the
electronic device has been fabricated. The third gamma correction unit
includes a seventh tap, an eighth tap, and a ninth tap. The seventh tap
provides a third lowest value for a third output value, the eighth tap
provides a third highest value for the third output value, and the ninth tap
providee a third. intermediate value for the third output value, wherein the
third intermediate value is between the third lowest value and the third
highest value. The ninth tap is c;onﬁgured' to allow the third intermediate
value to be changed after the electronic device has been fabricated.

In a more specific embodiment, the electronic device further

: lncludes a first organic active layer correspondmg to the first gamma

correction unit, a second organic actlve layer. correspondlng to the second
gamma correction unit, wherein the second organic active layer is different
from the first organic active layer, and a third organic active layer
corresponding to the third gamma correction unit, wherein the third organic
active layer is different from the first organic active layer and the second
organic active layer. In another more specific embodiment, the electronic
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devnce further mciudes a D/A converter that is conflgured to receive the
first output value, the second output value, and the third output value.
In an even more specxﬂc embodiment, the electronic device further

, includes a data latch unit coupled to the D/A converter. In an additional -

even more specific embodiment, the electronic device further includes
output signal drivers coupled to the D/A converter. In a further even more
specific embodiment, the electronic device further includes an array of
radnatlon—emlttlng components coupled to the output signal drivers.

In one embodiment, a process is used for an electronic device
including an array of radlatlon-emlttlng components and a first gamma
correction unit. The process includes operating the array during a first
time period, wherein a first gamma function for the first gamma correction
unit is used during the first time period. The process also includes
changing the first gamma function to a second gamma function that is
different from the first gamma function. The process further includes
operating the array during a second time period, wherein the second
gamma function for the first gamma correction unit is used during the
second time period.

In another embodiment, changing the first gamma function to the
second gamma function is performed by an end user of the electronic
device. In still another embodiment, changing the first gamma function to
the second gamma function is performed automatically by the electronic
device. In still another embodiment, Changing the first gamma function to
the second gamma function includes changing a lowest value for the first
gamma correction unit, a highest value for the first gamma correction unit,

.a value for gamma for the first gamma correction unit, or a combination -

thereof.

“In a further embodlment the first gamma correction unlt mcludes a
first tap that provides a flrst lowest value for a first output value, a second
tap that provides a first highest value for the first output valug, and a thlrd

tap that provides a first intermediate value for the first output value,

wherein the first intermediate value is between the first lowest value and
the first hlghest value. Changing the first gamma function to the second
gamma functlon includes changing the first intermediate value.

In a more specific embodlment the first gamma correction unit
further includes a fourth tap that provides an additional first intermediate
value for the first output value. The additional first intermediate value is
between the first lowest value and the first intermediate value of the third
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tap or is between the first intermediate value of the third tap and the first
hlghest value. In a more specific embodiment, the additional intermediate
value is not changed during changing the first gamma function to the .
second gamma function. In another more specific embodiment, changing
the first gamma function to the second gamma function further includes
changing the additional first intermediate value.

_ Inyeta further embodiment, the electronic device further includes a
second gamma correction unit and a third gamma correctlon unit. Ina
specific embodiment, a third gamma function for the second gamma
correction unit and a fourth gamma function for the third gamma correction
unit are used during the first time period, and the third gamma function for
the second gamma correction unit and the fourth gamma function for the

~ third gamma correction unit are used during a second time period. In

another specific embodiment, a third gamma function for.the second
gamma correction unit and a fourth gamma function for the third gamma
correctlon unit are used during the first time period. Changing the first
gamma function to the second gamma function further includes changing
a third gamma function to a fifth gamma function, the foyrth gamma
function to a sixth gamma function, or both before operating the array
during the second time period. ,

In still a further embodiment, the electronic device further includes a
second gamma correction unit and a third gamma correction unit. The
array includes a first organic active layer corresponding to the first gamma
correction unit, a second organic active layer corresponding to the second
gamma correction unit, wherein the second organic active layer is different
from the first organic active layer, and a third organic active layer
corresponding to the third gamma correction unit, wherein the third organlc
active layer is different from the first organic active layer and the second
organic active layer.

In one embodimient, a data processing system readable medlum
has code for using an electronic device including an array of radiation-
emitting components and a first gamma correction unit, whereln the code
is embodied within the data processing system readable medium. The
code includes an instruction for operating the array during a first time
period, wherein a first gamma function for the first gamma correction unit
is used during the first time period. The code also includes an instruction
for changing the first gamma function to a second gamma function that is
different from the first gamma function. The code further includes an

7
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lnstructlon for opera’nng the array during a second time period, wherein the
: second gamma function for the first gamma correction unit is used during
the second time period.
In another embodiment, the instruction for changmg the first gamma
5  function to a second gamma function includes an lnstructlon for changing
a lowest value for the first gamma correctlon unit, a hlghest value for the
first gamma correction unit, a value for gamma for the first gamma
correction unit, or a combination thereof
In still another embodiment, the first gamma correction unit includes

10  a first tap that provides a first lowest value for a first output value, a
second tap that provides a first highest value for the first output value, and
a third tap that provides a first intermediate value for the first output value,
wherein the first intermediate value is between the first lowest value and
the first highest value. The instruction for changing the first gamma

15 . function to the second gamma function includes an instruction for
changing the first intermediate value. .

In a specific embodjment, the first gamma correction unit further
“includes a fourth tap that provides an additional first intermediate value for
‘the first output value. The additional first intermediate value is between

20 the first lowest value and the first intermediate value of the third tap or is
between the first intermediate value of the third tap and the first highest
value. Inamore specmc embodlment the instruction for changing the first
gamma function to the second gamma function further includes an
instruction for changing the additional first intermediate value.

25 In yet another embodiment, the electronic device further includes a
second gamma correction unit and a third gamma correction unit. In a
specific embodiment, a third gamma function for the second gamma
correction unit and a fourth gamma function for the third gamma correction

. unit are uséd during the first time period. The third gamma function for the

30 second gamma correction unit and the fourth gamma function for the third
gamma correction unit are used durlng the second time period. In another
specific embodiment, a third gamma function for the second gamma
correction unit and a fourth gamma function for the third gamma correction

. unit are used during the first time period. The instruction for changing the

35 first gamma function to the second gamma function further includes an
instruction for changing the third gamma function to a fifth gamma
function, the fourth gamma function to a sixth gamma function, or both is
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executed before an instruction for operating the array during the second
tlme perlod '

in stlll another specific embodiment, the electronic device further
includes a second gamma correction unit and a third gamma correction
unit. The array includes a first organic active layer corresponding to the
first gamma correction unit, a second organic aotive layer cortesponding to .
the second gamma correction unit, wherein the second organic active
layer is different from the first organic active layer, and a third organic
active layer corresponding to the third gamma correction unit, wherein the-
third organic active layer is different from the first organic active layer and
the second ‘organic active layer.

In any of the foregoing embodiments, the array is part of a full-color
OLED display. - . '

Before addressing details of embodiments described below, some
terms are defined or clarified. The term "circuit" is intended to mean a
collection of electronic components that collectively, when properly
connected and supplied with the proper potential(s), performs a function.
A thin film transistor (“TFT”) driver circuit for an organic electronic
component is an example of a circuit.

The terms "code" is intended to mean a set of symbols for
representing one or more instructions that currently are or can be
compiled into a form that can be executed by a machine, such as a
computer. Source code, object code, and assembly code are examples of
different types of code. :

The term "connected,” with respec* to electronic components,
circuits, or portions thereof, is intended to mean that two or more
electronic components, circuits, or any combination of at least one
electronic component and at least one circuit do not have any intervening -
electronic component lying between them. Parasitic resistance, parasitic
capacitance, or both are not considered electronic components for the
purposes of this definition. In one embodiment, electronic components are
connected when they are electrically shorted to one another and lie at
substantially the same voltage. Note that electronic componenis can be
connected together using fiber optic lines to allow optical signals tobe
transmitted between such electronic components.

The term "coupled" is intended to mean a connection, linking, or
association of two or more electronic components, circuits, systems or
any combination of (1) at least one electronic component (2) at least one
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circuit, or (3) at least one system in such a way that a signal (e.g., current,
voltage, or optical signal) may be transferred from one to another. A non-
limiting example of "coupled" can include a direct connection between
electronic componeni(s), circuit(s) or electronic component(s) or circuit(s)
with switch(és) (e.g., transistor(s)) connected between them.

The term "data latch unit" is intended to mean one or more circuits
configured to retain data on at least a temporary basis.

The terms "data processing system" is intended to mean one or
more components that are configured to process data input in the form of
signals (e.g., electronic, electrical, mechanical, electro-mechanical),

~ radiation (e.g., opticél, microwave, eic.), or any combination thereof. A

data processing system can be a standalone unit (e.g., a personal
computer) or a subassembly within a larger system (e.g., a mobile phone).
The terms "data processing system readable medium" is intended

‘to mean a medium that can be read by a data processing system. A

computer readable medium is an example of a data processing system

. readable medium. An example of a data processing systém readable

medium includes a read-only memory (‘ROM"), a random-actess memory
(“RAM™), a hard disk (“HD"), a database, a storage area network system
(“SANS”) array, a magnetic tape, a floppy diskette, an opfical storage
device, a CD ROM, or ahy combination thereof. '

The term "D/A converter” is intended to mean one or more circuits
that can convert a digital signal into an analog signali.

The term "electronic component" is intended to mean a lowest level
unit of a circuit that performs an electrical or electro-radiative (e.g., electro-
optic) funétion. An electronic component may include a transistor, a diode,
a resistor, a capacitor, an inductor, a semiconductor laser, an optical
swit¢h, or the like. An electronic component does not include parasitic
resistance (e.g., resistance of a wire) or parasitic capacitancé (e.g.,
capacitive coupling between two conductors con’nebted to different

‘electronic components where a capacitor between the conductors is

unintended or incidental). .
The term "end user" is intended to mean a person that operates or

can operate an article, such as an electronic device, after such article has

been purchased for consumption. An end user does not include a
manufacturer, distributor, retailer, or other reseller that infends fo sell or
resell the article as new. Note that an end user may, at a later time, resell

10
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the article as used or as scrap after the article has been used for its
intended purpose(s) for a significant period of fime.

The term "fabricate," and its variants, is intended to mean to a
proéess for forming an article, such as an electronic device. Fabrication
ends after the article is substantially completed and quality assurance
testing, if any, has been performed.

The term "full-color," when referring fo an array of radiation-emitting
components or display, is intended to mean that such array or display is
capable of emitting substantially any or all wavelengths within the visible
light spectrum. -

The term "gamma " is infended to mean a line, straight or curved, a
collection of line segments, or a combination thereof that is used to
determine an output of a gamma correction unit in response to an inputto
the gamma correction unit. .

The term "gamma correction reference level" is intended to mean
one or more values that can be used to adjust intensity, color balance, or a
combination thereof for a display or a portion thereof. The gamma
correction reference level can be used interchangeably with an output
signal from a gamma correction unit. ‘

The term "gamma correction unit" is intended to mean one or more
circuits that receives an input signal and produces a gamma correction
reference level as an output signal.

The term "gamma function" is intended to mean a mathematical

" representation of an output signal from a gamma correction unit that is a

function of an input signal to the gamma correction unit.

The term “organic active layer” is intended to mean one or more
organic layers, wherein at least one of thé ofgénic layers, by itself, or
when in contact with a dissimilar material is capable of forming a rectifying
junction.

The term "output signal driver” is intended fo mean one or more
circuits that are used fo drive a signal to one or more electronic
components within an electronic device. In one embodiment, an output

~ signal driver can amplify a signal before the signal enters an array of

electronic components, for example, radiation-emitting components.

~ The term “radiation-emitting component” is intended to mean an
electronic component, which when prbperly biased, emits radiation at a
targeted wavelength or spectrum of wavelengths. The radiation may be

"~ within the visible-light spectrum or outside the visible-light spectrum

11
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(ultraviolet (“UV”) or infrared (“IR”)). A light-emitting diode is an example
of a radiation-emitting component.

The term “radiation-responsive component” is mtended to mean an
electronic component which can sense or otherwise respond to radiation
at a targeted wavelength or spectrum of wavelengths. The radiation may
be within the visible-light spectrum or outside the visible-light spectrum
(UV or IR). Photodetectors, IR sensors, biosensors, and photovoltaic cells

‘are examples of radiation-responsive components.

.The term “rectifying junction” is intended to mean a 1unc’non within a
semiconductor layer or a junction formed by an interface between a
semiconductor layer and a dissimilar material, in which charge carriers of
one type flow easier in one direction through the junction compared to the
opposité direction. A pn junction is an example of a rectifying junction that
can be used as a diode. '

The term "signél" is intended to mean a current, a voltage, an
optical signal, or any combination thereof. The signal can be a voltage or
current from a power supply or can represent, by itself or in combination
with other signal(s), data or other information. An optical signal can be
based on one or more puises, intensities, or a combination thereof. A
signal may be substantially constant (e.g., power supply voltages) or may
vary over time (e.g., one voltage for on at one time and another voltage for
off at another time).

The term "state" is intended to refer to information used for
calibration factors at a point in time. For example, the first time an
éiectronic device is calibrated may be an initial state. The second time the
electronic device is calibrated may be the most recent state until the next
calibration, and the initial state is now the prior state. A third calibration
may include data collected for a most recent state, and information -
collected during the second calibration may now be the prior state.

The term “tap” is intended to refer to a point at which a signal can
be provided to or removed from one 'or more circuits or a portion thereof.

The term “visible light spectrum” is intended to mean a radiation
spectrum having wavelengths corresponding to approximétely 400-700
nm.

As used herein, the terms “comprises,” “comprising,” "includes,"
"including," "has," "having" or any other variation thereof, are intended to
cover a non-exclusive inclusion. For example, a method, process, article,
or apparatus that comprises a list of elements’is not necessarily limited
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only those elements but may include other elements not expressly listed or
inherent to such method, process, article, or apparatus. Further, unless
expressly stated to the contrary, “or" refers to an inclusive or and not to an
exclusive or. For example, a condition A orB is satisfied by any one of the
following: A is true (or present) and B is false (or not present), A is false
(or not present) and B is frue (orAprvesent), and both A and B are true (or
present). | |

- Additionally, for clarity purposes and to give a general sense of the
scope of the embodiments described herein, the use of the “a” or “an” are
employed to describe one or more articles to which “a” or “an” refers.
Therefore, the description should be read to include bne or at least one
whenever “a” or “an” is used, and the singular also includes the plural
unless it is clear that the contrary is meant otherwise.. )

Unless otherwise defined, all technical and scientific terms used
herein have the same meaning as commonly understood by one of
ordiriary skill in the art to which this invention belongs. Although suitable
methods and materials are described herein for embodiments of the
invention, or methods for making or using the same, other methods and
materials similar or equivalent to those described can be used without
departing from the scope of the invention. All publications, patent
applications, patents, and other references mentioned herein are
incorporated by reference in their entirety. In case of conflict, the présent
specification, including definitions, will control. In addition, the materials,
methods, and examples are illustrative only and not intended to be
fimiting. o

Group numbers corresponding to columns within the periodic table
of the elements use the "New Notation"” conveéntion as seen in the CRC
Handbook of Chemistry and Physics, 81st Edition (2000). -

To the extent not described herein, many details regarding specific

. materials, processing acts, and circuits are conventional and may be

found in textbooks and other sources within the organic light-emitting
display, photodetector, semiconductor and microelectronic circuit arts.
2. Exemplary Data Driver | ‘
lllustrative, non-limi’cing'hardwaréembodiments of an electronic
device are describéd before addressing operations of the hardware. FIG.
3 includes a system diagram for an electronic device 300 in accordance
with one embodiment. A video decoder 302 is used to decode external
video signals (National Television System Committee (“NTSC"), Phase
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Alternating Line ("PAL”), Sequential Colour Avec Memoire (“SECAM”) S-
\/i_deo, etc.). A color space converter 322 changes the external video color
format (such as YUV, YCbCr, or other format into RGB format). An
upscaling or downscaling unit 326 is used to scale an input format into a
suitable display format. A timing generator 324 produces timing signals
for the different parts of the display system 300. Power supply controller
386 receives Vs and Vyq voltages and provides power for other parts of -
the electronic device 300, including power lines 388 that are coupled.to

the display 362. A row driver unit 344 and a data driver unit 342 produce
- output signals (current or voltage) to turn a display 362 on or off. In one

embodiment, the display 362 includes an array of radiation-emitting
components. Arrows within FIG. 3 illustrate the routing and principal
directions of signals. However, in other embodiments, additional routing,
the reverse flow of signals, or bidirectional flows of signals can be used.
Other than data driver 342, all other parts of the display system shown in
FIG. 3 can be conventional in one emboc{imen't.

FIG. 4 includes a block diagram of data driver 342 in accordance
with one embodiment. Compare FIG. 1 to FIG. 4. Within one embodiment
of data driver 342, each of the data control unit 102, address shift register
104, data latch unit 122, and output-signal drivers 126 are conventional.
Unlike FIG. 1, a first gamma correction unit 442, a second gamma
correction unit 444, and a third gamma correction unit 446 provide inputs
to D/A converters 424. The polarity inverter 144 is not required and is
omitted in this embodiment. Other than processing using inputs of the
gamma correction units, the structure and operatidn of the D/A converters
424 is conventional.

Iﬁ one embodiment, each of the first gamma correction unit 442,
second gamma corréction ljnit 444, and third gamma correction unit 446 is
dedicated to one type of radiation-emitting combon_en’ts. For example, red
radiation-emitting components can include a first organic active layer and
correspond to the first gamma correction unit 442. Similarly, green-
radiation emitting components can include a second organic active layer
and correspond to the second gamma correction unit 444, and blue
radiation-emitting components can include a third ofganic active layer and
correspond to the third gamma correction unit 446. Each of the organic
active layers can include one or more different materials as compared to
the other organic active layers. In one embodiment, any-one or more of
the organic active layers can include a small molecule organic material or
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a polymer organic material (which may or may not include a co-polymer),
or a combination thereof that are used in the OLED industry.

The first gamma correction unit 442, the second gémma correction
uhit 444, the third gamma correction unit 446, or any combination thereof
is configured to allow the gamma function(s) for the gamma correction
unit(s) to be changed at nearly any time. In one embodiment, an end user
of the electronic device 300 can change the gamma function(s) for the
gamma correction unit(s) as radiation- emitting components, thm—ﬁlm 4
transistors, or a combination thereof degrade with use. Also, the gamma
function for any one of the gamma correction units can be changed
independently of the gamma function(s) of the other.gamma correction
unit(s). Therefore, if electronic components associated with one of the
emitters (e.g., blue light-emitiing OLEDs and their correspondlng thin film
transistors) degrade faster than other electronic components (e.g., green
light-emitting OLEDs, red light-emitting OLEDs and their corresponding
thin film transistors, or any combination thereof), the gamma function can
be changed for the difference in degradation rates.

In one embodiment, any one or more of the first, second, and third
gamma correction units 442, 444, and 446 can include a D/A converter.
The DJA converter can be designed in any one or more of a variety of
architectures and technologies, including a weighted-resistor D/A
converter, weighted-capacitor D/A converter,'potentiometric D/A converter,
current-mode R-2R ladder, \{oltage-mode R-2R ladder, bipolar D/A
converter, master-siave D/A converter, current-driven R-2R ladder,
voltage-mode ségmentation, current-mode segmentation, other
convention D/A converter, or any combination thereof.

In a specific embodiment, the first gamma correction unit 442, the
second gamma correction unit 444, the third gamma correction unit 446,
or any combination thereof can be a potentlometrlc D/A converter 500 as
illustrated in FIG. 5. The potentiometric D/A converter 500 has a three-bit
input as illustrated near the bottom of FIG. 5. A binary tree of switches
then selects the point correspondlng to an input. The switches include
transistors. An example of a transistor that can be used includes a bipolar
transistor (e.g., an nph bipolar transistor, a pnp bipolar transistor, or any
combination thereof) or a field-effect transistor (e.g., a junction field-effect
transistor (JFET), a metal-insulator-semiconductor field-effect transistor
(MISFET) (e.g., a metal-oxide-semiconductor field-effect transistor
(MOSFET), a metal-nitride-oxide-semiconductor (MNOS) field-effect
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transistor, or a thin-film transistor (“TFT”)); or any combination thereof), or
any combination of one or more bipolar transistors or one or more fleld—
effect transistors. A field-effect transistor can be n-channel (n-type
carriers flowing within the channel region) or p-channel (p-type carriers
flowing within the channel region). A field-effect transistor can be an
enhancement-mode transistor (channel region having a different
conductivity fype compared to the source/drain regions) or a depletion-
mode transistor (channel and source/drain regions have the same
conductivity type) A combination of one or more n-channel transnstors
one or more p-channel transistors, one or more enhancement-mode
transistors, or one or more depletion-mode transistors can be used.

In a specific embodiment, the resistors R1-R7 in the potentlometrlc
D/A converter 500 have values that are set when the resistors R1-R7 are
fabricated, and therefore, cannot be changed at a later time. For example,
the resistors R1-R7 within the potentiometric D/A converter 500 can be
fabricated at the same time as the other circuits for the data driver 342. In
one embodiment, the values of the resistors R1-R7 could correspond fo an
initial value for a gamma function. [f the resistors R1-R7 are designed for
ay = 0.45, the resistors have the following values. '

R7:R6:R5:R4:R3:R2:R1 = 80:88:99:113:137:183:500.

If the resistors R1-R7 are designed for ay = 2.0, the resistors have
the following values.

R7:R6:R5:R4:R3:R2:R1 = 520:440:360:280:220:120:40.

The potentiometric D/A converter 500 has two taps. Tap 1 can
have a voltage that is the minimum Vo produced by the potentiometric D/A -

-converter 500, and Tap 2 can have a voltage that is the maximum Vo

produced by the potentiometric D/A converter 500, Ina specmc
embodiment, the signals provided to Tap 1 and Tap 2 are voltages. Table
1 includes the output signal (V) for different inputs (Bit2:Bit1:Bit0) to the
potentiometric D/A converter 500.

Table 1
Bit2:Bit1:Bit0 YA
(binary) ‘

111 Tap 2

110 © | (Tap2-Tap 1) X
(R1 +R2+R3+R4+R5+R6)/(R1 +R2+R3+R4+R5+R6+R7) + Tap 1

101 (Tap 2-Tap 1) x .
(R1+R2+R3+R4+RE)/(R1+R2+R3+R4+R5+RE+R7) + Tap 1
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100 (Tap 2 -Tap 1) X
| (R1+R2+R3+R4)/(R1+R2+R3+R4+R5+RE+R7) + Tap 1
011 (Tap 2 - Tap 1) x (R1+R2+R3)/(R1+R2+R3+R4+RE+RE+R7) *
Tap 1 : A
010 (Tap 2 - Tap 1) X (R1+R2)/(R1 +R2+R3+R4+R5+R6+R7) + Tap
1
001 - | (Tap2-Tap1)x RI/(R1+R2+R3+R4+R5+R6+R7) + Tap 1
000 | Tap 1

In a specific embodiment, one or more values of one or more
signals to Tap 1, Tap 2, or both can be changed at nearly any time.
Because the value of the signal provided to Tap 1, Tap 2, or both can
change, V., for values between the signals for Tap 1 and Tap 2, can also
be changed. Therefore, V, can be changed even though the gamma
function (determined by the selection of resistances for resistors R1-R7)
has not changed.

In another embodiment, a potentiometric D/A converter 600 as

illustrated in FIG. 6 can be used instead of the potentiometric D/A

converter 500. The potentiometric D/A converter 600 has more than two
taps. More specifically, the potentiometric D/A converter 600 includes Tap
1, Tap 2, and Tap 3. In a specific embodiment, the signals provided to
Tap 1, Tap 2, and Tap 3 are voltages. Tap 1 can have a voltage that is
the minimum V, produced by the potentiometric DIA converter 600, Tap 2
can have a voltage that is the maximum Vo produced by the potentiometric

_ D/A converter 600, and Tap 3 can have a voltage bétween the voltages on

Tap 1 and Tap 2. _
Similar to the potentiometric D/A converter 500 in FIG. 5,in one
embodiment, the resistors R1-R7 in the potentiometric D/A converter 600
have values that are set when the resistors R1-R7 are fabricated, and ‘
therefore, cannot be changed at a later time, as previously described. In
one embodlment the values of the resistors R1-R7 could correspond to an
lnmal value fora gamma function, similar to the poten’uometnc D/A
converter 500 (two taps). Table 2 includes the output signal (Vo) for
different inputs (Bit2:Bit1:Bit0) to the potentlometrlc D/A converter 600.
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Table 2
Bit2:Bit1:Bit0 B N Vo

(binary) '
111 Tap 2

110 (Tap 2-Tap 3)x(R4+ R5+R6)/(R4+R5+R6+R7)+Tap 3
101 (Tap 2-Tap 3)x(R4+R5)/(R4+R5+R6+R7)+Tap 3
100 - | (Tap 2-Tap 3)xR4/(R4+R5+R6+R7)+Tap 3
011 Tap 3
010 (Tap 3-Tap 1)x(R1+R2)/(R1+R2+R3)+Tap 1
001 (Tap 3-Tap 1)xR1/(R1+R2+R3)+Tap 1
000 Tap 1

Similar to the potentlometrlc D/A converter 500, one or more values
of one or more signals provided to Tap 1 and Tap 2 may be changed with-
the potentiometric D/A converter 600.

In anothér specific embodiment, the values of the signals to Tap 1
and Tap 2 do not change. However, the value of the signal to Tap 3 can
be changed at nearly any time. Because the value of the signal provided
to Tap 3 can change, \,, for values between the signals for Tap 1and Tap
2. can also be changed. FIG. 7 illustrates that the gamma function can be
changed by changing the signal on Tap 3 (illustrated by arrows in FIG. 7).
In FIG. 7, solid circles are for y = 0.45 and open circles are fory=2.0. For
each of Tap 1 Tap 2 and Tap 3, an open circle is supenmposed on a solid
circle (see Input Digital Data =0, 7 and 3, respectively, in FIG. 7). The
change in sngnal on Tap 3 can be used to change the gamma function
even though none of the values for resistors R1-R7 is changed.

Therefore, the potentiometric D/A converter 600 can be used if the
minimum V;, maximum V,, gamma function, or any combination thereof is
changed

In still another embodiment, one or more additional taps can be
provided. FIG. 8 includes an illustration of another design for a
potentiometric D/A converter 800. As compared to the potentiometric D/A
converter 600, the potentiometric D/A converter 800 includes Tap 4, which
lies between R5 and R6. Alternatively, Tap 4 could be placed at other
locations. For example, Tap 4 may be connetted between any two
resistors that are not otherwise connected to a tap (Tap 3 already exists
between R3 and R4). Tap 4 could be located between R1 and R2, R2 and
R3, R4 and R5, R5 and R6 (see FIG. 8), or R6 and R7. Other additional
taps can be used but are not illustrated in FIG. 8.
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" The use of neérly any number-of taps (Tap 1, Tép'2, Tap 3, Tap 4,
other 'tapé,, or any combination thereof) allows external electronics to
control the value(s) of the signal(s) to the tap(s). After reading this
specification skilled artisans will understand that the gamma function (see
FIG. 7) can be changed by adjusting the values of the signal(s) on the
taps. The values of the signals provided to Tap 1, Tap 2, Tap 3, Tap 4, or
any combination of taps can be changed at nearly any time, including after

~ thé electronié device has been fabricated.

3. Changing the Gamma Function ‘

in one embodimeht,. the display 362 includes the array of radiation-
emitting components. The radiation-emitting components can include blue
light-emitting components (corresponding to the first gamma correction
unit 442), green light-emitting components (corresponding to the second
gamma correction unit 444), and red light-emitting components
(corresponding to the third gamma correction unit 446). During a first time
period, each of the first, second, and third gamma correction units 442,
444, and 446 have first, second, and third gamma functions. The array is
operated during the first time period when the first, second, and third
gamma functions are used. The display can be used by someone testing
the electronic device 300 after it is fabricated as part of quality assurance,
by a customer of the electronic device 300 manufacturer as part of quality
control, by an end user of the electronic device 300, or by nearly anyone.

After the first time period, one or more of the first, second, and third
gamma functions are changed to different value(s). Therefore, one, two,
or all three of the first, second, or third gamma functions can be changed.
The change may be perfdrmed to compensate for degradation or changing
conditions of the display 362. The gamma functions can be changed by
changing any one or more of Tap 1, Tap 2, Tap 3, etc. for the gamma
corrections unit 442, 444, 446, or any combination thereof. Changing the
signal on Tap 1 affects the minimum V,, Tap 2 affects the maximum Vo,
and intermediate tap(s), if any, effectively change the value of gamma.
Therefore, changing'any signal on any of the taps changeé the gamma
function for the gamma correction unit affected. o

Because the gamma functions for the first, second, or third gamma
correction unit 442, 444, or 446 can be changed independently of the
other gamma correction units, better control over intensity and color
balance can be achieved. The array can be operated during a second

. time period using the one or more changed gamma functions from the
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gamma correction unit(s), one or more-gamma functions from the gamma
correction unit(s) as used.during the first time period, or a combination

. thereof.

4. Software/Hardware/Firmware

The methodology previously described can be implemented in
software, hardware, firmware, or any combination thereof. FIG. 9 includes
an illustration of an electronic device 300-that includes the display 362, as
previously described with fespect to FIG. 1. The electronic device 300 -
also includes a data processing system 910 that is bi-directionally coupled
to the display. 362, and a radiation-sensing electronic device 962. In this
embodiment, the rédiation-sensing electronic device 962 is physically
separate from the electronic device 300. In one embodiment, the
radiation-sensing electronic device 962 is a digital camera. In another
embodiment, the electronic device 300 includes one or more radiation-
sensing components. ‘ ‘

The data processing system 910 includes a central processing unit
(“CPU") 920 and one or more of a read-only memory (“ROM”) ‘922, and a
random-access meméry (‘RAM") 924. The data processing system 910 is
bi-directionally coupled to the first, second, and third gamma corrections
units 442, 444, and 446. In a specific embodiment, the CPU 920 is bi-
directionally coupled to the first, second, and third gamma corrections
units 442, 444, and 446.

The electronic device 300 also includes one or more input/output
ports (“I/O”) 942. Devices that can be connected to the /O 942 can
include any one or more of a hard disk (“HD”) 964, a keyboard, a monitor,
a printer, an electronic pointing device (e.g., a mouse, a trackball, etc.), or
the like. In the embodiment illustrated, the 1/0 942 is bi-directionally
coupled to the CPU 920, the radiation-sensing electronic device 962, and
the HD 964. . ‘

Many alternative embodiments are possible. In one embodiment,
the display 362 can be replaced by a sensor array that includes a plurality
of radiation-sensing components, and the radiation-sensing electronic
device 962 can be replaced by another electronic device that includes one
or more radiation sources.

In another embodiment, part or all of the data processing system
910 may or may not reside outside of the electronic device 300. For
example, the data'processing system 910 can be a personal computer or
a server computer. The actual configuration of hardware, software,
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firmware, or any combination thereof may, in part, depend on the actual

_electronic device. For example, the electronic device 300 can include a

personal digital assistant, a Iaptop computer, a pager, a mobile phone
(e.g., cellular phone), or the like. Therefore, the electronic device 300 may
or may not include the HD 964. In still another embodiment, a database
(not illustrated) may be connected to the electronic device 300 via at a port
within at /O 928, thereby potentially obviating the need for the HD 964.
After reading this specuﬂcatlon skilled artisans will appreciate that
many other conﬂguratlons are possible and to list every one of them would
be nearly impossible. Also, the data processing system 910 or one of its
variants can be used with other display and sensor configurations
previously described. ‘
The methods described herein may be implemented in suitable
software code that may reside within the ROM 922, RAM 924, HD 964, or
any combination thereof. In addition to the types of memories described
above, the instructions in an embodiment may be contained on a different
data processing system readable storage medium. Alternatively, the
instructions may be stored as software code within a storagé area
network, magnetic tape, floppy diskette, electronic read-only memory,
op’clcal storage device, CD ROM, other approprlate data processing
system readable medium or storage device, or any combination thereof.
The memories described herein can include media that can be read by the
CPU 920. Therefore, each of the memories includes a data processing
system readable medium. For the pul;poses of this specification, firmware

is considered a data processing system readable medium.

 Portions of the methods described herein may be lmplemented in
suitable software code that includes instructions for carrying out the
methods. In one embodiment, the instructions may be lines of source
code, object code, or assembly code. Ina specific embodiment, the

" instructions may be lines compiled C**, Java, or other language code.

The code can be contained within one or more data processing system
readable medlum .

The functions of the data processing system 910 may be performed
at least in part by another apparatus substantially identical to data
processing system 910 or by a computer, server blade, or the like.
Additionally, software with such code may be embodied in more than one
data processing system readable med|um in more than one data
processing system. ’
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Communications within the electronic device 300 or between the
electronic device and other electronic devices, such as the radiation
sensing electronic device 962 can be accomplished using radio frequency,
electronic, or optical signals. When a user is at the electronic device 300, ‘
the electronic device 300 may convert the signals to a human
understandable form when sending a communication to the user and may
convert input from the user to appropriate signals to be used by the
electronic device 300. '

Much of the methodology and its variants have been prewously
described. FIG. 10 includes a flowchart of one embodiment that can be
used. The data processing system 910 can be programmed to perform

“the activities within the flow chart via code that can include instructions

corresponding to the activities. The code can include an instruction for
operating the array during a first time period, wherein a first gamma
function for a gamma correction unit is used during the first time period
(block 1022 in FIG. 10). The gamma correction unit may be any one or
more of the gamma correction units 442‘, 444, and 446. Each may have
its own first gamma function that may be the same or different as
compared to one another. During operating the array during the first time
period, each type of electronic component within the array may be tested
individually. For example, data may be collected when only blue light-
emitting components are active, when ohly green light-emitting
components are active, or when only red hght—emlttlng components are
active. .

In one embodiment, the information corresponds to data collected
while the array is activated. Referring to FIG. 9, in one embodiment,
radiation 982 is emitted by the display 362 and received by the radiation-
sensing electromc device 962. The data may be collected by the .
radlatlon-sensmg electronic device 962. The data from the radiation-
sensing electronic device 962 is sent to and received by I/0 942 of the

electronic device 300. The data may be stored in ROM 922, RAM 924,

HD 964, or into another member (e.g., a database) that is not illustrated in
FIG. 9. ' _ : .
The CPU 920 can access data collected during the first time period,
access the data for the current gamma functions used by any one or more
of the gamma correction units 442, 444, and 446. In one embodiment, the
data correspondirig to the gamma correction units 442, 444, and 446
includes signals on the taps to the gamma correction units 442, 444, and
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446. A mathematical description of the output signals (e.g., Table 1 or
Table 2 above) may also be accessed. Note that accessing may include
obtaining the data as it is collected or retrieving such data from memory
(e.g., ROM 922, RAM 924, HD 964, database, storage area network, etc.).

- Therefore, “accessing” should be broadly construed.

The code can also include an instruction for changing the ﬁrst
gamma function to a second _gamma function that is different from the first
gamma function (block 1042). In one embodiment, the CPU 920 may
detect that biue light-emitting coniponents may be degrading at a rate
faster than for the green and red light-emitting components. For the first
gamma correction unit 442, the first gamma function is changed to the
second gamma function. In one embodiment, the ratio of maximum output
intensity for blue:gréen:red is 1:2:1. In this embodiment, the first gamma
function for the second gamma correction unit 444, third gamma correction
unit 446, or both may also be changed. In one embodiment, changing the
gamma correction function may be as simple as changing a signal on any
one or more of the taps (e.g., Tap 1, Tap 2, Tap 3, etc.) for any one or
more of the gamma correction units 442, 444, or 446,

The code can further include an instruction for operating the array
during a second time period, wherein the second gamma function for the
gamma correction unit is used during the second time period (block 1062).
[f desired, the process can be continued by lteratlng between operatmg
and changlng gamma functions.

The process described can be performed automatically WIthout any
human intervention. In another embodiment, the electronic device 300
may request the user of the electronic device 300 whether any one or
more of the gamma correction functions for any one or more of the gamma
correptioh units 442, 444, or 446 are to be changed.

3. Other Embodiments

The co'ncepts described herein can be extended to nearly any

electronic device that is to provide an output of an image. An example of

- the electronic device can include a display or a printer. The display may
be active matrix or passive matrix. The display may include organic

radiation-emitting components, inorganic radiation-emitting components
(e.g., inorganic LEDs), or a combination thereof. The radiation-emitting
electronic component may emit radiation outside the visible light spectrum

(e.g., UVorlR).
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Many different designs for the gamma correction units have been
given. Note that the scope of the present invention is not limited to a
gamma correction unit having resistors and switches and dperated using
voltages as signals. Many other designs are possible and can operate on
other types of signals (e.g., current, optical signal, etc.) or combinations of
signals..

The concepts could also be extended for nearly any humber of bits
input to a gamma correction unit. The number of electronic components

, (e g., resistors, switches, etc.) and taps can, in part depend on the

number of bits within the input. In the OLED industry, 8-bit data streams

_ are commonly used with displays. In the future, input data of even larger

widths (more bits) may be used.
In another embodiment, the orientation of the output-signal drivers

‘ and scan lines can be reversed. Each output-signal driver can be coupled

to a row of 'pixel's, and each scan line can be coupled to a column of
pixels. Regardless of orientation, the output-signal drivers and scan lines
operate in substantially the same manner.

Portions or all of the methods described herein can be implemented
in hardware, software, fi rmware, or any combination thereof. For software,
instructions corresponding to the method can be lines of assembly code or
compiled C**, Java, or other language code. The code may reside on a
data processing readable medium, a hard disk, a magnetic tape, a floppy
diskette, an optical storage device, a networked storage device(s), a
random access memory, or another appropriate data processing system
readable medium or storage device. The data processing system
readable medium may be read by a data processing system, such as a
computer, a microprocessor, a microcontroller, or the like.

4. - Advantaqes

The design of any one or more of the first, second, and third
gamma correction units 442, 444, and 446 can be selected so that the
gamma function(s) can be changed over time. Additionally, the gamma

~ function for any gamma correction unit can be independently changed

compared to the gamma function(s) of the other gamma correction umt(s).

" Therefore, ability to adjust the gamma functions at nearly ant time can

help to improve better light intensity optimization and color balance as
seen with the display 362.
Note that not all of the activities described above in the general

description or the exarmples are required, that a portion of a speCIﬂc
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activity may not be required, and that one or more further activities may be
performed in addition to those described. Still further, the order in-which
activities are listed are not necessarlly the order in which they are -
performed. After reading this specification, skilled artisans will be capable
of determining what activities can be used for their specific needs or
desires.

"In the foregoing specification, the invention has been described Wlth'
reference to specific embodiments. However one of ordinary skill in the
art appreciates that one or more modifications or one or more other )
changes can be made without departing from the scope of the mventlon as
set forth in the claims below. Accordingly, the specification and figures are
to be regarded in an illustrative rather than a restrictive sense and any and
all such modifications and other changes are intended to be included
within the scope of invention. '

Any one or more benefits, one or more other advantages, one or
more solutions to one or more problems, or any combination thereof have
been described above with regard to one or more specific éembodiments.
However, the benefit(s), advantage(s), solution(s) to problem(s), or any
element(s) that may cause any benefit, advantage, or solution to occur or
become more pronounced is not to be construed as a critical, required, or
essential feature or element of any or all the claims.

It is to be appreciated that certain features of the invention which
are, for clarity, described above and below in the context of separate
embodiments, may also be provided in combination in a single
embodiment. Conversely, various features of the inveﬁtion that are, for
brevity, descrlbed in the context of a single embodiment, may also be
provided separately or in any subcomblnatlon Further, reference to.
values stated in ranges include each and every value within that range.
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: CLAIMS
What is claimed is:

1. An electronic device comprising a first gamma correction unit,
wherein the first gamma correction unit comprises at least one tap that is
configured to allow the gamma function for the first gamma correction unit -
to be changed after the electronic-device has been fabricatéd

2. The electronlo device of claim 1, wherein the at least one tap is
configured to allow a signal at the tap to be changed by an end user of the
electronic device. .

3. The electronic device of claim 1, wherein the electronic device is
configured to automatically change the signal on the at least one tap.

4. The electronic device of claim 1, wherein the first gamma
correction unit further comprises a first tap and a second tap, wherein:

the first tap provides a first lowest value for a first output value for
the first gamma correction unit;

the second tap provides a first highest value for the first output
value for the first gamma correction unit; and

the at least one tap comprises a third tap that provides a first
intermediate value for the first output value for the first gamma correction
unit, wherein:

the first intermediate value is between the first lowest value

. and the first highest value; and

the third tap is configured to allow the first lntermedlate value

'to be changed after the electronic device has been fabricated.

5. The electronic device of claim 4, wherein:

the at least one tap further inoludés a fourth tap that provides an
additional first intermediate value for the first output value; '

the additional first intermediate value is between the first lowest
value and the first intermediate value of the third tap or is between the first
intermediate value of the third tap and the first highest value; and

the fourth tap is configured to allow the additional first intermediate
value to be changed after the elebtrOnic device has been fabricated.

8. The electronic device of claim 4, wherein:

the electronic device comprises a second gamma correction unit
and a third gamma correction unit;

the second gamma correction unit includes a fourth tap, a “fifth tap,
and a sixth tap, wherein:
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the fourtAhﬂtap provides a second lowest value for a second
output value; ‘ )
' the fifth tap provides a second highest value for the second
output value; and :
the sixth tap provides a second intermediate value for the
second output value, wherein: .
. ' the second intermediate value is between the second
lowest value and the second highest value; and
the sixth tap is configured to allow the second
intermediate value to be changed after the electronic device has been
fabricated; and B '
the third gamma correction unit includes a seventh tap, an eighth
tap, and a ninth tap, wherein: ' :
the seventh tap provides a third lowest value for a third
output value; ,
the eighth tap provides a third highest value for the third
output value; and
the ninth tap provides a third intermediate value for the third
output value, wherein:
the third intermediate value is between the third
lowest value and the third highest value; and
the ninth tap is configured to allow the third

: intermediate value to be changed after the electronic device has been

fabrlcated

7. The electronic device of claim 6, further comprising:

a first organic active layer corrésponding to the first gamma
correction unit; ’

a second organic active layer corresponding to the second gamma
correction unit, wherein the second organic active layer is different from
the first organic active layer; and ' ’

a third organic active layer corresponding to the third gamma
correction unit, wherein the third organic active layer is different from the
first organic active layer and the second organic active layer.

8. The electronic device of claim 7, further comprising an array of -
radiation-emitting components that is part of a full-color OLED display.

9. A process for using an electronic device comprising an array of
radiation-emitting components and a first gamma correction unit, wherein
the process comprises:
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operating the array during a first time period, wherein a first gamma
function for the first gamma correction unit is used during the first time
period;
~ changing the first gamma function to a second gamma function that
is different from the first gamma function; and
operating the array during a second time period, wherein the
second gamma function for the first gamma correction unit is used during

:the second time perlod

10. The process of claim 9, wherein changmg the first gamma
function to the second gamma function is performed by an end user of the
electronic device.: “

11. The process of claim 9, wherein changmg the first gamma
function to the second gamma function is performed automatically by the
electronic device. '

12. A data processing system readable medium having code for
using an electronic device comprising an array of radiation-emitting
components and a first gamma correction unit, wherein the code is
embodied within the data processing system readable medium, the code
comprising: -

an instruction for operatlng the array during a first time period,
wherein a first gamma function for the first gamma correction unit is used
during the first time period,;

~ an instruction for changing the first gamma functlon to a second
gamma function that is different from the first gamma function; and

an instruction for operating the array during a second time period,
wherein the second gamma function for the first gamma correction unit is
used durlng the second time period.

13. The data processing system readable medium of claim 12,
wherein the lnstruc’clon for changing the first gamma function to a'second
gamma function comprises an instruction for changing a lowest value for
the first gamma correction unit, a highest value for the first gamma
correction unit, a value for gamma for the first gamma correction unit, or a
combination thereof.

14. The data processing system readable medlum of clalm 12,
wherein:

the first gamma correction unit comprises:

, a first tap that provides a first lowest value for a first output
value; _
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a second tap that provides a first highest value for the first
output value; and

a third tap that provides a first mtermedxate value for the ﬂrst
output value, wherein the first intermediate value is between the first
lowest value and the first highest value; and

the instruction for changing the first gamma function to the second
gamma function comprises an instruction for changing the first
intermediate value. ‘ '

15. The data processmg system readable medium of claim 14,
wherein:

the ﬁrst gamma correction unit further comprises a fourth tap that
provides an additional first intermediate value for the first output value; and

the additional first intermediate value is between the first lowest
value and the first intermediate value of the third tap or is between the first
intermediate value of the third tap and the first highest value.

16. The data processing system readable medium of claim 15,
wherein the instruction for changing the first gamma function to the second
gamma function further comprises an instruction for changing the
additional first intermediate value.

17. The data processing system readable medium of claim 12,
wherein:

the electronic device further compﬁses a second gamma correction
unit and a third gamma correction unit;

a third gamma function for the second gamma correction unit and a
fourth gamma function for the third gamma correction unit are used during
the first time period; and

the third gamma function for the second gamma correction unit and
the fourth gamma function for the third gamma correction unit are used
during the second time perlod

18. The data processing system readable medium of claim 12,
wherein: .

the electronic device further comprises a second gamma correction
unit and a third gamma correction unit; '

a third gamma function for the second gamma correction unit and a
fourth gamma function for the third gamma correction unit are used during
the first time period; and

‘the instruction for changing the first gamma function to the second
gamma function further comprises an instruction for changing the third
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gamma function to a fifth gamma function, the fourth gamma function to a
sixth gamma function, or both is executed before an instruction for
operating the array during the second time period.

19. The data processing system readable medium of claim 12,
wherein: ‘

the electronic device further comprises a second gamma correction
unit and a third gamma correction unit; and

the array comprises: . _

a first organic active layer corresponding to the first gamma
correction unit;

a second organic active layer corresponding to the second
gamma correction unit, wherein the second organic active layer is different
from the first organic active layer; and ‘ '

‘a third organic active layer corresponding to the third gamma -
correction unit, wherein the third organic active layer is different from the
first organic active layer and the second organic active layer.

20. The data processing system readable medium of claim 19,

wherein the array is part of a full-color OLED display.
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