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DRIVING MODULE OF ORGANIC LIGHT
EMITTING DIODE DISPLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 62/236,992 filed on Oct. 5, 20153, the
contents of which are incorporated herein in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a driving module,
and more particularly, to a driving module for Organic Light
Emitting Diode Display.

[0004] 2. Description of the Prior Art

[0005] Electroluminescent display devices can be imple-
mented without color filters and equip with advantages of
self-luminous (i.e. backlight module can be omitted) and
low power consumption. Thus, the electroluminescent dis-
play device is expected to be a mainstream of next genera-
tion display technology. Among various kinds of the elec-
troluminescent display devices, Organic light emitting diode
(OLED) display is one of relatively matured technologies.
[0006] Because voltage specifications of the OLED dis-
play are different from those of a conventional liquid crystal
display (LCD), driving modules (e.g. driver integrated cir-
cuits (ICs)) used to drive the OLED display have to be
realized in a special and new process to fit the specifications
of the OLED display. However, the driving modules realized
in the new process may need significant amount of time to
improve yields. In addition, production capacity of the new
process may be not able to meet the needs of the market.
Thus, how to use mature processes to realize the driving
modules of OLED display becomes a topic to be discussed.

SUMMARY OF THE INVENTION

[0007] In order to solve the above problem, the present
invention provides a driving module for an organic light
emitting diode display.

[0008] In an aspect, the present invention discloses a
driving module for an organic light-emitting diode display
device. The driving module comprises a converting unit, for
adjusting a voltage range of a plurality of data signals from
a first voltage range to a second voltage range; and a driving
unit, for generating a plurality of driving signals within the
second voltage range to the organic light-emitting diode
display device according to the plurality of data signals;
wherein the maximum voltage of the second voltage range
is greater than or equal to the maximum driving voltage of
display components coupled to the driving signals in the
organic light-emitting diode display device, and the mini-
mum voltage of the second voltage range is smaller than or
equal to the minimum driving voltage of display compo-
nents coupled to the driving signals in the organic light-
emitting diode display device.

[0009] In another aspect, the present invention discloses a
driving module for an organic light-emitting diode display
device. The driving module comprises a converting unit, for
adjusting a voltage range of a plurality of data signals from
a first voltage range to a second voltage range; and a driving
unit, for generating a plurality of driving signals within the
second voltage range to the organic light-emitting diode
display device according to the plurality of data signals;
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wherein the maximum voltage of the second voltage range
is greater than or equal to the maximum driving voltage of
display components coupled to the driving signals in the
organic light-emitting diode display device, and the mini-
mum voltage of the second voltage range is smaller than or
equal to the minimum driving voltage of display compo-
nents coupled to the driving signals in the organic light-
emitting diode display device; wherein the driving module is
realized in a mature process, the maximum voltage of a
working voltage range of the mature process is smaller than
the maximum driving voltage, and the minimum voltage of
the working voltage range of the mature process is smaller
than the minimum driving voltage.

[0010] These and other objectives of the present invention
will no doubt become obvious to those of ordinary skill in
the art after reading the following detailed description of the
preferred embodiment that is illustrated in the various fig-
ures and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a schematic diagram of a driving module
according to an example of the present invention.

[0012] FIG. 2 is a schematic diagram of another driving
module according to an example of the present invention.
[0013] FIG. 3 is a schematic diagram of still another
driving module according to an example of the present
invention.

[0014] FIG. 4 is a schematic diagram of yet another
driving module according to an example of the present
invention.

[0015] FIG. 5 is a schematic diagram of a driving module
according to an example of the present invention.

DETAILED DESCRIPTION

[0016] Please refer to FIG. 1, which is a schematic dia-
gram of a driving module 10 according to an example of the
present invention. The driving module 10 may be a driver
integrated circuit (IC) used to drive an organic light-emitting
diode (OLED) display device (e.g. an OLED display, not
shown in FIG. 1). As shown in FIG. 1, the driving module
10 comprises a data latching unit 100, a converting unit 102,
and a driving unit 104. The data latching unit 100 is utilized
to store display data of display components in the OLED
display device and to generate a plurality of data signals DA
to the converting unit 102 according to the display data. The
converting unit 102 is utilized to adjust a voltage range of
the data signals DA and to transmit the adjusted data signals
DA to the driving unit 104. The driving unit 104 is utilized
to generate a plurality of driving signals DA_O according to
the data signals DA, to drive the display components of the
OLED display device.

[0017] Note that, the driving module 10 is realized in a
mature process, such as the process of liquid crystal display
(LCD). In the mature process, the maximum voltage of an
operating voltage range VRW1 of the middle voltage circuit
elements (e.g. the circuit elements in the converting unit 102
and the driving unit 104) is smaller than that of an operating
voltage range VRW2 of the display elements (e.g. pixels) in
the OLED display device and the minimum voltage of the
operating voltage range VRW1 is also smaller than that of
the operating voltage range VRW?2 of the display elements
in the OLED display device. In an example, the maximum
voltage of the operating voltage range VRW1 is about 6
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volts, the maximum voltage of the operating voltage range
VRW2 is about 8 volts, and voltages across the voltage
ranges VRW1 and VRW?2 are about 6 volts. For example, the
voltage range VRW1 is from O to 6 volts and the voltage
range VRW2 is from 2 to 8 volts. If the maximum operating
voltage of the driving unit 104 (e.g. the voltage VP)
increases to the maximum voltage of the voltage range
VRW2, voltages across the circuit elements of the driving
unit 104 may become so great that the circuit elements of the
driving unit 104 are damaged. In order to make the driving
signals DA_O generated by the driving unit 104 able to drive
the display components of the OLED display device while
avoiding the circuit elements in the driving unit 104 being
damaged, the converting unit 102 adjusts the voltage range
of the data signals DA from a voltage range VD-0 to a
voltage range VP-VLS2, wherein the voltage VP is greater
than or equal to the maximum voltage VG_H of the oper-
ating voltage range VRW2, the voltage VIL.S2 is smaller than
or equalized to the minimum voltage VG_L of the operating
voltage range VRW2 of the display components in the
OLED display device, and a difference between the voltages
VP and VLS2 is smaller than the voltage difference across
the operating voltage range VRW1 of circuit elements in the
matured process. In addition, the working voltage range of
the driving unit 104 also changes to be from the voltage VP
to VLS2. Under such a condition, the driving unit 104 is able
to generate appropriate driving signals DA_O of the display
components of the OLED display device and the circuit
elements of the driving unit 104 would not be damaged. Via
upwardly shifting the working voltage range of the driving
unit 104 used to generate the driving signals and the voltage
range of the data signals DA, the matured process can be
utilized to realize the driving module 10 of the OLED
display device.

[0018] In details, the data latching unit 100 may be a latch
and is utilized to store display data of the display compo-
nents of the OLED display device and to accordingly
generate the data signals DA. The working voltage range of
the data latching unit 100 is from voltage VD to ground
voltage (i .e. 0 volts), wherein the voltage VD is a working
voltage of digital circuits of the driving module 10. Thus, the
data signals DA generated by the data latching unit 100 is
also between the voltage VD and the ground voltage. The
converting unit 102 comprises shifters LS1-1.S3. In an
example, the shifters LS1-L.S3 are level shifters. The shifter
LS1 is utilized to shift the maximum voltage of the data
signals DA from the voltage VD to a voltage VLS1, wherein
the voltage VLS1 is between the voltages VD and VP. The
shifter LS2 is utilized to shift the minimum voltage of the
data signals DA from the ground voltage to the voltage
VLS2, to generate the data signals DA that range from the
voltage VLS1 to VLS2. Note that, the voltage VLS2 is
smaller than the voltage VLS1 and is greater than the ground
voltage. The shifter 1.S3 is utilized to shift the maximum
voltage of the data signals DA from the voltage VLS1 to VP,
to generate the data signals DA that range from the voltage
VP to VLS2. Because the voltage VLS1 is between the
voltages VD and VP, the voltage VLS2 is between the
voltage VLS1 and the ground voltage, and the difference
between the voltage VP and VLS2 is smaller than or equal
to the voltage across the working voltage range VRW1 of the
circuit elements in the matured process, voltages across
working voltage ranges of the shifters LS1-1.S3 are all
smaller than or equal to that across the working voltage

Apr. 6,2017

range VRW1 of the circuit elements in the matured process.
Under such a condition, the circuit elements of the shifters
[.S1-1.83 are not damaged by the voltages across the circuit
elements.

[0019] In this example, the driving unit 104 comprises a
gamma voltage generator GAM, a digital-to-analog conver-
tor DAC and a buffer BUF. The gamma voltage generator
GAM is utilized to use the voltages VP and VLS2 to
generate gamma voltages VG1-VGn. Because the voltage
VP is greater than or equal to the maximum voltage VG_H
of the working voltage range VRW2 of the display compo-
nents in the OLED display device and the voltage VLS2 is
smaller than or equal to the minimum voltage VG_L of the
working voltage range VRW2 of the display components in
the OLED display device, the maximum voltage VGn
among the gamma voltages VG1-VGn may be the maximum
voltage VG_H of the working voltage range VRW2 and the
minimum voltage VG1 among the gamma voltages VG1-
VGn may be the minimum voltage VG_L of the working
voltage range VRW2. According to different applications
and design concepts, the voltages VP, VG_H, VLS2, and
VGL may be appropriately altered. In an example, the
voltage VP is between 7 and 9 volts, the voltage VG_H is
between 6 and 8 volts, the voltage VG_L is between 1 and
3 volts, and the voltage VL.S2 is between 0 and 2 volts. For
example, the voltage VP is about 8§ volts, the voltage VLS2
is about 2 volts, and the difference between the voltages VP
and VLS2 (e.g. 6 volts) is smaller than or equal to the
voltage across the working voltage range VRW1 of the
matured process. According to the data signals DA, the
digital-to-analog convertor DAC selects corresponded
gamma voltage as driving signals DA_I to the buffer BUF,
to make the buffer generate the driving signals DA_O to
drive the display components of the OLED display device.

[0020] In the example shown in FIG. 1, the driving
module 10 adjusts the maximum voltage of the data signals
DA and the maximum working voltage of the driving umt
104 to be greater than or equal to the maximum driving
voltage VG_H of the display components in the OLED
display device, to make the driving signals DA_O able to
drive the display components of the OLED display device.
Further, the driving module 10 shifts the minimum voltage
of the data signals DA and the minimum working voltage of
the driving unit 104 to the voltage V182, to make the driving
unit 104 operate in the working voltage range VRW1 of the
circuit elements in the matured process and to avoid the
circuit elements of the driving unit 104 being damaged. As
a result, the driving module 10 used to drive the OLED
display device is able to be realized in the matured process.

[0021] In addition, the example shown in FIG. 1 uses the
driving unit 104 generating the display data of the display
components in the OLED display device (e.g. a source
driver) for illustrations. According to different applications
and design concepts, the concept of the present disclosure
may be applied to any circuits used to drive the OLED
display device.

[0022] The above example shifts the working voltage
range of the driving circuits upwardly, to allow the driving
circuit realized in the matured process to drive the OLED
display device without damaging the circuit elements.
Accordingly, the user is able to implement the driving circuit
of the OLED display device without using special process.
The manufacture cost is significantly reduced. therefore.
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[0023] According to different applications and design con-
cepts, those with ordinary skill in the art may observe
appropriate alternations and modifications. For example, the
converting unit 102 used to adjust the voltage ranges can be
realized by various methods. Please refer to FIG. 2, which
is a schematic diagram of a driving module 20 according to
an example of the present invention. The driving module 20
is similar to the driving module 10 shown in FIG. 1, thus the
components and signals with similar functions use the same
symbols. In FIG. 2, the converting unit 202 changes to use
4 stages of shifters [.S1-1.S4 to adjust the voltage ranges of
the data signals DA. In an example, the shifters LS1-L.54 are
level shifters. The shifter LS1 is utilized to decrease the
minimum voltage of the data signals DA from the ground
voltage to a voltage VLS3, wherein the voltage VLS3 is
smaller than the ground voltage and the difference between
the voltages VLS3 and VLS1 is smaller than the voltage
across the working voltage range VRW1 (ie.
VD-VLS3<VRW1 or VLS1-VLS3<VRW1). The shifter
L.S2 is utilized to increase the maximum voltage of the data
signals DA, which ranges from the voltage VD to VLS3,
from the voltage VD to VLS1. The voltage VLS1 is between
the voltages VD and VP. The shifter LS3 is utilized to
increase the minimum voltage of the data signals DA, which
ranges from the voltage VLS1 to VLS3, from the voltage
VLS3 to VLS2, to generate the data signals ranging from the
voltage VLS1 to VLS2. The shifter [.S4 is utilized to
increase the maximum voltage of the data signals DA, which
ranges from the voltage VLS1 to VLS2, from the voltage
VLS1 to VP, to generate the data signals DA ranging from
voltage VP to VLS2.

[0024] Please refer to FIG. 3, which is a schematic dia-
gram of a driving module 30 according to an example of the
present invention. The driving module 30 is similar to the
driving module 10 shown in FIG. 1, thus the components
and signals with similar functions use the same symbols. In
FIG. 3, the working voltage range of the data latching unit
300 changes to be from the voltage VLS1 to the ground
voltage. Under such a condition, the converting unit 302 can
use 2 stages of shifters LS1 and LS2 to generate the data
signals DA that ranges from the voltage VP to VLS2.

[0025] Please refer to FIG. 4, which is a schematic dia-
gram of a driving module 40 according to an example of the
present invention. The driving module 40 is similar to the
driving module 10 shown in FIG. 1, thus the components
and signals with similar functions use the same symbols.
Because the working voltage range of the data latching unit
400 changes to be from the voltage VLS1 to VLS2 in FIG.
4, the converting unit 402 can only use a shifter L.S1 to
generate the data signals DA that ranges from the voltage VP
to VLS2.

[0026] Inthe examples shown in FIGS. 1-4, the converting
unit of the driving module utilizes at least one stage of
shifter to convert the voltage range of the data signals DA to
at least one converting voltage range (e.g. the voltage ranges
from the voltage VLS1 to the ground voltage and from the
voltage VLS1 to VLS2 shown in FIG. 1), to generate the
data signals DA that ranges from the voltage VP to VLS2.
The voltage VP is greater than or equal to the maximum
driving voltage VG_H of the display components in the
OLED display device, the voltage VLS2 is smaller than or
equal to the minimum driving voltage VG_L of the display
components in the OLED display device, and the difference
between the voltages VP and VLS2 is smaller than or equal
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to the voltage across the working voltage range VRW1 of the
circuit components in the matured process. According to
different applications and design concepts, the number of
stages of shifters in the converting unit may be appropriately
altered.

[0027] Please refer to FIG. 5, which is a schematic dia-
gram of a driving module 50 according to an example of the
present invention. The driving module 50 is similar to the
driving module 10 shown in FIG. 1, thus the components
and signals with similar functions use the same symbols. In
comparison with the driving module 10 shown in FIG. 1, the
converting unit 502 changes to be pre-stage circuit of the
data latching unit 500. In FIG. 5, the converting unit 502
adjusts the voltage range of the data signals DA from the
voltage range of voltages VD-0 to the voltage range of
VP-VLS2. The data latching unit 500 changes to work
between the voltages VP-VLS2, to latch the data signals DA
of the voltages VP-VLS2 and to output the data signals DA
of the voltages VP-VLS2 according to a clock signal. In this
example, the data latching unit 500 is directly coupled to the
driving unit 504 because the voltage range of the data signals
DA is adjusted to the voltage range of voltages VP-VLS2
before the data signals DA enters the data latching unit 500
and the data latching unit 500 also changes to working
between the voltages VP-VLS2.

[0028] Via shifting the working voltage range of the
driving circuit upwardly, the driving module of the above
examples is able to drive the OLED display device without
damaging the circuit elements. That is, the designer is able
to implement the driving circuit of the OLED display device
without using the special process. The manufacture cost is
significantly reduced, therefore.

[0029] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be
construed as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. A driving module for an organic light-emitting diode

display device, comprising;

a converting unit, for adjusting a voltage range of a
plurality of data signals from a first voltage range to a
second voltage range; and

a driving unit, for generating a plurality of driving signals
within the second voltage range to the organic light-
emitting diode display device according to the plurality
of data signals;

wherein the maximum voltage of the second voltage
range is greater than or equal to the maximum driving
voltage of display components coupled to the driving
signals in the organic light-emitting diode display
device, and the minimum voltage of the second voltage
range is smaller than or equal to the minimum driving
voltage of display components coupled to the driving
signals in the organic light-emitting diode display
device.

2. The driving module of claim 1, wherein the maximum
voltage of the second voltage range is between 7-9 volts, the
minimum voltage of the second voltage range is between 0-2
volts, the maximum driving voltage is between 6-8 volts,
and the minimum driving voltage is between 1-3 volts.
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3. The driving module of claim 1, wherein the maximum
voltage of the second voltage range approximates to 8 volts
and the voltage across the second voltage range approxi-
mates to 6 volts.

4. The driving module of claim 1, wherein the converting
unit comprises:

at least one level shifter, for converting the voltage ranges
of the plurality data signals from the first voltage range
to the second voltage range.

5. The driving module of claim 1, further comprising:

a data latching unit, coupled to the converting unit for
latching and generating the plurality of data signals
whose voltage range is the first voltage range.

6. The driving module of claim 1, further comprising:

a data latching unit, coupled between the converting unit
and the driving unit for latching the plurality of data
signals whose voltage range is the second voltage range
and outputting the plurality of data signals whose
voltage range is the second voltage range to the driving
unit.

7. A driving module for an organic light-emitting diode

display device, comprising:

a converting unit, for adjusting a voltage range of a
plurality of data signals from a first voltage range to a
second voltage range; and

a driving unit, for generating a plurality of driving signals
within the second voltage range to the organic light-
emitting diode display device according to the plurality
of data signals;

wherein the maximum voltage of the second voltage
range is greater than or equal to the maximum driving
voltage of display components coupled to the driving
signals in the organic light-emitting diode display
device, and the minimum voltage of the second voltage
range is smaller than or equal to the minimum driving
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voltage of display components coupled to the driving
signals in the organic light-emitting diode display
device;

wherein the driving module is realized in a mature pro-

cess, the maximum voltage of a working voltage range
of the mature process is smaller than the maximum
driving voltage, and the minimum voltage of the work-
ing voltage range of the mature process is smaller than
the minimum driving voltage.

8. The driving module of claim 7, wherein the maximum
voltage of the second voltage range is between 7-9 volts, the
minimum voltage of the second voltage range is between 0-2
volts, the maximum driving voltage is between 6-8 volts,
and the minimum driving voltage is between 1-3 volts.

9. The driving module of claim 7, wherein the maximum
voltage of the second voltage range approximates to § volts
and the voltage across the second voltage range approxi-
mates to 6 volts.

10. The driving module of claim 7, wherein the converting
unit comprises:

at least one level shifter, for converting the voltage ranges

of the plurality data signals from the first voltage range
to the second voltage range.

11. The driving module of claim 7, further comprising:

a data latching unit, coupled to the converting unit for

latching and generating the plurality of data signals
whose voltage range is the first voltage range.

12. The driving module of claim 7, further comprising:

a data latching unit, coupled between the converting unit

and the driving unit for latching the plurality of data
signals whose voltage range is the second voltage range
and outputting the plurality of data signals whose
voltage range is the second voltage range to the driving
unit.
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