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57) ABSTRACT

An apparatus for improving yields and uniformity of active
matrix organic light emitting diode (AMOLED) panels
mainly adds a ballast resistor between a drive transistor and
an organic light emitting diode (OLED) of each pixel. The
ballast resistor can prevent short circuit of the drive tran-
sistor or excessive drive current in the pixel, and prevent the
voltage source and the common electrode from directly
occurring short circuit together when the OLED has
occurred short circuit thereby improve yields and uniformity
of the panel.
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APPARATUS FOR IMPROVING YIELDS AND
UNIFORMITY OF ACTIVE MATRIX OLED
PANELS

FIELD OF THE INVENTION

[0001] The present invention relates to an apparatus for
improving yields and uniformity of active matrix organic
light emitting diode (AMOLED) panels that mainly targets
problems occurred to conventional AMOLED array panels
such as having abnormal short circuit or excessive current in
the drive transistors of pixels caused by problems in manu-
facturing processes and particles and resulting in the voltage
source being directly applied on the OLED that causes over
lighting or piercing and short circuit of the OLED that
further results in the voltage source being directly applied on
the common electrode to cause dysfunction of the entire
panel; or short circuits simultaneously occurring to the drive
transistors and OLED in the pixels due to problems of
manufacturing processes and particles and resulting in no
lighting of OLED elements in the pixels and producing
defects; or short circuits occurring to the OLED elements in
the pixels due to problems of manufacturing processes and
particles and resulting in no lighting of OLED elements in
the pixels and producing defects. The invention adds a
ballast resistor between the drive transistor and the OLED
and provides a parallel redundant structure that consists of
drive transistors, ballast resistors, OLEDs or a serial redun-
dancy structure that includes a plurality parallel redundant
sets that consist of drive transistors, ballast resistors and
OLEDs to prevent the aforesaid problems from occurring
thereby increase the yield of the panels and improve the
display uniformity of the panels.

BACKGROUND OF THE INVENTION

[0002] The pixel structure of array panels that adopts
active matrix organic light emitting diode (AMOLED) is
known in the art, such as U.S. Pat. No. 6,157,356 and the one
shown in FIG. 1. The pixel unit 10 in the two examples
consists of a switch transistor 1, a drive transistor 2, a
storage capacitor 3 and an OLED 5. When the switch
transistor 1 is conductive according to signals on the select
line 6, data signals run through the data line 7 and the drain
electrode and source electrode of the switch transistor and
are stored in the storage element 3 (i.¢. the conductive switch
transistor charges the storage capacitor). In the mean time,
according to the properties of the drive transistor 2, the
bridging voltage of the storage element 3 determines the
current of the drive transistor 2 that drives the OLED 8§.
According to the properties of the OLED 5, different driving
currents actuate the OLED § to generate light of different
intensity.

[0003] However, in the event of problems occurred in
manufacturing process or presence of particles that results in
abnormal short circuit or excessive current in the drive
transistor 2 of the pixels, voltage source will be directly
applied on the OLED and result in over lighting of the
OLED or piercing that causes short circuit, and result in the
voltage source (Vdd) 8 being directly applied on the com-
mon electrode. This could disable the entire panel from
displaying pictures. Or short circuits might simultaneously
occur to the drive transistors and OLED in the pixels due to
problems of manufacturing processes and particles and
result in no lighting of OLED elements in the pixels and
producing defects. It could also happen that the OLED
elements are short circuit due to problems of manufacturing
processes and particles and result in no lighting of the OLED
elements and produce defects.
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SUMMARY OF THE INVENTION

[0004] Therefore the primary object of the invention is to
resolve the aforesaid disadvantages. The invention adds a
ballast resistor between the drive transistor and the OLED.
When short circuit or excessive current occurs to the drive
transistor, the voltage source Vdd is not directly applied on
the OLED, but rather passes through the resistor before
applying on the OLED. Hence the voltage bridging the
OLED may be reduced to prevent over lighting of the OLED
or short circuit resulting from piercing caused by excessive
current. In the event that short circuit occurs to the OLED,
the ballast transistor prevents the voltage source and the
common electrode from directly occurring short circuit
together, thereby even if the whole panel has point defect, it
still can display picture normally.

[0005] In order to achieve the foregoing object, the inven-
tion connects one end of the ballast resistor to the drain
electrode of the drive transistor and another end connecting
to the input end of the OLED.

[0006] The foregoing, as well as additional objects, fea-
tures and advantages of the invention will be more readily
apparent from the following detailed description, which
proceeds with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a schematic view of the structure of a
single pixel of a conventional AMOLED panel.

[0008] FIG. 2 is a schematic view of the structure of a first
embodiment of a single pixel of the AMOLED panel of the
invention.

[0009] FIG. 3 is a schematic view of a second embodi-
ment of the invention.

[0010] FIG. 4 is a schematic view of a third embodiment
of the invention.

[0011] FIG. 5is a schematic view of a fourth embodiment
of the invention.

[0012] FIG. 6 is a schematic view of a fifth embodiment
of the invention.

[0013] FIG. 7 is a schematic view of a sixth embodiment
of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0014] Refer to FIG. 2 for the structure of a first embodi-
ment of a pixel unit of the AMOLED array panel of the
invention. The apparatus of the invention for improving the
yield and uniformity of the AMOLED panel is to add a
ballast resistor between the drive transistor and the OLED of
every pixel unit. The ballast resistor can prevent a great
amount of drain current from pouring from the voltage
source Vdd to the common electrode when the drive tran-
sistor and the OLED are short that might cause the entire
panel unable to display pictures.

[0015] To implement the apparatus mentioned above, the
pixel unit 10 adopted in the invention includes a switch
transistor 1, a drive transistor 2, a storage element 3, a ballast
resistor 4 and an OLED 5.

[0016] The switch transistor 1 may be, but not limited to,
a N-channel or P-channel metal oxide semiconductor field
effect transistor (MOSFET) or thin film transistor (TFT).
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The switch transistor 1 has a gate electrode 11 and a drain
electrode 12 connecting respectively to a select line 6 and a
data line 7.

[0017] The drive transistor 2 may be, but not limited to, a
N-channel or P-channel MOSFET or TFT (P-channel is
shown in FIG. 2). The drive transistor 2 has a source
electrode 21 connecting to a voltage source 8 and a gate
electrode 22 connecting to a source electrode 13 of the
switch transistor 1.

[0018] The storage element 3 may be, but not limited to,
a capacitor which has one end connecting to the source
electrode 21 of the drive transistor 2 and another end
connecting to the juncture of the source electrode 13 of the
switch transistor 1 and the gate electrode 22 of the drive
transistor 2.

[0019] The ballast transistor 4 may be, but not limited to,
a resistor or an element which has resistance properties, or
a variable resistor which has adjustable resistance. The
ballast transistor 4 has one end 41 connecting to the drain
electrode 23 of the drive transistor 2 and another end 42
connecting to the input end 51 of the OLED 5.

[0020] The OLED 5 has the input end 51 connecting to
one end 42 of the ballast resistor 4 and an output end 52
connecting to the common electrode.

[0021] When the pixel unit is being selected, the switch
transistor 1 becomes conductive depending on the signal
power of the select line 6. In the mean time, data signal is
transmitted from the data line 7 through the drain electrode
12 and source electrode 13 of the switch transistor 1, and is
stored in the storage element 3 (i.e. charge the capacitor after
the switch transistor becomes conductive). According to the
properties of the drive transistor 2, the bridging voltage of
the storage element 3 determines the amount of current
which the drive transistor 2 drives the OLED 5. And
according to the properties of the OLED 8§, different drive
currents actuate the OLED 5 to generate lights of different
intensities. In the event of problems occurred resulting from
the manufacturing processes or particles that cause short
circuit or excessive current occurring to the drive transistor
2, the addition of the ballast resistor 4 between the drive
transistor 2 and the OLED 5 prevents the voltage source Vdd
8 from directly applying on the OLED 5. Instead, the ballast
resistor 4 is applied before reaching the OLED 5. Thus the
voltage bridging the OLED 5 may be reduced, and over
lighting of the OLED 3§ or short circuit resulting from
piercing may be prevented. Even if short circuit occurs to the
OLED 5, the addition of the ballast resistor 4 can prevent the
voltage source 8 and the common electrode from directly
occurring short circuit together. Thus the entire panel can
still display pictures normally even with point defect.

[0022] Refer to FIG. 3 for a second embodiment of the
invention. In this embodiment, the drive transistor 2, the
ballast resistor 4 and the OLED 35 of the pixel unit 10 form
a redundancy serial circuit 9. A plurality of the redundancy
serial circuits 9 are provided. Hence if one set of the drive
transistor 2 and the OLED § is short circuit, the ballast
resistor 4 prevents the voltage source 8 and the ground from
directly occurring short circuit together. Other sets of the
drive transistor 2, ballast resistor 4 and OLED 5 of the
redundancy serial circuits in the pixel can still function
normally (other OLED elements in the pixel unit can still
generate light). Thus the panel can be prevented from
occurring point defect.

[0023] Refer to FIG. 4 for a third embodiment of the
invention. In this embodiment, the resistor element 4 and the
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OLED 5 of the pixel unit 10 form a redundancy serial circuit
20. A plurality of the redundancy serial circuits 20 are
provided. Hence if one OLED 35 is short circuit, the ballast
resistor 4 prevents the drain electrode 23 of the drive
transistor 2 and the common electrode from directly occur-
ring short circuit and causing a great variation of drive
current. Other sets of the ballast resistor 4 and OLED 5 of
the redundancy serial circuits in the pixel can still function
normally (other OLED elements can still generate light).
Thus the panel can be prevented from occurring point defect.

[0024] Refer to FIG. 5 for a fourth embodiment of the
invention. In this embodiment, a plurality of pixel units 10
are laid in an array fashion to form an OLED panel structure.
The gate electrodes 11 of the switch transistor 1 of the pixel
units 10 of the same column are connected to a select line 40,
while the drain electrodes 12 of the switch transistor 1 of the

pixel units 10 of the same row are connected to a data line
30.

[0025] Refer to. FIG. 6 for a fifth embodiment of the
invention. In this embodiment, the pixel units 10 that include
a plurality of redundancy serial circuits 9 each consisting of
a drive transistor 2, ballast resistor 4 and OLED 5 are
connected to form an integrated OLED panel structure. The
gate electrodes 11 of the switch transistors 1 of the pixel
units of the same column are connected to a select line 40,
while the drain electrodes 12 of the switch transistors 1 of
the pixel units 10 of the same row are connected to a data
line 30. In the event that any set of drive transistor 2 and
OLED 5 of every pixel unit 10 are short circuit, the ballast
resistor 4 can prevent the voltage source 8§ and the common
electrode from directly occurring short circuit together,
while other sets redundancy serial circuits that contain the
driver transistor 2, ballast resistor 4 and OLED 5 can still
function normally (other OLED elements can still generate
light). Thus the panel can be prevented from occurring point
defect.

[0026] Refer to FIG. 7 for a sixth embodiment of the
invention. In this embodiment, the pixel units 10 that include
a plurality of redundancy serial circuits 20 each consisting of
a ballast resistor 4 and an OLED 5 are connected to form an
integrated OLED panel structure. The gate electrodes 11 of
the switch transistor 1 of the pixel units 10 of the same
column are connected to a select line 40, while the drain
electrodes 12 of the switch transistor 1 of the pixel units 10
of the same row are connected to a data line 30. In the event
that any one OLED 5 is short circuit, the ballast resistor 4
can prevent the drain electrode 23 of the drive transistor 2
and the common electrode from directly occurring short
circuit and causing a great variation of drive current.
Thereby other sets of serial circuits that consist of the ballast
resistor 4 and OLED 5 can still function normally (other
OLED elements can still generate light). Thus the panel can
be prevented from occurring point defect.

[0027] In addition, when the ballast resistor 4 is adopted
on the cathode end or anode end of a passive matrix OLED,
the cross-talk problem can also be improved.

[0028] While the preferred embodiments of the invention
have been set forth for the purpose of disclosure, modifica-
tions of the disclosed embodiments of the invention as well
as other embodiments thereof may occur to those skilled in
the art. Accordingly, the appended claims are intended to
cover all embodiments which do not depart from the spirit
and scope of the invention.
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What is claimed is:

1. An apparatus for improving yields and uniformity of an
active matrix organic light emitting diode (AMOLED) panel
which consists of a plurality of pixel units, each of the pixel
units comprising:

a switch transistor having a gate electrode, a drain elec-
trode and a source electrode, the drain electrode and the
gate electrode connecting respectively to a data line and
a select line;

adrive transistor having a gate electrode, a drain electrode
and a source electrode, the source electrode connecting
to an input end of a voltage source, the gate electrode
connecting to the source electrode of the switch tran-
sistor;

astorage element having one end connecting to the source
electrode of the drive transistor or a common electrode
and another end connecting to the source electrode of
the switch transistor and the gate electrode of the drive
transistor;

a ballast resistor having one end connecting to the drain
electrode of the drive transistor; and

an organic light emitting diode (OLED) having an input
end connecting to another end of the ballast resistor and
an output end connecting to a common electrode;

wherein the ballast resistor prevents the voltage source
and the common electrode from occurring short circuit
together when short circuit has occurred to the drive
transistor and the OLED of the pixel unit so that the
entire panel is still functioning normally regardless
existing of point defect.

2. The apparatus of claim 1, wherein the switch transistor
and the drive transistor are selectively N-channel or P-chan-
nel metal oxide semiconductor field effect transistors (MOS-
FETs) or thin film transistors (TFTs).

3. The apparatus of claim 1, wherein the storage element
is a capacitor.

4. The apparatus of claim 1, wherein the ballast resistor is
a resistor.

5. The apparatus of claim 1, wherein the ballast resistor is
a variable resistor.

6. The apparatus of claim 1, wherein the ballast resistor is
an element which has resistance properties.

7. An apparatus for improving yields and uniformity of an
active matrix organic light emitting diode (AMOLED) panel
which consists of a plurality of pixel units, each of the pixel
units comprising:

a switch transistor which has a gate electrode, a drain
electrode and a source electrode, the drain electrode
and the gate electrode connecting respectively to a data
line and a select line;

a redundancy serial circuit connecting to the source
electrode of the switch transistor; and

a storage element having one end connecting to a voltage
source of the redundancy serial circuit and another end
connecting to the source electrode of the switch tran-
sistor;
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wherein the redundancy serial circuit prevents the panel
from occurring point defect.

8. The apparatus of claim 7, wherein the redundancy serial
circuit consists of a drive transistor, a ballast resistor and an
OLED connecting in a serial fashion.

9. The apparatus of claim 8, wherein the drive transistor
includes a gate electrode, a drain electrode and a source
electrode, the source electrode connecting to the input end of
the voltage source, the gate electrode connecting to the
source electrode of the switch transistor and one end of the
storage element, the drain electrode connecting to one end of
the ballast resistor.

10. The apparatus of claim 8, wherein the ballast resistor
has one end connecting to the drain electrode of the drive
transistor and another end connecting to an input end of the
OLED.

11. The apparatus of claim 8, wherein the OLED has an
input end connecting to one end of the ballast transistor and
an output end connecting to a common electrode.

12. The apparatus of claim 7, wherein each pixel unit
connects to a plurality of the redundancy serial circuits.

13. An apparatus for improving yields and uniformity of
an active matrix organic light emitting diode (AMOLED)
panel which consists of a plurality of pixel units, each of the
pixel elements comprising:

a switch transistor having a gate electrode, a drain elec-
trode and a source electrode, the drain electrode and the
gate electrode connecting respectively to a data line and
a select line;

a drive transistor having a gate electrode, a drain electrode
and a source electrode, the source electrode connecting
to an input end of a voltage source, the gate electrode
connecting to the source electrode of the switch tran-
sistor;

a storage element having one end connecting to the input
end of the voltage source or a common electrode and
another end connecting to the source electrode of the
switch transistor and the gate electrode of the drive
transistor; and

a redundancy serial circuit connecting to the drain elec-
trode of the drive transistor for preventing point defect
from occurring to the panel.

14. The apparatus of claim 13, wherein the redundancy

serial circuit consists of a ballast resistor and an OLED.

15. The apparatus of claim 14, wherein the ballast resistor
has one end connecting to the drain electrode of the drive
transistor and another end connecting to the OLED.

16. The apparatus of claim 14, wherein the OLED has an
input end connecting to one end of the resistor element and
an output end connecting to a common electrode.

17. The apparatus of claim 13, wherein each pixel unit
connects to a plurality of redundancy serial circuits.
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