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ACTIVE MATRIX ORGANIC LIGHT
EMITTING DIODE PIXEL UNIT

[0001] This application claims the benefit of Taiwan appli-
cation Serial No. 095116267, filed May 8, 2006, the subject
matter of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates in general to an active matrix
organic light emitting diode (OLED) pixel unit, and more
particularly to an active matrix OLED pixel unit applied in
a liquid crystal display.

[0004] 2. Description of the Related Art

[0005] FIG. 1 is a circuit diagram of a conventional active
matrix OLED pixel unit. Referring 1o FIG. 1, the pixel unit
includes a first switch 104, a second switch 106, a first
transistor 105, a second transistor 108, a capacitor 107 and
an OLED 109.

[0006] The first switch 104 has its control end for receiv-
ing a first scan signal SC1, its first end for receiving a data
signal DT1 and its second end coupled to a second end of a
first transistor 105. The first transistor 105 has its first end
coupled to a positive voltage, its control end coupled to its
second end and a first end of the second switch 106. The
second switch 106 has its control end for receiving a second
scan signal SC2 and its second end coupled to a control end
of the second transistor 108. The second transistor has its
first end coupled to the positive voltage and its second end
coupled to an anode of the OLED 109. The cathode of the
OLED 109 is coupled to a ground. The capacitor 107 is
coupled between the positive voltage and the control end of
the second transistor 108.

[0007] When the first scan signal SC1 and the second scan
signal SC2 are enabled, the switches 104 and 106 are turned
on to charge the capacitor 107 and a current corresponding
to the data signal DT1 flows through the transistor 105.
When the switch 106 is turned on, the transistors 105 and
108 form a current mirror structure such that the current
corresponding to the data signal DT1 flows through the
transistor 108 to generate a corresponding luminance of the
OLED. When the first scan signal SC1 and the second scan
signal SC2 are disabled, the switches 104 and 106 are turned
off. The voltage drop across the capacitor 107 is unchanged,
the transistor 108 remains to have the same current and thus
the OLED 109 is still turned on.

[0008] According to the above design, the conventional
structure of active matrix OLED pixel unit is still lack of
design variety in manufacturing process when the extra
wiring layout is needed to achieve a better electrical prop-
erty.

SUMMARY OF THE INVENTION

[0009] The invention is directed to an active matrix OLED
pixel unit using four transistors and a capacitor to achieve
the purpose of controlling the OLED.

[0010] According to the present invention, an active
matrix OLED pixel unit is provided. The active matrix
OLED pixel unit comprises a first switch, a second switch,
a first transistor, a second transistor and an energy storage
device. The first switch has its first end for receiving a data
signal, its control end for receiving a first scan signal, and its
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second end coupled to a first node. The second switch has its
first end coupled to the first node, its second end coupled to
a second node, and its control end for receiving a second
scan signal. The first transistor has its first end coupled to the
first node, its control end coupled to the first node, and its
second end coupled to a fourth node. The second transistor
has its first end coupled to a third node, its second end
coupled to the fourth node, and its control end coupled to the
second node. The OLED is coupled between the third node
and a fifth node, wherein the fifth node is coupled to a
positive voltage or a ground. The energy storage device is
coupled between the second node and the fifth node.
[0011] The invention will become apparent from the fol-
lowing detailed description of the preferred but non-limiting
embodiments. The following description is made with ref-
erence to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a circuit diagram of a conventional active
matrix OLED pixel unit.

[0013] FIG. 2 is a circuit diagram of a conventional active
matrix OLED pixel unit according to a preferred embodi-
ment of the invention.

[0014] FIG. 3 is a circuit diagram of another active matrix
OLED pixel unit according to a preferred embodiment of the
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0015] The active matrix OLED pixel unit according to the
embodiment of the invention includes four transistors and a
capacitor to achieve the purpose of controlling the OLED.
Two transistors of them are switches for receiving a scan
signal and another two transistors of them form a current
mirror structure to send a current of data signal to the OLED.
In the following description, the pixel units formed by
N-type metal oxide semiconductor (NMOS) transistors and
P-type metal oxide semiconductor (PMOS) transistors are
illustrated by an embodiment respectively.

[0016] Referring to FIG. 2, a circuit diagram of a active
matrix OLED pixel unit according to a preferred embodi-
ment of the invention is shown. The active matrix OLED
pixel unit includes a first switch 204, a second switch 206,
a first transistor 205, a second transistor 208, a capacitor 207
and an OLED 209. The first switch 204, the second switch
206, the first transistor 205 and the second transistor 208 are
all implemented by NMOS.

[0017] The first switch 204 has a control end for receiving
a first scan signal SC3, a first end for receiving a data signal
DT2, and a second end coupled to a first end of the first
transistor 205. The first transistor 205 has a second end
coupled to a ground, and a control end coupled to a first end
of the second switch 206 and a first end of the first transistor
205. The second switch 206 has a control end for receiving
a second scan signal SC4, and a second end coupled to a
control end of the second transistor 208. The second tran-
sistor 208 has a first end coupled to a cathode of the OLED
209 and a second end coupled to the ground. The anode of
the OLED 209 is coupled to a positive voltage. The capacitor
207 is coupled between the positive voltage and the control
end of the second transistor 208.

[0018] When the first scan signal SC3 and the second scan
signal SC4 are enabled, the switches 204 and 206 are turned



US 2007/0262939 Al

on to charge the capacitor 207 and a current corresponding
to the data signal DT2 flows through the transistor 205.
When the switch 206 is turned on, the transistors 205 and
208 form a current mirror structure such that the current
corresponding to the data signal DT2 flows through the
transistor 208 to generate a corresponding luminance of the
OLED. When the first scan signal SC3 and the second scan
signal SC4 are disabled, the switches 204 and 206 are turned
off. Since the voltage drop across the capacitor 207 is
unchanged, the transistor 208 remains to have the same
current, and thus the OLED 209 is still turned on.

[0019] Referring to FIG. 3, a circuit diagram of another
active matrix OLED pixel unit according to a preferred
embodiment of the invention is shown. The active matrix
OLED pixel unit includes a first switch 304, a second switch
306, a first transistor 305, a second transistor 308, a capaci-
tor 307 and an OLED 309. The first switch 304, the second
switch 306, the first transistor 305 and the second transistor
308 are all implemented by PMOS.

[0020] The first switch 304 has its control end for receiv-
ing a first scan signal SC5, its first end for receiving a data
signal DT3, and its second end coupled to a first end of the
first transistor 305. The first transistor 305 has its second end
coupled to a positive voltage and its first end, and its control
end coupled to a first end of the second switch 306. The
second switch 306 has its control end for receiving a second
scan signal SC6, and its second end coupled to a control end
of the second transistor 308. The second transistor 308 has
its first end coupled to the positive voltage and its second
end coupled to an anode of the OLED 309. The cathode of
the OLED 309 is coupled to a ground. The capacitor 307 is
coupled between the control end of the second transistor 308
and the ground.

[0021] When the first scan signal SC5 and the second scan
signal SC6 are enabled, the switches 304 and 306 are turned
on to charge the capacitor 307 and a current corresponding
to the data signal DT3 flows through the transistor 305.
When the switch 306 is turned on, the transistors 305 and
308 form a current mirror structure such that the current
corresponding to the data signal DT3 flows through the
transistor 308 to generate a corresponding luminance of the
OLED. When the first scan signal SC5 and the second scan
signal SC6 are disabled, the switches 304 and 306 are turned
off. Since the voltage drop across the capacitor 307 is
unchanged, the transistor 308 remains to have the same
current, and thus the OLED 309 is still turned on.

[0022] The active matrix OLED pixel unit disclosed by the
above embodiment of the invention uses two transistor
switches for receiving two scan signals and sends a data
signal to the OLED via a current mirror structure formed by
another two transistors for controlling the OLED luminance.
[0023] While the invention has been described by way of
example and in terms of a preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.
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What is claimed is:

1. An active matrix organic light emitting diode (OLED)

pixel unit, comprising:

a first switch, having its first end receiving a data signal,
its second end coupled to a first node and its control end
receiving a first scan signal;

a second switch, having its first end coupled to the first
node, a second end coupled to a second node and a
control end receiving a second scan signal;

a first transistor, having its first end coupled to the first
node, a second end coupled to a fourth node and a
control end coupled to the first node;

a second transistor, having its first end coupled to a third
node, a second end coupled to the fourth node and a
control end coupled to the second node;

an OLED, connected between the third node and a fifth
node coupled to a positive voltage or a ground; and

an energy storage device, coupled between the second
node and the fifth node.

2. The active matrix OLED pixel unit according to claim

1, wherein the first switch, the second switch, the first
transistor and the second transistor are implemented by a
N-type metal oxide semiconductor (NMOS).

3. The active matrix OLED pixel unit according to claim

2, wherein the OLED has an anode coupled to the fifth node
and a cathode coupled to the third node, the fourth node is
coupled to the ground and the fifth node is coupled to the
positive voltage.

4. The active matrix OLED pixel unit according to claim

3, wherein when the first scan signal and the second scan
signal are enabled, the first switch and the second switch are
turned on to charge the energy storage device and generate
a voltage drop across the energy storage device, and accord-
ingly the first transistor and the second transistor are turned
on to respectively generate a current corresponding to the
data signal such that the OLED can have a luminance
corresponding to the data signal.

5. The active matrix OLED pixel unit according to claim

1, wherein the first switch, the second switch, the first
transistor, and the second transistor are implemented by
P-type metal oxide semiconductor (PMOS).

6. The active matrix OLED pixel unit according to claim

5, wherein the OLED has an anode coupled to the third node
and a cathode coupled to the fifth node, the fourth node is
coupled to the positive voltage, and the fifth node is coupled
to the ground.

7. The active matrix OLED pixel unit according to claim

6, wherein when the first scan signal and second scan signal
are enabled, the first switch and the second switch are turned
on to charge the energy storage device and generate a
voltage drop across the energy storage device and accord-
ingly the first transistor and the second transistor are turned
on to respectively generate a current corresponding to the
data signal such that the OLED has a luminance correspond-
ing to the data signal.

8. The active matrix OLED pixel unit according to claim

1, wherein the energy storage device is a capacitor.
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