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PIXLE CIRCUIT SYSTEM FOR ALIGHT 
EMITTING DISPLAY 

FIELD OF THE INVENTION 

0001. The present invention relates to a lightly doped 
drain thin film transistor (LDD-TFT) structure, more par 
ticularly to a LDD-TFT in pixel circuit of a display device. 

BACKGROUND OF THE INVENTION 

0002. Due to rapid advance in the semiconductor fabri 
cation technology, the thin film transistor (TFT) structure 
can be manufactured in compact size more than ever. As a 
result, the channel region formed between the Source and 
drain of a TFT structure is accordingly reduced in the length. 
Decrease in the length of the channel region results in 
decrease of the threshold Voltage, the leakage current from 
the conventional TFT structure and the hot electron effects, 
a total of which affects the operational performance of the 
conventional TFT structure. In order to remedy the above 
mentioned problem, a lightly doped drain (LDD) structure is 
proposed in the prior art so as to reduce the electric field at 
the junction of the drain, thereby lowering the hot electron 
effects. 

0003) A large amount of TFTs are employed during the 
designing of the pixel circuit and the peripheral driving 
circuit within an organic light emitting display (OLED). 
Since the function and the operational conditions of the pixel 
circuit and the peripheral driving circuit are different from 
each other, the characteristics required by the TFTs also 
differ. To the pixel circuit end, the TFT structure serves as a 
switch for permitting flow of current therethrough in order 
to control the performance of gray scale of the OLED. 
Therefore, for maintaining the performance of the light 
emitting display in the normal condition (standard condi 
tion), it is preferable to reduce the leakage current from the 
TFT Structure. 

0004 FIG. 1 shows a sectional view of a conventional 
lightly doped drain thin film transistor (LDD-TFT) structure. 
The LDD-TFT 10 includes a substrate 12, a semiconductor 
layer 14 deposited on the Substrate 12, a gate insulating 
(dielectric) layer 16 deposited on the semiconductor layer 
14, and a gate electrode 18 deposited on the gate insulating 
layer 16. The semiconductor layer 14 includes two lightly 
doped drains 140, 142 and two sources/drains 144, 146 
respectively disposed on left and right sides of the lightly 
doped drains 140, 142 and symmetric under the gate 18. A 
channel region 148 is defined between the lightly doped 
drains 140, 142. N-type impurities are used to form the 
lightly doped drain regions for reducing the leakage current 
from the conventional LDD-TFT structure 10 so as to avoid 
the hot electron effects around the sources/drains 144, 146 
regions caused due to the high electrical field. 
0005. The lightly doped drains 140, 142 respectively 
have higher resistance than the sources/drains 144, 146 due 
to low dopant concentration. Therefore, the total resistance 
of series resistors of the sources/drains 144, 146 will be 
increased to cause the lower electron drift speed and the 
lower operation speed of the whole device. Under this 
condition, the operation speed of component must be sac 
rificed inevitably if one wishes to improve the leakage 
current problem of the conventional TFT structure. During 
the designing of the LDD-TFT structure, the trade-off 

Jan. 11, 2007 

between the characteristics of the electron drift speed or the 
leakage current is an essential factor should be taken. 
0006 FIG. 2 shows a pixel circuit of a display which 
serves as the drive circuit in a conventional active matrix 
light emitting display. The pixel circuit comprises a dual 
gate LDD-TFT N1, a data line D1, a scan line S1, a driving 
transistor P1, a capacitor C1, and a light emitting diode 
(LED) L1. The dual gate LDD-TFT N1 has a source coupled 
to the data line D1 and a gate coupled to the scanning line 
S1. The driving transistor P1 has a gate coupled to the drain 
of the dual gate LDD-TFT N1. The capacitor C1 has a first 
end coupled to the source of the dual gate LDD-TFT N1 and 
the gate of the driving transistor P1. The LED L1 has a 
positive end coupled to the drain of the driving transistor P1. 
0007 When the scan line S1 is driven, the dual gate 
LDD-TFT N1 is switched on and the signal from the data 
line D1 is inputted to the capacitor C1 and the gate of the 
driving transistor P1. Then the driving transistor P1 drives 
the LED L1 to control the performance of the gray scale. 
0008. The absence of the scanning signal from the scan 
ning line S1 results in switching off the dual gate LDD-TFT 
N1, and the potential at a node B is low. At this condition, 
the electric charge of the capacitor is high potential to 
maintain the driving transistor P1 in the switch-off state, and 
the potential at a node A is high. Thus, a current leaks out 
from the node A toward the node B due to the potential of 
the node A higher than the potential of the node B. 
0009. Therefore, the present invention is to find a way to 
improve the structure of the components in the pixel circuit 
for reducing the amount of leakage current in the pixel 
circuit. 

SUMMARY OF THE INVENTION 

0010. The object of the present invention is to improve 
the structure of the components in the pixel circuit so as to 
reduce the amount of leakage current therefrom. 
0011) Another object of the present invention is to pro 
vide a dual gate transistor having different lengths of the 
lightly doped drains so as to reduce the series resistance 
between the Source and the drains of the dual gate transistor 
to avoid the low speed of the dual gate transistor. 
0012. In one aspect of the present invention, a pixel 
circuit is proposed for driving a plurality of pixel units 
within a display. The pixel circuit includes: a plurality of 
scanning lines disposed to be formed within the display 
device for transmitting scanning signals to the pixel units; a 
plurality of data lines disposed to be formed within the 
display transversely crossing the scanning lines for trans 
mitting data signals to the pixel units, respectively; a plu 
rality of lightly doped drain thin film transistors (LDD 
TFT). The one of LDD-TFTs is coupled to a respective 
scanning line, a respective data line and a driving transistor. 
The LDD-TFT includes a first lightly doped drain that is 
most closed to the driving transistor and that has a first 
length, and a second lightly doped drain has a second length 
shorter than the first length. 
0013 The present invention is employing the lightly 
doped drain to reduce the leakage current. The series resistor 
between the source and the drain can be decreased while the 
lightly doped drain of the transistor closed to the drain is 
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canceled or reduced the length, so as to raise the speed of the 
electron drift and the operation speed of the transistor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. Other features and advantages of this invention will 
become more apparent in the following detailed description 
of the preferred embodiments of this invention, with refer 
ence to the accompanying drawings, in which: 
0.015 FIG. 1 shows a sectional view of a conventional 
LDD-TFT structure; 

0016 FIG. 2 shows a pixel circuit unit of a conventional 
display device; 
0017 FIG. 3A show a pixel circuit of the present inven 
tion; and 

0018 FIG. 3B shows a sectional view of an LDD-TFT 
structure of the present invention. 

DETAILED DESCCRIPTIONS OF THE 
PREFERRED EMBODIMENTS 

0019 Referring to FIG. 3A, it illustrates a preferred 
embodiment of a pixel unit in accordance with the present 
invention. The pixel circuit is applied to a driving circuit of 
an active matrix light emitting display which is driving by 
the current and has a plurality of pixel units. The pixel unit 
comprises a data line D1, a scan line S1, a dual gate thin film 
transistor (TFT) N2, a driving transistor P1, a capacitor C1, 
and a light emitting diode (LED) L1. The drain of the dual 
gate TFT N2 is connected to the data line D1, the gate of the 
dual gate TFT N2 is connected to the scan line S1, and the 
source of the dual gate TFT N2 is connected to the gate of 
the driving transistor P1. One terminal of the capacitor C1 
is connected to the source of the dual gate TFT N2 and the 
gate of the driving transistor P1. The anode of the LED L1 
is connected to the drain of the driving transistor P1. 
0020 Referring to FIG. 3B, it illustrates a dual gate TFT 
having asymmetric lightly doped drains in accordance with 
the present invention. It is noted in this embodiment illus 
trated is a dual gate TFT N2, however, an n-type TFT can 
also be applied. The dual gate TFTN2 comprises a substrate 
22, a semiconductor layer 24 deposited on the Substrate 22, 
an insulating layer 26 deposited on the semiconductor layer 
24, and dual gates 28 deposited on the insulating layer 26. 
0021. The dual gates 28 are composed with a first gate 
281 and a second gate 282, and the semiconductor layer 24 
comprises a source 241, a first lightly doped drain 240, a 
first channel region 247, a second lightly doped drain 242, 
a drain/source 243, a third lightly doped drain 244, a second 
channel region 249, a fourth lightly doped drain 246, and a 
drain 245 arranged in turn. The first channel region 247 is 
formed between the first and the second lightly doped drains 
240, 242 and located under the first gate 281. The second 
channel region 249 is formed between the third and the 
fourth lightly doped drains 244, 246 and located under the 
second gate 282. The first lightly doped drain 240 is most 
closed to the driving transistor P1 and has the longest length 
than other lightly doped drains 242, 244, 246. 
0022. In the structure of the dual gate TFT N2, as 
illustrated in FIG.3B, the first and the second gates have two 
side walls respectively and overlap the parts of the lightly 
doped drains. However, it is optional to have the side walls 
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of the gates overlap the parts of the lightly doped drains, and 
the relative location regarding to the gates and the lightly 
doped drains can be disposed arbitrarily according to the 
requirement of the electric design of the component. 
0023 Generally speaking, there are two manner to mea 
sure the length of the lightly doped drain. As shown in FIG. 
3, one manner is to measure the distance between two ends 
of the first lightly doped drain 240 and to define the length 
of the lightly doped drain to be H1, the other manner is to 
measure the distance between one end of the first gate 281 
and one end of the first lightly doped drain and to define the 
length of the lightly doped drain to be H2. Both the two 
different lengths of the lightly doped drains H1, H2 can be 
used in the present invention. 
0024. In this embodiment, the first, the second, the third 
and the fourth length of the lightly doped drains 240, 242, 
244, 246 are designed with 3 unit of length, 1 unit of length, 
1 unit of length, and 1 unit of length respectively. The length 
of the first lightly doped drain is lengthened to decrease the 
leakage current, and the length of the first lightly doped 
drain is longer than that of other lightly doped drains to 
increase the total resistance of the leakage current path from 
the node A to the node B for decreasing the leakage current. 
0025 The other lightly doped drains can be shortened or 
even canceled because the lengths of the other three lightly 
doped drains will not influence the leakage current problem. 
The shortened lengths of the lightly doped drains can 
decrease the series resistor from the source 240 to the drain 
245 and raise the speed of the electric drift and the operation 
speed of the component. In other words, the lengths of the 
other three lightly doped drains can be designed to be 
smaller than the length of the first lightly doped drain. 
0026 Compared with the structure of the conventional 
symmetric LDD-TFT, the present invention is employing 
the asymmetric LDD-TFT which is defined by lengthening 
the length of the lightly doped drain at one side of the 
LDD-TFT for decreasing the leakage current from the side 
of the LDD-TFT which is sensitive to the leakage current 
problem. 
0027. In the present invention, the proportion of the 
lengths of the lightly doped drains of the dual gate LDD 
TFT can be adjusted arbitrarily according to the design 
requirement. For instance, the first length is longer than each 
of the second, third and fourth lengths, and the second, third 
and fourth lengths can be different to each other; the first and 
third lengths are equivalent to each other, the second and 
fourth lengths are equivalent to each other, and the first 
length is longer than the second length; and the first and 
second lengths are equivalent to each other, the third and 
fourth lengths are equivalent to each other, the first length is 
longer than the third length. 
0028. Even only the dual gate asymmetric LDD-TFT is 
illustrated in the embodiment of the present invention, but 
the design and manner can also be employed in a single gate 
asymmetric LDD-TFT, and further can be employed in a 
bottom-gate LDD-TFT to obtain the same effect. 
0029. In general, when the TFT is turned off, the electric 
field between the source and the substrate is still existent to 
result in the leakage current. It means that the source region 
of the TFT is sensitive to the leakage current. Therefore, in 
the present invention, the length of the lightly doped drain 
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which is closed to the source is lengthened to decrease the 
leakage current, and the other lightly doped drains can be 
canceled or shortened to decrease the series resistance from 
the drain to the source and to raise the speed of the electric 
drift and the operation speed of the component. 
0030 Compared with the structure of the conventional 
symmetric LDD-TFT, the LDD-TFT employed in the 
present invention comprises asymmetric lightly doped 
drains by lengthening the length of the lightly doped drain 
closed to the Source for decreasing the leakage current from 
the side of the LDD-TFT which is sensitive to the leakage 
current problem. Besides, the length of the lightly doped 
drain closed to the drain can be shortened or canceled to 
decrease the series resistance from the drain to the Source 
and to raise the speed of the electric drift and the operation 
speed of the component. 
0031. Although the present invention and its advantages 
have been described in detail, as well as some variations 
over the disclosed embodiments, it should be understood 
that various other changes, Substitutions and alterations can 
be made herein without departing from the spirit and scope 
of the invention as defined by the appended claims. 
We claim: 

1. A pixel circuit for driving a plurality of pixel units on 
a panel of a display, the pixel circuit comprising: 

a plurality of scanning lines, disposed on the panel of the 
display, for transmitting scanning signals to the pixel 
units: 

a plurality of data lines, disposed on the panel of the 
display and transversely crossing the scanning lines, for 
transmitting data signals to the pixel units; 

a plurality of driving transistors; and 
a plurality of lightly doped drain thin film transistors 

(LDD-TFTs), each being coupled to a corresponding 
Scanning line, a corresponding data line and a corre 
sponding driving transistor, each LDD-TFT including a 
first and a second lightly doped drains, wherein the first 
lightly doped drain is most closed to the driving tran 
sistor having the longest length of the lightly doped 
drain. 

2. The pixel circuit according to claim 1, wherein the 
plurality of LDD-TFTs are a dual gate thin film transistor 
including a first gate and a second gate. 

3. The pixel circuit according to claim 2, wherein the 
plurality of LDD-TFTs further include a third lightly doped 
drain and a fourth lightly doped drain, the first gate being 
generally cooperated with the first and second lightly doped 
drains, the second gate being generally cooperated with the 
third and fourth lightly doped drains, the third and fourth 
lightly doped drains respectively having third and fourth 
lengths, the first length being longer than each of the second, 
third and fourth lengths. 
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4. The pixel circuit according to claim 3, wherein the 
second length, the third length and the fourth length are 
equivalent to one another. 

5. The pixel circuit according to claim 3, wherein the first 
and third lengths are equivalent to each other, the second and 
fourth lengths are equivalent to each other, and the first 
length is longer than the second length. 

6. The pixel circuit according to claim 3, wherein the first 
and second lengths are equivalent to each other, the third and 
fourth lengths are equivalent to each other, and the first 
length is longer than the third length. 

7. A pixel circuit for driving an active matrix light 
emitting display, comprising: 

a lightly doped drain thin film transistor (LDD-TFT) 
adapted to be turned on in response to a scanning signal 
So as to transmit a data signal therethrough, the LDD 
TFT including a first lightly doped drain having a first 
length, and a second lightly doped drain having a 
second length different from the first length; 

a driving transistor for permitting a current therethrough 
to convey the data signal; and 

a light emitting diode (LED) driven by the current through 
the driving transistor, 

wherein the first lightly doped drain is most closed to the 
driving transistor, and the first length is longer than the 
Second length. 

8. The pixel circuit according to claim 7, wherein the 
LDD-TFT is a dual gate thin film transistor having a first 
gate and a second gate. 

9. The pixel circuit according to claim 8, wherein the 
LDD-TFT further includes a third lightly doped drain and a 
fourth lightly doped drain, the first gate is generally coop 
erated with the first and second lightly doped drains, the 
second gate is generally cooperated with the third and fourth 
lightly doped drains, the third and fourth lightly doped 
drains have a third and fourth lengths, respectively, and the 
first length is longer than each of the second, third and fourth 
lengths. 

10. The pixel circuit according to claim 9, wherein the 
second length, the third length and the fourth length are 
equivalent to one another. 

11. The pixel circuit according to claim 9, wherein the first 
and third lengths are equivalent to each other, the second and 
fourth lengths are equivalent to each other, and the first 
length is longer than the second length. 

12. The pixel circuit according to claim 9, wherein the 
first and second lengths are equivalent to each other, the 
third and fourth lengths are equivalent to each other, and the 
first length is longer than the third length. 
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