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(57) ABSTRACT 
A light-emitting diode light bar includes a printed circuit 
board and a light-emitting diode. The printed circuit board 
has a protective layer, a first signal line, and a first extension 
line. The LED is disposed on the first signal line and the first 
extension line. The protective layer is formed above the first 
signal line and the first extension line, and has an opening that 
exposes a portion of the first signal line, and a portion of the 
extension line, such that a first exposed length of the first 
signal line is Substantially equal to a second exposed length of 
the first extension line. 

20 Claims, 6 Drawing Sheets 
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1. 

LED LIGHT BAR AND BACKLIGHT 
MODULE 

RELATED APPLICATIONS 

This application claims priority to Taiwan Application 
Serial Number 100130730, filed Aug. 26, 2011, which is 
herein incorporated by reference. 

TECHNICAL FIELD 

The present disclosure generally relates to a light bar and a 
backlight module having the light bar. More particularly, the 
present disclosure relates to a light-emitting diode light bar 
and a backlight module having the light-emitting diode 
(LED) light bar. 

BACKGROUND 

Currently, light-emitting diodes (LEDs) are widely used in 
a backlight module for a liquid crystal display. The quantity of 
the light-emitting diodes is decreased to reduce the manufac 
ture cost of the liquid crystal display, thus resulting in a larger 
gap between two adjacent LEDs. Therefore, the optical 
design and assembling precision of the backlight module are 
more and more challenging. One of the key factors is to 
precisely align the LEDs in the vertical direction of the back 
light module. 

Nowadays, the LEDs are fixed on a printed circuit board 
(PCB) of a light bar with the surface mounting technology 
(SMT). First, a solder paste is printed on the soldering pads of 
the printed circuit board. Second, the LEDs are placed on the 
soldering pads having the Solder paste. Finally, the LEDs are 
fixed on the soldering pads by heating with a reflow furnace. 
However, even through the LEDs can be precisely placed on 
the soldering pads initially, yet portions of the signal lines 
connected and adjacent to the Soldering pads are exposed 
without being covered by the solder mask layer of the PCB, 
the molten solder will be easily distributed fully on the 
exposed areas due to its Surface tension property, thus causing 
the LEDs to be deviated from the original adhering positions 
on the soldering pads, also affecting the alignment precision 
of the LEDs in the vertical direction of the backlight module. 

Therefore, there is a need to improve the alignment posi 
tion of the LEDs in the vertical direction of the backlight 
module. 

SUMMARY 

One objective of the embodiments of the present invention 
is to provide a LED light bar of which light-emitting diodes 
can be precisely aligned to the soldering pads of a printed 
circuit board to effectively ensure positions of the LEDs in the 
vertical direction of the backlight module. 

To achieve these and other advantages and in accordance 
with the objective of the embodiments of the present inven 
tion, as the embodiment broadly describes herein, the 
embodiments of the present invention provides a light emit 
ting diode light bar including a printed circuit board (PCB) 
and a light-emitting diode. The printed circuit board includes 
a protective layer, a soldering pad, a first signal line, and a first 
extension line. The Soldering pad is formed on the printed 
circuitboard, and has a first side and a second side opposite to 
the first side. The first signal line is connected to the first side 
of the soldering pad, and the first extension line is connected 
to the second side of the soldering pad. The protective layer is 
formed on the first signal line and the first extension line, and 
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2 
has an opening to expose the Soldering pad, a portion of the 
first signal line and a portion of the first extension line. The 
first signal line has a first exposed length and the first exten 
sion line has a second exposed length. The second exposed 
length is Substantially equal to the first exposed length. 
The first extension line is aligned with the first signal line. 

The first signal line has a first exposed width and the first 
extension line has a second exposed width. The second 
exposed width is Substantially equal to the first exposed 
width. In addition, the first signal line and the first extension 
line are coplanar. The first signal line and the first extension 
line are collinear. 

In one embodiment, the printed circuit board may further 
include a second signal line and a second extension line. The 
second signal line is connected to a third side of the Soldering 
pad, and the second signal line has a third exposed length. The 
second extension line is connected to a fourth side of the 
soldering pad opposite to the third side. The second extension 
line has a fourth exposed length. The fourth exposed length is 
Substantially equal to the third exposed length. 

In addition, the second signal line is vertical to the first 
signal line. The second extension line is aligned with the 
second signal line. The second signal line has a third exposed 
width, and the second extension line has a fourth exposed 
width, and the fourth exposed width is substantially equal to 
the third exposed width. The second signal line and the sec 
ond extension line are coplanar. 

Alternatively, the light emitting diode light bar can include 
a printed circuit board (PCB) and a light-emitting diode. The 
printed circuit board further includes a first signal line, a first 
extension line and a protective layer formed above the first 
signal line and the first extension line. The protective layer has 
an opening to expose a portion of the first signal line and a 
portion of the first extension line, and the portion of the first 
signal line is symmetrical to the portion of the first extension 
line with a symmetrical axis. The light-emitting diode is fixed 
on the first signal line and the first extension line. The first 
signal line has a first exposed width and the first extension line 
has a second exposed width, and the second exposed width is 
substantially equal to the first exposed width. The first signal 
line has a first exposed length and the first extension line has 
a second exposed length, the second exposed length is Sub 
stantially equal to the first exposed length. In addition, the 
first extension line can be formed by a plurality of extension 
strips, and the first signal line and the first extension line are 
coplanar. A lead of the light-emitting diode can be a V-shaped 
lead, a U-shaped lead or an I-shaped lead. 

In addition, another embodiment according to the present 
invention is to provide a backlight module having the forego 
ing light emitting diode light bar, a light guide plate and a 
reflector. The light-emitting diode of the light emitting diode 
light bar has a first central axis, and the light guide plate is 
disposed adjacent to the light emitting diode light bar and has 
a second central axis. The position of the light-emitting diode 
connected to the soldering position on the soldering pad can 
be adjusted by using the extension line, thereby aligning the 
first central axis with the second central axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advan 
tages of this invention will be more readily appreciated as the 
same becomes better understood by reference to the follow 
ing detailed description, when taken in conjunction with the 
accompanying drawings, wherein: 

FIG. 1 illustrates a partial top view of a LED light bar 
according to a first embodiment of the present invention; 
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FIG. 2 illustrates a top view of a LED light bar according to 
a second embodiment of the present invention; 

FIG. 3 illustrates a top view of a LED light bar having an 
L-shaped soldering pad according to the present invention; 

FIG. 4 illustrates a cross-sectional view of a backlight 
module according to the present invention; 

FIG. 5 illustrates a top view of a LED light bar according to 
a further embodiment of the present invention; and 

FIG. 6 illustrates a top view of a LED and a print circuit 
board of a LED light bar according to a still further embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The following description is of the best presently contem 
plated mode of carrying out the present disclosure. This 
description is not to be taken in a limiting sense but is made 
merely for the purpose of describing the general principles of 
the invention. The scope of the invention should be deter 
mined by referencing the appended claims. 

Refer to FIG. 1. FIG. 1 illustrates a partial top view of a 
LED light bar according to a first embodiment of the present 
invention. The LED light bar 100 includes a printed circuit 
board (PCB) 110 and a light-emitting diode 160 (for conve 
niently explaining the structure of the printed circuit board 
110, the position of the light-emitting diode 160 is merely 
depicted by a dashed line), the printed circuit board 110 
further includes a soldering pad 120, a solder mask layer 130, 
a first signal line 140, and a first extension line 150 for tension 
balance. Generally, the light-emitting diode 160 is fixed on 
the soldering pad 120 with solder and the light-emitting diode 
160 can cover a partial area of the soldering pad 120 as 
illustrated in FIG. 2, but not limited to it. 
The soldering pad 120, the first signal line 140 and the first 

extension line 150 for tension balance are formed by etching 
a metal layer on the printed circuit board 110, and are formed 
in the same layer on the printed circuit board (PCB) 110. The 
metal layer is made of for example, copper. The soldering 
pad 120 is a rectangle or square, and has a first side 122 and a 
second side 124 opposite to the first side 122 in the vertical 
direction (Z-axis). The first signal line 140 is connected to the 
first side 122 for electrically connecting the soldering pad 120 
to a power source or any other electrical device for providing 
electronic signals to the light-emitting diode 160 through the 
first signal line 140 and the soldering pad 120. The first 
extension line 150 for tension balance is connected to the 
second side 124 to balance the surface tension of a molten 
solder in the SMT process, and therefore the first extension 
line 150 for tension balance can only be connected to the 
soldering pad 120 and no other electrical components are 
connected to the first extension line 150. In this embodiment, 
the first extension line 150 for tension balance is aligned with 
the first signal line 140 along the Z-axis. For example, the first 
extension line 150 for tension balance and the first signal line 
140 are collinear. In other words, the extensive direction of 
the first extension line 150 and the first signal line 140 are 
collinear. However, in another embodiment, the first exten 
sion line 150 for tension balance can be connected to any 
point of the second side 124 of the soldering pad 120. The 
solder mask layer 130, i.e. a protective layer, is formed on the 
first signal line 140 and the first extension line 150, and 
partially covers the first signal line 140 and the first extension 
line 150. The solder mask layer 130 has an opening 132 
positioned corresponding to the Soldering pad 120 to expose 
the soldering pad 120 for soldering the light-emitting diode 
160 thereon. 
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4 
The opening 132 of the solder mask layer 130 can not only 

expose the soldering pad 120 but also expose a portion of the 
first signal line 140 and a portion of the first extension line 150 
for tension balance. The portion of the first signal line 140 
exposed in the opening 132 has a first exposed metal length 
L1 and a first exposed metal width W1. The first exposed 
metal length L1 is a length of the first signal line 140 extend 
ing from the edge of the opening 132 of the Solder mask layer 
130 to the first side 122 of the soldering pad 120. The first 
exposed metal width W1 is a width of the first signal line 140 
within the opening 132 of the solder mask layer 130. The 
portion of the first extension line 150 exposed in the opening 
132 has a second exposed metal length L2 and a second 
exposed metal width W2. The second exposed metal length 
L2 is a length of the first extension line 150 extending from 
the edge of the opening 132 of the solder mask layer 130 to the 
second side 124 of the soldering pad 120. The second exposed 
metal width W2 is a width of the first extension line 150 
within the opening 132 of the solder mask layer 130. 

In a Surface mounting technology (SMT) process for fixing 
the light-emitting diode 160 on the soldering pad 120, the 
molten solder tends to concentrate on the exposed sheet metal 
due to the surface tension thereof. In this embodiment, the 
second exposed metal length L2 of the first extension line 150 
for tension balance is Substantially equal to a first exposed 
metallength L1 of the first signal line 140, that is, the exposed 
metallengths of the exposed sheet metals beside the Soldering 
pad 120 are substantially equal in the vertical direction 
(Z-axis). Therefore, the surface tension of the molten solder 
on the exposed sheet metal can be balanced in the vertical 
direction (Z-axis), so that the light-emitting diode 160 can be 
exactly aligned with the soldering pad 120. 

In addition, symmetrical and equal exposed areas of the 
exposed sheet metals beside the soldering pad in the vertical 
direction (Z-axis) can further ensure the surface tension bal 
ance thereof. For example, not only the first exposed metal 
length L1 is substantially equal to the second exposed metal 
length L2, but also the first exposed metal width W1 is sub 
stantially equal to the second exposed metal width W2. 

Refer to FIG. 2. FIG. 2 illustrates a top view of a LED light 
bar according to a second embodiment of the present inven 
tion. The first signal line 240 and the first extension line 250 
for tension balance are similar to those of the first embodi 
ment and are respectively connected to the first side 222 and 
the second side 224 opposite to the first side 222 of the 
soldering pad 220 in the vertical direction (Z-axis). In this 
embodiment, the printed circuit board 210 has an additional 
conductive line. That is, the soldering pad 220 has a third side 
226 and a fourth side 228 opposite to the third side 226 in the 
horizontal direction (X-axis). The second signal line 242 is 
connected to the third side 226, and is substantially vertical to 
the first signal line 240, and therefore the second signal line 
242 can electrically connect the soldering pad 220 to a power 
Source or any other electrical device for providing electronic 
signals to the light-emitting diode 260 through the second 
signal line 242 and the soldering pad 220. The second exten 
sion line 252 is connected to the fourth side 228 to balance the 
surface tension of the molten solder in the SMT process, and 
the second extension line 252 is not necessary to be electri 
cally connected to any other addition electrical device. In one 
embodiment, the second extension line 252 for tension bal 
ance is preferably aligned with the second signal line 242 in 
the X-axis. Furthermore, the second extension line 252 for 
tension balance can also be connected to any other point along 
the fourth side 228 of the soldering pad 220. 
The opening 232 of the solder mask layer 230 can expose 

a portion of the first signal line 240, a portion of the first 
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extension line 250 for tension balance, a portion of the second 
signal line 242 and a portion of the second extension line 252 
for tension balance. The portion of the first signal line 240 has 
a first exposed metallength L1 and a first exposed metal width 
W1. The first exposed metal length L1 is a length of the first 
signal line 240 extending from the edge of the opening 232 of 
the solder mask layer 230 to the first side 222 of the soldering 
pad 220. The first exposed metal width W1 is a width of the 
first signal line 240 within the opening 232 of the solder mask 
layer 230. The portion of the first extension line 250 for 
tension balance has a second exposed metal length L2 and a 
second exposed metal width W2. The second exposed metal 
length L2 is a length of the first extension line 250 for tension 
balance extending from the edge of the opening 232 of the 
solder mask layer 230 to the second side 224 of the soldering 
pad 220. The second exposed metal width W2 is a width of the 
first extension line 250 for tension balance within the opening 
232 of the solder mask layer 230. 
The portion of the second signal line 242 has a third 

exposed metal length L3 and a third exposed metal width W3. 
The third exposed metal length L3 is a length of the second 
signal line 242 extending from the edge of the opening 232 of 
the solder mask layer 230 to the third side 226 of the soldering 
pad 220. The third exposed metal width W3 is a width of the 
second signal line 242 within the opening 232 of the solder 
mask layer 230. The portion of the second extension line 252 
for tension balance has a fourth exposed metal length L4 and 
a fourth exposed metal width W4. The fourth exposed metal 
length L4 is a length of the second extension line 252 extend 
ing from the edge of the opening 232 of the Solder mask layer 
230 to the fourth side 228 of the soldering pad 220. The fourth 
exposed metal width W4 is a width of the second extension 
line 252 for tension balance within the opening 232 of the 
solder mask layer 230. 

In this embodiment, besides the second exposed metal 
length L2 of the first extension line 250 is substantially equal 
to the first exposed metal length L1 of the first signal line 240, 
and the fourth exposed metal length L4 of the second exten 
sion line 252 is substantially equal to the third exposed metal 
length L3 of the second signal line 242. That is, the exposed 
sheet metals beside the soldering pad 220 have substantially 
equal exposed metal lengths in the Z-axis. In addition, the 
exposed sheet metals beside the soldering pad 220 have sub 
stantially equal exposed metal lengths in the X-axis. There 
fore, the surface tensions of the molten solder can be balanced 
not only in the Z-axis but also in the X-axis so that the 
light-emitting diode 260 can effectively aim at the soldering 
pad 220. 

In addition, symmetric and equal areas of the exposed sheet 
metal beside the soldering pad 220 along the X-axis can 
further ensure the surface tension balance for the molten 
solder. For example, the third exposed metal length L3 is 
Substantially equal to the fourth exposed metal length L4, and 
as well the third exposed metal width W3 is substantially 
equal to the fourth exposed metal width W4. 
The Soldering pads of the foregoing embodiments are rect 

angular soldering pads or square soldering pads. However, a 
different shape soldering pad design for another LED light 
bar 300 is provided to fit the different terminals of the light 
emitting diodes. Refer to FIG.3. The soldering pad 320 can be 
L-shaped. The soldering pad 320 is formed on the printed 
circuit board 310, and has a first side 322 and a second side 
324 opposite to the first side 322 along the vertical direction 
(Z-axis), and has a third side 326 and a fourth side 328 along 
the horizontal direction (X-axis). The first signal line 340 is 
connected to the first side 322, a first extension line 350 for 
tension balance is connected to the second side 324, and a 
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6 
second signal line 342 is connected to the third side 326, and 
the second extension line 352 for tension balance is connected 
to the fourth side 328. The first signal line 322 and the second 
signal line 342 are used to connect the soldering pad 320 to 
the power source or any other electrical device for providing 
electronic signals to the light-emitting diode 360 through the 
first signal line 322 and the soldering pad 320. The first 
extension line 350 and the second extension line 352 can 
effectively balance the surface tension of the molten solder in 
the SMT process and are not necessary to be electrically 
connected to any additional device. 
An opening 332 of a solder mask layer 330 exposes a 

portion of the first signal line 340, a portion of the second 
signal line 342, a portion of the first extension line 350 for 
tension balance and a portion of the second extension line 352 
for tension balance. The portion of the first signal line 340 has 
a first exposed metallength L1 and a first exposed metal width 
W1. The portion of the first extension line 350 for tension 
balance has a second exposed metal length L2 and a second 
exposed metal width W2, and the portion of the second signal 
line 342 has a third exposed metal length L3 and a third 
exposed metal width W3, and the portion of the second exten 
sion line 352 for tension balance has a fourth exposed metal 
length L4 and a fourth exposed metal width W4. 

In addition, the second exposed metal length L2 of the first 
extension line 350 is substantially equal to the first exposed 
metallength L1 of the first signal line 340. The fourth exposed 
metal length L4 of the second extension line 352 is substan 
tially equal to the third exposed metal length L3 of the second 
signal line 342. Therefore, the surface tension of the molten 
solder can be balanced in the Z-axis and in the X-axis to 
effectively align the light-emitting diode 360 with the solder 
ing pad 320. 
The foregoing LED light bar having the extension lines for 

tension balance can be further used in the backlight module. 
For example, as shown in FIG. 4, a backlight module 40 
includes a LED light bar 400, a light guide plate 500 disposed 
adjacent to the LED light bar 400, a reflector 600 disposed 
under the light guide plate 500, and an optical film module 
700 disposed above the light guide plate 500. The LED light 
bar 400 includes a printed circuitboard 410 having the exten 
sion lines for tension balance and a light-emitting diode 460. 
The light-emitting diode 460 has a first central axis C1, e.g. 
the central normal line of a light emitting surface 462 of the 
light-emitting diode 460. The first central axis C1 is vertically 
disposed around one half of the height of the light-emitting 
diode 460 (along the Z-axis). In addition, the light guide plate 
500 has a second central axis C2, e.g. the central normal line 
of a light incident surface 502 of the light guide plate 500. The 
second central axis C2 is vertically disposed around one half 
of the height of the light guide plate 500 (along the Z-axis). 
The extension lines for tension balance according to the 
present disclosure can effectively adjust the position of the 
light-emitting diode 460 on the soldering pad of the printed 
circuit board 410 to align the first central axis C1 with the 
second central axis C2, thereby exactly positioning the light 
emitting diode 460 on the backlight module 40 in the vertical 
direction (Z-axis). 

Refer to FIG.5. FIG.5 illustrates a top view of a LED light 
bar according to a further embodiment of the present inven 
tion. The first signal line 840 and the first extension line 850 
for tension balance are similar to those of the first embodi 
ment and are respectively connected to the first side 822 and 
the second side 824 opposite to the first side 822 of the 
soldering pad 820 in the vertical direction (Z-axis). The first 
extension line 850 is not necessary to be electrically con 
nected to any other addition electrical device. In one embodi 
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ment, the first extension line 850 for tension balance is 
aligned with the first signal line 840. For example, the first 
extension line 850 for tension balance and the first signal line 
840 are collinear. 
The opening 832 of the solder mask layer 830 can expose 

a portion of the first signal line 840, a portion of the first 
extension line 850 for tension balance. The portion of the first 
signal line 840 has a first exposed metal length L1 and a first 
exposed metal width W1. The first exposed metal length L1 is 
a length of the first signal line 840 extending from the edge of 
the opening 832 of the solder mask layer 830 to the first side 
822 of the soldering pad 820. The first exposed metal width 
W1 is a width of the first signal line 840 within the opening 
832 of the solder mask layer 830. The portion of the first 
extension line 850 for tension balance has a second exposed 
metal length L2 and a second exposed metal width W2. The 
second exposed metal length L2 is a length of the first exten 
sion line 850 for tension balance extending from the edge of 
the opening 832 of the solder mask layer 830 to the second 
side 824 of the soldering pad 820. The second exposed metal 
width W2 is a width of the first extension line 850 for tension 
balance within the opening 832 of the solder mask layer 830. 
In this embodiment, the portion of the first extension line 850 
for tension balance is symmetrical to the portion of the first 
signal line 840 with a symmetrical axis 801. The symmetrical 
axis 801 means the middle line crosses through the opening 
832 along the X axis. For example, the second exposed metal 
length L2 of the first extension line 850 is substantially equal 
to the first exposed metal length L1 of the first signal line 240, 
and the second exposed metal width W2 of the first extension 
line 850 for tension balance is substantially equal to the first 
exposed metal width W1 of the first signal line 840 within the 
opening 832 of the solder mask layer 830. In another embodi 
ment, the symmetrical axis 801 is the middle line crosses 
through the opening 832 along the Z axis. The first extension 
line 850 and first signal line 840 are exposed in the different 
side of the symmetrical axis 801, but not limited to it. For 
example, the symmetrical axis 801 can be a diagonal line 
crosses through the opening 832. 

In addition, the first extension line 850 can be formed by a 
plurality of extension strips. As FIG. 6 shown, the first exten 
sion line 850 has the first extension strip 851, the second 
extension strip 852 and the third extension strip 853, but not 
limited to it. For example, the first extension line 850 has the 
two or more than two extension Strips. In this embodiment, 
the second exposed metal width W2 is calculated from the 
first extension strip 851 to the third extension strip 853. That 
is to say, the second exposed metal width W2 is equal to the 
sum of the width of the extension strips and the gap between 
extension strips. For example, the second exposed metal 
width W2 is sum of the width of the first extension strip 851, 
the width of the second extension strip 852, the width of the 
third extension strip 853, the gap between the first extension 
851 and the second extension 852 and the gap between the 
second extension 852 and the third extension 853. In this 
embodiment, the second exposed metal width W2 of the first 
extension line 850 within the opening 832 of the solder mask 
layer 830 is also substantially equal to the first exposed metal 
width W1 of the first signal line 840 within the opening 832 of 
the solder mask layer 830. Further, the first signal line 840 and 
the first extension line 850 are coplanar. In addition, the first 
signal line 840 and the first extension line 850 are collinear. In 
other words, a plurality of the extension strips 851, 852, 853 
are individually collinear with the first signal line 840. 
As FIG. 5 shown, the widths of the extension strips 851, 

852. 853 are the same, but not limited to it. For example, the 
width of the first extension strip 851 is bigger than the width 
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8 
of the second extension strip 852 and the width of the second 
extension strip 852 is bigger than the width of the third exten 
sion strip 853. As the second exposed metal width W2 is 
satisfied with the first exposed metal width W1, the variety of 
width of the extension strips is accepted. 

Refer to FIG. 6. FIG. 6 illustrates a top view of a LED and 
a print circuit board of a LED light bar according to a still 
further embodiment of the present invention. In this embodi 
ment, the LED light bar 900 includes a printed circuit board 
(PCB)910 and a light-emitting diode 960. The printed circuit 
board 910 further includes a solder mask layer 930, a first 
signal line 940, and a first extension line 950 for tension 
balance. 
The first signal line 940 and the first extension line 950 for 

tension balance are formed by etching a metal layer on the 
printed circuit board 910, and are formed in the same layer on 
the printed circuit board (PCB) 910, i.e. the first signal line 
940 and the first extension line 950 are coplanar. The metal 
layer is made of for example, copper. 
The light-emitting diode 960 is fixed on the first signal line 

940 electrically connecting to a power source or any other 
electrical device for providing electronic signals to the light 
emitting diode 960 through the first signal line 940. The 
solder mask layer 930, i.e. a protective layer, is formed on the 
first signal line 940 and the first extension line 950, and 
partially covers the first signal line 940 and the first extension 
line 950. The solder mask layer 930 has an opening 932 to 
expose the first signal line 940 and a portion of the first 
extension line 950 for soldering the light-emitting diode 960 
thereon. 
The opening 932 of the solder mask layer 930 can expose 

a portion of the first signal line 940 and a portion of the first 
extension line 950 for tension balance. The portion of the first 
signal line 940 exposed in the opening 932 has a first exposed 
metal length L1 and a first exposed metal width W1. The first 
exposed metallength L1 is a length of the first signal line 940 
extending from the edge of the opening 932 of the solder 
mask layer 930. The first exposed metal width W1 is a width 
of the first signal line 940 within the opening 932 of the solder 
mask layer 930. The portion of the first extension line 950 
exposed in the opening 932 has a second exposed metal 
length L2 and a second exposed metal width W2. The second 
exposed metal length L2 is a length of the first extension line 
950 extending from the edge of the opening 932 of the solder 
mask layer 930. The second exposed metal width W2 is a 
width of the first extension line 950 within the opening 932 of 
the solder mask layer 930. 

In this embodiment, the portion of the first extension line 
950 for tension balance is symmetrical to the portion of the 
first signal line 940 with a symmetrical axis 901. The sym 
metrical axis 901 means the middle line crosses through the 
opening 932 along the X axis. For example, the second 
exposed metal length L2 of the first extension line 950 for 
tension balance is Substantially equal to a first exposed metal 
length L1 of the first signal line 940, and the second exposed 
metal width W2 of the first extension line 950 is substantially 
equal to the first exposed metal width W1 of the first signal 
line 940 within the opening 932 of the solder mask layer 930. 
In another embodiment, the symmetrical axis 901 is the 
middle line crosses through the opening 932 along the Z axis. 
The first extension line 950 and first signal line 940 are 
exposed in the different side of the symmetrical axis 901, but 
not limited to it. For example, the symmetrical axis 901 is the 
diagonal line crosses through the opening 932. 

Furthermore, light-emitting diode leads 962 of the light 
emitting diode 960 can be V-shaped leads, U-shaped leads or 
I-shaped leads to be fixed on the first signal line 940 and the 
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first extension line 950. In addition, the printed circuit board 
(PCB) 910 can further has a second signal line 942 to fix with 
the light-emitting diode leads 962 of the light-emitting diode 
960. The first extension line 950 can be formed by a plurality 
of first extension strips and the second exposed metal width 
W2 of the first extension strips of the first extension line 950 
for tension balance within the opening 932 of the solder mask 
layer 930 is substantially equal to the first exposed metal 
width W1 of the first signal line 940 within the opening 932 of 
the solder mask layer930. Further, the first signal line 940, the 
first extension line 950 and the first extension line 850 are 
coplanar. 
As is understood by a person skilled in the art, the forego 

ing preferred embodiments of the present invention are illus 
trative of the present invention rather than limiting of the 
present invention. It is intended that various modifications 
and similar arrangements be included within the spirit and 
Scope of the appended claims, the scope of which should be 
accorded the broadest interpretation so as to encompass all 
Such modifications and similar structures. 
What is claimed is: 
1. A light emitting diode light bar, comprising: 
a printed circuit board (PCB), wherein the printed circuit 

board further comprises: 
a soldering pad formed on the printed circuit board, the 

soldering pad comprising a first side and a second side 
opposite to the first side; 

a first signal line connecting to the first side of the Sol 
dering pad; 

a first extension line connecting the second side of the 
soldering pad; and 

a protective layer formed above the first signal line and 
the first extension line, the protective layer having an 
opening to expose the Soldering pad, a portion of the 
first signal line and a portion of the first extension line, 
wherein the first signal line has a first exposed length 
and the first extension line has a second exposed 
length, the second exposed length is Substantially 
equal to the first exposed length; and 

a light-emitting diode fixed on the soldering pad. 
2. The light emitting diode light bar of claim 1, wherein the 

first extension line is aligned with the first signal line. 
3. The light emitting diode light bar of claim 1, wherein the 

first signal line has a first exposed width and the first exten 
sion line has a second exposed width, wherein the second 
exposed width is Substantially equal to the first exposed 
width. 

4. The light emitting diode light bar of claim 1, wherein the 
first signal line and the first extension line are coplanar. 

5. The light emitting diode light bar of claim 1, wherein the 
first signal line and the first extension line are collinear. 

6. The light emitting diode light bar of claim 1, wherein the 
printed circuit board further comprises: 

a second signal line connected to a third side of the solder 
ing pad, wherein the second signal line has a third 
exposed length; and 

a second extension line connected to a fourth side of the 
Soldering pad opposite to the third side, wherein the 
second extension line has a fourth exposed length, and 
the fourth exposed length is substantially equal to the 
third exposed length. 

7. The light emitting diode light bar of claim 6, wherein the 
second signal line is vertical to the first signal line. 

8. The light emitting diode light bar of claim 6, wherein the 
second extension line is aligned with the second signal line. 

9. The light emitting diode light bar of claim 6, wherein the 
second signal line has a third exposed width, and the second 
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10 
extension line has a fourth exposed width, and the fourth 
exposed width is substantially equal to the third exposed 
width. 

10. The light emitting diode light bar of claim 6, wherein 
the second signal line and the second extension line are copla 
a. 

11. A backlight module, comprising: 
a light emitting diode light bar, wherein the light emitting 

diode light bar comprises: 
a printed circuit board (PCB), wherein the printed circuit 

board further comprises: 
a soldering pad formed on the printed circuit board, 

the Soldering pad comprising a first side and a sec 
ond side opposite to the first side; 

a first signal line connected to the first side of the 
Soldering pad; 

a first extension line connected to the second side of 
the Soldering pad; and 

a protective layer formed on the first signal line and 
the first extension line, the protective layer having 
an opening to expose the Soldering pad, a portion of 
the first signal line and a portion of the first exten 
sion line, wherein the portion of the first signal line 
has a first exposed length and the portion of the first 
extension line has a second exposed length, 
wherein the second exposed length is Substantially 
equal to the first exposed length; and 

a light-emitting diode fixed on the soldering pad; 
a light guide plate disposed adjacent to the light emitting 

diode light bar; and 
a reflector disposed under the light guide plate. 

12. The backlight module of claim 11, wherein the first 
extension line is aligned with the first signal line. 

13. The backlight module of claim 11, wherein the portion 
of the first signal line has a first exposed width and the portion 
of the first extension line has a second exposed width, wherein 
the second exposed width is substantially equal to the first 
exposed width. 

14. The backlight module of claim 11, wherein the first 
signal line and the first extension line are coplanar. 

15. A light emitting diode light bar, comprising: 
a printed circuit board (PCB), wherein the printed circuit 

board further comprises: 
a first signal line; 
a first extension line; and 
a protective layer formed above the first signal line and 

the first extension line, the protective layer having an 
opening to expose a portion of the first signal line and 
a portion of the first extension line, wherein the por 
tion of the first signal line is symmetrical to the por 
tion of the first extension line with a symmetrical axis; 
and 

a light-emitting diode fixed on the first signal line and the 
first extension line. 

16. The light emitting diode light bar of claim 15, wherein 
the first signal line has a first exposed width and the first 
extension line has a second exposed width, wherein the sec 
ond exposed width is Substantially equal to the first exposed 
width. 

17. The light emitting diode light bar of claim 16, wherein 
the first extension line is formed by a plurality of extension 
strips. 

18. The light emitting diode light bar of claim 15, wherein 
the first signal line and the first extension line are coplanar. 

19. The light emitting diode light bar of claim 15, wherein 
the first signal line has a first exposed length and the first 
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extension line has a second exposed length, the second 
exposed length is Substantially equal to the first exposed 
length. 

20. The light emitting diode light bar of claim 15, wherein 
a lead of the light-emitting diode is a V-shaped lead, a 5 
U-shaped lead or an I-shaped lead. 

k k k k k 
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