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ABSTRACT

A CCFL which commonly used in the back light units for the LCD, possess very high brightness
hence, was widely used as a line light source. However, the use of CCFL, caused for several
environmental concerns since it contain highly toxic mercury, gradually replaced into a LED. But the
LED is a spot light source, the dark area occurs in the surface of the back light units. In this paper, we
proposed the lens that can convert the spot light into the line light and it can remove the dark area in
the surface of the back light units. The lens is composed with the light condensation part and the light
guiding part. The conditions obtained will be helpful to plan an optimum structure for such preparation.
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| . Introduction The present investigation deals to propose an
idea that can effectively convert the spot light

The CCFL that possess high brightness has  source into the line light source.
widely been used as a line light source in the
back light units. However, the CCFL basically
based on the mercury operated source hence,

makes several environment concerns because of

very high toxicity of mercury. The stringent LE Dark area
regulations adopted by the EU, dictated to
replace the use of CCFL. One of the possible

alternate may be the LED type sources. Indeed,

the LED source possess relatively very long life
time i.e., about 100,000 hours, which is about 10
times higher than the CCFL.

Therefore, the LED light source may be very

Figure 1: The positions of the dark area in the
surface of the back light unit

suitable light source for an ‘emergency exit Il . The structure of the lens

with substantially good reliability. But the use

of LED as the light source for the back light, Fig2 shows the structure of the proposed
dark areas occurred as shown in fig.l. Hence, to  lens in this paper.

overcome the problem one has to cover the dark This lens has two parts, one is upper

area with black material. This may cause for sStructure which has curvature and the other is
decrease in effective lighting area. the light guide part which guides the light from
the LED to the lens part
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It was made of PMMA (polymethyl metha
crylate), ie. optical resin materials that had high
transparency and reasonable refractive in deres of 1.4.
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Figure 2: The structure of the Lens.

Ill. Fabrication and measurement

Three different
dimensions, were arranged. Using these samples,

samples, having different
measured the characteristics of lights passed
through the lenses (cf fig. 3).

Fig 3(a) shows the light image of the LED
passed through the lenses, a means the width of
the image that is vertical to the lenses and £ is
the length of the image that parallel to the lenses.
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(a) The light image on the screen
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Figure 3:The light characteristics measuring system

Lens(1) showed the characteristics of the light
received from the lens which was 4mm length of
the a. Lens(2) showed the characteristics of the
lens which was 7.5mm length of the a. Moreover,
lens (3) possessed the result of 15mm length of
the a. These lenses were having same dimension
of the d that is 6mm length and the C was also
having same dimension that is 3mm length.
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Figure 4: The light image of the different dimensions
of the lenses
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When the lenses were close to screen, the
lens(1) which is 4mm length of the a showed
circular like image on the screen and the lens(3)
showed line like image on the screen.

When the lenses were moved from the screen,
the lens(1) showed two circular image on the
screen, and the lens(3) showed the result that
the image was split into several line images.

But the lens (2)
irrespective of the distance between the lens and

showed same images

the screen.
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Figure 5: variation of the length and the width of
the image on the screen.

Fig.5 revealed the variation of the length and
the width of the image on the screen. By using
the lens (2) which was 7.5mm length of the a.
The width of the light image came from lens
was almost constant by varying the distance
from lens to screen. These results indicate that
a proper arrangement of the LED with this lens,
one can make a line light source like the CCFL.

Fig5 also showed that the lens structure to
embody the lens converting the spot light into
the line light must satisfy the conditions, i.e., the
d is 6mm, the ais more than 4mm and lower
than 15mm.

In this case, the length of the light guide was
a—c, hence the relation of the a, ¢ and d was:

%dﬁa—c‘de ——————— 1)

The d is equal to 2c, and the relation of the
a and the c is

The that
possessed  the

satisfied the formula (2)

characteristics  to

lens
convert
efficiently the spot light into the line light.

Fig 6 shows an example of the application of
this lens.

This was compared with the common ones
that using only LED lamps, without using any
kinds of optical devices.

We can see the dark area in the fig 7(b) of
the common

back light unit. But there is no dark area in
the fig 7(a) using the lens developed in this
study. It had even brightness uniformity and the
brightness characteristics were better than that
of common ones.
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Figure 6: the back light unit with a developed

(b)
Figure 7: comparision results of the back light units.
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Figure 8: The characteristics of the brightness
uniformity

[V. Conclusion

A suitable arrangement has been proposed for
the lens structure to convert efficiently a spot
light source into a line light source.

Such arrangement contained two parts; one
was light guide part which has the function
guiding the light into the lens part.

The other was lens part focusing the light
received from the light guide part.

To obtain same light characteristics of the
CCFL, the following rule has to be satisfied:

The lens designed obtained by this condition
can be used for the LCD back light source that
could not have the dark area.
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