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Oled display and method for adjusting a spectrum of blue light of the same

A method for adjusting a spectrum of blue light emitted from an OLED display. The method includes the steps
of providing a substrate (10), an anode (12), an OLED layer (13) and a cathode (11) on the substrate so that a resonant
cavity is formed between the anode and the cathode, the resonant cavity has a cavity length; and adjusting the cavity
length of the resonant cavity such that a portion of the spectrum components with wavelengths smaller than 435 na-
nometers has a energy under 50% of the spectrum.
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Description
BACKGROUND OF INVENTION
1. FIELD OF INVENTION

[0001] The present invention relates to an OLED dis-
play and, more particularly, to a method for adjusting a
spectrum of blue light of an OLED display.

2. RELATED PRIOR ART

[0002] Arguments about whether the use of electronic
products for long hours would jeopardize human health
are intensifying as more and more electric products are
used in our everyday life. Such arguments are haunting
flat-panel displays as well. Most of the arguments about
flat-panel displays are focused on radiation.

[0003] Techniques for making LCDs and OLEDs are
mature, and LCDs and OLED displays are replacing CRT
displays. In comparison with CRT displays, LCDs and
OLED displays emit only a little radiation. There are how-
ever unsolved problems of human eyes getting hurt by
radiation from LCDs and OLED displays.

[0004] Visible lightis a sort of electromagnetic waves,
and electromagnetic waves are electromagnetic radia-
tion. Hence, visible light is a sort of electromagnetic ra-
diation in a broad sense, only not considered to be very
harmful for humans. Visible light means electromagnetic
radiation with wavelengths in the range of 390 to 760
nanometers that s visible to bare human eyes. Scientific
studies have revealed that retinal cells contain a rare sort
of retinene, A2E. A2E exhibits two peaks of absorption,
one at 335 nanometers in the ultraviolet light zone, the
other at 435 nanometers in the blue light zone. A2E is
mildly toxic for retinal pigment epithelium in a dark envi-
ronment. The toxicity of A2E rises tremendously in irra-
diation. The most common LCD and OLED emit light that
includes a lot of high-energy short-wave blue light. To
our best understanding, such high-energy short-wave
blue light includes wavelengths in the range of 435 to
440 nanometers, at one of the peaks of absorption of
A2E.

[0005] Such high-energy short-wave blue light hurts
human eyes at two steps. First, since one of the absorp-
tion peaks is in the blue light spectrum, so that A2E ab-
sorbs such high-energy short-wave blue lightrelease free
radicals. Then such free radicals intensify the attack of
the A2E on the retinal pigment epithelium, cause atrophy
of the retinal pigment epithelium, and eventually kill the
photosensitive cells. The photosensitive cells are those
which turn light into electronic signals that are transmitted
to the brain through the optical nerve of the humans. The
electronic signals are converted to images by the brain.
The death of the photosensitive cells causes deteriora-
tion of eyesight and even complete loss of eyesight.
[0006] The present invention is therefore intended to
obviate or at least alleviate the problems encountered in
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prior art.
SUMMARY OF INVENTION

[0007] Itis an objective of the present invention to pro-
vide a method for adjusting a spectrum of blue light emit-
ted from an OLED display.

[0008] To achieve the foregoing objective, the method
includes the steps of providing a substrate and providing
an anode, an OLED layer and a cathode on the substrate
sequentially so that there is a resonant cavity between
the anode and the cathode. A length of the resonant cav-
ity is adjusted such that a portion of the spectrum com-
ponents with wavelengths smaller than 435 nanometers
has an energy under 50% of the spectrum.

[0009] By adjusting the length of the resonant cavity,
the peak wavelength ofthe blue lightis red-shifted. Based
on this principle, the proportion of the components at pre-
determined wavelengths is adjusted to reduce the com-
ponents of the blue light that are harmful to human eyes.

[0010] In another aspect, the energy is about 6.9% of
the spectrum.

[0011] In another aspect, the energy is about 12.3%
of the spectrum.

[0012] In another aspect, the energy is about 0% of
the spectrum.

[0013] Inanotheraspect, the OLED layer is a blue-light

material which emits blue light with a peak wavelength
larger than 450 nanometers in response to the adjust-
ment of cavity length.

[0014] Inanotheraspect, the peak wavelength is about
472 nanometers and the length of the resonant cavity is
about 160 nanometers.

[0015] Inanotheraspect, the peak wavelength is about
461 nanometers and the length of the resonant cavity is
about 180 nanometers.

[0016] Inanotheraspect, the peak wavelength is about
507 nanometers and the length of the resonant cavity is
about 215nanometers.

[0017] Inanotheraspect, the peak wavelength is about
480 nanometers and the length of the resonant cavity is
about 300 nanometers.

[0018] In another aspect, the anode is made of reflec-
tive material and the cathode is made of trans-reflective
material.

[0019] It is another objective of the present invention
to provide an OLED display for adjusting a spectrum of
harmful components from blue light.

[0020] To achieve the foregoing objective, the OLED
display includes a substrate, an OLED layer, an anode
formed on the substrate, and a cathode formed on the
substrate so that there is a resonant cavity between the
anode and the cathode. The resonant cavity has a cavity
length of 160 to 300 nanometers such that a portion of
the spectrum components with wavelengths smaller than
435 nanometers has an energy under 50% of the spec-
trum.

[0021] Other objectives, advantages and features of
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the present invention will be apparent from the following
description referring to the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0022] The present invention will be described via de-
tailed illustration of four embodiments referring to the
drawings wherein:

FIG. 1 is a side view of a typical OLED display;
FIG. 2 is a chart of the original spectrum of blue light
versus a red-shifted spectrum of the blue light ac-
cording to the first embodiment of the present inven-
tion;

FIG. 3 is a chart of the original spectrum of blue light
versus a red-shifted spectrum of the blue light ac-
cording to the second embodiment of the present
invention;

FIG. 4 is a chart of the original spectrum of blue light
versus a red-shifted spectrum of the blue light ac-
cording to the third embodiment of the present in-
vention; and

FIG. 5is a chart of the original spectrum of blue light
versus a red-shifted spectrum of the blue light ac-
cording to the fourth embodiment of the present in-
vention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Referring to FIG. 1, there is an OLED display
according to the present invention. The OLED display
includes a substrate 10, a cathode 11 and an anode 12.
Both of the cathode 11 and the anode 12 are formed on
the substrate 10 so that a resonant cavity 13 is formed
between the cathode 11 and the anode 12. The resonant
cavity 13 includes a hole-injection layer, a hole-transport-
ing layer, an emissive layer, and an electron-transporting
layer. The anode 12 is made of reflective material while
the cathode 11 is made of trans-reflective material so
that light bounces back and forth in the resonant cavity
13 to provide optical feedback.

[0024] The method according to the present invention
is to adjust the proportion of certain components of the
emitted blue light through the display with predetermined
wavelengths by adjusting the length of the resonant cav-
ity 13.

[0025] Referring to FIG. 2, which shows a first embod-
iment of the present invention, wherein the curve 20 rep-
resents an organic material with original emitting peak
wavelength at 400 nanometers. As shown by curve 20,
the energy proportion of the components of the blue light
with wavelengths smaller than 435 nanometers is about
72.6%. In the first embodiment, the length of the resonant
cavity 13 is then adjusted and set to be 160 nanometers.
Result shows the blue light passes the adjusted resonant
cavity 13 with cavity length of 160 nanometers has the
spectrum of the blue light which is red-shifted in compli-
ance with the micro-cavity effects. Accordingly, the peak
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is red-shifted to 472 nanometers as indicated by a curve
21. Thus, the energy proportion of the components of the
blue light with wavelengths smaller than 435 nanometers
is reduced t0 6.9%.

[0026] Referring to FIG. 3, which shows a second em-
bodiment of the present invention, wherein the curve 30
represents an organic material with original emitting peak
wavelength at 406 nanometers. As shown by curve 30,
the en-ergy proportion of the components of the blue light
with wavelengths smaller than 435 nanometers is about
66.7%. In the second embodiment, the length of the res-
onant cavity 13 is then adjusted and set to be 180 na-
nometers. Result shows the blue light passes the reso-
nant cavity 13 with cavity length of 180 nanometers has
the spectrum of the blue light which is red-shifted in com-
pliance with the micro-cavity effects. Accordingly, the
peak is red-shifted to 461 nanometers as indicated by a
curve 31. Thus, the energy proportion of the components
of the blue light with wavelengths smaller than 435 na-
nometers is reduced to 12.3%.

[0027] ReferringtoFIG. 4, which shows a third embod-
iment of the presentinvention, wherein the curve 40 rep-
resents an organic material with original emitting peak
wavelength at 443 nanometers. As shown by curve 40,
the energy proportion of the components of the blue light
with wavelengths smaller than 435 nanometers is about
14.8%. In the third embodiment, the length of the reso-
nant cavity 13 is then adjusted and set to be 215 nanom-
eters. Result shows the blue light passes the resonant
cavity 13 with cavity length of 215 nanometers has the
spectrum of the blue light which is red-shifted in compli-
ance with the micro-cavity effects. Accordingly, the peak
is red-shifted to 507 nanometers as indicated by a curve
41. Thus, the energy proportion of the components of the
blue light with wavelengths smaller than 435 nanometers
is reduced to 0%.

[0028] Referring to FIG. 5, which shows a fourth em-
bodiment of the present invention, wherein the curve 50
represents an organic material with original emitting peak
wavelength at 450 nanometers. As shown by curve 50,
the energy proportion of the components of the blue light
with wavelengths smaller than 435 nanometers is about
6.5%. In the fourth embodiment, the length of the reso-
nant cavity 13 is then adjusted and set to be 300 nanom-
eters. Result shows the blue light passes the resonant
cavity 13 with cavity length of 300 nanometers has the
spectrum of the blue light which is red-shifted in compli-
ance with the micro-cavity effects. Accordingly, the peak
is red-shifted to 480 nanometers as indicated by a curve
51. Thus, the energy proportion of the components of the
blue light with wavelengths smaller than 435 nanometers
is reduced to 0%.

[0029] The present invention has been described via
the detailed illustration of the embodiments. Those skilled
in the art can derive variations from the embodiments
without departing from the scope of the presentinvention.
Therefore, the embodiments shall not limit the scope of
the present invention defined in the claims.
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Claims

1.

10.

11.

12.

A method for adjusting a spectrum of blue light emit-
ted from an OLED display including the steps of:

providing a substrate;

providing an anode, an OLED layer and a cath-
ode on the substrate so that a resonant cavity
is formed between the anode and the cathode,
the resonant cavity has a cavity length; and
adjusting the cavity length of the resonant cavity
such that a portion of the spectrum components
with wavelengths smaller than 435 nanometers
has an energy under 50% of the spectrum.

The method according to claim 1, wherein the energy
is about 6.9% of the spectrum.

The method according to claim 1, wherein the energy
is about 12.3% of the spectrum.

The method according to claim 1, wherein the energy
is about 0% of the spectrum.

The method according to claim 1, wherein the OLED
layer is a blue-light material which emits blue light
with a peak wavelength larger than 450 nanometers
in response to the adjustment of cavity length.

An OLED display includes a substrate, an OLED lay-
er, an anode formed on the substrate, and a cathode
formed on the substrate so that there is a resonant
cavity between the anode and the cathode, wherein
the resonant cavity has a cavity length of 160 to 300
nanometers such that a portion of the spectrum com-
ponents with wavelengths smaller than 435 nanom-
eters has an energy under 50% of the spectrum.

The OLED display according to claim 6, wherein the
energy is about 6.9% of the spectrum.

The OLED display according to claim 6, wherein the
energy is about 12.3% of the spectrum.

The OLED display according to claim 6, wherein the
energy is about 0% of the spectrum.

The OLED display according to claim 6, wherein the
OLED layer is a blue-light material which emits blue
light with a peak wavelength larger than 450 nanom-
eters in response to the adjustment of cavity length.

The OLED display according to claim 7, wherein the
peak wavelength is about 472 nanometers and the
length of the resonant cavity is about 160 nanome-
ters.

The OLED display according to claim 7, wherein the
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13.

14.

15.

peak wavelength is about 461 nanometers and the
length of the resonant cavity is about 180 nanome-
ters.

The OLED display according to claim 7, wherein the
peak wavelength is about 507 nanometers and the
length of the resonant cavity is 215 nanometers.

The OLED display according to claim 7, wherein the
peak wavelength is about 480 nanometers and the
length of the resonant cavity is about 300 nanome-
ters.

The OLED display according to claim 6, wherein the
anode is made of reflective material and the cathode
is made of trans-reflective material.
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